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Distribution of hepatitis C virus genotypes in Ordu province

Ordu ilinde hepatit C virlisti genotiplerinin dagilimi
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Abstract

Aim: Hepatitis C virus (HCV) infection is a major health problem worldwide and leads to chronic liver disease, cirrhosis,
and hepatocellular carcinoma. Genotype 1, the most common genotype worldwide, usually requires longer and more
complex treatment regimens compared to other genotypes. HCV infection is closely associated with changes in liver
enzyme levels, especially alanine aminotransferase (ALT). This study aims to determine the distribution of HCV genotypes
in chronic HCV patients and to investigate the relationship between HCV genotype and serum ALT levels.

Material and Methods: In this retrospective study, the outcomes of patients diagnosed with chronic liver disease due
to HCV at Ordu University Medical Faculty, Education and Research Hospital between May 2021 and October 2023 were
analyzed. HCV genotyping was performed using the Bosphore HCV Genotyping Kit v5 (Anatolia Geneworks, Turkiye)
according to the manufacturer's instructions. Serum ALT levels were measured using the electrochemiluminescence
immunoassay method (Cobas e 601, Roche, Germany).

Results: A total of 219 HCV-RNA positive patients were included in the study. Of all patients, 125 (57.1%) were female and
94 (42.9%) were male. When genotype distribution was examined, it was seen that 200 patients (91.3%) had genotype
1b, 9 patients (4.1%) had genotype 1a, 7 patients (3.2%) had genotype 3, 2 patients (0.9%) had genotype 1, and 1 patient
(0.5%) had genotype 4. A total of 9 patients had serum ALT levels above 40 IU/L.

Conclusion: Genotype 1b remains the most frequently detected genotype among our patients, while the prevalence of
Genotype 3 has changed over the years. No significant differences were found in serum ALT levels, mean age, and gender
distribution between patients infected with Genotype 1 and other genotypes.
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Oz

Amag: Hepatit C viriisii (HCV) enfeksiyonu diinya ¢apinda biyiik bir saghk sorunudur ve kronik karaciger hastalgi, siroz ve
hepatoseliler karsinomaya yol acar. Diinya ¢capinda en yaygin genotip olan genotip 1, genellikle diger genotiplere kiyasla
daha uzun ve daha karmasik tedavi rejimleri gerektirir. HCV enfeksiyonu, 6zellikle alanin aminotransferaz (ALT) olmak tizere
karaciger enzim seviyelerindeki degisikliklerle yakindan iligkilidir. Bu calisma, kronik HCV hastalarinda HCV genotiplerinin
dagihmini belirlemeyi ve HCV genotipi ile serum ALT seviyeleri arasindaki iliskiyi arastirmayi amaclamaktadir.

Gereg ve Yontemler: Bu retrospektif calismada, Ordu Universitesi Tip Fakiiltesi Egitim ve Arastirma Hastanesinde Mayis
2021 ile Ekim 2023 tarihleri arasinda HCV'ye bagli kronik karaciger hastaligi tanisi konulan hastalarin sonuclari analiz
edildi. HCV genotipleme, Ureticinin talimatlarn dogrultusunda Bosphore HCV Genotyping Kit v5 (Anatolia Geneworks,
Turkiye) kullanilarak gerceklestirildi. Serum ALT diizeyleri elektrokemiliiminesans immiinoassay yontemi (Cobas e 601,
Roche, Almanya) kullanilarak 6l¢ilda.

Bulgular: Calismaya toplam 219 HCV-RNA pozitif hasta dahil edildi. Tim hastalarin 125'i (%57,1) kadin, 94'G (%42,9)
erkekti. Genotip dagilimina bakildiginda 200 hastanin (%91,3) genotip 1b, 9 hastanin (%4,1) genotip 1a, 7 hastanin (%3,2)
genotip 3, 2 hastanin (%0,9) genotip 1 ve 1 hastanin (%0,5) genotip 4 oldugu goérildi. Toplam 9 hastanin serum ALT
seviyesi 40 IU/L'nin Uzerindeydi.

Sonug: Genotip 1b hastalarimiz arasinda en sik tespit edilen genotip olmaya devam etmekte olup, Genotip 3'lin yayginligi
yillar icinde degismistir. Genotip 1 ile enfekte olan hastalar ile diger genotipler arasinda serum ALT dlizeyleri, ortalama yas
ve cinsiyet dagilimi agisindan anlaml bir fark bulunmamistir.

Anahtar Kelimeler: Hepatit C Virlisii, HCV genotip, HCV-RNA, ALT

Introduction

Hepatitis C virus (HCV) infection is a major health concern
worlwide, affecting an estimated 58 million people worldwide
andleadingto chronicliverdisease, cirrhosis,and hepatocellular
carcinoma [1]. First identified in 1989, HCV is an enveloped,
single-stranded RNA virus belonging to the Flaviviridae
family. The virus primarily targets hepatocytes, leading to
inflammation, fibrosis, and, in severe cases, cirrhosis and
hepatocellular carcinoma (HCC). Globally, it is estimated that
approximately 60 million people live with chronicHCV infection,
with around 1.5 million new infections occurring annually. A
defining feature of HCV is its genetic diversity. Understanding
the genetic diversity of HCV is crucial for effective diagnosis,
treatment, and epidemiological surveillance [2]. The virus
is classified into seven major genotypes (1-7), with multiple
subtypes within each genotype [3]. This genetic variation
has important implications for the clinical management of
HCV, as different genotypes exhibit varying responses to
antiviral therapies. Genotype 1, the most prevalent genotype
globally, often requires longer and more complex treatment
regimens compared to other genotypes. The identification of
HCV genotype in infected individuals is therefore critical for
guiding appropriate treatment strategies [4]. HCV is a complex
and evolving global health issue. Understanding its virology,
epidemiology, and clinical management is essential for
developing effective strategies to reduce the burden of disease
and achieve the goal of HCV elimination.

2

HCVinfectionis closely associated with alterations in liver enzyme
levels, particularly alanine aminotransferase (ALT) [5]. ALT is an
enzyme found predominantly in the liver, and its levels in the
bloodstream are commonly used as a biomarker for liver health
[6]. When liver cells are damaged or inflamed, as occurs during
HCV infection, ALT is released into the bloodstream, leading to
elevated serum ALT levels [7]. Elevated serum ALT levels are
frequently observed in HCV-infected individuals, indicating
hepatocellular damage. The relationship between HCV genotype
and ALT levels can provide insights into the pathogenicity and
clinical progression of the infection [8]. Certain genotypes may
be associated with more severe liver damage and higher ALT
levels, reflecting a more aggressive disease course.

This study aims to determine the distribution of HCV genotypes
in a specific population and to investigate the relationship
between HCV genotype and serum ALT levels. By elucidating
these associations, we can enhance our understanding of HCV
pathogenesis and improve the management strategies for
patients with chronic HCV infection.

Material and Methods

In this retrospective study, the results of blood samples sent for
HCV genotyping from HCV-RNA positive patients diagnosed
with chronic liver disease due to HCV, between May 2021 and
October 2023, at the Molecular Microbiology Laboratory of Ordu
University Faculty of Medicine Education and Research Hospital
were analyzed. Demographic data of the patients, such as age and



gender, along with alanine transaminase (ALT) levels, and HCV
genotypes, were recorded from the hospital information system.

HCV-RNA levels were measured using real-time PCR (Cobas
TagMan HCV, Roche Diagnostics, Germany) for viral load
determination. The dynamic range of the test was 15 IU/ml,
with a linear range of 15-1x10° IU/ml. HCV genotyping was
performed using the Bosphore HCV Genotyping Kit v5 (Anatolia
Geneworks, Tirkiye) following the manufacturer’s instructions.
This kit is capable of detecting genotypes 1, 1a, 1b, 2,3,4,5,and 6
individually and targets the NS5B region of the HCV genome with
specific primers. Serum ALT and Anti-HCV levels were measured
using the electrochemiluminescence immunoassay (ECLIA)
method (Cobas e 601, Roche Diagnostics, Mannheim, Germany).
Samples with Anti-HCV levels > 1 (S/CO) were considered reactive.
The normal reference range for ALT was defined as 10-40 |U/L.
Statistical Analysis

Statistical analyses were performed using the MedCalc
(version 20.009; Ostend, Belgium) statistical package program.
In the statistical description of the data, numerical data were
expressed as number (n), percentage, arithmetic mean (mean)
and standard deviation (SD).
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Results

A total of 219 HCV-RNA positive patients were included in
the present study. ALT values were available for 84 of these
patients. Among all patients, 125 (57.1%) were female and 94
(42.9%) were male. The mean age of the patients was 64 years
(age range 20-90), and 193 patients (88.1%) were over the age
of 50. Genotype distribution revealed that 200 patients (91.3%)
had genotype 1b, 9 patients (4.1%) had genotype 1a, 7 patients
(3.2%) had genotype 3, 2 patients (0.9%) had genotype 1c-k,
and 1 patient (0.5%) had genotype 4. Both of the two foreign
patients were found to have genotype 1b. Among genotype 1b
patients, 59.5% were female; in genotype 1a, 66.7% were male;
in genotype 3, 71.4% were male; in genotype 1c-k, 50% were
male; and in genotype 4, all patients were male (Table 1).

The mean ALT level was 26.5 IU/L in female patients and 29.6
IU/L in male patients. A total of 9 patients had serum ALT levels
above 40 IU/L. The mean age of patients with genotype 1b
was 65.6 + 11.4 years, genotype 1a patients 48.2 = 19.2 years,
genotype 3 patients 46.3 £+ 13.3 years, genotype 1c-k patients
56.5 + 31.8 years, and the genotype 4 patient 54 years.

The average age of patients with genotype 1 was higher
compared to other genotypes. The mean ALT level was 27.8 IU/L
in genotype 1b patients, 31 IU/L in genotype 1a patients, and
32.21U/L in genotype 3 patients (Table 2).

Discussion

Hepatitis C virus (HCV) remains a global public health
issue due to its high chronicity rate, potential to lead to
cirrhosis and hepatocellular carcinoma, and the absence of
an effective vaccine. HCV genotypes are distinguished by

variations in nucleotide and amino acid sequences in different
regions of the virus genome resulting from mutations [9].
The distribution of HCV genotypes and subtypes varies by
geographic region [10]. Determining the HCV genotype is
essential for guiding the selection of treatment, determining
the duration of therapy, and monitoring treatment response
in patients with chronic hepatitis C. Cases infected with
HCV genotypes 1 and 4 respond less favorably to interferon
therapy and require longer treatment durations compared
to those infected with genotypes 2 and 3. Additionally, the
risk of developing hepatocellular carcinoma is reported to
be higher in genotype 1b cases. Therefore, identifying HCV
genotypes not only informs treatment but also provides
prognostic insights [11]. Given that epidemiological data
are influenced by human activities such as war, migration,
and tourism, regularly updating regional data is crucial. This
study aims to determine the distribution of HCV genotypes,
which are pivotal in shaping treatment and prognosis, and to
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evaluate changes in genotype distribution over the past three
years, contributing to the epidemiological data of our region.

As seen globally and in our country, the most common
genotype in our hospital in Ordu province is type 1b (91.3%).
Genotype 1a ranks second (4.1%), followed by genotype 3
(3.2%). Genotype 4 was detected in only one patient. One
of the main findings of our study is the lack of significant
correlation between genotype variation and serum ALT
levels in chronic HCV patients. However, larger-scale studies
are required for more conclusive results. Similar to global
genotype distribution, genotype 1 is also the most prevalent
in our country [12]. Genotypes 2, 3, and 4 are reported less
frequently in Turkiye, although their frequency may vary by
region. For instance, in a study conducted in Nevsehir, the
most common genotype was genotype 1 (45.1%), followed
by genotype 2 (14.5%) [13]. In studies by Bulut and Sayar,
genotype 1b was also found to be the most common type,
consistent with the findings of our study [14,15]. In a study
involving 119 patients in Adana, 71.4% were infected with
genotype 1 (12.6% genotype 1a, 58.8% genotype 1b), 16.8%
with genotype 3, 7.6% with genotype 2, and 3.4% with
genotype 4 [16]. Similarly, a study from Gaziantep involving
160 patients reported that 98% of patients had genotype
1b, with only one patient having genotype 2 and two having
genotype 3 [17]. In a study from Konya involving 480 patients,
396 (82.6%) had genotype 1b, 17 (3.5%) had genotype 1a,
and 15 (3.1%) had genotype 3a [18]. In Giresun, the most
frequently detected genotypes were 1b, followed by 1a, 3, and
2, with no detections of genotypes 4, 5, or 6 [19]. Consistent
with these findings, genotype 1b was the most frequently
identified genotype in 91.3% of our study group.

The frequency of genotype 3 in Tirkiye has been reported to
range between 6.7% and 14%, often ranking as the second
most common genotype [20-24]. Due to its prevalence
in neighboring countries (especially Syria), its resistance,
and its longer treatment duration, monitoring genotype
4 is important [14]. Recent studies in Turkiye indicate that
genotype 4 is more commonly observed in regions with high
populations of Middle Eastern immigrants, particularly due to
migration [25-27]. In our study, the frequencies of genotypes
3 and 4 were 3.2% and 0.5%, respectively. In a study from our
region conducted in 2019, the frequencies of genotype 3 and
genotype 4 were 2.5% and 0.5%, respectively [28].

Several studies have also shown that HCV genotype ratios
differ by gender. In one study, genotypes 1a and 1b were
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found to be more common in female patients, while another
study reported that genotype 1b was more prevalent in
females, with genotypes 1a and 3 more common in males
[29-31]. However, Arici et al. found no significant difference in
genotype distribution between genders [21]. Bulut and Sayar
also observed a similar distribution of genotypes between
men and women [15]. In our study, genotypes 13, 3,and 4 were
more common in male patients, while genotype 1b was more
frequently observed in female patients. In a study involving
160 patients, Harman and colleagues reported a mean age of
56 years, with 25% of patients in the 18-50 age group and 75%
over 50 years of age [17]. In Izmir, the mean age of patients
infected with genotype 1b was higher than those infected
with genotypes 1a, 3, and 4 [32]. Similarly, in Giresun, the
mean age of genotype 1b patients was significantly higher
than those with genotypes 1a and 3 [19]. In our study, the
mean age was 64, and 85.8% of patients were over the age
of 50. Consistent with the literature, the mean age of patients
infected with genotype 1b was higher than that of patients
with genotypes 1a and 3. Borcak et al. found ALT levels to be
between 13-352 Ul/ml in patients with Genotype 1 and 4, and
18-218 IU/ml in patients with Genotype 2 and 3 [13]. Cizmeci
also found serum ALT levels to be 68.02+43.6 IU/L in genotype
1b patients and 49.5+39.51 IU/L in genotype Ta patients
[29]. This study found no significant association between
different genotypes and ALT levels, which is consistent with
previous findings [13,21,29]. However, Kirisci et al. found
that ALT values ranged between 10-215 Ul/ml in Genotype
1 patients and 11-1085 IU/ml in genotype 3 patients. Kirisgi
and colleagues reported a statistically significant relationship
between genotypes and serum ALT levels in their study [33].
In their study, Tezcan et al. determined the median value of
ALT levels in patients identified as Genotype 1b as 46.14 1U/L
in women and 63.9 IU/L in men, and found the difference to
be statistically significant [31]. Studies suggest that serum ALT
levels are a significant indicator of liver fibrosis and can guide
treatment decisions in patients with chronic hepatitis C [34].

In conclusion, based on initial data from our hospital, genotype
1b remains the most frequently detected genotype among
our patients, maintaining its leading position. According to
the study conducted by Calgin and Cetinkol in Ordu province,
the prevalence of Genotype 3 has changed over the years [28].
No significant difference was found between patients infected
with genotype 1 and other genotypes regarding serum ALT
levels, average age, and gender distribution.
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Onlenebilir bir yaralanma nedeni: bisiklet kazalan ile cocuk
acile getirilen olgularin degerlendirilmesi

A preventable cause of injury: evaluation of cases brought to the pediatric
emergency department due to bicycle accidents
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Oz
Amag: Diinya genelinde, bisiklet kazalari 6nlenebilir cocuk yaralanmalarinda énemli bir yer tutmaktadir. Cocuklarda
yaralanmalara neden olan risk faktorlerinin bilinmesi etkin 6nlemlerin alinmasi icin gereklidir.

Gere¢ ve Yontemler: Ocak-Aralik 2018 tarihleri arasinda bisiklet kazasi nedeni ile Cukurova Universitesi Tip Fakdiltesi Hastanesi, cocuk
acil servisine getirilen 2-18 yas arasindaki bisiklet stirliciileri geriye donuk olarak degerlendirildi. Tibbi kayitlar incelenerek demografik
veriler, yaralanma durumlari, aldiklari tanilar ve uygulanan tedaviler arastirildi. Motorlu tasit karisan ve karismayan olgular karsilastirildi.

Bulgular: Bisiklet kazasi nedeniyle getirilen 158 hastanin yer alan hastalarin yas ortancasi 9 (Aralik 2-17) yil idi. Hastalarin
%68,4'si erkek ve %31,6's1 kadindi. Basvuru nedenlerinin en sik olanlari sirasi ile tst ekstremite agrisi/yaralanmasi (%32,3),
alt ekstremitede agri/yaralanma (%29,1) ve yliz bolgesinde agri/ yaralanma (%27,8) idi. Bisiklet kazalarindan 17 (%10,8)
tanesine motorlu bir tasit karismisti. Motorlu tagitin karismis oldugu bisiklet kazalari ayri bir grup olarak degerlendirildi ve
bu kazalarda hem maksillofasiyal kirtlk hem de bas-boyun yaralanmasi tanisi alan hastalarin daha yuksek siklikta oldugu
goruldi. Bu olgulardaki cerrahi bolimlerden konsiiltasyon istenme oranlari ve cerrahi miidahale gereksinimleri motorlu
tasitin karismadig bisiklet kazalarina gére anlaml olarak yiksek bulundu (p < 0,05). Hastalarin hicbirinde kask kullanimi
mevcut degildi. Olen hasta yoktu. Cocuk yogun bakim ihtiyaci olan 3 hastanin kafa travmasi mevcuttu.

Sonug: Bisiklet kazalarinda hayati tehdit eden en biyik sorun kafa travmalaridir. Calismamizin sonuglar énceki calismalar
ile uyumludur. Kask, uyari isaretleri ve diger guvenlik araclarinin bilingli kullanimi ile bisiklet kazalarinin verecegi zarar
azaltilabilir. Acillerdeki saghk personeli bu 6nemli hasta grubunda karsilasilacak sorunlar ile ilgili bilgi sahibi olmalidir.
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Abstract

Aim: Bicycle accidents are a prominent contributor to avoidable kid injuries on a global scale. Understanding the risk
variables that contribute to childhood injuries is essential for implementing effective preventive measures.

Material and Methods: A retrospective evaluation was conducted on bicycle riders aged 2-18 years who were referred
to the pediatric emergency department owing to cycling incidents occurring between January and December 2018.
Analyzed medical information to explore demographic data, injury status, diagnosis, and treatments. A comparison was
made between cases involving motor vehicles and not involving motor vehicles

Results: The median age of 158 patients admitted for bicycle accidents was 9 years, with an age range of 2 to 17 years.
The male patients accounted for 68.4% of the total, while the female patients accounted for 31.6%. The primary causes for
presentation were upper limb pain/injury (32.3%), lower limb pain/injury (29.1%), and facial pain/injury (27.8%). A motorized
vehicle was a factor in 17 (10.8%) of the bicycle accidents. Motor vehicle-related bicycle accidents were analyzed as a distinct
category, revealing a higher incidence of mandibular fractures and head and neck injuries. The incidence of seeking medical
advice from surgical departments and the necessity for surgical intervention were notably greater in these instances as
compared to bicycle accidents that did not include any motor vehicle (p<0.05). None of the patients were wearing helmets.
There were no fatalities among the patients. Three patients requiring pediatric intensive care exhibited head trauma.

Conclusion: The biggest life-threatening problem in cycling accidents is head trauma. The results of our study are
consistent with previous studies. The damage caused by bicycle accidents can be reduced with the conscious use of
helmets, warning signs and other safety devices. Health personnel in emergency departments should be informed about
the problems to be encountered in this important patient group.

Keywords: bicycle accident, head injury, pediatric emergency

Giris

Bisiklet kullanimi glinimiizde kullanimi giderek artan cevre
dostu bir ulasim sekli ayni zamanda oldukca faydali bir fiziksel
etkinliktir [1,2]. Ancak kullanimi sirasinda yeterli nlemlerin
alinmamasi nedeniyle dlinya genelinde ¢ocuk yaralanmalarinin
onemlinedenlerindenbiridir[3].Bisikletkazalaridiinyagenelinde
onemli bir saghk sorunudur. Kanada gibi kullaniminin yaygin
oldugu bir dlkede, bisiklet kazalari 0-14 yas arasi ¢ocuklarin
kasitsiz yaralanma nedeniyle hastane yatislarinin ilk 3 nedeni
arasinda yer almaktadir [3]. Amerika Birlesik Devletleri'nde
(ABD) acil servis basvurularina bakildiginda ¢ocuklardaki en
yaygin yaralanma nedeni olan spor futboldur. Bisiklet kullanimi
ise ikinci sirada yer almaktadir [4]. Bu sorunun Ulkemizde sikhg:
net olarak bilinmemekle birlikte, 6zellikle cocuklarda bununla
ilgili cok az calisma yapilmistir. Calismamizda, bir yillik cocuk
acil basvurulari incelenmis ve 3168 adli olgunun 158'inin (%4,9)
bisiklet kazasi nedeniyle gerceklestigi gorilmustir.

Bisiklet kazalari hayati tehdit tasimayan hafif yaralanmalardan,
kalici hasar hatta 6lime neden olabilen ciddi travmalara kadar
farkl tablolara neden olabilir. Kazaya motorlu bir aracin karisip
karismamasi, olus mekanizmasi ve kazanin yeri yaralanmanin
ciddiyetini belirleyen faktorlerdendir. Bisikletler icin ayrilmig
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yollarin, uyar isaretlerin ve o&zellikle kask gibi glvenlik
araclarinin bilingli kullanimina goére kazalarin verecegi zarar
azaltilabilir [5-8]. Gelismekte olan Ulkelerde bisiklet kazalari
sonucundaki ciddi yaralanma sikliklarinin daha yiiksek oranda
oldugu gosterilmistir. Bu durumun farkli nedenleri mevcuttur.
Kullanilan glivenli alanlarin ve bisiklet yollarinin kisith olmasi,
kisisel koruyucu 6nlemlerin (kask, dizlik veya dirseklik kullanimi
gibi) 6nemsenmemesi ve trafik kurallarina yeterince 6zen
gosterilmemesi gibi durumlar hayati tehdit eden yaralanmalara
sebep olmaktadir [9-12]. Bugiine kadar farkli Ulkelerde
bisiklet kazasi ile ilgili bircok farkli calisma yapilmistir [13].
Bizim Ulkemizde ise bisiklet kazalan ile ilgili yeterli calisma
bulunmamaktadir. Oysaki her gecen glin bircok ilimizde
bisiklet kullanimi artmaktadir. Bu durum bisiklet kazalarinin
daha sik goriilmesine neden olmaktadir. Bisiklet kazasi ile ilgili
Ulkemizde daha 6nce yapilmis az sayidaki calismada bisiklet
kazasi sonucu zarar gérmuis tim hastalar degerlendirmistir.
GCalismamizda ise sadece bisiklet siriliclisi olarak gelen
hastalarin ozellikleri arastirilmistir. Bisiklet strtculerinin kazaya
bagh yaralanmalarinda hangi sistem ve/veya organlarinin
etkilediginin bilinmesi dnemlidir. Bu tlir kaza sonucu miidahale
edecek saglik personelinin kendini hangi konularda gelistirmesi



konusunda farkindalik saglamaya yarar. Ayni zamanda
yaralanmalarin ciddiyetinin azaltilmasina yonelik korunma
Onerileri sunulmasini kolaylastiracaktir. Bisiklet kazasi nedeni
ile cocuk acil servisine getirilen bisiklet stirtictleri geriye doniik
degerlendirilmistir. Hastalarin demografik 6zellikleri, yaralanma
durumlari, izlemlerinde istenilen konstiltasyonlar ve uygulanan
tedavilerin arastinlmasi planlanmistir. Calismamizin ¢ocuk acil
servislerde sayisi her gegen giin artan ve bircogu engellenebilir
ozellikte olan bu tiir yaralanmalara karsi alinacak dnlemlerde

yol gosterici olmasi ngorilmustir.
Gereg ve Yontemler

Calisma geriye donuk, tek merkezli olarak planlandi ve
Cukurova Universitesi Tip Fakdiltesi Etik kurul onayi alindi
(6 Mart 2020, No: 97). Bu calisma, Cukurova Universitesi Tip
Fakdiltesi Hastanesi, Cocuk Acil Servis'te gerceklestirildi. Ocak-
Aralik 2018 tarihleri arasindaki hasta basvurulari incelendi.
Bisiklet kullanirken kaza yapan ve bunun sonucunca olusan
yaralanma ile basvuran, 2-18 yas arasindaki hastalar calismaya
dahil edildi. Sirtci olmayan ancak bisiklet kazasindan
etkilenmis hastalar calismaya dahil edilmedi. Olgularin
dosya ve elektronik veri tabani verileri incelendi. Hastalara
ait demografik veriler (cinsiyet, yas, basvuru sekli (ilk basvuru
yeri veya baska bir merkezden sevk alinmis hasta), hastaneye
getirilme sekli (kendi imkant ile veya ambulans ile) motorlu bir
aracin kazaya karismasi durumu, basvuru sikayetleri, aldiklari
tanilar, konsultasyonlar, uygulanan tedaviler ve hastalarin
acilden c¢ikis durumlari (taburcu, servis yatisi, yogun bakim
yatis, izinsiz terk) kayit altina alindi. Bisiklet kazasina motorlu
tasitin dahil oldugu olgular ayri olarak da degerlendirildi. Bu
olgularin yukaridaki 6zellikleri ayrica incelendi ve motorlu
tasitin karismadigi olgular arasindaki iliski arastinidi.

Verilerin istatistiksel analizinde IBM SPSS Statistics Versiyon 20.0
paket programi kullanildi. Kategorik olclimler sayi ve ylizde olarak,
sayisal 6lciimlerse ortalama ve standart sapma (gerekli yerlerde
ortanca ve minimum- maksimum) olarak Ozetlendi. Kategorik
Olctimlerin gruplar arasinda karsilastinlmasindaki Kare test istatistigi
kullanildi. Tum testlerde istatistiksel 6nem diizeyi 0,05 olarak alind.

Bulgular

Cocuk acil servisimize gelen 3168 adli olgu incelendi. Bisiklet
kazasi nedeniyle getirilen 158 hasta ¢alismaya dahil edildi.
Olgularin yaslar 2 ila 17 arasinda degiskenlik gostermekte
ve yas ortalamasi 10.39 + 4,314 bulundu. Erkek cinsiyette
108 hasta (%68,4 ve kadin cinsiyette 50 hasta (%31,6)
mevcut idi. Motorlu tasitin dahil oldugu 17 (%10,8) bisiklet
kazasi mevcuttu. Bu motorlu tasitlar; otomobil (n=13, %8,2),
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motosiklet (n=3, %1,9) ve otobls (h=1, %0,6) idi. Yirmi alti
hasta (%15,4) ambulans ile getirilmisti. Baska merkezden sevk

edilmis 12 hasta (%7,6) hastanemize yonlendirilmisti (Tablo 1).

Calismaya dahil edilen olgulardaki en sik basvuru nedenleri
sirasi ile Ust ekstremite agrisi/yaralanmasi (n=51, %32,3) ve alt
ekstremitede agri/yaralanmasi (n=46, %29,1) idi. Bu sikayetleri
liclincl sirada yliz bolgesinde agri/ yaralanma (n=44, %27,8)
takip etmekte idi. Hastalarin diger basvuru yakinmalari
Tablo 2'de gosterilmistir. Hastalar icin hangi bolimlerden
konsiiltasyon istendigine bakild. Bisiklet kazasi ile gelen 52
olgu (%32,9) icin cocuk cerrahisi, 47 olgu (%29,7) icin ortopedi
ve travmatoloji, 29 olgu (%18,4) icin de beyin ve sinir cerrahisi
boliminden konsiltasyon istenmis idi. Hastalarin birincil,
ikincil ve Uglinclil degerlendirmeleri tamamlandiktan sonra
aldiklari tanilar Tablo 2'de gosterilmistir. En sik gorilen tani
yumusak doku hasariydi ve 118 hastada (%74,7) mevcuttu.
YUz yirmi sekiz hastaya (%81,0) medikal tedavi verilmis, 52
hastaya (%32,9) yara pansumani ve 51 hastaya (%32,3) primer
sutlirasyon uygulanmisti. Hastalarin %5,1'ine (n=8) cerrahi
operasyon uygulanmisti.
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Motorlu tasitlarin bisiklet kazasina karnstigi olgular ayri
olarak degerlendirildi. ~ Motorlu tasitin kazaya karistig
olgularin (n=17) basvuru nedenleri incelendiginde bas boyun
yaralanma/ agrilarinin (n=9, %52,9), iist ekstremite yaralanma/
agnlan (n=9, %52,9) kadar sik bir neden oldugu goéruldi.
Motorlu tasit kazasi ile getirilen olgularda en ¢cok konsiiltasyon
istenen boltmler sirasi ile yine benzer sekilde ¢ocuk cerrahisi
(n=14, %83,4), ortopedi ve travmatoloji (=14, %83,4) ve beyin
cerrahisi (n=12, %70,6) idi. Bu vakalarda konstiltasyon istenme
oranlari motorlu tasit karnismayan bisiklet kazalarina gore
anlamli olarak yiksekti (p<0,001). Hastalarin birincil, ikincil
ve Uglincil degerlendirmeleri tamamlandiktan sonra aldiklari
tanilara bakildiginda en sik gorilen tani yumusak doku
hasarydi (n=15, %88,2). Kafa travmalari ve maksillofasiyal
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kiriklar motorlu aracin karistigi kazalarda anlamli olarak daha
yiksek siklikta gorilmekteydi (p=0,001). En sik uygulanan
tedavi medikal tedavi olmakla birlikte (n=16, %94,1); bu
hastalara uygulanan yara pansumani, atel/bandaj uygulamasi
ve cerrahi operasyon motorlu tasit karismayan olgulara gore
anlamli olarak yuiksekti (p<0,05).

Tartisma

Daha once farkli tlkelerde yapilan bircok calismada bisiklet
kazalarinin daha yuksek siklikta erkek cinsiyette saptandig
gO6zlenmistir [14-16]. Bazi calismalar erkek cinsiyetini bir risk
faktori olarak kabul etse de yapilan sistematik bir derlemede
14 cahsmaya ait sonuglar dahil edilmis ve c¢alismanin
sonucunda hasta sayisi daha fazla olsa da erkek cinsiyette




olmanin bir risk faktorl oldugu gosterilememistir [17]. Yapmis
oldugumuz calismada 6nceki calismalara benzer sekilde erkek
cinsiyet orani kadin cinsiyetine gore yliksek saptanmistir.

Farkli Glkelerdeki calismalarda yas gruplarina goére dagilimina
bakildiginda Belgika'da bisiklet kazasi ile gelen hastalarin en sik
11- 20 yas grubunda oldugu, ingiltere’ de ise hastalarin %65'inin
15 yas altinda oldugu gériilmistir [18,19]. izmir' de tim yas
gruplarini degerlendiren bir calismada bisiklet kazasi gecirenlerin
blyik cogunlugunun 19 yas altinda ve en sik olarak 0-9 yas
grubunda oldugu bildirilmistir [20]. Bisiklet kazalarinda yas
grubunun risk faktori olduguna dair bir kanit bulunamamistir
[17]. Calismamiza 18 yas alti cocuk hastalar dahil edilmis ve bu
grubun icinde en sik 7-11 yas araligindaki okul ¢cagi cocuklarinin
cocuk acil servisimize getirilmis oldugu goralmustir.
Basvurularin mevsimlere goére dagilimina bakildiginda yaz
aylarinda diger mevsimlere gore daha ytiksek, kis aylarinda ise
endusik oranda gorildiugu bildirilmistir[21,22]. Calismamizda
diger calismalar ile benzer sekilde kis aylarinda en distik
oranda basvuru oldugu gortlmustiir. Ancak en yiiksek oranda
basvuru yaz degil, son bahar ayinda oldugu saptanmistir. Bu
durumun Adana ilimizde yaz mevsiminin ¢ok sicak gegmesine,
bisiklet kullanimi gibi dis mekanlarda geceklestirilecek oyun
veya spor aktivitelerini daha az tercih etmelerine bagh
oldugunu disiinmekteyiz.

Bisikletkazasigecirencocuklardasikliklabirdenfazlaorganveya
sistemde yaralanma mevcut olabilecegi bilinmektedir. Farkli
calismalarda hastalarin en sik yiiz yaralanmasi veya ekstremite
veya bas-boyun yaralanmasi ile hastaneye goéturuldigu
gOsterilmistir [15,19,22-24]. Calismamizin sonuglarina gore
hastalar en sik (st ekstremite yaralanmasi/agnsi yakinmasi
(%32,3) ve alt ekstremite yaralanmasi/agri yakinmasi (%29,1)
nedeni ile ¢ocuk acil servise getirilmistir. Yiiz yaralanmasi
(%27,8) ve bas-boyun yaralanmasi (%24,7) da sik gorilen
nedenlerdendir. Toraks, abdominal ve pelvik alan gibi gévde
yaralanmalari bizim ¢alismamizda da diger calismalardaki gibi
daha duslk siklikta gortilmustlr. Govde yaralanmalarinin daha
disuk sikhkta goraldigi bisiklet kazalarinda kafa travmasi en
onemli 6lim nedenidir. Benzer oranlarin gosterildigi bircok
calisma mevcuttur. Kafa travmasini ve neden oldugu 6limu
onlemenin en etkin yolununun kask kullanimi oldugu pek
cok calisma ile kanitlanmistir. 23-28 Bizim ¢alismamiza dahil
ettigimiz hastalarda o6lim vakasi olmamistir. Ancak kafa
travmasi olan 10 hastamiz (%6,3) vardir. Kafa travmasi olan
2 hastada epidural kanamanin eslik ettigi deplese fraktir, 1
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hastada ise subdural kanama ve yaninda deplese fraktur tespit
edilmistir. Cocuk yogun bakim ihtiyaci olan hastalarimizin
timuinde kafa travmasi mevcuttur. Maalesef calismamiza dahil
edilen hicbir hastada kask kullanimi yoktur.

Literatir incelendiginde motorlu tasitin dahil oldugu bisiklet
kazalarindahastalarindahacidditravmalarveagiryaralanmalar
[27-30].
bulgulari da bu calismalar ile benzer bulunmustur. Motorlu

ile getirildigi gosterilmistir Bizim calismamizin
tasitin karismis oldugu bisiklet kazalan sonucunda hayati risk
tastyan bas-boyun yaralanmalari ve de maksillofasiyal kiriklar
gibi sorunlarin daha yiiksek siklikta gorildigu saptanmistir.
Beklenildigi tizere bu hasta grubunda konsiltasyon istenme
oranlari ve de cerrahi miidahale gereksinimleri diger gruba

gore anlaml olarak yiiksek bulunmustur.
Sonug

Calismamizda Ulkemizde kullaniminin yayginlasmasi ile acil
servislerde basvuru sayisi her gecen giin artmakta olan bisiklet
kazalarinin bélgemizdeki 6zellikleri arastinlmistir. Kalici hasar veya
olime sebep olabilecek bisiklet kazalarinin cogu 6nlenebilir veya
verecedi hasarlar azaltilabilir 6zelliktedir. Kolaylastirici nedenlerin
ve risk altindaki cocuklarin belirlenmesi, koruyucu yontemlerin
gelistirilmesinde yararli olacaktir. Ulkemizde bisiklet kazalari
ile ilgili yeterli sayida calisma bulunmamaktadir. Calismamiz
mevcut calismalardan farkl olarak sadece bisiklet suricdlerini
degerlendirmistir. Kazalarda sadece surticllerin yasayacadi
sorunlara odaklanmanin siriiciilerin almasi gereken énlemlerin
tespitinde yol gésterici olacagi distintlmustir. Ulkemizin farkl
bolgelerinin katilacagi daha kapsamli calismalar gerekmektedir.
Etik izin

Etik kurul onayr Cukurova Universitesi Tip Fakiiltesi etik
kurulundan alindi (6 Mart 2020, No: 97).

Cikar Cakigmasi
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Evde trakeostomi bakimi i¢in Youtube videolarinin egitim
icerigi acisindan degerlendirilmesi

Evaluation of Youtube videos in terms of educational content for
tracheostomy care at home
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0z
Amag: YouTube, tibbi videolar sunan bir egitim kaynagi olarak hizmet verse de, siki diizenlemelerin eksikligi, yaniltici
bilgilerin yayilmasina yol acarak hem saglik calisanlar hem de hastalar icin risk olusturabilir. Evde trakeostomi bakimiyla

ilgili ingilizce videolari degerlendiren calismalarin sinirl olmasi nedeniyle, bu calisma standart trakeostomi bakimi ile ilgili
YouTube videolarinin icerik ve kalitesini analiz etmeyi amaclamaktadir.

Gerec ve Yontemler: YouTube'da evde trakeostomi bakimi ile ilgili videolari degerlendirmek amaciyla “caring for your
tracheostomy,”“home care tracheostomy patient,” ve “tracheostomy care at home” anahtar kelimeleri kullanilarak arama
yapilmistir. Her bir anahtar kelime icin arama sonugclarinin ilk 10 sayfasindaki videolar analiz edilmistir. Bu videolar,
uygunluk, yikleme kaynadi ve icerik gincelligi ile dogrulugu acisindan degerlendirilmistir

Bulgular: Video uzunluklar (415 (256-542) saniye- 321 (168-539) saniye), icerik kapsamhlik skor ylzdesi (80 (80-100)-40
(20-60)) ve trakeostomi bakimina yonelik videolarin alabilecegi maksimum puan 16 olup ¢calismamizda videolarin toplam
puanlari (15,00 (15,00-16,00)-8,00 (4,00-11,00)) faydali videolar lehine yaniltici videolara gore istatistiksel olarak anlamli
derecede yuksek bulunmustur (sirasiyla p=0,043, p<0,001 ve p<0,001).

Sonuglar: Bu calismada, trakeostomi bakimina ydnelik sosyal medya videolarinin bilimsel yeterliligi incelenmistir. Analiz
edilen 98 videodan %29,6'sinin (29 video) bilgilendirici, %70,4'Unlin (69 video) ise yaniltici oldugu tespit edilmistir. Bu
sonug, sosyal medyada paylasilan videolarin biyik bir kisminin yetersiz icerik sundugunu ve trakeostomi bakimi gibi
hassas konularda bilginin dogrulugunu saglama ihtiyacini ortaya koymaktadir.

Anahtar Kelimeler: trakeostomi bakimi, evde trakeostomi bakimi, youtube videolari
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Abstract

Aim: While YouTube serves as an educational resource offering medical videos, the lack of strict regulations may lead to
the dissemination of misleading information, posing risks for both healthcare providers and patients. Given the limited
studies evaluating English-language videos on home tracheostomy care, this study aims to analyze the content and
quality of available YouTube videos on standard tracheostomy care.

Material and Methods: A search was conducted on YouTube using the keywords “caring for your tracheostomy,”“home
care tracheostomy patient,” and “tracheostomy care at home” to evaluate videos related to home tracheostomy care.
Videos from the first 10 pages of search results for each keyword were analyzed. These videos were assessed in terms of
relevance, source of upload, and content accuracy and currency.

Results: The video durations (415 [256-542] seconds vs. 321 [168-539] seconds), comprehensive score percentages (80
[80-100]% vs. 40 [20-60]%), and the maximum achievable score for tracheostomy care videos (16 points) were found to
be statistically significantly higher in favor of useful videos compared to misleading videos in our study. The total scores
of the videos (15.00 [15.00-16.00] vs. 8.00 [4.00-11.00]) were also significantly higher for useful videos (p=0.043, p<0.001,
and p<0.001, respectively).

Conclusion: This study evaluated the scientific adequacy of social media videos related to tracheostomy care. Among
the 98 videos analyzed, 29.6% (29 videos) were found to be informative, while 70.4% (69 videos) were categorized as
misleading. These findings highlight the significant inadequacy of content in a majority of social media videos and

underscore the critical need to ensure the accuracy of information on sensitive topics such as tracheostomy care.

Keywords: tracheostomy care; tracheostomy care at home; youtube videos

Giris

Diinya genelinde saglik hizmetlerinin ulasilabilirligi ve kalitesi
arttikca, evde trakeostomi ile takip edilen hasta sayisi da
artmaktadir. Noninvaziv ventilatorleri tolere edemeyen,
sekresyon kontrolii ve yutma refleksi bozuk olan hastalar icin
trakeostomi gerekli hale gelir. Trakeostomi, bu tlr hastalarda
havayolu acikhgini koruma, solunum islevini destekleme,
sekresyonlarin etkin yonetimini saglama ve yasam kalitesini
artirma gibi avantajlar nedeniyle tercih edilmektedir. Uzun
siireli hastane yatislari; enfeksiyon riski, elektrolit bozukluklari,
depresyon ve malniitrisyon gibi sorunlarin artmasina yol acar.
Bu da saglik hizmeti maliyetlerini ylkseltmekte ve 6zellikle
yogun bakima ihtiya¢c duyan hastalarin bu hizmete erigsimini
zorlastirmaktadir. Ancak, trakeostomi acilan hastalarin cogu
taburcu olmadan 6nce palyatif servislerde degerlendirilmekte
ve gerekli egitim ve bakim planlari yapildiktan sonra evde
bakim siirecine ge¢cmektedir [1]. Calismalarda, uzun dénem
trakeostomili hastalarin rehabilitasyonunda evde bakimin
disik maliyet, sosyal destek ve yasam kalitesinde artis
acisindan énemi vurgulanmistir [2-4]. Evde trakeostomi bakimi,
hastalarin yasam kalitesini artirmada 6nemli bir rol oynar; ancak,
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bakim verenlerin yeterli egitim almamasi durumunda ciddi
komplikasyonlar ortaya cikabilir. Egitim eksikligi, trakeostomi
kandlinin tikanmasi, enfeksiyonlar ve yanlis aspirasyon
teknikleri komplikasyon riskini artirir. Evde bakimda karsilasilan
sorunlarin basinda hava yolu enfeksiyonlari ve mekanik
ventilator sorunlari gelmektedir [5,6].

YouTube, saglik calisanlari ve hastalar icin ¢esitli tibbi islemlere
yonelik egitici videolar sunarak, gorsel bir rehber gorevi
gormektedir [7-9]. Bilimsel olarak dodgru, iyi tasarlanmig
ve yeterli dizeyde sunulan YouTube egitim videolar,
teori ve uygulama arasinda faydali kavramsal baglantilar
saglayarak tibbi egitim materyallerinin kalitesini artirabilir.
Ancak, YouTube'da videolarin egitimsel yonlerine dair kati
dizenlemeler veya standartlar bulunmamaktadir; bu da
yaniltici bilgilere rastlanma olasiligini artirarak, hem saglik
calisanlart hem de hastalar icin risk olusturabilir [9,10].
YouTube'daki evde trakeostomi bakimi ile ilgili, ozellikle
ingilizce hazirlanmis videolari degerlendiren akademik

calismalarin sayisi oldukga sinirhdir.

Bu dogrultuda, YouTube'da ulasilabilen standart trakeostomi bakimi
videolarinin icerik ve kalite analizini degerlendirmeyi amacladik.



Gereg ve Yontemler

11 Nisan 2023 tarihinde YouTube (https://www.youtube.
com; YouTube, LLC, San Bruno, CA, USA) lizerinde “caring

nou

for your tracheostomy”, “home care tracheostomy patient”

ve “tracheostomy care at home” anahtar kelimeleri
kullanilarak arama yapilmistir. Her bir anahtar kelime igin
arama sonuglarinin ilk 10 sayfasindaki videolar, bagimsiz iki
anestezi hekimi tarafindan incelenmistir. Analiz, ilk 10 sayfa ile
sinirlandiriimistir; ¢clinkl bu noktadan sonra alakasiz videolarin
daha fazla gosterildigi ve 6nceki calismalarda izleyicilerin
genellikle arama sonuclarinin en st siralarinda ¢ikan videolari
izlediklerinin gosterildigi belirlenmistir [11,12]. Bu calismada
insan veya hayvan denekleri kullanilmadigindan, etik kurul

onami gerekmemektedir.
Calisma Disi Birakilma Kriterleri

Calisma disi birakilma kriterleri asagidaki sekilde belirlenmistir:
ilgisiz icerik, ingilizce disinda bir dilde hazirlanmis videolar,
ses veya performans icermeyen videolar, pediatrik hastalara
yonelik videolar, akademik icerik, reklam iceren videolar, tibbi
icerik tagimayan videolar, tekrarlanan videolar.

Videolarin Uygunluk Degerlendirmesi

Videolarin egitici nitelikte olup olmadiklari, Azer SA tarafindan
tanimlanan kriterlerin modifiye edilmesiyle belirlenmistir (Tablo
1). Bu kriterler, video iceriginin dogrulugu, verilen mesajin netligi,
uzman gortisiniin bulunmasi, egiticilik ve teknik tasarima dayali
5 major ve 6 mindr Ol¢litten olusmaktadir. S6z konusu kriterler
daha 6nce bircok calismada kullanildigiicin tercih edilmistir (Tablo
1) [11,13,14]. Her bir major kriterin karsilanmasi durumunda
2 puan, mindr kriterlerin karsilanmasi durumunda ise 1 puan
verilmistir. Major kriterlerin tamaminin saglandidi ve toplamda

13 puan alan videolar “faydali” olarak degerlendirilmistir [13,14].
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Veri Toplama

Her bir video icin asagidaki veriler kaydedilmistir: Toplam
izlenme sayisi, YouTube'da bulunma siresi (ay), gunlik
izlenme sayisi, video uzunlugu (saniye), videolarin
begenilme/begenilmeme oranlari, video yiikleme kaynadi.

Videolara ragbet edilme. Video Giic indeksi (VPI) kullanilarak

hesaplanmistir (Tablo 2).

Video Yiikleme Kaynagi

Videolarin yiklenme kaynaklarina gore siniflandiriimasi su
sekilde yapilmistir: “Doktor veya hemsire’, “Hastane veya
laboratuvar”, “Saglik kurulusu” ve “Birey”.

VideolarinicerikGiincelligive Dogrulugunun Degerlendiriimesi

Her bir videonun iceriginin degerlendirilmesi, trakeostomi
bakim prosedirlerini standartlastirmak ve degerlendirme
stirecinerehberliketmekamaciylareferans yayinlar kullanilarak
gergeklestirilmistir [15]. Trakeostomi bakim videolarinda

dikkate alinan parametreler Tablo 3'de sunulmustur.

istatistiksel Analiz

Bu calismada elde edilen verilerin analizi IBM SPSS Statistics
26.0 (IBM-SPSS Inc., Sikago, IL, ABD) programi kullanilarak
gerceklestirildi. Verilerin normal dagilima uygunlugu Shapiro-
Wilk veya Kolmogorov-Smirnov testleri ile degerlendirildi.
Surekli degiskenler, dagihm durumlarina bagl olarak ortanca
(25. ve 75. persentil) seklinde, kategorik degiskenler ise sayi
ve yuzde olarak ifade edildi. Stirekli degiskenlerin analizinde,
parametrik test varsayimlarinin karsilanmadigr durumlarda
Mann-Whitney U testi veya Kruskal-Wallis testi kullanild.
Kategorik degiskenler ise Ki-kare testi ile analiz edildi.
Toplam video puani ile temel video o6zellikleri arasindaki
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iliski Spearman korelasyonu ile incelendi. Kisiler arasi uyum
Cohen'in kappa katsayisi ile belirlendi. istatistiksel anlamlilik
diizeyi p<0,05 olarak kabul edildi.

Bulgular

YouTube platformunda “caring for your tracheostomy,” “home
care tracheostomy patient,” ve “tracheostomy care at home”
anahtar kelimeleri kullanilarak, ilk on sayfada ¢ikan sonuglar
incelenmis ve her bir anahtar kelimeden 100 video olmak
Uzere toplam 300 video degerlendirilmistir. Calisma dislama
kriterlerine gore 202 video dislanmistir. Bunlarin 64'U ilgisiz
icerik, 45'i reklam iceren, 16's1 ses veya performans icermeyen,
21'i akademik icerik, 11" ingilizce disinda bir dilde, 13'ti cocuk
hastalar icin bilgi iceren ve 32'si yinelenen videolardi. Sonug
olarak, calismaya 98 video dahil edilmis olup, bu videolardan
%29,6 (29 video)'si bilgilendirici, %70,4 (69 video)'l ise yaniltici
olarak degerlendirilmistir (Sekil 1).

Uygunluk A¢isindan Degerlendirilen
Videolar (n=300)

Dislanan Videolar (n=202)
-Ilgisiz icerik (n=64)
-Reklam iceren (n=45)
-Ses olmayan (n=16)
-Akademik icerik (n=21)
-Ingilizce olmayan (n=11)
-Pediatrik icerikli (n=13)
-Tekrarlayan (n=32)

Dahil Edilen Videolar (n=98)

Sekil 1. Uygunluk Kriterlerine Gére Degerlendirilen, Dahil Edilen ve

Dislanan Videolarin Akis Semasi

Calismaya dahil edilen videolarin ortanca izlenme sayisi
19.750 (3.600-115.000), video uzunlugu 342 (183-542) saniye,
YouTube'da bulunma siiresi 36 ay (12-59), ginlik ortalama
izlenme sayisi 16,54 (3,57-85,00) ve Video Power Index (VPI)
degeri 16,54 (3,57-85,00) olarak tespit edilmistir. Egitim amacli
faydali bilgilere sahip videolarin yaniltici olanlara kiyasla toplam
izlenme sayisi (19.500 (6.300-116.000)-20.000 (2.900-107.000)),
YouTube'da bulunma sireleri (36 (12-59)-36 (12-49) ay), giinliik
izlenme sayilan (15,28 (6,67-195,83)-19,44 (3,06-79,17)) ve VPI
skorlar (15,28 (6,67-195,83)-19,44 (3,06-79,17)) daha yiksek
olmasina ragmen, bu farkliliklar istatistiksel olarak anlamli
bulunmamistir (p>0,05). Ancak video uzunluklar (415 (256-542)
saniye-321 (168-539) saniye), icerik kapsamlilik skor ytizdesi (80
(80-100)-40 (20-60)) ve trakeostomi bakimina yonelik videolarin
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yarallik (UK) toplam puanlarinin (15,00 (15,00-16,00)-8,00
(4,00-11,00)) faydah videolar lehine istatistiksel olarak anlaml
derecede yuksek bulunmustur (sirasiyla p=0,043, p<0,001
ve p<0,001) (Tablo 4). Videolar yikleme kaynaklarina gore
degerlendirildiginde; “Doktor veya hemsire”, “Hastane veya
laboratuvar’, “Saglik kurulusu” ve “Birey." kategorileri arasinda
“YouTube'dabulunmassiiresi,“glinlik izlenme sayisi, VPl degeri,
“icerik kapsamlilik skor” ve “UK toplam puan” acisindan anlamli
bir fark bulunmamistir (p>0,05). Ancak, “videolarin izlenme
sayisl” parametresi “Hastane veya laboratuvar” kategorisinde
diger gruplara kiyasla daha diisiik olup, bu farkllk istatistiksel
olarak anlamlidir (p<0,05). Ayrica, video uzunluklar acisindan
“Hastane veya laboratuvar’, “Saglik kurulusu” gruplarina ait
videolar daha kisa sireli olup, bu fark da istatistiksel olarak
anlamli bulunmustur (p<0,05) (Tablo 5). Video iceriklerinin
yukleme kaynaklarina gére degerlendirilmesinde, “Trakeostomi
prosediiri ve bakim materyallerinin tanitimi,” “Aspirasyonun
aciklanip aciklanmadig)” “ic  kanil temizliginin  anlatilip
anlatilmadig),” “Stoma temizliginin aciklanip aciklanmadig” ve
“Nemlendirme isleminin aciklanip aciklanmadigi” gibi icerik
acisindan gruplar arasinda istatistiksel olarak anlaml bir fark

bulunmamistir (p>0,05) (Sekil 2).

W Trakeostomi tammi yapildi mi?
M Aspirasyon agiklandi mi?

Wi kanal temizligi agiklandi mi?
1 Stgma temizlenmesi agikland:

1000

Nem agiklandi mi?

Yiizdelik ifade

Doktor veya
hemsire

Hastane veya
laboratuvar

Saglik kurulusu

Bireysel

Yikleme kaynagina gére &zellikler

Sekil 2. Yukleme kaynagina gore video icerik 6zelliklerinin

degerlendirilmesi

Toplam video skoru ile toplam izlenme sayisi, video uzunlugu,

YouTube'da bulunma suresi, gilinlik izlenme sayisi ve
VPI degerleri arasinda istatistiksel olarak anlaml bir iliski
bulunmamistir (p>0,05). Buna ek olarak, toplam video skoru
ile icerik kapsamlilik skor yiizdesi arasinda pozitif ve anlamli bir
korelasyon saptanmistir (sirasiyla r=0,609, p<0,001) (Tablo 6).
UK toplam puanlarinin gézlemciler arasi uyumu kappa istatistigi
ile degerlendirilmis ve yliksek diizeyde uyum tespit edilmistir

(0,986, %95 Cl: 0,978-0,991).
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Tartisma

Bu calisma, YouTube'da trakeostomi bakimiyla ilgili videolarin

genel kalitesini degerlendirerek, bilgilendirici icerikleri
yaniltici iceriklerden ayirmada 6nemli bilgiler sunmaktadir.
Calismamizda, dahil edilen videolarin buyuk bir kisminin
yanilticricerik kategorisinde yer almasi, hastalarin ve bakicilarin
dogdru bilgiye erisim konusunda karsilastiklari zorluklari ve bu

durumun potansiyel risklerini ortaya koymaktadir.

Trakeostomi, kritik hastalar arasinda yaygin bir prosedurdiir
ve son 20 yilda bu midahaleyle yasayan hasta sayisinda bir
artis gozlenmistir [16]. Ozellikle 2019'da baslayan COVID-19
pandemisi sirasinda, yogun bakim Unitesine kabul edilen hasta
sayisinda belirgin bir artis olmus ve bircok hasta solunum
yetmezligi nedeniyle mekanik ventilasyona ihtiya¢c duymustur
[17,18]. Trakeostomi ile iliskili komplikasyonlar arasinda tip

dekantilasyonu, tip tikanikligr ve kanama gibi acil durumlar

bulunmaktadir. Bu komplikasyonlar acil servis midahalesini
gerektirmektedir. Ote yandan, tikanmis veya yerinden cikmig
tpler, oksijen dislsu, konusma valfi sorunlari ve tlip degisimi
gibi daha az acil durumlar genellikle birincil bakim saglayicilar
tarafindan yonetilmektedir [16,19,20]. Trakeostomili hastalara
en iyi sekilde bakim saglanabilmesi icin tim saglik hizmeti
sunucularinin trakeostomi bakimi konusunda temel diizeyde
bilgiye sahip olmasi gerekmektedir. Trakeostomi gibi karmasik
bakim prosediirlerinin klinik dncesi donemde tanitilmasi, bu tur
hastalarla karsilasildiginda saglik calisanlarinin bilgi diizeyini ve
glivenini artirmak icin 6nemlidir. Yapilan arastirmalar, videolarin
hem hastalarin hem de evde bakim saglayicilarin egitimiicin etkili
bir yontem oldugunu gdstermistir [21,22]. Bizim calismamizda
video skoru ile icerik kapsamlilik skor ylizdesi arasinda pozitif bir
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korelasyonun tespit edilmesi, daha detayli bilgi sunan videolarin
daha yuksek degerlendirme puani aldigini ortaya koymakta
ve bu tir iceriklerin kullanicilar i¢in daha yararli oldugunu ima
etmektedir. Trakeostomi sonrasinda taburcu edilen hastalarin
video kaynaklarina erisimi, yasam kalitesi puanlarinin artmasina
katkida bulunmustur. Hastalar, acil olmayan sorular veya
endiseleri oldugunda cevrimici videolara basvurabilmekte ve
bu durum, sagliklarn Gzerinde daha fazla kontrol hissetmelerini
saglamaktadir. Benzer sekilde, bakim saglayicilar i¢in uygulanan
trakeostomi eg@itim programlarinin da etkili oldugu belirlenmistir
[20,23]. Cahismamizda icerik analizi sonuglari, videolarin belirli
trakeostomi bakim prosediirlerini aciklayip agiklamadigina
dair 6nemli bulgular sunmustur; ancak bu iceriklerin ylkleme
kaynaklarina gore anlamli bir farklilik gdstermemesi, trakeostomi
bakimina iliskin temel bilgilerin farkl kaynaklar tarafindan
benzer sekilde ele alindigini gostermektedir.

birlikte,
YouTube'daki saglikla ilgili videolarin cogunlukla egitim kalitesi

Bununla literatirde yapilan diger c¢alismalar,
acisindan yetersiz oldugunu vurgulamis ve bu videolarin saghk
profesyonelleri tarafindan ayrnintili  bir sekilde incelenmesi
[8,9,24-26]. Calismamizin bulgulari,

yaniltici iceriklerin bilgilendirici iceriklerle karsilastinldiginda

gerektigini  belirtmistir
YouTube'da bulunma siresi, izlenme sayisi ve VPl degeri
gibi parametrelerde istatistiksel olarak anlamli bir farkhlik
gostermedigini ortaya koymustur. Bu durum, yaniltici iceriklerin
kullanicilar tarafindan genis dlctide tiiketildigini ve bu nedenle
bilgi kirliligine neden olabilecegini gostermektedir. Videolarin
yikleme kaynaklar acisindan degerlendirildiginde, "hastane
veya laboratuvar" kategorisindeki videolarin diger kategorilere
gore daha dusiik izZlenme sayisina sahip olmasi, bu tiir kurumlarin
iceriklerini genis kitlelere ulastirmada yeterince etkili olamadigini
distndurmektedir. Ayrica, "hastane veya laboratuvar" ve "saglik
kurulusu” gruplarina ait videolarin diger kaynaklara kiyasla daha
kisa olmasi, bu gruplarin icerik Uretiminde siireyi daha kisith
tutma egiliminde oldugunu gostermektedir. Bu, bilgilendirici
iceriklerin kisa slirede 6zlu bilgiler sunmasi gerektigi, ancak bu
sirenin izleyicilere yeterli bilgi saglamak acisindan sinirlayici
olabilecegi gercegini ortaya koymaktadir.

Calismanin Kisitliliklari: Bu calismada, sinirli sayida video
incelenebilmistir. Spesifik olarak, evde trakeostomi bakimi
konusundaki videolar ele alinmis ve ¢cogu video dahil edilme
kriterlerini karsilamadidi icin analiz disi birakilmistir. Ayrica,
inceleme yalnizca YouTube platformundaki videolarla sinirli
tutulmustur. Oysaki YouTube disinda da egitim amach
videolarin yer aldigi baska video paylasim platformlarinin
mevcut oldugu bilinmektedir.
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Sonug

Bu calismada, trakeostomi bakimina yonelik sosyal medya
videolarinin bilimsel yeterliligi incelenmistir. Analiz edilen 98
videodan %29,6'sinin (29 video) bilgilendirici, %70,4'Gnln (69
video) ise yaniltici oldudu tespit edilmistir. Bu sonug, sosyal
medyada paylasilan videolarin biyik bir kisminin yetersiz
icerik sundugunu ve trakeostomi bakimi gibi hassas konularda
bilginin dogrulugunu saglama ihtiyacini ortaya koymaktadir.
Saglik profesyonellerinin ve yetkili platformlarin, sosyal
medyada dogru ve bilgilendirici iceriklerin yayginlastirilmasi
icin daha fazla caba gostermesi gerekmektedir.

Cikar catismasi

Yazarlar tarafindan beyan edilen ¢ikar catismasi yok. Yazarlar,
makalede tartisilan materyalleiilgili olarak herhangi bir finansal
kurulusla cikar catismasi olmadigini onaylarlar.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki fonlama kuruluslarindan herhangi bir 6zel hibe
almamustir.
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Abstract

Aim: Diabetic ketoacidosis (DKA) is a life-threatening metabolic disorder commonly seen in patients with diabetes,
particularly in emergency departments. Early identification of high-risk patients is crucial for reducing mortality. Lactate,
a marker of tissue hypoxia, may have prognostic value in predicting outcomes in DKA patients.

Material and Methods: This retrospective study included patients diagnosed with DKA in the emergency department
of a tertiary healthcare center between January 1, 2019, and January 1, 2024. Patients were identified using the hospital's
electronic medical records system. Data collected included demographic characteristics, clinical parameters, laboratory
results, and patient outcomes. The diagnosis of DKA was based on established clinical and laboratory criteria, including
hyperglycemia, metabolic acidosis, and ketonemia or ketonuria. The primary outcome was in-hospital mortality.

Results: A total of 85 patients were included in the study, with a mean age of 54 years (IQR: 35-70). Of the study population,
44.7% were female. The overall mortality rate was 15.3%, with 72 patients surviving (84.7%) and 13 patients not surviving
(15.3%). The median age of non-survivors was significantly higher than that of survivors (66 years vs. 51 years, p = 0.049).
Additionally, lactate levels were significantly higher in non-survivors than in survivors, indicating a potential prognostic
role of lactate in predicting outcomes in DKA patients.

Conclusion: Elevated lactate levels at admission are strongly associated with increased mortality in patients with diabetic
ketoacidosis. Monitoring lactate levels in the emergency department could be a useful prognostic tool for identifying
high-risk patients and guiding early interventions.
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Amag: Diyabetik ketoasidoz (DKA), 6zellikle acil servislerde diyabet hastalarinda yaygin olarak gorilen, hayati tehdit eden
metabolik bir bozukluktur. Yiksek riskli hastalarin erken tespiti, mortalitenin azaltiimasi agisindan kritik &neme sahiptir.
Doku hipoksisinin bir belirteci olan laktat, DKA hastalarinda sonuglari ngérmede prognostik degere sahip olabilir.

Gereg ve Yontemler: Bu retrospektif calismaya, 1 Ocak 2019 - 1 Ocak 2024 tarihleri arasinda ticlinci basamak bir saglik
merkezinin acil servisinde DKA tanisi alan hastalar dahil edilmistir. Hastalar, hastanenin elektronik tibbi kayit sistemi
kullanilarak belirlenmistir. Toplanan veriler arasinda demografik 6zellikler, klinik parametreler, laboratuvar sonuclari ve
hasta sonuclari yer almistir. DKA tanisi, hiperglisemi, metabolik asidoz ve ketonemi veya ketondriyi iceren yerlesik klinik ve
laboratuvar kriterlere dayanarak konulmustur. Birincil sonug 6lcuiti hastane ici mortalite olarak belirlenmistir.

Bulgular: Calismaya toplam 85 hasta dahil edilmistir ve hastalarin ortalama yasi 54 yil (IQR: 35-70) olarak bulunmustur.
Galisma popitlasyonunun %44,7'si kadindi. Genel mortalite orani %15,3 olup, 72 hasta (%84,7) sag kalirken, 13 hasta
(%15,3) hayatini kaybetmistir. Hayatta kalamayan hastalarin medyan yasi, sag kalanlara kiyasla anlamli derecede daha
yuksekti (66 yil vs. 51 yil, p = 0,049). Ayrica, laktat seviyeleri hayatta kalamayan hastalarda sag kalanlara kiyasla anlamli
derecede daha yuksekti ve bu durum, laktatin DKA hastalarindaki sonuglari 6ngérmede potansiyel bir prognostik role
sahip olabilecegini gostermektedir.

Sonug¢: Basvuru anindaki yiksek laktat seviyeleri, diyabetik ketoasidoz hastalarinda artmis mortalite ile gu¢lu bir
sekilde iliskilidir. Acil serviste laktat seviyelerinin izlenmesi, yiksek riskli hastalarin belirlenmesi ve erken miidahalelerin

yonlendirilmesi icin faydali bir prognostik arag olabilir.

Anahtar Kelimeler: Diyabetik ketoasidoz, laktat, mortalite.

Introduction

Diabetic ketoacidosis (DKA) is a serious metabolic complication
characterized by hyperglycemia, ketosis, and metabolic acidosis,
commonly seen in patients with type 1 diabetes (1-3). This
condition develops due to insulin deficiency and the effects of
increased counter-regulatory hormones (glucagon, cortisol,
adrenaline). Frequently encountered in emergency departments,
DKA can lead to increased mortality and morbidity rates if not
treated promptly and appropriately (4,5). Given the severity
and potential complications of DKA, timely recognition and
management in emergency settings are of critical importance.

Early diagnosis and rapid intervention in DKA significantly
both
identification reduces the need for intensive care and helps

impact short- and long-term outcomes. Early
prevent complications. It is crucial for emergency physicians
to quickly recognize DKA and initiate appropriate treatment,
as this directly affects patient prognosis and the efficiency
of healthcare delivery. Since the symptomatology of DKA
can sometimes be nonspecific, there is a need for rapid
diagnostic tools. In this context, the evaluation of biochemical
parameters plays a vital role, particularly in the early stages of

clinical management (6,7).

Lactate levels are used as a prognostic marker in various

acute clinical conditions and play a crucial role in assessing
the severity of metabolic acidosis. In DKA, elevated lactate
levels are considered an indicator of hypoperfusion and
tissue hypoxia. There is increasing evidence in the literature
that lactate has a significant impact on the prognosis of DKA.
Studies have reported higher mortality rates in patients with
elevated lactate levels (8,9). Therefore, lactate is thought to
be a valuable prognostic marker for risk assessment in DKA
patients in the emergency department.

The aim of this study is to examine the relationship between
lactate levels and mortality in patients diagnosed with DKA in
the emergency department.

Material and Methods

This study was conducted with the approval of the Taksim
Education and Research Hosptial’s Ethics Committee (Date:
30.10.2024, Decision No: 13). The study adhered to the
ethical principles outlined in the Declaration of Helsinki. This
retrospective study was carried out on patients diagnosed with
DKA in the emergency department of a tertiary healthcare
facility between January 1, 2019, and January 1, 2024. Due to
the retrospective nature of the study, informed consent was
not obtained from the patients, and exemption was granted
by the ethics committee.
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All patients aged 18 and over who were diagnosed with DKA
were included in the study. Patients who received diagnoses
other than DKA upon admission, those whose DKA diagnosis
could not be confirmed due to incomplete data, and patients
with other serious clinical conditions such as renal failure or
sepsis were excluded from the study.

The following data were collected by reviewing the patients'
medical records: age, gender, blood pressure (systolic and
diastolic), pulse, respiratory rate, Glasgow Coma Scale (GCS)
score, oxygen saturation (SPO2), blood glucose, creatinine,
blood urea nitrogen (BUN), albumin, C-reactive protein (CRP),
pH, partial pressure of carbon dioxide (pCO2), bicarbonate
(HCO3), and lactate levels. Additionally, hospital length of stay
and in-hospital mortality were recorded. Blood gas laboratory
values were measured using the ABL800 FLEX blood gas
analyzer (Radiometer).

The diagnosis of DKA was based on the patient's clinical
findings and laboratory results. Diagnostic criteria included
hyperglycemia (blood glucose level >250 mg/dL), metabolic
acidosis (pH <7.3), low serum bicarbonate levels (<15 mmol/L),
and either ketonuria or ketonemia (10). The primary outcome
of the study was in-hospital mortality.

Statistical Analysis

All statistical analyses were conducted using IBM SPSS
Statistics for Windows, version 29.0 (IBM Corp., Armonk, NY,
USA) and MedCalc version 20.104 (MedCalc Software Ltd.,
Ostend, Belgium). Descriptive statistics were calculated for
each variable, with continuous variables presented as medians
with interquartile ranges (IQR) or means + standard deviation
(SD), based on normality testing. Categorical variables
were summarized using frequencies and percentages. Data
normality was assessed through histograms and the Shapiro-
Wilk test. Group comparisons were made using the Student’s
t-test for continuous variables with normal distribution
and the Mann-Whitney U test for non-normal distributions.
Categorical variables were compared using the Chi-square
test or Fisher’s exact test, as appropriate.

The diagnostic accuracy of lactate levels for predicting in-
hospital mortality was evaluated using receiver operating
characteristic (ROC) curve analysis, with the area under the
ROC curve (AUROC) computed. Sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV) were
calculated at the optimal cutoff identified by Youden's Index
(11). A p-value of <0.05 was considered statistically significant.
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Results

A total of 85 patients with diabetic ketoacidosis were included
in the study. Of these, 72 (84.7%) survived, while 13 (15.3%)
did not survive. Female patients comprised 44.7% of the total
population, with no statistically significant difference in the
proportion of females between survivors (41.7%, n=30) and
non-survivors (61.5%, n=8) (p = 0.185). The median age was
significantly higher among non-survivors [66 years, IQR 49 -
81] than survivors [51 years, IQR 33.5 - 67.5] (p = 0.049).

Systolicblood pressure (BP)waslowerinnon-survivors[111+£30.3
mmHg] compared to survivors [124+24.3 mmHg], but this
difference was not statistically significant (p = 0.087). Similarly,
diastolic BP was lower in non-survivors [66.4+16.8 mmHg] than
in survivors [74.8+16.6 mmHg], without a significant difference
(p=0.096).The heart rate was higher in non-survivors [107+24.7
bpm] than in survivors [98.8+£19.2 bpm], though this difference
was also not statistically significant (p = 0.199).

The respiratory rate was higher among non-survivors [22 breaths/
min, IQR 16 - 32] compared to survivors [19 breaths/min, IQR 15
- 25], but this difference did not reach statistical significance (p
= 0.163). Non-survivors had significantly lower Glasgow Coma
Scale (GCS) scores [14, IQR 12 - 15] compared to survivors who
had a median score of 15 (p = 0.002). Oxygen saturation (SPO2)
levels were significantly lower among non-survivors [95%, IQR 90
- 96] compared to survivors [98%, IQR 96 - 99] (p = 0.016).

Glucose levels did not differ significantly between non-
survivors [634+263 mg/dL] and survivors [595+188 mg/dL] (p
= 0.518). Creatinine levels were higher in non-survivors [1.69
mg/dL, IQR 1.12 - 2.05] compared to survivors [1.27 mg/dL,
IQR 1.00 - 1.74], although this difference was not statistically
significant (p = 0.269). Blood urea nitrogen (BUN) levels
were also elevated among non-survivors [50 mg/dL, IQR 22
- 68] compared to survivors [25 mg/dL, IQR 17 - 47], with no
statistically significant difference (p = 0.166).

Albumin levels were lower in non-survivors [34.5+13.7 g/dL]
than in survivors [40+8.58 g/dL], but the difference was not
statistically significant (p = 0.058). C-Reactive Protein (CRP)
levels were higher among non-survivors [115 mg/L, IQR 31 -
171] compared to survivors [25 mg/L, IQR 4.8 - 129], though
this difference did not reach statistical significance (p = 0.092).

The pH level did not differ significantly between survivors
and non-survivors (p = 0.893). Levels of partial pressure of
carbon dioxide (pCO2) were similar between the two groups
(p = 0.881). Bicarbonate (HCO3) levels were lower in non-
survivors [11.8 mmol/L, IQR 8.4 - 17.5] compared to survivors
[12.6 mmol/L, IQR 9.38 - 16.7], but this difference was not
statistically significant (p = 0.826).



Lactate levels were significantly higher among non-survivors
[5.25+0.88 mmol/L] compared to survivors [2.95+1.47 mmol/L],
with amean difference of 2.3 mmol/L (95% Cl: 1.46-3.14,p <0.001).

When comparing patients with low lactate (< 3.5 mmol/L,
n=25) to those with high lactate (> 3.5 mmol/L, n=60), older
age was observed in the high lactate group [59.5 years, IQR
41.8 - 73] versus the low lactate group [37 years, IQR 30 - 56]
(p = 0.007). Heart rate was higher in the high lactate group
[103£20.5 bpm] than in the low lactate group [92.1£17.4
bpm] (p = 0.02). Respiratory rates were significantly higher in
patients with elevated lactate [20.5 breaths/min, IQR 16 - 29.3]
compared to those with low lactate [16 breaths/min, IQR 14 -
20] (p =0.013). (Tables 1 2,3).

The mortality rate was significantly higher in patients with
high lactate levels (21.7%) compared to those with low lactate
levels (0%) (p = 0.009).

The diagnostic performance of lactate levels for predicting
in-hospital mortality in patients with DKA yielded an Area
Under the Receiver Operating Characteristic Curve (AUROCQ)
of 0.91 (95% Cl: 0.85 - 0.96) (Figure 1). Using a lactate cutoff
of > 3.5 mmol/L, the sensitivity was 87% (95% Cl: 70% - 96%)
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and specificity was 85% (95% Cl: 76% - 92%), with a positive
predictive value (PPV) of 67% (95% Cl: 54% - 78%) and a
negative predictive value (NPV) of 95% (95% Cl: 88% - 98%).

ROC Curve for Lactate Levels Predicting In-hospital Mortality
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Discussion

The main finding of this study is that lactate levels at the time of
admission are significantly associated with in-hospital mortality
in DKA patients. Mortality rates were considerably higher in
patients with lactate levels above 3.5 mmol/L compared to those
with lower levels. This finding suggests that lactate is a valuable
marker for predicting clinical prognosis in DKA patients.

DKA is a common condition encountered in emergency
departments and, if not treated promptly, can lead to severe
outcomes. Initiating appropriate treatment quickly in patients
diagnosed with DKA plays a crucial role in reducing both
mortality and morbidity (12-14). Early recognition of the
condition and timely initiation of treatment by emergency
physicians significantly improve patient survival and shorten
hospital stays. The clinical spectrum of DKA ranges from
mild symptoms to severe complications, such as loss of
consciousness and multiple organ failure, making the timely
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and effective use of diagnostic tools critically important (15). In

this context, carefully evaluating the biochemical parameters
of patients upon admission is essential to initiating a rapid
intervention process.

Lactate plays a significant role in the pathophysiology of
DKA, and the results of this study support its importance as
a critical marker in the progression of the disease. In DKA,
insulin deficiency and the effects of counter-regulatory
hormones increase gluconeogenesis and lipolysis, leading to
elevated free fatty acids and the production of ketone bodies.
While the accumulation of ketone bodies causes metabolic
acidosis, hypoperfusion and tissue hypoxia contribute to
the accumulation of lactate. Elevated lactate levels indicate
a deficiency in tissue oxygenation and the activation of
anaerobic metabolism (16). Therefore, elevated lactate is
associated with poor prognosis in DKA patients and correlates
with higher mortality rates.



In this study, high lactate levels at the time of admission
were found to be associated with in-hospital mortality in
DKA patients. Similarly, in the prospective cohort study by
Suwarto et al., lactate levels of =4 mmol/L were identified as
an independent predictor of five-day mortality (17). Likewise,
Siregar et al. demonstrated in their 72-hour mortality
prediction model that the risk of mortality increased fivefold
in patients with lactate levels above 4 mmol/L (9). However,
Cully et al., who examined pediatric DKA patients, found that
while lactic acidosis was common in this patient group, it was
not significantly associated with mortality (18). These findings
support the prognostic value of lactate in adult DKA patients,
although this relationship may not always apply to pediatric
populations due to differing physiological responses.

Lactate elevation in DKA reflects underlying metabolic stress,
which is often influenced by a variety of precipitating factors
that may also affect patient outcomes. Precipitating factors
for DKA, such as infections, acute coronary syndromes, and
arrhythmias,areknowntosignificantlyimpactclinicaloutcomes
and are closely associated with both lactate elevation and
mortality. These conditions exacerbate metabolic stress and
hypoxia, contributing to the pathophysiological complexity
of DKA. Previous studies have highlighted that infections, in
particular, are a major contributor to lactic acidosis in critically
ill patients, further underlining their relevance in this context
(19). A more detailed exploration of these factors in future
studies could provide valuable insights into their interplay
with lactate levels and patient outcomes in DKA.

Lastly, current clinical guidelines for the management of
diabetic ketoacidosis emphasize the importance of rapid
assessment and correction of metabolic disturbances but
do not consistently address the prognostic role of lactate
levels. While lactate monitoring is well-established in other
critical care settings, such as sepsis management, its routine
use in DKA has not yet been widely adopted. The findings of
this study suggest that elevated lactate levels at admission
could serve as a valuable prognostic tool in DKA, aiding in
the early identification of high-risk patients. By highlighting
the prognostic significance of lactate, this study contributes
to the growing body of evidence supporting its integration
into clinical practice and may inform future updates to DKA
management guidelines.

Limitations of the Study

This study has several limitations. First, its retrospective design
limits the ability to establish a causal relationship between
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elevated lactate levels and mortality in diabetic ketoacidosis
(DKA). Second, the study was conducted at a single tertiary
healthcare center, which may reduce the generalizability of
the findings to other populations and settings. Additionally,
certain confounding factors, such as the presence of comorbid
conditions or the variability in treatment approaches, may
have influenced the outcomes. Moreover the absence of a
control group, such as patients without lactate elevation
but with other factors contributing to mortality, limits the
generalizability of our findings. Future prospective studies
incorporating control groups are needed to enhance the
robustness and comparability of results. Lastly, the sample
size, particularly in the non-survivor group, was relatively
small, which could affect the statistical power of the study.

In conclusion, elevated lactate levels at the time of admission
are significantly associated with increased in-hospital mortality
in patients presenting with diabetic ketoacidosis in the
emergency department. Monitoring lactate levels may serve as
a valuable prognostic tool in the early identification of high-risk
patients, enabling prompt and appropriate interventions.
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Abstract

Aim: This study aims to assess the diagnostic accuracy of multi-slice computed tomography (CT) colonography in
detecting colorectal lesions.

Material and Methods: 22 patients with confirmed or clinically suspected colorectal pathology underwent multi-slice
CT colonography followed by conventional colonoscopy on the same day. The diagnostic findings of multi-slice CT
colonography were compared with those obtained from conventional colonoscopy.

Results: Of 22 patients who underwent CT colonography, 10 (45%) were evaluated as normal. Bowel wall thickening was
observed in 4 patients (18%), while polypoid lesions were detected in 8 (36%). Among the 9 polypoid lesions identified
through conventional colonoscopy, 8 were also detected by CT colonography. The overall sensitivity of CT colonography
for polypoid lesions, regardless of size, was 89%. Sensitivity was 50% for lesions smaller than 1 cm and 100% for lesions
larger than 1 cm. When polypoid lesions were evaluated according to their histology, the sensitivity of CT Colonography
was found to be 50% in tubular adenoma, 100% in tubulovillous adenoma, and 100% in adenocarcinoma.

Conclusion: The sensitivity of CT colonography for detecting colorectal polypoid lesions was found to be 89%. These
results indicate that CT colonography is a valuable diagnostic modality for comprehensive evaluation of the colon. CT
colonography represents a viable alternative to traditional colorectal cancer screening methods due to its high sensitivity
for detecting colorectal lesions, coupled with its relatively safe and minimally invasive nature.
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Oz

Amag: Cok kesitli bilgisayarli tomografi (BT) kolonografinin kolorektal lezyonlarin gorilmesindeki ve ek bulgularin
arastirilmasindaki etkinligini degerlendirmektir.

Gereg ve Yontemler: Kolorektal patolojisi olan veya klinik olarak siiphelenilen 22 hastaya ayni glin BT kolonografi sonra
konvansiyonel kolonoskopi incelemesi yapildi. Cok kesitli BT kolonografi, konvansiyonel kolonoskopi sonugclari karsilastirildi.
Bulgular: BT kolonografide 22 hastanin 10 tanesi (%45) normal olarak degerlendirildi. Dért hastada (%18) barsak duvarinda
kalinlasma, 8 hastada (%36) polipoid lezyon saptandi. Konvansiyonel kolonoskopi de saptanan 9 polipoid lezyonun 8
tanesi BT kolonografi de saptandi. Boyut farki gézetmeksizin tim polipoid lezyonlarda BT kolonografinin duyarlihgr %89,
1 cm'den kiigiik polipoid lezyonlarda %50, 1 cm'den biyik polipoid lezyonlarda %100 bulundu.

Sonug¢: BT kolonografisinin kolorektal polipoid lezyonlari tespit etme duyarliigr %89 olarak bulundu. Bu sonuclar
BT kolonografisinin kolonun kapsamli degerlendirilmesi icin degerli bir tani ydntemi oldugunu gdstermektedir. BT
kolonografisi, kolorektal lezyonlari tespit etmedeki yiiksek duyarlligi ve nispeten giivenli ve minimal invaziv yapisi

nedeniyle geleneksel kolorektal kanser tarama ydntemlerine uygulanabilir bir alternatif sunmaktadir.

Anahtar Kelimeler: Bilgisayarli Tomografi Kolonografi, Kolonoskopi, Kolon Polip, Kolorektal Neoplazmalar

Introduction

In developed nations, colorectal cancer (CRC) stands as one
of the principal causes of cancer-related mortality [1]. The
prevalence of CRCis also on the rise in our country. On a global
scale, CRC is the third most commonly diagnosed malignancy
and the second leading cause of cancer-related deaths.

The precise etiology of CRC remains elusive. Despite the
potential for early diagnosis to markedly enhance prognosis,
CRC frequently presents without distinct clinical symptoms or
only vague, non-specific signs during its early stages, resulting
in a low rate of early detection [2]. Given the well-documented
progression of colorectal polyps to carcinoma over time, the
early identification of premalignant lesions, such as polyps,
is critical for improving patient outcomes [3]. Early detection
and subsequent removal of these polyps can significantly
reduce the likelihood of CRC development.

Colonoscopy remains the gold standard for the detection of
CRG; however, it is both financially demanding and resource-
intensive, requiring skilled endoscopists and strong patient
compliance. Furthermore, it is an invasive procedure, carrying
inherent risks such as bowel perforation and bleeding [4,5].
For a comprehensive examination, complete visualization of
the entire colon is also essential.

Computed tomography (CT) colonography, by contrast,
is a rapid, non-invasive imaging modality for colorectal
evaluation. It utilizes computed tomography to detect polyps
and malignancies. Standard protocols typically involve
bowel preparation, oral contrast administration, and colon
insufflation, but do not necessitate sedation [6].
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This study aims to assess the diagnostic accuracy of multi-
slice CT colonography in detecting colorectal lesions and
evaluating additional findings.

Material and Methods

Between December 2002 and July 2003, a total of 22 patients
with confirmed or clinically suspected colorectal pathology
underwent CT colonography at the Radiology Department
of Social Security Institution Diskapi Ankara Training Hospital.
The study was studied prospectively within the Declaration of
Helsinki Principles guidelines. This thesis study was conducted
with the permission of the Radiology Department of Social
Security Institution Diskapi Ankara Training Hospital (ethical
approval date: 18.07.2022 no: 08)

The findings were correlated with conventional colonoscopy
and histopathological results. Positive and false-negative
cases were identified to evaluate the diagnostic performance
of CT colonography in detecting colorectal pathologies.

Patients included in the study were those with positive faecal
occult blood tests, rectal bleeding, a history of adenomatous
polyps, previous surgical intervention for colorectal carcinoma,
or confirmed/suspected inflammatory bowel disease. Patients
under the age of 18 were excluded from the study.

Before the examination, patients were instructed to follow a
liquid diet for three days. On the day before the procedure, bowel
cleansing was achieved using either Fleet Phospho-Soda solution
(monobasic sodium phosphate 2.4 g + dibasic sodium phosphate
0.9 g/5 mL) or X-M solution (Sennoside A+B Ca 150 mg). All CT
colonography examinations were conducted on the same day
as conventional colonoscopy. To reduce smooth muscle spasms



and peristalsis, 2 mL of intravenous hyoscine butylbromide was
administered immediately before the procedure. Following the
placement of a 16F Foley catheter into the rectum, room air
was insufflated manually using a hand pump until adequate
colonic distension was achieved, as tolerated by the patient. Air
insufflation was halted upon the patient reporting abdominal
distension or discomfort. A scout image of the abdomen and
pelvis was then obtained with the patient in the supine position.

CT colonography examinations were performed using a multi-
slice computed tomography scanner (Marconi MX 8000). Axial
images of the abdomen, extending from the dome of the
diaphragm to the symphysis pubis, were obtained with a slice
thickness of 3.2 mm, a reconstruction interval of 1.6 mm, a
pitch of 1.75, and a 512x512 matrix. The scans were completed
within 10-15 seconds during a single breath-hold.

Following the initial scan, with the patient in the prone position,
90-100 mL of intravenous contrast material was administered at
a rate of 3.5 mL/second using an automatic injector. A delayed
scan was performed 70 seconds post-contrast administration.
The acquired images were transferred to a secondary
workstation (MX View) capable of 3D reconstruction.

Axial 2D images, multiplanarreformatted (MPR) images,and 3D
endoluminal views (virtual colonoscopy) were independently
evaluated by two radiologists. Final decisions were made by
consensus for each patient. Axial CT images were reviewed
using a window width of +1000 HU and a window level of
-500 HU. In cases of uncertainty, 2D MPR and 3D endoluminal
images were utilised for further assessment.

Conventional colonoscopy was performed by an experienced
gastroenterologist (YS) using a standard endoscope, without
prior knowledge of the CT colonography findings. The
procedure documented which segments of the colon were
adequately visualised, and any detected lesions were reported
based on their location and size.

The findings from conventional colonoscopy and CT
colonography were compared on a lesion-by-lesion basis.
Conventional colonoscopy was regarded as the gold standard.
For a lesion detected by CT colonography to be considered
a true positive, its location and size had to match the
corresponding findings from conventional colonoscopy.

Statistical Analysis

included
calculating mean values, standard deviations, medians, and
ranges (minimum and maximum). For categorical variables,

Descriptive statistics for continuous variables

frequencies and percentages were presented. The McNemar
test was employed to assess statistical significance. Data
analysis was performed using IBM SPSS for Windows (SPSS

A~

DOGAN et al
I Virtual Colonoscopy in Colonic Diseases

Inc., Chicago, IL), with a p-value of <0.05 considered indicative
of statistical significance.
Results

The ages of the patients ranged from 22 to 80 years, with a
mean age of 56.5 years. Of the 22 patients, 13 were male (59%).

CT colonography identified 10 patients (45%) as having normal
findings. Bowel wall thickening was observed in 4 patients (18%),
and polypoid lesions were detected in 8 (36%). Among the
10 patients deemed normal on CT colonography, 8 were also
assessed as normal by conventional colonoscopy (Figure 1).

Figure 1. Normal computed tomography colonography (a), virtual
endoluminal image (b) and coronal multiplanar reformatted image (c).

Histopathological analysis of lesions identified through
conventional  colonoscopy revealed the following:
inflammatory bowel disease in 6 cases (26%), tubular adenoma
in 2 cases (8.7%), tubulovillous adenoma in 1 case (4.3%), and
adenocarcinoma in 3 (%13) cases. Of the 9 polypoid lesions
examined histopathologically, 1 (11%) was associated with
inflammatory bowel disease, 2 (22%) with tubular adenoma,
1 (11%) with tubulovillous adenoma, and 3 (33%) with
adenocarcinoma (Table 1).

The overall sensitivity of CT colonography for polypoid lesions,
regardless of size, was 89%. Sensitivity was 50% for lesions smaller
than 1 cm and 100% for lesions larger than 1 cm (Table 2).

When polypoid lesions were evaluated according to their
histology, the sensitivity of CT Colonography was found to be
50% in tubular adenoma, 100% in tubulovillous adenoma, and
100% in adenocarcinoma (Table 3) (Figure 2) (Figure 3).

\d

Figure 2. 0.5 mm polyp in rectum, 2D axial section (a), virtual
endoluminal image (b) coronal multiplanar reformatted image (c)
Polyp in virtual colonoscopy (d) conventional colonoscopy (e).
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Figure 3. 3 cm polyp in sigmoid colon , 2D axial section (a), virtual
endoluminal image (b), coronal multiplanar reformatted image (c),
Polyp in virtual colonoscopy (d) and conventional colonoscopy (e).

Discussion

CRC is a significant public health issue, leading to substantial
morbidity and mortality. Common diagnostic methods for
colorectal cancer include the faecal occult blood test, flexible
sigmoidoscopy, double-contrast barium enema, and colonoscopy.

Colonoscopy is considered the gold standard for colorectal
evaluation as it provides direct visualisation of the mucosa
and serves both diagnostic and therapeutic purposes. While
numerous techniques are available forimaging the colon, each
has its limitations. A critical aspect of colorectal examination is
achieving complete visualisation of the entire colon.

CT colonography has emerged as the most effective radiological
procedure for diagnosing colorectal neoplasms and is the
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leading non-invasive modality for this purpose. Consequently,
it is recommended as the preferred radiological examination
for the clinical evaluation of colorectal neoplasms [7]. CT
colonography exposes patients to minimal radiation while
eliminating the risks associated with intubation and sedation. It
is particularly suitable for patients who are unable or unwilling
to undergo traditional colonoscopy or sedation [8].

In one of the earliest studies on CT colonography, Hara et al.
evaluated 30 endoscopically confirmed polyps. They reported a
sensitivity of 100% for polyps larger than 1 cm, 71% for polyps
measuring 0.5-0.9 cm, and 28% for polyps smaller than 0.5 cm
[9]. In a separate study involving 70 patients, the sensitivity of
CT colonography was found to be 75% for lesions larger than 1
cm, 66% for adenomatous polyps measuring 5-10 mm, and 45%
for polyps smaller than 5 mm [10]. Fletcher et al., in their study
of 180 patients, reported a patient-based sensitivity of 85% and
specificity of 93% for polyps 1 cm or larger, with a polyp-based
sensitivity of 75% [11]. In another study conducted by Hara et
al. involving 237 high-risk patients, the patient-based sensitivity
was 100%, specificity was 90%, and polyp-based sensitivity for
polyps 1 cm or larger was 89% [12]. Yee et al,, in a study with
300 patients, found a patient-based sensitivity of 100% and a
polyp-based sensitivity of 93% for polyps 1 cm or larger [13].
Additionally, Mulhall et al. conducted a meta-analysis involving
6,393 patients across 33 trials, further reinforcing the diagnostic
utility of CT colonography. The sensitivity of CT colonography
varies depending on polyp size, with higher sensitivity observed



for larger polyps. For polyps smaller than 6 mm, sensitivity was
reported at 48% (95% Cl: 25%-70%), increasing to 70% (95%
Cl: 55%-84%) for polyps measuring 6-9 mm, and 85% (95% Cl:
79%-91%) for polyps larger than 9 mm [14]. In a study by Sato
et al.,, CT colonography accurately identified 86 out of 87 central
colon tumours. By utilising CT colonography and excising one
minor lesion, they successfully detected all 87 tumours. The
authors suggest that clipping could be further explored as a
technique for diagnosing small tumours, particularly those
less than 10 mm in diameter [15]. Weinberg et al. found that
CT colonography demonstrated a sensitivity of 44.0% (95% Cl:
30.2%-57.8%) and a specificity of 93.4% (95% Cl: 89.7%-97.0%)
for polyps smaller than 6 mm. For polyps smaller than 10 mm, the
sensitivity was 76.9% (95% Cl: 54.0%-99.8%) and the specificity
was 89.0% (95% Cl: 84.8%-93.1%) [16]. In a study conducted
by Royster et al. involving 20 patients with suspected colorectal
cancer, all lesions measuring 2 cm or larger were successfully
detected, yielding a sensitivity of 100% [17]. In our study, 8 out of
9 polypoid lesions identified through conventional colonoscopy
were also detected by CT colonography. The overall sensitivity of
CT colonography for detecting polypoid lesions, irrespective of
size, was determined to be 89%.

In our study, CT colonography demonstrated a sensitivity of
100% for detecting colorectal cancers. One of its significant
advantages is the ability to evaluate both intraluminal and
extraluminal regions by combining 3D endoluminal views
(virtual colonoscopy) with 2D multiplanar MPR images. This
capability allows for precise localization of lesions in relation
to extraluminal structures. Additionally, CT colonography
provides a bidirectional endoscopic view of the colon, enabling
the detection of polyps hidden behind haustral folds, which
may be missed during conventional colonoscopy. It also
offers several other advantages, including the assessment of
bowel wall thickening, evaluation of extracolonic structures
and pathologies, and simultaneous screening for recurrence
and metastasis in patients who have undergone surgery for
colorectal cancer. Moreover, in cases of obstructive carcinoma,
CT colonography can assess the proximal colon and detect
synchronous tumors, offering a critical diagnostic advantage.
This technique is particularly valuable when structural
abnormalities, such as colonic obstruction, preclude the
complete evaluation of the colon. Identifying proximal lesions
can significantly impact surgical planning, as undiagnosed
lesions may necessitate additional surgeries or compromise
the effectiveness of radical treatment [18]. Fenlon et al., in
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a study of 34 patients with occlusive distal colon cancer
identified via endoscopy, reported additional cancers in the
proximal colon in 17 patients. In another study involving 29
patients, CT colonography successfully detected all 29 cases of
occlusive cancer, along with 24 polyps and two proximal colon
cancers. In our study, no additional cancers were identified.
Conventional colonoscopy carries a small but significant risk
of serious complications. The perforation rate during screening
colonoscopy without polypectomy is approximately 0.056%,
increasing to 0.062%-0.082% for colonoscopies overall [19-
21]. In one case within our study, massive bleeding occurred
as a complication during polypectomy. This underscores
the potential of CT colonography as a safer alternative to
conventional colonoscopy, particularly for patients at higher risk
of complications. In our cohort, complete visualization of the
colon was not achieved in 18% of patients using conventional
colonoscopy. However, CT colonography successfully provided
full colonicimaging in these cases. One of the major advantages
of CT colonography is its ability to simultaneously evaluate
extracolonic organs within the pelvis and abdomen, offering
additional diagnostic value beyond the colon itself.

The primary disadvantages of CT colonography include the
necessity for thorough bowel preparation, as residual stool and
fluid can obscure colorectal pathology. Another limitation is the
occasional insufficient distension of the rectosigmoid region,
which can hinder adequate evaluation. Inadequate distension
or collapse of colonic segments complicates the interpretation
of the images. Additionally, CT colonography may exhibit lower
sensitivity for detecting flat polyps, such as sessile serrated
adenomas, compared to conventional polypoid lesions.

Limitations of the Study

This study has several noteworthy limitations. The most
significant is the relatively small sample size, which may
reduce the applicability of the results to a broader population.
Moreover, the study did not include any cases of occlusive
tumours, limiting the evaluation of CT colonography’s
performance in such critical conditions. CT colonography
also has inherent drawbacks. One concern is the cumulative
radiation exposure associated with repeated scans, which
poses a potential long-term risk. Additionally, the detection
of incidental findings may lead to unnecessary follow-up
investigations, increasing healthcare costs and patient anxiety.
The technique’s utility is further constrained by the limited
number of specialized radiologists and imaging facilities
capable of offering the procedure.
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Another major limitation of CT colonography is its inability to
assess mucosal texture and colour changes, which are crucial
in identifying certain pathologies. Virtual colononoscopy can
be false positives due to artifacts such as pseudopolyps from
fecal residue and segmental spasms.

cT
colonography does not allow for biopsy or therapeutic

In  conclusion, unlike conventional colonoscopy,
interventions, making the former a superior choice for both
diagnostic and treatment purposes when direct mucosal
assessment is required. This study demonstrates that CT
colonography has a sensitivity of 89% for detecting colorectal
polypoid lesions, underscoring its reliability in identifying
significant pathologies. As a non-invasive and relatively safe
imaging modality, CT colonography offers several advantages
over traditional screening methods, including complete
colonic visualization and the detection of extracolonic
findings. Its high diagnostic accuracy and safety profile make
CT colonography a valuable alternative for colorectal cancer
screening, particularly in patients who are unable or unwilling
to undergo conventional colonoscopy. Furthermore, its ability
to detect polyps and early-stage cancers in a selected patient
population highlights its potential as a key tool in the early

detection and management of colorectal neoplasms.
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Abstract

Aim:In parallel with the increase in the prevalence of cancer, itis inevitable that the frequency of cancer patients presenting
to the emergency department will also increase. The aim of this study was to analyze the primary diagnoses, treatments
and outcomes of patients with solid organ malignancy admitted to the emergency internal medicine polyclinic.

Material and Methods: Patients with solid organ malignancy who were admitted to Cerrahpasa Emergency Internal
Medicine Polyclinic between 01.06.2009-31.05.2010 and whose examinations were completed and a conclusion was
reached were included in this prospective observational study.

Results: There were a total of 1316 admissions of 930 patients. Among the patients 353(26.8%) were followed up for
lung cancer, 161(12.2%) for breast cancer, and 124(11.9%) for colorectal cancer. 511(38.8%), 369(28%) and 266(20.2%)
of the admissions were due to shortness of breath, fatigue and fever, respectively. Treatment of 596(45.2%) patients
evaluated in emergency polyclinic and discharged; 348(26.4%) were referred to medical oncology polyclinic; 186(14.1%)
were hospitalized; 123(9.3%) were admitted to intensive care unit; 30(2.2%) left the emergency department voluntarily
during their treatment; 22(1.6%) were transferred to the emergency surgery polyclinic and 3(0.2%) died in the emergency
internal medicine polyclinic during their treatment.

Conclusion: Increasing emergency admissions in cancer patients with increasing life expectancy necessitates training of
healthcare personnel and re-organization of emergency units in this direction. In addition, the creation of separate units
with appropriate equipment and space for the care and treatment of these patients for both acute problems and end-
stage care may improve the service provided.
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Amag: Kanser prevalansindaki artisa paralel olarak acil servise basvuran kanser hastalarinin sikliginin da artmasi
kacinilmazdir. Bu ¢calismanin amaci acil dahiliye poliklinigine solid organ malignitesi nedeniyle basvuran hastalarin primer
tanilarini, tedavilerini ve sonuglarini analiz etmektir.

Gereg ve Yontemler: Kesinlesmis solid organ malignitesi olan ve 01.06.2009-31.05.2010 tarihleri arasinda Cerrahpasa Acil
Dahiliye Poliklinigine basvuran ve tetkikleri tamamlanip sonuca varilan hastalar prospektif gézlemsel calismaya dahil edildi.

Bulgular: Toplam 930 hastaya ait 1316 yatis vardi. Hastalarin 353'G (%26,8) akciger kanseri, 161'i (%12,2) meme kanseri ve
124'0 (%11,9) kolorektal kanser tanisi mevcuttu. Bagvurularin 511'i (%38,8) nefes darlidi, 369'u (%28) yorgunluk ve 266'si (%20,2)
ates nedeniyle yapilmisti. Acil polikliniginde degerlendirilen ve taburcu edilen 596 (%45,2) hastanin tedavisi yapilarak taburcu
edilmis, 348 (%26,4) hasta tibbi onkoloji poliklinigine yonlendirilmisti, 186 (%14,1) hasta hastaneye yatirimisti; 123 (%9,3) hasta
yogun bakima alinmisti; 30 (%2,2) hasta tedavileri devam ederken acil servisten kendi istegiyle ayrilmisti; 22 (%1,6) hasta acil
cerrahi poliklinigine transfer edilmisti ve 3 (%0,2) hasta tedavileri sirasinda acil dahiliye polikliniginde hayatini kaybetmisti.

Sonug: Yasam beklentisinin artmasiyla birlikte kanser hastalarinda acil basvurularin artmasi, saglik personelinin egitilmesini
ve acil Unitelerin bu yonde yeniden duzenlenmesini gerektirmektedir. Bircok sebeple tekrarlayan acil servis basvurusu
olan bu hastalarin hem akut sorunlari hem de son dénem bakimi icin uygun donanim ve mekana sahip ayr Unitelerin

olusturulmasi verilen hizmetin kalitesini artiracaktir.

Anahtar kelimeler: Onkolojik acil, acil servis, kanser

Introduction

While the incidence of cancer is increasing, it is gradually
being included in the scope of chronic diseases with the new
treatments developed and the life expectancy of patients is
prolonged. As this period increases, the incidence of side
effects related to the cancer itself or the treatments given
also increases. In cancer disease, which requires a coordinated
approach between patients and physicians, patients are likely
to consultthe emergency department with various complaints.
These admissions may be oncological emergencies, as well as
treatment-related complications and other chronic factors [1].
While some oncological emergencies take months to develop,
others develop within hours and may lead to death [2].

Frequent oncological emergencies have been classified into 4
categories: metabolic (tumor lysis syndrome, hypercalcemia,
irregular antidiuretic hormone release), hematological
(febrile neutropenia, hyperviscosity syndrome), structural
(superior vena cava syndrome, pericardial effusion, spinal cord
compression) and treatment-related [3]. All these conditions

arereversible with timely diagnosis and appropriate treatment.

The aim of this study was to investigate the reasons and
outcomes of emergency department admissions of patients
with a diagnosis of cancer.

Material and Methods

Patients over 18 years of age who were admitted to Cerrahpasa

Emergency Internal Medicine Polyclinic between 01.06.2009
and 31.05.2010 and who were diagnosed with solid organ
malignancy according to the biopsy results before admission
were prospectively included in the study. Approval for this
study was obtained from the ethics committee of Istanbul
University Cerrahpasa School of Medicine with the number
21451.Informed consent form was obtained from the patients.
As a result of the analyses and examinations, the diagnoses of
the patients in the emergency department and the follow-up
of the patients were evaluated. The study has been conducted
in accordance with the Declaration of Helsinki. All people
included in the study signed the informed consent form.

Patients whose primary disease diagnosis was unknown
at the time of admission, who were referred for malignancy
examination from an external center or who presented with
non-specificcomplaints and were referred to internal medicine
polyclinics forfurther examination with a preliminary diagnosis
of malignancy, patients who were evaluated in the emergency
department and left the emergency department without
a definitive diagnosis, and non-solid organ hematological
malignancies were not included in the study.

Statistical Analysis

Data were analyzed with SPSS 21.0 for Windows statistical
package program. Normally distributed numerical data were
expressed as mean £SDS, non-normally distributed numerical
data were expressed as median (minimum-maximum).
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Results

During the 12-months study period, there were 12609
admissions to Cerrahpasa Emergency Internal Medicine
polyclinic and 4068 (32.2%) of these admissions were
hospitalized for observation, examination and treatment. In
the analyses performed, 1316 admissions of 930 patients with
a diagnosis of solid organ malignancy were included in the
study. This number constituted 10.4% of all admissions and
32% of observation hospitalizations. Another 523 patients
with hematological malignancy were not included in the
study. Of the patients included in the study, 481 (51.8%) were
male and 449 (48.2%) were female (Table 1).

When the primary diagnoses of 1316 patients with solid organ
malignancy were analyzed, 353 were lung cancer (26.8%), 161
were breast cancer (12.2%), 124 were colon cancer (9.4%), 102
were gastric cancer (7.7%) and 576 were other (43.9%) (Table 2).
Some of the patients admitted to the emergency department had
more than one complaint. When the reasons of admission of the
patients who applied to the emergency department for one or
more reasons were analyzed, at least 2 or more complaints were
present in 1010 applications. When the complaints were analyzed
individually, 511 patients presented with shortness of breath
(38.8%), 369 patients with fatigue (28.0%), 266 patients with fever
(20.2%), 210 patients with abdominal pain (15.9%), 198 patients
with nausea and vomiting (15.0%) (Table 3). While 50.8% of the
patients presenting with dyspnea had a diagnosis of lung cancer,
49.2% had other cancers. Among patients presenting with cough,
43.3% had a diagnosis of lung cancer and 56.7% had other cancers.

It was found that 442 (33.5%) of the total patient admissions
were due to complaints related to primary malignancy and its
metastasis. As a result of other admissions, 182 pneumonia (6 of
which were aspiration pneumonia) (13.8%), 151 hypercalcemia
(11.4%), 96 urinary tract infection (7.2%), 91 anemia (6.9%), 90
sepsis (6.8%), 70 hyperpotassemia (5.3%), 54 febrile neutropenia
(4.1%) and 140 (11%) other diagnoses have been detected.

Of the 58 patients who were referred from the Medical
Oncology polyclinic and admitted to the emergency
department; 28 with erythrocyte suspension replacement
(48.2%), 9 with platelet suspension replacement (15.5%),
7 with electrolyte disorders (12.0%) [4 with hypercalcemia
(6.8%), 3 with hyperpotassemia (5.2%)], 4 with dyspnea (6.8%),
3 were referred for unconsciousness (5.1%), 2 for abdominal
pain (3.4%), 2 for ascites drainage (3.4%), 1 for hypoglycemia
(1.7%), 1 for headache (1.7%) and 1 for urgent CT scan (1.7%).

Of the total admissions, 596 (45.2%) were treated in the
emergency polyclinic and discharged, 348 (26.4%) were
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referred to the medical oncology polyclinic, 186 (14.1%) were
admitted to the service, 123 (9.3%) were admitted to the
intensive care unit, 3 (0.2%) died in the emergency internal
medicine polyclinic during their treatment and 60 (4.8%)

patients were admitted to other services.



Discussion

The proportion of oncology patients with urgent problems
among patients admitted to all emergency polyclinics,
especially to the emergency polyclinics of training research
and university hospitals with oncology centers where
malignancy patients are treated, is increasing day by day.

As reported in the studies conducted by Bozdemir et al.
[4] at Akdeniz University and Yaylaci et al. [5] at Dokuz
Eylul University, emergency admissions may be related
to the progression of terminal disease, easier accessibility
of emergency service compared to polyclinic service, and
admissions of patients whose hospitalization was postponed
due to bed occupancy. In these two studies, the frequency of
oncological patients in all emergency admissions was given
(174 patients (0.65%); 324 patients (1.30%), respectively).
Our study, however, only included the frequency of solid
organ malignancies among emergency internal medicine
emergency department admissions. Since the frequency of
malignancies admitted to other emergency polyclinics within
our hospital is not known, we could not comment on the total
rate of patients with malignancies admitted to the emergency
department. However, when compared on the basis of the
number of admissions, the number of patients with solid
organ malignancies in our study is much higher, although
there are emergency polyclinics with similar density.

In our study, 51.8% of the patients were male and the median
age was 58 (24-83) years. In two studies from Turkey; Yaylaci et
al. [5] had a male patient ratio of 55.7% and a median age of 58
years; Bozdemir et al. [4] had a male patient ratio of 49.7% and a
median age of 60 years, with mean age and gender distributions
similar to our study. In the study by Kerrouault et al [6], 65% of
the patients were male and the mean age was 62 years. When
evaluated together with other studies conducted in Turkey, we
think that the mean age of the patients may be different due to
the different ages of cancer diagnosis, due to effective screening
policies in different countries or because access to treatment and
supportive therapies vary between countries.
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Oncological patients have recurrent emergency admissions.
The reason for this may be explained by the fact that patients
canreach emergency departments more easily and emergency
departments provide 24-hour uninterrupted service and out-
of-hours patients apply to emergency departments because
they cannot reach their primary physician. In our study, the
median number of admissions per patient in a one-year
period was 1 (1-6). In the study by Muallaoglu et al. [7] the
median number of emergency admissions was 2. The reason
for this difference may be related to the fact that patients can
reach their primary physicians and find a solution to their
emergency problems in this way.

When the distribution according to the diagnosis at presentation
was analyzed, it was found that lung cancer ranked first, followed
by breast and colorectal cancers. Similar distribution of cancer
diagnoses was found in the study by Ferrer et al [8]. The reason
for this is that there is a harmonious distribution between the
frequency of cancer diagnosis and the cancer diagnoses of
patients presenting to the emergency department. The only
cancer type that draws attention here is prostate cancer. Although
it ranked high in terms of frequency, it was ranked eighth among
the patients admitted to the emergency department. We believe
that the frequency of application is low because the complaints
related to prostate cancer are mostly chronic and these
complaints can be solved in polyclinic conditions.

The most common symptoms are general symptoms such as
increasing breathlessness, progressive weakness, pain and
fever [9]. These symptoms usually become prominent in the
later stages of the disease and may be indicators of terminal
illness. In the studies by Ferrer A. et al. [8] and Swenson et al.
[10] the two most common complaints of patients presenting
to the emergency department were fever and shortness of
breath, respectively. In our study, shortness of breath ranked
first among the complaints, while fever ranked second. The
change in the ranking may be explained by the high rate of
lung cancer in the patients in our study. In addition, since
hematological cancers were notincluded in our study, patients
with febrile neutropenia, which occurs with a frequency of
33% per chemotherapy in this group, were excluded from the
study [11]. In the study conducted by Bozdemir et al. [4] 23%
of cancer patients admitted to Akdeniz University Faculty of
Medicine Emergency Polyclinic were gastrointestinal system
cancer, 22% were lung cancer and 18% were breast cancer.
Among the patients, 24% presented with pain, 17% with
dyspnea and 14% with nausea and vomiting. As seen in
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this study, the complaint of shortness of breath is in parallel
with the rate of patients with lung cancer. Furthermore, it is
important to remember that dyspnea is not always seen in
patients with primary lung cancer; it may also occur due to
lung or pleural metastases of other cancers.

When the reasons for referral of the patients from the Medical
Oncology polyclinic were analyzed, it has been determined
that most of the patients (37 patients) were referred for
replacement (erythrocyte suspension and thrombopheresis)
treatments. It was thought that this may be due to the fact
that the procurement of the necessary blood products for
the patients for whom replacement was decided during the
polyclinic control was delayed until after working hours.
It was concluded that referring this group of patients to
the emergency polyclinic only when urgent replacement
is required with adequate information may be effective in
reducing the patient density in the emergency department.
In other studies, emergency polyclinic referrals for this reason
were not found [4,8-10].

Barrett et al. [9] reported that 23% of patients with lung
cancer have been hospitalized. In our study, this rate was 26%
(92 patients) and was similar to other studies. Among the
patients, 48 were hospitalized in the oncology service, 42 in
the adult intensive care unit and 2 in the coronary intensive
care unit. Patients admitted to intensive care unit were
terminal malignancy patients with respiratory failure and/or
infection. Three patients died while they were being treated in
the emergency internal medicine polyclinic.

In conclusion, cancer patients are admitted to emergency
clinics with more and more complex problems due to the
increase in the number of cancer patients, prolonged survival
with new treatment protocols and receiving more line
treatment. This situation necessitates the training of healthcare
personnel and the re-organization of both emergency units
and the services and polyclinics serving these patients in this
direction. In addition, we think that the creation of separate
units with appropriate equipment and space for the care and
treatment of these patients for both acute problems and end-
stage care may improve the service provided.
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Demographic and clinical characteristics in disability assessment

of sleep disorder patients

Uyku bozuklugu hastalarinin engellilik degerlendirmesinde demografik
ve klinik 6zellikler
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Abstract

of patients with sleep disorders.

assessed across patient subgroups.

Excessive daytime sleepiness was significantly less common in this group compared to other disability subgroups.

underlining the need for comprehensive sleep evaluations in disability determinations.

daytime sleepiness

Aim: This study aimed to investigate the impact of demographic and clinical characteristics in the disability assessment

Material and Methods: A retrospective analysis was conducted on 122 patients referred for disability evaluations related
to sleep disorders. Demographic data, clinical parameters, and disability outcomes were analyzed. Key parameters such
as the Epworth Sleepiness Scale (ESS), Apnea-Hypopnea Index (AHI), and the presence of other sleep disorders were

Results: Patients applying for military service eligibility assessments had a mean age of 25.3 + 8.7 years and a median ESS
score of 7. Obstructive sleep apnea syndrome (OSAS) was present in 37.5% of cases. Fifty percent of these patients were
deemed unfit for military service. Patients applying for health reports for driver’s licenses had a mean age of 47.6 + 5.6 years
and a mean body mass index (BMI) of 35.3 + 8.6 kg/m>. Severe OSAS was diagnosed in most cases, and eligibility for driver’s
licenses was confirmed for all patients. Patients applying for disability reports had a mean age of 47.7 + 9.2 years, a mean
BMI of 34.4 + 6.8 kg/m? and a median AHI of 40. Severe OSAS was diagnosed in 79.5% of those granted disability retirement.

Conclusions: Severe OSAS plays a prominent role in functional impairment and disability assessments, particularly in
high-risk occupational settings. Other sleep disorders and sleep duration variations also influence disability outcomes,
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Oz

Amag: Bu calisma, uyku bozuklugu olan hastalarin engellilik degerlendirmelerinde demografik ve klinik 6zelliklerin
etkisini arastirmayr amaglamistir.

Gere¢ ve Yontemler: Uyku bozukluklariyla ilgili engellilik degerlendirmelerine yonlendirilen 122 hasta lizerinde
retrospektif bir analiz yapiimistir. Demografik veriler, klinik parametreler ve engellilik sonuglari analiz edilmistir. Epworth
Uykululuk Olcegi (EUO), Apne-Hipopne indeksi (AHI) ve diger uyku bozukluklarinin varligi gibi temel parametreler hasta
alt gruplar arasinda degerlendirilmistir.

Bulgular: Askerlik hizmeti uygunluk degerlendirmeleri icin bagvuran hastalarin ortalama yasi 25,3 + 8,7 yil ve ortanca EUO
puani 7 idi. Obstriktif uyku apne sendromu (OUAS) vakalarin %37,5'inde mevcuttu. Bu hastalarin %50'si askerlik hizmeti
icin uygun gorilmedi. Bu hastalarin yarisi askerlik icin uygun bulunmamistir. Siricii belgesi saglk raporu icin basvuran
hastalarin ortalamayasi 47,6 + 5,6 yil, ortalama viicut kitle indeksi (VKi) 35,3 + 8,6 kg/m” olarak saptandi. Vakalarin cogunda
siddetli OUAS teshis edilmis ve tiim hastalar icin strticl belgesi uygunluk raporu verilmistir. Engellilik raporu icin basvuran
hastalarin ortalama yasi 47,7 + 9,2 yil, ortalama VKi degeri 34,4 + 6,8 kg/m2 ve median AHi degeri 40 olarak bulundu.
Engellilik nedeniyle emeklilik hakki taninan hastalarin %79,5'inde siddetli OUAS teshis edilmistir. Asir glindiiz uykululugu
bu grupta diger engellilik alt gruplarina gore belirgin sekilde daha az yaygin bulunmustur.

Sonuglar: Siddetli OUAS, islevsel bozulma ve engellilik degerlendirmelerinde 6nemli bir rol oynamaktadir, 6zellikle yiiksek
riskli meslek gruplarinda daha belirgindir. Diger uyku bozukluklari ve uyku siiresindeki degisiklikler de engellilik sonuglarini
etkilemektedir. Bu durum, engellilik belirlemelerinde kapsamli uyku degerlendirmelerinin dnemini vurgulamaktadir.
Anahtar Kelimeler: uyku bozukluklari, obstriiktif uyku apnesi, engellilik degerlendirmesi, askerlik hizmeti, ehliyetler, asiri

glindiiz uykululugu

Introduction

Sleep disturbances involve a broad spectrum of conditions,
including insomnia and obstructive sleep apnea (OSA) to
hypersomnia and parasomnias, all of which can substantially
disrupt physical, mental, and emotional functioning [1]. These
conditions are widespread across the globe, with current estimates
indicating that as many as one in three adults will encounter sleep
disorder symptoms at some stage in their lives [2].

The functional limitations resulting from sleep disorders can
substantially diminish individuals’ performance in social,
occupational, and personal spheres [3,4]. Patients diagnosed
with OSA syndrome (OSAS) or chronic insomnia often
experience impairments in attention, memory, executive
functions, psychomotor skills, and mood regulation [5,6].
Such impairments can lead to increased risk of work-related
accidents, productivity losses, higher employee turnover,
and escalating healthcare costs [7-9]. Hence, the association
between sleep disorders and disability continues to
continues to be a significant focus of research. Patients with
sleep disorders may face challenges in employment, social
interactions, and self-care activities, necessitating formal
disability assessments [10,11]. However, the complexity
of these disorders, compounded by patient variations in
demographic characteristics and clinical factors, makes the
evaluation process particularly challenging for clinicians.

Demographic and clinical characteristics can play a key
role in understanding the disability status of patients with
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sleep disorders. Factors such as age, gender, obesity, the
type of sleep disorder, the frequency of symptoms, and
associated mental health issues can significantly influence
the severity of the disorder, its impact on daily life, and the
degree of disability [12-14]. Despite this, the integration of
such characteristics into standardized disability assessment
protocols remains inconsistent, highlighting a critical gap in
the literature. Therefore, this study aimed to investigate the
impact of demographic and clinical characteristics in the
disability assessment of patients with sleep disorders.

Material and Methods

This retrospective study was conducted on patients diagnosed
with a sleep disorder at the Neurology Clinic of Basaksehir
Cam and Sakura City Hospital between August 2020 and
April 2023. The study was approved by the Basaksehir Cam
and Sakura City Hospital Clinical Research Ethics Committee
(Date: 19.04.2023, Decision No: 154), and was carried out
in accordance with the relevant ethical guidelines and the
Helsinki Declaration (2013 Brazil revision).

During the study period, 127 patients diagnosed with a sleep
disorder were retrospectively reviewed. Inclusion criteria
consisted of patients over 18 years of age who had both a sleep
disorder diagnosis and an assigned disability score. Patients
under 18 years of age, those without a sleep disorder, and those
who did not receive a disability score were excluded from the
study. The hospital’s electronic information system and patient
files were used to gather demographic and clinical data.



Epworth Sleepiness Scale

The Epworth Sleepiness Scale (ESS) was administered face-to-
face at the time of patients’ hospital visits, and the data were
collected retrospectively. This questionnaire consists of eight
questions, each asking when and under what circumstances
the patient tends to doze off during the day. Each question
is scored from 0 to 3, where 0 indicates “no chance of dozing,’
1 indicates “slight chance of dozing,” 2 indicates “moderate
chance of dozing,” and 3 indicates “high chance of dozing”
Total scores span from 0 to 24, and a higher score correlates
with increased daytime sleepiness. An ESS score of 11 or more
was categorized as excessive daytime sleepiness, with mild
severity assigned to scores between 11 and 12, moderate
severity for 13-15, and severe for 16-24 [15].

Polysomnography evaluation

All patients' polysomnography examinations, which were
previously requested for snoring and various reasons, were
taken in rooms suitable for sleep at night and recorded
sleep data were scored manually according to standard
criteria based on the American Academy of Sleep Medicine
(AASM) Manual for the Scoring of Sleep and Associated
Events, Version 2.6, released in 2020. In the recording
montage, 3-channel electroencephalography (F4-M1, C4-
M1, 04-M1), two-channel electrooculography, one-channel
submental electromyography, right and left tibialis anterior
electromyography, body position, oro-nasal thermal sensor,
nasal pressure sensor, thoracic and abdominal respiratory
movements, electrocardiography, respiratory  sound
recording, oxygen (02) saturation and synchronous video
recording were used to record abnormal respiratory events
related to sleep. The polysomnography data of the patients
were retrospectively examined according to the patients'
polysomnography monitoring results. AHI, average oxygen
saturation (A-SPO2) and minimum oxygen saturation (M-SP0O2)
data were recorded in the scoring. Apnea events were defined
as a >290% decrease in respiratory amplitude lasting at least
10 seconds. Hypopneas were defined as a >30% decrease in
airflow compared to baseline and a >3% oxygen desaturation
from pre-event baseline orthe eventassociated with an arousal
for 10 seconds with an electroencephalography stimulus. The
average number of apnea and hypopnea episodes per hour
of sleep is measured as AHI [16]. Patients will be divided into
4 groups according to their AHI scores: those with AHI < 5
simple type snoring, mild OSAS (5 < AHI < 15), moderate OSAS
(15 < AHI < 30) and severe OSAS (AHI =30) [17].

Rapid eye movement (REM) without atonia sleep was defined
as increased tonic or phasic muscle activity during REM sleep.
Bruxism was described as repetitive masticatory muscle
activity characterized by clenching or grinding of the teeth.
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Periodic limb movement (PLM) disorder (PLMD) was defined as
stereotypical, repetitive, non-epileptiform movements of the
lower extremities, typically occurring during non-REM sleep.
Narcolepsy was defined as a rapid-onset REM sleep disorder
characterized by excessive daytime sleepiness, frequent
uncontrollable sleep attacks, and sleep fragmentation [16, 18].

Assessment of disability status

In accordance with the disability assessment procedures
regulation issued in 2013, Disability scoring was calculated
using the Baltazar formula. Under these guidelines, the
insomnia group receives a maximum of 10 disability points.
For those with sleep-disordered breathing, disability points
are determined by the apnea-hypopnea index: 5 points
for mild cases, 10 points for moderate cases, and 35 points
for severe cases. A maximum of 35 disability points is given
to the hypersomnia group, which includes narcolepsy and
idiopathic hypersomnia. Circadian rhythm disorders, sleep
movement disorders (including bruxism), and parasomnias
are assigned a maximum of 10 disability points. For cases of
REM sleep behavior disorder parasomnia, 35 disability points
are allocated. If the total disability score is less than 40%, it is
considered “no disability.” Scores ranging from 40% to 60% are
categorized as “workforce loss” whereas scores over 60% are
classified as “disability (retirement)”[19].

Statistical analysis

All analyses were conducted using IBM SPSS Statistics for
Windows 20.0 (IBM Corp. Armonk, NY, USA) software. The
normal distribution of numerical variables was assessed
using the Kolmogorov-Smirnov test. Data exhibiting a normal
distribution were presented as mean + standard deviation, and
comparisons between groups were made using the Student's
T-test. Non-normally distributed data were displayed as median
(interquartile range (IQR): 25-75 percentiles) and comparisons
between groups were conducted using the Mann-Whitney U
test. Value of P < 0.05 were considered statistically significant.
Results

Study population

This study involved 122 patients with sleep disorders, including
99 evaluated for disability reports, 8 for military service
eligibility reports, and 15 for health reports for driver’s licenses.
The mean age of patients was 46.2 + 10.4 years (range: 19-72).
The majority were male (91%) and obese (73.0%). Among
all patients, the median ESS score was 11 (range: 0-24), and
excessive daytime sleepiness was observed in 45.9% of cases.
The median AHI score was 38.5 (range: 0-141), with OSAS
diagnosed in 94.3% of the patients.

Patients applying for eligibility for military service

The mean age of patients applying for military service eligibility
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assessments was 25.3 + 8.7 years, with a mean body mass index
(BMI) of 26.1 + 3.1 kg/m? Their median ESS score was 7 (IQR:
4.5-11.0), and excessive daytime sleepiness was observed in
12.5%. Sleep disorders were distributed as follows: 37.5% with
OSAS, 50% with parasomnias, and 12.5% with REM without
atonia. Half of the patients received a report indicating that they
were unsuitable for military service (Table 1). These patients had
parasomnias, with only one patient diagnosed with OSAS.

Patients applying for health reports for driver’s licenses

The mean age of patients applying for health reports for
driver’s licenses assessments was 47.6 + 5.6 years, with a
mean BMI of 35.3 + 8.6 kg/m”. Their median ESS score was 2
(IQR: 0-4), and excessive daytime sleepiness was observed in
13.3%. All patients were diagnosed with OSAS, most of whom
had severe OSAS. PLMD was observed in 20% of cases, while
6.7% had bruxism. Reports confirming eligibility for a driver’s
license were issued for all patients (Table 2).

Patients applying for disability reports

The mean age of patients applying for disability reports
assessments was 47.7 + 9.2 years, with a mean BMI of 34.4 + 6.8
kg/mz.Their median ESS score was 12 (IQR: 7 - 17), and excessive
daytime sleepiness was observed in 53.5%. In these patients, the
median AHI score was 40 (IQR: 27-77), with OSAS diagnosed in
98.0% of the patients. Other sleep disorders were distributed
as follows: 17.2% with PLMD, 5.1% with REM without atonia,
4% with central sleep apnea syndromes, 4% with bruxism, 3%
with hypoxemic syndromes, 1% with parasomnias, 1% with
hypersomnias, and 1% with narcolepsy. The median sleep-related
disability score was 30 (IQR: 25 - 35), with a total disability score of
57 (IQR: 47 - 76). Of the patients, 13.1% were determined not to
have a disability, 42.4% were assessed as having workforce loss,
and 44.4% were granted disability (retirement) reports (Table 3).

Based on disability status, the mean age was significantly
higher in the disability (retirement) group compared to the
no disability and workforce loss groups ((No disability: 42.6
+ 9.0 years vs. Workforce loss: 44.8 + 6.1 years vs. Disability:
51.9 + 10.1 years, p < 0.001). The disability (retirement) group
demonstrated both lower ESS scores (No disability: 16 vs.
Workforce loss: 13 vs. Disability: 11, p < 0.001) and a lower rate
of excessive daytime sleepiness compared to the other groups
(No disability: 84.6% vs. Workforce loss: 61% vs. Disability:
36.4%, p = 0.011). The median AHI levels were lowest in
the no disability group and highest in the disability group.
The median PLM index did not differ significantly between
the disability groups. In the workforce loss and disability
(retirement) groups, 100% of patients were diagnosed with
OSAS, while OSAS was identified in 84.6% of the no disability
group. Severe OSAS was significantly more prevalent in the

42

disability (retirement) group than in the no disability and
workforce loss groups (No disability: 30.8% vs. Workforce loss:
69.0% vs. Disability: 79.5%, p = 0.003). Although PLMD was
observed more frequently in the disability (retirement) group,
the difference was not statistically significant (No disability:
22.7% vs.Workforce loss: 11.9% vs. Disability: 15.9%, p =0.429).
There were no statistically significant differences in the rate of
other sleep disorders between the groups (Table 4).
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Discussion

This study provides a comprehensive evaluation of the
demographic and clinical characteristics of patients diagnosed
with sleep disorders who were assessed for various purposes
such as military service eligibility, driver’s license, and
disability reports. The results indicate that OSAS is the most
commonly diagnosed sleep disorder in this population, with
a significant proportion of patients presenting with obesity

a4

and symptoms of excessive daytime sleepiness. Furthermore,
the variability in clinical presentations and outcomes across
different evaluation groups highlights the diverse impacts of
sleep disorders on health and occupational abilities.

Evaluation of Findings Regarding Military Service Eligibility

Amongthe study groups, patients evaluated for military service

were the youngest, showing a relatively lower frequency of

OSAS and a higher prevalence of parasomnias. These findings




are consistent with the existing literature, which indicates
that the prevalence of OSAS increases with age and BMI
[20]. Additionally, 50% of these patients were deemed unfit
for military service, which may predominantly be attributed
to parasomnias and the severity of OSAS. The presence
of parasomnias and sleep behavior disorders, especially
among young adults, could be significant factors influencing
suitability for military service. In the United States, sleep
disorders that disqualify individuals from military recruitment
are addressed in the "DoD Instruction 6130.03 Manual," which
provides guidelines for Medical Standards for Appointment,
Enlistment, or Induction [21]. Based on these guidelines,
chronic insomnia, the use of medications or substances to
promote sleep 15 or more times within the last 12 months,
sleep-related breathing disorders (including sleep apnea) not
definitively treated through surgery, a history of narcolepsy,
cataplexy, or other hypersomnia disorders, and circadian
rhythm disorders requiring treatment or special arrangements,
parasomnias, and sleep-related movement disorders are
major disqualifying conditions for military recruitment [21].
The current study found that four patients diagnosed with
parasomnias were considered unsuitable for military service,
with only one of them also being diagnosed with OSAS. Poor
nighttime sleep quality, especially when it results in excessive
daytime fatigue and impaired concentration, can adversely
impact the capacity to fulfill military duties [22]. Most of the
current literature examines sleep disorders in either active-
duty military personnel or veteran/retired military populations,
with reported prevalence rates around 30% to 94% [23-271].
These findings imply that people with sleep disorders before
enlisting may develop more severe sleep-related problems
after their military duty. Therefore, individuals suspected of
having sleep disorders during military examinations should
undergo a comprehensive evaluation, with early diagnosis
and treatment approaches considered.

Evaluation of Findings Regarding Driver’s License Eligibility

The patients assessed for driver's license eligibility in our
study had a higher average age and stood out due to all being
diagnosed with OSAS, most of whom were categorized as
having severe OSAS. The notable obesity burden and elevated
BMI levels in this group could serve as key contributors to
the pathophysiological mechanisms of OSAS [28]. Previous
studies have emphasized the need for meticulous screening
of individuals applying for a driver’s license for sleep
disorders, noting that untreated OSAS increases the risk of
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traffic accidents [29]. Our findings revealed that all patients
seeking a driver’s license were granted “eligibility”; however,
the detection of severe OSAS in the majority underscores the
significance of ensuring treatment compliance and regular
follow-up in these individuals. Uncontrolled OSAS can result
in excessive daytime sleepiness and attention deficits, posing
significant risks to traffic safety [30, 31]. The European Sleep
Research Society and comparable organizations do not restrict
patients undergoing consistent continuous positive airway
pressure therapy from obtaining a driver’s license, provided
that treatment continuity is closely supervised [32]. The
existing literature reports that approximately half of patients
with OSAS experience daytime sleepiness [33]. This indicates
that these patients tend to downplay their daytime functional
deficits, potentially increasing the risk of traffic accidents
[34]. Interestingly, all patients in this group were considered
eligible to drive. To enhance road safety for this population,
the development of objective sleep evaluations and more
stringent regulations could be essential.

Evaluation of Findings Regarding Disability Eligibility
Those applying for disability reports had the highest mean
age and obesity prevalence among all groups in this study.
Additionally, the much higher incidence of OSAS in this group
is a key indicator of how severely OSAS can affect overall
health and productivity. Studies suggest that severe OSAS
is commonly accompanied by comorbidities, particularly
cardiovascular diseases, metabolic syndrome, and diabetes,
which can significantly elevate disability severity [35, 36].
According to the findings of our study, the retirement (disability)
group demonstrated a higher mean age, lower ESS scores, and
areduced incidence of excessive daytime sleepiness compared
to other groups. The discrepancy between low ESS scores and
the high OSAS prevalence in the disability group indicates
that older patients might be less inclined to report daytime
sleepiness or could present with alternative clinical symptoms.

In patients with severe OSAS, therisk of performanceimpairment
and susceptibility to accidents rises in occupations requiring
sustained focus and vigilance [37]. Therefore, it is crucial to
systematically evaluate the work capacity of patients with
OSAS and implement protective or preventive measures when
necessary. On the other hand, PLMD during sleep and OSAS
frequently occur together as overlapping sleep disorders [38].
However, other sleep disorders, such as PLMD and REM sleep
without atonia, did not show significant differences among
the disability groups. Non-OSA sleep disorders also make a
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significant contribution to disability evaluations in a subset of
patients. A study conducted in China found that sleep durations
of less than 7 hours and more than 7 hours were associated with
a higher risk of functional disability in adults aged 65 and older
[13]. The results demonstrate a U-shaped correlation between
sleep duration and functional impairment.

Research from the United States reported that the relative
risks of short and long sleep durations for participants with
work disabilities were 1.4 and 1.5 times greater than those
with moderate sleep durations [39]. A study involving Finnish
twins found that sleep quality and changes in sleep quality
served as early indicators of disability pensions due to lower
back conditions, independent of other influencing factors [10].
These findings underscore the critical role of comprehensive
sleep assessments in disability evaluations, highlighting the
multifaceted impact of both sleep duration and quality on
functional impairment and workforce participation.

In conclusion, this study highlights the significant role of
sleep disorders, particularly severe OSAS, in contributing to
functional impairment and disability. The findings emphasize
the necessity of systematic evaluations to assess work capacity
and implement appropriate interventions, especially for
individuals in high-risk occupations. While OSAS remains
the most prevalent and impactful disorder, the role of other
conditions, such as PLMD and REM sleep without atonia, should
not be overlooked in disability assessments. Furthermore,
evidence linking both short and long sleep durations to
increased functional disability underscores the importance of
promoting optimal sleep patterns for maintaining overall health
and workforce participation. Future research should focus on
tailored interventions and long-term outcomes to mitigate the
societal and individual burdens of sleep-related disabilities.
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0z
Amag: Hemsirelik Fakiltesi egitim sirecinin 6grencilerin mikrobeslenme ve periodontal durumlar Uzerine etkisini
arastirmaktir.

Gereg ve Yontemler: Hemsirelik Fakultesi Egitim slirecinde olan 109 6grenci ¢alismaya dahil edilmistir. Calismaya dahil
edilen 6grencilere demografik veriler, sosyo-ekonomik veriler, agiz dis saghgi veriler ve Wilhom indeksini (Wi) iceren
anket uygulamasi yapilmistir. Wi puani 65-75 arasi “Ne yediginin ve nasil besleneceginin farkinda’, 40-64 puan “bu konuda
dikkatli”ve 40'tan az puan” beslenmesi kétii” olarak siniflandiriimistir. 2017 Periodontal hastalik ve durumlar siniflamasina
gore periodontal muayeneleri yapilip teshis konulmustur. Kan parametreleri (Hemoglobin, HemoglobinA1c, D vitamini,
B12 vitamini, Demir ve ferritin seviyeleri) ile tim veriler istatistiksel olarak analiz edilmistir.

Bulgular: 3. Ve 4. Sinifta dis agrisi ve diseti kanamasi oldugunu belirten 6grenci sayisi 1. siniftan daha fazladir. (p<0,05).
Anketteki agiz ve dis sagligi aliskanliklari benzer oldugu belirtilmis olmasina ragmen, klinikte evre 1 periodontitis gorilen
dgrenci sayinin da 4. Sinifta daha fazla oldugu saptanmistir. Sinif diizeyine gére Wi'de farkllik yokken viicut kitle indeksinde
ve vitamin B12 de istatistiksel olarak anlamli bir farklilik vardir. (p<0,05) Wi ile Periodontal durum iliskili bulunmustur.

Sonuclar: Hemsirelik fakiltesi egitim diizeyi mikrobeslenme ve periodontal saglik/hastalik izerine etkili olabilir. Agiz ve
dis sagligi ve saglkli beslenme konusunda egitim programlari genisletilmeli 6grencilerin farkindaligi arttirilmahdir.

Anahtar Kelimeler: Agiz ve Dis sagligi, Beslenme, Hemsirelik Egitimi, Periodontal hastalk

Sorumlu Yazar*: Selcen Ozcan Bulut, Nigde Omer Halisdemir Universitesi, Dis Hekimligi Fakiiltesi, Periodontoloji Anabilim Dali, Nigde, Tiirkiye.
E-mail: selcen_ozcan@hotmail.com

Orcid: 0000-0003-4984-9817

Doi: 10.18663/tjcl.1611979

Gelis Tarihi: 02.01.2025 Kabul Tarihi: 20.01.2025

48



A~
>

BULUT&ERCEL
I Hemsirelik egitiminin beslenme ve periodontal sagliga etkisi

Abstract

Aim: To investigate the effect of the Faculty of Nursing education process on the micronutrition and periodontal status of
the students.

Material and Methods: 109 students who are in the Faculty of Nursing education process were included in the study. A
questionnaire including demographic data, socioeconomic data, oral and dental health data and Wilhom index (WI) was
applied to the students included in the study. A Wi score between 65-75 was classified as "aware of what you eat and how
to eat", 40-64 points as "careful in this regard" and less than 40 points as "poor nutrition". Periodontal examinations were
performed and diagnoses were made according to the 2017 Periodontal diseases and conditions classification. Blood
tests were obtained from the hospital archives and Hemoglobin, HemoglobinA1c, Vitamin D, Vitamin B12, Iron and ferritin
levels were obtained and all data were analyzed statistically.

Results: The number of students reporting toothache and gum bleeding in the 3rd and 4th grades is higher than in the 1st
grade. (p<0.05). Although the oral and dental health habits in the survey were stated to be similar, it was determined that the
number of students with stage 1 periodontitis in the examination was higher in the 4th grade. While there was no difference
in Wl according to the grade level, there was a statistically significant difference in body mass index and vitamin B12. (p<0.05)

Conclusions: The level of education in the nursing faculty may have an effect on micronutrition and periodontal health/

Giris

Beslenme, ihtiyac duyulan enerjinin besinlerden alinmasi olarak
tanimlanmaktadir [1]. Bireyin beslenme aliskanliklari viicudun
genel saghgi lzerinde 6nemli bir etkendir. Agiz saghgdi ile
beslenme karsilikli etkilesimicindedir[2, 3]. Beslenme yetersizligi
agiz ici bir durumla iliskili olabilecegi gibi (6rnegin agriyan veya
eksik dis varligi), beslenme yetersizligine bagli agizici hastaliklar
(aftlar, periodontal hastaliklar gibi) gorilebilmektedir [2, 3].

Periodontal destek dokularda disetinin kronik iltihabiyla
karakterize, alveol kemik ve atagman kaybi goérilmeden
renk degisimi, 6dem, sondlamada kanama ve disetinde form
bozuklugu gibiklinik bulgular veren diseti hastaligina gingivitis
denilmektedir [4]. Gingivitis, diseti kenarinda mikrobiyal dental
plak birikimiyle meydana gelir ve geri donisumlidur [4-6].
Periodontitis ise spesifik mikroorganizmalarin sebep oldugu,
periodontal ligament ve alveol kemiginin kaybinin oldugu,
klinik olarak periodontal cep ve diseti ¢ekilmesi olusumu ile
karakterizedir ve periodontal dokularinin enflamatuvar bir
hastaligidir [4-6]. Periodontal hastaliklar genel olarak yavas
ilerleyen bir hastalik olarak kabul edilmektedir. Dental plaktaki
mikroorganizmalara karsi konak cevabini degistiren diabet,
sigara kullanimi, stress ve genetik ya da beslenme aliskanliklari-
vitamin eksikligi gibi sistemik ve cevresel faktorlerin varliginda
hastaligin prognozu daha siddetli de olabilmektedir [2, 4, 7, 8].

disease. Students' awareness should be increased with education programs.

Keywords: Nutrition, Nursing Education, Oral and Dental Health, Periodontal Disease

Beslenmedeki sorunlar viicutta baglica vitamin- mineral ve
protein eksikligine, glikoz direncine, diabete, obeziteye, biylime
gelisme problemlerine, zeka geriligine dental ve periodontal
hastaliklara hatta kansere bile sebep olabilmektedir [1, 2,9, 10].

Vitaminler viicutta antioksidan olarak gorev alip antioksidan-
oksidan dengesinden sorumludurlar ayrica bircok metabolik
olayin saghkli gerceklesmesi icin de yeterli seviyede viicutta
bulunmasi gerekmektedir [11-14]. Protein, glikoz ve yagin
viicuda dengeli sekilde alinmasi gerekir. Enerji kaynagdi olarak
kullanilmasinin yaninda dokularin hiicrelerin yapi tasi olarak
olugmasinda ve buyimesi-gelismesinde gereklidirler [11, 12,
14].Fazlaaliminda obezite, diabet, kardiovaskuler problemlere,
inflamatuar hastaliklara (periodontal hastalik gibi) vs sebep
olabilmektedirler. Eksikliginde ise bliyime gelismede gerilik
s6z konusu olabilmektedir [11-14].

Beslenme aliskanliklari bireyin yasadigi cevreden, yasadigi
tlkenin kiltirinden etkilenmektedir [15]. Ornegin aile ile
beraber yasamanin bir rutin sagladigi ve kot beslenmeden
korudugu gorilmektedir [16]. Bununla birlikte bireyin
saglikla ilgili bilgi sahibi olmasi ve saglikla egitim gérmesi de
davranislari sekillendirebilir [10, 17]. Litvanyada yapilan bir
calismada aktif olarak agiz dis sagligi egitimi almis dis hekimligi
ogrencilerinin tip 6grencilerinden bu alandaki farkindaliginin
yiksek oldugu gérilmistir [17]. Ogrencilerin katihmiyla
yapilan literatiirdeki baska calismada dis hekimligi fakdltesi
egitim seviyesi ve dis fircalama sikhgr arasinda anlaml bir iliski

oldugu saptanmistir [10].
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Literatlire bakildiginda  Ulkemizdeki ¢ogu

ogrencilerin beslenme aliskanligini anketle 6lgmektedir ve

calismalarin

yine baz calismalarda agdiz ici durum da sadece anketler ile
ortaya konmustur [10, 18-20]. Bu durumdaki ¢alismalar verilerin
sadece o6grencilerin kendi verdikleri bilgiye bagli olmasini
limitasyon olarak gostermislerdir [10]. Egitim, Ogrencilerin
disiince yapilarini tutum ve davraniglarini degistirebilen aktif
bir surrectir. Calismamizda arastirma grubu olarak, agiz saghg
ve beslenme dersi alan ve agiz dis sagliginin korunmasinda ve
tedavisinde aktif rol alacak meslek grubunu yetistiren bir fakiilte
olan hemsirelik fakiltesinin 6grencileri secilmistir [21]. Mevcut
calismamizda Hemsirelik Fakiltesi egitim slrecinin 6grencilerin
mikrobeslenme ve periodontal durumlar Uzerine etkisini,
beslenme ve oral hijyen aliskanliklari anketleri, kan parametreleri
ve periodontal durumlari incelenerek arastirmak amaclanmistir.

Gereg ve Yontemler
Calisma Dizayin ve Dahil Edilme, Dislanma Kriterleri

Calismamiza Nigde Omer Halisdemir Universitesi Hemsirelik
Fakdltesi egitim surecinde olan ve calismaya katilmaya gondilla
olan son 3 ay icinde asagidaki kan parametrelerine bakilmis olan
109 6grenci dahil edilmistir. Calismaya dahil edilen 6grencilere
Nigde Omer Halisdemir Universitesi Hemsirelik Fakiiltesinde
anket uygulamasi yapilmistir. Ogrencilerin klinik muayeneleri
Nigde Omer Halisdemir Universitesi Dis Hekimligi Fakdiltesi
Periodontoloji kliniginde gerceklestirilmistir. Asagida belirtilen
kan parametrelerine Nigde Omer Halisdemir Universitesi

Egitim ve Arastirma Hastanesi arsivinden ulasiimustir.
Dahil edilmeme kriteri

-Ankete katilmayan

-Belirtilen kan parametreleri eksik olan
-Periodontal muayene verisi olmayan

-Calismaya katilmak istemeyen o6grenciler  calisma disi

birakilmistir.

Anket uygulamasi

-Demografik Veriler

Kacina sinif oldugu (egitim diizeyi), Yas, cinsiyet, kilo, boy,

sosyokiltirel ve sosyoekonomik durum ile ilgili sorular
icermektedir.

-Beslenme Aliskanhiklari verileri- Wilhom indeksi(Wi)
anketinden yararlanilmistir.

Hangi besinleri ne sikhkta tikettiklerine dair sorular
icermektedir. Wilhom indeks anketinde sorulara verilen

cevaplar puanlanir ve toplam puan degerlendirilirWi puani

50

65-75 arasi olanlar “Ne yediginin ve nasil besleneceginin
farkinda’, 40-64 puan arasi “bu konuda dikkatli” ve 40'tan az
puan“ beslenmesi koti” olarak siniflandirilmaktadir [10].

-Agiz Hijyen Aliskanlilari

Glnlik agiz bakiminda ne yaptiklari-yapmadiklarina (dis
fircalama, dis ipi, gargara vs) dair sorular bulunmaktadir [10].

Klinik ve Radyolojik Parametreler ( Periodontal Muayene)

Calismaya géniillii olan égrencilerin Nigde Omer Halisdemir
Universitesi Dis Hekimligi Fakiiltesi Periodontoloji kliniginde
tek uzman doktor tarafindan (S.0zcan Bulut) periodontal
muayeneleri gerceklestirilmistir. Klinik ve radyolojik muayeneleri
yapilan ogrencilerin periodontal teshisi 2017 periodontal
hastalik siniflamasina gore yapilmistir. Klinik olarak periodontal
cep derinlikleri, sondlamada kanama, gingival indeks ve plak
indeksi interdental

degerlendirilmistir.  Ortopantografide

kemik kayip dereceleri belirlemis olup interdental kemik
kayip ylzdelerine gore periodontitis evreleri belirlenmistir.

Ogrencilerin periodontal durumu asagidaki gibi skorlanmistir.
Skor 0 : Periodontal Saghk

Skor 1 : Gingivitis

Skor 2 : %0-15 interdental kemik kaybi durumunda, Evre 1
Periodontitis- hafif periodontitis

Skor 3: %15-33 interdental kemik kaybi durumunda, Evre 2
Periodontitis- orta periodontitis

Skor 4: %33'den fazla interdental kemik kaybi ve dis kaybi
durumunda, Evre 3 Periodontitis- siddetli periodontitis

Skor 5: %33'den fazla interdental kemik kaybi ve dentisyon
kaybi durumunda, Evre 4 Periodontitis- ilerlemis periodontitis

Kan Parametreleri

Son 3 ay icinde herhangi bir sebeple Egitim ve Arastirma
hastanesinde kan tahlili bulunan ve Vitamin D, Vitamin B12,
Demir, ferritin, Hemoglobin Alc, Hemoglobin parametreleri
olan 6grenciler calismaya dahil edilmistir.

Kan érneklerindeki Serum Demir, Serum Ferritin ve 25-hidroksi-
vitamin D degerleri hastanenin biyokimya laboratuvarinda bir
analiz cihazi kullanilarak analiz edilmektedir.(Roche Cobas E
601 (Roche Diagnostics))

istatistiksel Analiz

Veri analizi IBM SPSS Statistics Version 26 paket programi
ile gerceklestirilmistir. Verilerin normal dagilima uygunlugu
Kolmogorov Smirnov normallik testti ile test edilmistir. Sinif
diizeyine gore cinsiyet, gelir, anne-baba egitim vs. sosyo-
demografik ve dis saghgu ile ilgili 6zelliklerin karsilastirlmasinda



Ki Kare testi kullanilmistir. Yas, VKI, Wilhom beslenme puani,
vitamin D, vitamin B12, Demir, Ferritin gibi 6l¢ciim ortalamalarinin
sinif diizeyi ve klinik teshis gruplar arasindaki karsilastirmalar
icin tek yonli varyans analizi (ANOVA) veya Kruskal Wallis testi
kullanilmistir. Yas, VKI, Wilhom beslenme puani, D, Demir gibi
Olctimler arasindaki iliskinin tespiti icin Spearman korelasyon
testi kullanilmistir. Elde edilen tiim sonuglar p<0.05 durumunda

istatistiksel olarak anlamli kabul edilmistir.
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Bulgular

Calismaya 109 6grenci dahil edilmistir. Sinif diizeyi ile cinsiyet
arasinda, sinif dizeyi ve anne egitim seviyesi arasinda
istatistiksel olarak anlamli bir iliski bulunmustur (p=0,046).
Diger verilerde istatistiksel anlamh bir fark yoktur. (Tablo
1. Farkh Egitim duzeyinde demografik verilerin ve sosyo-
ekonomik verilerin karsilastiriimasi)

Sinifdlizeyiiledisagrisioraniarasindaistatistiksel olarakanlamli bir
iliski vardir (p=0,001). Dis agrisi olmayan 3. ve 4. Sinif 6grencilerin
orani, 1 ve 2. Siniftaki 6grencilerin oranindan anlamli derecede
distktir (p<0,05). Dis agrisi olan 3. ve 4. Sinif 6grencilerin orani
ise 1 ve 2. Siniftaki 6grencilerin oranindan anlamli derecede
yuksektir (p<0,05).(Tablo 2. Farkli egitim diizeyinde agiz saghd
anketi ve periodontal teshis verilerinin karsilastiriimasi)

Sinif diizeyi ile dis eti kanamasi orani arasinda istatistiksel
olarak anlamli bir iligki vardir (p=0,001). Dis eti kanamasi
olmayan 3. ve 4. Sinif 6grencilerin orani, 1 ve 2. Siniftaki
ogrencilerin oranindan anlamli derecede dustktir (p<0,05).
Dis eti kanamasi olan 3. ve 4. Sinif 6grencilerin orani ise 1 ve
2. Siniftaki 6grencilerin oranindan anlamli derecede yiiksektir

(p<0,05). Sinif diizeyi ile dis hekimi ziyaret sikhgi arasinda

istatistiksel olarak anlamh bir iliski vardir (p=0,018). Dis
hekimi ziyaret siklig1 “2” olan 4. Sinif 6grenci oraninin 1, 2 ve 3.
Sinif 6grencilerin oranindan anlaml derecede yiksek oldugu

gorulmistir (p<0,05). (Tablo 2)

Sinif diizeyi ile klinik teshis arasinda istatistiksel olarak anlamli
bir iliski vardir (p=0,012). Klinik teshisi periodontal saglik ( skor 0)
olan 2. Sinif 6grenci oraninin 1. Sinif 6grenci oranindan anlamli
derecede yiiksek oldugu gorilmistir (p<0,05). Klinik teshisi
gingivitis (skor 1) olan 2. Ve 4. Sinif 6grenci oraninin ise 1. Sinif
ogrenci oranindan anlamli derecede diisiik oldugu gorilmastur
(p<0,05). Klinik teshisi evre 1 periodontitis (teshis skor 2) olan 4.
Sinif 6grenci oraninin ise 1 ve 3. Sinif 6grenci oranindan anlamli
derecede ytiksek oldugu gorilmistir (p<0,05). (Tablo 2)
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Sinif diizeyine gére VKi ortalamalar arasinda istatistiksel
olarak anlamli bir farkliik olup (p=0,019), bu farklilik 4.
Sinif 6grencilerinin VKi  ortalamalarinin 2. Sinif  6grenci

ortalamasindan anlaml  derecede yiiksek olmasindan
kaynaklanmaktadir (p<0,05).

Sinif dlizeyine gore vitamin B12 ortalamalari arasinda
istatistiksel olarak anlamli bir farkhlik olup (p=0,025), bu farkllik
3 ve 4. Sinif 6grencilerinin vitamin B12 ortalamalarinin 2. Sinif
ogrenci ortalamasindan anlamli derecede yiiksek olmasindan
kaynaklanmaktadir (p<0,05). (Tablo 3. Farkli egitim diizeyinde
yas, VKI, Wi ve kan parametrelerinin karsilastiriimasi)

Wilhom beslenme puani ile yas ve D vitamini arasinda zayif
diizeyde, pozitif yonli ve istatistiksel olarak anlamli bir
korelasyon vardir (p=0,047 ve p=0,016). Yas ile VKI, B12, HbA1c
arasinda zayif diizeyde, pozitif yonli ve istatistiksel olarak
anlamli bir korelasyon mevcutken (p=0,011, p=0,007, p=0,012)
yas ile D vitamini arasinda zayif diizeyde, negatif yonla
istatistiksel olarak anlamli bir korelasyon vardir (p=0,001).VKI
ile hemoglobin, B12 arasinda zayif, VKI ile HbA1c arasinda
yuksek diizeyde, pozitif yonlu istatistiksel olarak anlamli bir
korelasyon bulunmustur (p<0,001, p<0,001, p<0,001). (Tablo
4. Wi, VKi, yas ve kan parametrelerinde korelasyon)

Klinik teshise goreyas, VKI, Ferritin, vitamin B12 ve HbA1c dl¢lim
ortalamalari bakimindan istatistiksel olarak anlamli bir farklilhk

bulunmamistir (p>0,05). Klinik teshise gére Wilhom beslenme

puan ortalamalari arasinda istatistiksel olarak anlamli bir farklhihk
oldugu gorilmistir (p<0,001). Bu farklilik klinik teshisi skor 1
ve 2 olanlarin beslenme puanlarinin klinik teshisi skor 0 olanlara
gore anlamli derecede diisiik olmasindan ve klinik teghisi skor
2 olanlarin beslenme puanlarinin klinik teshisi skor 1 olanlara
gore anlamli derecede diisiik kaynaklanmaktadir (p<0,05)Klinik
teshise gore hemoglobin ortalamalar arasinda istatistiksel
olarak anlami bir farkhlk olup (p=0,029), bu farklilik klinik teshisi
skor 1 ve 2 olanlarin hemoglobin diizeylerinin klinik teghisi
skor 0 olanlara gore anlamli derecede yiiksek olmasindan
kaynaklanmaktadir (p<0,05).Klinik teshise gore D vitamini
ortalamalari arasinda istatistiksel olarak anlami bir farklihk
vardir (p<0,001). Bu farklilik klinik teshisi skor 1 ve 2 olanlarin
D vitamini diizeylerinin klinik teshisi O olanlara gore anlamh
derecede yiiksek olmasindan ve klinik teshisi skor 2 olanlarin D
vitamini diizeylerinin klinik teshisi skor 1 olanlara gre anlamli
derecede dusiik olmasindan kaynaklanmaktadir (p<0,05).Klinik
teshise gore Demir ortalamalari arasinda istatistiksel olarak
anlami bir farkhlik vardir (p<0,001). Bu farkhlik klinik teshisi skor
1 ve 2 olanlarin Demir diizeylerinin klinik teshisi skor 0 olanlara
gore anlaml derecede yiiksek olmasindan ve klinik teshisi skor
2 olanlarin Demir diizeylerinin klinik teghisi skor 1 olanlara
gore anlamli derecede disiik olmasindan kaynaklanmaktadir
(p<0,05). (Tablo 5. Periodontal Hastalik teshisinde gére Wi, yas,
VKi ve kan parametreleri karsilastirimasi)
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Tartisma

Protein-enerjiyetersizbeslenmesivemikrobesineksikliklerinden
olusan yetersiz beslenme, gelismekte olan llkelerde nemli bir
saglk sorunu olmaya devam etmektedir [22]. Gelisen endUstri
ile islenmis gidanin artmasi dogal gidalarin sebze ve meyve
tUketiminin yerini almasi, karbonhidrat tlketiminde artis
son yillarda diinya da obezite hastaliginin armasina sebep
olmustur [14, 22]. Glikoz viicutta gerekenden fazla alindiginda
depolanmasi- birikmesi inflamasyonu tetiklemektedir [23].
Fazla glikoza bagli notrofil fonksiyon bozukluklari, kollajen
bozukluklar gibi dejenerasyonlar meydana gelmekte bu da
obezitenin disinda diabet, romatoid artrit, periodontitis —
periodontal gibi bircok inflamatuar hastalik olusabilmektedir
[8, 9, 23, 24]. Tum bunlarin 1s1ginda beslenme bozukluklarinin
periodontal hastaliklar igin risk olusturdugu gorilmektedir [9].
Mevcut calismamizda hemsirelik fakiltesinde egitim goren
ogrencilerde beslenme ve agiz sagligi anketi uygulamasi, klinik
periodontal muayene ve kan taramasi yapilmistir. Farkli egitim
derecesinde Wi acisindan anlamli fark gériilmemisken, egitim
seviyesine gore beslenme ile iliskili olan VKi de ve vitamin
B12 seviyelerinde fark oldugu saptanmistir. Egitim seviyesi
ve agiz saghgi ahskanlklan anketi arasinda anlamh bir fark
yokken, egitim seviyesine gore klinik teshislerde fark oldugu
gorlilmustir. Bu bulgular daha onceki calismalari destekler
sekilde olup beslemenin ve adiz sagliginin egitim seviyesiyle
ilgili olabilecegini gostermektedir. Ayrica bir ¢cok faktdrden
Wi indeksinin

-anket uygulamasinin- da tek basina yetersiz olabilecegi

etkilendigi gibi beslenmeyi arastirmak icin

konusunu disiindiirmektedir ki dnceki calismalarda limitasyon
olarak diistintilmistiir [10]. llave olarak calismamizda Wi ile
yas ve D vitamini arasinda anlaml iliski gorilmisken diger
kan parametreleri ile anlamli bir iliski saptanamamistir. Ancak
sinif seviyesi arttikca Wide anlamli degisiklik olmazken, D
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vitamini seviyesinde anlamli olmasa da azalma, hemoglobin

Alc de artma gorilmis ve VKi de ve B12 seviyelerinde
anlamh degisiklik oldugu saptanmistir. Bu da egitim dizeyi
arttikca 6grenci bilinclense de Wi indeksi “dikkatli beslenme”
oldugunu gosterse de c¢evresel kosullarin degismesinin

beslenmeyi olumsuz etkileyebildigini distindirmektedir.
Kivrak ve ark. yaptiklarn calismada donem 5 dis hekimligi
fakiltesi 6grencilerinin daha yogun, klinik agirlikli egitime
ge¢mesiyle donem 1'e gore ara 6gline vakit bulamadiklarini
[25].
hekimligi 4 ve 5 sinifta Wi anketiyle beslenmenin daha kot
bildirilmistir [10].

Zemzemoglu ve ark’nin Saglik Bilimleri Fakiltesinde yaptiklari

bildirmislerdir Degirmenci'nin ¢alismasinda da dis

oldugu ve sigara aliskanhdinin da arttig

calismada ogrencilerde ana 6gin atlama durumunun ve
atistirmalik tiketiminin yiksek oldugu bulunmustur [19]. Yine
bir baska calisma da da Hemsirelik lisans 6grencilerinde yeme
aliskanliklarinin diizensiz oldugu ve yeme bagimlihgi oraninin
yuksek oldugu belirlenmistir [18]. Saglikh beslenme tim
vicut saglidi icin elzemdir ve on sekiz-yirmi dort yas donemi,
saghgin korunmasi, gelistirilmesi ayrica hastaliklarin dnlenmesi
acisindan 6nemli bir yas donemi olarak kabul edilmektedir
[26]. ve bu nedenledir ki bizim ¢alismamizda dahil bir cok
calismada 6rneklemi bu yas grubu olusturmaktadir [10, 19, 25].
Ogrencilerin 6ncelikle kendi sagliklarini sonra da birer saglik
calisani adayi olarak toplum saghgini koruma calismalarinda
bilingckazanmalariolduk¢a nemlidir[18]. Mevcut calismamizda
dahil literatlirde beslenme ile ilgili bazi calismalar saglikla ilgili
egitim verilen Universitelerde saglikl beslenme ile ilgili egitim
programlarinin olusturulmasi gerektigini savunmaktadir [18,
19]. llave olarak saglikli beslenmeyi saglamak icin beslenmeyi
etkileyen degistirilebilecek cevresel faktorlerinde degistirilmesi
gerekmektedir, yurt sartlarinin degistirilmesi gibi [19, 26, 27].

Beslenmenin periodontal hastalikla iliskili oldugu, baska bir



deyisle yetersiz-dengesiz beslenmenin periodontal hastalikta
risk faktori oldugu bilinmektedir [8, 9, 11, 25]. Mevcut
calismamizda da literatlrli destekler sonuglar bulunmus
olup Wi, D vitamini, demir ve hemoglobin ile periodontal
teshis arasinda anlamli bir iliski saptanmistir. Calismamizda
agiz saghgr anketinde hemsirelik donem 1 6grencilerinin
%27,9 unda dis agrisi %37,2 sinde diseti kanamasi oldugu
belirtiimisken dénem 4 te %61,9 unda dis agrisi ve %71,4 Ginde
diseti kanamasi oldugu belirtilmistir. (p=0,001). Ayrica 4. Sinifta
dis hekimi ziyareti sikligida anlamli sekilde yliksek bulunmustur.
2. Sinifta 1.sinifa gore periodontal saglikli 6grenci ylizdesi
artmis olarak bulunmus ve gingivitisli dgrenci sayisi da dénem
4 e kadar azalmis goziikse de donem 4 te periodontitis daha
fazla saptanmistir. Periodontal hastaligin dogasi ile uyumlu
bir bulgudur gingivitis tedavi edilirse (oral hijyene saglanirsa)
periodontal saglk tekrardan saglanabilir ama tedavi edilmezse
zamanla alveolar kemik yikimi baslar ve periodontitis olusur [4,
6, 8]. llave olarak, bu sonuclar 6grencilerin yasam tarzlarinin
degismesine, egitim durumunu yogunlasmasina, dgrencinin
aile ortamindaki diizenden uzaklasmasina ve kiimiilatif olarak
biriken plaga-distasina ve zaman gectikce ilerleyen diseti
problem ve c¢lrik durumu ile ilgili olabilmektedir. Ayrica
anketteki agiz saghgi aliskanliklari benzer olsa da egitim diizeyi
arttikca dis hekimi ziyaretinin artmasi, dis agrisinda ve diseti
kanamasinda farkindaligin artmasi egitim duzeyi ile 6grenci
farkindaliginin artmasiyla da ilgili olabilir. Bu da literartiirdeki
farkindalik calismalariyla uyumludur [28].

Calismamizda kullanilan Wi anketi kisinin beslenmesi ile ilgili
genel bilgi sunmaktadir ancak detayli bilgi bu indeksten elde
edilememektedir [10]. Ancak bizim calismamiza beslenme
ile ilgili bazi kan parametreleri dahil edilerek objetif veriler ile
cahismamiz detaylandinlmistir. Bu kapsamada calismamizin
onceki calismalar biraz daha aydinlattigini  distnebiliriz.
Calismamizda anketi cevaplayan ama muayene edilemeyen
veya kan sonucu olmayan 6grenciler calisma disi birakilmistir bu
sebeple 6grenci sayisi bazi siniflarda azdir. Bir bagka limitasyon
olarak calismada kullanilan kan parametreleri periodontal
teshis ve anketle ayni anda alinmis olan kan testinden elde
edilmemistir. Aragtirmaya daha ¢ok 6grenci katihmi saglanarak
ve Ogrencilerin 4 yil boyunca takibi yapilarak planlanan
cahismalarda daha dogru sonuglar alinabilinir. Ayrica anket
uygulamasinin objektif bulgularla desteklenmesi 6nerilebilir.

Sonu¢

Farkli egitim duzeylerinde Wilhom beslenme indeksinde
anlamli fark goérilmemistir. Ancak beslenme ile iliskili kan
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parametrelerinde farkhliklar oldugu saptanmistir. Vitamin B12
seviyesi ve VKi'nin dénem 4 égrencilerinde diger dénemlere
gore ylksek olarak gorilmustir. Farkh egitim duzeylerinde
agiz saghgi aliskanliklari anketlerinin benzer sonuglari oldugu
gorulse de klinik bulgularin, dis agrisi ve diseti kanamasinin
ve evre 1 periodontitis durumunun 4. sinif 6grencilerinde
diger 6grencilerinden daha fazla oldugu saptanmistir. Anket
uygulamalarinin objektif bulgularla desteklenmesi calismalari
daha anlamli hale getirebilir. Mevcut hemsirelik egitimi stireci
ogrencilerin beslenmesi ve periodontal saghgini etkileyebilir.
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Veri kullanilabilirligi

Mevcut calisma sirasinda olusturulan ve analiz edilen veri
setleri, katilimcilarla verilerin gizliligi konusunda yapilan
anlasma nedeniyle kamuya acik degildir ancak makul talep
Uzerine ilgili yazardan temin edilebilir.

Bilgilendirilmis onam
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bilgilendirilmis onam alinmistir.

Finansman

Bu calisma icin herhangi bir finansman saglanmamistir.
Cikar catismasi

Yazarlar ¢ikar catismasi olmadigini beyan ediyor.
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The role of the triglyceride-glucose index (TyG Index) in
predicting disease severity, ICU admission, and total hospital stay
in patients with myocarditis

Miyokarditli hastalarda hastalik siddetini, YBU'ye yatisi ve toplam hastanede
kalis stiresini tahmin etmede trigliserit-glikoz indeksinin (TyG indeksi) rolti
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Abstract

Aim: Myocarditis is characterized by myocardial inflammation, with varying etiologies, including infectious and
autoimmune causes, and presents with a broad range of clinical severity. Identifying prognostic markers is essential to
tailor treatment and optimize outcomes. This study aims to evaluate the Triglyceride-Glucose (TyG) Index as a potential
marker for disease severity, ICU admission, and hospital length of stay in patients with acute myocarditis.

Material and Methods: In this retrospective study, 326 patients diagnosed with acute myocarditis between January 2015
and December 2023 were analyzed. Clinical and laboratory data, including demographics, disease severity markers, and
TyG Index values, were collected. Statistical analyses evaluated associations between TyG Index and key clinical outcomes,
such as ICU admission and total hospital stay.

Results: Patients with higher TyG Index values had significantly increased ICU admission rates, prolonged hospital stays,
and higher levels of inflammatory markers, including CRP and ferritin. The TyG Index also correlated with markers of
myocardial injury, such as elevated troponin and D-dimer levels, and was notably higher in patients with comorbidities
like hypertension, diabetes, and hyperlipidemia.

Conclusion: The TyG Index appears to be a valuable biomarker for assessing myocarditis severity and predicting clinical
outcomes. Given its accessibility, the TyG Index could be a practical tool for risk stratification in clinical settings. Prospective
studies are needed to confirm these findings and further clarify its role in the pathophysiology of myocarditis.
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Oz

Amag: Myokardit, enfeksiyoz ve otoimmuin nedenler dahil olmak Uzere cesitli etiyolojilere sahip miyokardiyal inflamasyon ile
karakterizedir ve genis bir klinik siddet araliginda seyredebilir. Prognostik belirteclerin belirlenmesi, tedavinin bireysellestiriimesi
ve klinik sonuclarin iyilestirilmesi acisindan énemlidir. Bu calismada, Trigliserid-Glukoz (TyG) indeksi'nin akut myokarditli
hastalarda hastalik siddeti, yogun bakim ihtiyaci ve hastanede yatis suresi ile iliskisini degerlendirmek amaclanmustir.

Gereg ve Yontemler: Bu retrospektif calismada, Ocak 2015 - Aralik 2023 tarihleri arasinda akut myokardit tanisi alan 326
hasta analiz edilmistir. Demografik veriler, hastalik siddeti belirtecleri ve TyG indeksi degerleri dahil olmak tizere klinik
ve laboratuvar verileri toplanmistir. istatistiksel analizlerle TyG indeksi'nin yogun bakim yatisi ve toplam hastanede kalis
surresi gibi klinik sonuclarla iliskisi degerlendirilmistir.

Bulgular: Yiiksek TyG indeksi degerine sahip hastalarda yogun bakim yatis oranlari belirgin sekilde artmis, hastanede kalis
stiresi uzamig ve CRP, ferritin gibi inflamatuar belirtecler daha yiiksek bulunmustur. Ayrica, TyG indeksi miyokard hasari
belirtecleri olan troponin ve D-dimer seviyeleri ile de korelasyon gostermistir. Hipertansiyon, diyabet ve hiperlipidemi gibi
ek hastaliklari olan bireylerde TyG indeksi daha yiiksek bulunmustur.

Sonug: TyG indeksi, myokardit siddetini degerlendirmede ve klinik sonuclar éngérmede degerli bir biyobelirtec olabilir.
Kolay erisilebilirligi sayesinde, klinik pratige yonelik risk siniflandirmasinda pratik bir arac olarak kullanilabilir. Bulgularin

dogrulanmasi ve myokardit patofizyolojisindeki roliiniin daha iyi anlasilmasi icin ileriye donik calismalar gereklidir.

Anahtar Kelimeler: Myokardit, TyG indeksi, Yogun bakim yatigl, Hastalik siddeti

Introduction

Myocarditis is a condition characterized by inflammation of
the myocardium. Various etiologies, including viral or bacterial
infections and autoimmune reactions, can contribute to this
clinical presentation (1). The prevalence of myocarditis varies
depending on the population and diagnostic criteria used,
but it is estimated to affect 10 to 22 individuals per 100,000
persons annually (2). Common symptoms include chest
pain, which may mimic myocardial infarction, as well as
fatigue, dyspnea, and palpitations (3,4). Diagnostic methods
(ECG),

echocardiography, cardiac magnetic resonance imaging (MRI),

for myocarditis encompass electrocardiography
and endomyocardial biopsy (4,5). These tools are essential for
identifying inflammation and structural changes in the heart,

which are critical for confirming the diagnosis.

The length of hospital stay for patients with myocarditis can
vary widely depending on numerous factors (6). These factors
include the patient’s clinical condition, treatment response,
presence of complications, and post-discharge care needs (7).
For instance, patients exhibiting symptoms of heart failure
or arrhythmias may require prolonged observation in the

hospital. Conversely, patients with mild symptoms and no

58

complications may be suitable for outpatient management

with short-term follow-up (8).

Treatmentformyocarditis largely dependsonthe severity of the
disease, which can range from a self-limiting condition to a life-
threatening state (9). Therapeutic strategies vary accordingly
and may include supportive care,immunosuppressive therapy,
and, in severe cases, mechanical circulatory support or heart
transplantation (10,11). Identifying the factors that determine
disease severity is crucial for tailoring treatment plans and
improving patient outcomes. Traditional biomarkers, such as
troponins and natriuretic peptides, have been used to assess
myocardial injury and stress, yet there remains a need for
additional biomarkers that could offer more comprehensive
insights into disease activity and prognosis (12).

Elevated triglyceride-glucose (TyG) index values are associated
with insulin resistance and an increased risk of metabolic
syndrome (13). Recent studies have shown that the TyG index
is an independent predictor of prognosis, demonstrating
potential clinical utility in predicting cardiovascular riskamong
both diabetic and non-diabetic patients with cardiovascular
disease (14). Inflammatory diseases like myocarditis involve

a complex interplay between metabolic and inflammatory



processes. Therefore, further investigation is warranted to
elucidate the role of the TyG index in myocarditis and its
relationship with triglycerides and glucose. Understanding
the role of the TyG index in myocardial pathophysiology may
provide insights into disease mechanisms and contribute to

the development of improved therapeutic approaches.
Material and Methods
Compliance with Ethical Standards

The study was reviewed and approved by the institutional
research ethics board in accordance with the principles of
the Declaration of Helsinki. Artificial intelligence-supported
technologies were not used in the study. We received ethics
committee approval from the Konya Necmettin Erbakan
University Ethics Board. The ethics committee approval of the
study was obtained by the decision of the university board
meeting dated 17/05/2024 and numbered 2024/4975.

Study Design

This retrospective study was conducted to assess the use
of the Triglyceride-Glucose (TyG) Index as a biomarker for
determining disease severity and predicting ICU admission
and total hospital stay duration in patients with acute
myocarditis. Patients diagnosed with acute myocarditis at our
institution between January 2015 and December 2023 were
included in the study. A total of 326 patients were enrolled,
comprising 177 males and 149 females. Patients presenting
with resistant chest pain, hypotension, pericardial effusion,
ejection fraction (EF) reduction, and those unresponsive to
medical and symptomatic treatment were classified as having
severe disease. Diagnosis was based on clinical assessment,
cardiac biomarkers, and cardiac imaging, with coronary
angiography or coronary CT angiography performed to
exclude atherosclerotic heart disease. Although cardiac MRI
is considered the gold standard for noninvasive myocarditis
diagnosis, it was not routinely performed in our study due to
its unavailability at our institution. Triglyceride-Glucose index
was calculated with the formula TyG = In(fasting triglyceride
mg/dL X fasting glucose mg/dL/2).

Data on demographic information, clinical presentation,
laboratory findings, imaging results, treatment, and outcomes
were collected from medical records. Patients were eligible
for inclusion if they were aged 18 years or older and had

a confirmed diagnosis of acute myocarditis. Exclusion
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criteria were as follows: chronic kidney disease, liver disease,
malignancy, any types of diabetes mellitus, pancreatic diseases,
patients with incomplete medical records; and those who
had received glucose- or triglyceride-altering therapies prior
to myocarditis diagnosis. This approach was implemented
to ensure homogeneity within the study population and
to prevent confounding of TyG Index measurements by

underlying conditions.
Statistical Analysis

Statistical analyses were performed using SPSS 21.0 (IBM Inc,
Chicago, IL, USA) program in the study. Kolmogrov-Smirnov
test, histogram analyses, skewness/kurtosis data and Q-Q plots
were used to assess the conformity of numerical variables
to normal distribution. Descriptive statistics of numerical
and categorical data obtained in the study were analyzed
and expressed as IQR (median [minimum-maximum]) since
quantitative parameters did not exhibit a normal distribution
pattern.Relationships between the two groups were examined
with Mann-Whitney U test. Correlation relationships between
quantitative parameters were performed with Spearman
correlation analysis. Type-l| error rate was taken as 5% (a =
0.05) throughout the study and p<0.05 level was accepted as
the significant limit.

Results

Table 1 summarizes the distribution of quantitative parameters
in patients with myocarditis. Patient ages ranged from 18
to 74 years, with a median age of 40 years. White blood cell
(WBC) counts demonstrated a broad range, with a median of
10.24 x10%/uL (IQR: 8.01-23.82), while neutrophil counts had
a median of 7.48 x10%/uL (IQR: 3.62-19.93). Troponin levels
varied significantly, ranging from 48 to 50,000 ng/L, with a
median of 456 ng/L. Other noteworthy parameters included
C-reactive protein (CRP) levels with a median of 33 mg/L (IQR:
10-348) and D-dimer levels with a median of 560.5 ng/mL
(IQR: 365-987).

Table 2 compares parameters between male and female
myocarditis patients. The median age for males was 46 years
(IQR:38-59), while forfemales, it was 34 years (IQR: 29-41), with
a significantly higher age in males (p = 0.023). Hemoglobin
levels were significantly higher in males (mean: 15.1 £ 1.2 g/
dL) compared to females (mean: 13.4 + 1.1 g/dL, p < 0.001).

WBC and neutrophil counts were significantly lower in males,
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with median values of 9.92 x10°/uL (IQR: 8.08-21.26) and 7.2
x103/pL (IQR: 3.62-18.28), respectively. Females had a higher
mean platelet count (253.8 + 49.6 x10%/uL). CRP levels were
significantly higher in females (median: 38 mg/L, IQR: 16-284)
compared to males (median: 29 mg/L, IQR: 12-174, p = 0.001).
Triglyceride levels were also significantly higher in females
(median: 127 mg/dL, IQR: 94-186) than in males (median: 124
mg/dL, IQR: 91-173, p = 0.028).

Table 3 presents the assessment of the TyG index according to
specific clinical conditions. Patients with pericardial effusion, those
requiring inotropic support, IV steroids, and IV immunoglobulin
(IVIG) had significantly higher TyG indices. Additionally, the TyG
index was notably elevated in patients with hypertension (HT),
diabetes mellitus (DM), hyperlipidemia (HPL), a family history
of atherosclerotic coronary artery disease, prior tonsillitis, and
recent gastroenteritis within the past 3-4 weeks. These findings
suggest that a higher TyG index is associated with indicators of
more severe disease, such as pericardial effusion and the need for

inotropic support, IV steroids, and IVIG.

Table 4 shows that patients with a longer hospital stay (>2
days) had higher mean WBC, neutrophil, CRP, troponin,
and ferritin levels compared to those with shorter stays.
Importantly, patients with a hospital stay longer than two

days had a significantly higher TyG index (p < 0.001).

Table 5 presents correlations between the TyG index and other
clinical parameters, revealing significant associations with ICU
stay duration, total hospital stay, and various hematological
and biochemical markers. These findings suggest that the
TyG index could serve as a useful indicator of disease severity
and hospital outcomes in myocarditis patients. Strong
positive correlations were observed between total hospital
stay and elevated troponin, D-dimer, and fibrinogen levels.
Additionally, there was a strong positive correlation between
uric acid and the TyG index. A strong negative correlation was
found between age and levels of ASO and CRP.
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Discussion

This study aimed to evaluate the potential use of the TyG
Index as a marker for assessing disease severity and predicting
ICU and total hospital stay durations in patients with acute
myocarditis. Previous studies have demonstrated that, in
cases of acute myocarditis, persistent chest pain, increased
pericardial effusion, cardiac tamponade, hypotension, reduced
ejection fraction, low cardiac output, and sustained ventricular
arrhythmias indicate a more severe, refractory, and rapidly
progressing disease course (15). The Lombardy registry, a
multicenter Italian study involving 443 hospitalized patients
with confirmed myocarditis, identified severe hemodynamic
compromise at admission as the highest risk factor for cardiac
mortality (16-18). Similarly, another study from 16 tertiary
care centers, including 220 patients with biopsy-confirmed

myocarditis, found that hemodynamic compromise at

presentation was the primary determinant of both short-
and long-term prognosis (19-21). In fulminant myocarditis,
symptoms typically appear rapidly, within 2 days to 2 weeks,
leading to marked hemodynamic dysfunction and circulatory
failure, often necessitating aggressive blood pressure
management and vasopressors, with mechanical circulatory

support devices required in advanced stages (22-24).

Our findings indicate that higher TyG Index values are
significantly associated with increased severity of myocarditis,
correlating with longer ICU and total hospital stays, greater
need for inotropic support, IV steroids, IVIG, and elevated
levels of inflammatory markers such as CRP and ferritin, as
well as elevated troponin, fibrinogen, and D-dimer levels.
These results align with prior research suggesting that
oxidative stress and inflammation play central roles in the
pathophysiology of myocarditis.
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The relationship between TyG Index and disease severity,

prognosis, ICU stay, and overall hospital stay in myocarditis is
a complex issue requiring further detailed investigation. The
Tehran Lipid and Glucose Study found a significant association
between the TyG Index and increased cardiovascular and
coronary heart disease risk in 7,521 Iranian men (25). The
Kailuan Study reported that high initial and long-term TyG
Index levels are associated with an increased risk of myocardial
infarction (26). Research conducted in Korea demonstrated
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that an elevated TyG Index is a significant indicator of ischemic
heart disease in a non-diabetic population (27). Additionally,
the Atherosclerosis Risk in Communities (ARIC) Study
identified a higher TyG Index as independently associated
with an increased risk of peripheral artery disease (28). The
cumulative exposure, variability, and progression of the TyG
Index have been linked to higher cardiovascular disease rates
over time (29-32).
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Emerging evidence suggests that the TyG Index reflects

underlying metabolic dysregulation, which may contribute
to the pathophysiology of myocarditis through mechanisms
involving oxidative stress, endothelial dysfunction, and
systemic inflammation. Insulin resistance, a key component of
TyG Index elevation, has been associated with increased pro-
inflammatory cytokine release, mitochondrial dysfunction,
and impaired myocardial energy metabolism, all of which
may exacerbate myocardial injury in acute myocarditis.
Additionally, hypertriglyceridemia promotes lipotoxicity and
enhances the production of reactive oxygen species, leading
to cardiomyocyte apoptosis and fibrosis. These processes may
amplify the inflammatory cascade and perpetuate myocardial
damage. Given the established role of oxidative stress and
metabolic disturbances in myocarditis, the strong association

between a high TyG Index and severe disease manifestations

in our cohort supports the hypothesis that metabolic and

inflammatory pathways are intertwined in myocardial injury.

In our study, patients with pericardial effusion, those requiring
inotropic support, IV steroid, and IVIG treatments had
significantly higher TyG Index values. These findings suggest
that the TyG Index may be influenced by both the clinical
presentation of myocarditis and the therapeutic interventions
employed. A high TyG Index was also observed in patients
with a history of tonsillitis or recent gastroenteritis (3—4 weeks
prior to diagnosis), which may reflect infectious etiologies.
Additionally, the association between an elevated TyG Index
and comorbidities such as HT, DM, HPL, and a family history of
atherosclerotic risk factors suggests that these comorbidities

may enhance the inflammatory response.

Methodologically, the TyG Index can be easily calculated based

on routine blood biochemistry tests, making it accessible for
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clinical applications worldwide. This straightforward approach
may provide valuable information regarding disease severity,
prognosis, ICU, and total hospital stay durations in myocarditis
patients. However, further studies are necessary to validate
the clinical applicability of these parameters. Future research
should also consider the potential influence of factors such as

ethnicity, comorbidities, and follow-up duration on outcomes.
Limitations

Thisstudy has several limitations that should be acknowledged.
First, the diagnosis of myocarditis in our cohort was based on
clinical presentation and non-invasive tests rather than on
endomyocardial biopsy or cardiac MRI, which are considered
gold standards for definitive diagnosis. The absence of these
diagnostic methods may have led to misclassification or
underestimation of disease presence and severity. Second,
we did not measure B-type natriuretic peptide (BNP) levels, a
well-established biomarker in heart failure and myocarditis.
BNP could have provided additional insights into the severity
of myocardial dysfunction and patients' hemodynamic status.
The lack of BNP data may limit a comprehensive assessment of

cardiac function in our study population.

Additionally, this study’s retrospective nature introduces the
potential for selection and recall bias. Reliance on medical records
for data collection may lead to missing or inaccurate information,
potentially affecting study outcomes. Prospective studies
are needed to validate our findings and provide more robust
evidence. Another limitation involves potential confounding
factors not accounted for in our analysis. Underlying comorbidities,
medications, and lifestyle factors (e.g, diet, smoking) could
influence glucose and triglyceride levels, thereby affecting the
TyG Index. A more comprehensive analysis controlling for these

variables would strengthen the validity of our results.
Conclusion

In conclusion, our study provides evidence supporting the use of
TyG Index as a new marker for assessing disease severity, ICU and
total hospital length of stay in patients with acute myocarditis.
By integrating markers of oxidative stress and nutritional/
inflammatory status, TyG Index provides a comprehensive
tool for risk stratification and management in clinical practice.
Future studies should aim to confirm these findings in larger,
prospective cohorts and explore the mechanistic pathways

linking TyG Index to myocarditis severity.
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Sporcu elektrokardiyogramlarinda hipertrofi kriterlerinin diyastolik
disfonksiyon iliskisi

Relationship between hypertrophy criteria and diastolic dysfunction in
athlete electrocardiograms
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Oz
Amag: Calismamiz ile dncelikle Sokolow-Lyon kriterinin sol ventrikiil hipertrofisi ve sol ventrikll diyastolik disfonksiyonu
ongordiruciligu arastinlacaktir ve diger hipertrofi kriterleri ile karsilastirilacaktir.

Gereg ve Yontemler: Ocak 2023 ve Ocak 2024 tarihleri Ankara Gaziler Fizik Tedavi ve Rehabilitasyon Egitim ve Arastirma
Hastanesi'nden 121 profesyonel sporcu ile Bahcelievler Medipol Hastanesi'nden 31 saglkh gonilli katihmcr olarak
degerlendirilmistir. Hastalarin elektrokardiyografi ve ekokardiyografi tetkiklerinden veriler elde edilmistir.

Bulgular: Sporcu grubunun yas ortalamasi 24,83 yil ve kontrol grubu 28,81 yil olarak hesaplandi. Sokolow-Lyon voltaji
sporcularda anlamli olarak daha yulksek bulundu. Sol ventrikdl kitle indeksi sporcu grubunda 81,66 g/m2 ve kontrol
grubunda 76,59 g/m2 olarak &lculdi gruplar arasinda anlamli fark yoktu(p=0,09). Sol ventrikiil geometri degisikligi ve
diyastolik disfonksiyon acisindan gruplar arasinda fark saptanmadi. Sokolow-Lyon voltajinin =35 mm olmasi normal disi
geometri, sol ventrikil kitlesi ve diyastolik disfonksiyon ile iliskili bulunmadi.

Sonug: Sokolow-Lyon kriterinin sporcularda hipertrofiyi dngdérmedeki sinirli duyarhih@ g6z éniinde bulundurularak,
sporcu EKG'lerinin degerlendirilmesinde daha kapsamli degerlendirmelerin dikkate alinmasi gerektigi vurgulanmistir.
Ayrica, sol ventrikiil geometrisinin degerlendirilmesi, patolojik durumlarin ayriminda énem tasimaktadir. Sporcularda
gorulen kalp degisikliklerinin buyuk 6lctide fizyolojik adaptasyon oldugu sonucuna variimistir.

Anahtar kelimeler: Diyastolik disfonksiyon, Elektrokardiyografi, Sokolow-Lyon kriteri, Sporcu

Sorumlu Yazar*: idris Yakut, istanbul Medipol Universitesi, Kardiyoloji Klinigi, istanbul, Tiirkiye,
E-mail: idrislive@windowslive.com

Orcid: 0000-0002-3038-3829

Doi: 10.18663/tjcl.1618159

Gelis Tarihi: 12.01.2025 Kabul Tarihi: 24.02.2025

68



A~
>

YAKUT&OZKAN
I Sporcu EKG’ lerinde sol ventrikiil hipertrofisi ve diyastolik fonksiyon

Abstract

Aim: Our study aims to investigate the predictive power of the Sokolow-Lyon criterion for left ventricular hypertrophy and
left ventricular diastolic dysfunction and to compare it with other hypertrophy criteria.

Material and Methods: Between January 2023 and January 2024, 121 professional athletes from Ankara Gaziler Physical
Therapy and Rehabilitation Training and Research Hospital and 31 healthy volunteers from Bahcelievler Medipol Hospital were
evaluated as participants. Data were obtained from electrocardiography and echocardiography examinations of the patients.

Results: The mean age of the athlete group was 24.83 years and the control group was 28.81 years. Sokolow-Lyon voltage
was significantly higher in the athletes (p=0.00). Left ventricular mass index was 81.66 g/m2 in the athlete group and 76.59
g/m2 in the control group and there was no significant difference between the groups (p=0.09). There was no difference
between the groups in terms of left ventricular geometry change and diastolic dysfunction. Sokolow-Lyon voltage of =35
mm was not associated with abnormal geometry, left ventricular mass and diastolic dysfunction.

Conclusion: Considering the limited sensitivity of the Sokolow-Lyon criterion in predicting hypertrophy in athletes, it is

emphasized that more comprehensive evaluations should be considered in the evaluation of athlete ECGs. Furthermore,
assessment of left ventricular geometry is important in differentiating pathologic conditions. Most of the cardiac changes

seen in athletes

Giris

Dizenli ve uzun sireli yogun fiziksel egzersiz, kalbin yapisal,
islevsel ve elektriksel olarak yeniden sekillenmesine yol agar. Bu
fizyolojik degisiklikler atriyal ve ventrikller boyutlar etkiler ve
sporcu kalbi olarak tanimlanir. Bu durum hem erkeklerde hem
de kadinlarda gorilebilir. Morfolojik degisikliklerin derecesi
yas, vicut boyutu, etnik koken, cinsiyet ve spor aktivitesi ve
yogunlugu gibi faktorlere baglidir[1]. Elektrokardiyografi (EKG) ile
tespit edilen sol ventrikil hipertrofisi(SVH), hipertansif hastalarda
onemli bir kardiyovaskuler risk faktorli ve organ hasari belirtisi
olarak kabul edilir. EKG'nin duisiik maliyetli ve kolay uygulanabilir
olmasi hipertrofi acisindan avantaj iken tanimlanmis SVH
kriterlerinin duisik duyarlliklari ve yanlis negatif sonuclar
dezavantaja neden olmaktadir. Yanhs negatif sonuclar, SVH
hastalarinda baskin EKG bulgularidir. Sokolow-Lyon kriterinin
incelendigi calismada bile anatomik SVH'li hastalarin yalnizca
%32'si normal araligin st sinirini asmistir, baska bir deyisle %68
EKG bulgusu normal popiilasyonla 6rtiismektedir[2].

Solventrikil(SV) kitlesiindeksi ve rolatif duvar kalinhigr kullanilarak
SV geometrisinin degerlendirilmesi, sporcunun kalbini hipertrofik
kardiyomiyopati gibi patolojik sol ventrikil hipertrofisinden ayirt
etmede giderek daha 6nemli bir bilesen haline gelmektedir(3].

Sporcular miyokardiyal diyastolik 6zelliklerde ve siipernormal

SV diyastolik fonksiyonunda iyilesme go&stermektedir. Bu
durum c¢esitli turdeki uygulanan sporlarin  sonuglarinda

Keywords: Athlete, Diastolic dysfunction, Electrocardiography, Sokolow-Lyon criteria

farkli degisiklik
goOstermektedir. Sporcunun kardiyak fonksiyonuna iligkin

morfolojik  kalp  6zelliklerine  bagl
onceki ekokardiyografik calismalar, uzun sureli egzersizin
diyastolik dolumda erken diyastolden geg diyastole dogru bir
kaymaya, ventrikller boyutlarda ve hacimlerde bir degisiklige,
sistolik fonksiyonda bir azalmaya ve SV'de duvar hareket
anormalliklerinin gelisimine eslik ettigini gostermistir[4].
Calismamiz ile 6ncelikle Sokolow-Lyon kriterinin sol ventrikdil
hipertrofisini ve SV diyastolik disfonksiyonu 6ngordirticiligu

arastirilacaktir ve diger hipertrofi kriterleriile karsilastirilacaktir.
Gereg ve Yontemler

Calisma popiilasyonu

Ocak 2023 ve Ocak 2024 tarihleri arasinda Ankara Gaziler
Fizik Tedavi ve Rehabilitasyon Egitim ve Arastirma Hastanesi
Spor hekimligi poliklinigine basvuran 121 diizenli antrenman
yapan profesyonel sporcu ile Bahcelievler Medipol Hastanesi
Kardiyoloji polikliniginde atipik semptomlarla incelenen 31
saglikh gonulliden olusmaktadir. 18 yasin altinda, dogumsal
kalp hastaligi, kardiyovaskiler hastaligi olan, senkop veya
aritmi 6ykusu olan hastalar dislanmistir.

Calisma protokolii istanbul Medipol Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu'ndan onay almistir
(Tarih 29.02.2024, Karar no:233) ve arastirmamiz Helsinki
Bildirgesi ve onun beyaninda belirtilen etik ilkelere uygun
olarak yuratilmustar.
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Elektrokardiyogram

25 mm/s kagit hizinda 12 derivasyonlu dinlenme EKG'si GE
HEALTHCARE MAC 2.000 EKG sistemi kullanilarak kaydedildi.
EKG kaydindan 6nce, tim katihmcilar 10 dakika boyunca los
1stkli bir odada sirtiistli pozisyonda sessizce dinlendiler. EKG'nin
iyi teknik kalitesi, tim derivasyonlarda net EKG sinyalleri, kas
titremesi artefaktlar veya elektromanyetik girisim olmamasi
ve iyi elektrot temasi ile saglandi. Asagidaki EKG degiskenleri
olclildi/not edildi.

- Kalp hizi

« PR interval siiresi

+ QRS suresi

« QT suresi

« Bazett'in formiiliine gore QTc(dlzeltilmis) siresi

« Sol ventrikul hipertrofi kriterlerine gore voltaj dlgciimleri (Sekil
1'de hesaplama gorsellestirilmistir.)

a) Sokolow-Lyon voltaj kriteri:V1Sile V5-6R amplutidu toplami
b) Cornell voltaj kriteri: aVLR ile V3S ampluttudi toplami

c) Gubner voltaj kriteri: DIR ile DIIIS amplitidi toplami [5, 6].

Sekil-1: Sol ventrikll hipertrofi kriterleri hesaplama gorseli
Ekokardiyografi
her

Transtorasik ekokardiyografi(TTE), bir denegin klinik

ozelliklerini bilmeyen kardiyolog tarafindan 5S Problu GE Vivid
S60 ekokardiyografi cihazi (GE, Boston, ABD) ile gerceklestirildi.
TTE incelemeleri sirasinda, hastalar los 1sikta goguis 6n duvarini
acacak sekilde ve sol lateral dekiibit pozisyonunda yatti. Asagidaki
2 boyutlu ve M-mod ekokardiyografik parametreler 6l¢tldu:

« Sol ventrikiil diyastol sonu ¢api: Edd, mm

- interventrikiler septum kalinligi: IVS, mm

« Posteriyor duvar kalinligi: PWT, mm

Transmitral dalga doppler hizlari, mitral kapak yaprakgig
seviyesine yerlestirilen bir doppler 6rnegi ile apikal 4 odacikli
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goriiniimden o6lculdu. Erken (E dalgasi, m/sn) ve geg (A dalgasi,
m/sn) mitral akim hizlari 6lctldd. Mitral annulus hareketinin
doku doppler goriintiilemesi lateral mitral annulus ve septal
bazal bolgeden peak erken diyastolik (e, m/sn) hizlari ol¢tlda.
Sol ventrikll ejeksiyon fraksiyonu, LVEF Simpson yontemi
kullanilarak hesaplandi. Her bir SV kitlesi hesaplandi ve viicut
ylizey alanina gore indekslendi. Sol ventrikil kitlesi basit ve
anatomik olarak dogrulanmis bir formal kullanilarak hesaplandi:
LVM=0,8 x 1,04 (IVS+LVEDD+LVPW)3— LVEDD3]+0,6.

Rolatif Duvar Kalinligi: RWT=2x(PWT/ LVEDd) olarak 6lctldi.
Ekokardiyografik parametlerden E/e, septal veya lateral e’
hizlar, triklispit yetersizligi pik hizi ve sol atriyum hacim indeks
degerlerini iceren 4 faktérden %50 den daha fazlasi mevcut
ise diyastolik disfonksiyon olarak tanimlandi(Sekil-2)[7].
Normal EF’si olan kontrol gruplari ile sporcular incelendiginde
cesitli  calismalarda
gruplar arasinda farkhhklar gostermistir. Glincel kilavuzlar ve

diyastolik fonksiyon parametreleri
algoritmalara ek olarak klinik 6ykd, fizik muayene ve ek testler
ile diyastolik disfonksiyon desteklenmelidir [8].

Normal Sol Ventrikiil EF olan hastalarda

1-Ortalama E/e’ > 14
2-Septal e hizi < 7 cm/sn veya Lateral €' hizi < 10 cm/sn
3-TR hizi > 2.8 m/sn
4-LA hacim indeksi > 34 ml/m?

N

>%50 pozitif

Normal Diyastolik Fonksiyon Diyastolik Disfonksiyon

Sekil-2: Diyastolik disfonksiyon varligini belirleme algoritmasi

Galismaya dahil edilenler sol ventrikiil geometrisine gére 4 ayri
gruba ayrildi. 1- Normal geometri (Rolatif duvar kalinhgr (RWT)
<0.42, sol ventrikil kitle indeksi(Lwmi) erkek<115/kadin<95 g/
m2), 2-Konsantrik remodelling (RWT>0.42, Lwmi erkek<115/
kadin<95 g/m2), 3- Konsantrik hipertrofi (RWT>0.42, Lwmi
erkek>115/kadin>95 g/m2), 4-Ekzantrik hipertrofi (RWT<
0.42, Lwmi erkek>115/kadin>95 g/m2)[3].

istatiksel Analiz

Elde edilen veriler bilgisayarda SPSS (statistical package for social
sciences) for Windows 23.0 programina kaydedilerek analiz
edilmistir. Strekli degiskenler ortalama + standart sapma ya
da medyan olarak tanimlandi ve kategorik degiskenler ylizde
olarak ifade edildi. Verilerin analizinde ilk olarak hangi testlerin
(parametrik/nonparametrik  testler) uygulanacagina karar
vermek icin karsilanmasi gereken varsayimlar test edilmistir.
Dagilimin normalligine karar vermek icin Kolmogorov-Smirnov,

normal dagiimin diger varsayimlari olan basiklik ve carpiklik



degerlerindenyararlaniimistir.Bagimsizikigrupkarsilastirmasinda
t-testi (Independent sample t-testi) ve kategorik degiskenler arasi
Ki-kare/ fisher's exact test ile bakilmistir. Elde edilen degerlerin
anlamli olup olmadiginin yorumlanmasinda 0.05 anlamhlik
diizeyi Olcit olarak kullanilmistir.

Sonuclar

31 saghkl gondllinin (kontrol grubu) ve 121 sporcunun
incelendigi calismada kontrol grubunun %96,7(n:30) nin erkek
oldugu sporucu grubunun ise %80,9(n:98) nun erkek oldugu
tespit edilmistir. Pearson Ki-kare testi sonuclarina goére bu
fark istatistiksel olarak anlaml bulunmustur (x2=4,62; p<0,05).
(24,83+7,37),
grubunun yas ortalamasindan (28,81+6,67) anlamli derecede
distk bulunmustur (p<0,01).

Sporcu grubunun yas ortalamasi kontrol

VKi (Viicut Kitle indeksi): iki grup arasinda VKi degerlerinde
anlamli birfark bulunmamistir (p>0,05). Kreatinin, hemoglabin,
Alt ve Ast diizeyleri gruplar arasinda benzer bulunmustur.

(100,94+23,05), kontrol
grubuna gore (115,68+28,21) anlamli derecede daha dusuktur
(p<0,01). Sporcu grubunun trigliserit dizeyi (95,30+38,59),
kontrol grubuna gore (114,16+38,19) anlamh derecede daha

Sporcu grubunun LDL dizeyi

dusuktir (p<0,05). Troponin ve BNP diizeylerinde iki grup

arasinda anlamli bir fark bulunmamistir. Sporcu grubunun
VYA (Viicut Yizey Alani) degeri (1,90+0,18), kontrol grubuna
gore (2,01+0,14) anlamli derecede daha disuktir (p<0,01). Bu
bulgular Tablo 1'de 6zetlenmistir.
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Galismaya dahilen edilen gruplarin ekokardiyografi parametreleri
incelendiginde kontrol grubunun Edd degeri (46,87+4,33),
sporcu grubunun Edd degerine (45,71+2,93) kiyasla daha yuksek
bulunmus ancak bu farkistatistiksel olarak anlamli degildir (p>0,05).

Kontrol grubunda septum kalinhgi ve posterior duvar kalinlig,
sporcu grubuna kiyasla daha disik bulunmus, ancak bu
fark istatistiksel olarak anlaml degildir (p>0,05). Kontrol
grubunun sol ventrikdil kitlesi (154,39+31,76), sporcu grubuna
(154,38+28,26) benzer bulunmus olup istatistiksel olarak
anlamli fark bulunmamistir(p>0,05). Sol ventrikdl kitle indeksi
acisindan kontrol grubunun degeri (76,59+14,46), sporcu
grubuna (81,66+14,65) kiyasla daha distk bulunmus, ancak
bu fark da istatistiksel olarak anlamli degildir (p>0,05).

Sporcu grubunun E dalga hizi (85,34+14,88), kontrol grubunun
E dalga hizina (79,13+£13,68) kiyasla anlaml derecede daha
yuksek bulunmustur (p<0,05). Kontrol grubunun A dalga hizi
(48,15%9,17), sporcu grubuna (50,51+9,03) kiyasla daha dusik
bulunmus, ancak bu fark istatistiksel olarak anlamli degildir
(p>0,05). Kontrol grubunun E/A orani (1,67+0,30), sporcu
grubuna (1,74+0,43) kiyasla daha diisik bulunmus, ancak bu
fark da istatistiksel olarak anlamli degildir (p>0,05).

Diyastolik fonksiyona yonelik yapilan incelemede sporcu
grubunun e' septal hizi (12,53+2,13), kontrol grubuna gore
anlamli derecede yiksektir (p<0,05), e' lateral hizi agisindan
fark anlamli degildir (p>0,05). Kontrol grubunun triklspit
yetersizligi pik velositesi ortalamasi (2,17+0,19), sporcularin
ortalamasindan (2,50+0,19) distk bulunmus ve bu fark
istatistiksel olarak anlamlidir (p<0,01). Kontrol grubunun sol
atriyum volim indeksi ortalamasi (23,06+3,71), sporcularin
ortalamasindan (28,59+2,51) disiik bulunmus ve bu fark
istatistiksel olarak anlamhdir (p<0,01).

Sporcu grubunun kalp hizi (56,42+8,16), kontrol grubuna gore
(61,74+9,69) anlamli derecede daha dustktir (p<0,01). Bu
bulgular tablo2'de 6zetlenmistir.

Kontrol grubunda normal sol ventrikiil geometrisi %58,06(n=18)
saptanirken sporcularda normal sol ventrikil geometrisi
%41,32(n=50) saptanmistir ve gruplar arasinda anlaml farkhhk
go6zlemlenmemistir(p=0,09). Konsantrik remodelling kontrol
grubunda %42,94(n=13) saptanirken sporcu grubunda
%53,71(n=65) saptanmaktadir ve yine istatistiksek farkhlik
go6zlemlenmemistir(p=0,24). Sporcu grubunda konsantrik
hipertrofi %4,13(n=5), ekzantrik hipertrofi %0,82 (n=1) olarak
saptanmistir kontrol grubunda bu iki geometri tipine sahip
hasta bulunmamaktadir ve gruplar arasinda anlamli fark elde
edilmemistir. Diyastolik disfonksiyon sadece sporcu grubunda
5 hastada gorilurken istatistiksel anlamliiga ulasmamistir
(p=0,25). SV geometrisine ait bulgular ve diyastolik disfonksiyon
verileri tablo 3'te gosterilmektedir.
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Kontrol grubu ve sporcu grubu arasinda 3 hipertrofi kriterinden
sadece Sokolow-Lyon kriteri gruplar arasinda anlamli farklhk
gOstermistir. Sokolow-Lyon voltaji 35 dederinin alti ve Ustu
olacak sekilde hastalar gruplandinlarak diyastolik disfonksiyon,
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SVH ve normal geometri disi geometriler incelendiginde
Sokolow-Lyon voltaj kriterinin 35 ve Ulzerinde olmasi bu Ug
sonlanim acisindan anlamh bir farklihk gostermemistir. Bu
durumu gosteren bulgular tablo 4'te gosterilmektedir.

Tartisma

Sporcularda SVH, uzun sireli ve yodun egzersizlere bir
adaptasyon olarak degerlendirilmektedir. Calismamizda,

sporcu grubunda sol ventrikil geometrisi, Lvmi ve
diyastolik fonksiyon parametrelerinde belirgin farkhliklar
kardiyak

remodelling sirecinin fiziksel aktivite tliriine ve bireysel

gozlemlenmemistir. Bu bulgular, sporcularin

faktorlere gore nasil  degisebilecedini gostermektedir.
Sporcularda Sokolow-Lyon voltaj degeri anlamli olarak daha
yuksek bulundu ancak Cornell ve Gubner voltaj degerleri
kontrol grubu ile benzerdi. Calismamizda Sokolow-Lyon
voltaji= 35 olan 31 hastanin %9,67(n=3)'inde SVH saptanmistir.
Al-Rudainy ve arkadaslarinin yaptigi bir calismada Sokolow-
Lyon kriterinin ekokardiyografik hipertrofisi ispatlanmigs
sporcularda bile duisuk oOzgullik ve duyarhhk ile SV
hipertrofisini gosterebildigini bildirmistir[9]. Sporcu EKG'leri
degerlendirirken sadece hipertrofi perspektifi ile degil
daha kapsamli Seattle ve Uluslararasi kriterler géz oniinde
bulundurulmalidir ve patolojik bir sonucu ulasildiginda yeni
ve daha siki degerlendirme gerekmektedir[10]. Yapay zeka
algoritmalar, geleneksel yontemler tarafindan potansiyel
olarak g6z ardi edilen karmasik kardiyak kaliplari belirlemede
mukemmeldir ve surekli izleme icin giyilebilir teknolojilere
giderekdahafazlaentegre edilmektedir. Glincel calismalar spor
hekimligi profesyonellerinin geleneksel tarama yontemlerini
son teknoloji yapay zeka teknolojileriyle birlestirmesini
desteklemektedir. Bu yaklasim, sporcu bakiminda tanisal

dogrulugu ve verimliligi artirmayi, sporcu katilim &ncesi

muayeneleri icin de yapay zeka destekli EKG analizi yoluyla

erken tespiti ve daha etkili izlemek faydali bulunmustur.[11]

Calismamizda sporcularda sol ventrikll geometrisinin biylk
olclide fizyolojik bir adaptasyonu temsil ettigi gozlemlenmistir.
Sol ventrikiil geometrisinin degerlendirilmesi, hipertrofik
kardiyomiyopati gibi patolojik durumlarin ayriminda kritik
oneme sahiptir. Cogunlugu erkek olan popilasyonumuzda
konsantrik hipertrofi ve ekzantrik hipertrofi sayr olarak
farkhhk
gibi, sporcularin

az olmakla beraber gruplar arasinda anlamh
Literatirde belirtildigi

¢ogunda normal geometri gdzlemlenirken, erkek sporcularda

olusmamaktadir.

konsantrik hipertrofi veya remodelling oraninin daha yuksek
oldugu gorulmustar(3]. Ek olarak, dayaniklilik sporcularinda
eksantrik hipertrofisikca gorilirken, dinamik sporlarlaugrasan
kadin sporcularin buyik bir kisminda bu adaptasyonun daha
belirgin oldugu bildirilmistir[3, 12]. Calismamizda, sporcularda
Lvmi degerlerindeki artisa ragmen geometrik parametrelerin
blyuk 6lctide normal sinirlar icinde oldugu saptanmistir.

Diyastolik fonksiyon parametreleri, miyokardiyal gevseme
kapasitesinin dnemli bir gostergesidir. Calismamizda sporcularin
septal e’ hizinin kontrol grubuna gore anlamli derecede yiiksek
bulunmasi, gelismis diyastolik fonksiyonun bir gostergesi
olarak degerlendirilmistir. Diyastolik disfonksiyonun 6nemli
iki parametersi olan trikuspit yetersizligi pik velositesi ve sol
atriyum voliim indeksi anlamli olarak sporcularda daha ytiksek
bulunmustur. Ancak, bazi sporcularda diyastolik disfonksiyonun
go6zlenmesi, uzun sireli dayanikhlk sporlarinin miyokardiyal
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14].
Literatirde, dinamik egzersizlere maruz kalan sporcularda

sertlesmeye neden olabilecedini gdstermektedir[13,
diyastolik dolumun artirilmis oldugu belirtilmistir. Ayrica,
hipertrofik kardiyomiyopatiden stiphelenilen durumlarda,
daha dikkatli

diyastolik  disfonksiyon  parametrelerinin

degerlendirilmesi gerektigi bildirilmistir[3, 15].

Lvmi,solventrikllhipertrofisinin belirlenmesindekritikbir 6l¢lttir.
Calismamizda sporcularin Lvmi degerleri kontrol grubuna gore
daha yiiksek bulunmustur. Bu bulgular, dayanikhlik sporlarinin
sol ventrikil kitle artisini etkiledigini ve bunun genellikle
fizyolojik bir adaptasyonu temsil ettigini gostermektedir. Ancak,
Lvmi'nin patolojik bir durumu isaret edip etmedigini anlamak
icin ek parametrelerle birlikte degerlendirilmesi gereklidir[12].
Geng sporcularda ani kardiyak 6lim kardiyomiyopatiler, iyon
kanali bozukluklari, koroner anomaliler ve edinilmis kardiyak
durumlar dahil olmak Uzere kalbin cesitli yapisal ve elektriksel
bozukluklarindan kaynaklanir. Yetiskin ve kidemli sporcularda,
aterosklerotik  koroner arter hastalidli, buylk olumsuz
kardiyovaskdler olaylara yol agan birincil durumdur.[16] Addlesan
ve geng Yyetiskinlerde ani 6lUm icin artan risk, yarismal sporlar
sirasinda siddetli fiziksel eforla iliskilendirildiginde 6nemli lclide
daha yiiksektir (yani 2,8 kat daha fazladir). Egzersiz, altta yatan
(ve genellikle stphelenilmeyen) kalp hastaliginin dayattigi
duyarlilik g6z 6niine alindiginda, 6limcl ventrikuller tasikardiler
icin bir tetikleyici gorevi gormektedir. Ani 6limiin en sik nedeni
hipertrofik kardiyomiyopatidir ve sporcu kalbi ile ayrimi net bir
sekilde yapilmalidir[17].

Maraton kosucularinda yapilan bir c¢alismada, RV5/V6
bir korelasyon gosterdigi

ve bu kriterlerin tarama araci olarak kullanilabilirligi

kriterlerinin  Lvmi ile anlamli
vurgulanmistir[14]. Calismamizda, sporcu grubunda Sokolow-
Lyon kriterinin =35 mm olmasi durumunda hipertrofi oraninin
arttigi, ancak bunun her zaman patolojik bir durumu temsil
etmedigi gozlemlenmistir. Literatlirde bu kriterin fizyolojik
hipertrofiyi degerlendirmede yararli oldugu belirtilmistir[18].
Sporcularda SVH degerlendirilirken Sokolow-Lyon kriteri, RV5/
V6 kriteri ve ekokardiyografik bulgularin birlikte kullanilmasi
onerilmektedir. Ancak, fizyolojik ve patolojik hipertrofinin
ayrniminda ileri goriintiileme teknikleri (6r. 3D ekokardiyografi,
manyetik rezonans) ve biyobelirteclerin kullanilmasi daha
glvenilir sonuglar saglayabilir[12, 14, 15].

Calismanin Kisithihiklari

Bu calismanin bazi kisithliklari bulunmaktadir. ilk olarak,
orneklem bulyUkligl nispeten sinirlidir ve yalnizca belirli
iki hastaneden elde edilen verileri icermektedir. Dolayisiyla,
farkli spor disiplinlerine ve demografik 6zelliklere sahip daha
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genis bir popiilasyonu temsil etmeyebilir. ikinci olarak, EKG
ve TTE degerlendirmeleri, cihaz duyarliligi ve goézlemciler
arasi degiskenlik gibi faktorlerden etkilenebilir. Bu ¢alisma
tek merkezli ve kesitsel bir tasarima sahip oldugundan, uzun
vadeli kardiyak degisikliklerin takibi mimkiin olmamistir. Son
olarak, calismada biyobelirtecler, kardiyak manyetik rezonans
gorintileme ve sporcularda goriilen kardiyak degisimlerin
genetik yatkinlkla iliskisini arastiran ileri molekiler analizler
yapilmamistir.Bunedenle, gdzlemlenen degisikliklerin bireysel
genetik ve fizyolojik farkhhklarla iliskisini degerlendirmek
icin daha kapsamli calismalar gereklidir. Gelecekte yapilacak
calismalar, daha genis ve cesitli sporcu gruplarini kapsayan,
ileri gorintileme yontemleri ve uzun donem takip verilerini
iceren arastirmalar ile mevcut bulgularin dogrulanmasina ve
daha kapsamli degerlendirmelere olanak saglayacaktir.

Sonug

Sokolow-Lyon kriterinin sporcularda hipertrofiyi
ongormedeki sinirh duyarliigi g6z oniinde bulundurularak,
sporcu EKG'lerinin degerlendirilmesinde daha kapsamli
degerlendirmelerin dikkate alinmasi gerektigi vurgulanmistir.
Ayrica, sol ventrikiil geometrisinin degerlendirilmesi, patolojik
durumlarin ayriminda 6nem tagimaktadir. Sporcularda goriilen
kalp degisikliklerinin biylk olclide fizyolojik adaptasyon
oldugu sonucuna varilmistir.

Maddi Destek ve Cikar iliskisi

Galismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir cikar dayali iligkisi yoktur.
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B Research Article

Long-term oncologic safety of one-stage direct-to-implant immediate
breast reconstruction without the use of acellular dermal matrix

Aseliiler dermal matriks kullanilmadan gerceklestirilen direkt implant ile
tek asamali aninda meme rekonstriiksiyonunun uzun dénem onkolojik
gtivenirliligi

Berkay Kilic'*, ©® Burak Ilhan?, @ Hasan Karanlik’

'Department of General Surgery, Oncology Institute of Istanbul University, Istanbul, Turkey
’Department of General Surgery, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey

Abstract

Aim: This study aimed to evaluate the oncologic safety of direct-to-implant immediate breast reconstruction without the
use of an acellular dermal matrix (ADM) or mesh following nipple-sparing and skin-sparing mastectomy in patients with
primary breast cancer.

Material and Methods: The medical records of 175 patients who underwent one-stage direct-to-implant breast
reconstruction following mastectomy at the Istanbul University Oncology Institute between 2014 and 2022 were
retrospectively reviewed. The primary objective was to assess the oncologic safety, including locoregional recurrence,
distant metastasis, and survival outcomes. The secondary objective was to evaluate reconstruction-related complications.

Results: The median age of the patients was 44 years (range: 25-74), with a median follow-up period of 53 months (range:
19-101). HR+/HER2-, HR+/HER2+, and pure HER2+ subtypes were observed in 101 patients (57.7%), 26 (14.9%), 23 (13%),
respectively. Triple-negative breast cancer was presentin 16 patients (9.1%). Neoadjuvant chemotherapy was administered
to 87 patients (49.7%), with a pathological complete response (pCR) rate of 17.2%. Skin necrosis (9.1%) and capsular
contracture (8.6%) were the most common complications, with implant loss (occurring) in seven patients. Locoregional
recurrence and distant metastasis rates were 9.7% and 13.1%, respectively. The five-year locoregional recurrence-free
survival and distant metastasis-free survival rates were 95.4% and 90.3%. Additionally, 83.5% of patients reported their
satisfaction as "excellent" or "good."

Conclusion: One-stage direct-to-implant immediate breast reconstruction without the use of an acellular dermal matrix
or mesh is oncologically safe, with acceptable complication rates, making it a viable alternative to two-stage breast
reconstruction or conventional mastectomy.
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0z
Amag: Bu calismada, primer meme kanseri olan hastalarda meme basi koruyucu ve cilt koruyucu mastektomi sonrasi

hicresiz dermal matris veya mes kullanilmaksizin gerceklestirilen dogrudan implant ile yapilan aninda meme
rekonstriksiyonunun onkolojik gtivenligini degerlendirmek amaglandi.

Gereg ve Yontemler: 2014-2022 yillari arasinda istanbul Universitesi Onkoloji Enstitiisi'nde mastektomi sonrasi dogrudan
implant ile tek asamali meme rekonstriksiyonu yapilan 175 hastanin tibbi kayitlari geriye doniik incelendi. Birincil hedef,
bélgesel niiks, uzak metastaz ve sagkalim analizleri dahil olmak tizere onkolojik giivenligi degerlendirmekti. ikincil hedef
ise rekonstriiksiyonla iliskili komplikasyonlari degerlendirmekti.

Bulgular: Hastalarin medyan (yasi) 44 yil (aralik: 25-74) olup, medyan takip siresi 53 ay (aralk: 19-101) idi. HR+/HER2-,
HR+/HER2+ ve saf HER2+ alt tipleri sirasiyla 101 (%57,7), 26 (%14,9) ve 23 (%13,1) hastada gézlemlendi. Uclii negatif meme
kanseri ise 16 (%9,1) hastada mevcuttu. Neoadjuvan kemoterapi 87 (%49,7) hastaya uygulanmis olup, patolojik tam yanit
(pCR) orani %17,2 idi. Cilt nekrozu (%9,1) ve kapsuler kontraktir (%8,6) en sik goriilen komplikasyonlardi ve komplikasyon
nedeniyle yedi hastada implant kaybi yasandi. Lokal-bolgesel niiks ve uzak metastaz oranlari sirasiyla %9,7 ve %13,1 olarak
kaydedildi. Bes yillik lokal-bdlgesel niiksstiz sagkalim ve uzak metastazsiz sagkalim oranlari sirasiyla %95,4 ve %90,3 olarak
bulundu. Ayrica, hastalarin %83,5'i memnuniyetlerini "miikemmel" veya "iyi" olarak bildirdi.

Sonuglar: Hucresiz dermal matris veya mesh kullanilmadan dogrudan implant ile yapilan tek asamali aninda meme
rekonstriiksiyonu, onkolojik olarak glivenli olup kabul edilebilir komplikasyon oranlarina sahiptir. Ayrica iki asamali meme

Introduction

Breast cancer is the most commonly diagnosed cancer
worldwide with 2.3 million women diagnosed globally and
670,000 women dying from the disease annually, making it a
significant healthissue[1]. According to 2018 data, the incidence
rate of breast cancer in Turkey is 48.6 per 100,000 women, with
approximately 15,000 new cases diagnosed each year [2].

Early detection and advanced treatment methods have led
to increased survival rates for breast cancer [3]. However,
the treatment process presents significant physical and
psychological challenges for patients. Since mastectomy
involves the loss of a body part, it can be complemented
with reconstructive surgery to address both aesthetic and
psychological needs. This approach aims to restore the
woman's body integrity, improve satisfaction with breast
appearance, and enhance her quality of life [4].

Breast reconstruction can be performed either during the same
surgical session (immediate) or at a later stage (delayed). The
reconstruction may involve the use of the patient’s own tissues
or prosthetics, either through a single-stage or a two-stage
procedure. Studies have reported varying oncologic outcomes

rekonstrliksiyonu veya konvansiyonel mastektomiye iyi bir alternatif olusturmaktadir.

Anahtar Kelimeler: direkt implant; kontraktir; aninda meme rekonstriiksiyonu; meg

and complication rates regarding the results of one-stage
and two-stage procedures [5-7]. The timing of reconstruction
is influenced by various factors, including the stage of the
disease, the administration of radiotherapy, and the patient's
preferences [8]. Concerns regarding the oncological safety of
implant-based reconstruction have occasionally been raised,
presenting challenges from a surgical standpoint.

The aim of this study is to evaluate whether one-stage direct-
to-implant (ODTI) immediate breast reconstruction (IBR)
following nipple-sparing mastectomy (NSM) and skin-sparing
mastectomy (SSM) affects oncologic safety, including local
recurrence, distant metastasis rates, and surgical complications.

Material and Methods

Between January 1, 2014, and December 31, 2022, a
retrospective analysis was conducted on 323 consecutive
breast cancer patients who underwent IBR following either
NSM or SSM, using data prospectively collected from a
surgical database at the Istanbul University Oncology Institute
Breast Center, encompassing cases both before and after
neoadjuvant chemotherapy (NACT).
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Patients were included in the study based on TNM staging
criteria, along with clinical and radiological imaging. Exclusion
criteria were: distant metastases at diagnosis (n= 34),
reconstruction using tissue expanders (n=37), recurrent breast
cancer (n= 46), and prophylactic mastectomy (n= 31). The
analysis included 175 patients who underwent ODTI IBR with
prostheses following NSM and SSM. Fine needle aspiration
(FNA) was used for diagnosis in the presence of suspicious
lymph nodes in the axilla, while core needle biopsy was
employed for breast tissue. Routine radiological evaluations
included ultrasonography (USG), mammography (MMG), and
magnetic resonance imaging (MRI). When invasive tumors
were present, staging was conducted using positron emission
tomography-computed tomography (PET-CT).

The decision regarding neoadjuvant and adjuvant therapy,
including the duration and methods to be employed, was
made by oncologists during a multidisciplinary meeting at the
institution. In patients receiving neoadjuvant therapy, clinical
response was assessed according to the Response Evaluation
Criteria in Solid Tumors (RECIST 1.1) criteria [9].

Clinical complete response was defined as the absence of a
palpable lesion on physical examination and the absence of
a contrast-enhancing lesion on MRI, along with the complete
disappearance of the tumor on MMG and breast USG. A
partial response was defined as a >30% reduction in tumor
size. The absence of tumor size reduction despite treatment
was classified as a progressive disease, while other scenarios
were considered stable disease. In the context of neoadjuvant
therapy, the ultimate goal, referred to as pathological complete
response (pCR), was defined as the absence of invasive or in
situ foci in the tumor assessment.

The study was approved by the Ethics Committee of Istanbul
University Faculty of Medicine (Date: 23.12.2024, Decision
Number: 3075139). Written informed consent was obtained
from all patients prior to surgery.

Treatment

Neoadjuvant chemotherapy was administered based on
institutional guidelines and the preference of the medical
oncologist, utilizing (anthracycline and/or taxane-based
regimens, with HER2+ tumors treated with trastuzumab and/
or pertuzumab). Adjuvant radiotherapy (RT) was administered
based on the radiation oncologist’s decision for patients with
axillary lymph node involvement or tumors larger than 5 cm.
In most cases, the radiotherapy field included the chest wall,
axillary region, supra- and infra clavicular areas.
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One-stage DTI IBR was performed only if there was no clinical,
radiological, or pathological evidence of involvement of the
breast skin. All patients who underwent IBR had either NSM or
SSM. Beforereconstruction, all patients underwent retroareolar
biopsy with intraoperative frozen section examination. If
tumor presence was identified in either the intraoperative or
final pathology, the nipple, either alone or with the areola, was
removed, and the surgical procedure was converted to SSM.
No patient was converted to conventional mastectomy (CMx)
for this reason. The surgeries were performed by experienced
breast surgeons (HK, SB, BK).

Follow-Up

Postoperative patients were monitored every three months
for the first two years, every six months from the third to the
fifth year, and annually thereafter. For patients who missed
follow-up appointments, their status was inquired about via
telephone. Locoregional recurrence (LR) was defined as the
presence of tumors in the same-side chest wall, axillary, infra-
and supraclavicular lymph nodes, or internal mammary lymph
nodes. To detect LR, procedures such as punch biopsy, fine-
needle aspiration biopsy, core needle biopsy, or excisional biopsy
were performed. In patients with detected LR, the implant was
removed, and conventional mastectomy was performed.

Distant metastasis (DM) was defined as the presence of tumors
in any tissue other than regional sites and was primarily
detected using PET-CT scans. In some cases, conventional CT
scans and/or bone scintigraphy were conducted based on
the oncologist’s decision. Biopsy diagnosis was not always
required for the diagnosis of distant metastasis. Patients with
distant metastasis received a metastatic regimen.

Patient satisfaction was assessed through an institutional
questionnaire after the completion of adjuvant radiotherapy.
The questionnaire, consisting of 20 questions, evaluated the
following parameters: breast shape, position and symmetry
of the nipple-areola complex (NAC), surgical incision scars,
and the psychosocial and sexual effects of reconstruction
with implants. The total score was categorized as follows:
<20 points= very poor, 21-40 points= poor, 41-60 points=
satisfactory, 61-80 points= good, >80 points= excellent.
Statistical Analysis

Continuous parameters were presented as median, range,
and percentage. The Overall Survival (OAS) duration was
defined as the time from the start of treatment to death or
last follow-up. Disease-free survival (DFS) was defined as



the time from the date of surgery to the date of recurrence.
Locoregional recurrence-free survival (LRFS) was defined
as the time until locoregional recurrence occurred. Distant
metastasis-free survival (DMFS) was defined as the time until
distant metastasis occurred from the date of surgery. Survival
analyses were estimated using the Kaplan-Meier method.
A p-value of <0.05 was considered statistically significant.
Analyses were performed using Microsoft Excel and IBM SPSS
Statistics version 21 (SPSS, Chicago, IL, USA).

Results
Characteristics of Patients, Tumors, and Treatments in the Cohort

The study included 175 patients with a median age of 44 years
(range: 25-74). The majority of patients had a body mass index
(BMI) between 25 and 30 (48%), with a smaller proportion had
a BMI greater than 30. Approximately 39.4% of patients had a
C cup breast size, followed by B cup (29.7%), and A cup (18.9%)
sizes, while 21 (12%) patients had macromastia (=D cup). Mild
to moderate ptosis was present in 90.9% of patients, while
severe ptosis was observed in 9.1%. Additionally, 99 patients
(56.6%) were smokers, and 32 (18.3%) had diabetes mellitus.

The most common clinical tumor size was T2, found in 93
patients (53.2%), followed by T3 in 67 patients (38.3%), Tinsitu
in 9 patients (5.1%), and T1 in 6 patients (3.4%). Among the
total of 99 patients with T1 and T2 tumors, the decision for
mastectomy was based on preoperative assessments indicating
the presence of multicentric tumors, detection of BRCA1/2
gene mutations, and stable or progressive disease after
chemotherapy. Unifocal (UF) tumors were found in 70 patients
(40%), multifocal/multicentric (MFMC) tumors in 96 patients
(54.9%), and extensive ductal carcinoma in situ (DCIS) in nine
patients (5.1%). According to the TNM cancer classification,
the majority of patients had stage Il B (46.9%), followed by IIl A
(22.3%) and Il A (21.7%). The least common stages were TTNO
with three patients (1.7%) and T3N3 with four patients (2.3%).
Clinically, 98 patients (56%) had lymph node involvement.

The molecular subtypes of the patients in the study group
were as follows: 101 patients (57.7%) with HR+/HER2-, 26
patients (14.9%) with HR+/HER2+, 23 patients (13.1%) with
HR-/HER2+, and 16 patients (9.1%) with triple-negative breast
cancer (TNBC). The majority of patients (n= 136, 77.7%) had
invasive ductal carcinoma, while invasive lobular carcinoma
was seen in 13 patients (7.4%).

Upfront surgery was performed on 88 patients (50.3%),
the majority of whom were hormone-positive, had ductal
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carcinoma in situ (DCIS), and had no axillary involvement. The
number of patients who received neoadjuvant chemotherapy
(NACT) was 87 (49.7%). The rates of pCR were 17.2% in the
breast and 32.2% in the axilla. Intraoperatively, 61 patients
(34.9%) with sentinel lymph node biopsy results reported
as metastases underwent axillary lymph node dissection.
Among the hormone-positive patients, 53 (30.3%) received
only endocrine therapy as adjuvant treatment.

Excluding patients with DCIS reported in the final pathology,
tumors smaller than 5 cm, and those without axillary lymph
node metastasis, 75.4% of patients received adjuvant
radiotherapy. Eight (4.6%) patients did not receive radiation
therapy despite recommendations, due to various reasons
including severe pneumonitis, cardiotoxicity, and patient
preference (Details in Table 1).

Surgical Procedure

All patients underwent DTI IBR, with the approach being
either subpectoral (89.7%) or prepectoral (10.3%). Nipple-
sparing mastectomy was performed in 162 patients (92.6%).
In 13 cases (7.4%), the procedure was converted to SSM due
to tumor detection in the retroareolar biopsy results from
intraoperative or final pathology reports. If necessary, excision
of the nipple or nipple-areola complex was performed under
sedoanalgesia during the postoperative period. In six patients
(3.4%), the SSM procedure was conducted directly during
surgery due to a very close tumor-to-nipple distance, along
with the detection of invasive carcinoma or Paget’s disease
involving the nipple. No patient required conversion to a
CMx for these reasons. The silicone gel implants used for
reconstruction included: 1) Mentor CPG Gel Breast Implants
(Johnson & Johnson Medical Ltd., USA) and 2) Allergan Breast
Implants (AbbVie, USA).

Eleven out of 21 patients with larger cup sizes and severe ptosis
underwent mastectomy with skin-reducing techniques, followed
by prosthesis placement. The majority of patients had prostheses
placed using the subpectoral reconstruction method (n= 157,
89.7%). In these cases, the exposed lateral part of the prosthesis
was covered either with the fascia of the serratus anterior muscle
or using separate, loose muscle-to-muscle sutures. Prepectoral
reconstruction was preferred in 18 patients (10.3%) who were
non-smokers, had no diabetes, had excess subcutaneous fat, and
had preservation of the nipple-areola complex. In 20 patients
with a BRCA1/2 gene mutation, contralateral prophylactic
mastectomy and reconstruction with a prosthesis were included
in the surgery (Details are provided in Table 1).
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Complications

Non-operative complications were observed in the study,
including delayed wound healing in 27 patients (15.4%), which
was particularly more common among diabetics and smokers.
Additionally, non-severe cellulitis or mild infection, manageable
with antibiotics, occurred in 14 patients (8%). Spontaneous
resolution of seroma in 11 patients (6.3%), rippling in eight
patients (4.6%), and chronic pain in seven patients (4%).

The complications requiring surgery were as follows: partial
necrosis, the most common complication, was observed in 16
patients (9.1%) and was treated with debridement followed
by suturing. Capsular contracture occurred in 15 patients
(8.6%), who underwent capsulotomy and/or capsulectomy.
Extensive hematoma and animation deformity were observed
in seven patients (4%), while severe infection occurred in
six patients (3.4%). As a result of these complications, seven
patients (4%) had their implants removed, and subsequently,
they underwent conventional mastectomy (Details in Table 2).

Rates of Satisfaction

In both early and late postoperative institutional satisfaction
questionnaires, 146 patients (83.5%) rated their experience
as “excellent” or “good.” In contrast, satisfaction was notably
lower among patients who experienced implant loss in the
early postoperative period, with 6.3% rating their experience

as “poor” or “very poor” (Details in Table 3).
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Follow-up Period

The median follow-up time was 53 months (range: 19-101). During
this period, LR was observed in 17 patients (9.7%),and DM occurred
in 23 patients (13.1%). Both LR and DM were most prevalent in
the TNBC group, with rates of 18.8% and 18.8%, respectively. The
overall recurrence rate was 22.8% (n=40). In 12 (6.9%) patients with
local recurrence in the breast region, the prosthesis was removed,
and conventional mastectomy was performed.

In the entire cohort, 22 deaths occurred, of which 19 were due to
breast cancer. The mean estimated time for local recurrence was
92.741.9 months (Figure 1). The mean estimated time for distant
metastasis was 90.1+1.8 months (Figure 2). Overall survival was
93.242.0 months (Figure 3). Additionally, the 5-y LRFS and 5-y
DMEFS rates were 95.4% and 90.3%, respectively (Table 4).
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Figure 1: Estimated time for local recurrence
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Figure 2: Estimated time for distant metastasis
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Figure 3: Overall survival
Discussion

In this study, with a median follow-up of 53 months (range: 19-
101), a consecutive series of 175 patients underwent NSM or SSM
followed by ODTI IBR. We found the LR rate of 9.7%, the DM rate
of 13.1%, and the overall recurrence rate of 22.8%, alongside an
acceptable rate of complications. Moreover, during this period,
implant loss due to complications occurred in only seven
patients (4%), and 83.5% of patients reported high satisfaction
scores. These results indicate that ODTI IBR is safe from both an
oncological and psychological perspective without the use of an
acellular dermal matrix (ADM) or mesh, and it can be considered
an alternative to CMx or the two-stage procedure. Furthermore,

it is also more economically advantageous.
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Surgical Techniques for Inmediate Breast Reconstruction

Current breast reconstruction techniques include the use of
tissue expanders and implants, as well as autologous tissue
reconstruction utilizing pedicled, free, or perforator flaps. In recent
years, implant-based breast reconstruction has gained increasing
popularity. While the two-stage reconstruction approach that was
common in the 1980s has largely been replaced by single-stage
procedures, implants can now be placed either subcutaneously
or submuscularly, depending on the surgeon's preference
[10-12]. The use of an ADM has also become widespread in
contemporary practice [13]. In our study, all patients underwent
breast reconstruction with silicone implants featuring either
anatomical or round designs and textured or smooth surfaces,
without the use of ADM. The most suitable candidates for this
technique are women without macromastia and severe ptosis
[14]. In our cohort, 21 (12%) patients had macromastia or
severe ptosis; 11 of these patients underwent reconstruction in
conjunction with skin-reducing mastectomy.

The cost of ADM or mesh ranges from €1,200 to €2,400.
Considering that the health insurance system in Turkey does
not cover the costs of prostheses or ADM, the total surgery
expenses can be significantly high. In our study, we performed
breast reconstruction on 175 patients without using ADM or
mesh, and our complication and prosthesis loss rates were
comparable to those reported in series utilizing these materials.
Furthermore, we achieved highly successful cosmetic results.

Follow-up and recurrence rates

The LR rate for conventional mastectomy (CM) has been
reported to range between 6% and 16% in historical studies
[15-17]. In another study, an LR rate of 8.8% and a DM rate of
14.8% were reported among 1.057 patients with stage 1-3
breast cancer who underwent a conventional mastectomy,
with a median follow-up of six years [18]. In a cohort of 112
patients with locally advanced breast cancer, where 47.3%
underwent reconstruction with a tissue expander and 32.1%
with a silicone implant following mastectomy. During a
median follow-up period of 50.7 months, LR and DM were
7.1% and 19.6%, respectively [19].

In our study, the highest recurrence rates were observed in
patients with TNBC, followed by the HR-/HER2+ subtype,
with the lowest rates occurring in the HR+/HER2- group. The
overall cohort demonstrated an LR rate of 9.7% and a DM
rate of 13.1%, which aligns with findings from other studies.
Additionally, 5-year LRFS, DMFS, and DFS rates (95.4%, 90.3%,
and 88.6%, respectively) were comparable to the outcomes
reported in other studies.



Types of Implant, Complications and Radiotherapy

Anatomic cohesive gel implants were primarily used in breast
reconstruction to achieve more natural aesthetic outcomes.
However, smooth round implants were also utilized, particularly
in patients who expressed a preference for them. Despite the
frequent use of textured surface implants, polyurethane-coated
implants were also chosen in suitable cases. Importantly,
no cases of breast implant-associated anaplastic large cell
lymphoma (BIA-ALCL), which has been increasingly reported in
recent years, were observed among the patients in this study
[20]. Delayed wound healing was the most commonly observed
complication (15.4%). Rippling occurred in 4.6% of cases
but did not require surgical intervention. The most common
complication requiring minor re-operation was partial ischemia
and/or necrosis (n= 16, 9.1%). In cases where healing was not
achieved, necrotic tissue debridement was conducted, and
the affected area was closed with primary sutures. Antibiotic
therapy was administered until complete healing was attained.
In the results of a 2015 meta-analysis comparing single-stage
and traditional two-stage reconstruction, there were no
statistically significant differences between the two groups in
terms of infection, seroma, hematoma, and capsule contracture.
However, flap necrosis and implant loss were higher in the
single-stage surgery (p= 0.04) [21].

In the past, decisions regarding the stages of reconstruction
were often influenced by whether the patient was scheduled
to receive adjuvant RT. If adjuvant RT was planned, a two-stage
reconstruction approach was generally preferred. However,
recent advancements in RT technology and the increased
experience of radiation oncologists and surgeons have allowed
forone-stage reconstructions to be performed evenin patients
who will undergo RT. The effects of RT on reconstruction
outcomes remain a topic of debate. Some studies suggest that
RT increases the risk of capsular formation and infection, while
others indicate no significant effect [22,23]. In our study, the
proportion of patients requiring reoperation due to capsular
formation was relatively low at 8.6%. Notably, all patients with
capsular contracture, except one with ductal carcinoma in situ
(DCIS), had received RT. We believe that while radiotherapy
may increase the rate of complications, it is not an absolute
contraindication for single-stage reconstruction. The critical
factors for successful one-stage reconstruction include the
quality of the flaps and the adequacy of vascular circulation.

Prosthesis displacement was infrequent, occurring in only
2.3% of cases, which we attribute to the loosening of the

0)

AN
>

KILIC et al.
I Long-term oncologic safety of immediate breast reconstruction

sutures used to cover the serratus anterior fascia. However,
this problem was resolved with a re-operation. While our
complication rates were elevated compared to conventional
mastectomy, they were comparable to those reported in the
literature for prosthetic reconstruction using the DTl technique
[24,25]. A total of seven (4%) prosthesis losses occurred due
to early complications, primarily caused by necrosis and
severe infections that did not respond to antibiotic therapy.
Although this rate was slightly higher, it remained similar to
the 3.86% rate observed in a review of 14,585 cases, where
factors such as older age, obesity, and smoking increased the
risk of implant loss [26]. In 12 (6.9%) patients, prosthesis loss
was related to re-surgery conducted due to local recurrence
in the long term. Importantly, none of the patients, including
those who required re-operation, experienced any delay in
the administration of adjuvant therapy.

Cosmetic outcomes

The cosmetic results of ODTI IBR are generally favorable, with
many patients reporting high levels of satisfaction [27,28].
This approach facilitates immediate breast reconstruction
following mastectomy, minimizing the need for additional
surgeries and often yielding a more natural appearance.
Patients benefit from shorter recovery time and achieve their
desired aesthetic outcomes in a single procedure.

In the early postoperative period, seven patients who
experienced implant loss rated their satisfaction as "very poor."
Overall, 83.5% of patients rated their satisfaction as "good" or
"excellent," primarily due to the presence of reconstruction as
an alternative to mastectomy.

Limitations

This is one of the few studies in the literature employing the
DTI technique without using mesh. Despite demonstrating
oncological safety and high patient satisfaction, our study
has several limitations. These include the study’s single-center
retrospective nature and the absence of a control group.
Since the research data are derived from a specific patient
group, there may be selection bias and confounding factors;
therefore, we opted to evaluate our long-term outcomes.
However, oncologically safe results, manageable complication
rates, and the method’s feasibility of inappropriate patient
selection demonstrate its applicability.

Conclusion

One-stage DTI IBR appears to be a safe approach for patients
with breast cancer who receive neoadjuvant or adjuvant
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chemotherapy followed by RT. The preference for a one-stage
procedure, along with demonstrated oncological safety, low
complication rates, and high patient satisfaction, supports its
viability as an option for suitable candidates.

Breast reconstructions performed without mesh or using
ADM can reduce costs while providing oncologically safe and
economically viable options for patients. However, to better
establish the appropriate indications for ODTI IBR, prospective
randomized trials with well-defined study designs and

outcome measures are necessary.
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Oz

Amag: Akne vulgaris farkli yas gruplarindan pek ¢ok hastanin yasam kalitesini etkileyen yaygin gorilen bir hastalktir.
Demodeks akarlari pilosebase folikiillerde mekanik tikanmaya yol acabilmesi ve inflamatuar yaniti tetikleyebilmesiyle
akne patogenezinde rol oynayabilecedi 6ne siriilmis olsa da literattirde veriler kisithidir. Calismamizda akne vulgaris
hastalarinda demodikozis sikligini ve hastalik siddetiyle iliskisini arastirmayi amacladik.

Gerec ve Yontemler: Bu prospektif calismaya Pamukkale Universitesi dermatoloji polikliniginde degerlendirilen 18-40 yas
aras! hafif, orta, siddetli olmak tizere akne vulgaris hastalari ve yasi eslestirilmis saghkh gonulliler dahil edildi. Akne vulgarisin
siddetini degerlendirmek icin Arastirmacinin Genel Degerlendirmesi (IGA) skorlama sistemi kullanildi. Demodeks parazitlerini
saptamak amaciyla yiizeysel deri biyopsisi teknigi uygulandi. Sayi 5/cm2'den fazla ise demodeks pozitif kabul edildi.

Bulgular: Calismaya 30 saglikli kontrol ve hafif, orta, siddette toplam 90 akne vulgaris hastasi dahil edildi. Kontrol grubunun
%20'sinde (n=6), akne vulgaris hastalarinin %43,3'tinde (n=39) demodeks pozitifligi saptandi ve bu fark istatistiksel olarak
anlamliydi (p=0.03). Akne vulgaris hastalari hastalik siddetine gére kontrol grubuyla kiyaslandiginda; hafif siddetli akne
hastalarinin 12'sinde (%40), orta siddetteki akne hastalarinin 10'nunda (%33,3), siddetli akne hastalarinin 17'sinde (%56,7)
demodeks pozitifligi saptandi. Siddetli akne hastalarinda demodeks pozitifligi kontrol grubundan anlamli oranda yiiksekti
(p=0,003). Adolesan akne hastalarinda demodeks pozitifligi %44,3 (n=43) iken post- adolesan grupta %12,5 (n=2) idi, bu
fark istatistiksel olarak anlamliydi (p=0,002).

Sonug: Akne vulgaris hastalarinda demodikozis sikliginin yiiksek olmasi patogenezdeki olasi roliiniin yani sira hastalarda
eslik¢i veya taklitci olabilmesi yoniiyle dikkat cekicidir. Ozellikle siddetli hastalarda akne tedavisinden yanit alinamadiysa
demodikozis arastiriimasi vakalarin yonetimine katki saglayacaktir.
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Akne vulgaris ve demodikozis

Abstract

Aim: Acne vulgaris is a common disease affecting the quality of life of many patients from different ages. Although it has
been suggested that Demodex mites may play a role in the pathogenesis of acne by causing mechanical obstruction
in pilosebaceous follicles and triggering an inflammatory response, the literature has limited data. Our study aimed to
investigate the frequency of demodicosis in acne vulgaris patients and its relationship with disease severity.

Material and Methods: This prospective study included patients with mild, moderate, and severe acne vulgaris aged 18-
40 years and age-matched healthy volunteers evaluated at the Pamukkale University dermatology clinic. The Investigator's
Global Assessment (IGA) scoring system was used to assess the severity of acne vulgaris. Superficial skin biopsy technique
was applied to detect demodex parasites. Demodex was considered positive if the count was greater than 5/cm2.

Results: The study included 30 healthy controls and 90 patients with mild, moderate, and severe acne vulgaris. Demodex
positivity was found in 20% (n=6) of the control group and 43.3% (n=39) of the acne vulgaris patients and this difference
was statistically significant (p=0.03). When acne vulgaris patients were compared with the control group according to
disease severity, demodex positivity was found in 12 (40%) of mild acne patients, 10 (33.3%) of moderate acne patients,
and 17 (56.7%) of severe acne patients. Demodex positivity was significantly higher in severe acne patients than in the
control group (p=0.003). Demodex positivity was 44.3% (n=43) in adolescent acne patients and 12.5% (n=2) in the post-
adolescent group, this difference was statistically significant (p=0.002).

Conclusion: The high frequency of demodicosis in acne vulgaris patients is noteworthy not only for its possible role in
pathogenesis but also because it can be a companion or a mimic in patients. Especially in severe patients, if there is no

Keywords: Acne vulgaris, demodex, demodicosis

Giris

Akne vulgaris esas olarak yiiz ve gévdenin Ust kismini tutan,
baslangic asamasinda komedon, papul, pustil, nodil, apse
ve ileri donemde skarlasma ile karakterize pilosebase Unite
hastaligidir (1). En yaygin deri hastaliklarindan biri olan akne,
ergenlik cagindaki genclerin yaklasik %85'ini etkilemekle birlikte
her yas grubunda ortaya ¢ikabilir (2). Kirk yasindaki yetiskinlerin
yaklasik %1-%5'inde akne lezyonlar gorilmeye devam
etmektedir; bu da niifusun buytk bir kisminin hayatlarinin bir
doéneminde aknenin potansiyel olumsuz etkileriyle karsi karsiya
kalacagini gostermektedir (1). Akne vulgarisin duygusal islevler,
sosyal islevler, iliskiler, bos zaman aktiviteleri, glinlik aktiviteler,
uyku, okul ve is Ulzerinde 6nemli etkileri vardir. Aknenin
saglikla ilgili yasam kalitesi etkisi astim, psoriaisis ve artrit gibi
kronik rahatsizliklarin etkisine benzer bulunmustur. Akne,
damgalanma, zorbalik, depresyon, anksiyete, diisiik 6z saygi ve
intihar diistincesi risklerinin artmasiyla iligkilidir (3).

Akne wvulgarisin  patogenezi cok faktorlidir. Temel olarak,
sebum Gretiminin artmasi, komedon olusumuna yol acan
hiperkeratinizasyon , Cutibacterium acnesin (C. acnes) folikuler
kolonizasyonu ve pilosebase Unite etrafindaki artmis inflamatuar
mediatorler patogenezde sorumlu tutulmakla birlikte patogeneze
katkisaglayan pek cokfaktor bildirilmistir (4, 5). Aknenin olusumunda
ve klinik siddeti tizerinde genetik ve hormonal faktorlerin yani sira
deri mikrobiyomu da sorumlu tutulmaktadir (6).

response to acne treatment, investigating demodicosis will contribute to the management of the cases.

Arachnida

ailesine ait

Demodeks turleri, sinifinin  Acari  takiminin

Demodicidae mikroskobik, zorunlu, uzun
akarlardir. Demodeks folliculorum ( D. folliculorum )ve brevis
(D.brevis), normal yetiskin mikrobiyotanin bir parcasi olarak
insan pilosebase folikiillerinde disiik yogunluklarda yasayan
komensal akarlardir (7). D. folliculorum (Sekil 1) baslica yanaklar,
alin, burun, sakaklar, sach deri, kulak kepcesi ve gozler gibi
ylzin cesitli bolgelerindeki kil folikillerinde, 6zellikle kas ve
kirpiklerde bulunur. D. brevis ise baslica sebumla beslenir ve
yliz, boyun ve govdedeki yag bezlerinde, goz kapaklarindaki
meibomian bezlerinde yasar (8). Demodeks akarlari normal ciltte
5'ten az akar/cm2 yogunlukta bulunabilir. Klinik belirtiler ortaya
ciktiginda ve 5'ten fazla akar/cm2 bulundugunda veya dermise
nifuz ettiginde demodeks enfestasyonu dustinidlmelidir.
Demodex akarlarinin patojenitesi tartismali olsa da, pityriasis
folliculorum, rozase, pustiler folikilit, perioral dermatit ve
blefaritte rol oynadiklari bildirilmistir (9). Demodeks akarlarinin
akne vulgaris patogenezindeki rolline dair veriler kisitli olup bu

calismalarin sonuclari celiskilidir (9, 10, 11, 12, 13, 14, 15, 16).

Bu calismada demodeks akarlarinin  akne vulgaris

hastalarindaki sikhgi, akar varhginin hastalik siddetine olasi
etkisinin arastirilmasi amaclanmaktadir.
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Sekil 1. Akne vulgaris hastasinda yanaktan alinan yuzeysel deri

biyopsisinde Demodeks folliculorum (kirmizi ok)
Gereg ve Yontemler

Bu prospektif calismaya Pamukkale Universitesi dermatoloji
polikliniginde degerlendirilen 18-40 yas arasi hafif, orta, siddetli
olmak {izere her bir grupta 30 hasta olacak sekilde 90 akne
vulgaris hastasi ve 30 saglikl gonilli dahil edildi. Bu ¢alisma,
Helsinki Bildirgesi'ne uygun olarak Pamukkale Universitesi Etik
Kurulu (No: E-60116787-020-539772) tarafindan onaylandi. Tim
katimailardan yazil bilgilendirilmis onam alindi. Tim hastalarda
akne vulgaris tanisina ve siddet siniflamasina tek bir dermatolog
tarafindan acik ve/veya kapali komedonlar, inflamatuar papdiller,
noddller varhigina dayanarak klinik olarak karar verildi.

Akne vulgarisin siddetini degerlendirmek icin Arastirmacinin
Genel Degerlendirmesi (IGA) skorlama sistemi kullanildi. Bu
sistem, ylizdeki akne lezyonlarinin tanimlayici kriterlerine
bagl olarak hastalik siddetini 0-4 arasinda derecelendirilir.
Grade 0 (Temiz), akne lezyonlarinin yoklugunu gosterir, ancak
postinflamatuar hiperpigmentasyon ve eritem mevcut olabilir.
Grade 1 (neredeyse temiz), birkac daginik komedon ve kiiglik
papil bulunmasidir. Grade 2 (hafif), yizin yarisindan azinin
komedon, paptl ve pustiillerle etkilendigini gosterir. Yizin
yarisindan fazlasi, bir nodil ile bircok komedon, paptl ve
pustil ile etkilenmisse, Grade 3 (orta) olarak kabul edilir. Grade
4 (siddetli), tiim ylzin komedonlarla, cok sayida papl, pustiil,
birkag¢ nodiil ve kist ile kapl oldugu durumu tanimlar.

Demodeks parazitlerini (folliculorum ve brevis) saptamak
amaciyla yuizeysel deri biyopsisi teknigi uygulandi. Bu teknik
icin her iki yanak Gzerine siyanoakrilat yapistirici ile kaplanmis
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1 santimetre kare (cm?2) kare isaretli bir lam yerlestirilerek
1 dakika boyunca bekletildikten sonra lam kaldirildi. Lamin
materyal alinan bolgesine 2-3 damla immersiyon yagi
damlatip lamel ile kapatildi. Mikroskobun x4 buyltmesi ile
alan taramasi yapilir ve ardindan x10 ve x40 blyitmesinde
Akarlan
saymak icin her iki yanaktan ornekler incelendikten sonra,

diyafram hafif kapali olarak isaretli alan taranir.

toplam ikiye béliinerek cm2 basina ortalama sayi hesaplandi.
Say1 5/cm2'den fazla ise demodeks pozitif kabul edildi.

istatistiksel hesaplamalarda istatistik paket programi SPSS
(Statistical Package for the Social Sciences Program, v26)
programi kullanildi. Kategorik degiskenleri karsilastirmak icin
ki-kare testi kullanildi. Parametrik verilerin analizi icin Student
t-testi, non-parametrik verilerin analizi icin ise Mann-Whitney
U testi kullanildi. Kategorik degiskenler sayi ve oran (%) olarak
ve siirekli degiskenler ortalamatstandart sapma olarak ifade
edildi, p <0.05 degeri istatistiksel olarak anlamli kabul edildi.

Bulgular

Galismaya 30 dermatolojik sikayeti olmayan gonilli ve hafif,
orta, siddette toplam 90 akne vulgaris hastasi dahil edildi.
Kontrol grubunun %63’lG (n=19), akne vulgaris hastalarinin
%75.5'1 (n= 68) kadindi (p>0.05). Kontrol grubunun yas
ortalamasi akne vulgaris hastalarinin yas ortalamasi farki
istatistiksel olarak anlamli degildi (Tablo 1).

Kontrol grubunun %20'sinde (n=6), akne vulgaris hastalarinin
%43,3'inde (n=39) demodeks pozitifligi saptandi ve bu fark
istatistiksel olarak anlamliydi (p=0.03). Akne vulgaris hastalar
hastalik siddetine gore kontrol grubuyla kiyaslandiginda;
hafif siddetli akne hastalarinin 12'sinde (%40), orta siddetteki
akne hastalarinin 10'nunda (%33,3), siddetli akne hastalarinin
17'sinde (%56,7) demodeks pozitifligi saptandi. Hafif ve orta
siddetli hastalarda demodeks pozitifligi kontrol grubuna goére
istatistiksel olarak anlamh degilken (p>0.05), siddetli akne
hastalarinda demodeks pozitifligi kontrol grubundan anlamh
oranda yuksekti (p=0.003) (Tablo 2).

Akne vulgaris hastalari 18-25 yas adolesan, 25 yas Uizeri post-
adolesan olarak iki ayr alt grupta kategorize edildiginde
adolesan grupta demodeks pozitifligi %44,3 (n=43) iken
post- adolesan grupta %12,5 (n=2) idi, bu fark istatistiksel
olarak anlamhydi (p=0,002). Kontrol grubunda adolesanlarda
demodeks pozitiflik orani post-adolesanlardan yiiksek
olsa da bu fark istatistiksel olarak anlaml degildi (sirasiyla,
%34,7, %14,3, p=0,3). Adolesan ve post-adolesan hastalarin
dagiliminda hastalik siddeti agisindan istatistiksel olarak

anlamli fark saptanmadi (p=0,36), (Tablo 3).
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Akne vulgaris hastalarinin %27,7'si (n=25) sistemik antibiyotik

%34.4'U (n=3) oral isotretinoin kullanmaktaydi. Demodeks
pozitif bireylerin %22,9'u, demodeks negatif bireylerin %20
,8'i sistemik antibiyotik kullanmaktaydi (p=0.507). Demodeks
pozitif bireylerin %35,4'l, negatif bireylerin %19,7'si oral
isotretionoin kullanmaktaydi (p=0.056).

Demodeks pozitif ve negatif bireyler arasinda yas farki
istatistiksel olarak anlamlidegildi (sirasiyla 21,7 vs 24,4, p=0,55)
Cinsiyete gore degerlendirildiginde kadinlarin %37,9'unda
(n=33), erkeklerin % 45,4'inde (n=15) demodeks pozitifligi
saptandi ve fark istatistiksel olarak anlamli degildi (p=0,45).

Tartisma

Bu calismanin verilerine gore demodikozis sikhdi akne vulgaris
hastalarinda kontrol grubuna goére anlaml olarak yiiksekti.
Siddetli akne hastalarinda demodeks pozitifligi daha belirgindi
ve adolesan akne hastalarinda post-adolesan dénemdeki
hastalara gore anlamli olarak yliksek saptandi.

Demodeks enfestasyonunun akne vulgaris ile iliskisine dair
cahismalarin sayisi giderek artmakla birlikte hentiz bir fikir birligi
olusmamistir. Bir meta-analizde akne ve demodeks pozitifligini
elealan 60 Cince ve 3 ingilizce makale dahil edilmis ve bunlardan
48'inde pozitifiliski sonucuna varirken, geri kalan 15 makale iliski
bulunmadigr bildirilmistir. Makalelerin 6nemli heterojenligine

ragmen, meta-analiz sonuclari demodeks enfestasyonu ile akne
vulgaris arasinda istatistiksel bir iliski oldugunu gostermistir
(9). Daha giincel calismalarda ise akne vulgaris hastalarinda
demodikozis sikligi saglikli populasyondan yiiksek saptanmig
olsa da hepsinde istatistiksel anlamllik bildirilmemistir (10,
11, 12,13, 14, 15). Erdal ve Albayrak dermatolojik hastaliklarda
demodikozis sikhgini arastirdiklari  calismalarinda  kontrol
grubunda demodeks pozitifligi %6,8 iken akne hastalarinda
%10 olarak saptanmis ve bu fark anlaml bulunmamistir (11).
Turkiye'den yakin zamanli bagka iki calismada kontrol grubunda
demodeks pozitifligi sirasiyla %2,6 ve %12,3, akne vulgaris
hastalarinda sirasiyla %52 ve %42,6 olarak saptanmis ve bu fark
anlamli bulunmustur (10, 13). Paichitrojjana ve Chalermchaiise
calismalarinda kontrol grubunda demodeks pozitifligini %17,5,
akne vulgaris hastalarinda %22,5 olarak saptamis ve farkin
anlamli olmadigini bildirmislerdir (15). Bizim calismamizda
kontrol grubunun %20'sinde, akne wvulgaris hastalarinin
%43,3'iinde demodeks

hem kontrol hem de akne vulgaris hastalarinda demodeks

pozitifligi saptandi. Calismalarda
pozitifligi oranlarinin degiskenligi dikkat cekse de akne vulgaris
hastalarinda oran daha fazla bulunmustur. Bu durum akarlarin
hastaligin patogenezinde temel faktorlerden biri olmasa da rol

oynayabilecek bir patojen olabilecegini diisindiirmektedir.
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Demodeks akarlarinin  pilosebase folikilleri mekanik
olarak tikamasi, perifolikiiler inflamasyona yol acmasi ve
mikrobiyom degisikliklerine neden olmasi akne patogeneziyle
(10). etki

anlasilmasina rozase hastalarindaki calismalar énemli katki

ortismektedir Akarlarin mekanizmasinin
saglamistir (10, 17, 18).Demodeks akarlarinin patojenik 6zellik
kazanmasindaki en 6nemli adim akar yogunlugunun artmasi
olarak 0One sirllmektedir. D.folliculorum yogunlugunun
artmasiyla inflamasyon belirteclerinde genel bir artis
saptanmistir (18). Deri icin patern tanima reseptorleri (PRR'ler),
kritik bir savunma sistemi olarak, dis patojenlere karsi ilk
savunma hattidir. PRR'ler, sitoplazmik tanima reseptorii ve
Toll-like reseptdrlere (TLR'ler) ait olan NOD-like reseptérler
(NLR'ler) icerir (19). Akne vulgaris patogenezinde C.acnes'in
uyarimi altinda, aktive olmus NLRP3 inflamazomu, kaspaz-
1'in aktivasyonunu tesvik eder ve bu da daha sonra 6nemli
proinflamatuar sitokinler IL-13 ve IL-18'in salgilanmasina
neden olur. Akne vulgarisin inflamatuvar lezyonlarinda bol
miktarda bulunan IL-13, folikiler hiperkeratoz ve akne vulgaris
lezyonlarinin olusumunda rol oynar (20). Benzer sekilde
demodeks kolonizasyonunun NLRP3 gen ekspresyonunu
indUkleyerek IL-13'nin asin salgilanmasina neden oldugu ve

rozase patogenezinde rol oynadigi disiinilmektedir (17).

Akne vulgaris hastalarinda demodeks pozitifliginin artmis
olmasi kimi yazarlara gére neden degil sonuctur. Bakteriyel
asirt cogalmanin, dogdal oldiriici hiicrelerin ve lenfositlerin
sayisini azaltarak badisiklik tepkisini zayiflatan bir ortam
yaratarak akarlarin cogalmasina katki saglayabilecegi 6ne
strdlmastur (15).Ayrica akne vulgariste izlenen asiri sebum
Uretiminin, demodeksler icin daha iyi yasam kosullar yaratarak
akar sayisini artirmasi olasidir (21).

Calismamizda demodeks pozitifligi siddetli hastaliga sahip
hastalarda anlamli olarak daha yulksek orandaydi. Literatlirde
demodeks pozitifligi ile akne vulgaris siddetini degerlendiren
iki calismada verilerimizi destekler nitelikte demodex
pozitifligi hastalik siddeti ile iliskili bulunmustur (12, 13).
Bu durum,demodeks akarlarinin dogrudan inflamasyonu
tetiklemesinin yanisira C.acnes ve S. aureus gibi akne vulgaris
patogenezinde rol alan bakteriler icin bir vektor gorevi gérerek
hastaligin gelisimine ve siddetlenmesine katki saglayabilecek

olmasiyla iliskilendirilmistir (12).

Akne vulgaris hastalari yasa gore degerlendirildiginde post-
adolesan akne vulgaris hastalari daha hassas ve daha az yagli
cilt gibi bazi klinik 6zelliklere sahiptir ve tedavilere direncli
olma egilimindedirler (22, 23). Demodeks pozitifligi agisindan
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adolesan ve post adolesan akneye ait veriler kisithidir. Daha
onceki bir calismada adolesan aknede demodeks pozitifligi
44.6% iken post adolesan donemde 39.5% olarak bildirilmistir
(13). Bizim c¢alhsmamizda adolesan donemde demodeks
pozitiflik oraninin belirgin olarak yiiksek olmasi bu verilerle
uyumludur. Adolesan aknede daha yagh bir cilt ortaminin
olmasi demodeksler icin elverisli bir yasam alani saglamasinin
bunu acgiklayabilecegini diistinmekteyiz.

Demodikozis inflame papul ve pustlllerle akne vulgarisi
taklit edebilecek olmasi klinik tabloyu daha karmasik
hale getirebilmektedir. Bununla birlikte, demodikoza yol
acan bu akarlarin asir miktarda olmasi durumunda, akne
semptomlarini siddetlendirebilir ve kuru, pullu, kasintil,
batma, yanma ve tahris olmus cilde neden olabilir. Akne
tedavisi bu semptomlari iyilestirmeyebilir. Ayrica, bazi topikal
akne tedavileri de demodikozis semptomlarini kotilestirerek
akne tedavisine uyumu gug hale getirebilir (24).

Calismaya goreceli olarak az sayida hasta dahil edilmis
olmasi calismanin kisithligi olsa da prospektif tasarimi ve
farkli siddette akne vulgaris hastalarinin dahil edilmis olmasi
calismanin gugld yanlandir.

Sonu¢

Akne vulgaris hastalarinda 6zellikle siddetli hastaliga sahip
hastalarda demodeks pozitifliginin yliksek oranda saptanmis
olmasi akarlarin patogenezdeki olasi rollerinin arastirilmaya
deger kilmaktadir. Ayrica klasik tedavilere yanit vermeyen akne
vulgaris hastalarinda demodeks akar varliginin arastiriimasi
hastaligi alevlendiren veya tabloyu taklit eden durumun
ortadan kaldiriimasinda énemlidir.

Yazarlarin katkisi
OSKBveBK:Calismaninkonseptvetasarimlarininolusturulmasi
BK: verilerin toplanmasi. OSKB:Verilerin toplanmasi analizi.
OSKB: Makalenin taslaginin hazirlanmasi. OSKB ve BK:
Makalenin basilmaya hazir son halinin onaylanmasi.

iki yazar da génderilen bu makalenin tim iceriginin

sorumlulugunu kabul etmislerdir.
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Splenectomy: a fifteen years experience of a tertiary center in Turkey

Splenektomi: Tiirkiye'deki bir (i¢clincii basamak merkezden on bes yillik
deneyim
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Abstract

Aim:This study aimed to evaluate the clinical indications, surgical techniques, postoperative complications, and outcomes
of patients who underwent splenectomy over a fifteen-year period at a tertiary center in Turkey.

Material and Methods: A retrospective review was conducted on 589 patients who underwent splenectomy between
January 2008 and July 2022. Demographic data, comorbidities, operative approaches, postoperative complications, and
30-day mortality were recorded. Complications were categorized according to the Clavien-Dindo classification.

Results: The median age of patients was 48 years, with males comprising 60.1%. Trauma was the leading indication
(27.0%), followed by iatrogenic causes (11.4%), immune thrombocytopenia (9.3%), and secondary malignancies (8.5%).
However, the highest mortality rates were observed among patients who underwent splenectomy due to splenic
infarction, spontaneous rupture, splenic artery aneurysm, or splenic necrosis. These were followed by higher-risk groups
associated with secondary malignancies, iatrogenic injury, and trauma. Open splenectomy was the most performed
procedure (77.8%), with higher complication (8.3%) and mortality (17.5%) rates compared to laparoscopic splenectomy
(complication: 2.5%, mortality: 1.2%). Overall, 40 patients (6.8%) experienced complications, with Clavien-Dindo Grade 5
events contributing significantly to the 14.3% 30-day mortality rate.

Conclusion: This study demonstrated that splenectomy is associated with varying rates of complications and mortality
depending on the indication. Trauma was the most common indication, while high-risk conditions such as malignancies
and splenic artery aneurysms were associated with poorer outcomes. The lower complication and mortality rates observed
with laparoscopic techniques support the potential of minimally invasive or spleen-preserving surgeries to improve
patient prognosis.
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Corresponding Author*: Metin Yalgin, Department of General Surgery, University of Health Sciences, Antalya Research and Training Hospital, Antalya, Turkey.
E-mail: drmetinyalcin@hotmail.com

Orcid: 0000-0003-2843-3556

Doi: 10.18663/tjcl.1622506

Recevied: 18.01.2024 accepted: 17.02.2025

92



A~
>

YALCIN
I Experience of splenectomy

Oz
Amag: Bu calisma, Tirkiye'deki bir Giclincti basamak merkezde 15 yillik dénemde splenektomi uygulanan hastalarin klinik
endikasyonlarini, cerrahi tekniklerini, postoperatif komplikasyonlarini ve sonuglarini degerlendirmeyi amacladi.

Gereg ve Yontemler: Ocak 2008 ile Temmuz 2022 tarihleri arasinda splenektomi yapilan 589 hastanin retrospektif analizi
yapildi. Hastalarin demografik verileri, komorbiditeleri, cerrahi yaklasimlari, postoperatif komplikasyonlari ve 30 glnliik
mortalite oranlari kaydedildi. Komplikasyonlar Clavien-Dindo siniflamasina gore kategorize edildi.

Bulgular: Hastalarin medyan yasi 48 yil olup, %60.1'i erkekti. En sik splenektomi endikasyonu travmaydi (%27.0), bunu
iyatrojenik nedenler (%11.4), immiin trombositopenik purpura (%9.3) ve sekonder maligniteler (%8.5) izledi. Ancak, splenik
enfarkt, spontan riptur, splenik arter anevrizmasi ve splenik nekroz gibi durumlarda mortalite oranlar en yiksek bulundu.
Bu yiksek risk gruplarini sekonder maligniteler, iyatrojenik yaralanmalar ve travma izledi. En sik tercih edilen cerrahi ydontem
aclk splenektomi (%77.8) olup, bu yontemde komplikasyon oranlari (%8.3) ve mortalite (%17.5) oranlari laparoskopik
splenektomiye (komplikasyon: %2.5, mortalite: %1.2) kiyasla daha yuksekti. Genel olarak, 40 hastada (%6.8) komplikasyon
gelisti ve Clavien-Dindo Grade 5 komplikasyonlar, %14.3liik 30 giinliik mortalite oranina 6nemli 6l¢lide katkida bulundu.

Sonuglar: Bu calisma, splenektominin farkl endikasyonlarda degisen oranlarda komplikasyon ve mortalite ile iliskili oldugunu
gostermistir. Travma, en sik endikasyon nedeniyken, maligniteler ve splenik arter anevrizmalari gibi yuksek riskli endikasyonlar
daha kot sonuclarla iliskilendirilmistir. Laparoskopik yontemlerin daha diisiik komplikasyon ve mortalite oranlarina sahip
olmasi, minimal invaziv veya dalak koruyucu cerrahilerin hasta prognozunu iyilestirebilecegini desteklemektedir.

Anahtar Kelimeler: Kist, komplikasyonlar, hematoloji, endikasyonlar, mortalite, splenektomi, liclincli basamak bakim, travma

Introduction

Thespleen playsa pivotal rolein bothhematologichomeostasis
and immunologic defense. It serves as the primary site of
filtering and phagocytosing aged or abnormal blood cells,
as well as mounting effective immune responses against
encapsulated organisms such as Streptococcus pneumoniae,
Haemophilus influenzae, and Neisseria meningitides [T,
2]. Additionally, its function in sequestering and recycling
iron and other essential components makes it crucial for
maintaining normal red blood cell turnover [3]. Given this
central role, any compromise to splenic function—whether
from trauma, hematological disorders, or other pathologies—
may predispose patients to severe and potentially life-
threatening infections and complications [4].

Despite its recognized importance in host defense and
hematologic regulation, the spleen occasionally must be
surgically removed. Splenectomy is often indicated for various
benign and malignant hematologic conditions—including
hereditary spherocytosis, autoimmune hemolytic anemia,
idiopathic thrombocytopenic purpura (ITP), and certain
lymphoproliferative or myeloproliferative disorders—as well
as for traumatic injuries leading to splenic rupture or laceration
[5, 6]. Advances in surgical techniques have transformed
splenectomy from a high-risk, open procedure into one that
can frequently be accomplished through minimally invasive
approaches such as laparoscopy or robotics. These innovations

offer advantages like reduced postoperative pain, shorter
hospital stays,and improved cosmetic outcomes[7, 8]. However,
the choice between open and minimally invasive splenectomy
remains multifactorial, influenced by the surgeon’s expertise,
the patient’s comorbidities, and the underlying pathology
[9]. On the other hand, the procedure carries the risk of rare
yet serious complications, including bleeding, infection, or
anastomotic leakage caused by accidental injury to neighboring
gastrointestinal structures during surgery [10, 11].

This study aims to provide a comprehensive analysis of a
fifteen-year splenectomy experience at a tertiary healthcare
center in Turkey, with a focus on indications, surgical
techniques, and postoperative outcomes.

Material and Methods

This retrospective study was conducted on patients who
underwent splenectomy at the General Surgery Department
of Antalya Training and Research Hospital between January
2008 and July 2022. The study was approved by the Antalya
Hospital’s Ethics Committee (Date: 11.07.2024, Decision No:
10/16) and was carried out in accordance with the relevant
ethical guidelines and the Helsinki Declaration (2013 Brazil
revision). The need for informed consent was waived under
the approval of the Local Ethics Committee due to the
retrospective design.

A total of 589 patients who underwent splenectomy for
various indications during the study period were included
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in this study. Patients younger than 18 years and those with
missing data were excluded from the study. The patients’
clinicopathological data (age, gender, comorbidities,
indication for splenectomy), operation type, postoperative
complications, and survival outcomes were retrospectively
gathered from the hospital’s electronic records or patient
files. The Clavien-Dindo classification was used to categorize
postoperative complications [12].

Statistical analysis

All analyses were conducted using IBM SPSS Statistics for
Windows 20.0 (IBM Corp., Armonk, NY, USA) software. The
normal distribution of numerical variables was assessed
using the Kolmogorov-Smirnov test. Data exhibiting a normal
distribution were presented as meanzstandard deviation.
Non-normally distributed data were displayed as median
(interquartile range (IQR): 25-75 percentiles). Categorical
variables were summarized as numbers and percentages.

Results

The median age of the 589 splenectomy patients was 48.0
years, with males comprising the majority (60.1%). Comorbid
conditions were identified in 216 patients (36.7%), with cancer
being the most common (18.7%), followed by cardiovascular
diseases (8.7%) and diabetes mellitus (5.3%). Patient
demographic characteristics are detailed in Table 1. The most
common indication for splenectomy was trauma (27.0%), and
all of these cases were classified as grade IV. This was followed
by iatrogenic causes (11.4%), ITP (9.3%), and secondary
malignancies (8.5%). Other notable indications included distal

pancreatic masses (7.8%), thalassemia (6.6%), splenic cysts
(6.5%), and hematological malignancies (6.3%) (Table 2).

Postoperative complications were observed in 8 (5.0%) of 159
patients who underwent splenectomy due to trauma, with a
30-day mortality rate of 18.2% (29 patients). In the iatrogenic
group, complications occurred in 6 patients (9.0%), and 30-
day mortality reached 22.4% (15 patients). Splenic artery
aneurysms had a complication rate of 25.0% and a 50.0%
30-day mortality rate. No complications were reported in the
splenic necrosis or spontaneous rupture groups, but mortality
rates were high (100.0% and 55.6%, respectively) (Table 2).

Open splenectomy was the most commonly performed
(77.8%), 38 postoperative
complications (8.3%) and 80 deaths (17.5%) within 30 days.

procedure accounting for
Laparoscopic splenectomy was performed electively in 81
cases (13.8%), with a lower complication rate (2.5%) and a 30-
day mortality of 1.2%. Conversion from laparoscopy to an open
approach occurred in 39 patients (6.6%), and among these, 2
(6.1%) died within 30 days. Organ-preserving approaches were
rarely performed: splenorrhaphy (1.0%), partial splenectomy
(0.3%), and partial cystectomy (0.5%) (Table 3).

Perioperative blood transfusions were administered in 351
patients (59.6%). Overall, 40 patients (6.8%) experienced
postoperative complications, and 287 patients (48.7%)
required an intensive care unit (ICU) stay at some point. The
median length of ICU stay was 7.0 days (IQR 4.0-10.0). The 30-

day mortality rate was 14.3%.

Of the 40 recorded complications, most fell under Clavien-
Dindo Grade 3a or 3b. Grade 3a complications, managed
with percutaneous drainage under local or radiological
guidance, consisted of 2 cases of intra-abdominal ascites, 1
intra-abdominal hematoma, 3 pancreatic fistulas, 6 pleural
effusions, and 3 subphrenicabscesses. Grade 3b complications,
requiring relaparotomy under general anesthesia, included 1
diaphragmatic injury, 2 cases of eventration, 2 gastric injuries,
2 instances of intra-abdominal hemorrhage, and 2 subphrenic
abscesses. Additionally, 15 patients were classified under
Clavien-Dindo Grade 5 due to fatal complications—massive
bleeding (n = 6), massive pulmonary embolism (n = 3), and
sepsis following anastomotic leak (n = 6) — which contributed

substantially to the overall 30-day mortality rate (Table 4).
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Discussion

Traumatic splenic injury was the leading indication for

splenectomy, consistent with findings in the current
literature. Although there is a growing preference for non-
surgical management in such cases, studies have indicated
that mortality rates remain comparable between patients
undergoing splenectomy and those treated non-surgically [13-
15].In our cohort, 27.0% of patients underwent splenectomy for
trauma, with a 30-day mortality rate of 18.2%. When stratified
by mechanism of injury, mortality rates varied: 16.7% in fall-
related trauma, 20.0% in motor vehicle accidents, and 18.3%
in injuries caused by firearms or sharp objects. These findings
reflect the severity of injuries requiring splenectomy and align
with earlier studies reporting mortality rates ranging from 2%
to 25% among individuals with severe splenic trauma requiring
surgery [15-17]. The relatively high mortality in our cohort may
be attributed to the severity of accompanying injuries and the
physiological compromise typically observed in patients with
Grade IV trauma. This highlights the critical importance of rapid
resuscitative measures, judicious patient selection for operative
versus non-operative management, and the need to address

associated injuries when optimizing patient outcomes.

latrogenic splenic injury was the second most frequent
indication for splenectomy in our study. Among abdominal
operations, procedures in the upper left quadrant exhibit
the highest incidence of iatrogenic lesions, ranging from
0.9% to 49%. In contrast, splenic injuries are least frequently
observed in appendectomies and cholecystectomies [18].
Among these patients, 9% experienced complications, and
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22.4% succumbed to mortality. latrogenic splenic injury is a

known complication of abdominal surgery, associated with
higher morbidity and mortality, longer operative times, and
extended hospital stays [19, 20]. Common risk factors include
prior abdominal surgeries (leading to adhesions), advanced
patient age, obesity, and extensive dissection in the left upper
quadrant, such as during mobilization of the splenic flexure
or procedures involving the stomach or pancreas [21]. Early
intraoperative recognition is crucial for minimizing blood
loss and preserving the spleen whenever feasible. In some
cases, splenorrhaphy or partial splenectomy may suffice to
control hemorrhage and maintain immunological function.
However, a delayed or missed diagnosis can lead to life-
threatening bleeding, necessitating emergent splenectomy
and potentially increasing both perioperative morbidity
and mortality [20]. Consistent with other reports, our data
underscore the considerable mortality risk in patients with
iatrogenic splenicinjuries, reflecting the severity of concurrent
pathologies and the technical complexity often encountered
in reoperative fields [22]. Although advanced laparoscopic and
robotic platforms offer improved visualization and precision,
the risk of splenic injury remains, particularly in patients
with difficult anatomy or dense adhesions [23]. Meticulous
surgical planning, careful mobilization of the splenic flexure,
and, when appropriate, prophylactic measures such as
preoperative splenic artery embolization or close proximity
dissection under direct vision may further reduce inadvertent
splenic damage in high-risk cases.

Hematologic pathologies comprise another major driver of



splenectomy [24]. Although therapeutic options for conditions
such as ITP and hereditary spherocytosis have expanded
considerably with the advent of newer medical treatments,
splenectomy maintains a significant role, especially in cases that
prove resistant or intolerant to medical therapy [25, 26]. Studies
report ITP splenectomy success rates exceeding 60% to 80% in
terms of achieving remission or partial response, underscoring
the procedure’s value in properly selected patients [27]. While
hematologic malignancies can prompt splenectomy when the
spleen is significantly enlarged or symptomatic, the ultimate
impact on short- and long-term survival can be modest,
highlighting the necessity of an individualized approach [28].

Non-traumatic splenic disease includes cysts, abscesses, and
parasitic infestations, albeit on a less frequent basis [29, 30].
Patients who had splenectomy for hydatid cysts showed no
mortality, consistent with existing studies [31]. On the other
hand, splenic abscesses often arise from hematogenous
spread or adjacent infection, and preexisting comorbidities
like diabetes or immunosuppression heighten susceptibility
[32]. Although splenectomy for abscess is generally effective,
mortality can be considerable if diagnosis is delayed. In our
study, 2.7% of patients had splenic abscesses, and 6.3% of these
patients died. The mortality rate for splenic abscesses has been
reported to range from 12.4% to 27.6% in the current literature
[31]. These outcomes might be linked to the infection’s local
effects and the seriousness of the underlying disease.

A noteworthy subset of patients underwent splenectomy as
part of combined procedures for malignancies, including gastric
cancers with D2 dissections or distal pancreatic masses. Earlier
work suggests that routine splenectomy for gastric cancer is no
longer standard practice unless direct infiltration or significant
lymphadenopathy necessitates it, due to the added morbidity
and potential for infectious complications [33, 34]. Likewise,
in distal pancreatectomies, surgeons may opt for spleen
preservation when feasible to retain immunologic function,
though it is not always technically or oncologically appropriate
[35]. Our findings, which show relatively high complication rates
following splenectomy, particularly pancreatic fistulas, in this
group, align with meta-analyses reporting post-splenectomy
pancreatic fistula rates of up to 12-30% [36, 371.

Laparoscopic splenectomy has gained favor due to reduced
postoperative pain, shorter hospital stays, and fewer wound
complications [38]. Although we observed a significantly lower
complication rate among patients undergoing laparoscopic
splenectomy, these advantages must be balanced against
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the need for conversion when encountering unexpected
adhesions, uncontrolled hemorrhage, or massive splenic
enlargement. Consistent with prior series, our conversion rate
was around 4-20% [38-40]. Postoperative complications in our
study were predominantly classified as Clavien-Dindo Grade
3a or 3b, requiring either radiologically guided interventions
(e.g., percutaneous drainage) or surgical re-exploration
(relaparotomy). While some prior literature has reported
a modest risk of serious complications (e.g., hemorrhage,
infection) 17, our data underscore that the procedure can
still carry substantial morbidity. As in other series, fatalities
(Clavien-Dindo Grade 5) predominantly arose from massive
hemorrhage, pulmonary embolism, or sepsis [41].

Several limitations warrant consideration. As a retrospective
analysis, our study depended on the accuracy and completeness
of existing medical records. Certain nuances regarding patient
selection for laparoscopic versus open approaches or extended
details of comorbid conditions (e.g., severity of underlying
diseases) were not captured. Additionally, the study spanned
a 15-year period during which surgical techniques and
perioperative care evolved substantially. Future prospective,
multicenter trials with standardized protocols could offer
more robust data regarding optimal patient selection and
management strategies for splenectomy.

Conclusion

This study highlights the outcomes of 589 splenectomy
cases over 15 years at a tertiary center, emphasizing the
diverse indications and challenges of this procedure.
Open splenectomy was the most common approach, but
laparoscopic splenectomy showed lower complication and
mortality rates, supporting its broader use when feasible.
Trauma was the leading indication, yet high-risk groups
like those with splenic artery aneurysms or malignancies
had significantly higher complication and mortality rates.
Postoperative complications, particularly Clavien-Dindo Grade
5 events, were major contributors to 30-day mortality. These
findings underscore the need for careful patient selection,
advanced surgical techniques, and robust perioperative
management to optimize outcomes.
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Comparison of the success rate of fascia lata graft and temporal
muscle fascia graft in endoscopic treatment of anterior skull base
cerebrospinal fluid rhinorrhea

Anterior kafa tabani BOS rinoresinin endoskopik tedavisinde fasya lata
greftiile temporal kas fasya greftinin basari oranlarinin karsilastirilmasi

Gorkem Dundar*, Serdar Ozer

Hacettepe University Faculty of Medicine, Department of Otolaryngology, Ankara, Turkey

Abstract

Aim: The aim of this retrospective study is to describe our experiences of cerebrospinal fluid (CSF) rhinorrhea and assess
success rate of fascia lata and temporal fascia of repairing the skull base defects

Material and Methods: Patients with CSF rhinorrhea managed by department of otolaryngology from 2007 to 2021 were
included. Demographic information, site of leak, etiology, body mass index (BMI), surgical approach, graft material, and
any recurrence of leak of the patients was collected.

Results: Out of the 66 patients included in the study, 25 were male and 41 were female and the median age was found
to be 43.7 (ranging from 19 to 72). The median Body Mass Index (BMI) was found to be 27.5 (ranging from 19 to 46). The
success rate of endoscopic method in repairing CSF rhinorrhea was found to be 90.4%. Fascia lata was used as graft
material in 35 patients, while temporal muscle fascia was used in 31 patients. Recurrent rhinorrhea was detected in 5 of
31 patients (16.1%) in whom temporal muscle fascia was used as a graft, while recurrence was detected in 2 of 35 patients
(5.7%) in whom fascia lata graft was used (p=0.170). While rhinorrhea recurrence was detected in 6 of 27 obese patients
(22.2%), revision surgery was required in only 1 (2.6%) non-obese patient (p=0.011). Complications such as hematoma,
alopecia and leg pain related to the graft site were seen in 4 operated patients.

Conclusion: Patients presenting with CSF rhinorrhea can be successfully treated with endoscopic sinus surgery. The
success rate of using temporal fascia graft and fascia lata graft in defect repair is similar in rhinorrhea repair. In our study,
it was determined that the only factor affecting treatment success was high BMI.

Keywords: cerebrospinal fluid, endoscopic, rhinorrhea, skull base

Corresponding author*: Gérkem Diindar, Hacettepe University Faculty of Medicine, Department of Otolaryngology, Ankara, Turkey.
E-mail: drgorkemdundar@gmail.com

Orcid: 0000-0002-1888-8218

Doi: 10.18663/tjcl.1626813

Recevied: 25.01.2025 accepted: 17.01.2025

100



A~
>

DUNDAR&OZER
I Endoscopic treatment of anterior skull base cerebrospinal fluid rhinorrhea

0z
Amag: Bu retrospektif calismanin amaci, beyin omurilik sivisi (BOS) rinoresi olan kafa tabani defektlerinin onariminda fasya
lata ve temporal fasyanin basari oranini degerlendirmektir.

Gerec ve Yontemler: 2007-2021 yillari arasinda kulak burun bogaz klinigi tarafindan tedavi edilen BOS rinoreli hastalar
calismaya dahil edildi. Hastalarin demografik bilgileri, sizintinin yeri, etiyolojisi, viicut kitle indeksi (VKi), cerrahi yaklasim,
greft materyali ve herhangi bir sizinti rekirrensi toplandi.

Bulgular: Calismaya 25'i erkek, 41'i kadin 66 hasta dahil edildi. Ortanca yas 43.7 (19 - 72) olarak bulundu. Median Viicut
Kitle indeksi (VKI) 27.5 (19-46) olarak bulunmustur. Endoskopik yontemin BOS rinoresini onarmadaki basari orani %90,4
olarak bulunmustur. Greft materyali olarak 35 hastada fasya lata kullanilirken, 31 hastada temporal kas fasyasi kullanildi.
Temporal kas fasyasi kullanilan 31 hastanin 5'inde (%16,1) rekirren rinore saptanirken, fasya lata grefti kullanilan 35
hastanin 2'sinde (%5,7) rekirrens saptandi (p=0,170). Obez 27 hastanin 6'sinda (%22,2) rinore niiks(i saptanirken, obez
olmayan sadece 1 (%2,6) hastada revizyon cerrahisi gerekmistir (p=0,011). Ameliyat edilen 4 hastada greft bolgesine bagh
hematom, alopesi ve bacak agrisi gibi komplikasyonlar gorilda.

Sonug¢: BOS rinoresi ile basvuran hastalar endoskopik sinlis cerrahisi ile basarili bir sekilde tedavi edilebilir. Defekt
onariminda temporal fasya grefti ve fasya lata grefti kullaniminin rinore onarimindaki basari orani benzerdir. Calismamizda

Introduction

Abnormal connections between structures separating the
subarachnoid space and nasal cavity can lead to cerebrospinal
fluid (CSF) leakage. CSF rhinorrhea can occur due to traumatic
or non-traumatic reasons depending on the formation
mechanism. Traumatic CSF rhinorrhea cases due to iatrogenic
injuries during endoscopic sinus surgery are more common
(1). Among non-traumatic reasons are congenital defects,
spontaneous CSF rhinorrhea, or intracranial and nasal cavity
tumors invading the skull base (2). After confirming that
rhinorrhea is due to CSF leakage, the defect area should be
identified with appropriate imaging techniques, and surgical
repair should be performed to prevent the risk of meningitis
and other intracranial complications.

Open intracranial approaches, which have limited indications

today, have been replaced by endoscopic endonasal
approaches with high success rates and low morbidity.
In commonly used endoscopic repair techniques for CSF
rhinorrhea, waterproof repair can be achieved with tissue
grafts, vascularized flaps, and synthetic dural grafts (3). The
success rate of multilayer repair with free grafts for most
defects smaller than 1 cm in the skull base is over 90%, while
vascularized local or regional flaps are preferred for repairing
defects larger than 3 cm (4). Studies show that vascularized

flaps are superior in large dural defects or high-flow CSF leaks,

tedavi basarisini etkileyen tek faktoriin yiiksek VKi oldugu tespit edilmistir.

Anahtar Kelimeler: beyin omurilik sivisi, endoskopik, rinore, kafa tabani

but the choice of a specific technique for repairing defects
smaller than 1 cm is based on the surgeon's preference rather
than evidence-based data (5).

The aim of this study is to evaluate the results of the
endoscopic endonasal treatment of CSF rhinorrhea cases and
to investigate the success rate of two graft type fascia lata and
temporal fascia controlling the CSF rhinorrhea.

Material and Methods

This study was conducted after the approval of the local ethics
committee. Between 2007-2021, demographic information,
comorbid diseases, previous nasal surgeries, graft type,
presenting complaints, localization of skull base defect, defect
size, flow rate, presence of encephalocele, intraoperative and
postoperative complications, revision surgery for CSF leakage,
and clinical follow-ups of patients operated for CSF rhinorrhea
were retrospectively reviewed from medical records.

Patients describing rhinorrhea and confirmed with preoperative
beta-2 transferrin test were included in the study if they had
undergone paranasal computed tomography (CT), magnetic
resonance imaging (MRI), or MRI cisternography. Patients
with anterior skull base defect size less than 1 cm and those
with low flow rate were included in the study. Patients who
had previously undergone CSF rhinorrhea repair, and those
with missing information during the retrospective review and
patients with high-flow CSF were not included in the study.
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Surgical Technique

All patients in the study were operated with endoscopic
endonasal approach under general anesthesia. Functional
endoscopic sinus surgery was performed to recognize the
skull base and to determine the defect location. The operation
steps were modified according to the defect localizations and
unnecessary sinus manipulations were avoided. In patients in
whom the defect location could not be determined by pre-
operative imaging methods, intrathecal fluorescein (0.1ml 10%
fluorescein diluted in 10 ml CSF) was administered just before
the surgery. After the location of the CSF leak was determined,
the tissues around the defect were removed and the borders of
the defect were determined. In cases with encephalocele, the
encephalocele was excised with bipolar cautery and sent for
histological examination. The bone at the edges of the defect
was rounded and a smooth surface was obtained. Fascia lata
and temporal muscle fascia graft are harvested using a standard
technique.The graft material to be used for repair was determined
according to the surgeons' preference. Two-layer repair was
preferred for defect repair. The graft that was advanced through
the skull base defect was laid underlay between the dura and the
skull base, and then a second layer was laid overlay on the skull
base. No tissue adhesive and rigid graft (bone or cartilage) were
used. After placing oxidized cellulose (Surgicel; Ethicon, USA) and
a nasal tampon on the graft, a foley catheter was inflated in the
nasal cavity to support the graft inferiorly. No lumbar drainage
was placed in any patient.

Post-operative Period

Mandatory bed rest was given to the patient in the first
postoperative dayand movementrestriction was recommended
for the following days. Patients were warned not to cough and
strain. Treatment was given to prevent constipation. In addition
to prophylactic antibiotic treatment, acetolazomide (250 mg)
was given once daily for one week to reduce intra-cranial
pressure. After the saline in the foley catheter was drained on
the 5th postoperative day, the foley catheter was withdrawn
on the 6th postoperative day and discharge was planned. One
week after discharge, endoscopic examinations were performed
in the outpatient clinic and desiccation was performed. The
patients were followed up monthly for the first three months
and then every 3 months for at least 1 year.

Statistical Analysis

The suitability of the variables for normal distribution was
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examined using the Shapiro-Wilk test. Since the data did not
show a normal distribution, the Mann-Whitney U test was
used for comparisons between two groups, and descriptive
statistics were presented as median (minimum-maximum).
Pearson Chi-Square test and Fisher's exact test were used to
compare categorical variables between groups. Categorical
variables were expressed as n (%). Statistical analyses were
performed using SPSS v22.0 software. A significance level of
p=0.05 was used for all statistical analyses.

Results

The data related to the study is shown in Table 1. Out of the
66 patients included in the study, 25 were male (%37.9) and
41 were female (%62.1). The median age was found to be 43.7
(ranging from 19 to 72). The median Body Mass Index (BMI)
was found to be 27.5 (ranging from 19.6 to 46.6). The BMI
median of patients with spontaneous cerebrospinal fluid (CSF)
rhinorrhea was found to be 34.93 (ranging from 24 to 46). Out
of the patients included in the study, 55 had rhinorrhea (83%),
10 had headaches (15%), and 1 had meningitis (2%). In terms
of etiology, trauma was present in 34 patients (%51.5), and
spontaneous CSF rhinorrhea in 32 patients (%48.5). The dural
defect causing CSF rhinorrhea was in the cribriform plate in 24
patients (%36.4), in the ethmoid roof in 20 (%30.3) patients, in
the frontal sinus in 4 patients (%6.1), and in the sphenoid sinus
in 18 patients (27.3). Fascia lata was used as graft material in 35
patients (%53.1), while temporal fascia was used in 31 patients
(%46.9). It was found that the patients were followed up for an
average of 25 months (ranging from 12 to 61).

The success rate of endoscopic method in repairing CSF
rhinorrhea was found to be 90.4%. The relationship between
recurrence and demographic and treatment-related factors
was presented in table 2. When patients with failed rhinorrhea
repair were examined, it was found that there was no
relationship between the location of the defect (3 patients
with sphenoid sinus defect, 3 patients with cribriform plate
defect and 1 patient with ethmoid roof defect) and repair
unsuccessfulness (p = 0.588). Recurrent rhinorrhea was
detected in 5 of 31 patients (16.1%) in whom temporal muscle
fascia was used as a graft, while recurrence was detected in
2 of 35 patients (5.7%) in whom fascia lata graft was used
(p=0.170). While rhinorrhea recurrence was detected in 6 of
27 obese patients (22.2%), revision surgery was required in
only 1 (2.6%) non-obese patient (p=0.011). 4 patients had
donor site related complications. In one patient who had
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temporal muscle fascia harvested, hematoma was detected
on postoperative second day and a suture were opened from
the incision line and a penrous drain was placed after the
hematoma was drained. Another patient who underwent
temporal muscle fascia grafting developed alopecia at the
incision site and was referred to the dermatology department
for treatment. Two patients who underwent fascia lata
grafting developed leg pain with walking and movement for
4 months after the operation. These patients were referred
to the physiotherapy department and recommended for
massage therapy to relax the muscle fascia. It was observed
that prophylactic antibiotics and post-operative lumbar drain
were not used in the patients included in the study. There
were no complications related to the surgery such as new
onset meningitis, increased pneumocephalus, hydrocephalus,

or mucocele in the post-operative period.

Discussion

Advances in medical technology have significantly transformed
the approach to repairing skull base defects. Many surgeries
previously performed using open techniques can now be
accomplished with endoscopic methods, resulting in high
success rates, reduced invasiveness, and lower morbidity. This
study presents the outcomes of using temporal muscle fascia
or fascia lata grafts over 14 years of endoscopic treatment for
patients admitted to our clinic with CSF rhinorrhea. The success
rate of CSF rhinorrhea repair in our study was consistent with
otherstudiesintheliterature,and both graft types demonstrated
similar success rates in controlling rhinorrhea (6, 7).

The choice of graft to be used in CSF rhinorrhea repair is
important for waterproof repair. In the treatment of patients
presenting with CSF rhinorrhea, repairing with the same graft
type in every patient and insisting on this graft selection may
negatively affect the success of treatment. Many factors such as
the location of the defect, the size of the defect, the mechanism
of defect formation, CSF flow rate, easy and fast access to the
graft are important in graft selection. In the literature, a wide
range of graft materials such as fascia lata, temporal muscle
fascia, cartilage, bone, turbinate mucosa, pedicled flaps
and synthetic dura are utilized (8). According to our clinical
experience, the use of rigid tissues such as bone and cartilage
has a limited role in the control of rhinorrhea. It is difficult to
adjust the graft thickness according to the location where the
bone graft is taken and to fit this graft to the borders of the
existing defect. Although there are opinions that the graft may
dislodge with the valsalva maneuver and cause dural sagging
in repairs performed without a rigid graft (9). In our study,
dural sagging was not found in the follow-up of patients who
underwent repair with fascia lata or temporal muscle fascia.

Although successful results are obtained in rhinorrhea repair
with fascia lata graft, complications such as hematoma, seroma,
hypoesthesia, deep vein thrombosis or pain in the leg while
walking may be observed in some patients (10). In our study,
the pain while walking observed in patients who had fascia lata
harvested was thought to be due to fibrosis developing in the
muscle fascia and these patients benefited from physiotherapy
exercises. After harvesting the graft from the fascialata, repairing
this fascia and suturing it in accordance with anatomical plans
may be effective in solving problems such as muscle herniation,
fibrosis and bulging when walking. Deep vein thrombosis
prophylaxis should be considered especially in patients with
walking and mobility problems due to fascia lata.
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Complications such as hematoma, seroma, alopecia and

hypoesthesia can also be seen in patients with temporal muscle
fascia. The most important step in the treatment of hematoma
is to control hypertension, coagulation disorders or renal
functions that may cause hematoma formation. Especially in
obese patients presenting with spontaneous CSF rhinorrhea,
control of metabolic problems may prevent these complications.
In our first operated patients who received temporal muscle
fascia graft, 2 cm above the ear helix was preferred for the initial
incision. In our patients operated on in later periods, instead of
the intra-hair incision, we started to make a parallel incision to
the temporal hairline similar to the brow lift operation and tried
to minimize the risk of alopecia. In our study, temporal muscle
fascia, which showed a similar success rate with fascia lata graft,
may be preferred because of easy access, rapid graft harvesting,
and minimal complications on nasal functions and donor site.

Although rhinorrhea was successfully repaired in the majority
of the patients in our study, some patients required revision
surgery. It is important to identify the factors leading to
revision surgery, and to take appropriate measures against
them. In our study, the revision surgery rate was found
similar to other studies in the literature (11). In the analysis
of the causes of failure of CSF rhinorrhea repair, high BMI was
found to be a significant risk factor independent of the type
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of graft used. In the literature, success rates of spontaneous
CSF rhinorrhea in patients with high BMI have been found to
be lower compared to other causes (12). In our study, similar
to the scientific literature, more recurrence was detected in
obese patients. Metabolic disorders and increased intracranial
pressure in these patients make rhinorrhea repair difficult. In
addition to skull base surgery, drawing a treatment plan with
bariatric surgery or dietitian consultation may be beneficial in
the treatment of these patients.

Certain limitations of our study include its retrospective
design, small sample number, and patient selection and
graft type selection. The inclusion of patients with skull base
defects smaller than 1 cm and low CSF flow rate are another
limitation’s related to patient selection. In future studies on
this subject, prospective studies can be performed to compare
different graft options, different defect size, different flow
rate and larger patient groups from multiple institutions are
needed to provide better estimates of graft types.

Conclusion

Patients presenting with CSF rhinorrhea can be successfully
treated with endoscopic sinus surgery. The success rate of
using temporal fascia graft and fascia lata graft in defect repair
is similar in rhinorrhea repair. In our study, it was determined
that the only factor affecting treatment success was high BMI.
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Clinical outcomes of one-stent crossover approach for left main
bifurcation in a single center

Sol ana koroner arter bifurkasyonu icin tek stentli crossover yaklasimin
tek merkez klinik sonuclari
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Abstract

Aim: For the majority of left main coronary artery (LM) bifurcation lesions treated with percutaneous coronary intervention,
one-stent crossover technique and provisional approach to the side branch is recommended, which is simpler compared
to complex two-stent techniques. In this study, we aimed to reveal the clinical outcomes of one-stent crossover approach
for LM bifurcation.

Material and Methods: Patients who underwent one-stent crossover technique for unprotected LM bifurcation lesion
between May 2020 and November 2023 in our center were included in this retrospective observational study. Clinical and
procedural characteristics of the patients were recorded. All patients or their relatives were called to inquire about clinical
outcomes. The primary endpoint was determined as target lesion failure (TLF), which was defined as clinically driven
target lesion revascularization (TLR), target lesion-related myocardial infarction (TL-MI), or sudden cardiac death (SCD).

Results: A total of 86 patients were included in the study. Crossover stenting was performed from the LM to the left anterior
descending artery (LAD) in 76 patients and from the LM to the left circumflex artery (LCX) in 8 patients. The median follow-up
time was 22 (3-54) months. Clinically driven TLR occurred in 2 patients, TL-Ml in 1 patient, and SCD in 1 patient. TLF criteria
were met in only 3 patients. Of these patients, 2 had undergone LM-LAD and 1 had undergone LM-LCX crossover stenting.

Conclusion: One-stent crossover approach for LM bifurcation lesions is associated with very good clinical outcomes.
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Amag: Perkiitan koroner girisim ile tedavi edilen sol ana koroner arter (LM) bifurkasyon lezyonlarinin cogunda, kompleks cift

stentleme tekniklerine kiyasla daha basit olan tek stentli crossover teknik ve yan dala provizyonel yaklasim dnerilmektedir.
Bu calismada, LM bifurkasyonu icin tek stentli crossover yaklasimin klinik sonuclarini ortaya koymayi amacladik.

Gereg ve Yontemler: Merkezimizde Mayis 2020 ile Kasim 2023 tarihleri arasinda, korumasiz LM bifurkasyon lezyonuna tek
stentli crossover teknik uygulanan hastalar retrospektif gézlemsel bu calismaya dahil edildi. Hastalarin klinik ve prosediirel
ozellikleri kaydedildi. TUm hastalar veya yakinlari aranarak klinik sonuclar sorgulandi. Birincil sonlanim noktasi; klinige
dayali hedef lezyon revaskiilarizasyonu (TLR), hedef lezyonla iliskili miyokart enfarktiisi (TL-MI) veya ani kardiyak 6lim
(SCD) olarak tanimlanan hedef lezyon basarisizligi (TLF) olarak belirlendi.

Bulgular: Toplam 86 hasta calismaya dahil edildi. Bu hastalarin 76'sinda LM'den sol 6n inen artere (LAD) dogru, 8'inde
LM'den sol sirkumfleks artere (LCX) dogru crossover stentleme yapilmisti. Ortanca takip stresi 22 (3-54) aydi. Hastalarin
2'sinde klinige dayali TLR, 1'inde TL-MI, 1'inde SCD gelismisti. TLF kriterleri yalnizca 3 hastada gerceklesmisti. Bu hastalarin

Introduction

Progress in interventional cardiology has led to an increasing
utilization of percutaneous coronary intervention (PCl) in the
management of unprotected left main coronary artery (LM)
bifurcation disease. For the majority of LM bifurcation lesions
treated with PCl, one-stent crossover technique and provisional
approach to the side branch (SB) is recommended, which is
simpler compared to complex two-stent techniques [1].

The evidence derived from the non-randomized studies indicated
that a two-stent strategy for the treatment of LM bifurcation
disease resulted in inferior outcomes [2,3]. However, the recent
randomized studies have shown that a two-stent strategy for
complex bifurcation lesions may be associated with a lower
incidence of target lesion revascularization (TLR) in comparison
to a provisional approach [4,5]. Conversely, the EBC MAIN trial
furnished evidence to substantiate the efficacy of a provisional
strategy for the management of true LM bifurcation lesions [6].

One-stent crossover technique and provisional approach
to the SB remains the most common PCl strategy for LM
bifurcation disease. In this study, we aimed to reveal the
clinical outcomes of one-stent crossover approach for LM

bifurcation in our center.
Material and Methods

Patients who underwent one-stent crossover technique
for unprotected LM bifurcation lesion between May 2020

2 tanesine LM-LAD, 1 tanesine LM-LCX crossover stentleme uygulanmisti.
Sonug: LM bifurkasyon lezyonlari icin tek stentli crossover yaklasim oldukga iyi klinik sonuclarla iliskilidir.

Anahtar Kelimeler: tek stent; crossover stentleme; sol ana koroner arter bifurkasyonu

and November 2023 in our center were included in this
retrospective observational study. The exclusion criteria were
dual stenting of the LM bifurcation, prior stent implantation
to the LM bifurcation, prior coronary artery bypass grafting,
the presence of a ramus intermedius artery larger than 2
mm, cardiogenic shock at presentation, and lack of technical
success. Technical success was accepted as Thrombolysis In
Myocardial Infarction (TIMI) grade 3 flow in the left anterior
descending artery (LAD) and the left circumflex artery (LCX)
with residual stenosis <30% in the LM and crossover stented
branch, and <75% in the ostium of the stentless branch.
The study was approved by the local ethics committee, and
informed consent was obtained from all participants.

The clinical characteristics of the patients were documented. Age,
gender, smoking status, and body mass index were recorded.
History of hypertension, diabetes, and prior PCl were noted.
Hypercholesterolemia was accepted as total cholesterol higher
than 240 mg/dL at any time [7]. Glycated hemoglobin level at
presentation was recorded. The Modification of Diet in Renal
Disease (MDRD) formula was utilized to ascertain the glomerular
filtration rate (GFR). Patients exhibiting a GFR of less than 60 mL/
min/1.73 m? for a minimum of 3 months were deemed to have
chronic kidney disease [8]. Patients on maintenance dialysis were
also noted. The modified Simpson method was employed for the
estimation of the left ventricular ejection fraction. The diagnosis
at admission was also documented.

107



VAEN

TJCL Volume 16 Number 1 p: 106-112

Two-dimensional  quantitative  coronary  angiography
(2D-QCA) analysis was used to estimate the reference vessel
diameter, diameter stenosis, and lesion length. The Medina
classification of the LM bifurcation was noted. Moderate or
severe calcification was defined as calcification more than
just spots [9]. The bifurcation angle between the LAD and LCX
was measured by 2D-QCA analysis in the left anterior oblique
caudal view. Access site, intravascular ultrasound (IVUS) use,
aorto-ostial stenting, total stent length per lesion, number of
stents per lesion, the LM stent diameter, final kissing balloon
inflation (KBI), final proximal optimization technique (POT),
reached diameter with PCl in the LM and crossover stented
branch, final diameter stenosis in the ostium of the stentless

branch, and the choice of P2Y12 inhibitor were also recorded.

All patients or their relatives were called to inquire about
clinical outcomes, which were also checked from the National
Health Record System. Follow-up time, major bleeding,
any coronary revascularization, TLR, target lesion-related
myocardial infarction (TL-MI), in-stent restenosis, definite
stent thrombosis, ischemic stroke, sudden cardiac death
(SCD), all-cause death, target lesion failure (TLF), and time
to TLF were documented. Major bleeding was accepted as
Bleeding Academic Research Consortium (BARC) type 3 or 5
bleeding [10]. Clinically driven TLR was accepted as any repeat
revascularization of a lesion within or 5 mm borders adjacent
to the stent on the basis of clinical features of ischemia. SCD
was defined as sudden, unexpected death from cardiovascular
causes with loss of consciousness within 1 hour of symptom
onset. The primary endpoint was determined as TLF, which
was defined as clinically driven TLR, TL-MI, or SCD.

The Statistical Package for Social Sciences (SPSS) version 25 was
utilized to upload and analyze the research data. Categorical
variables are presented in terms of frequency and percentage.
The Kolmogorov-Smirnov test was used to determine whether
numerical variables were normally distributed. Numerical
variables with a normal distribution are given as mean +
standard deviation, and those without a normal distribution

are given as median (minimum-maximum).
Results

Atotal of 86 patients were included ultimately. Crossover stenting
was performed from the LM to the LAD in 76 patients and from
the LM to the LCX in 8 patients. The baseline and procedural
characteristics of patients undergoing LM-LAD crossover stenting
are presented in Table 1, and those of patients undergoing LM-
LCX crossover stenting are presented in Table 2.
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The median follow-up time was 22 (3-54) months. Major
bleeding occurred in 2, any coronary revascularization in
6, TLR in 2, TL-MI in 1, in-stent restenosis in 1, definite stent
thrombosis in 1, ischemic stroke in 3, SCD in 1, and all-cause
death in 8 patients. TLF criteria were met in 3 patients, and the
median time to TLF was 24 (16-30) months (Table 3). Of these
patients, 2 had undergone LM-LAD and 1 had undergone LM-
LCX crossover stenting.

Discussion

One-stent crossover technique is the accepted standard PCI
approach for LM bifurcation disease in the absence of true
bifurcation lesions. However, a recent randomized trial conducted
by the European Bifurcation Club (EBC) suggested evidence in
favor of a provisional stepwise approach also in true bifurcation
lesions of the LM [6]. In our study, in which 13 of 86 patients had
true bifurcation lesions, TLF occurred in only 3 patients.

The provisional stepwise approach adopted by the EBCimplies
evaluating the results at each step of the procedure. After
crossover stenting and POT, the SB should be rewired and
KBI performed with non-compliant balloons in the presence
of a suboptimal SB result, as indicated by a TIMI grade <3
flow or >75% diameter stenosis. In the event that KBl is to be
performed, it is recommended to complete with a final POT.
Switching to a two-stent technique should only be reserved
for a TIMI grade <3 flow in the SB, >90% diameter stenosis in
the SB ostium, SB dissection type >A, abnormal physiology in
the SB, or high-risk for SB closure [11].

In vitro data have shown that floating struts in the SB ostium
may be associated with an increased susceptibility to thrombus
formation [12]. However, clinical data have not demonstrated
the benefit of routine KBl after LM crossover stenting [13]. In case
of performing KBI, a final POT is advisable to restore proximal
stent circularity [14]. Of the 86 patients in our study, 24 had
undergone final KBl and 22 of these cases had been completed
with final POT. Of the 3 patients with TLF, 1 had undergone final
KBl and all of these cases had been completed with POT.

In contrast to LM-LAD crossover stenting, LM-LCX crossover
stenting is not a well-defined technique. However, in some
LM bifurcation lesions, LM-LCX crossover stenting may be an
option due to lack of ostial LAD involvement, relatively larger
LCX diameter, or unrevascularized chronic total occlusion in
the LAD. In a study comparing LM-LAD and LM-LCX crossover
stenting, the LCX ostium demonstrated a propensity for
restenosis in both groups. Moreover, LM-LCX crossover
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stenting was associated with a higher rate of TLR in the LAD
ostium. The LAD ostium was involved in 5 of the 6 patients
with TLR in the LM-LCX group, although final KBI had been
performed in 4 of these patients [15]. In our study, among
the 8 patients undergoing LM-LCX crossover stenting, TLR
occurred in 1 patient, in whom the LAD ostium was totally

occluded, and final KBI had not been performed in this case.

Coronary bifurcation lesions are associated with an elevated
risk of platelet reactivity and are therefore deemed to be a
predisposing factor for ischemic events. However, current
evidence is insufficient regarding the regimen and duration
of dual antiplatelet therapy (DAPT) after PCl of the LM
bifurcation. The diagnosis at admission, assessment of the
bleeding risk, and stenting strategy should be taken into
account in determining the DAPT regimen and duration [11].

Our study had several limitations. It was underpowered, with
a small sample size and no comparison group, which limits
the ability to draw firm conclusions. The decision to perform
additional PCl to the SB following crossover stenting was at the
discretion of the operator. Coronary physiological assessment
was never utilized for the purpose of evaluating the severity of
the SB subsequent to crossover stenting. Finally, intracoronary
imaging guidance by IVUS, a proven method to improve the
outcomes of LM PCl, was infrequent in our study.

Conclusion

One-stent crossover approach for LM bifurcation lesions is
associated with very good clinical outcomes.
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A new surgical method for the correction of unilateral alar base
retraction

Tek tarafli alar taban retraksiyonunun dlizeltilmesinde yeni bir cerrahi yéntem
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Abstract

retraction, reporting their principles, applicability, and complications, and presenting our new method.

nasal bone periosteum. The mucosa is sutured using a single stitch.

compared to the non-surgical side), columellar length, nasolabial angle, and patient satisfaction.

comprehension for the newer methods.

Keywords: Alar retraction, Alar base retraction, Nasal deformity

Aim: Alar base retraction is a challenging deformity to correct, and various approaches have been suggested for fixing
it with or without other nasal cone deformities. We focus on the surgical techniques for correcting unilateral alar base

Material and Methods: Several established methods are available to correct alar base retraction, including conchal
cartilage margin grafting, non-excisional suture techniques, excisional suture techniques, and tissue rearrangement, which
can be used alone or in combination Whether utilizing a closed technique or an open technique, we access underneath
the periosteum through a small gingival incision made at the level of the canine tooth, and we release the soft tissue by
detaching the periosteum from the bone while remaining lateral to the nares. Elevation merges with the elevation of the

Results: This new technique avoids the major pitfalls of traditional methods, with excellent results and high patient
satisfaction. A total of 55 patients were enrolled in this study, and all completed the follow-up. Based on data before
and after the operation, clinical outcomes showed significant differences in nostril height (especially on the surgical side

Conclusion: Many methods are applicable for correcting alar base retraction, but complete correction without relapse is
challenging. New surgical procedures must be developed based mainly on underlying causative factors, alar medialization
capabilities without tissue trimming, and strong nasal base support that avoids potential problems, such as limited alar
base widening or dislocation of alar base manipulating techniques. These principles do not interfere with or contradict
any previous methods. Still, they are instead intended to build upon them and contribute to newer and more standardized
results with less relapse. The context of the present techniques will help to understand and give a more concrete idea of
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Oz

Amag: Alar taban retraksiyonu dizeltilmesi zor bir deformitedir. Alar taban retraksiyonunu diizeltmek icin cesitli
yaklasimlar onerilmistir. Tek tarafli alar taban retraksiyonunun diizeltilmesi icin kullanilan cerrahi teknikler, bunlarin
prensipleri, uygulanabilirligi ve komplikasyonlarini degerlendirmeyi ve yeni ydntemimizi sunmayi amacladik.

Gereg ve Yontemler: Alar baz retraksiyonunu diizeltmek icin konkal kikirdagi greft ile desteklemek, eksizyonel olmayan
sutlir teknikleri, eksizyonel sutlr teknikleri ve dokularin yeniden diizenlenmesi dahil olmak Uzere tek basina veya
kombinasyon halinde kullanilabilen cesitli yontemler tanimlanmistir. Yontemimiz agik veya kapali teknik kullanilarak
yapilabilir. Kanin disi seviyesinde yapilan kiiglik bir diseti kesisinden, periostun altina ulasiyoruz ve burun kenarinda,
periostu, kemikten ayirarak Uzerindeki yumusak dokuyu serbestlestiriyoruz. Elevasyonu, nazal kemik periostunun
elevasyonuna kadar ilerletiyoruz. Mukozayi tek bir dikis kullanilarak dikerek islemi tamamliyoruz.

Bulgular: Bu yeni teknigin, miikemmel sonuglar ve yiiksek hasta memnuniyeti ile geleneksel yontemlerden daha basarili
sonugclar verdigi gosterilmistir. Bu calismaya toplam 55 hasta dahil edildi ve hepsi ameliyat sonrasi takibi tamamladi.
Ameliyat 6ncesi ve sonrasi 6lciimler karsilastirildiginda, burun deligi yiiksekligi (6zellikle cerrahi tarafta, cerrahi olmayan
tarafa kiyasla), kolumellar uzunluk, nazolabial agi dnemli farkhliklar gosterdi.

Sonug: Alar taban retraksiyonunu diizeltmek icin bircok yontem uygulanabilir, ancak niiks olmamasi ve tam diizeltme elde
etmek zordur. Esas olarak altta yatan nedene yonelik, doku rezeksiyonu olmadan alar medializasyon ve sinirli alar taban
genisletme yapilmalidir. Gelistirilen yeni cerrahi prosediirler, dnceki ydntemleri daha iyilestirmeli veya destek olmalidir.

Anahtar Kelimeler: Alar Retraksiyon, Alar Baz Retraksiyonu, Alar taban

Introduction

Alar base retraction is a challenging deformity to correct, and
various approaches have been suggested for correcting alar
base retraction with or without other nasal cone deformities.
We focus on the surgical techniques for correcting unilateral
alar base retraction, reporting their principles, applicability,
and complications, and presenting our new method. Unilateral
alar base retraction can significantly impact a patient’s quality
of life. The depression of the affected alar base and nasolabial
region can severely affect the patient's appearance. Current
treatments for alar base retraction include implanting various
materials to elevate the retracted alar base, repairing cartilage
attachment,advancingalarbaseflaps, usingfillerinjectionsand
botulinum toxins, and repositioning the nasal tip. Regardless
of the treatment method, the outcome is tied to the degree of
improvement in clinical symptoms. However, clinical data and
experience indicate that these commonly used methods for
this condition have limitations, including minimal effects, loss
of effectiveness, and the risk of infections, crusting, fibrosis,
and more. Consequently, most patients require additional
treatment to enhance the final clinical outcome. It is essential
to develop a new, practical clinical approach to treat alar
base retraction to overcome the limitations of these previous

closed surgical procedures. [1,2,3]
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This study aimed to visualize a new, innovative technique
for treating unilateral alar base retraction and to apply this
method. The primary outcome of interest was increased
patient satisfaction and improved appearance after treatment
compared to conventional correction. Notably, the assessment

of alar stance was of particular interest. [2,3,4]

The alar base in rhinoplasty is a critical anatomical area that
significantly impacts the aesthetic appearance of the nose due
toits close contact with the mid-aspect of the philtrum laterally
and its deep relationship to the nostril floor. In the area of the
alar base, two large striated muscles, the zygomaticus minor
muscle laterally and the levator labii superioris alaeque nasi
cranially, pass from inside the nose to the upper nasomaxillary
area, carrying the perinasal soft tissue over it. These striated
muscles are followed caudally by the alar cartilages, the only
structural elements of the alae of the nose. Unilateral alar base
retraction is mainly visible in clinical pictures. As for etiology,
it is assumed that both developmental and physical trauma
processes are effective. The retraction causes asymmetry in
the nasal valve, a decrease in nasal function, and aesthetic
impairment due to the reduction of the nasal airway and the

caudal movement of the alar side to the other side. [5,6]

Understanding the relationship of the skin, subcutaneous



tissue, skin muscle fascia, alar cartilage, lateral crus, medial crus,
nostril sill, and vestibular skin is essential to understanding the
retraction of the alar base. Therefore, we must take a general
view of the anatomy of the alar base. For effective treatment,
it is necessary to understand how the structures of the alar
base are implicated by pathology. All these interactions are
essential to address the disease effectively. Therefore, the
relationship between the structures of the alar base and the
causes of retraction is very complex. From this point of view,
this ratio is to be tried to be solved anatomically. Because the
nature of the issue does not allow us to deal with pathology
alone. In short, we have an interdisciplinary relationship

between anatomy, pathology, and surgical methods. [7,8]

In this study, we developed an innovative surgical method to
correct alar base retraction more effectively and safely. We have
found that most current treatment methods have some limitations

and side effects that will unsatisfactorily influence the clinical effect.
Material and Methods

A total of 55 patients were enrolled in this study, and all
completed the follow-up. Based on data before and after the
operation, clinical outcomes showed significant differences in
nostril height (especially on the surgical side compared to the
non-surgical side), columellar length, nasolabial angle, and

patient satisfaction.
Technique

The technique aims to correct unilateral alar retractions from
the opposite view without interfering with the mimic muscles
and minimizing damage to the soft tissues. Whether utilizing a
closed technique or an open technique, we access underneath
the periosteum through a small gingival incision made at the
level of the canine tooth, and we release the soft tissue by
detaching the periosteum from the bone while remaining
lateral to the nares. (Figure 1,2) Elevation merges with the
elevation of the nasal bone periosteum. The mucosa is sutured
using a single stitch. Following the post-operative elevation,
there may be some downward drop on the adhering side. It
is a simple and effective surgical method. And it has a very
low complication rate. The only complication was upper lip
swelling that lasted about two weeks in some patients.

Two ENT specialists, other than the authors, who didn’t know
the surgeon and the applied method, evaluated the procedure's
success through the preoperative and postoperative photos.
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Figure 1: Planning the elevation of the soft tissue by detaching the

periosteum from the bone while remaining lateral to the nares.

Figure 2: Access underneath the periosteum through a small gingival

incision made at the level of the canine tooth

The same procedure can be performed endonasally, but it
is not advisable because it excludes the vestibule skin and
mucosa, which can cause soft tissue trauma and potential
valve issues. Furthermore, the nares (Webster's triangle) are
retracted laterally during the intraoral approach.

Results

This series of 55 patientsincluded 19 malesand 36 females—38
with left-sided ABR and 17 with right-sided ABR. The length of
follow-up ranged from 8 to 25 months. A senior member of
the surgical team and each patient independently rated the
nasal profile as satisfactory or very satisfactory in all cases,
in addition to being pleased with the degree of elevation.
Furthermore, the minimally invasive technique was reflected
in the low agreement on all points, with patient recovery
being rated as either satisfactory or very satisfactory.

Surgical treatment generally does not require lengthy recovery
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because incisions do not extend into the nasal vestibule. A
3-week waiting time is recommended between treating the
alar base and the tip of the nose. The time necessary to correct
an additional functional or aesthetic defect is relative and varies
depending on the cause and type. No complications were
observed in the cases discussed above. Still, complications that
could be expected are bleeding during surgery and hematomas,
which were not observed at any time during the study follow-up.

These data suggest that the proposed technique has great
potential to improve the quality of life for patients affected by
unilateral retraction of the alar base.

A potential disadvantage of these techniques is that new
incisions are made, which increases the recovery period
and might result in additional scar formation. Our described
surgical technique offers significant advantages over existing
methods for the following reasons: This new technique avoids
the major pitfalls of traditional techniques, with excellent

results and high patient satisfaction (figure3 -5).

Figure 4A-B: Preoperative and Postoperative views of a female patient

Figure 3A-B: Preoperative and Postoperative views of a female patient

Figure 5A-B: Preoperative and Postoperative views of a male patient
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Discussion

Several established methods are available to correct alar base
retraction, including conchal cartilage margin grafting, non-
excisional suture techniques, excisional suture techniques,
and tissue rearrangement, which can be used alone or in
combination. Many methods exist for correcting alar base
retraction, but achieving complete correction without relapse
remains challenging. New surgical procedures should be
developed primarily based on underlying causative factors, alar
medialization capabilities without tissue trimming, and robust
nasal base support that prevents potential issues, such as limited
alar base widening or dislocation from alar base manipulation
techniques. These principles do not contradict any previous
methods. Instead, they aim to build upon them and contribute
to newer, more standardized results with reduced relapse.
Understanding the context of the current techniques will provide
a clearer understanding of the newer methods. [9,10]

A new surgical method for correcting unilateral alar base
retraction has been developed. This technique fundamentally
differs from the existing techniques for the correction of
alar base retraction in terms of the use of the graft and the
design of the dissection area. The limitations of conventional
techniques include recurrent alar retraction, technical errors,
visually speculative results rather than functional results, the
possibility of acute traction side effects on the alar margin,
an extended learning or adaptation period for the new
technique, and the high cost. In contrast, the goal of the
developed method is to minimize the disadvantages and limit
the invasiveness of incision, flap, and suture.

Conclusions

A new surgical procedure is presented in two perspectives:
function and aesthetic outcome. This new surgical method for
correcting unilateral alar base retraction has been developed
in the process of convergence with the development of
polishing or direct surgical implementation using surgical
instruments and grafting. The desired result of the surgery is to
significantly reduce the physical deformity through less invasive
dissection and suturing, with the expected outcome being the
improvement of patient satisfaction. [11,12]

We have developed a new surgical technique that offers a
variety of advantages over existing methods. To conclude our
discussion, we compare our techniques to those detailed. A
traditional method for the correction of alar base retraction
is the use of only tip contour grafts. The use of a dissection
technique in the revision settings of bilateral alar base
retraction has been described. The case series highlighted
using an alar rim onlay graft in conjunction with an alar rim
repositioning flap to correct bilateral alar base retraction.
From the analysis, it is recommended that the primary use of
the technique be before using a secondary procedure. [13,14]
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Stage lI-lll colorectal cancer in geriatric patients: Clinicopathological
features and chemotherapy utilization

Geriyatrik hastalarda evre II-lll kolorektal kanser: Klinikopatolojik
ozellikler ve kemoterapi kullanimi
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Abstract

Aim: This study aims to assess the clinicopathological characteristics, treatment patterns, and survival outcomes of
geriatric patients with stage II-1ll colorectal cancer.

Material and Methods: This retrospective study included 99 geriatric patients (aged =65 years) diagnosed with stage II-
Il colorectal cancer at a single center from 2020 to 2024. Clinical and pathological characteristics, treatment approaches,
and survival outcomes were assessed.

Results: The median age at diagnosis was 73 years, and 63.6% of patients were male. Adjuvant chemotherapy was
administered to 86.9% of patients, with a significantly higher rate in stage lll cases compared to stage Il (91.3% vs. 58.5%, p
< 0.001). Capecitabine-based therapy was the most frequently used chemotherapy regimen. Surgical resection achieved
negative margins in 97.9% of cases, with right hemicolectomy being the most frequently performed procedure (54.5%).
The median recurrence-free survival (RFS) was 20 months, and recurrence or metastasis occurred in 20.2% of patients, with
the liver being the most frequent metastatic site. Treatment-related toxicity was observed in 53.5% of patients, leading to
chemotherapy discontinuation in six cases.

Conclusion: Adjuvant chemotherapy was more frequently administered in stage Ill patients, in line with current treatment
guidelines. Differences in chemotherapy regimens between stage Il and Ill patients underscore the importance of
personalized treatment strategies in the geriatric population. Further research is required to optimize treatment decisions
and improve clinical outcomes in this vulnerable group.

Keywords: colon cancer, colorectal cancer, geriatrics, adjuvant chemotherapy
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Oz
Amag: Bu calisma, evre II-lll kolorektal kanser tanisi almis geriyatrik hastalarin klinikopatolojik 6zelliklerini, tedavi
yaklagimlarini ve sagkalim sonuglarini degerlendirmeyi amaglamaktadir.

Gereg ve Yontemler: Bu retrospektif calismaya, 2020-2024 yillari arasinda tek bir merkezde evre II-lll kolorektal kanser
tanisi almig ve yasi =65 olan 99 geriyatrik hasta dahil edilmistir. Klinik ve patolojik 6zellikler, tedavi yaklasimlari ve sagkalim
sonuclari degerlendirilmistir.

Bulgular:Tanianindaki medyan yas 73 yil olup, hastalarin %63,6's1 erkekti. Adjuvan kemoterapi, hastalarin %86,9'una uygulanmig
olup, evre lll hastalarda evre Il hastalara kiyasla belirgin sekilde daha yiiksek oranda uygulanmistir (sirasiyla %91,3 ve %58,5, p <
0,001). En sik kullanilan kemoterapi rejimi kapesitabin bazli tedaviydi. Cerrahi rezeksiyon yapilan hastalarin %97,9'unda negatif
cerrahi sinir elde edilmis, en sik uygulanan prosediir sag hemikolektomi (%54,5) olmustur. Medyan niikssiiz sagkalim (RFS) suiresi
20 ay olup, hastalarin %20,2'sinde nuks veya metastaz gelismis, en sik karaciger metastazi gézlenmistir. Tedaviye bagl toksisite
%53,5 oraninda rapor edilmis olup, alti hastada ciddi yan etkiler nedeniyle kemoterapi birakilmistir.

Sonug: Adjuvan kemoterapi, evre lll hastalara daha sik uygulanmis ve bu durum mevcut tedavi kilavuzlan ile uyumludur. Evre Il ve lll
hastalararasindaki kemoterapirejimifarkliliklari, geriyatrik poptlasyonda kisisellestirilmis tedavi stratejilerinin Snemini vurgulamaktadir.
Bu hassas hasta grubunda tedavi kararlarini optimize etmek ve klinik sonuclari iyilestirmek icin daha fazla arastirmaya ihtiyacg vardir.

Introduction

Colorectal cancer (CRC) is one of the most commonly
diagnosed malignancies worldwide and remains a leading
cause of cancer-related mortality[1, 2]. With advancements in
healthcare and increased life expectancy, the incidence of colon
cancer among elderly populations has risen significantly[3].
Patients aged 65 and older constitute a substantial proportion
of newly diagnosed CRC cases, necessitating tailored treatment
strategies that consider age-related physiological changes,
comorbidities, and treatment tolerability[4].

Surgical resection remains the cornerstone of treatment for
localized colorectal cancer. However, the role of adjuvant
chemotherapy in elderly patients, particularly in stage Il and
Il disease, is still a topic of debate[5]. Recent studies have
explored the impact of adjuvant therapy on overall survival
(OS) and disease-free survival (DFS) in older adults. While
some reports suggest a clear survival benefit with adjuvant
chemotherapy, others highlight increased toxicity risks and
the potential for overtreatment in frail patients[6, 7].

The decision to administer adjuvant therapy in elderly patients
should be individualized based on tumor characteristics,
functional status, and life expectancy. However, limited
representation of older adults in clinical trials has led to
uncertainties in treatment guidelines[6]. In this study, we aimed
to analyze the clinicopathological characteristics and treatment
preferences of geriatric patients with stage II-ll colorectal cancer.

Material and method
Patients aged 65 years and older who were diagnosed with
colorectal cancer at our hospital’s oncology clinic between

2020 and 2024 were included in this study. Eligible patients
were those over 18 years of age, with a histopathologically

Anahtar kelimeler: kolon kanseri, kolorektal kanser, geriatri, adjuvan kemoterapi

confirmed diagnosis, who underwent surgery and were
classified as stage Il or Ill based on pathological staging.
Patients who were clinically staged but did not undergo
surgery, had a second primary tumor, were classified as stage
| or metastatic, or had incomplete data were excluded. A total
of 142 patients were screened, and 99 patients meeting the
inclusion criteria were enrolled in the study.

The pathological characteristics of the enrolled patients, their
administered treatments, dates of recurrence or metastasis, and
the last follow-up dates were recorded. The duration from the date
of diagnosis to the last follow-up or death was considered overall
survival (OS). The time from diagnosis to the first recurrence or
metastasis was defined as recurrence-free survival (RFS).

Statistical analyses were conducted using IBM SPSS Statistical
Software (SPSS 22.0, IBM Corp.). The clinical and demographic
characteristics of the patients were presented using
descriptive statistics. Categorical and numerical variables were
expressed as frequency and percentage (n, %). DFS and OS
were calculated using the Kaplan-Meier method. Hazard ratios
(HR) and 95% confidence intervals (Cl) were calculated using
the Cox regression model. A p-value < 0.05 was considered
statistically significant for all analyses.

The study received ethical approval from our hospital's
ethics committee( no:2025/54), and the study protocol was
conducted in accordance with the 1964 Helsinki Declaration.
Results

A total of 99 geriatric patients diagnosed with stage II-llI
colorectal cancer were included in the study. The median
age of the cohort was 73 years (68-78 years, min-max). The
gender distribution was 36.4% female and 63.6% male. 40.4%
of patients had a history of smoking, and 23.2% had a family
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history of malignancy. The clinicopathological characteristics
of the patients are presented in Table 1.

The most common tumor stage was T3NOMO (41.4%), followed
by T3NTMO (10.1%). Adenocarcinoma was the predominant
histological subtype (91.9%), with mucinous adenocarcinoma
accounting for 6.1% of cases. Lymphovascular invasion (LVI)
was present in 68.7% of cases, while perineural invasion (PNI)
was detected in 72.7%.

A significant difference was observed between stage Il and
stage Ill patients regarding adjuvant therapy administration
rates(p<0.01), the selection of adjuvant chemotherapy
regimens(p<0.01), the presence of perineural invasion (PNI)
(p: 0.04) and lymphovascular invasion (LVI) (p: 0.04). The
comparison of clinical and pathological features between
stage Il and stage lll patients is presented in Table 2.

All patients underwent surgical resection, with negative surgical
marginsachievedin 97.9%.The mostcommon surgicalapproach
was right hemicolectomy (54.5%). Adjuvant chemotherapy
was administered to 86.9% of patients, predominantly using
capecitabine-based regimens. Additionally, 19.7% of patients
received neoadjuvant chemoradiotherapy.




The median follow-up duration was 23 months (14-33
months). The median RFS was 20 months (11-31.5 months).
Local or distant recurrence was observed in 20.2% of patients,
with the liver being the most common site of metastasis.

Among patients receiving chemotherapy, 53.5% experienced
treatment-related toxicity, including neutropenia, diarrhea,
mucositis, and fatigue. 6 patients discontinued chemotherapy
due to severe adverse effects.

Discussion

In our study, the median age at diagnosis was 73 years. A
previous prospective study involving patients aged 65 years
and older with colon cancer reported a similar median age
at diagnosis of 72 years [8]. In our cohort, 63.6% of patients
were male, which is comparable to other studies evaluating
geriatric patients with colon cancer, where the male patient
proportion was reported as 57.2% and 56.9%, respectively [9,
10]. Additionally, the proportion of patients with an Eastern
Cooperative Oncology Group Performance Status (ECOG PS)
of 0-1 was 79.2% in our study, aligning with findings from a
Dutch study evaluating patients over 75 years of age, in which
70% of patients had a good ECOG PS[11]. These results are
consistent with the existing literature.

In our study, only 26.4% of tumors were located in the right
colon. Similarly, a population-based study conducted in Italy
by Maffei et al. reported that 34.6% of tumors in the 65-79
age group were located in the right colon. However, studies
conducted in Korea and France found higher rates of right-
sided colon tumors (43.5% and 51.6%, respectively) [10, 12, 13].

The findings of our study demonstrate significant differences
in adjuvant therapy administration, chemotherapy regimen
selection, and pathological characteristics between stage
Il and Il geriatric colorectal cancer patients. The higher
rate of adjuvant chemotherapy administration in stage lll
patients (91.3% vs. 58.5%, p < 0.001) is consistent with prior
studies indicating that adjuvant treatment is more strongly
recommended for this group due to their increased recurrence
risk[14, 15]. However, for high-risk stage Il patients, the benefits
of adjuvant therapy remain a topic of debate, given the risks of
toxicity and limited clinical trial data[5].

Comparison with existing literature reveals similar trends
in chemotherapy regimen selection, with oxaliplatin-based
regimens being more frequently administered to stage Il patients,
while a significant proportion of stage Il patients either received
capecitabine monotherapy or did not receive chemotherapy.
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These findings align with previous studies suggesting that
elderly patients have increased susceptibility to chemotherapy-
related toxicity, leading to a preference for fluoropyrimidine
monotherapy over combination regimens[14, 15].

Additionally, our study found significantly higher rates of
PNI and LVI in stage lll patients, confirming their role as key
prognostic factors associated with poorer outcomes([7, 10, 14].
The recurrence/metastasis rate was higher in stage Il patients,
though not statistically significant, which aligns with studies
highlighting the aggressive nature of advanced-stage disease[6].

In the aforementioned prospective Korean study, the majority of
patients(78%)received oxaliplatin-basedadjuvantchemotherapy,
whereas in our study, only 52% of patients who underwent
chemotherapy received oxaliplatin-based regimens[8]. A pooled
analysis of four different studies demonstrated that the addition of
oxaliplatin to chemotherapy significantly improved OS. However,
this benefit was found to be more limited in patients aged 70
years and older and was associated with increased toxicity. These
findings highlight the need for careful risk-benefit assessment
when considering oxaliplatin-based regimens in elderly patients,
given their heightened susceptibility to treatment-related
adverse effects[16].

Several limitations should be considered when interpreting
our findings. First, this was a retrospective, single-center study,
which may limit the generalizability of the results. Second,
although we analyzed key prognostic factors such as PNI and
LVI, comorbidity indices and functional status assessments
were not included, which could have provided further insight
into treatment decision-making. Finally, the follow-up duration
may not have been sufficient to capture long-term survival
outcomes and late toxicities associated with adjuvant therapy.

Conclusion

This study provides insights into the clinicopathological
characteristics and treatment patterns of geriatric patients
with stage II-lll colorectal cancer. Adjuvant chemotherapy
was more frequently administered to stage lll patients,
consistent with current treatment guidelines. Differences
in chemotherapy regimen selection between stage Il and I
patients highlight the importance of individualized treatment
decisions in the elderly. Despite the retrospective nature of
the study, these findings contribute to existing knowledge
and emphasize the need for further research to optimize
treatment approaches in this population
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Kas-Invaziv mesane kanserinde neoadjuvan ve adjuvan kemoterapinin
sagkalm tizerine etkinligi: Cok merkezli calisma
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Abstract

Aim: Muscle-invasive bladder cancer requires systemic treatment due to its high risk of metastasis. However, studies
comparing neoadjuvant and adjuvant therapy regimens are currently limited. Our goal in this study was to compare the
treatment efficacy of patients receiving neoadjuvant or adjuvant treatment in locally advanced bladder cancer.

Material and Methods: We retrospectively included 107 bladder cancer patients from 6 centres who underwent
radical cystectomy and received perioperative chemotherapy. Patients were divided into 2 categories: (i) neoadjuvant
chemotherapy (n=54) and (ii) adjuvant chemotherapy (n=53).

Results: Median follow-up was 31.6 months (95%CI| 21.8-41.4). 30-month disease-free survival (DFS) was 58.9% in the
whole group, 56.3% in neoadjuvant and 61.5% in adjuvant. 30-month DFS after neoadjuvant treatment was 70.1% in
<pT2NO and 41.1% in >pT2, according to substaging. After neoadjuvant treatment, 30-month DFS was 85.7% and 45.9%
in the pathologic complete response (CR) and non-CR group, respectively. 30-month overall survival (OS) was 69.8% in the
whole group, 71.7% in neoadjuvant and 68.2% in adjuvant. This rate in patients with neoadjuvant downstaging was 81.4%
and 62% in the <pT2NO0 and >pT2 groups, respectively. At the same time, 30-month OS in the pathologic CR and non-CR
group was 100% and 62.6%, respectively.

Conclusion: In patients with locally advanced bladder cancer who show a pathologically complete response to

neoadjuvant chemotherapy, it is important to be evaluated in a multidisciplinary consultation in order to give cisplatin-
based treatment before surgery since it has a significant contribution in terms of both DFS and OS.
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Oz
Amag: Kasa invaze mesane kanserinin tedavisinde yliksek metastaz riski nedeniyle sistemik tedavi 6nerilmektedir.

Neoadjuvan veya adjuvan tedaviyi karsilastiran yeterli calisma olmamasi nedeniyle bu ¢alismada amacimiz lokal ileri evre
mesane kanserinde neoadjuvan veya adjuvan tedavi alan hastalarin tedavi etkinligini karsilastirmaktir.

Gereg ve Yontemler: Radikal sistektomi yapilan ve perioperatif kemoterapi alan 6 merkezden 107 mesane kanseri hastasi
retrospektif olarak calismaya dahil edildi. Hastalar 2 kategoriye ayrildi: (i) neoadjuvan kemoterapi (n=54) ve (ii) adjuvan
kemoterapi (n=53). Ortanca takip siiresi 31.6 aydi (%95Cl| 21.8-41.4). 30. ay hastaliksiz sagkalim orani (HSO) tim grupta
%58.9, neoadjuvanda %56.3 ve adjuvanda %61.5 idi. Neoadjuvan tedavi sonrasi 30.ay HSS evrelemeye gore <pT2NO'da
%70.1 ve >pT2'de %41.1 idi. Neoadjuvan tedavi sonrasinda, 30.ay HSO patolojik tam yanit (TY) ve TY olmayan grupta
sirastyla %85,7 ve %45,9 idi. 30.ay genel sagkalim orani (GSO) tlim grupta %69,8, neoadjuvanda %71,7 ve adjuvanda %68,2
idi. Neoadjuvan tedavi ile evre gerilemesi olanlarda<pT2NO ve >pT2 gruplarinda 30.ay GSO sirasiyla %81.4 ve %62.0 idi.
Ayni zamanda, patolojik TY ve TY olmayan grupta 30.ay GSO sirasiyla %100 ve %62.6 idi.

Sonug: Neoadjuvan ve adjuvan kemoterapi, kas-invaziv mesane kanseri tedavisinde sagkalimi 6nemli 6lclide etkileyen
yaklasimlardir. Patolojik tam yanit ve sisplatin bazlirejimler, dahaiyi sagkalim sonuglaniileiliskilidir. Bu bulgular, tedavi planlamasinda
patolojik tam yanitin ve rejim seciminin dnemini vurgulamaktadir ve tedavi karar multidispliner olarak verilmelidir.

Anahtar Kelimeler: mesane kanseri, neoadjuvan kemoterapi, radikal sistektomi, adjuvan kemoterapi, sagkalim sonuclari

Introduction

Bladder cancer (BC) is the fourth most prevalent cancer among
all new cases of cancer in men, with a prevalence three times
higher than in women, according to recent statistics (1).
The histopathological diagnosis of the patients is urothelial
carcinoma with a rate of 90% (2). When the tumour invades the
detrusor muscle, it is called muscle-invasive bladder cancer. The
primary method of treatment is surgery, which includes pelvic
lymph node dissection and radical cystectomy (RC). However, it's
important to recall that 50% of patients have micro-metastases,
which increase the risk of metastasis to distant organs and intra-
abdominal lymph nodes. As a result, current guidelines suggest
that systemic treatment should be considered in addition to
local treatment at this stage (clinically T2) (3).

Systemic therapies can be administered as neoadjuvant
(NAQ) or adjuvant (AC) treatment from T2 clinically in non-
metastatic bladder cancer. According to current treatment
guidelines, adjuvant treatment should consist of platinum
plus gemcitabine therapy and immunotherapy in selected
patients. While studies have shown that AC contributes to
DFS, no significant contribution to OS has been observed (4).
However, it is important to note that serious complications
after RC can delay AC for an average of 3 months in 30% of
patients. Moreover, it has been observed that the risk of distant
metastasis increases when AC is administered after 8 weeks
(5). Therefore, it is recommended that NAC be administered
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whenever possible. While several studies have demonstrated
that adjuvant platinum-based chemotherapies can enhance
DFS, no improvement in OS has been observed (6).

The benéefits of neoadjuvant treatment are to provide systemic
control of the disease, to reduce the clinical and radiological
stage, and to observe in-vivo treatment efficacy. Neoadjuvant
treatment is also known to contribute to survival in bladder
cancer (7). In the trial comparing the neoadjuvat regimen of
vinblastine, doxorubicin, cisplatin, and methotrexate (MVAC)
with surgery alone, the median overall survival in the NAC arm
was 77 months, representing a two-fold increase compared
to surgery alone. In addition, the pathological complete
response (CR) rate is 38% (8). However, MVAC treatment is not
a regimen that we actively use because of its haematological
and gastrointestinal side effects. Phase 3 data for this regimen
is not available and is mostly used based on metastatic disease
data. In 40-67% of cases who underwent surgery alone without
neoadjuvant treatment, pT3-T4a or lymph node positivity is
observed, and 5th year survival is 25-30% (7). There is not a
significant difference in the pathological CR rate between the
cisplatin and gemcitabine with MVAC regimen compared to
other studies that used NAC choosing. However, pathological
complete response rate and survival results are more negative
with gemcitabine and carboplatin (9).

In light of this information, our aim in this study was to
compare the clinical efficacy of neoadjuvant and adjuvant



treatments in bladder cancer and to evaluate the parameters
affecting survival.

Material and Methods
Patient characteristics

In our study, we included 107 patients with locally advanced
bladder cancer, aged over 18 years, from six centers, who were
followed between 2008 and 2023 at medical oncology clinics.

Patients with non-muscle-invasive bladder cancer who did not
receive systemic chemotherapy (neoadjuvant or adjuvant) were
excluded from the study. All patients received cisplatin-based
treatment as neoadjuvant therapy. However, carboplatin was given
to patients for whom cisplatin was ineligible (ECOG performance
stats of > 1; creatine clearance less than 30 ml/min; grade 2 or
greater peripheral neuropathy etc.) for adjuvant treatment.

Data on age at bladder cancer diagnosis, histological
ECOG-PS status, demographic,
clinical and pathological characteristics (including gender,

features of the tumor,

lymphovascular invasion, and surgical margin), treatments,

and treatment response were recorded.
Follow-up time, DFS, OS data were also calculated.

The primary endpoint of DFS was defined as the time from the
date of diagnosis to first progression, death, or last disease-free
visit. OS was defined as the time from the date of diagnosis to
death or last visit.

Every piece of data was analyzed using SPSS 23.0 software. Both
univariate and multivariate analyses were conducted. In the
study, results with p<0.1 in univariate analysis were included
in multivariate analysis results. The standard deviation was
represented by the symbol (). To compare parametric variables
between groups, the independent variable t test was employed.
The nonparametric variables were assessed using the chi-square
test. Cox Regression was used for multivariate analysis. The
Kaplan-Meier test was used to analyze survival. A 95% confidence
interval was assigned. A significant p-value was defined as <0.05.

This study was conducted in accordance with the principles of
the Declaration of Helsinki. Approval was granted by Marmara
University School of Medicine Ethics Committee dated
05.05.2023 and numbered 05.05.2023.627

Results
In this retrospective and multi-center study, 107 patients
were investigated (Table 1). NAC was administered to 54

(50.4%) and AC to 53 (49.6%) patients. The median age of
the patients was 63 years (IQR:39-86). In 93% of the patients,
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urothelial histopathology was normal. All patients underwent
radical cystectomy. Table 1 also compares the demographic
characteristics and treatment response of patients receiving
neoadjuvant and adjuvant treatment. Perineural invasion,
lymphovascular invasion and surgical margin positivity were
less in the NAC group, which were statistically significant
(p=0.004 vs p=0.005; p=0.02, respectively). All patients received
cisplatin plus gemcitabine as NAC. Adjuvantly, 64% received
cisplatin plus gemcitabine and 36% received carboplatin plus
gemcitabine. The groups differed significantly in terms of the
pathological T and N stages. The rate of pT0-1 was 58% in the
NAC group and 6% in the AC group, and NO was 96% vs 40%,
respectively (p=0.001). In the NAC group, CR rate was 28% and
pathological down-staging was 57%.

The median follow-up period of all patients was 31.6 months
(95% Cl 21.8-41.4). 30-month DFS was 58.9% in the whole
group,56.3%inthosewhoreceived neoadjuvanttreatmentand
61.5% in those who received adjuvant treatment. 30-month
DFSwas according to down staging after neoadjuvant, <pT2NO
70.1% and 41.1% in the group with > pT2. After neoadjuvant
treatment, 30-month DFS was 85.7% vs 45.9% in pathological
CR vs non-CR group, respectively. 30-month OS was 69.8%
in the whole group, 71.7% in those receiving neoadjuvant
treatment and 68.2% in those receiving adjuvant treatment.
This rate in patients with neoadjuvant downstaging was
81.4% and 62% in the <pT2NO0 and =pT2 groups, respectively.
Meanwhile, 30-month OS in the pathological CR vs non-CR
group was 100% vs 62.6%, respectively.

30-month OS and DFS rates are summarized in Table 2.
30-month OS was 69.8% in the whole group, 100% in the
group with pathological CR and 62.6% in the non-CR group.
This rate was 81.4% in the down staging (<pT2NO) group and
62% in the = pT2 group. Cisplatin treatment was superior to
carboplatin in both 30-month DFS and 30-month OS groups.

30-month DFS was 58.9% in the whole group, 85.7% in the
group with pathological CR and 45.9% in the non-CR group.
30-month DFS was 70.1% in the down staging (<pT2NO) group
and 41.1% in the > pT2 group. Median DFS was 44.5 months
(95% Cl 23.4-65.6) in all patients. The median DFS was 25.4
months ((95% Cl 5.6-45.1) in the non-CR group (p=0.02), while
the median DFS was not reached in the CR group (Figure 1).

The group that achieved CR after neoadjuvant treatment had
longer overall survival times than the group that received
both non-CR and adjuvant treatment (Figure 2).
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Figure 2. Comparison of Overall Survival Between Groups

Table 3 shows the univariate and multivariate analysis of
potential prognostic factors for disease-free survival. Complete
response (CR vs non-CR) was significant in both univariate
and multivariate analyses. In multivariate analysis, there were
HR=0.23 (0.10-0.49) P=0.01 patients with complete response.

In terms of OS, being treated with a cisplatin regimen longer
overall survival times in both univariate and multivariate
analyses. In multivariate analysis, there were HR=0.39 (0.17-0.86)
P=0.01. In addition, patients older than 65 years had shorter
overall survival times (HR=1.39 (1.27-3.86) P=0.03) (Table 4).
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Discussion

The study findings suggest that patients who responded to
neoadjuvant treatment for locally advanced bladder cancer
(complete response or down staging) had a better prognosis
than those who did not respond to adjuvant and neoadjuvant
treatment. Additionally, the study identified advanced age as
a factor that impacted overall survival.

According to current guidelines, cisplatin-based neoadjuvant
treatment is recommended for bladder cancer starting from
clinically staged T2. However, despite being the standard
treatment for muscle-invaded bladder cancer, only 15% of
patients receive it (7). This data emphasizes the importance of
multidisciplinary evaluation. While neoadjuvant cisplatin-based
combined chemotherapy regimens have demonstrated an
overall survival advantage, it is important to acknowledge that
50% of these patients still have residual tumors at postoperative
T2 and above (7). In our study, 54% of the patients received
neoadjuvant treatment and all of them received cisplatin plus
gemcitabine. In comparison with the literature, the CR rate after
neoadjuvant treatment was 28% and pathologic down-staging
was 57%.Therefore, it isimportant to explore alternative treatment
strategies that may improve response rates and survival outcomes.
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Moreover, it is important to note that a significant proportion
of patients who undergo radical cystectomy are unable to
receive adjuvant treatment due to prolonged complications and
comorbidities. Therefore, it is imperative to carefully assess eligible
patients for neoadjuvant treatment.

As it is widely acknowledged, neoadjuvant chemotherapies
have been shown to yield complete response rates of 30-40%.
Unfortunately, even with these treatments, 50% of patients
still have >pT2 residual tissue after radical cystectomy. In order
to improve these response rates, it may be worth considering
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combinations of chemotherapy and immunotherapy, as has
been seen in studies on lung cancer treatment (10). However,
it is important to note that phase 2 studies did not show a
significantincrease in pathological responserates. It is possible
that the results of phase 3 studies will lead to changes in
clinical practice (11). As seen in Figure 2, it is a well-established
fact that neoadjuvant treatment leads to longer survival
times and is particularly beneficial for patients who achieve
a complete response. The findings were consistent with the
literature. While the 30-month OS rate was 71.7% in those who




received neoadjuvant treatment, this rate was 68.2% in those
who received adjuvant treatment. As previous studies have
shown, neoadjuvant treatment provides a survival advantage
for patients who achieve a complete pathological response
with NAC (12). Platinum-based NAC can increase the 5-year
survival rate by 5-10% in the relevant population. Patients
who respond to NAC have a 5-year survival rate of 80-90%,
whereas non-responders have a rate of 30-40% (13).

When we look at other studies with neoadjuvant chemotherapy
selection, there is no significant difference in terms of
pathological complete response rate in the comparison of
cisplatin plus gemcitabine and MVAC regimen. However,
pathological complete response rate and survival results are
more favorable with MVAC regimen. In the study comparing
donse dens MVAC with gemcitabine cisplatin, although the
pathological complete response rate (42% vs 35%) was not
statistically significant, it was slightly superior in the dd-MVAC
arm (p=0.2). However, pathological down-staging rates were
better in the dd-MVAC arm (p=0.007). 3-year PFS with dd-MVAC
was 64% and statistically significant (p=0.02) (9). Carboplatin is
not recommended as a substitute for cisplatin, as the complete
response rate with carboplatin is below 10% in patients for
whom cisplatinis not suitable (14).The results ofimmunotherapy
studies for these patient groups are encouraging (15, 16).

Apartfromimmunotherapies, pathological complete response
rate is 35% when antibody drug conjugate (ADC) anti-
Nectin-4 enfortumab and cisplatin are given neoadjuvantly
in unsuitable patients. In terms of squamous histology, the
efficacy of chemotherapy has not been clearly demonstrated
and surgery may be a priority (17). In our study, 8 patients had
squamous cell carcinoma. Seven patients received adjuvant
treatment after direct surgery, 1 patient was operated only
after neoadjuvant treatment and no pathological complete
response was achieved. In our study, all patients received
cisplatin plus gemcitabine as neoadjuvant treatment and our
results are compared with other studies in Table 5, and our
results are similar to other studies.

The role of postoperative adjuvant chemotherapy in BC
remains unclear. So far, prospective randomised trials have
demonstrated a contribution to progression-free survival in
patients receiving cisplatin-based adjuvant chemotherapy,
but this has not been reflected in overall survival (18). In the
adjuvant immunotherapy group (nivolumab), 40% of patients
underwent surgery after cisplatin-based chemotherapy and
had residual tumors staged >T2, while the remaining patients
were directly operated on because they were not suitable
for cisplatin. This approach provided a two-fold advantage
in disease-survival, which was the primary outcome. In
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conclusion, platinum base adjuvant therapy or nivolumab is
recommended for patients with >T3 and node positivity after
radical cystectomy without neoadjuvant treatment due to its
contribution to DFS. In addition, adjuvant nivolumab may be
considered for patients with residual disease after cisplatin-
based postoperative treatment (19). In our study, adjuvant
treatment was given to patients with residual disease who
had not received neoadjuvant treatment before. While 60%
of the patients received cisplatin combination therapy, 40%
were treated with carboplatin-based therapy. We were unable
to administer adjuvant immunotherapy to any of our patients
due to the lack of reimbursement coverage in our country.
However, 30-month OS was two times higher with cisplatin
compared to carboplatin (81% vs 44%, respectively). If the
patient has not received neoadjuvant treatment, cisplatin
should be strongly considered for adjuvant therapy.

Limitations

The major limitation of our study is that data may be lost
due to its retrospective nature and confounding factors may
not be controlled. Although the number of patients was
small and none received neoadjuvant dose-dense MVAC or
immunotherapy as adjuvant treatment, the most important
conclusion of this study is that neoadjuvant treatment and the
response that it generates play a crucial role in determining
patient prognosis.

Conclusion

In conclusion, neoadjuvant cisplatin-based chemotherapies
significantly improved both pathologic response and survival
in muscle- invasive bladder cancer. Age and chemotherapy
intensity were found to be important prognostic factors,
with younger patients and more cisplatin-based treatments
achieving better outcomes. Surgery, radiotherapy and
systemic treatment options in muscle invasive bladder cancer
can be evaluated in multidisciplinary tumor consultations.
Patients who can respond to neoadjuvant therapy should
receive neoadjuvant therapy, but if neoadjuvant therapy
is not feasible, adjuvant therapy can be considered. The
lack of significant difference between the two treatment
strategies emphasizes the importance of adjuvant therapy
for patients who cannot undergo neoadjuvant treatment.
Further prospective studies are needed to explore optimized
chemotherapy regimens that may improve survival while
minimizing toxicity, especially in elderly or high-risk patients.
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Oz
Amag: Son yillarda enterokok bakteriyemilerinin sikligi ve mortaliteleri artmaktadir. Calismamizda enterokok bakteriyemilerinde

son bes yillik antimikrobiyallere direng degisimleri, mortalite gelisimine etkisi olabilecek risk faktorleri arastinlarak, ampirik
tedavilere ve hasta izlemlerine katki saglamak, ilerde yapilacak ¢alismalara yol gosterici olabilmek amaclanmustir.

Gereg ve Yontemler: 2020-2024 tarihleri arasinda 18 yas Uzeri enterokok bakteriyemileri kesitsel ve retrospektif olarak
arastinlmistir. Hastalarin demografik verileri, komorbiditeleri, klinik bulgulari, laboratuvar sonuglari, enfeksiyon odaklari, yapilan
invazif girisimler, etken dagilimlari ve prognoz arastirilarak, SPSS 25.0 (IBM Corp., Armonk, NY, USA) programinda analiz edilmistir.

Bulgular: 279 enterokok bakteriyemisinin, 140’1 (%50.2) kadin hastaydi. En sik etken E. faecium 161 (%57.7), yas ortalamasi
66.3+16.2 saptandi. E. faecium bakteriyemisi daha genc yaslarda, cerrahi bolimlerde, sekonder kaynakli, saglik hizmeti
iliskili olarak gortlmekteydi (p<0.05). Intraabdominal ve apse odaklari sikti. Antibiyotiklere diren¢ durumu E. faecium’ da
diger etkenlere gore yiksekti (p<0.05). E. faecalis bakteriyemisi ise daha ¢cok toplum kaynakli, primer odakliydi. Kateter
iliskili kan dolasimi enfeksiyonu ve endokardit daha sik, antibiyotiklere direnc oranlari daha distktl (p<0.05). Mortalite
%74.5 olarak saptandi. Sekonder bakteriyemiler, immiinostipresyon, malignite, COVID-19, hipoalbuminemi varhgi,
perkitan endoskopik gastrostomi, nasogastrik sonda, idrar sondasi, trakeostomi, mekanik ventilasyon gibi girisimler,
antibioyotiklere direnc, YBU'de yatis, SIRS, sepsis varliginda mortalite yiiksek saptandi. Pitt bakteriyemi skoru ve Charlson
komorbidite indeksi ortalamalari da mortal seyredenlerde daha yiiksekti (p<0.05).

Sonuglar: Enterokok bakteriyemileri ileri yaslarda gortlen, siklikla saghk hizmeti iliskili enfeksiyonlardir ve mortalite
oranlari yuksektir. Antibiyotik direncinin ve yapilan girisimlerin mortaliteyi artirmasi nedeni ile antimikrobiyal yonetim
calismalarinin, komorbiditelerin, enfeksiyon odaklarinin kontrolliniin, gereksiz invazif girisimlerden kaginilmasinin
enterokok bakteriyemilerinden korunmada 6nemli oldugu dasliniilmektedir.
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Abstract

Aim: The frequency and mortality of enterococcal bacteremias have been increasing in recent years. In our study, we
aimed to contribute to empirical treatments and patient follow-up and to guide future studies by investigating changes
in resistance to antimicrobials in enterococcal bacteremia in the last five years and risk factors that may affect the
development of mortality.

Material and Methods: Enterococcal bacteremias in people over 18 years of age were investigated cross-sectionally and
retrospectively between 2020 and 2024. Demographic data, comorbidities, clinical findings, laboratory results, infection
foci, invasive interventions performed, agent distribution, and prognosis of the patients were investigated and analyzed
in the SPSS-25.0 (IBM Corp., Armonk, NY, USA), program.

Results: Of the 279 patients with enterococcal bacteremia, 50.2% were female. The most common agent was E. faecium %57, and
the average age was 66.3 £ 16.2 years. E. faecium was seen at younger ages, in surgical departments, and as secondary, healthcare
related (p<0.05). Intraabdominal and abscess foci were frequent. Resistance to antibiotics was higher in E. faecium than other factors
(p < 0.05). E.faecalis was more community-acquired and primary-focused, catheter-related bloodstream infection and endocarditis
were more frequent, and antibiotic resistance rates were lower (p< 0.05). Mortality was determined as 74.5%.

Conclusions: Enterococcal bacteremias are frequently healthcare related infections that occur in older ages and have
high mortality rates. Since antibiotic resistance and interventions increase mortality, antimicrobial management studies,
control of comorbidities, infection foci, and avoidance of unnecessary invasive interventions are thought to be important
in protecting against enterococcal bacteremia.

Keywords: Enterococcal bacteremia, E. faecalis, E. faecium, Epidemiology, Antimicrobial resistance

Enterokok bakteriyemilerinde E. faecium ve E. faecalis en
[4,5].
vankomisin direncli enterokoklar (VRE), %901ni E. faecium

Giris

sik saptanan turlerdir Enfeksiyonlarin %30'unu ve

Enterokoklar, dogada ve insan ile hayvan bagirsaginda yaygin
olarak bulunan, fakiltatif anaerob, gram pozitif boyanan ve

kisa zincirler halinde gruplasan koklardir. Eskiden D grubu
streptokoklar olarak siniflandiriimiglardir.  Kuruluk, yiksek
1si ve olumsuz cevresel kosullara karsi direng gosteren bu
mikroorganizmalar, oldukca dayanikli yapiya sahiptirler [1].

insan mikrobiyotasinda dogal olarak bulunmalari nedeniyle
endojen enfeksiyonlara yol acabilmelerinin yani sira, cevresel
bulas yoluyla eksojen enfeksiyonlara da neden olabilirler.
Enterokok enfeksiyonlarinin gelisiminde ileri yas, komorbiditeler,
immunoslpresyon, santral vendz veya Uriner kateter varlidi,
gecirilmis cerrahi girisimler ve genis spektrumlu antibiyotik kullanimi
gibi faktorler 5nemli risk faktorleri arasinda yer almaktadir [1,2].

Enterokoklar toplum ve saglk hizmeti iliskili enfeksiyonlara
(SHIE) neden olabilirler. Hastane kaynakli enfeksiyonlarin
en sik Uclincli etkeni olarak bildirilmektedirler. idrar yolu,
doku
yaygin etkenleri arasindadirlar [1-3].

intraabdominal,  deri-yumusak enfeksiyonlarinin
Ayrica bakteriyemi,
infektif endokardit, menenjit gibi komplike, mortal seyirli
enfeksiyonlara yol acabilirler. Enterokok bakteriyemileri primer
odak olabilecedi gibi, cerrahi alan, gastrointestinal, Griner sistem

gibi sekonder odaklardan da kaynaklanabilmektedir [1-3].
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olusturmaktadir [2]. Bakteriyemilerin tedavisinde, enterokoklarin
antibiyotiklere giderek artan antimikrobiyal diren¢ énemli bir
sorundur [4,5]. Antimikrabiyal diren¢ dogal (intrensek) veya
Ozellikle

sefalosporin, ampisilin, gentamisin, vankomisin gibi en sik

kazanilmis  (ekstrensek) olarak gelisebilmektedir.
kullanilan antibiyotiklere gelisen direng 6nemli bir sorundur [5,6].
Ulkemizde E. faecalisde vankomisin direnci %3, E.faeciumda
%20 civarindadir [7,8]. Avrupa sirveyansi verilerine gore E.
faecium vankomisin direnci %21-25 arasinda bildirilmektedir [9].
Direnc bakteriyemilerdeki tedaviyi zorlastirmakta, kombinasyon

ve yeni tedavi seceneklerinin gelistirilmesini zorunlu kilmaktadir.

Bakteriyemilerde hizla tani konulmasi, uygun ampirik ve etkene
yonelik tedavilerin erken baslanmasi hastalar icin hayati
olabilmektedir. Bunun icin mikrobiyolojik etkenlere yonelik
dagihm ve direng verilerinin diinya, Ulke ve lokal hastane
bazinda yakindan takip edilmesi gerekmektedir. Son yillarda
enterokok bakteriyemilerinin sikhdi artmaktadir. Calismamizda
enterokok bakteriyemisindeki son bes yildaki etken dagilimlari,
yillar icinde antimikrobiyallere diren¢ degisimleri, prognoz ve

mortalite gelisimine etkisi olabilecek risk faktorleri arastirilarak,



ampirik tedavilere ve hasta izlemlerine katki saglamak ve ilerde
yapilacak calismalara yol gosterici olabilmek amacglanmistir.

Gereg ve Yontemler

Arastirma, 10cak2020ve 31 Aralik2024 tarihleriarasinikapsayan
kesitsel bir calismadir. Uclincii basamak, {iniversite hastanesi
Mikrobiyoloji laboratuvarinda, kan kdltirlerinde enterokok
Ureyen, 18 yas Uzeri hastalar retrospektif olarak incelenmistir.
hastada
tekrarlayan Uremeler ¢alismaya dahil edilmemistir. Hastalarin

Polimikrobiyal Uremeler, kontaminasyonlar, ayni
demografik verileri, komorbiditeleri, klinik bulgulari, laboratuvar
sonuclari, enfeksiyon odaklari, yapilan invazif ve diger girisimler,
etken dagilimlari, mortalite durumlar arastirlmistir. Hastaneye
yatmadan once ya da yatistan sonraki ilk 48 saat icinde gelisen
enfeksiyonlar toplum kaynakli, hastaneye yatistan >48 saat
sonragelisen, hemodiyaliz, saglk bakimiveren kurulusta, saglk
hizmeti alma sonrasinda gelisen enfeksiyonlar ise saglik hizmeti
iliskili enfeksiyonlar (SHIE) olarak kayit altina alinmistir. Tam
ilac direnci icin antibiyogramdaki tim antibiyotiklere direncli
suslar, coklu ilag direnci igin U¢ antimikrobiyal kategoride en az
bir antimikrobiyale direnc olarak tanimlanmistir infeksiyonlar
icin sirveyans tanimlari, Charlson komorbidite indeksleri, Pitt
bakteriyemi skorlari, SIRS, sepsis tanilari icin ilgili literattirlerde

belirtilen kriterler kullanilmistir [10-16].
Laboratuvar Enterokok Bakteriyemisi Tanimlamalari

Enterokok bakteriyemilerini tanimlamak icin laboratuvara
gelen, atesi olan hastalardan rutin alinmakta olan en az iki set
kan kulturd, BD Bactec Fx (Becton, Dickinson and Company,
ABD) cihazinda ortalama bes giin bekletilmektedir. Cihaz
Ureme sinyali verdiginde gram boyama yapilarak, gram pozitif
kok saptananlarin kanli ve eosin metilen blue (EMB) besiyerine
ekimi yapilmaktadir. Kanl besiyerindeki Gremelerden katalaz
testi negatif ve PYR testi (L-Pirolidonil-B-naftilamid) pozitif
olanlar disk difiizyon ile uygun antibiyograma alinmaktadir.
Konvansiyonel yodntemler disinda laboratuvarda tim kan
kilturerinde Ureyen tim enterokoklarin BD PhoenixTM
M50 (Becton, Dickinson and Company, ABD) tam otomatize
cihazinda tur tayini ve antibiyotik duyarhlklari calisiimaktadir.
Turlerden E. faecalis, E. faecium, Enterococcus spp (non-
faecium veya non-faecalis olarak; E. durans, E. raffinosus,
E.gallinarum, E. casselifalvus tirleri de tanimlanabilmektedir)
olarak elde edilen sonug bildirilmektedir.

istatistiksel Analiz

Verilerin analizi icin SPSS (Statistical Package for the Social
Sciences) versiyon 25.0 paket programi (IBM Corp., Armonk, NY,
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ABD) kullanilmistir. Nicel verilerin normal dagilima uygunlugu
icin Kolmogorov Smirnov veya Shapiro-Wilk testleri yapilmistir.
Tanimlayici analizlerde stirekli degiskenlerin karsilastiriimasinda
normal dagiim saptandiysa parametrik testler, ortalama +
standart sapma, normal dagilim yoksa ortanca (IQR veya
minimum-maksimum)degerlendirilmistir. Nicel degiskenlerdeki
bagimsiz 6rneklerde iki grup karsilastirmalarinda normal
dagihmda parametrik testlerden badimsiz 6rnekler T testi,
ikiden fazla bagimsiz grup karsilastirmalarinda ise tek yonla
varyans analizi (tek yoni ANOVA) kullanilmistir. Normal
dagilima uymayanlarda iki bagimsiz grup karsilagtimalarinda
nonparametrik Mann-Whitney U testi, ikiden fazla gruplarda
Kruskal wallis yapilmistir. Kategorik degiskenlerde frekans ve
yuzde alinarak, aralarindaki iliski Fisher kesin testi ve Pearson
ki-kare testi ile arastinlmistir. Tim istatistiklerde p<0.05 degeri

istatistiksel olarak anlamli bulunmustur.
Etik kurul

Arastirmamiz Diinya Tabipler Birligi, Helsinki Bildirgesine
uygun olarak ytritilmustir. Baskent Universitesi, Tip ve Saglik
Bilimleri Arastirma Kurulu tarafindan 02.01.2025 tarihinde
degerlendirilerek, KA24/452 proje numarasi ile onaylanmistir.

Baskent Universitesi Arastirma Fonunca desteklenmistir.
Bulgular

Bes yillik siire icerisinde 279 hastada enterokok bakteriyemisi
saptanmistir. Hastalarin 140" (%50.2) kadindir. Etkenlerin tur
dagilmi irdelendiginde; 161 (%57.7) hastada E. faecium, 90
(%32.2) hastada E. faecalis, 28 (%10.1) hastada ise diger
enterokok tipleri tespit edilmistir. 2021 yilinda diger enterokok
tarleri ikinci siraya yerlesse de, yillar icinde dalgalanmalarla E.

faecium ve E. faecalis en sik iki etken olmustur (Sekil 1).

Grafik 1. 2020-2024 yillari arasinda enterokok
bakteriyemileri etkenlerinin dagilimi

Efaecium —a—E. faecalis

Sekil 1. 2020-2024 yillari arasinda enterokok bakteriyemi etkenlerinin dagilimi
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Erkeklerde E. faecalis, kadinlarda diger enterokok turleri (E. spp)
daha sik saptanmistir. (Tablo 1). E.faecium bakteriyemilerinde
yas ortalamasi 66.3£16.2 olarak diger etkenlerden daha
dustktur (p=0.006). Ayrica
faecium’ da digere etkenlere gore anlamli olarak yiiksektir
(p=0.028). Cerrahi boliimlerde E. faecium, dahili bolimlerde

65 yas alti hasta sayisi E.

E. faecalis, yogun bakim Unitesinde diger Enterococcus spp.
bakteriyemileri dahafazla tespit edilmistir (p=0.001). Hastalarda
malignite varligi, immunsupresif tedavi aliyor olmak, diyabet
ve bobrek hastaliklari en sik eslik eden komorbiditelerdir.
Hastalara yatislari boyunca ¢ok sayida girisim uygulanmistir.
Komorbiditeler ve yapilan invazif girisimler ile etkenler
arasinda anlamli farkhhk gérilmemistir (Tablo 1).

Bakteriyemilerin  %75'i SHIE, %25'i

toplum  kaynakli

enfeksiyonlardi E. faecalis bakteriyemilerinde toplum kaynakli
ve primer enfeksiyonlar daha sik gorilirken (p=0.002), E.
faecium ve diger etkenlerin neden oldugu bakteriyemiler
siklikla sekonder odakli ve SHi enfeksiyonlardi (p=0.001).
Kateter iliskili kan dolagimi enfeksiyonu ve endokarditde E.
faecalis, apse ve intraabdominal enfeksiyonlara sekonder
gelisen bakteriyemilerde
(p<0.05).
enfeksiyonlar, idrar yolu enfeksiyonlari en sik saptanan
tetkiklerinde,
hemoglobin, trombosit sayimi, C-reaktif protein, karaciger

E. faecium ylksek saptanmistir

Sekonder  bakteriyemilerde  intraabdominal

enfeksiyonlardir. Laboratuvar beyaz kire,
ve bobrek fonksiyon testlerinde etkenler arasinda farklilk
gOrulmemistir (p>0.05). Ancak E. faecalis'de hipoalbuminemi

daha sik saptanmistir (p<0.05) (Tablo 2).
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Antibiyotiklere direnc arastirildiginda, coklu ilag direnci, vankomisin,
teikoplanin, ampisilin, piperasilin, gentamisin,
imipenem direnci E faeciumda diger etkenlerden yiiksek
saptanmistir (Sekil 2). E. faecium'da vankomisin direnci %224, E.
faecalis'de %2.2 bulunmustur. Sepsis ve sistemik inflamatuvar cevap
sendromu (SIRS) mevcutiyeti ve 30 glinliik hastane mortalitesinde
etkenler arasi fark gorilmezken, yogun bakim Unitesinde yatis E.
faecalis bakteriyemilerinde diger etkenlerden daha diistik oldugu
gorilmstiir (p<0.004) (Tablo 3). Bes yil icindeki antibiyotiklere
diren¢ durumundaki degisiklikler arastinldiginda ampisilin,
amoksisilin, gentamisin, imipenem, piperasilin, teikoplanin ve
vankomisin direncinde artis oldugu saptanmustir (Sekil 3).

amoksisilin,

Grafik 2. Enterokok etkenlerinin antibiyotiklere
direng durumu

m E_faecalis
m E_faedum

mEspp

Sekil 2. Enterokok bakteriyemilerinde antibiyotiklere direnc grafigi (CID;

Coklu ilag direnci, TID; tam ilag direnci, VRE; vankomisin direncli enterokok)

Grafik 3. 2020-2024 yillar1 arasinda enterokoklarda
antibiyotiklere direng degisimi
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Sekil 3. Yillaricinde enterokoklarda antibiyotiklere direng degisimi

Calismamizda tiim enterokok bakteriyemilerinde 30 giinliik
hastane mortalitesi %74.5 olarak saptanmistir. Mortaliteye
etki eden risk faktorleri incelendiginde yas ve cinsiyetler
arasinda fark goriilmemistir (p>0.05. Sekonder bakteriyemiler,
immunstpresyon, malignite, eslikeden COVID-19 enfeksiyonu,
hipoalbuminemi varligi, YBU'de yatisi anlamli bulunmustur
(p<0.05), (Tablo 4). Ayrica yapilan PEG (perkitan endoskopik
gastrostomi), nasogastrik sonda, idrar sondasi, trakeostomi,
mekanik ventilasyon gibi girisimler varliginda mortalite
anlamli olarak yuksektir (p<0.05), (Tablo 4).
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etkisi

degerlendirildiginde, etkenler arasi fark goriilmezken, ampisilin,

Etkenlerin ve antibiyotik direncinin  mortaliteye
gentamisin, imipenem, piperasilin, teikoplanin direnci varliginda

mortalite anlamli olarak yliksek saptanmistir (p<0.05). Ayrica
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SIRS, sepsis, yogun bakim Unitesinde yatisinda mortaliteyi
artirdigi gorilmdistur (p<0.05). Pitt bakteriyemi skoru ve Charlson
komorbidite indeksi ortalamalari da mortal seyredenlerde daha
yuksek olarak bulunmustur (p< 0.05), (Tablo 5).

Tartisma

Enterokoklar diinyada ve Ulkemizde bakteriyemilerin en sik
etkenlerinden biri olarak karsimiza ¢ikmaktadir [1,6,7,9,17-19].
Calismamizda bes yilda saptanan 279 enterokok bakteriyemisinin
en sik etkeni E.faecium, ikinci siklikta E. faecalis'dir. Benzer sekilde
bazi calismalarda en sik etken olarak E. faecium saptanmakla
birlikte, E. faecalis'in en sik etken oldugu bildirimler de mevcuttur
[2,6,17,19,20]. Caismamizda hastalarimizin %50.2'sini kadinlar
olusturmaktaydi ancak literatiirde erkek hastalarda 9%50-75
arasinda daha sik olduguna dair veriler mevcuttur [6,19,20].
saptanmistir,
literatlirde de yas ortancasi 72'dir, enterokok bakteriyemileri ileri
yastaki hastalarin enfeksiyonu oldugu gorilmektedir [2].

Hastalarin yas ortalamasi 68.7+15.8 olarak

Literatlirde enterokok bakteriyemilerinin %80 saglik hizmeti
iliskili olarak bildirilmektedir, ve genellikle idrar yolu ve
intraabdominal enfeksiyonlara sekonder gelismektedir [20].
Calismamizda da bakteriyemilerin %75'i hastane kaynakli
enfeksiyonlardi. Sekonder bakteriyemilerde intraabdominal,idrar
yolu enfeksiyonlari en sik saptanan odaklardi. Ozellikle E. faecium
saglik hizmeti iliskili bakteriyemilerde daha sik saptanmistir. E.
faecium bakteriyemili hastalar diger etkenlere gore daha genc
yas grubundadir. Ayrica sekonder odak ve cerrahi bolimlerde

yatis, intraabdomial girisimler veya apse varliginda E. faecium
bakteriyemisi daha fazla karsimiza ¢kmistir. Calismamizda
E. faecalis kaynakli bakteriyemiler ise dahili bollimlerde
cerrahi bollimlere veya yogun bakim Unitesine gore daha sik
saptanmistir. Toplum kaynakli enfeksiyonlar diger etkenlere
gore E. faecalis'te anlamli olarak yiiksek tespit edilmistir. Kateter
iliskili kan dolasimi infeksiyonlarinda da E. faecalis diger etkenlere
gore daha fazladir. Kateter iliskili kan dolagimi enfeksiyonlarinda
enterokoklar stafilokoklardan sonra en sik saptanan gram pozitif
etkenlerdir ve E. faecalis ilk sirada olmakla birlikte, E. faecium
etken oldugunda antibiyotiklere diren¢ U¢ kata kadar arttig
bildirilmektedir [18,21]. Enterokoklar, endokarditin de stafilokok
ve streptokoklardan sonra en sik saptanan tclincl etkenidir. En
sik E. faecalis bildirilmektedir ve komplike seyirli olabilmektedir
[22,23]. Calismamizda da E. faecalis'de endokardit sikhgi diger
etkenlere gore daha fazla oldugu gorilmustur.

Diinyada son yillarda artan antimikrobiyal direncinden
enterokoklar da nasibini almistir [5,24,25]. Ozellikle E.
faceium'da direnc diger etkenlerden daha yuksektir [19,20,24]
Galismamizda da yillar icinde tiim antibiyotiklere direnc artisi
gorilmustir. Coklu ilag direnci, vankomisin, teikoplanin,
ampisilin, amoksisilin, piperasilin, gentamisin, imipenem
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direnci E. faecium'da anlamli olarak ylksek bulunmustur.
Ulkemizde son siirveyans verilerine gére vakomisin direnc
ortalamasi %20-23, etkenlere gore ise E. faecium’ da %21.3, E.
faecalis' de %3.4 olarak bildirilmektedir [7,8]. Avrupa siirveyans
verilerine gore ise E. faecium'da vankomisine direng, bolge
Ulkeleri arasinda farkhliklar gostermektedir. Avrupada 44
Ulkenin altisinda (%14) %1'in altinda, 17'sinde (%39) %25
ve Uzerinde ve besinde (%11'inde) ise %50 ve Uzerindedir
[9]. Cahismamizda E. faecium’ da vankomisin direnci %22.4,
E. faecalis' de %22 bulunmustur. Diger antibiyotiklere
(teikoplanin, ampisilin, amoksisilin, piperasilin, gentamisin)
direnc ise E. faecium’ da %60-90, E. faecalis' de %2-7 arasinda
degismektedir. Hastanemizde vankomisin direncli enterokok
(VRE) kolonizasyonu, yeni yatisi olan hastalarda sadece yogun
bakim Unitelerinde ve kemik iligi Gnitesinde rektal strinti
ile arastirnlmaktadir. Alinan &rnekler siirveyans amaci ile
kullanilmaktadir, kolonize hastalarda tedavi ya da izolasyon
yapilmamaktadir. Ancak bakteriyemi yada diger enfeksiyon
odaklarinin ampirik tedavisinde ve etkene yonelik tedavilerde
bu diren¢ durumu g6z 6niine alinmaktadir.

Enterokok bakteriyemilerinde hastane mortalitesi %20-35
olarak bildirilmektedir [24,25]. Calismamizda %74.5 gibi
cok yiksek bir oranda saptanmistir. Mortaliteye etki eden
risk faktorleri incelendiginde yas ve cinsiyetler arasinda
fark  gortlmemisti.  Ancak sekonder bakteriyemiler,
immunsiipresyon,  malignite, COVID-19  enfeksiyonu,
hipoalbuminemi varliginda literatiirle uyumlu olarak mortalite
yuksek bulunmustur [2,26-29]. Ayrica yapilan PEG, nazogastrik
sonda, idrar sondasi, trakeostomi, mekanik ventilasyon gibi
girisimler mortaliteyi artirmaktadir [2,26-29].

Etkenlerin ve antibiyotik direncinin mortaliteye etkisi
degerlendirildiginde, fark gorilmezken,
ampisilin, gentamisin, imipenem, piperasilin, teikoplanin

etkenler arasi
direncivarliginda mortalite anlamli olarak yuksek saptanmistir.
Vankomisin direncinin bazi ¢alismalarda mortaliteyi artirdigi
gosterilirken calismamizda anlamli  fark  bulunmamistir
[6,19,20]. Ayrica SIRS, sepsis, yogun bakim Unitesinde yatisin
da mortaliteyi artirdigi gorildi. Pitt bakteriyemi skoru
ve Charlson komorbidite indeksi ortalamalari da mortal
seyredenlerde literatiirle benzer sekilde daha yiksek olarak
bulunmustur [2,29]. Yiksek antimikrobiyal diren¢ morbidite
ve mortalite oranlarini artirmaktadir. Etkin antimikrobiyal
yonetim
hastaliklarin yakin takibi hastalar icin hayati rol oynamaktadir.

calismalarinin yapilmasi ve allta yatan kronik

Calismamizin kisitliliklari arasinda sadece bes yillik streyi
kapsamasi, hasta sayisinin kisith olmasi ve geriye doniik bir
arastirma olmasi gosterilebilir. ileriye déniik, cok merkezli, fazla
hasta sayisi olan vaka-kontrol veya kohort arastirmalarin daha
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faydal olacagi asikardir. Ancak yakin tarihli hasta verilerinin
kullanilmasi, geriye donik sistem kayitlarindan, enfeksiyon
hastaliklari izlemlerinden net bilgilere ulagilmasi nedeni ile
elde ettigimiz anlamli sonuclar bilimsel katki saglayacaktir.

Sonu¢ olarak  enterokok bakteriyemileri daha cok ileri
yaslarda gériilen, siklikla SHi enfeksiyonlardir ve mortalite
oranlan yiksektir. E. faecium ve E. faecalis en sik saptanan
etkenlerdir. E. faecium daha geng yaslarda, cerrahi bélimlerde,
sekonder kaynakl, SHi bakteriyemilerde daha sik etken
olarak gériilmektedir. intraabdominal ve apse odaklari diger
etkenlere gore E. faecium'da da siktir. Antibiyotiklere direng
durumu E. faecium’ da diger etkenlere gore yaklasik 10 kat
daha fazladir. E. faecalis ise daha ¢ok toplum kaynakl olarak
karsimiza ¢ikmustir. Kateter iliskili kan dolagimi enfeksiyonu
ve endokardit diger etkenlere gore E. faecalis'de daha sik
saptanmistir. Antibiyotiklere diren¢ oranlan daha E. faecalis’
de dusuktir. Saptanan yiiksek antibiyotik direncinin, yapilan
girisimlerin mortaliteyi artirmasi nedeni ile antimikrobiyal
yOnetim komorbiditelerin,  enfeksiyon
odaklarinin kontroliiniin,  gereksiz invazif girisimlerden
kacinilmasin enterokok bakteriyemilerinin kontrol altina

calismalarinin,

alinmasinda 6nemli oldugu distinilmektedir.
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The effect of poly-I-lactic acid dermal filler on tendon healing

Poli-I-laktik asit bilesenli dermal dolgunun tendon iyilesmesi lizerine etkisi

Melihcan Sezgic*, © Savas Serel

Department of Plastic, Reconstructive and Aesthetic Surgery, Ankara University Faculty of Medicine,
Ankara, Turkey

Abstract

Aim: Tendon healing is a slow and complex process that often results in incomplete recovery of mechanical strength.
Collagen plays a key role in tendon integrity, and poly-L-lactic acid (PLLA) has been shown to enhance collagen synthesis.
This study aimed to investigate the effects of PLLA-based dermal fillers on tendon healing in a rat model.

Material and Methods: Twenty four Wistar Albino female rats were divided in two groups randomly as Control group and
PLLA group. In control group, right achilles tendon was cut from 4 mm proximal to its calcaneal insertion. In PLLA group,
following the same procedure, PLLA-based dermal filler was injected in between 2 tendon sections. Rats were sacrified
after 3 weeks and tendons were excised to examine macroscopically, biomechanically and histologically according to
parameters. Histological scoring was evaluated according to Bonar Criterias.

Results: The mean macroscopic scores between the PLLA and control groups did not differ significantly (4.8 + 0.7 vs. 4.4 +
0.7, p = 0.178). Biomechanical analysis revealed significantly less reduction in failure load) and stiffness in the PLLA group
compared to the control group (-14.0 + 7.0 vs.-21.3 £ 6.3 N, p = 0.041; -7.1 £ 1.7 vs.-10.4 £ 2.2 N, p = 0.026; respectively).
The control group had higher histological scores compared to the PLLA group (7.5 £ 1.0 vs. 5.2 £ 1.0, p = 0.004).

Conclusions: PLLA-based dermalfillers may enhance tendon healing by preserving biomechanical strength and improving
histological organization, highlighting their potential as a minimally invasive treatment approach for tendon injuries.
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I PLLA fillers and tendon repair

0z
Amag: Tendon iyilesmesi, genellikle mekanik gliciin tam olarak geri kazanilamadigi yavas ve karmasik bir sirectir. Kollajen,

tendon buttnltiginde kilit bir rol oynar ve poli-L-laktik asidin (PLLA) kollajen sentezini artirdigi gdsterilmistir. Bu calismada,
PLLA bazli dermal dolgu maddelerinin sican modelinde tendon iyilesmesi tizerindeki etkilerini arastirmayi amacladi.

Geregve Yontemler: Yirmi dort Wistar Albino disi sican, Rastgele Kontrol Grubu ve PLLA Grubu olmak tizere iki gruba ayrildi. Kontrol
grubunda, sag Asil tendonu, kalkaneal yapisma yerinin 4 mm proksimalinden kesildi. PLLA grubunda ise ayni islem uygulandiktan
sonra iki tendon ucu arasina PLLA bazli dermal dolgu enjekte edildi. Sicanlar 3 hafta sonra sakrifiye edilerek tendonlar makroskopik,
biyomekanik ve histolojik olarak parametrelere gore incelendi. Histolojik skorlama, Bonar kriterlerine gore yapildi.

Bulgular: PLLA ve kontrol gruplari arasinda ortalama makroskopik skor acisindan anlamli bir fark bulunmadi (4.8 + 0.7
vs. 44 + 0.7, p = 0.178). Biyomekanik analiz, PLLA grubunda yik tasima kapasitesinde ve sertlikteki azalmanin kontrol
grubuna kiyasla anlamli derecede daha az oldugunu gésterdi (sirasiyla; -14.0 £ 7.0 vs. -21.3 £ 6.3 N, p = 0.041;-7.1 £ 1.7
vs.-10.4 = 2.2 N, p = 0.026). Histolojik degerlendirmede, kontrol grubunun histolojik skorlarinin PLLA grubuna goére daha
yUksek oldugu belirlendi (7.5 £ 1.0 vs. 5.2 £ 1.0, p = 0.004).

Sonug: PLLA bazli dermal dolgular, biyomekanik dayanikliligi koruyarak ve histolojik organizasyonu iyilestirerek tendon
iyilesmesini artirabilir ve bu da tendon yaralanmalari icin minimal invaziv bir tedavi yaklasimi olarak potansiyellerini vurgular.

Introduction

Tendoninjuries are afrequent and significant clinical challenge
within the musculoskeletal system, often leading to substantial
functional deficits and a high risk of long-term disability (1). In
particular, flexor tendon injuries pose a unique challenge due
to their complex anatomy, limited vascular supply, and the
high risk of adhesion formation following surgical intervention
(2). Generally, tendon healing progresses through the phases
of inflammation, proliferation, and remodeling, but attaining
full histological and biomechanical restoration remains
challenging (3). Despite the body’s intrinsic regenerative
capacity, the specialized structure of tendons—characterized
by a parallel arrangement of collagen fibers and relatively poor
vascularity—often results in suboptimal healing outcomes,
including reduced strength and persistent stiffness (4, 5).

In recent years, there has been growing interest in harnessing
the potential of tissue engineering and regenerative medicine
approaches to optimize tendon repair. Biodegradable and
biocompatible polymers, such as poly-L-lactic acid (PLLA),
have emerged as promising materials in the development
of scaffolds, implants, and drug delivery systems (6, 7).
PLLA is well-known for its relatively low immunogenicity,
controlled degradation profile, and capacity to support cell
adhesion and proliferation—features that make it attractive

Anahtar Kelimeler: Kollajen, poli-I-laktik asit, PLLA, tendon iyilesmesi

for various orthopedic and soft tissue applications (8, 9).
PLLA has gained substantial attention in aesthetic medicine
as a dermal filler, primarily for its ability to stimulate collagen
synthesis and promote tissue remodeling (10, 11). This unique
mechanism of action, which leads to gradual volumization
and neocollagenesis, may also provide potential benefits
for tendon healing. By supporting extracellular matrix
(ECM) deposition and enhancing the proliferation and
differentiation of resident cells, PLLA-based fillers or scaffolds
could theoretically contribute to the restoration of structural
integrity and functional capacity in injured tendons (12, 13).

Although initial findings suggest that PLLA can facilitate soft
tissue repair, there remains a notable gap in the literature
regarding its efficacy and safety specifically in tendon healing.
Further investigation is therefore necessary to elucidate the
molecular and cellular pathways through which PLLA exerts
its effects and to determine whether these positive outcomes
observed in soft tissue augmentation translate effectively to
tendon tissues (12, 13). Hence, this study aimed to investigate
the effects of PLLA on a rat tendon healing model.

Material and methods

This experimental study was conducted in 2017 at Ankara
University Faculty of Medicine's Experimental Animals and
Research Laboratory and was approved by the Local Ethics
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Committee for Animal Experiments of Ankara University (Date:
05.03.2024 - No: 2024/03-21).

Study Design

A total of 26 female Wistar albino rats (mean weight: 308 + 48 g)
were included in this study. Of these, 2 rats were dedicated to a
pilot assessment to familiarize the researchers with the regional
anatomy. The remaining 24 rats were then randomly divided into a
control group (n = 12) and an experimental (PLLA) group (n=12).

In the control group, an incision was made in the right
Achilles tendon. The paratenon and skin were subsequently
sutured without the application of any additional material.
Following a three-week recovery period, tendon samples
were collected from all 12 rats. Macroscopic measurements
of tendon thickness were performed. Histological analysis
was conducted on 6 of these rats, while the remaining 6
underwent complete excision of both left and right muscle-
bone-tendon units for biomechanical testing.

For the control group, an incision was made in the right
Achilles tendon, with the paratenon and skin subsequently
sutured. After three weeks, tendon samples were obtained,
and macroscopic evaluations of tendon thickness were
carried out for all 12 rats. Samples for histological examination
were collected from 6 rats, while the remaining 6 underwent
complete excision of the left and right muscle-bone-tendon
units, which were then assessed via biomechanical testing.

Inthe experimental group, the right Achilles tendon was transected
in the same manner, but a PLLA-based dermal filler (Sculptra) was
injected into the transection site prior to closing the paratenon
and skin. After three weeks, the same procedures were carried out:
macroscopic measurements of tendon thickness were recorded for
all 12 rats; 6 rats provided tissue samples for histological evaluation,
and the remaining 6 underwent excision of both left and right
muscle—bone-tendon units for biomechanical analysis.
Preparation of PLLA Dermal Filler

Avial of Sculptra (containing 367.5 mg powder: 150 mg Poly-L-
Lactic Acid, 90 mg sodium carboxymethylcellulose, and 127.5
mg nonpyrogenic mannitol) was used as the filler material
(Figure 1a). To prepare, 5 mL of 0.9% saline was added to
the vial, which was then gently swirled and allowed to stand
for 3 hours at room temperature before use. This procedure
ensured uniform hydration of the PLLA particles.

Surgical Procedure

All surgeries were performed under sterile conditions. Prior
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to surgery, each rat was anesthetized using an appropriate
combination of ketamine (45 mg/kg) and xylazine (5 mg/kg),
administered intramuscularly. The surgical area was shaved,
disinfected with povidone-iodine, and draped using sterile
technique to minimize contamination. A longitudinal incision
was made approximately 4 mm proximal to the calcaneal
insertion of the right Achilles tendon (Figure 1a). The skin and
subcutaneous tissues were carefully incised to expose the
Achilles tendon (Figure 1c¢) and its paratenon. The plantaris
tendon was transected to prevent internal splinting (Figure
1d). A full-thickness cut was made on the Achilles tendon ~4

mm proximal to the calcaneal insertion (Figure 1e).

Figure 1.a) PLLA based dermal filler (Sculptra®), b) Planning the
incision, ¢) exposure of right achilles tendon, d) Transection of
plantaris tendon, e) Transection of achilles tendon, f) Sculptra

injection, g) Closure of the incision.

In the control group, the paratenon and skin were sutured
with 5/0 atraumatic round needle Prolene and surgery was
terminated. In the PLLA group, approximately 0.1 mL of the
prepared PLLA filler (Sculptra) was injected into the gap
formed by the retraction of the proximal part of the tendon
(Figure 1f). The paratenon and skin were then sutured in the
same fashion as in the control group (Figure 1g).

In postoperative period, no external immobilization (splint or
cast) was applied, and the rats were allowed free mobilization
in their cages. Skin sutures were removed after 1 week.

Macroscopic Examination

Three weeks after surgery, all 24 rats were sacrificed using
carbon dioxide (CO,) inhalation. The right Achilles tendon in
each rat was exposed along the previous incision line. Tendon
morphology was assessed macroscopically using the scoring
criteria described by Stoll et al. (14) and modified by Zhang
et al. (15). A maximum score of 14 points indicated a healthy
tendon appearance (Table 1).
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Biomechanical Evaluation

Biomechanical testing was carried out within 2 hour after the
excision in the electro-mechanical testing device (Shimadzu
AGS-X 1N-10kN Tensile Testing Machine, Columbia, MD,
U.S.A.) located in the Biomedical Engineering department of
Ankara University Faculty of Engineering (Figure 2). Six rats
were randomly selected from both groups for biomechanical
examination. For these selected rats, the incision was made
from the calcaneus to the thigh, and the Achilles tendon was
excised with the foot and distal 2/3 triceps surae muscle. In
addition, the intact left achilles tendons were excised as
muscle-bone-tendon unit also, for comparative test (Figure
3). The excised tendons were wrapped in gauze and soaked
with a ringer's lactate solution, then held until testing. Before
the test, tendon thickness and length was measured with a
digital caliper (Watano) in the healing area. No stretching and
adjustment was made to the tendons before the test, and the
room temperature was at a constantly set at 25 °C. The free
ends of the tendons were fixed with anti-slip plates and the
speed of the test device was adjusted to 10 mm/min. With
the help of the computer software that the test device was
linked, the force/rupture graph curve was created. Also, load
to failure (LF, N) and tendon stiffness (TS, N/mm) values was
calculated separately for each tendon. Tendon stiffness value
was calculated from the linear part of the force/rupture graph.

Figure 2. Shimadzu AGS-X TN-10kN tensile test machine.

Histological Analysis

The remaining 6 rats from each group (n=6 per group) were used
for histological examination. Tendons were fixed in 10% phosphate
buffered formaldehyde for 24 hours, then washed under tap
water. Dehydration was performed using graded ethanol series
(75%, 96%, 100%). Tissues were made transparent with xylene
after dehydration. After incubation for 3 hours in a 60 °C oven
with liquid paraffin, it was buried in hard paraffin blocks. From the
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paraffin blocks, 4 um sections was taken with Leica® RM 2125RT
"sliding" microtome. Also, in terms of comparison with the intact
tendon section, the same procedure was applied to the sample
taken from the left Achilles tendon of the rat and samples were
taken. Hematoxylin-Eosin and Alcian Blue dyes were applied to
the tissue sections. The prepared slides were examined with Zeiss ©
Axio Scope A1 light microscope by one blinded investigator. Slide
photos were provided with the help of Sysmex Pannoramic 250

Flash lll digital pathology screening device located in the Pathology
Department of Ankara University Medical Faculty.

Figure 3. Excised muscle-bone-tendon unit (left: injured, right: healthy).

For the assesment of prepared microscopic slides, The Bonar
Criteria (Table 2) was used which was described by Maffulli et
al (16). Tenocytes were evaluated according to spindle form,
increased rounding, increased size and the amount of cytoplasm.
The ground substance was scored using alcian blue dye. While
evaluating collagen, demarcation and organization of the fibers
were taken into account. Therefore, parameters of separation of
fibers, loss of demarcation and tendon structure were examined.
Vascularity was scored by examining the capillary vascular
clumps between the collagen fibers in the tendon tissue.

Statistical Analysis

All statistical analyses were conducted using IBM SPSS
program. The normality of numerical data distribution was
assessed using the Kolmogorov-Smirnov test. Data were
presented as mean = standard deviation and median (min-
max). Comparisons between two groups were performed
using the Mann-Whitney U test. For comparisons involving
more than two groups, the ANOVA test (post-hoc: Bonferroni)
was used for normally distributed data, and the Kruskal-Wallis
H test (post-hoc: Dunn’s test) was used for non-normally
distributed data. For biomechanical examination, Wilcoxon
test was used to test whether the distribution of the two
variables is the same, taking into account the dimensions of
the differences between the paired groups. A p-value of P <
0.05 was considered statistically significant for all analyses.
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Results
Macroscopic Findings

On the 21st day of the study, the macroscopic morphology of
the tendons was examined. Under normal conditions, healthy
tendons appear white, feature a smooth surface, and exhibit
no adhesion to surrounding tissues. In contrast, the operated
tendons exhibited a dull white, thickened appearance, along
with multiple adhesions extending to the paratenon, fascia, and
subcutaneoustissue. Although boththe controland PLLAgroups
exhibited thickening and adhesions involving the paratenon,

fascia, and subcutaneous tissue in the Achilles tendons, the
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PLLA group showed relatively less thickening compared to the
control group. However, the mean macroscopic scores between
the PLLA and control groups did not differ significantly (4.8 +
0.7vs.4.4+0.7,p=0.178) (Table 3).

Biomechanical Findings

In the control group, the mean LF value was higher in the
healthy tendon group compared to the injured tendon group
(45.7 £ 9.9 vs. 243 + 5.8 N, p = 0.027). Similar findings were
observed in the PLLA group (Healthy tendon: 41.5 £ 12.5 vs.
Injured tendon: 27.5 + 7.4 N, p = 0.028) (Table 4).

In the control group, the mean TS value was higher in the healthy
tendon group compared to the injured tendon group (15.4 £ 2.1
vs. 4.9 £ 0.6 N/mm, p = 0.028). Similar results were noted in the
PLLA group (Healthy tendon: 7.1 + 0.9 N/mm, p = 0.027) (Table 4).

To quantify the biomechanical deficit resulting from tendon
injury, the differences (4) in LF and TS values were calculated
by subtracting the injured tendon measurements from the
corresponding healthy tendon measurements. Table 5 provides a
comparative overview of these differences for both the PLLA and

control groups. In the PLLA group compared to control groups, the
mean ALF (-14.0 £ 7.0 vs.-21.3 £ 6.3 N, p = 0.041) and mean ATS
(-7.1£1.7vs.-104 £ 2.2 N, p =0.026) levels was lower (Table 5).

Histological Findings

Before initiating the primary experimental analyses,
histological examinations of healthy tendons were performed.
The observations revealed spindle-shaped tenocyte nuclei,
organized collagen fibers, and negligible capillary clusters,

indicative of normal tendon architecture (Figure 4).
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Figure 4. Microscopic slide of healthy tendon; Spindle shaped
tenocyte nuclei, no obvious cytoplasm, organized collagen fibers.

Tenocyte morphology was found to be impaired in both
groups of injured tendons. Notably, the control group
displayed a higher rate of lacuna formation—suggestive of
cartilage transformation—and rounding of tenocyte nuclei
compared with the PLLA group (Figure 5a, b).
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Figure 5. a) Increased roundness of tenocytes (Grade 1), b) Lacunae
formation (sign of cartilage transformation), ) Separation of collagen

fibers, d) Increased vascularity(arrows show capillary vessels)
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Additionally, both groups exhibited a comparable degree of
collagen fiber irregularity and separation (Figure 5c). When
evaluating the intermediate material, mucin staining was
observed to be more intense in the control group than in the
PLLA group. Moreover, an increased capillary clusters was
similarly noted in both groups (Figure 5d).

The control group had higher histological scores compared to
the PLLA group (7.5 + 1.0 vs. 5.2 + 1.0, p = 0.004) (Table 6).

Discussion

This study is among the rare investigations highlighting
the clinical efficacy of PLLA in tendon injuries. Our findings
suggest that PLLA application may provide certain histological
and biomechanical advantages in tendon repair, although
its effects on macroscopic tendon morphology remain
statistically insignificant.

Although there was no significant difference in the macroscopic
score between the PLLA group and the controls, the PLLA group
exhibited relatively better macroscopic tendon morphology.
Moreover, tendons in the control group exhibited greater thickness
and edema compared to those in the PLLA group. Previous
studies suggest that in tendon repair models using PLLA, the
tendon maintains its macroscopic integrity, with a smooth layer of
connective tissue covering its surface (17, 18). In a study conducted
on rabbits with a medial collateral ligament model, it was reported
that the newly formed tissue obtained using a PLLA scaffold was
macroscopically covered with normal connective tissue butinitially
appeared thicker (hypertrophic) compared to the normal tendon
(17). This thickening was observed in the early phase due to the
presence of dense fibrotic tissue around the scaffold but showed
a tendency to resolve as the tissue matured over time. A study on
animals implanted with a double-layered PLLA scaffold reported
that the repair site was externally covered by a thin and uniform
membrane, with no evident signs of significant inflammation
(18). These results suggest that PLLA effectively integrates tendon
ends, ensures structural integrity, and facilitates the formation of a
macroscopically organized morphology.
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Various studies have emphasized the benéeficial role of PLLA

in preventing adhesion formation, which is an unfavorable
complication in tendon healing. A previous study demonstrated
that a double-layered PLLA fiber scaffold significantly reduced
macroscopic adhesions and preserved a gliding space around
the tendon (19). Another study assessed electrospun PLA
and poly(e-caprolactone) (PCL) membranes with varying
degradation kinetics to investigate their anti-adhesive effects
in Achilles tendon repair. The findings revealed that the
electrospun PLA membrane group exhibited significantly
superior anti-adhesive properties and tendon repair potential
compared to the PCL membrane group (20). In this study,
both the control and PLLA groups exhibited thickening and
adhesions in the Achilles tendons, involving the paratenon,
fascia, and subcutaneous tissue. However, it is well established
that macroscopic changes in tissue healing occur later than
microscopic alterations. Therefore, a longer waiting period
between procedures may influence the observed results.

The observation that healthy tendons demonstrate significantly
higher LF and TS values than injured tendons is an anticipated
outcome, given that tendon injuries impair mechanical
properties, thereby reducing both strength and stiffness (21).
On the other hand, we found that the biomechanical deficits
(ALF and ATS) were significantly lower in the PLLA-treated
group compared to the control group. This suggests that PLLA
treatment may mitigate the loss of mechanical properties
following tendon injury. Similar outcomes have been reported
in previous research. Gould et al. demonstrated that PLLA
mesh augmentation in patellar tendon repair enhanced
biomechanical stability, resulting in reduced gap formation
and increased load-to-failure compared to repairs without
augmentation (22). Additionally, studies have shown that
PLLA scaffolds can promote tendon regeneration by providing
structural support and facilitating cell proliferation, thereby
improving the mechanical integrity of the healing tendon (23).
Furthermore, a study evaluating a layered PLLA scaffold for
infraspinatus tendon defects in a rabbit model supports these

findings. The study demonstrated that PLLA scaffolds facilitated
cell migration, promoted tissue regeneration, and ultimately
restored biomechanical properties comparable to reattached
tendons at 8 and 16 weeks postoperatively. Although tendon
stiffness did not show significant improvement, the fact that
PLLA-treated tendons achieved a failure load similar to native
infraspinatus tendons suggests that PLLA-based scaffolds can
effectively bridge tendon defects and contribute to mechanical
restoration over time (24). Another study compared three
biodegradable materials—poly-N-acetyl-D-glucosamine
(chitin), PCL, and PLA—for tendon reconstruction in a rabbit
model.The results indicated that PLA and chitin/p-CL composite
tendons exhibited good initial strength and promoted fibrous
tissue ingrowth, while chitin tendons degraded rapidly, leading
to early strength loss. Notably, PLA-based implants supported
the formation of both type | and type Ill collagen, which are
essential for tendon regeneration (25). These findings align with
our results, suggesting that PLLA scaffolds provide structural
integrity during tendon healing and may enhance mechanical
recovery by promoting extracellular matrix deposition.

Tendon healing is a complex process involving cellular

proliferation,  extracellular ~ matrix =~ remodeling, and
vascularization. In this study, we observed that PLLA-treated
tendonsexhibitedimproved histological organizationcompared
tothe controlgroup, withreducedsignsof degenerative changes.
These findings suggest that PLLA scaffolds may support a more
favorable regenerative environment, potentially by modulating
cellular behavior and matrix organization. Previous research has
demonstrated that PLLA scaffolds enhance wound healing by
promoting fibroblast proliferation and neocollagenesis (26, 27).
PLLA has also been recognized as a deep tissue regenerator, as
it increases fibroblast activity and collagen production through
a controlled inflammatory response (28, 29). Neocollagenesis
begins within the first month, peaks around the sixth month,
and continues up to nine months before PLLA particles are
completely eliminated (29, 30). This progressive collagen

formation suggests that PLLA could play a significant role in the
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maturation phase of tendon healing, which extends beyond the
early inflammatory and proliferative stages. In our study, lacuna
formation, a marker of severe degeneration, was observed in
two control samples, and cell rounding was more pronounced
in the control group. Additionally, mucin staining intensity was
higher in the control group, suggesting greater extracellular
matrix disorganization, while collagen fiber separation was
similar in both groups. These findings align with previous
studies indicating that collagen fiber organization is primarily a
late-stage remodeling event, which may not be fully developed
in the early healing phase (31-34). Rat tendon healing studies
have shown that major histological changes occur within the
first two weeks post-injury, making our three-week evaluation
period appropriate for early-stage assessment (35).

This study has some limitations. First, the follow-up period was
limited to three weeks, focusing on the early phase of tendon
healing. Since PLLA-induced neocollagenesis continues for up
to nine months, its long-term effects on tendon remodeling and
mechanical strength remain unknown. Second, while histological
scoring was performed, quantitative methods such as collagen
fiber alignment analysis or molecular markers were not included.
Third, the rat tendon model may not fully replicate human tendon
healing, given species differences in biomechanics and load-
bearing capacity. Finally, the long-term degradation profile and
potential dose-dependent effects of PLLA dermal fillers remain
unclear. Future studies incorporating extended follow-up periods,
advanced quantitative assessments, and large-animal or clinical
models are needed to fully elucidate PLLA's role in tendon healing.

Conclusion

This study demonstrates that PLLA improves tendon healing
by reducing adhesions, preserving biomechanical strength,
PLLA-treated
tendons exhibited lower histological degeneration scores,

and enhancing histological organization.
healthier tenocyte morphology, and lower lacuna formation,
contributing to improved tissue remodeling. PLLA's well-
documented ability to stimulate fibroblast activity and
neocollagenesis makes it a promising candidate for tendon
regeneration. Additionally, its injectable form provides a
minimally invasive alternative to traditional tendon repair
strategies, allowing for post-injury application without the
need for open surgery.
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Oz
Amac: Bu calismanin amaci, bidirectional endoskopi islemlerinde (6zofagogastroduodenoskopi [OGD] ve kolonoskopi)
anestezistlerin prosedir sirasi tercihlerini ve bu tercihlere etki eden faktorleri degerlendirmektir.

Gereg ve Yontemler: Tanimlayici ve kesitsel tasarimda yiritilen bu anket calismasi, Kasim-Aralik 2024 tarihleri arasinda
Turkiye genelinde ameliyathane disi anestezi uygulamalarinda deneyimli anestezistlere cevrim ici platformlar araciligiyla
uygulanmistir. Calismaya, endoskopi Unitelerinde aktif gérev alan ve bidirectional endoskopi konusunda deneyimli 204
anestezist katilmistir. Anket formu, katilimcilarin demografik bilgileri, klinik pratikleri, prosedir sirasi tercihleri ve tercih
nedenlerinisorgulayan sorulardan olusmustur.Verilerinistatistiksel analizi SPSS 22.0 programi kullanilarak gergeklestirilmis,
kategorik degiskenler Pearson Ki-Kare testi ile degerlendirilmis ve p<0,05 anlaml kabul edilmistir.

Bulgular: Katilimcilarin %63,7'si bidirectional endoskopilere OGD ile baslandigini belirtirken, %15,7'si kolonoskopiyi
tercih etmis, %20,6's1 ise belirli bir islem sirasi olmadigini ifade etmistir. islem sirasi tercihi; anestezistin yasi (p=0,010),
calistigr kurum tiiri (p=0,002) ve mesleki deneyimi ile iliskili bulunmustur. En sik tercih edilen intravenoz sedatif ajanlar
propofol (%99,0), midazolam (%86,3) ve fentanil (%58,8) olmustur. islem sirasi tercihini etkileyen bagslica faktorler
arasinda endoskopistin tercihi (%69,1), ekipman uygunlugu (%56,4) ve hava yolu yonetimi giivenligi (%30,9) yer almistir.
Komplikasyonlar arasinda en sik solunum depresyonu (%51,5) gozlenmis olup, islem sirasina gore komplikasyon
oranlarinda anlamli fark saptanmamistir (p>0,05).

Sonug: Anestezistlerin bidirectional endoskopideislemsirasitercihlericesitlihasta ve cevresel faktorlerden etkilenmektedir.
Cogu anestezist, hasta giivenligi ve ekip dinamiklerini gz éniinde bulundurarak islem sirasi olarak OGD ile baslamayi
tercih etmektedir. Elde edilen bulgular, multidisipliner ekip ¢calismasinin ve hasta 6zelliklerinin dikkate alinmasinin, hasta
glvenligi ve prosedirel basari agisindan 6nemini vurgulamaktadir.
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Abstract

Aim: This study aims to evaluate anesthesiologists’ preferences regarding procedural sequencing in bidirectional endoscopy
(esophagogastroduodenoscopy [EGD] and colonoscopy) and to identify the factors influencing these preferences.

Material and Methods: This descriptive and cross-sectional survey was conducted online between November and
December 2024 among anesthesiologists experienced in non-operating room anesthesia practices across Turkey. A total of
204 anesthesiologists actively working in endoscopy units and experienced in bidirectional endoscopy participated in the
study. The survey included questions on demographic information, clinical practices, procedural sequence preferences,
and the reasons behind these preferences. Statistical analysis was performed using SPSS version 22.0, with categorical
variables analyzed using the Pearson Chi-Square test, and a p-value of <0.05 was considered statistically significant.

Results: Among the participants, 63.7% reported starting bidirectional endoscopies with EGD, 15.7% preferred beginning
with colonoscopy, and 20.6% indicated no specific procedural order. The choice of procedural sequence was significantly
associated with the anesthesiologist’s age (p=0.010), type of institution (p=0.002), and professional experience. The most
commonly used intravenous sedatives were propofol (99.0%), midazolam (86.3%), and fentanyl (58.8%). Key factors
influencing the choice of procedural order included the endoscopist’s preference (69.1%), equipment availability (56.4%), and
considerations regarding airway management safety (30.9%). The most frequently reported complication was respiratory
depression (51.5%), with no statistically significant difference in complication rates based on procedural sequence (p>0.05).

Conclusion: Various patient-related and environmental factors influence anesthesiologists’ preferences for procedural
sequencing in bidirectional endoscopy. While starting with EGD is the most common approach, patient safety and team
dynamics are critical determinants of procedural choices. These findings highlight the importance of multidisciplinary
teamwork and the consideration of patient characteristics in optimizing procedural safety and success.

Keywords: bidirectional endoscopy, esophagogastroduodenoscopy, colonoscopy, procedural sequence, anesthesiamanagement

Giris
Bidirectional endoskopik prosediirler, st gastrointestinal

(OGD) ve alt
gastrointestinal sistemin kolonoskopi yontemleri kullanilarak

sistemin  6zofagogastroduodenoskopi
ayni seansta degerlendirilmesini ifade eder [1]. Bu yontem,
genellikle nedeni agiklanamayan demir eksikligi anemisi,
gastrointestinal kanama, malignite taramasi, agiklanamayan kilo
kaybi, inflamatuar bagirsak hastaliklari gibi bircok durumlarda
tanive gereklidurumlarda datedaviamaciile tercih edilmektedir
[2,3]. OGD ve kolonoskopi prosediirlerinin “bidirectional” olarak
birlikte performe edilmesi, tanisal siirecin hizlanmasina, hasta
yonetiminin daha etkin bir sekilde gerceklestiriimesine, ek stres
ve maliyetlerin azaltiimasina olanak tanimaktadir.

islem siralamasi hem endoskopistlerin hem de anestezistlerin
fark  onceliklerine gore degisiklik gosterebilmektedir [4].
Endoskopistlerin  siralama tercihlerinde genellikle tani ve
tedaviye yonelik klinik dncelikler belirleyici olurken, anestezistler
icin oncelikli konular arasinda hasta glivenligi, sedasyon yonetimi
ve komplikasyonlarin 6nlenmesi sayilabilir [5]. Bununla birlikte,
bidirectional endoskopik prosediirler icin islem siralamasina
iliskin anestezistlerin yaklasimlarini ve bu tercihlere etki eden

faktorleri detayll bir sekilde ele alan calismalarin literatlirde
sinirh oldugu goézlemlenmektedir ve bu durum hasta yonetimi
acisindan daha fazla arastirmayi gerektirmektedir.

Bu calisma, anestezistlerin bidirectional endoskopi islemleri
sirasinda OGD ve kolonoskopi siralamasina yénelik tercihlerini
ve bu tercihleri etkileyen hasta ve cevresel faktorleri
incelemeyi amaclamaktadir. Ozellikle, sigara icen bireyler
gibi spesifik hasta gruplarinda islem sirasinin klinik sonuglar
Uzerindeki potansiyel etkilerini ele alarak, bu alandaki
anlayisimizi  genisletmeyi hedefliyoruz. Mevcut literatir
genellikle genel popiilasyon lzerine sonuglar sunmus olup,
bu konuya yeterince odaklanmamistir. Bu nedenle, calismamiz
endoskopi Oncesi degerlendirme sureclerini iyilestirmeye
yonelik Onerilerde bulunarak hem sigara icen hastalarin
hem de genel olarak bidirectional endoskopi gerektiren
hastalarin ydonetimini optimize etmeye yonelik dnemli bilgiler
sunmaktadir. Bu acidan bakildiginda, calismamiz klinik
pratige dogrudan uygulanabilir yenilik¢i bilgiler saglamasi
acgisindan degerlendirilebilir. Ayrica, elde edilen bulgularin
multidisipliner ekip is birligini destekleyerek hasta yonetiminin

iyilestirilmesine katki saglayacagi 6ngoriilmektedir.
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Gereg ve Yontemler

Bu calisma, tanimlayici ve kesitsel tasarimda bir anket calismasi
olarak, online questionniarie kullanilarak, 1 Kasim 2024- 31
Aralik 2024 tarihleri arasinda yurutuldu. Galisma protokolu
Samsun Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu'ndan GOKAEK 2024/19/3 sayl numarasi ile etik kurul
onayi alindi. Calismaya katilacak anestezistlere dijital platformlar
Uzerinden ulasiimak suretiyle anket uygulamasi gerceklestirildi.
Etik  kurul

ve Reanimasyon Dernegi'ne Uye anestezi

onayl alindiktan sonra, Turk Anesteziyoloji
uzmanlar ve
asistanlarina e-posta ve cesitli sosyal medya platformlari
(WhatsApp, Twitter, LinkedIn) araciligiyla ulasildi. Calismaya
katilmayr kabul edenlerden anket sorularini yanitlamalar
istendi. Calismaya, ameliyathane disi anestezi uygulamalarinda
deneyimli, endoskopi Unitelerinde aktif olarak gorev alan
ve bidirectional endoskopi uygulamalari hakkinda bilgi ve
deneyime sahip anestezistler dahil edildi. Anket verilerindeki
eksiklik durumunda veya bu alanda yeterli deneyime sahip

olmadigini belirten katilimcilar analiz disi birakildi.

Bu calismada veri toplama araci olarak kullanilan anket formu,
demografik bilgiler, klinik pratikler ve prosediir tercihleri
olmak Uzere Ug ana baslik altinda yapilandirildi. Anketin birinci
bolimiinde katiimcilarin yas, cinsiyet ve mesleki deneyim suiresi
gibi deskriptif ve sosyodemografik verileri sorguland. ikinci
kisimda ise, klinik pratikler bashg altinda, bidirectional endoskopi
sirasinda prosedir siralamasina yonelik tercihler ve bu tercihlere
etki eden nedenler incelendi, ayrica gastroskopi ve kolonoskopi
siralamasinin tercih edilme nedenlerini degerlendiren kapali uglu
ve yari aclk uclu sorular yer aldi, katiimcilardan seceneklerden
birini isaretlemeleri istendi (baz sorularda katilimcilara ayni
soruda birden fazla secenegi isaretleme hakki verildi). Uciincii
bolimde, katimcilardan bidirectional prosedirlere iliskin
tutumlarini asagidaki gibi bes noktali Likert tipi dlcek kullanarak
degerlendirmeleriistendi: 1, tamamen katiliyorum; 2, katiliyorum;
3, kismen katiyorum; 4, katilmiyorum; 5, hi¢ katilmiyorum.
Calismamizin analizi, dijital ortamda gerceklestirilerek elde edilen
veriler temel alinarak yapilmis olup, anket formunun bu sekilde
yapilandirilmasi, hedeflenen kapsamli veri toplama ve analiz

stirecine olanak tanimaktadir.

Orneklem biyikligi hesaplamasi, cevrimici &rneklem

blyukligli hesaplama araci kullanilarak gerceklestirildi.
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Popiilasyon boyutu 10.000 anestezist olarak belirlenmis, %85
gliven diizeyi ve %5 hata pay! kabul edilmistir. Buna gore,

minimum érneklem buyikligi 204 olarak hesaplandi.

Verilerin istatistiksel analizi icin SPSS (version 22.0, SPSS Inc.)
paket programi kullanildi. Kategorik degiskenler sayi (n) ve
ylzde (%) olarak verildi. Degiskenler karsilastirilirken Pearson
Ki-Kare testi ile analiz edildi. Tim karsilastirmalarda istatistiksel

olarak 6nemlilik icin p<0,05 anlamli diizey olarak kabul edildi.
Bulgular

Galismaya dabhil edilen 204 katimcinin %42,6'si 24-35 yas,
%26,0's1 36-45 yas, %25,01 46-55 yas ve %6,4'U >65 yas
grubundaydi. Katilimcilarin %18,6'si 6gretim Uyesi, %51,5'i
uzman doktor, %29,9'u asistan doktorlardan olusuyordu.
“Bidirectional endoskopi islemlerinde kurumunuzda rutin
olarak hangi isleme baslaniyor?” sorusuna 130'u (%63,7)
gastroskopi ile, 32'si (%15,7) kolonoskopi ile baglandigini
birimde rutinde bir islem sirasi

belirtirken, cahstiklari

olmadigini belirten 42 (%20,6) anestezist vardi.

Calismaya katilan anestezistlerin islem sirasi tercihlerine gore
demografik 6zelliklerinin karsilastinlmasi Tablo 1'de sunuldu.
Yas gruplar agisindan kolonoskopi
ile baslayanlarin daha yiksek (%65,6) siklikta 24-35 yas

grubunda oldugu ve anestezistlerin islem sirasi tercihlerinin

karsilastirildiginda

yas gruplan acgisindan anlamh farkhlk gosterdigi belirlendi
(p=0,010). Gastroskopi grubunda en sik (%56,9) uzman doktor,
kolonoskopi grubunda en sik (%50,0) asistan doktor ve rutin
tercihi olmayan grupta ise (%47,6) uzman doktor yer aliyordu
ve anestezistlerin islem sirasi tercihleri goérev tanimlarindaki
farklilik istatistiksel anlamhhga olduk¢a yakindi (p=0,073).
Benzer sekilde is deneyimi acisindan da islem sirasi tercihleri
gore istatistiksel anlamliiga yakin fark oldugu belirlendi
(p=0,075). Calismaya en yuksek siklikta (%34,3) egitim
ve arastirma hastanelerinde calisan anestezistler katildi.
Gastroskopi ile baglamayi tercih edenlerin %36,9'u egitim
ve arastirma hastanelerinde, kolonoskopi ile baslayanlarin
%56,3'U Universite hastanesinde ve rutin baslama tercihi
olmayanlarin 9%?28,6'si devlet hastanesinde calisiyordu ve
aralarindaki farklihk anlaml diizeydeydi (p=0,002). Giinlik
islem sayisi katihmcilarin %32,8''nde glinde 11-20 islem ve
%25,5'inde 6-10islem olarak belirlendi. Ancak tercih gruplarina
gore islem sayilarinda farkhhk yoktu (p=0,281) (Tablo 1).
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Bidirectional endoskopi islemlerinde prosediirel sedasyon

saglamak icin tercih edilen intravendz ajanlar siklik sirasiyla;
propofol  (%99,0), midazolam (%86,3), fentanil (%58,8),
ketamin (%39,7), remifentanil (%18,6), deksmedetomidin
(%7,8), meperidin (%2,9) ve tiyopental sodyum (%1,5) olarak
ifade edildi (Birden ¢ok secenek isaretlenmisti) (Grafik 1).

Tercih edilen anestezik ajanlar
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Grafik 1. Katihmclarin Bidirectional endoskopi islemlerinde
prosediirel sedasyon saglamakicin tercih ettikleri intravenéz ajanlarin

dagilimi (Birden ¢ok secenek isaretlenmisti)
Katiimailarin - "Bidirectional endoskopi tercihinizin nedeni

nedir?" sorusuna verilen yanitlarda, en sik belirttigi nedenler
sirasiyla “Endoskopistin tercihini dikkate aliyorum” (%69,1),

“Prosediricin gerekli ekipmanin uygunlugunu dikkate aliyorum
(endoskop, kolonoskop sterilizasyon siireci, endoskopi kule
uygunlugu gibi)”(%56,4) ve“Havayolu yonetiminin daha glivenli
oldugunu disiniyorum” (%30,9) seklindeydi. Bidirectional
endoskopi tercih nedenlerinin frekans dagiimlari acisindan
tercih gruplari arasinda anlamli farkhliklar olmadigi belirlendi
(ttim karsilastirmalarda p>0,05) (Tablo 2).

Hastaya ait hangi ozellikler islem sirasi tercihinizi etkiler?
sorusuna verilen yanitlarda, katilimailarin %54,4'G hastanin
obez olmasinin islem sirasi tercihini etkileyen en 6nemli
ifade etti.
baglayanlarda ve rutin tercihi olmayanlarda bu neden icin

faktorlerden biri oldugunu Gastroskopi ile
verilen yanitlar benzerdi (sirasiyla %56,9 ve %61,9). Ancak
hasta obezitesinin tercihinde etkili oldugunu kolonoskopi
ile baslayanlar, digerlerinden anlaml dizeyde daha az
siklikta ifade etmisti (p=0,040). Hasta yasinin tercihinde
etkili oldugunu tim katihmcilarin %45,1'i belirtirken, yine
kolonoskopi ile baslayanlar, digerlerinden anlamli diizeyde
daha az (%25,0) siklikta bu nedeni ifade etmisti (p=0,031).
Hastanin kardiyak sorunlari katilimcilarin %49,0'nin islem
sirasini etkileyen bir diger 6nemli faktdrdl ve kolonoskopi ile

baslayanlar, digerlerinden anlaml diizeyde daha az (%28,1)
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siklikta bu nedeni ifade etmisti (p=0,036). Hastanin respiratuar
problemleri (%63,7) ve aciliyeti (%63,2) ve zor havayolu
(%64,2) gibi faktorler en yiksek sikhkta ifade edilmesine
ragmen, gruplar arasinda anlamli farklar saptanmadi (tim
karsilastirmalarda p>0,05) (Grafik 2) (Tablo 2).

Katiimcilarin %72,5'i hemen hemen her zaman (zamanin>%75)
bidirectional islemlerden 6nce hastalarda sigara kullanimlarini

sorguladiklarini  belirtirken, sadece %540  hicbir zaman

sorgulamadiklarini ifade etmisti. Ancak yapilan karsilastirmada
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gruplar arasinda anlaml fark olmadigi belirlendi (p=0,407).

Bidirectional endoskopide en sk karsilasildigi  belirtilen
komplikasyon solunum depresyonuydu (%51,5). Bunu sirasiyla
oOksuriik (%35,8), bronkospazm (%25,5) ve hipotansiyon (%24,5)
izliyordu. Diger belirtilen komplikasyonlari (aritmi, hipertansiyon
veaspirasyon) ise %9,3-%8,8 sikliktaydi. Yapilan degerlendirmelere
gore bidirectional endoskopide sik karsilagilan komplikasyonlar
acisindan tercih gruplart arasinda anlamli farklilik olmadigi

belirlendi (tiim karsilastirmalarda p>0,05) (Tablo 2).
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Hastaya ait hangi 6zellikler islem sirasi tercihinizi etkiler?
(%)

Ongbriilen Zor Havayolu Olmast 64,2
Respiratuar Komorbiditeler (Astim, KOAH) 63,7

Kardiyak Komorbiditeler (Koroner arter hastalig,... 49

Islemin Aciliyeti 63,2
SigaraKullanim) S—— 37,3
Aghk Stiresi 41,2
Obezite 54,4
Yas 45,1
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Grafik 2. “Hastaya ait hangi ozellikler islem sirasi tercihinizi etkiler?”
sorusuna katiimcilarin verdikleri yanitlarin dagihmlar (Birden ¢ok
secenek isaretlenmisti)

Anestezistlerin bidirectional endoskopiislem sirasi tercihlerine
iliskin bazi sorulara verdikleri “katiyorum” cevaplarinin
degerlendirilmesi Tablo 3'te sunuldu. Katilimcilarin %90,2’si
islem sirasinin  hasta o6zelliklerine gore belirlenmesinin
komplikasyon riskini azaltacagini dustnduklerini  belirtti.
Gastroskopi ile bagslayanlarda bu oran %90,8, kolonoskopi
ile baslayanlarda %81,3, rutin bir tercih bildirmeyenlerde
ise %95,2 olarak belirlendi (p=0,125). islem sirasinin hasta
Ozelliklerine gore belirlenmesinin anestezik ilag tiiketimini
azaltabilecegini distinenlerin orani %88,2 olarak saptandi
ve bu oran kolonoskopi ile isleme baslayanlarda (%75,0)
digerlerinden istatistiksel anlamli diizeyde daha dusik
bulundu (p=0,036). Sigara icen hastalarda gastroskopi ile
baslamanin daha avantajli oldugunu dusiinenlerin orani
%56,9 olarak bulundu. Rutin bir tercih bildirmeyenlerde
bu oran %71,4 ile en yiiksek seviyede iken, gastroskopi ile
baslayanlarda %55,4, kolonoskopi ile baslayanlarda ise %43,8
olarak tespit edildi ve aralarindaki fark anlamli diizeydeydi
(p=0,049). Sigara icen hastalarda kolonoskopi ile baslamanin
daha avantajli oldugunu dislinenler %54,9 sikligindaydi ve
tercih gruplan agisindan anlamh farkhhk yoktu (p=0,729).
Gastroskopi ile baslamanin anestezi siiresini kisaltabilecegini
distinenlerin orani %65,7 olup, bu goris rutin bir tercih
bildirmeyenlerde %71,4, gastroskopi ile baslayanlarda %64,6,
kolonoskopi ile baslayanlarda ise %62,5 olarak kaydedildi
(p=0,662). Kolonoskopi ile baslamanin anestezi siresini
kisaltabilecegini dlstinenlerin orani %38,7 sikhidginda bulundu.
Bu disiince kolonoskopi ile baslamayi tercih edenlerde
digerlerine gore daha dustik siklikta (%21,9) olmakla birlikte
ve gruplar arasinda farklilik anlamli diizeyde degildi (p=0,101).
islem sirasi tercihlerinin ekip uyumuna olan etkisi de
degerlendirildi ve katihmcilarin %95,1'i endoskopistin istegi
ve yardimci personelin 6nerisinin islem sirasini etkiledigini
belirtti. Bu oran gruplar arasinda anlamli bir farklilik
gostermedi (p=0,868). Hasta memnuniyeti ve anksiyetesine
iliskin degerlendirmelerde ise, katiimcilarin sirasiyla %60,8'i ve

%61,3'U islem sirasinin bu faktorler izerinde etkili oldugunu
dustndiklerini belirtti ancak gruplar arasinda farklilik anlaml
diizeyde degildi (sirasiyla p=0,485 ve p=0,316) (Tablo 3).

Tartisma

Bu calisma, anestezistlerin bidirectional endoskopi islemlerinde
islem sirasi tercihlerini ve bu tercihlerle iliskili faktorleri
degerlendiren genis katilimli bir anket calismasidir. Calismamizda,
islem sirasi tercihlerinin anestezistlerin yas grubu, kidem durumu
ve calistiklart kurum ile iliskili oldugu, ancak giinlik islem sayisi
ile anlaml bir farkhlik géstermedigi bulunmustur. Bidirectional
endoskopi islemlerinde kurumunuzda hangi isleme Oncelikle
baslaniyor?” sorusuna yanit veren anestezistlerden 130'u (%63,7)
gastroskopi ile, 32'si (%15,7) ise kolonoskopi ile baslandigini
belirtirken, rutin bir islem sirasi olmadigini ifade eden 42
anestezist (%20,6) vardi. Anestezi uygulamalarinda propofol,
midazolam ve fentanilin en sik tercih edilen ajanlar oldugu, tercih
edilen islem sirasinin kullanilan ilag kombinasyonlarinda belirgin
bir degisiklige yol agmadigi g6zlemlenmistir. Anestezistlerin islem
sirasi tercihlerinde endoskopistin istegi, ekipman uygunlugu
ve hasta ozellikleri (obezite, yas, kardiyak hastalik) en belirleyici
faktorler olarak One cikarken, anestezistlerin cogunlugunun
gastroskopiyi 6ncelikli olarak tercih ettigi gérilmistir. islem siras
ile advers etkiler arasinda anlamli bir iliski saptanmamis olup,
en sik bildirilen komplikasyonun solunum depresyonu oldugu
belirlenmistir. Bu bulgular, bidirectional endoskopilerde anestezi
yonetiminin, hasta ozellikleri ve ekip dinamikleri dogrultusunda
belirlendigini ve klinik uygulamalari yénlendiren temel etkenlerin
tanimlanmasinda dnemli rol oynadigini géstermektedir. Ayrica,
calismamiz ekip ici iletisim ve endoskopist beklentilerinin islem
sirasi tercihlerinde etkili oldugunu ortaya koymustur. Ozellikle
yiksekislem hacmine sahip merkezlerde, ekip ici koordinasyonun
islem sirasi tercihlerinde belirleyici bir unsur oldugu tespit
edilmistir. Bu durum, disiplinler arasi etkili is birliginin hem hasta
glvenligini hem de prosediir basarisini artirmada kritik bir Sneme
sahip oldugunu gostermektedir.

Bidirectional prosediirlere OGD ile baslamak, oncelikle mide
goriintiilemesine olanak saglamanin yani sira mide iceriginin
aspirasyonunu Onleyerek potansiyel pulmoner enfeksiyon riskini
azaltabileceginden anestezistler icin dnemli bir tercih sebebi olabilir
[6]. Choi ve arkadaslari [5], bidirectional endoskopi proseddirlerinde
OGD ile baslanmasinin, OGD sirasinda endoskop yerlestirilmesinin
daha fazla sedasyon gerektirmesinden, ayrica kolonoskopiye gore
daha kisa stirmesinden dolayi, genel sedatif ilag ihtiyacini azaltip
derlenme siiresini kisalttigini rapor etmislerdir. Bu nedenle, OGD
ile baslayip ardindan kolonoskopiye gecildiginde, OGD sirasinda
saglanan sedasyon etkisi nedeniyle kolonoskopi icin gereken sedatif
dozun daha distik olmasi mimkiin olabilir. Derin sedoanaljezinin
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hastalarda solunum ve kardiyovaskler depresyon riski olusturdugu
dikkate alindiginda, bidirectional prosedrleri kolonoskopi ile
sonlandirmak, en azindan OGD sirasinda karsilasilabilecek olasi
komplikasyonlari yonetmek ve hastayl nispeten daha fazla
gbzlemleyebilmek agisindan avantaj sunabilir [7-11].

Mokahal ve arkadaslari [12], bidirectional endoskopi
prosedirlerine iliskin siralamanin klinik anlamda 6neminin
bulunmadigini rapor etmistir; iyilesme siiresi, kullanilan sedatif
miktari, hasta memnuniyeti, advers olaylar ve endoskopist
gibi parametrelerin ~ dederlendirilmesi
sonucunda iki siralama arasinda anlamh farkliliklar tespit
edilememistir. Benzer sekilde, calismamizda da bidirectional
prosedirlerde islem sirasinin iyilesme siresi, sedatif dozaji
ve hasta memnuniyeti gibi parametreler (izerinde anlaml
bir fark yaratmadigi gézlemlenmistir. Sayin ve arkadaslari ise
[13] bidirectional prosedirlere kolonoskopi ile baslamanin

memnuniyeti
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daha avantajli olabilecegi vurgulamistir. Buradan, prosedir
sirasinin klinik parametreler Gzerindeki etkisinin sinirl oldugu
ve prosedr sirasina yonelik diger faktorlerin (klinik rutin, kisisel
tercihler, yardimci personel durumu, endoskopistin talebi, hasta
ozellikleri) de belirleyici oldugu ¢ikariminda bulunulabilir.

Sigarakullanimi, her ne kadar blyik cerrahilericin bir risk faktori
ise, NORA da ki tim uygulamalar icin de anestezi iliskili riskleri
artirmaktadir [14]. Sigara kullaniminin artmig anestezik ihtiyaci
ile birlikte olabilecegi, ayrica hastalarda reaktif havayoluna
bagh sonradan gelisebilecek havayolu iliskili komplikasyonlari
da takip edebilmek acisindan bidirectional islemlere OGD ile
baslamak fayda saglayabilir [15,16]. Her ne kadar bidirectional
endoskopik prosedrlerin siralamasi ile ilgili farkli yaklasimlar
olsa da prosediirel sedasyon uygulanacak tiim hastalarda sigara
icimi gibi kritik parametrelerin sistematik olarak sorgulanmasi
gerekmektedir. Sedasyon o©ncesi yapilan hasta uygunluk
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degerlendirmesinde, kardiyovaskdiler, solunum ve nérolojik
komorbiditelerin yani sira, ila¢c ve sedatif ajanlara karsi alerji,
reaksiyon gecmisi, sigara icimi, alkol tiiketimi ve mevcut medikal
tedavi gibi etmenler detayli olarak ele alinmalidir. Bu yaklasimla,
islem sirasindan bagimsiz olarak, her hastanin klinik durumu
optimize edilerek olasi komplikasyonlarin 6niine gegilmesi
hedeflenmektedir [17]. Bu konu ile iliskili olarak, ¢calismamizda
yer alan katilimcilarin %72,5'i hemen hemen her zaman
(zamanin>%75) bidirectional islemlerden 6nce hastalarda sigara
kullanimlarini  sorguladiklarini  belirtmisti. Arastirmamizda,
"Sigara icen hastalarda gastroskopi ile baslamanin daha
avantajli oldugunu disiiniyor musunuz?" sorusuna yanit olarak
katihmailarin %56,9'u (116 kisi) olumlu géris bildirdi. islem
sirasina gore detayli incelendiginde, gastroskopi ile baslayan
grup icinde bu gorisu destekleyenlerin orani %55,4 (72 kisi)
iken, kolonoskopi ile baslayanlar arasinda bu oran %43,8 (14
kisi) olarak belirlendi. Bu gruplar arasindaki farkhlk istatistiksel
olarak anlamli bulunmus olup, p degeri 0,049 olarak hesaplandi.
Bu sonuclar, sigara icen hastalar icin islem sirasinin klinik karar
verme slrecinde onemli bir faktor oldugunu gostermektedir.
Yine de gastrointestinal endoskopik prosediirlerde %0,02 ile
%0,37 arasinda degisen komplikasyonlar ile karsilasilabilecegi
rapor edilmistir [18]. Amerikan Gastrointestinal Endoskopi
Dernegi (ASGE) tarafindan yapilan bir ankette bu oran %0,54
olarak rapor edilmistir; yakin zamandaki cok uluslu bir calismada
[19] ise Gist endoskopi sirasinda %0,1, kolonoskopi sirasinda ise
%0,01 oraninda bag-mask ventilasyona ihtiya¢ duyuldugu rapor
edilmistir. Bu varyasyon, ¢alisma tasarimlari, hasta popiilasyonu
ve sedasyon yontemlerindeki farkliliklardan kaynaklanabilir.
Ozellikle miyokard enfarktiisii gecirmis ve ileri yas grubundaki
hastalarda daha belirgin kardiyopulmoner risklerin s6z konusu
oldugu g6z 6ntine alinmalidir [20-23]. Ayrica obezite, ileri yas,
diyabetik gastroparezi, 6zefagus-mide motilite bozukluklari
veya gastrodzofageal refli gibi aspirasyon acisindan ytiksek
riskli hasta gruplarinda islem sirasi titizlikle planlanmahdir [24].

Jowharivearkadaslari[25]bidirectionalendoskopik prosedirlerde
islem sirasi ve insuflasyon gazi tercihlerini (hava veya CO,)
degerlendirmis, bidirectional islemlere EGD ile baslandiginda
toplam anestezik ilag ihtiyacinin daha diisiik oldugunu ve CO,
insuflasyonu ile post-prosediirel abdominal agri, rahatsizlik ve
siskinligin daha az gorildiguni rapor etmislerdir. Calismamizda,
katilimcilara insuflasyon gazi olarak CO, ya da hava kullanilip
kullanilmadigi  sorulmamustir. Ayrica, bidirectional islemlerde
hastalarin toplam propofol ihtiyacinin islem sirasina bagh olarak
anlamli bir farklik gostermedigini, buna karsin yiiksek BMI ve
indiiksiyon sirasinda uygulanan yiiksek doz propofolun advers
olaylarla iliskili oldugunu rapor ettik.

Cahismanin sinirliliklar arasinda, anketin yalnizca belirli bir
zaman diliminde uygulanmis olmasi ve sonuclarin, farkh klinik
uygulamalara ve hasta populasyonlarina genellenememe
olasiligi bulunmaktadir. Ayrica, calismanin retrospektif dogasi,
neden-sonug iliskilerinin tam olarak ortaya konulmasini
glclestirmistir. ileride yapilacak olan prospektif ve c¢ok
merkezli calismalarin, bidirectional endoskopi islemlerinde
islem sirasini etkileyen faktorleri daha detayli inceleyerek
literatire katki saglayacagi distinilmektedir.

Sonu¢

Anestezistlerin %63,7'si bidirectional endoskopi islemlerine
gastroskopi ile baslamayi
endoskopist yonlendirmesi, ekipman uygunlugu ve hasta
ozellikleri belirleyici olmustur. Bu sirecte ekip uyumu ve
multidisipliner is birligi, hasta glvenligi ve prosedirel
basarinin artirilmasinda kritik rol oynamaktadir.
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Abstract

Aim: This study presents a bibliometric analysis of artificial intelligence (Al)-assisted publications in abdominal computed
tomography (CT) over the past decade. By examining publication trends, citation patterns, and research collaborations,
this study offers insights into the evolving impact of Al in abdominal imaging.

Material and Methods: Data were retrieved from the Web of Science Core Collection using specific search criteria for 2014-2024.
Bibliometric analysis was conducted using VOSviewer to generate co-occurrence networks, citation maps, and collaboration
patterns. The study included keyword analysis, co-authorship analysis, co-citation analysis, and bibliographic coupling.

Results: A significantincrease in Al-related publicationsin abdominal CT has been observed in recent years, with deep learning
emerging as the dominant methodology. Citation network analysis identified key studies focused on image reconstruction,
segmentation, and radiomics. Collaboration networks highlighted strong international and inter-institutional partnerships,
particularly among institutions in the United States, China, and South Korea. Additionally, industry-academic collaborations,
notably with GE Healthcare, have contributed to the advancement of Al in abdominal imaging.

Conclusions: Al-assisted abdominal CT imaging continues to expand as a critical area of research, demonstrating
increasing interdisciplinary collaborations. Deep learning and radiomics have become focal points, influencing clinical
decision support and quantitative imaging analysis. Future research should prioritize Al integration into routine radiology
practice and explore its clinical effectiveness through large-scale validation studies.
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Oz
Amag: Bu calisma, son on yilda abdomen bilgisayarli tomografi (BT) alaninda yapay zeka (YZ) destekli yayinlarin

bibliyometrik analizini sunmaktadir. Yayin egilimleri, atif modelleri ve arastirma is birliklerini inceleyerek, YZ'nin abdomen
goruntilemedeki gelisen etkisine dair icgoriler saglamayi amaclamaktadir.

Gereg ve Yontemler: Veriler, 2014-2024 yillari icin belirli arama kriterleri kullanilarak Web of Science Core Collection'dan
alinmistir. Bibliyometrik analiz, VOSviewer kullanilarak es goriilme aglari, atif haritalari ve is birligi modellerini olusturmak
amaciyla gerceklestirilmistir. Calisma kapsaminda anahtar kelime analizi, ortak yazarlik analizi, ortak atif analizi ve
bibliyografik eslesme analizleri yapilmistir.

Bulgular:Sonyillarda abdomen BT'de YZ ile ilgili yayinlarda dnemli bir artis gozlenmis ve derin 6grenme baskin metodoloji
olarak 6ne ¢ikmistir. Atif agi analizi, gorintl rekonstriksiyonu, segmentasyon ve radyomikler lzerine odaklanan temel
calismalari belirlemistir. is birligi aglar, ézellikle Amerika Birlesik Devletleri, Cin ve Giiney Kore'deki kurumlar arasinda
gliclt uluslararasi ve kurumsal ortakliklari ortaya koymustur. Ayrica, GE Healthcare gibi endistri-akademi is birlikleri,
abdomen goriintiilemede YZ'nin ilerlemesine 6nemli katkilar saglamistir.

Sonuglar: YZ destekli abdomen BT goriintlleme, artan disiplinler arasi is birlikleri ile gelismeye devam eden kritik bir
arastirma alanidir. Derin 6grenme ve radyomikler, klinik karar destek sistemleri ve kantitatif gorlintiileme analizlerini
sekillendiren temel odak noktalari haline gelmistir. Gelecektekiarastirmalar,YZ'nin rutin radyoloji pratigine entegrasyonunu
ve genis Olcekli dogrulama calismalari ile klinik etkinliginin arastirilmasini 6nceliklendirmelidir.

Anahtar Kelimeler: Yapay zeka; derin 6grenme; makine 6grenmesi; abdomen BT; abdomen goériintiileme; radyomikler

Introduction

Artificial intelligence (Al) has transformed medical imaging,
that
enhance diagnostic accuracy, automate image interpretation,

introducing advanced computational techniques
and optimize radiology workflows [1]. Over the past decade,
Al applications in computed tomography (CT) imaging have
gained significant traction, particularly in abdominal imaging
[2]. The integration of deep learning, machine learning, and
radiomics has facilitated precise segmentation, improved
and enhanced lesion detection,

image reconstruction,

contributing to more efficient clinical decision-making [3].

Abdominal CT serves as an essential imaging modality for
diagnosing oncological, inflammatory, and metabolic conditions.
However, conventional imaging techniques demand substantial
radiologist expertise, are time-consuming, and are susceptible to
inter-observer variability. Al-driven approaches mitigate these
limitations by offering automated, standardized, and efficient
image analysis tools [4]. Recent developments in convolutional
neural networks (CNNs) and transformer-based architectures
have further enhanced Al applications in abdominal imaging [5].

Bibliometric analysis provides a structured framework
for assessing research productivity, citation trends, and
influential contributions in a specific field. Analyzing Al-
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assisted abdominal CT literature allows for the identification
of key contributors, thematic research trends, and global
collaboration patterns. Understanding these elements is
crucial for bridging knowledge gaps, shaping future research
trajectories, and fostering interdisciplinary collaborations [6].

This study aims to systematically evaluate Al-assisted abdominal
CT publications from the past decade. By analyzing keyword
distributions, co-citation networks, co-authorship trends, and
institutional collaborations, this bibliometric analysis will offer
a comprehensive overview of emerging research directions [7].
The findings are expected to provide a strategic foundation for
the future development of Al applications in abdominal imaging.

Material and Methods
Data Collection

This study utilized the Web of Science Core Collection (WoSCC),
a well-established database for high-impact scientific
publications. The search strategy was designed to retrieve
publications from 2014 to 2024, focusing on Al applications in

abdominal CT imaging. The Boolean search strategy included:

« TS=("Artificial Intelligence" OR "Deep Learning" OR "Machine
Learning")

« AND TS=("Abdominal CT" OR "Abdominal Imaging")



« NOT TS=("Ultrasound" OR "Magnetic Resonance Imaging")
« AND WC=("Radiology, Nuclear Medicine & Medical Imaging")
+ AND PY=(2014-2024)

Only peer-reviewed journal articles were included, excluding
conference proceedings, book chapters, and editorials to
ensure the analysis focused on high-impact research.

Data Processing and Analysis

Data cleaning and pre-processing were conducted using
Microsoft Excel and VOSviewer to remove duplicates and
incomplete records [8]. The final dataset included:

« Publication details (title, authors, year, journal)
« Abstracts and keywords
- Citation metrics (total citations, h-index, impact factor)

« Collaboration details (co-authorship, institutional affiliations,
country of origin)

Bibliometric Techniques

To analyze the dataset, the following bibliometric methods
were applied:

« Keyword Co-occurrence Analysis: This method has been
widely applied in bibliometric studies to visualize keyword
networks and research hotspots [9]. Identified frequently
used keywords and their interconnections, revealing thematic
research areas and emerging trends. The threshold value was
set at 5 to include only significant keywords.

« Co-authorship Analysis: Bibliometric studies commonly use
this technique to assess collaboration intensity and global
research networks [10]. Assessed collaboration networks
among authors, institutions, and countries to determine
leading contributors. The threshold value was 3 co-authored
publications per researcher.

« Co-citation Analysis: Co-citation networks help identify key
intellectual foundations in a field, providing insights into
citation dynamics [9]. Citation relationships between studies
were evaluated to determine basic research in the field. The
threshold value was set at 5 for co-cited studies.

- Bibliographic Coupling: This method is frequently employed
in bibliometric research to group thematically similar studies
based on shared references [10] Examined thematic similarities
between research clusters using a threshold value of 5.

» Network Visualization and Interpretation

All bibliometric networks were visualized using VOSviewer to

A~
>

GUNGOR
I Al in Abdominal CT: A Decade of Research

identify clusters and research hotspots. The networks were
color-coded based on:

« Temporal trends (e.g., early foundational studies vs. recent
emerging topics)

- Research themes (e.g., segmentation, image enhancement,
radiomics)

«Collaborative groups (e.g., key institutions and global partnerships)
Statistical Analysis

Descriptive statistics were performed to quantify:

The number of publications per year.

The most frequently cited articles and authors.

The distribution of research topics over time.

The impact of collaborations on citation rates.

All statistical calculations were conducted using Python
(Pandas, Matplotlib) and SPSS, ensuring a robust quantitative
assessment of bibliometric data [11].

This methodological framework ensures a comprehensive
evaluation of Al applications in abdominal CT research, facilitating
deeper insights into research dynamics and future directions.

Results
Publication Trends

Al-assistedabdominal CT publicationshave grown exponentially
over the past decade [7]. Research activity was relatively limited
before 2019 but has since expanded significantly, peaking
in 2023 with over 100 published articles (Figure 1 and 2). This
trend highlights the growing interest and rapid advancements
in Al applications within abdominal imaging [12, 13].
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Figure 1. Citation Analysis Overlay Map. This figure presents a citation
network analysis of Al-assisted publications in abdominal CT imaging.
The network was generated using VOSviewer with a minimum citation

threshold of 5, meaning only studies cited at least five times were
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included. Each node represents a publication, with its size reflecting
the number of citations received. The links between nodes indicate
citation relationships, demonstrating intellectual connections among
influential studies. The color gradient (blue to yellow) represents
the chronological distribution of publications, where blue denotes
older studies (2020 and earlier), and yellow highlights more recent
contributions (2023 and beyond). Gibson (2018) and Jensen (2020)
emerge as key citation hubs, signifying their foundational impact on
Al applications in abdominal imaging [12, 13]. The clustering of newer
studies suggests an increasing focus on deep learning, radiomics, and
image reconstruction in recent years. This analysis provides insights
into the evolution of research trends, identifying major contributors

and thematic shifts in Al-driven abdominal imaging.
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Figure 2. Keyword Co-occurrence Overlay Map. This figure illustrates
the keyword co-occurrence network of Al-assisted publications in
abdominal CT imaging. The network was generated using VOSviewer
with a minimum threshold of 5 occurrences, meaning only keywords
appearing in at least five studies were included. Each node represents
a keyword, with larger nodes indicating more frequently used terms.
The connections between keywords signify their co-occurrence in
the same publications, highlighting thematic relationships. The color
gradient (blue to yellow) represents the chronological distribution
of keywords, where blue denotes older research focus areas (2021
and earlier), and yellow highlights more recent topics (2023 and
beyond). The most prominent keywords include "deep learning,

non

"artificial intelligence," "computed tomography," and "radiomics,'
indicating the dominant research themes in Al-assisted abdominal
imaging. Emerging keywords such as "image enhancement,
"body composition," and "transformer networks" suggest evolving
research trends in quantitative imaging and Al-driven analysis. This
visualization provides insights into the shifting research focus in Al-
assisted abdominal CT imaging, emphasizing the increasing role of

deep learning and radiomics in clinical applications.
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Keyword and Citation Analysis

Frequently occurring keywords included "Deep Learning,’
"Artificial Intelligence," "Computed Tomography," "Radiomics,’
and "Image Reconstruction! The keyword co-occurrence
network revealed distinct research clusters, with deep learning
dominating the field (Figure 3 and 4). Emerging topics such
as "Transformer Networks" and "Explainable Al" have gained
prominence in recent years, reflecting ongoing advancements

in Al-driven image analysis [11, 14-16].
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Figure 3.Keyword Co-occurrence Network Map.Thisfigure represents
the keyword co-occurrence network of Al-assisted publications in
abdominal CT imaging, visualized using VOSviewer with a minimum
occurrence threshold of 5 (i.e., only keywords appearing in at least
five publications are included). Each node represents a keyword,
and its size corresponds to the frequency of its occurrence. The links
between nodes indicate co-occurrence relationships, highlighting
thematic connections among different research topics. The color-
coded clusters group related keywords based on their research focus,
revealing distinct thematic areas. The red cluster, centered around
"deep learning" and "computed tomography," represents core
research themes, including image reconstruction, segmentation, and
noise reduction. The green cluster focuses on "machine learning" and
"radiomics," suggesting an emphasis on Al-driven feature extraction
and quantitative imaging. The blue cluster includes terms related to
image quality, iterative reconstruction, and liver imaging, reflecting
Al applications in organ-specific imaging. The purple cluster groups
terms like "multidetector computed tomography" and "X-ray
computed tomography," indicating developments in Al-enhanced
CT hardware and acquisition techniques. This network analysis
highlights the interdisciplinary nature of Al applications in abdominal
imaging, demonstrating strong interconnections between deep

learning, radiomics, and image enhancement techniques.



Figure 4. Keyword Density Map. This figure displays the keyword

density map of Al-assisted publications in abdominal CT imaging,
generated using VOSviewer with a minimum occurrence threshold
of 5. The heatmap represents the concentration and frequency of
keywords within the analyzed dataset. Brighter regions (yellow)
indicate high-frequency keywords that appear more frequently in
publications. Darker regions (blue/purple) represent less frequently
occurring but still relevant terms. The most dominant keywords
include "deep learning,’ ‘"artificial intelligence’ "computed
tomography," and "image reconstruction," reflecting the core research
themes in Al-assisted abdominal imaging. The distribution pattern
shows a high concentration of studies focused on deep learning
applications, radiomics, and quantitative imaging techniques, while

non

emerging topics such as "body composition," "sarcopenia," and
"computer-assisted imaging" indicate expanding research areas. This
heatmap provides a visual representation of thematic focus areas,
identifying hotspots in Al-driven abdominal imaging research and

potential directions for future studies.

Citation analysis identified foundational studies on deep
learning architectures, segmentation methodologies, and
radiomics applications (Figure 5). The most cited works were
published in prominent journals such as Radiology, European
Radiology, and American Journal of Roentgenology [14-17].
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Figure 5. Citation Network Map. This figure illustrates the citation
network of Al-assisted publications in abdominal CT imaging,
created using VOSviewer with a minimum citation threshold of 5.
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Each node represents a publication, with its size corresponding to
the number of citations received. The links between nodes indicate
citation relationships, reflecting how studies are interconnected.
Color-coded clusters group studies based on their citation patterns,
revealing distinct research domains. Gibson (2018) and Wu (2017)
emerge as key citation hubs, signifying their foundational impact
on Al applications in abdominal imaging [12, 17]. The rightmost
cluster (red) represents a distinct research line with a different
thematic focus, likely emphasizing alternative Al applications or
methodologies. The green cluster in the center suggests a bridge
between early foundational studies and more recent research
directions. This visualization provides insights into the evolution of
citation relationships, identifying core studies and thematic shifts in
Al-driven abdominal imaging research.

Collaboration Networks

Co-authorship analysis revealed that the United States, China,
and South Korea are the most active countries in Al-assisted
abdominalimaging research. Notably, Harvard Medical School,
Seoul National University, and GE Healthcare emerged as key
institutional collaborators (Figure 6 ). These findings highlight
the increasing role of international and industry-academic
partnerships in advancing Al applications in radiology [14, 16].

..............

Figure 6. Co-authorship Network Map by Country. This figure presents
the international co-authorship network in Al-assisted abdominal CT
imaging research, visualized using VOSviewer with a minimum co-
authorship threshold of 3 (i.e., only countries with at least three co-
authored publications are included). Each node represents a country,
and its size reflects the number of publications originating from
that country. Lines between nodes indicate collaborative research
efforts between countries, with thicker lines representing stronger
collaborations. The USA appears as the most influential research
hub, engaging in widespread collaborations with multiple countries,
including China, Japan, and European nations. Clusters highlight
regional collaboration patterns, such as: Red cluster: Strong research
ties between China, Japan, and South Korea. Green cluster: European
collaboration network led by France and Italy. Blue cluster: Switzerland,

Belgium, and England forming a separate research group.
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Figure 7. Institutional Co-authorship Network Map. This figure
illustrates the institutional co-authorship network in Al-assisted
abdominal CT imaging research, visualized using VOSviewer with
a minimum co-authorship threshold of 4 (i.e., only institutions with
at least four co-authored publications are included). Each node
represents an institution, and its size corresponds to its research
output in this field. Links between nodes indicate collaborative
research relationships, with thicker lines representing stronger
collaborations. Harvard Medical School, Seoul National University,
and GE Healthcare emerge as major research hubs, engaging in
extensive international and industry-academic collaborations.
Clusters highlight institutional partnerships, such as: Green cluster:
Strong collaborations among the University of Wisconsin, NIH Clinical
Center, and Massachusetts General Hospital. Red cluster: Close
research ties between Seoul National University, GE Healthcare, and
Shanghai Jiao Tong University. Blue cluster: A distinct collaboration
network centered around Nagoya University. This analysis provides
insights into leading institutions and their collaboration patterns,
demonstrating the growing role of industry-academic partnerships

in Al-assisted abdominal CT imaging research.

,,,,,,,,,,,,,,

Figure 8. Institutional Co-authorship Network Map. This figure

visualizes the institutional co-authorship network in Al-assisted
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abdominal CT imaging research, created using VOSviewer with a
minimum co-authorship threshold of 5 (i.e, only institutions with
at least five co-authored publications are included). Each node
represents an institution, and its size corresponds to the number
of publications produced by that institution. Links between nodes
indicate collaborative relationships, where thicker lines represent
stronger institutional collaborations. Major research hubs include
Harvard Medical School, Seoul National University, and GE Healthcare,
which exhibit extensive global and industry-academic partnerships.
Clusters highlight regional and institutional collaborations, such as:
Green cluster: Strong connections among the University of Wisconsin,
Stanford University, and Massachusetts General Hospital. Red cluster:
Intense collaborations among Seoul National University, GE Healthcare,
and major Chinese universities. Blue cluster: A separate research
network centered around Nagoya University. Compared to the lower-
threshold version (Figure 7), this figure provides a more refined view
of the strongest institutional collaborations, filtering out institutions
with fewer connections. It offers a focused perspective on the leading

research centers shaping Al applications in abdominal imaging.
Discussion

The findings of this study highlight the rapid growth and
evolving landscape of Al applications in abdominal CT
imaging. The increasing number of publications, particularly
after 2019, reflects the expanding interest in Al-driven
methodologies [18]. The dominance of deep learning-based
approaches underscores their effectiveness in segmentation,

image reconstruction, and quantitative imaging analysis [15].

The co-citation and bibliographic coupling analyses revealed
that foundational Al research, such as deep learning architectures
(e.g., U-Net) and radiomics methodologies, continues to influence
contemporary studies [19]. While early Al applications focused on
image enhancement and denoising, recent research emphasizes

clinical decision support and explainable Al models [20].

Collaboration network analysis demonstrated strong inter-
institutional and international partnerships. The United States,
China, and South Korea emerged as leading contributors,
with major institutions such as Harvard Medical School, Seoul
National University, and GE Healthcare playing key roles
[14, 16]. These collaborations indicate that Al in radiology is
increasingly becoming a global effort, integrating expertise

from multiple disciplines.



Despite advancements, several challenges remain. The
standardization of Al models, ensuring generalizability across
diverse patient populations, and addressing regulatory
considerations are critical areas for future research [21].
Furthermore, the seamless integration of Al into routine
workflows necessitates validation

radiological rigorous

through large-scale, multi-center clinical studies [22].
Conclusion

This bibliometric study comprehensively analyzes Al
applications in abdominal CT imaging, highlighting key
research trends and collaboration networks. The increasing
prominence of deep learning and radiomics underscores the
paradigm shift toward Al-assisted imaging analysis. Future
research should focus on improving model transparency,
obtaining regulatory approvals, and implementing real-time

Al applications in clinical settings.
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Oz
Amag: Agir akut respiratuvar distres sendromu (ARDS) hastalarinda sedasyon yonetimi, yogun bakim sonuglari Gzerinde
kritik bir rol oynamaktadir. Bispektral indeks (BiS) ve Richmond Ajitasyon ve Sedasyon Skalasi (RASS), sedasyon diizeylerini

belirlemede yaygin olarak kullanilan iki yéntemdir. Bu calismada, BiS ve RASS skorlarinin karsilastiriimasi ve bu skorlarin
mortalite Gizerindeki etkilerinin incelenmesi amaclanmistir.

Gere¢ ve Yontemler: Bu retrospektif calismada, mekanik ventilasyon altindaki agir ARDS tanisi almis 98 hasta
degerlendirildi. BiS ve RASS skorlari pron ve supin pozisyonlarinda 6lciildii ve bu skorlar arasindaki korelasyon ile klinik
parametreler analiz edildi. BiS <40 ve BiS >40 olmak tizere iki gruba ayrildi ve mortalite acisindan degerlendirildi.

Bulgular: BiS ve RASS skorlari arasinda hem supin (r=0.53, p<0.001) hem de pron (r=0.46, p<0.001) pozisyonlarinda anlamli
ve orta dereceli bir korelasyon tespit edildi. BIS <40 ve BiS >40 gruplari arasinda mortalite oranlari BiS <40 grubunda %88,
BiS >40 grubunda %81.3 olarak belirlendi, ancak bu fark istatistiksel olarak anlaml degildi (p=0.35).

Sonug: BiS monitorizasyonu, ARDS hastalarinda sedasyon yénetiminde degerli bir ara¢c olmasina ragmen, sedasyon
yonetiminde hem BiS hem de RASS skorlarinin birlikte kullaniimasi daha dogru klinik sonuclar elde edilmesine katki
saglayabilir. BiS monitorizasyonu faydali olmakla birlikte mortaliteye etkisi gdsterilememistir.
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Abstract

Aim: Sedation management plays a critical role in the outcomes of patients with severe acute respiratory distress syndrome
(ARDS). Bispectral index (BIS) and the Richmond Agitation-Sedation Scale (RASS) are two commonly used methods to assess
sedation levels. This study aimed to compare BIS and RASS scores and evaluate the impact of these scores on mortality.

Materials and Methods: In this retrospective study, 98 patients diagnosed with severe ARDS and under mechanical
ventilation were evaluated. BIS and RASS scores were measured in both prone and supine positions, and the correlation
between these scores and clinical parameters was analyzed. Patients were divided into two groups: BIS <40 and BIS >40,
and their mortality rates were assessed.

Results: A significant moderate correlation was found between BIS and RASS scores in both supine (r=0.53, p<0.001) and
prone (r=0.46, p<0.001) positions. Mortality rates were 88% in the BIS <40 group and 81.3% in the BIS >40 group, but this
difference was not statistically significant (p=0.35).

Conclusion: While BIS monitoring is a valuable tool in sedation management for ARDS patients, the combined use of BIS
and RASS scores may contribute to more accurate clinical outcomes in sedation management. Although BIS monitoring is

useful, its effect on mortality has not been demonstrated.

Giris

Adir akut respiratuvar distres sendromu (ARDS) hastalarinda
ventilasyon-perfiizyon uyumsuzlugunu dizeltmek, akciger
hasarini 6nlemek ve oksijenasyonu artirmak amaciyla derin
sedasyon 6nemli bir tedavi bileseni olarak 6ne ¢ikmaktadir.
Bu siirecte sedatif hipnotikler, opioidler ve néromiiskiiler
ajanlar yaygin olarak kullaniimaktadir. Ancak sedasyonun
derinligi, suiresi ve dozuna ydnelik standart bir degerlendirme
yontemi heniiz tanimlanmamistir. Yogun bakim {initelerinde
siklikla kullanilan Richmond Ajitasyon ve Sedasyon Skalasi
(RASS), ozellikle noromiuskiler ajanlarin kullanildigi ARDS
hastalarinda yetersiz kalabilmektedir [1, 2].

Sedasyonun daha hassas yonetimi icin bispektral indeks (BIS)
monitorizasyonu  kullanilabilir. BIS, hastanin  biling  diizeyini
degerlendiren bir teknolojidir ve 0-100 araliginda degerler iiretir. BiS
degeri 60'In altina diistigiinde, biling durumu ciddi oranda azalmis
kabul edilmektedir. Mekanik ventilasyon altindaki ARDS hastalarinda
onerilen optimal sedasyon araligi 40-60 BIS degeri olarak
belirlenmistir [3]. Bununla birlikte, ARDS hastalarinda mortalite ile
spesifik bir BiS degeri arasindaki iliski net olarak ortaya konmamistir.

Sedatif ajanlarin uzun sireli ve yiiksek doz kullanimi, yogun
bakimdanéromyopati, artan enfeksiyon orani, zor ekstiibasyon
ve maliyetlerin gibi
olabilmektedir [4]. Bu nedenle, yogun bakim hastalarinda ideal
sedasyon diizeyinin belirlenmesi blylik 6nem tasimaktadir.
Bu calismanin amaci, siddetli ARDS hastalarinda RASS ve BIS
degerlerini karsilastirmak ve BIS <40 ile >40 olan hastalarin
mortalite acisindan degerlendirilmesidir.

artmasi komplikasyonlara neden
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Gerecler ve Yontemler

Bu retrospektif calisma, agir ARDS tanisi almis ve
mekanik ventilasyon altinda izlenen 98 hasta U(zerinde
gerceklestirilmistir. Sedasyon yonetiminde Covidien BIS
Vista® cihazi ve probu ile BiS monitorizasyonu yapilmistir.
BIS &lciimleri cihaz kullanim kilavuzuna uygun olarak uzman
hekim tarafindan uygulanmistir. Hastalarimiz, oksijenizasyonu
supine pozisyonda SaO, degeri %90 altina distigiinde ve
PEEP titrasyonu ve FiO, ylkseltiimesine
ragmen dizeltilemediginde pron pozisyona alinmistir. Supin
pozisyondaki BiS degeri, Pron pozisyona alinmadan &énceki
BiS degeridir. Hastalar supin ve pron pozisyonlarinda 6 saat
araliklarla BiS ve RASS degerleri ile izlenmistir. Hastalarin pron
ve supin pozisyonlarina alinma zamanlari ve bu pozisyonlarda
kalma sureleri diizenli olarak kaydedilmistir. Birden fazla deger
kaydedildigi durumlarda bu degerlerin aritmetik ortalamasi
hesaplanmistir. Pron pozisyonuna alindiklari giin itibariyla
hastalarin 24 saatlik verileri degerlendirilmistir. Calismaya
yogun bakimimiza COVID-19 pndmonisi nedeniyle agir
ARDS tanisi alan mekanik ventilatdrde izlenen 18 yas usti
hastalar dahil edildi. Agir ARDS tanimi ve siniflamasi Tablo

oksijenizasyon

1'de gosterilmistir. inotrop destegi cok yiiksek olan, pron
pozisyonu tolere edemeyen ve yatis sliresi 24 saatten az olan
hastalar calismaya dahil edilmemistir.

Pron pozisyonlamanin ilk giiniinde kaydedilen veriler arasinda
BiS ve RASS degerleri, sistolik ve diyastolik kan basinci, kalp hizi,
vicut 1sisi, kan glukoz dizeyi, inotrop kullanimi, sedatif ajan
ve opioid dozlari, entlibasyon tiipi veya diger kateterlerin yer



degistirmesi gibi olumsuz olaylar yer almistir. Ek olarak, yogun

bakimda kalis stiresi, mekanik ventilasyon suresi ve mortalite
verileri hasta dosyalarindan elde edilmistir. Calismamiz insan
Haklar Helsinki Bildirgesi'ne uygun yazilmistir, calismaya
katilan hastalardan onam belgesi alinmistir ve hastanemiz etik
kurulundan onay alinmistir. (E-46059653-020 )

istatistiksel analiz

istatistiksel analizler SPSS-26 (SPSS Inc., Chicago, IL) programi
ile yapildi. Kalitatif veriler ylizde dagilimlariyla, kantitatif veriler
ise Kolmogorov-Smirnov testi kullanilarak normal dagilima
uygunluk acisindan degerlendirildi. Normal dagilim gosteren
degiskenler ortalama ve standart sapma ile normal dagilim
goOstermeyen degiskenler ise ortanca ve ceyrekler arasi aralik
(GCAA) ile sunuldu. iki grup arasindaki mortalite farki Ki-kare testi
veya Fisher testiile karsilastirildi. RASS ve BIS degerleri arasindaki
korelasyon Spearman korelasyon testi ile degerlendirildi ve p <
0.05 istatistiksel anlamlilik sinir olarak kabul edildi. G*Power
3 yazilimi,
kullanilmistir. %5 hata payr ve 0,80 glic ile calismada, Ki-
kare testi kullanilarak 6rneklem buylkliginin yeterliligini
degerlendirmek icin gli¢ analizi gerceklestirilmistir. Calismanin
temel hipotezi, BIS <40 ve BIS >40 gruplari arasinda mortalite
acisindan istatistiksel olarak anlamli bir fark olup olmadigini

orneklem buyUkligini belirlemek amaciyla
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OZCELIK&GULTEKIN
I Agir ARDS hastalarinda BIS ve RASS skorlarinin karsilastirimasi

belirlemektir. Onceki literatiir verileri ve bu calismada gozlenen
mortalite oranlar (BIS <40: %88, BIS >40: %81,3) dikkate
alindiginda, %5 anlamhlk dizeyi (0=0.05) ve %80 gii¢ (1-
[3=0.80) ile anlamli bir farkin tespit edilebilmesi icin her grupta
en az 45 hastanin yer almasi gerektigi hesaplanmistir.

Bulgular

Calismaya dahil edilen toplam 98 hastanin demografik 6zellikleri
tablo 2'de gosterilmistir. Hastalarin BIS supin, BIS pron, RASS supin
ve RASS pron ortanca degerleri sirasiyla 39 (CAA 35-53), 44,5 (CAA
35-53), 0 (CAA -2-45) ve 0 (CAA -2-+5) olarak bulunmustur.

Supin pozisyonda RASS ve BiS arasinda anlamli ve orta dereceli
bir korelasyon tespit edilmistir (p<0.001, r=0.53) (Sekil 1). Pron
pozisyonunda da RASS ve BiS arasinda anlamli ve orta dereceli
bir korelasyon oldugu gorilmustir (p<0.001, r=0.46) (Sekil 2).
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Sekil 1. Supin pozisyonda BIS ve RASS korelasyon grafigi
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Sekil 2. Pron pozisyonda BIS ve RASS korelasyon grafigi

Hastalar BIS >40 ve BIS <40 olarak degerlendirildiginde, yas
(p=0.86), cinsiyet (p=0.82), Charlson Komorbidite indeksi
(p=0.45) ve APACHE (Acute Physiology and Chronic Health
Evaluation) Il skoru (p=0.89) acisindan iki grup arasinda anlaml
bir fark bulunmamistir.Yas, cinsiyet, inotrop kullanimi, PaO,/ FiO,
degerleri, kullanilan sedatif miktari, viicut isisi, aclk kan glukozu,
mekanik ventilator suiresi, yogun bakim yatis siiresi ve acisindan
her iki grup arasinda istatistiksel olarak fark bulunmamistir.

BiS >40 olan grupta 39 (%81.3) ve BiS <40 olan grupta ise
44 (%88) hasta mortalite ile sonuclanmistir; ancak iki grup
arasinda mortalite agisindan fark tespit edilmemistir (p=0.35).

Tartisma

Kritik hastalarda sedasyonun optimal yonetimi, yogun bakim
sonuglar lGzerinde 6nemli bir etkiye sahiptir. Uzun sureli ve
ylksek doz sedatif kullanimi, ekstiibasyon gucligl, yogun
bakim kalis stiresinin uzamasi ve artmis mortalite gibi olumsuz
sonugclara yol acabilir [5]. Agir ARDS hastalarinda koruyucu
akciger ventilasyonu uygulanirken hasta-ventilatore uyumunun
saglanmasi gereklidir. Yetersiz sedasyon, asenkroniye ve
alveoler asirn gerilmeye neden olarak ventilator iliskili akciger
hasarint (VILI)ve noromuskuler bloker kullanimini artirabilir.
Fazla sedasyon ise solunum direncine, kas atrofisine ve uzamis
mekanik ventilasyona yol acabilir. Bu nedenle hastanin sedasyon
derinliginin olgllmesi onemlidir. Agir ARDS tanili hastalarda
sedasyon derinliginin saptanmasi ile ilgili calisma sayisi
azdir, calismamizin literatlire bu konuda katki saglayacagini
distinmekteyiz. Yogun bakim (nitelerinde yaygin olarak
kullanilan RASS, sedasyon dederlendirmesinde etkili olmakla
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birlikte, aralikh 6lcim sagladigi ve tutarsiz sonuglara neden
olabildigi icin sinirliklar barindirmaktadir [6-8]. Buna karsin, BiS,
sedasyon derinligini strekli ve objektif olarak 6lgme avantaji
sunar. Cesitli calismalar, yogun bakim hastalarinda RASS ve BIS
arasinda anlamli bir korelasyon oldugunu bildirmektedir [9-11].
Bu calisma sonucunda, supin ve pron pozisyonlarinda RASS ve
BIS arasinda orta dereceli bir korelasyon tespit edilmistir.

Karamchandani ve bizim

arkadaslarinin ~ calismasi  da

bulgularimizla  uyumlu olup, mekanik ventilatérdeki
hastalarda BiS ve RASS'In korele oldugunu ve BiS'in sedasyon
yonetiminde guvenilir bir ara¢ oldugunu o6ne sirmektedir
[12]. Bununla birlikte, bazi calismalarda bu korelasyonun
belirtilmektedir. Ozellikle

inflamatuar yanitin yaygin oldugu durumlarda, dokulardaki

olmadig sepsis gibi sistemik
iskemi nedeniyle beynin etkilenebilecedi ve bu hastalarda
sedasyon derinligi ile biling diizeyinin uyumsuz olabilecegdi g6z
éniinde bulundurulmahidir [13-15]. Bu uyumsuzluk, yanlis BiS
sonuclarina yol acabilir. Vivien ve arkadaslari, BiS'in %100 spesifik
olmadigini ve hipoglisemi gibi faktorlerin yanhs sonuglara
neden olabilecegdini belirtmislerdir [16]. Duarte ve arkadaslari
ise kalp pili, isitici battaniye ve hipotermi gibi faktorlerin BiS

Olctimlerini etkileyebilecegini ifade etmislerdir [17].
Calismamiz, sedasyon ydnetiminde RASS ve BiSin birlikte
kullanilmasinin tek basina yapilan dl¢iimlere gore daha Ustiin
oldugunu dustindiirmektedir. Yogun bakim hastalarinda bircok
degisken faktor ve ilag kullanimina bagh olarak sedasyon
yonetimi karmasiktir [18-20]. Bu nedenle, sedasyon yonetiminde
hem subjektif hem de objektif yontemlerin bir arada kullanilmasi,
klinik degerlendirmelerin dogrulugunu artirabilir.

Agir ARDS hastalarinda mortalite %50-60 civarindadir ve
noromuskiler blokaj ajanlarinin  kullanimi bu hastalarda
[21].
bakimda kalis siiresini uzatmakta ve ventilatérden ayrilmayi

stk gorulmektedir Bu ajanlarin kullanimi, yogun
zorlastirmaktadir [4]. Derin sedasyonun bu sirecteki etkisini

inceleyen calismalar, derin sedatize edilen hastalarda
mortalitenin daha ylksek oldugunu gostermektedir [21,22].
Calismamizda, BiS degeri <40 ve >40 olan hastalar arasinda
mortalite farki bulunmamistir. Ancak, calisma grubumuzda
APACHE I skorlarinin ve Charlson Komorbidite indeksi'nin
yuksek olmasi, mortalite oranlarimizin literattrdeki verilere

kiyasla daha yiiksek olmasini aciklayabilir.

kisithhklan  bulunmaktadir.
calismanin tek merkezli ve retrospektif olarak yirutilmesi,
Farkli

Bu calismanin baz Birincisi,

sonuclarin  genellestirilebilirligini  sinirlamaktadir.



merkezlerden daha genis bir hasta poptlasyonunu iceren
cok merkezli calismalar, sonuclarin daha saglam bir sekilde
degerlendirilmesine olanak saglayabilir.

ikincisi, calisma popiilasyonu sadece agir ARDS hastalari ile
sinirlidir. Bu durum, elde edilen bulgularin hafif ve orta siddetli
ARDS vakalarina uygulanabilirligini kisitlamaktadir. Ayrica,
hasta sayisinin kisith olmasi, ozellikle alt gruplar arasinda
yapilan analizlerde istatistiksel glicti distrms olabilir.

Uclincii  olarak, yogun bakim hastalarinda sedasyon
yonetimini etkileyebilecek bircok komorbidite ve ila¢ kullanimi
bulunmaktadir. Bu degiskenlerin timinin ayrintil bir sekilde
kategorize edilememesi, sonuclar Uzerinde potansiyel bir
yanliliga yol acabilir. Calismada, bu faktorlerin etkilerini tam

olarak kontrol etmek mimkiin olmamistir.

Son olarak, BiS ve RASS degerlerinin élciimlerinde subjektif ve
objektif yontemlerin birlikte kullaniimasi her ne kadar faydali
olsa da, kullanilan cihazlarin ve ydntemlerin dogrulugu, 6lciim
tekniklerindeki farkliliklar nedeniyle degiskenlik gosterebilir.

Sonug olarak, BIS, bircok faktérden etkilenebilmesine ragmen,
objektif bir sedasyon degerlendirme araci olarak faydalidir.
ARDS hastalarinda sedasyon yonetiminde hem RASS hem de
BIS birlikte kullanilmali, ancak BiS'in mortalite (izerinde belirgin
bir etkisi gdsterilememistir. RASS ve BiS'in birlikte kullanilmasi,
sedasyon yonetiminin daha dogru yapilmasina katki saglayabilir
ve daha iyi klinik sonugclar elde edilmesine yardimci olabilir.
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Morphometric examination and angular evaluation of dry bone
calcaneus specimens
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Amag: Bu calismanin amaci, kuru kalkaneus kemikleri tGizerinde morfometrik ve agisal analizler yaparak bu kemiklerin

topografik 6zelliklerini incelemek ve elde edilen bulgularin klinik uygulamalarda kullanilabilecek yeni parametreler sunup
sunamayacagini degerlendirmektir.

Gere¢ ve Yontemler: Calisma, toplam 32 kuru kalkaneus kemigi Gzerinde gerceklestirilmistir. Deformite veya kirik
icermeyen kemikler titizlikle secilmis ve dijital kumpas ile morfometrik 6lctimler yapilmistir. Olciim alanlari arasinda
kalkaneus uzun aksi, posterior ve medial faset uzunluklar gibi parametreler yer almistir. Agisal 6lciimler icin Gissane ve
Bohler acilari dijital bir aci 6lcer yazilimi ile kaydedilmistir. Elde edilen veriler SPSS yazilimina yliklenmis ve korelasyon
analizleri gerceklestirilmistir.

Bulgular: Kalkaneus uzun aksi ortalama 73.76 mm, Gissane agisi ortalama 131.93°, Bohler agisi ise ortalama 35.63° olarak
bulunmustur. Korelasyon analizlerinde, Gissane ve Bohler acilari arasinda anlamli bir iliski saptanirken, diger uzunluk ve acilar
arasinda anlamli bir korelasyon bulunmamistir. Uzunluklar kendiicinde medial faset uzunluklari haricinde korele bulunmustur.

Sonuglar: Bu calismada, kalkaneus kemiklerinin morfometrik ve agisal 6zelliklerinin bireyler arasinda énemli farkliliklar
gosterdigi ve bu yapilarin bagimsiz degiskenler oldugu goérilmustir. Bu bulgular, ozellikle kalkaneus kiriklari ve
deformitelerinin tedavisinde daha etkili stratejiler gelistirilmesine katki saglayabilir.
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Abstract

Aim: The aim of this study was to investigate the topographic characteristics of dry calcaneal bones using morphometric and
angular analyses, and to evaluate whether the results can provide new parameters that can be used in clinical applications.

Materials and Methods: The study was performed on a total of 32 dry calcaneal bones. Bones without deformities or
fractures were carefully selected and morphometric measurements were performed using digital callipers. Measurements
included parameters such as calcaneal long axis, posterior and medial facet lengths. For angle measurements, Gissane
and Bohler angles were recorded using digital protractor software. The data obtained were loaded into SPSS software and
correlation analyses were performed.

Results: The mean long axis of the calcaneus was 73.76 mm, the mean Gissane angle was 131.93°, and the mean Bohler
angle was 35.63°. Correlation analyses showed a significant correlation between Gissane and Bohler angles, but no significant
correlation between other lengths and angles. Lengths were correlated within themselves, except for the medial facet lengths.

Conclusion: In this study, the morphometricand angular characteristics of the calcaneus bones showed significant differences
between individuals and these structures were found to be independent variables. These findings may contribute to the

Giris

Kalkaneus kemigi, ayak biledi ve ayagin anatomik yapisinda
kritik bir bilesendirve viicutagirhginin buytik bir kisminitasiyan
temel kemiklerden biridir [1]. Bu kemik, ayak biyomekaniginin
yani sira ylriyus ve denge mekanizmasinda da énemli bir rol
oynar. Kalkaneus, ayak biledi eklemine yiik tagiyan ve viicut
agirhgini dagitan en 6nemli kemiklerden biri olarak, insan
hareket sisteminde kritik bir role sahiptir [2]. Kalkaneus sadece
vucut agirhigini desteklemek ve soku dagitmakla kalmaz, ayni
zamanda ayadin ana plantar fleksorleri icin bir kaldirag¢ kolu
olarak da dnemli bir rol oynar [3]. Kalkaneus, talus ve kiiboid
kemik ile eklem yaparak, ayak bilegi eklemi ve ayak arkinin
stabilitesini saglar. Hem karmasik morfolojik yapisi hem de
cevresel kosullara adaptasyonu, bu kemigin fonksiyonel
verimliligini dogrudan etkiler. Kalkaneusun morfolojisi,
genetik faktorler ve bireyin yasam tarzina bagh olarak
blyuk farkliliklar gosterebilirken, topolojisi de fonksiyonel
yiklenmelere ve biyomekanik taleplere gore sekillenir [4].
Bu acidan, kalkaneusun topolojisi ve morfolojik cesitliligi,
ortopedik uygulamalardan biyomekanik arastirmalara kadar
bircok disiplinde ilgi ceken bir calisma alani olusturur [5].
Kalkaneusun topografik yapisinin incelenmesi, klinik pratige
énemli katkilar saglayabilir. Ozellikle kirklarin tedavisinde ve ayak
deformitelerinin diizeltilmesinde bu kemikle ilgili ayrintili anatomik
bilgi blylk 6nem tasir. Kalkaneus kiriklari, ortopedik travmalar
arasinda sik gorilen yaralanmalar olup, yanlis kaynama veya
tedavi edilmediginde ciddi fonksiyonel kayiplara neden olabilir[6].
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development of more effective strategies, particularly in the treatment of calcaneal fractures and deformities.

Keywords: Calcaneus, Gissane angle, Bohler angle, Posterior facet

Kalkaneal kiriklardan sonra kalkaneusun normalanatomik formunu
geri kazandirmak, bireyin normal fonksiyonunu ve yiriyusini
geri kazanmasi icin kritik bir husustur. Bu nedenle, kalkaneusun
anatomik yapisinin dogru anlasilmasi, tedavi yaklagimlarinin
gelistirilmesi acisindan gereklidir.

Bucalismada, kurukemikkalkaneuslar Gizerinde yapilan topografik
analizlerle elde edilen a¢i ve uzunluklarin birbiriyle olan iligkisi
incelenmis ve literatlirdeki diger calismalarla karsilastiriimistir.
Galismanin sonuglari, kalkaneusun klinik degerlendirmesinde
kullanilabilecek yeni parametreler sunabilir.

Gereg ve Yontemler

Bu calisma, Pamukkale Universitesi Tip Fakdiltesi Anatomi
Anabilim Dali'ndan 6 adet ve Aydin Adnan Menderes
Universitesi Tip Fakiiltesi Anatomi Anabilim Dal’'ndan 26 adet
olmak Ulzere toplam 32 adet kuru kalkaneus kemigi tzerinde
gerceklestirilmistir. Caismaya dahil edilen kemiklerde herhangi
bir deformite veya kirik bulunmamasina dikkat edilmistir.
Deforme oldugu tespit edilen, Pamukkale Universitesi
Anatomi AD'dan 2, Adnan Menderes Universitesi AD'dan 6
adet kuru kemik arastirmaya dahil edilmemistir. Calismada
kullanilan kalkaneus kemiklerinin topografik ozellikleri 1/100
mm duyarlilikta dijital kumpas kullanilarak 6l¢iImustar.
Act Ol¢limleri icin 1/100 mm hassasiyette Anglemeter 360
yazilimi kullanilmistir. Elde edilen veriler, (SPSS) versiyon 23,
IBM, Chicago yazilimina ylklenmis ve pearson korelasyon
istatistiksel analizleri yapilmistir.
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YUCENS ve ark.
I Kuru kemik kalkaneus 6rneklerinin morfometrik incelenmesi

Olciim bolgeleri ve uzunluk élgiimleri Medial facet uzunlugu (MFU): Sustentaculum tali’'nin Gizerinde
Kalkaneus uzun aksi (KUA): Posterior ucu ile anterior ucu Yer alan medial eklem yiizeyinin uzunlugu (sekil 3).
arasindaki mesafe (sekil 1). Medial facet Posterior border (MFPB) ve Medial facet anterior

border (MFAB): Medial facetin posterior ve anterior kenarlari

arasindaki mesafe (sekil 3).

Sekil 1. Kalkaneus uzun aksi (KUA)

Posterior facet elipsoid uzun aksi (PFEUA): Posterior facetin
en genis elips ylizeyi Uzerinde en uzak iki nokta arasindaki

mesafe (sekil 2).
Sekil 3. Medial facet uzunlugu (MFU), Medial facet Posterior border
(MFPB) ve Medial facet anterior border (MFAB)

Posterolateral ylizey iki c¢entik arasi uzunluk (PLYU):
Posterolateral ylizeydeki iki centik arasindaki mesafe (sekil 4).

Sekil 4. Posterolateral ylizey iki ¢entik arasi uzunluk (PLYU

Anterior yiz uzunlugu (AYU): Kalkaneokiboid eklemin

Sekil 2. Posterior facet elipsoid uzun aksi (PFEUA)

kalkaneal eklem y(ziiniin uzun aks mesafesidir (sekil 5).
Posterior facet medial lateral uzunluk (PFMLU): Posterior

facetin medial ve lateral kenarlari arasindaki mesafe (sekil 2).
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Sekil 5. Anterior yiiz uzunlugu (AYU)

Medial ylUz uzunluklari (MYU): Kalkaneusun medial yiziinde
sustentaculum tali yapisindan tuber calcaneiye olan mesafe.

Kalkaneus eninin uzunlugu (KEU): Kalkaneusun medial lateral
en uzak iki referans noktasi arasi mesafe.

Acisal Olciimler

Bohler Acisi (BA): Kalkaneusun posterior fasetinin en yiiksek
noktasi ile tiiber kalkaneinin en yiksek noktasi arasinda
olcllen agi (sekil 6).

Sekil 6. Bohler Acisi
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Gissane Acisi (GA); Posterior fasetin lateral kenarindan ¢ekilen
cizgi ile anterior fasetin lateral kenarindan cekilen cizgi

arasindaki aci (sekil 7).

Sekil 7. Gissane Agisi

Tip acisi (TA): Kalkaneus posterior plantar yuizeyindeki tip agisi
(sekil 8).

Sekil 8. Tip acisi

Bulgular

Uzunluk Ociimleri Sonuclar (tablo 1)

Kalkaneus uzun aksi (KUA): Ortalama 73.76 mm £ 5.13 mm.
Posterior facet elipsoid uzun aksi (PFEUA): Ortalama 29.17 mm + 2.36 mm.

Posterior facet medial lateral uzunluk (PFMLU): Ortalama 20.28
mm + 1.68 mm.
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YUCENS ve ark.
Kuru kemik kalkaneus 6rneklerinin morfometrik incelenmesi

Medial facet uzunlugu (MFU): Ortalama 52.53 mm + 3.53 mm.
Medial Faset Posterior border (MIFPB):Ortalama 11.71 mm +0.92 mm.
Medial Faset Anterior border (MFAB):Ortalama 10.11 mm=1.11 mm.

Posterolateral yiizey iki ¢entik arasi uzunluk (PLYU): Ortalama
42.90 mm = 3.31 mm.

Anterior yiiz uzunlugu (AYU): Ortalama 22.60 mm + 2.5 mm.

Korelasyon analizinde MFU, MFPB, MFAB ile diger uzunluklar
arasinda istatistiksel olarak anlamh  bir korelasyon
saptanmamistir (p=>0.05). Diger uzunluklar kendi icinde
istatistiksel olarak anlamli olarak korele bulunmustur (tablo 2).

Acisal Olctim Sonuglari (tablo 3)
Gissane Acisi: Ortalama 131.93° + 6.48°.
Bohler Acisi: Ortalama 35.63° + 7.16°.
Tip agisi: Ortalama 118.84° + 5.90°.
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Gisanne ve Bohler Acisi acilar ile uzunluklar arasinda
istatistiksel olarak anlamli bir korelasyon saptanmamistir
(p=0.05). Gisanne ve Bohler Acisi kendi icinde istatistiksel
olarak anlamli korele bulunmustur (tablo 4).

Tartisma

Bu calismada elde edilen bulgular, kalkaneus kemiklerinin
olclilen uzunluklari ve agilari arasinda anlamli bir korelasyon
olmadigini ortaya koymustur. Ancak gisanne ve boéhler agisi
kendi icinde korele bulunmustur. Schmutz ve arkadaslarinin
yapmis oldugu calismada da genel uzunluklar ve acilar
arasinda istatistiksel olarak anlamh bir iliski bulunmamistir
[7]. Bu calismada kalkaneuslarin middle ve anterior fasetinin
%85'i Boyan ve arkadaslarinin siniflamasina gore tip B olarak
bulunmus ve medial faset olarak adlandiriimistir [8]. Prasad ve
ark.Boyan ve ark. siniflamasini tip B1 ve tip B2 olarak almislar ve
cahisilan kalkaneuslarin % 81 inin tip B oldugunu bulmuslardir
[9]. Medial fasetin anteriorunun en genis yeri ve posteriorunun
en genis yeri ve uzun aks uzunluklan 6l¢iilmustir. Korelasyon
analizinde MFU, MFPB, MFAB ile diger uzunluklar arasinda
istatistiksel olarak anlamli bir korelasyon saptanmamistir
(p=0.05). Diger uzunluklar kendi icinde istatistiksel olarak
anlamli korele bulunmustur (p<0.05). Koshy ve ark. Yapmis
oldugu calisamada da uzun aks uzunluklarn kendi icinde
istatistiksel olarak anlamli bulunmustur [10]. Kalkaneusun yiik
taslyan ve en genis eklem yiizii olan posterior faset kalkaneus
boyutundan etkilenmektedir ancak rotasyona katilan medial
faset kalkaneus boyutundan etkilenmemektedir. Bu sonug
gelisimsel sirecte ayak basma kinematigi ve ayak diziliminin
ozellikle medial fasetin yapisini ve sonug olarak da kalkaneus
morfolojisini degistirdigini gostemektedir [11].

Bu calismanin aksine Seyahi ve ark. gisanne ve boéhler acisi
arasinda anlamli bir koreasyon saptamamislardir [12]. Ancak
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cahsmalari iki boyutlu x-ray élctiimleri Gzerinden yapilmistir.

73.76
Koh ve arkadaslarinin giliney Asya

Bu calismada kalkaneus akst ortalama
mm bulunmustur.
popilasyonunda yapmis oldugu radyolojik calismada bu

calismanin sonuclarina benzer olarak ortalama kalkaneusun

uzun

en uzun aksi 72.1 mm olarak bulunmustur [13]. Tirk
toplumunda Dursun ve arkadaslarinin yapmis oldugu kuru
kemik calismasinda kalkaneus uzunlugu 75.49 mm olarak
bulunmustur [14]. Kuru kemik ve radyolojik calismalar
arasindaki karsilastirmali Ustlnlik arasinda genellikle bir
tartisma vardir. Kuru kemik grubu nispeten daha vyash
(homojen olmayan yas dagilimi) bir popiilasyondan olusma
egilimindedir. Cinsiyet belirlemede zorluk, kemigin asinmasi
ve yipranmasi ve bilinmeyen 0&ykii nedeniyle patolojik
kemigi calismaya dahil etme ihtimalinin daha yiksek oldugu
kabul edilmektedir [15]. Ancak o&lclimler birebir kemik
Uzerinden yapildigi icin radyolojik olarak acisal duruslardan
ve superpozisyondan etkilenmemektedir. Boylelikle yapilan
Olciimlerde olciimsel hata olmamaktadir. Schmutz ve ark.
yapmis oldugu calismada iki boyutlu tomografilerde yapilan
Olcimler ile Gi¢ boyutlu tomografilerde yapilan dl¢timler bile
farkliliklar olabilecegi ortaya konmustur [7].

Literatlirde Bohler agisinin 25-40° arasinda olmasi Gissane
acisinin ise 100-130° arasinda oldugu gosterilmistir. Bu
calismada Bohler agisi ortalama 35.63 derece 26-47° ve Gissane
acisi ortalama 131.93 derece 120-144° bulunmustur. Gissane
ve Bohler acilarinin bireyler arasinda farkliliklar gostermesi,
klinik uygulamalarda bu agcilarin dikkatle ele alinmasi



gerektigini ortaya koymaktadir. Kalkaneusun topografik
yapisinin bireyler arasinda énemli farkliliklar gosterdigini ve
bu yapilarin birbirinden bagimsiz olarak degerlendirilmesi

gerektigini gostermektedir.

Kalkaneus kiriklari ve deformiteleri tedavi edilirken, bu
kemiklerin anatomik yapisinin ayrintili bir sekilde incelenmesi,
daha etkili tedavi stratejileri gelistiriimesine katki saglayabilir
[16]. Ozellikle cerrahi miidahalelerde, kalkaneus acilari ve
uzunluklarinin dogru hesaplanmasi, tedavi basarisini artirabilir
[17]. Bununla birlikte, calismada kullanilan érneklerin sinirh
sayida olmasi, daha genis 6rneklem gruplariyla yapilacak ek
calismalara ihtiya¢ duyuldugunu gostermektedir.

Sonug

Bu calismada kuru kemik kalkaneuslarin topografik
ozellikleri ve acilan incelenmis, elde edilen bulgular klinik
uygulamalarda kullanilabilecek yeni bilgiler saglamistir.
Kalkaneus kemiklerinin agilarinin ve uzunluklarinin bagimsiz
degiskenler oldugu sonucuna varilmistir. Gelecekte, daha
genis 6rneklem gruplar ve farkli metodolojik yaklasimlarla
yapilacak ¢calismalar, bu kemik yapisinin daha iyi anlasiimasina

katki saglayabilir.
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C-reactive protein to albumin ratio as a prognostic marker in
community-acquired pneumonia mortality
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Abstract

Aim: This study aimed to evaluate the prognostic value of the C-reactive protein-to-albumin ratio (CAR) in predicting
30-day mortality among patients diagnosed with community-acquired pneumonia (CAP) presenting to the emergency
department (ED).

Material and Methods: A retrospective study was conducted on 312 patients diagnosed with CAP who presented to the
ED of a tertiary care hospital between January 1, 2022, and January 1, 2024. Demographic, clinical, and laboratory data
were collected, including C-reactive protein (CRP) and albumin levels. CAR was calculated by dividing CRP levels (mg/dL)
by albumin levels (g/L). The primary outcome was 30-day mortality. The prognostic performance of CAR was evaluated
using receiver operating characteristic (ROC) curve analysis.

Results: Of the 312 patients included, 87 (27.9%) died within 30 days. The deceased group had significantly higher CAR values
compared to survivors (1.18 + 0.62 vs. 0.52 + 0.25, p < 0.001). CAR demonstrated excellent discriminatory power for predicting
30-day mortality, with an area under the curve (AUC) of 0.837 (95% Cl: 0.791-0.876, p < 0.001). At a cut-off value of >0.77, CAR
achieved a sensitivity of 75.9% and a specificity of 86.7%. Deceased patients also exhibited significantly lower systolicand diastolic
blood pressures, oxygen saturation, and albumin levels, along with higher CRP levels and respiratory rates. Comorbidities such
as stroke and congestive heart failure were more prevalent in the deceased group compared to survivors.

Conclusion: The C-reactive protein-to-albumin ratio is a reliable prognostic marker for predicting 30-day mortality in CAP

patients presenting to the ED. Its ease of calculation and strong discriminatory power make CAR a valuable tool for risk
stratification and clinical decision-making. Prospective studies are warranted to confirm these findings in diverse populations.

Keywords: Albumin, community-acquired pneumonia, C-reactive protein, C-reactive protein-to-albumin ratio, mortality.
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Amag: Bu calisma, acil servise (AS) basvuran toplum koékenli pnédmoni (TKP) tanisi almis hastalarda C-reaktif protein/
albumin oraninin (CAR) 30 guinliik mortaliteyi 6ngérmedeki prognostik degerini degerlendirmeyi amacglamaktadir.

Gereg ve Yontemler: Bu retrospektif calisma, 1 Ocak 2022 ile 1 Ocak 2024 tarihleri arasinda ti¢lincii basamak bir hastanenin
AS'ine basvuran ve TKP tanisi konulan 312 hastay icermektedir. Demografik, klinik ve laboratuvar verileri, C-reaktif
protein (CRP) ve albumin diizeyleri dahil olmak tzere toplanmistir. CAR, CRP diizeyinin (mg/dL) albumin diizeyine (g/L)
boliinmesiyle hesaplanmistir. Birincil sonug, 30 glinliik mortalite olarak belirlenmistir. CAR'In prognostik performansi, ROC
egrisi (receiver operating characteristic) analizi kullanilarak degerlendirilmistir.

Bulgular: Calismaya dahil edilen 312 hastanin 87'si (%27,9) 30 giin icinde hayatini kaybetmistir. Hayatta kalamayan hastalar,
sag kalanlara kiyasla anlamli derecede yiiksek CAR degerlerine sahipti (1,18 + 0,62'ye karsi 0,52 + 0,25, p < 0,001). CAR, 30
glinlik mortaliteyi ongérmede mitkemmel ayirt edici gilice sahipti (Egri altindaki alan (AUC): 0,837, %95 GA: 0,791-0,876,
p < 0,001).>0,77 esik degeri kullanildiginda, CAR %75,9 duyarllik ve %86,7 6zgillik gosterdi.Hayatta kalamayan hastalar
ayrica daha duslk sistolik ve diyastolik kan basincina, oksijen satiirasyonuna ve albumin diizeylerine sahipken, daha
yuksek CRP dizeyleri ve solunum hizlari gosterdi. Ayrica, inme ve konjestif kalp yetmezligi gibi komorbiditeler hayatta
kalamayan hastalarda sag kalanlara kiyasla daha yaygindi.

Sonug: C-reaktif protein/albumin orani (CAR), TKP hastalarinda 30 giinlik mortaliteyi 6ngérmede glvenilir bir prognostik
belirtectir. Kolay hesaplanabilirligi ve giiclii ayirt edici glicii nedeniyle, CAR risk siniflandirmasi ve klinik karar verme stirelerinde
degerli bir arac olabilir. Bu bulgularin farkl poptilasyonlarda dogrulanmasi icin prospektif calismalara ihtiyag duyulmaktadir.

Anahtar Kelimeler: Albumin, community-acquired pneumonia, C-reactive protein, C-reactive protein-to-albumin ratio, mortality.

Introduction

Community-acquired pneumonia (CAP) is one of the leading
causes of morbidity and mortality worldwide (1-3). It
represents an acute infection of the pulmonary parenchyma
acquired outside healthcare settings. Clinically, CAP manifests
in a spectrum ranging from mild respiratory symptoms to
severe cases requiring intensive care, often complicated
by sepsis and respiratory failure (4). Despite advancements
in diagnostic and therapeutic approaches, CAP remains a
significant burden on healthcare systems, accounting for
substantial hospital admissions and resource utilization (5).

C-reactive protein (CRP) and serum albumin are widely utilized
biomarkers in clinical practice. CRP, an acute-phase reactant,
reflects the intensity of systemic inflammation and is commonly
elevated in bacterial infections, including pneumonia (6). Serum
albumin, on the other hand, serves as an indicator of nutritional
status and systemic inflammation. Hypoalbuminemia has been
associated with poor outcomes in various critical ilinesses (7).

The CRP/albumin ratio (CAR) integrates these two parameters,
offering a combined assessment of inflammation and
nutritional status. CAR has been explored in several clinical
settings, including sepsis, malignancies, and cardiovascular
diseases, as a prognostic marker (8-10). While its role in CAP has

been less extensively studied, Its use in CAP has the potential
to improve clinical decision-making and patient outcomes.

This study aims to evaluate the relationship between the CAR
and mortality in patients diagnosed with community-acquired
pneumonia presenting to the emergency department (ED).

Material And Methods
Study design

This retrospective study was conducted on patients diagnosed
with CAP who presented to the ED of a tertiary care hospital. Ethical
approvalforthe study was obtained from the Kartal Dr Lutfi Kirdar City
Hospital Ethics Committee (Approval Number: 2024/010.99/10/56;
Date: 29.11.2024). The study was conducted in accordance with the
principles outlined in the Declaration of Helsinki.

Selection of participants

This study included patients who presented to the ED between
January 1, 2022, and January 1, 2024, with a diagnosis of CAP
and were admitted to the hospital. The diagnosis of CAP was
basedonclinicalfindings, including fever,cough, dyspnea,and/
or pleuritic chest pain, combined with radiological evidence
of a new pulmonary infiltrate on chest X-ray or computed
tomography, and laboratory markers indicative of infection,
such as elevated C-reactive protein or procalcitonin levels (11).
Patients were included if they were aged 18 years or older, had
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a confirmed diagnosis of CAP at the time of ED admission,
and had complete clinical, radiological, and laboratory data
available. Hospital-acquired pneumonia (HAP) and ventilator-
associated pneumonia (VAP) cases were excluded from the
study. Additionally, patients with incomplete data or those
lost to follow-up were not included in the analysis.

Outcomes

The primary outcome of this study was the relationship
between the CAR and 30-day mortality in patients diagnosed
with CAP. Mortality data were obtained through hospital
electronic medical records and, if necessary, follow-up phone
calls to the patients’ families or caregivers.

Data collection

Data for this study were retrospectively collected from the
electronic medical records of patients who presented to the ED
between January 1,2022, and January 1, 2024, with a diagnosis
of severe CAP. Demographic variables, including age, gender,
and comorbidities, were extracted alongside clinical findings
such as vital signs (systolic and diastolic blood pressure,
oxygen saturation, respiratory rate, and body temperature)
recorded during the initial ED evaluation. Laboratory data,
including CRP, albumin levels, white blood cell (WBC) counts,
and differential counts, were also collected. The CAR was
calculated for each patient to evaluate its potential prognostic
significance. All data were anonymized and securely stored.
Analysis

Descriptive statistics were used to summarize demographic,
clinical, and laboratory parameters. Continuous variables were
presented as means with standard deviations (mean + SD) for
normally distributed data or medians with interquartile ranges
(IQR) for non-normally distributed data. Categorical variables were
expressed as frequencies with percentages (n, %). Comparisons
between survivors and deceased groups were performed using
the Student's t-test for normally distributed continuous variables
and the Mann-Whitney U test for non-normally distributed
variables. Categorical variables were compared using the chi-
square test or Fisher's exact test, as appropriate.

The diagnostic performance of the CAR for predicting mortality
was evaluated using receiver operating characteristic curve
analysis.Theareaunderthe curveandits 95% confidenceinterval
were calculated to assess discrimination. The Youden Index was
used to determine the optimal cut-off value for CAR, maximizing
the balance between sensitivity and specificity. Sensitivity
and specificity values at fixed thresholds were estimated and
presented with their corresponding 95% confidence intervals.
All statistical analyses were performed using SPSS version 30.0
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(IBM Corp, Armonk, NY, USA) and MedCalc Statistical Software
(MedCalc Software Ltd., Ostend, Belgium). A p-value < 0.05 was
considered statistically significant.

Results

A total of 312 patients with severe pneumonia were included,
comprising 225 survivors (72.1%) and 87 deceased patients (27.9%).
The mean age of the deceased group was statistically significantly
higher than that of the survivor group (74.9 + 14.0 vs. 70.5 + 13.3
years, p < 0.001). Sex distribution was similar between groups, with
male patients comprising n=118 (52.4%) of the survivor group and
n=42 (48.3%) of the deceased group (p = 0.297).

Deceased patients exhibited statistically significantly lower
systolic (91.6 + 20.9 vs. 115.3 + 29.9 mmHg, p < 0.001) and
diastolic blood pressures (63.9 + 13.8 vs. 79.4 + 19.0 mmHg, p
< 0.001), lower oxygen saturation (84% [IQR 78-92%] vs. 90%
[IQR 86-93%], p < 0.001), and higher respiratory rates (17 [IQR
12-20] vs. 14 [IQR 11-18] breaths/min, p < 0.001) compared to
survivors. Body temperature was also statistically significantly
lower in the deceased group (36.1°C [IQR 34.8-37.3 °C] vs.
37.3°C[IQR 37.0-37.7 °C], p < 0.001).

In terms of comorbidities, stroke was more frequent in the
deceased group (n=23, 26.4%) compared to the survivor
group (n=27, 12.0%, p = 0.002). Congestive heart failure was
also statistically significantly higher in deceased patients
(n=23, 26.4%) compared to survivors (n=31, 13.8%, p = 0.008).
There were no statistically significant differences in the rates
of hypertension (n=30, 34.5% vs. n=72, 32.0%, p = 0.386),
diabetes mellitus (n=30, 34.5% vs. n=73, 32.4%, p = 0.415),
chronic kidney disease (n=5, 5.7% vs. n=13, 5.8%, p = 0.615),
or COPD (n=29, 33.3% vs. n=65, 28.9%, p = 0.263; Table 1).

Laboratory findings demonstrated statistically significantly
higher CRP levels (33.1 £ 17.0 vs. 17.8 = 8.7 mg/dL, p < 0.001)
and neutrophil counts (11.5 £ 7.5 vs. 8.3 + 4.3 x10*/uL, p <
0.001) in the deceased group, with lower albumin levels (28.3
+ 2.8 vs. 34.9 £ 3.9 g/L, p < 0.001). The CRP-to-albumin ratio
(CAR) was statistically significantly higher in the deceased
group (1.18 £ 0.62 vs. 0.52 + 0.25, p < 0.001), while WBC and
lymphocyte counts were similar between groups (p = 0.090
and p = 0.614, respectively; Table 1).

The CAR demonstrated excellent discriminatory power for
predicting mortality, with an area under the curve (AUC) of
0.837 (95% Cl: 0.791-0.876, p < 0.001). At an optimal cut-off
value of >0.77, CAR had a sensitivity of 75.9% (95% Cl: 65.5-
84.4) and a specificity of 86.7% (95% Cl: 81.5-90.8), with a
Youden Index of 0.625 (Table 2, Figure 1).
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Figure 1. Receiver operating characteristic (ROC) curve of the CRP-

to-albumin ratio for predicting mortality.

Discussion

In this study, we found that the CAR demonstrated significant
prognostic value in predicting 30-day mortality among
patients with CAP.

The CAP is a leading cause of morbidity and mortality
worldwide, particularly among vulnerable populations such
as the elderly and those with underlying comorbidities. Its
clinical significance lies not only in its high prevalence but also
in its potential to progress rapidly to severe complications,
including sepsis and respiratory failure. Older age and chronic
comorbidities are well-established risk factors for worse
outcomesin CAP,asthey can compromise theimmuneresponse
and exacerbate the severity of the disease (12-14). Consistent
with these observations, our study demonstrated that the mean
age of deceased patients was significantly higher compared to

183



TJCL Volume 16 Number 1 p: 180-185

survivors, and chronic conditions such as stroke and congestive
heart failure were more prevalent among those who deceased
to the disease. In addition, lower oxygen saturation levels were
observed in deceased patients, supporting the role of hypoxia
as a critical determinant of mortality in CAP. Similarly, Umag
et al. reported that oxygen saturation levels were significantly
reduced in patients with respiratory diseases during the
COVID-19 pandemic, emphasizing the prognostic significance
of hypoxia in respiratory illnesses (15).

The CRP and albumin are essential biomarkers used in the
clinical assessment of systemic inflammation and nutritional
status. CRP, as an acute-phase reactant, indicates the severity
of inflammatory responses, while albumin reflects both
nutritional reserves and the impact of chronic or acute
inflammation (16,17). The CAR, by combining these two
parameters, provides a comprehensive marker that captures
both inflammatory and nutritional dynamics in patients.

CAR has been shown to be a reliable prognostic marker in
critical illnesses (18-20). Its ability to integrate inflammation
and nutritional status makes it particularly valuable in
predicting outcomes and guiding clinical management.
In this study, the significantly higher CAR values observed
in deceased CAP patients highlight its importance as a
prognostic tool, particularly in emergency settings where
timely risk assessment is crucial.

In this study, the significantly higher CAR values observed
in deceased CAP patients highlight its importance as a
prognostic tool, particularly in emergency settings where
timely risk assessment is crucial. Luo et al. identified CAR
as a significant marker of CAP severity, showing a strong
correlation with the CURB-65 score and demonstrating
enhanced diagnostic accuracy when combined with other
inflammatory indices such as FAR, NLR, and PLR. Their findings
suggest that CAR effectively reflects the inflammatory
burden in CAP patients and offers practical value in clinical
decision-making (21). Likewise, Ozdemir et al. reported that
elevated CAR values are strongly associated with short-term
mortality in CAP, emphasizing its applicability in emergency
departments for rapid risk stratification (22). Additionally,
Lee et al. demonstrated that incorporating CAR into existing
scoring systems such as the Pneumonia Severity Index (PSI)
improved prognostic performance, with low albumin and high
CRP levels independently linked to higher mortality rates (23).
These studies demonstrate the potential of CAR as a practical
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and reliable prognostic marker, contributing to improved risk
stratification and clinical management in patients with CAP.

Limitations

This study has several limitations. First, its retrospective design
may introduce selection bias, as only patients with complete
clinical and laboratory data were included. Second, the single-
center nature of the study may limit the generalizability of the
findings to other populations or healthcare settings. Third,
while we accounted for key comorbidities, other unmeasured
confounding factors could have influenced the relationship
between CAR and mortality. Lastly, the reliance on electronic
medical records for data collection may have introduced
inaccuracies or missing information.

Conclusions

The CAR is a readily available and clinically meaningful
biomarker that demonstrates significant prognostic value
in predicting 30-day mortality among patients with CAP
presenting to the ED. Its incorporation into routine clinical
practice may aid in the early identification of high-risk patients,
allowing for timely and appropriate interventions. Future
prospective studies are needed to validate these findings in
broader and more diverse populations.
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Septik sok nedeniyle yogun bakim (initesine yatirilan kronik obstrtiktif
akciger hastaligi olan hastalarda hastane ici mortalite ile iliskili faktérler

Korhan Kollu*', © Selma Ozlem Celikdelen?

'Department of Internal Medicine, Division of Intensive Care, University of Health Sciences, Konya
City Hospital, Konya, Turkey

’Department of Internal Medicine, University of Health Sciences, Konya City Hospital, Konya, Turkey

Abstract

Aim: This study aimed to evaluate in-hospital mortality-related factors in patients with chronic obstructive pulmonary
disease (COPD) who were admitted to the intensive care unit (ICU) due to septic shock.

Material and Methods: This retrospective study included 62 COPD patients diagnosed with septic shock in a tertiary
ICU. The Sepsis-3 criteria were used to establish the diagnosis of sepsis shock. Demographic and clinical data, including
comorbid conditions, laboratory parameters, inflammatory markers, Acute Physiology and Chronic Health Evaluation
[l (APACHE 1) scores, Sequential Organ Failure Assessment (SOFA) scores, and clinical outcomes were collected from
electronic medical records. The modified Charlson Comorbidity Index (mCCl) calculation was based on the available
comorbid conditions collected in the prehospital setting.

Results: The mean age of the study population was 70.6 + 11.0 years, and 67.7% were male. Higher mCCl scores [Hazard
ratio (HR): 1.23, p = 0.002], along with elevated APACHE Il (HR: 1.15, p < 0.001) and SOFA scores (HR: 1.35, p < 0.001),
were independent predictors of in-hospital mortality. Among laboratory parameters, higher procalcitonin (HR: 1.04, p <
0.001), and C-reactive protein (HR: 1.03, p< 0.001) were associated with mortality in univariate analysis but did not remain
significant in multivariate regression. The optimal mCCl cut-off for predicting mortality was >7, yielding a sensitivity of
72.5% and specificity of 94.7%.

Conclusion: The mCCl, along with APACHE Il and SOFA scores, serves as a significant independent predictor of mortality
in COPD patients with septic shock. The mCCl may be a useful tool for risk stratification in this high-risk population.
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0z
Amag: Bu calisma, septik sok nedeniyle yogun bakim {initesine (YBU) kabul edilen kronik obstriiktif akciger hastahg:
(KOAH) olan hastalarda hastane ici 6lim ile iliskili faktorleri degerlendirmeyi amaclad.

Gereg ve Yontemler: Bu retrospektif calismaya, bir G¢linci basamak yogun bakim Unitesinde septik sok tanisi almis 62
KOAH hastasi dahil edildi. Sepsis-3 kriterleri, septik sok tanisini koymada kullanildi. Elektronik tibbi kayitlar araciligiyla
demografik ve klinik veriler, komorbid durumlar, laboratuvar parametreleri, inflamatuar belirtecler, Akut Fizyoloji ve Kronik
Saglik Degerlendirme Il (APACHE II) skoru, Sekansiyel Organ Yetmezligi Degerlendirme (SOFA) skoru ve klinik sonuclar
toplandi. Modifiye Charlson Komorbidite indeksi (mCCl), hastalarin hastane éncesi dénemde sahip oldugu komorbid
durumlar kullanilarak hesaplandi.

Bulgular: Calisma poptlasyonunun ortalama yasi 70.6 + 11.0 yil olup, %67.7'si erkekti. Daha ylksek mCCl skorlari [Hazard
orani (HR):1.23, p = 0.002], yiiksek APACHE Il (HR: 1.15, p < 0.001) ve SOFA skorlari (HR: 1.35, p < 0.001) ile birlikte hastane
ici 6limUn bagimsiz 6ngoriicileriydi. Laboratuvar parametreleri arasinda, yiksek prokalsitonin (HR: 1.04, p < 0.001) ve
C-reaktif protein (HR: 1.03, p < 0.001) seviyeleri tek degiskenli analizde mortalite ile iliskili bulundu, ancak ¢ok degiskenli
regresyon analizinde anlamliligini korumadi. Mortaliteyi 5ngérmede mCCl esik degeri =7 olarak belirlendi ve bu deger,
%72.5 duyarlilik ve %94.7 6zgllik gosterdi.

Sonug: Septik soklu KOAH hastalarinda, mCCl, APACHE Il ve SOFA skorlariyla mortalitenin dnemli bir bagimsiz 6ngorucisi

olarak belirlendi. Bu yiksek riskli poptilasyonda, mCCl risk siniflandirmasi icin yararli bir arag olabilir.

Anahtar kelimeler: Eslik eden hastalik, kronik obstriiktif akciger hastaligi, inflamasyon, septik sok, sagkahm

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a prevalent
respiratory condition characterized by persistent airflow
limitation and chronic inflammatory responses in the airways
and lungs [1]. Patients with COPD are at an increased risk of
developing severe infections, including sepsis and septic
shock, leading to higher morbidity and mortality rates [2, 3]. In
fact, COPD is one of the most common chronic comorbidities
observed in patients with sepsis [4]. Mortality risk in sepsis
is influenced by multiple factors, including disease severity,
underlying comorbidities, infection source, and associated
complications [5, 6]. Hence, accurately predicting mortality
risk at an early stage in ICU-admitted COPD patients is vital for

effective disease management and improving survival rates.

Several factors contribute to the elevated mortality observed
in COPD patients with sepsis or septic shock. Many of these
patients tend to be older and have significant comorbid
conditions that compromise their physiological reserve.
Comorbid cardiovascular diseases are especially prevalent
in COPD and have been linked to poor outcomes in critical
illness [7]. It has been demonstrated that septic patients with
COPD exhibit a greater burden of comorbidities compared

to those without COPD [8]. The Charlson Comorbidity Index
(CCl) is a validated tool used to predict mortality by classifying
and weighting comorbid conditions. In COPD populations,
a higher CCl has been associated with increased mortality
[9, 10]. Similarly, a study in septic patients found that age-
adjusted regression analysis showed a 2.3-fold increase in
mortality risk among patients with moderate CCl scores and
a 4.2-fold increase in those with high CCl scores, compared
to those with low CCl scores [11]. The modified CCl (mCCl)
version incorporates age as an additional factor, providing a
more comprehensive assessment of a patient's overall health
status [12]. A recent investigation in septic shock patients
demonstrated that a mCCl score > 6 was associated with
significantly higher 30-day mortality [13].

In addition to comorbidities, elevated inflammatory biomarkers
have been linked to worse prognoses in these patients. A
systematic review and meta-analysis found that COPD patients
with high C-reactive protein (CRP) and procalcitonin levels had
a significantly higher risk of long-term mortality compared
to those with lower CRP levels [14-17]. However, a thorough
analysis that includes mCCl and other laboratory parameters in
predicting mortality among ICU-admitted COPD patients with

septic shock has yet to be performed.
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Given the significant overlap and interplay between COPD,
comorbidities, and the septic inflalmmatory response, it is
crucial to identify which factors most strongly influence survival
in COPD patients facing septic shock. Therefore, this study
aimed to investigate the in-hospital mortality-related factors in
COPD patients admitted to the ICU due to septic shock.

Material and Methods

This retrospective study was carried out at the ICU of Internal
Medicine in University of Health Sciences Konya City Hospital
between June 2023 to June 2024, adhering to the ethical
principles outlined in the Declaration of Helsinki. Approval was
obtained from the Medical Faculty of the Non-Drug and Non-
Medical Device Research at KTO Karatay University Faculty of
Medicine (Date: 26.09.2024, Decision No: 2024/005). Given the
retrospective nature of the study, the Local Ethics Committee

waived the requirement for informed consent.
Study Population

Our hospital's internal medicine ICU has a capacity of 45 beds.
Throughout the study period, a total of 508 sepsis patients
hospitalized in ICU were retrospectively reviewed for study
eligibility. The inclusion criteria consisted of COPD patients over
18 years of age with a confirmed diagnosis of septic shock. The
Sepsis-3 criteria were used to establish the diagnosis of sepsis shock
[18]. Exclusion criteria included patients without COPD, those with
metastatic malignancies, those with hematological malignancy,
those with acute pancreatitis, those with trauma, recent major
surgery, pregnancy, and incomplete data. After applying the

exclusion criteria, 62 patients were included in the final analysis.
Data Collection

Demographic, and clinical data were retrospectively collected
from electronic patient records. The comorbid conditions of all
patients prior to ICU admission were documented, and mCCl
scores were calculated accordingly. As described earlier, mCCl
is a more simplified form of the CCl, consisting of 12 comorbid
conditions with a weighted total score ranging from 0 to 24.
The age-adjusted score is determined by adding 1 point for

every 10 years beyond the age of 50 [12].

Biochemical parameters were obtained from patient records
based on venous blood samples collected at the time of ICU
admission. The ratio of partial pressure of oxygen (PaO2) to

fraction of inspired oxygen (FiO2) and partial pressure of
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carbon dioxide (PCO2) was determined using the initial arterial
blood gas analysis conducted by ABL90 FLEX PLUS device
(Radiometer, Copenaghen, Denmark) in the ICU department.
Patients' venous blood samples were evaluated using a Roche
Cobas 8000 device (Roche Diagnostics, Mannheim, Germany).
Levels of platelet were determined the impedance method,
CRP using the immunoturbidimetric method, albumin through
the bromocresol green method, and creatinine with the kinetic
colorimetric Jaffe method. Acute Physiology and Chronic Health
Evaluation (APACHE II) scores, which indicate mortality risk,
and Sequential Organ Failure Assessment (SOFA) scores, used
as diagnostic criteria for sepsis, were calculated based on the
worst clinical and laboratory findings within the first 24 hours
of ICU admission. For patients who died within the first 24 hours
of ICU admission, APACHE Il scores were determined using their

most severe clinical and laboratory parameters.

Thelength of stay (LOS) in both the hospital and ICU was calculated
using admission and discharge dates. Clinical outcomes (alive or
deceased) in the ICU and hospital were extracted from electronic
medical records. Mortality was considered as any death occurring
during the 30-day period between the patient's admission to the

intensive care unit and discharge.
Statistical Analysis
All data were analyzed with STATA/MP v.16 software (StataCorp

LLC, Texas, USA). Numerical data determined to be normally
distributed based on the results of Kolmogorov-Smirnov tests
are given as mean * standard deviation values, while non-
normally distributed variables are given as median (25th-75th
quartiles) values. Univariable Cox regression analysis was used
to identify demographic and clinical parameters associated
with mortality. Independent predictors of mortality were
determined using multivariable Cox regression analysis with the
backward Wald method. The results of the regression analysis
were presented as hazard ratios (HR) with 95% confidence
intervals (Cl). The survival plot was created using the Kaplan-
Meier method. The receiver operating characteristic (ROC)
curve analysis was applied to assess diagnostic performance,
and the results of area under the curve (AUROC), standard error
(SE), and sensitivity and specificity are reported. The optimal
threshold value of the inflammation indices was determined
by the Youden index method. Significance was accepted at P <

0.05 (*) for all statistical analyses.



Results

A total of 62 patients were included in the study, with a mean
age of 70.6 £ 11.0 years. The majority of the population was
male (67.7%, n=42), while females accounted for 32.3%
(n=20). Comorbid conditions were prevalent among the
study population, with hypertension (58.1%) and diabetes
mellitus (45.2%) being the most common. Other significant
comorbidities included coronary artery disease (48.4%), acute
renal failure (35.5%), chronic renal failure (21.0%), congestive
heart failure (24.2%), dementia (24.2%), cancer (29.0%), asthma
(19.4%), and gastrointestinal bleeding (6.5%). The median
mCCl was 5.0 (IQR: 4.0-7.0). Regarding disease severity, the
mean APACHE Il score was 29.2 + 7.1, while the median SOFA
score was 10.0 (IQR: 8.0-14.0). The median ICU LOS was 9.0
days (IQR: 4.0-17.5), while the median hospital LOS was 19.0
days (IQR: 11.0-26.0). In-hospital mortality rate was 62.9%.

Older age was significantly associated with increased mortality
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(HR: 1.05, 95% Cl: 1.02 - 1.08, p = 0.002). Among the comorbid
conditions, acute renal failure was associated with a higher
mortality risk (HR: 2.15, 95% Cl: 1.14 - 4.04, p=0.017). Other
comorbid conditions did not show a significant effect on
mortality. A higher mCCl score was significantly associated with
increased mortality (HR: 1.23, 95% Cl: 1.07 — 1.40, p=0.002).
Similarly, higher APACHE Il scores were associated with mortality
(HR: 1.15, 95% Cl: 1.09 - 1.22, p<0.001), as well as higher SOFA
scores (HR: 1.35,95% Cl: 1.21 - 1.50, p<0.001) (Table 1).

Higher leukocyte counts (HR: 1.04, 95% CI: 1.01 - 1.07, p =
0.017), increased count neutrophils counts (HR: 1.03, 95% Cl:
1.01 - 1.08, p = 0.035), elevated procalcitonin levels (HR: 1.04,
95% Cl: 1.02 - 1.06, p < 0.001), and higher CRP levels (HR: 1.03,
95% Cl: 1.01 - 1.05, p < 0.001) were associated with mortality.
Other laboratory parameters, including platelet count,
glucose, albumin, creatinine, and electrolyte levels, were not

significantly associated with mortality (Table 2).
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The multivariate regression analysis, which accounted for all
potential risk factors, identified higher mCCl, increased APACHE
Il scores, and elevated SOFA scores as independent predictors
of mortality. Notably, each one-point rise in mCCl was linked
to a 1.28-fold increase in mortality risk, independent of other
contributing factors (Table 3). Each of the three scoring systems

exhibited comparable diagnostic performance in predicting

mortality (Figure 1) (Table 4). For predicting mortality, the
optimal mCCl threshold was >7, yielding a sensitivity of 72.5%
and a specificity of 94.7% (AUROC = 0.85) (Table 4). Patients
with mCCl >7 exhibited a 2.92-fold increased risk of mortality
compared to those with mCCl <7 (Figure 1).
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Figure 1. Diagnostic performance of mCCl, APACHE Il score, and SOFA
score in predicting mortality (left side), and mortality risk according

to mCCl threshold value.
Discussion

This study identified several key factors associated with
increased mortality in COPD patients admitted to the ICU
due to septic shock. Notably, older age, higher mCCl scores,
elevated APACHE Il and SOFA scores, and increased levels of
inflammatory markers such as leukocyte count, procalcitonin,
and CRP were significantly associated with higher mortality
risk. Among these potential risk factors, mCCl, APACHE Il score,
and SOFA score were independently associated with mortality,

yet they exhibited similar diagnostic performance.

The finding that older age correlates with increased
mortality aligns with existing literature, as advanced age
often contributes to diminished physiological reserves and
a reduced capacity to respond to severe infections [19, 20].
In our study, deceased patients had a higher prevalence of
coronary artery disease, cancer, acute renal failure, dementia,
hypertension, and diabetes mellitus. However, among these
conditions, only acute renal failure was significantly linked to
mortality. Previous study noted that coronary artery disease
was about twice as common in COPD patients who died in
ICU, with CAD nearly tripling the odds of ICU mortality [7].
Similarly, heart failure, diabetes, and renal impairment each
showed elevated odds of death in COPD patients with critical
illness [8, 21, 22]. Similarly, the association between higher
mCCl scores and increased mortality underscores the impact
of comorbid conditions on patient outcomes. The mCCl is a
well-established tool for predicting mortality by accounting
for various comorbidities, and its significance in this study
is consistent with previous research demonstrating its

prognostic value in critically ill populations. A previous study
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on critically ill patients with COPD exacerbation reported that
66.7% of deceased patients had sepsis, and the vast majority
of these patients had chronic kidney failure, heart failure, and
coronary artery disease [23]. In the same study, older age, a
higher APACHE Il score, an increased CCl score, and elevated
lactate levels at admission were defined as independent risk
factors for 28-day ICU mortality [23]. A study including 529
patients treated in a mobile ICU reported that 154 patients
had septic shock, with the primary suspected source of
infection being pulmonary in origin. Analysis of this subgroup
revealed that patients with a modified prehospital CCl score
greater than 5 had a 1.12-fold higher 30-day mortality risk
[13]. Compared to the referenced study, our study identified
mCCl threshold for mortality prediction as 7. This variation
may be due to the fact that all patients in our study had septic
shock. This findings strongly supports that a high comorbidity
burden portends worse survival in COPD patients with septic
shock, reinforcing the need to account for chronic illnesses
when prognosticating and managing these patients.

Elevated APACHE Il and SOFA scores were also identified as
independent predictors of mortality. These scoring systems are
widely used to assess disease severity and organ dysfunction
in ICU patients, and their predictive value has been validated in
numerous studies [24, 25]. The strong association observed in
this study reinforces their utility in prognostication and guiding
clinical decision-making. A recent cohort of 128 septic shock
patients found that non-survivors had significantly higher
APACHE Il scores than survivors, and APACHE Il discriminated
mortality with an AUROC of about 0.78 [26]. A previous study
on sepsis patients reported reported SOFA’s AUROC around
0.77 for in-hospital mortality, nearly identical to APACHE II's
performance (AUROC ~0.78) [27]. Interestingly, in our study,
APACHE Il and SOFA scores demonstrated higher AUROC
values compared to previous reports. This may be attributed
to the specific population studied, as our cohort consisted
exclusively of COPD patients with septic shock. Previous
studies have shown that APACHE Il calibration can vary by
population, sometimes underestimating actual mortality [26].
On the other hand, the inflammatory response of the patients

may have had an impact on the scoring systems.

A decline in procalcitonin during the first 2-5 days signals
infection control and improving status; one study reported

that a >50% decrease in procalcitonin levels from day 0 to
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day 5 was the single independent predictor of survival in
multivariable analysis [28]. Likewise, it has been reported that
temporal changes in CRP levels serve as a reliable predictor of
mortality in ICU-admitted septic patients [29]. Another study
demonstrated that a CRP level greater than 100 mg/dL on
day 3 was linked to an elevated sepsis-related mortality risk.
However, CRP was found to be aless reliable mortality predictor
than the SOFA score [30]. In our study, inflammatory markers
such as procalcitonin and CRP were associated with mortality
in univariate analysis but were not retained as independent
predictors in multivariate regression. This may be explained
by the stronger prognostic role of organ dysfunction scores,
such as SOFA, in septic shock. In previous study conducted on
severe sepsis/septic shock patients, baseline serum IL-6 and
procalcitonin levels showed a significant correlation with the
SOFA score, whereas the APACHE Il score correlated strongly
only with sTREM-1 (a myeloid cell activation marker) [28].
Another study found that IL-6 levels rise in proportion to organ
failure severity: patients stratified by SOFA had significantly
different IL-6 — higher SOFA groups had markedly higher IL-6
peaks [31]. These findings may explain why, in our cohort,
inflammatory markers did not remain independent predictors

after adjusting for disease severity scores.

This study has several limitations. First, it was conducted in
a single center, which may limit the generalizability of the
findingsto otherlCU settings with different patient populations
and management protocols. Second, the retrospective study
design may introduce selection bias and restrict the ability
to establish causal relationships between risk factors and
mortality. Third, although inflammatory markers such as CRP
and procalcitonin were associated with mortality in univariate
analysis, their dynamic changes over time were not evaluated,
which might have provided additional prognostic insights.
Finally, due to the exclusion of patients with hematological
malignancies and metastatic cancer, the findings may not
be applicable to critically ill COPD patients with advanced
oncological diseases. To address these limitations, future
research should focus on prospective multicenter studies
with larger cohorts, include serial inflammatory biomarker
measurements, explore the long-term impact of sepsis in
COPD patients, and refine predictive models by integrating

additional clinical and laboratory variables.
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Conclusion

This study demonstrated that higher mCCl, as well as elevated
APACHE Il and SOFA scores, were associated with an increased
risk of mortality. These results emphasize the critical role of
comorbid burden and disease severity and organ dysfunction
in determining outcomes for COPD patients with septic shock.
Given the compounded effect of pre-existing chronic diseases
and sepsis-induced organ failure, early identification of high-
risk patients using mCCl and severity scores may facilitate
targeted interventions to improve survival.
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Abstract

Aim: This study aimed to evaluate the impact of additional coronary artery bypass grafting (CABG) to right ventricular (RV)
branches on echocardiographic and electrocardiographic parameters, with a focus on RV function and electrical stability.

Material and Methods: A retrospective review was conducted on patients who underwent CABG with significant right
coronary artery (RCA) disease between January 2017 and December 2022. Patients were included and divided into two
groups: Group 1 (n = 34) received grafts only to the distal RCA branches (posterior descending artery or posterolateral
branch); Group 2 (n = 34) underwent grafting to both the distal RCA and the RV branch. Preoperative and discharge
periods, echocardiographic and electrocardiographic parameters were compared between groups.

Results: Both groups had comparable baseline characteristics, including echocardiographic and electrocardiographic
parameters. At discharge, tricuspid annular plane systolic excursion (TAPSE) was lower in Group 1 compared to Group 2
(11.7 £ 2.7 mmvs. 15.1 £ 2.3 mm; p < 0.001). The ratio of diastolic dysfunction was higher in Group 1 compared to Group
2 (91.2% vs. 61.8%; p < 0.001). The mean QT dispersion (54.6 = 15.4 ms vs. 63.7 = 18.5 ms; p = 0.031) and mean P wave
dispersion (22.5 £ 5.3 ms vs. 26.2 + 8.8 ms; p = 0.048) levels were lower in Group 2 compared to Group 1.

Conclusion: Additional bypass grafting of the RV branch in patients with significant RCA disease was associated with
improved RV function and more favorable electrocardiographic parameters.
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0Oz
Amag: Bu calisma, sag ventrikil (SV) dallarina ek koroner arter bypass greftleme (KABG) isleminin ekokardiyografik ve

elektrokardiyografik parametreler Uzerindeki etkisini, 6zellikle SV fonksiyonu ve elektriksel stabiliteye odaklanarak
degerlendirmeyi amacladi.

Gereg ve Yontemler: Ocak 2017 ile Aralik 2022 tarihleri arasinda belirgin sag koroner arter (SKA) hastaligi nedeniyle KABG
uygulanan hastalar retrospektif olarak incelendi. Hastalar dahil edilerek iki gruba ayrldi: Grup 1 (n = 34), sadece distal RCA
dallarina (posterior desendan arter veya posterolateral dal) greft uygulanan hastalari icerirken, Grup 2 (n = 34), hem distal
SKA hem de SV dalina greft uygulanan hastalari iceriyordu. Gruplar arasinda ameliyat 6ncesi ve taburculuk dénemindeki
ekokardiyografik ve elektrokardiyografik parametreler karsilastirildi.

Bulgular: Gruplar arasinda baslangicta ekokardiyografik ve elektrokardiyografik parametreler dahil olmak tzere temel
ozellikler agisindan fark bulunmamaktaydi. Taburculuk doneminde, triklspit aniler diizlem sistolik ekskiirsiyonu (TAPSE)
degeri Grup 1'de Grup 2'ye kiyasla daha dustktd (11.7 £ 2.7 mmvs. 15.1 £ 2.3 mm; p < 0.001). Diyastolik disfonksiyon orani
Grup 1'de Grup 2'ye gore daha ylksekti (%91.2 vs. %61.8; p < 0.001). Ortalama QT dispersiyonu (54.6 + 15.4 ms vs. 63.7 £
18.5 ms; p =0.031) ve ortalama P dalgasi dispersiyonu (22.5 £ 5.3 ms vs. 26.2 + 8.8 ms; p = 0.048) degerleri Grup 2'de Grup
1’e kiyasla daha dustiktu.

Sonuglar: Belirgin RCA hastaligi olan hastalarda RV dalina ek bypass greftleme, SV fonksiyonlarinda iyilesme ve daha
olumlu elektrokardiyografik parametrelerle iligkilendirildi.

Anahtar Kelimeler: Koroner arter bypass greftleme, P dalgasi dispersiyonu, sag ventrikil fonksiyonu, sag koroner arter,

Introduction

The right coronary artery (RCA) plays a critical role in supplying
blood to the right atrium and right ventricle (RV). Is main
branches include the conus branch, sinoatrial nodal branch,
RV, right marginal branches, atrioventricular (AV) nodal branch,
posterolateral (PL) branch, and the posterior descending artery
(PDA) (1). The majority of RCA stenosis or occlusions occur in the
proximal segment, likely due to the anatomical predisposition

for atherosclerotic plaque formation in this region (2).

Coronary artery bypass grafting (CABG) is a well-established
treatment for advanced coronary artery disease, and
revascularization of the RCA is traditionally achieved with
a single graft anastomosis (3). In most conventional CABG
procedures, grafting is directed to the PDA or the PL branch
of the RCA (4). However, the right ventricular branches often
arise from the proximal portion of the RCA, which may be
less frequently targeted. As a result, the right ventricle may
not receive optimal blood supply, and postoperative right
ventricular dysfunction may occur if critical RV branches

remain inadequately revascularized (5, 6).

Previous studies suggest that a sequential grafting strategy for
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ventrikiiler repolarizasyon, trikiispit aniler diizlem sistolik ekskursiyonu

the RCA, addressing not only the distal branches (PL/PDA) but
also the proximal right ventricular branches, could improve
RV function postoperatively (7, 8). Based on these findings,
we hypothesized that performing an additional anastomosis
to the RV branch might lead to differences in right ventricular
functions when compared to grafting a single distal segment
of the RCA. Therefore, this study aimed to evaluate the impact
of additional CABG to RV branches on echocardiographic and
electrocardiographic parameters, with a focus on RV function

and electrical stability.
Material and Methods

This retrospective study was conducted on patients who
underwent CABG surgery at the Cardiovascular Surgery Clinic
of Lokman Hekim University Health Practice and Research
Center between January 2017 and December 2022. The
study was approved by the Lokman Hekim Hospital’s Ethics
Committee (Date: 23.12.2021, Decision No: 2021/158) and was
carried out in accordance with the relevant ethical guidelines
and the Helsinki Declaration (2013 Brazil revision). The need
for informed consent was waived under the approval of the

Local Ethics Committee due to the retrospective design.



During the study period, a total of 150 patients who underwent
CABG surgery with both stenotic/occluded suitable (>1.5
mm) RCA RV branches and stenotic/occluded distal RCA
were retrospectively evaluated. The inclusion criteria were
patients over the age of 18 with complete data. Exclusion
criteria included patients who underwent conversion,
valve procedures, or had a history of CABG, as well as those
who required intra-aortic balloon pump or extracorporeal
membrane oxygenation. Patients with unobstructed or
adequately sized RV branches were also excluded. A total of
89 patients who met the inclusion and exclusion criteria were
assessed for eligibility in the analysis. All patients had RCA-
dominant coronary anatomy and significant RCA stenosis.
The patients were divided into two groups. Group 1 included
50 patients whose RV branch diameter was insufficient (<1.5
mm), where distal anastomoses were performed on the RCA
trunk or its posterior branches, and no additional bypass was
performed to the RV branch. Group 2 consisted of 39 patients
with a sufficient RCA RV branch diameter who received grafts
both to the distal RCA and the RV branch. After matching both
groups in a 1:1 ratio for age and gender, a total of 68 patients

were included in the study, with 34 patients in each group.

The hospital’s electronic information system and patient files
were used to gather demographic and clinical data at both the

preoperative and discharge periods.
Surgical Technique

Standard anesthesia monitoring, including radial arterial and
central venous catheters, was utilized. Central venous access
was typically via the jugular vein, and midazolam was used
for anxiolysis when needed. Anesthesia was induced and
maintained with propofol, etomidate, volatile anesthetics,
opioids (sufentanil or fentanyl), and muscle relaxants. Patients
were kept in a supine position at normothermia, with the

cardiopulmonary bypass pump prepared but unprimed.

A median sternotomy was performed to harvest the left
and right internal thoracic arteries (LITA and RITA), as
well as radial artery and saphenous vein grafts. Heparin
(2 mg/kg) was administered before distal LITA ligation,
maintaining an activated clotting time of 200-300 seconds.
Epicardial stabilizers, including the Octopus and Starfish

devices (Medtronic), were used for immobilization during
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anastomoses, with suction pressures set to —400 mmHg.
Coronary arteries were taped proximally and distally with

silastic sutures, and coronary shunts were routinely applied.

The procedure began with bypassing the RCA and its right
ventricular branches, followed by proximal anastomoses.
Subsequent anastomoses were performed in the circumflex (Cx)
region and diagonal arteries. The LITA-to-LAD anastomosis was
completed last to avoid tension on the graft during earlier steps.
Doppler ultrasound was used to measure graft blood flow (mL/

min) after all anastomoses, followed by protamine administration.
Electrocardiography
A12-lead ECGrecorder (Nihon Kohden, Tokyo, Japan) was utilized,

set to a paper speed of 25 mm/s and a sensitivity of 10 mm/mV.
All ECG recordings were assessed by a single cardiologist who
was blinded to the patients' details. ECG parameters, including
minimum and maximum P wave duration (Pmin, Pmax), P wave
dispersion (Pd), PR distance (PRd), minimum and maximum
QT wave duration (QTmin , QTmax), QT dispersion (QTd), were
measured across all leads, and their averages were calculated.
The onset and offset of the P wave were evaluated as the junction
between the P wave pattern and the isoelectric line. The Pmax
was accepted as the lengthiest P wave and the lengthiest atrial
conduction time. The Pd was computed with the formula Pd
= Pmax - Pmin. The QT interval was evaluated as the distance
between the onset of the Q wave and the offset of the T wave.
The QTd dispersion was calculated using the measurements of

the highest and lowest values of QT interval.
Echocardiography

Echocardiography was evaluated using a 2.5-MHz transducer
and the Vivid-5 System (GE Medical Systems, Horten/Norway)
with by an experienced cardiologist. Left ventricular ejection
fraction (LVEF) was computed using the modified Simpson’s
biplane method. Transannular plane systolic excursion (TAPSE)
was measured in the apical four-chamber view using an M-mode
cursor positioned at the lateral tricuspid annulus, where the
tricuspid valve plane intersects with the free wall of the right
ventricle. A value of less than 16 mm was indicative of right
ventricular systolic dysfunction (9). Systolic pulmonary artery
pressure (sPAP) is calculated by summing right atrial pressure
with peak pressure gradient between the peak of the right

ventricle and the apex of the right atrium. To assess diastolic
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dysfunction, the E and A waves were recorded using pulse
wave (PW) Doppler positioned at the tips of the mitral valve
leaflets in the apical four-chamber view. An E/A ratio below 1

was considered indicative of stage 1 diastolic dysfunction.
Statistical analysis

All analyses were conducted using IBM SPSS Statistics for
Windows 20.0 (IBM Corp., Armonk, NY, USA) software. The
normal distribution of numerical variables was assessed
using the Kolmogorov-Smirnov test. Data exhibiting a normal
distribution were presented as mean + standard deviation, and
comparisons between groups were made using the Student's
T-test. Non-normally distributed data were displayed as median
(interquartile range (IQR): 25-75 percentiles) and comparisons
between groups were conducted using the Mann-Whitney U

test. Value of P < 0.05 were considered statistically significant.
Results

The study included 68 patients with a mean age of 63.4 + 9.0

years, of whom 56 were men and 12 were women. The mean
age and male ratio were comparable between Group 1 and
Group 2. Hypertension was present in 82.4% of the patients,
while 57.4% had diabetes mellitus, with no significant
intergroup differences. The use of medications, including RAS
inhibitors, beta blockers, and statins, was comparable between
the groups. The mean number of diseased vessels was 2.5 +
0.8, and the average number of grafts per patient was 3.3 +
0.8, with no statistically significant intergroup differences.
Regarding graft types, 83.8% of patients received LITA grafts,
while radial artery grafts and saphenous vein grafts were used
in 57.4% and 100%, respectively. On-pump procedures were
performed in 50% of patients, with no significant intergroup
variation (p = 0.999). Postoperative inotropic agent use was
required in 33.8% of patients, with similar rates between
groups (p = 0.333). Postoperative atrial fibrillation (AF)
occurred in 10.3% of patients, with no significant difference
between groups (p =0.271) (Table 1).
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Preoperatively, LVEF was similar between groups (Group 1: 46.5 +
11.7%vs.Group 2:46.9 £9.1%; p=0.881).The means of sPAB, TAPSE,
heart rate, Pd and QTd were also comparable between between
Group 1 and Group 2 (p > 0.05 for all). Diastolic dysfunction was
presentin 97.1% of patients overall, with Group 1 showing a slightly
higher prevalence (100% vs. 94.1%, p = 0.473) (Table 2).

At discharge, LVEF improved across all patients, with no
significant intergroup differences (Group 1: 49.7 + 10.1% vs.
Group 2:49.4 + 7.9%; p = 0.994). TAPSE was significantly lower
in Group 1 compared to Group 2 (11.7 £ 2.7 mmvs. 15.1 £ 2.3
mm; p < 0.001). Similarly, sPAB tended to be lower in Group
2, but the difference did not reach statistical significance (p =
0.089). The ratio of diastolic dysfunction was higher in Group
1 compared to Group 2 (91.2% vs. 61.8%; p < 0.001). The mean
QTd (54.6 £ 15.4 ms vs. 63.7 £ 18.5 ms; p = 0.031) and mean Pd
(22.5+5.3 ms vs. 26.2 + 8.8 ms; p = 0.048) levels were lower in
Group 2 compared to Group 1 (Table 2).

At discharge, the decreases in sPAB, Pd, and QTd levels
were more pronounced in Group 2 than in Group 1 s (Ap <
0.05). Group 1 exhibited a more pronounced reduction in
TAPSE levels compared to Group 2 (Ap < 0.05). At the time
of discharge, Group 2 showed a greater reduction in the
proportion of patients with diastolic dysfunction compared to

preoperative levels (Ap < 0.05) (Table 3).
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Discussion

To the best of our knowledge, this study is one of the few to
evaluate the impact of additional CABG to RV branch arteries
on electrocardiographic and echocardiographic parameters.
Our findings suggest that grafting to RV branches is associated
with improvements in RV function.

Decreased RV function following CABG is a clinically significant
problem, particularly in the early postoperative period (10).
In this context, several mechanisms have been proposed,
including perioperative myocardial ischemia, cardiopulmonary
bypass, cardioplegia,
inflammation, adhesions,

intraoperative  cardiac  injury,

pericardial disruption or and
inadequate revascularization of critical RV branches (11-13).
Even mild reductions in RV performance can adversely affect
hemodynamics and clinical outcomes, emphasizing the need

for tailored surgical strategies to preserve RV function.

Anatomically, most significant lesions of the RCA occur in
its proximal segment or main trunk. Since the RV marginal
branches often originate proximally, these branches are at risk
of inadequate perfusion when stenosis or occlusion occurs
in the proximal RCA (14). Sequential grafting or dedicated
bypasses to these RV branches can improve RV perfusion.
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The current study had several notable limitations. First, the

retrospective design may limit the ability to establish causal
relationships between treatment patterns and outcomes.
Second, potential confounding factors such as lifestyle
behaviors, dietary sodium intake, and medication adherence
were not thoroughly explored. Additionally, medication
adherence was notexamined. Finally, the sample was limited to
asingle healthcare setting, which may limit the generalizability
of findings to broader populations. A previous study reported
that additional grafting to the RV branch significantly reduced
postoperative pressures of RA, pulmonary systolic and
diastolic, and pulmonary capillary wedge, while also indirectly
reducing left ventricular end-diastolic pressure (15). In this
study, patients who underwent additional grafting to the RV
exhibited a more pronounced decrease in sPAB levels.

The rate of diastolic dysfunction at discharge was reduced in
patients who underwent additional RV grafting. A previous
study found that the rate of RV dysfunction was lower in
the group with complete revascularization of extended
RCA branches than in the single bypass group (16). A study
involving 35 coronary artery disease patients, 20 with
sequential grafts and 5 with individual grafts, reported that
sequential complete revascularization of the right coronary
artery enhanced RV diastolic function (7). Additionally,
TAPSE values, which reflect RV systolic function, significantly
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decrease after CABG (17). In the present study, TAPSE—a
key indicator of RV systolic function—was notably higher at
discharge in the group receiving grafts to both the distal RCA
and the RV branch. A study on patients with significant RCA
stenosis found that those who received bypasses grafting
to both the distal RCA and RV branch experienced a smaller
reduction in TAPSE values by postoperative day 7 compared
to those who underwent a single distal bypass. TAPSE values
normalized by postoperative day 90 in the former group (6).
Although our findings align with previous observations that
complete revascularization of all relevant RV branches can
preserve or enhance TAPSE, additional prospective trials
would be beneficial to elucidate the precise mechanistic link.

Atrial fibrillation is also the most prevalent complication
in cardiac surgery (18). Following coronary bypass surgery
using sequential and single grafting techniques, the reported
incidence of atrial fibrillation ranges from 2% to 42% (6, 19,
20). In a previous study, the incidence of postoperative atrial
fibrillation was reported to be lower in patients who received
grafts to both the distal RCA and the RV branch compared
to those who underwent a single distal bypass (6). Similarly,
in this study, patients who underwent additional grafting to
the RV branch showed a trend toward a reduced incidence
of postoperative atrial fibrillation. This finding aligned with
the more pronounced decrease in postoperative Pd levels



noted in this group. Elevated Pd has been associated with
atrial conduction heterogeneity and a higher risk of atrial
arrhythmias, particularly atrial fibrillation (21). By improving RV
perfusion—and potentially ameliorating right atrial stretch—
comprehensive RCA revascularization may help stabilize atrial
electrical activity, thereby lowering Pd and possibly reducing
the burden of postoperative arrhythmias. On the other hand,
QTd reflects the variability in ventricular repolarization times
and is a known risk factor for ventricular arrhythmias. This study
demonstrated a significant decrease in QTd among patients
receiving additional RV branch grafts. This finding implies that
improved RV perfusion through targeted grafting not only
enhances mechanical function but also contributes to electrical
stability, thereby potentially reducing the risk of life-threatening
ventricular arrhythmias post- sequential CABG.

Several limitations should be considered in interpreting these
findings. First, the retrospective design and relatively small
sample size may limit the generalizability of the results. Second,
the exclusion of patients with valve procedures might reduce
real-world applicability. Third, long-term outcomes were not
available, restricting our ability to assess the sustained impact
of comprehensive RCA revascularization on RV function and
cardiac events. Future prospective, multicenter studies with
larger cohorts and extended follow-up are warranted to
validate these findings and elucidate the long-term benefits
of RV branch grafting in CABG procedures.

Conclusion

This study highlights that additional grafting to RV branches
during CABG improves RV function and enhances electrical
stability, as shown by higher TAPSE values and reduced
P-wave and QT dispersion. Incorporating RV branch grafting
into CABG procedures may lead to better mechanical and
electrical outcomes, particularly in patients with significant
RCA stenosis. Moreover, extensive RCA revascularization,
encompassing the RV branch, could enhance hemodynamics
and lower the likelihood of postoperative arrhythmias.
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Risk evaluation of above-knee amputation and mortality
according to ABO blood groups in patients with diabetic foot

Diyabetik ayakli hastalarda ABO kan gruplarina gore diz (istii
amputasyon ve mortalite risk degerlendirmesi
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Abstract

Aim: This study aimed to assess the distribution of ABO blood groups in diabetic patients who underwent major joint
amputation and to identify which blood group is related to the risk of above-knee amputation (AKA) and mortality.

Material and Methods: This retrospective study included 120 diabetic foot patients who underwent major lower-extremity
amputation between January 2020 and January 2024. Demographic, clinical, and laboratory data were retrospectively
collected from electronic patient records. Patients were stratified by ABO blood group, and the frequency of AKA and
mortality rates were compared across groups.

Results: The mean age of patients were 66.5 + 11.9 years and median disease duration was 17 years. The frequency of
AKA was 46.3% in blood group A, 54.2% in blood group B, 50% in blood group AB, and 28.2% in blood group O. AKA and
mortality rates were higher in patients with non-O blood groups than in those with blood group O (28.2% vs. 49.4%, p =
0.032 for AKA; 48.7% vs. 67.9%, p = 0.048 for mortality; respectively). Independent of other confounders, blood group O
had a 3.12-fold (1/0R) lower risk of AKA (OR =0.32, p = 0.049) and a 2.17-fold (1/HR) lower risk of mortality (HR =0.46, p =
0.045) compared to non-O blood groups.

Conclusion: This study identifies ABO blood group as a potential factor influencing amputation severity and mortality
in diabetic foot patients. Blood group O appears to confer a protective effect against AKA and mortality, whereas non-O
groups, particularly B, show a tendency toward worse outcomes.
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Oz
Amag: Bu calismada, major eklem amputasyonu geciren diyabetik hastalarda ABO kan gruplarinin dagilimini

degerlendirmek ve hangi kan grubunun diz Gstii amputasyon (AKA) ve mortalite riskiyle iligkili oldugunu belirlemek
amaclanmistir.

Gereg ve Yontemler: Bu retrospektif calismaya Ocak 2020 ile Ocak 2024 arasinda major alt ekstremite amputasyonu
geciren 120 diyabetik ayak hastasi dahil edilmistir. Demografik, klinik ve laboratuvar verileri elektronik hasta kayitlarindan
retrospektif olarak toplanmistir. Hastalar ABO kan grubuna gore siniflandiriimis ve AKA sikligi ve mortalite oranlari gruplar
arasinda karsilastiriimistir.

Bulgular: Hastalarin ortalama yasi 66,5 + 11,9 yil ve ortanca hastalik siiresi 17 yildi. AKA sikhigr A kan grubunda %46,3, B
kan grubunda %54,2, AB kan grubunda %50 ve O kan grubunda %28,2 idi. AKA ve mortalite oranlari O kan grubu olmayan
hastalarda O kan grubu olanlara gore daha yuksekti (%28,2'ye karsi %49,4, p = 0,032 AKA icin; %48,7'ye karsi %67,9, p =
0,048 mortalite icin; sirasiyla). Diger karistirici faktorlerden bagimsiz olarak, O kan grubunun AKA riski 3,12 kat (1/0OR) daha
disiktt (OR =0,32, p = 0,049) ve mortalite riski 2,17 kat (1/HR) daha dusukti (HR =0,46, p = 0,045).

Sonug: Bu calisma, diyabetik ayak hastalarinda amputasyon siddetini ve mortaliteyi etkileyen potansiyel bir faktor olarak
ABO kan grubunu tanimlamaktadir. O kan grubu, AKA ve mortaliteye karsi koruyucu bir etki sagliyor gibi gériinmektedir,

Introduction

Diabetic foot ulceration (DFU) is a severe complication of
diabetes mellitus, affecting approximately 15% of diabetic
patients over their lifetime [1, 2]. DFU frequently lead to
infection and progressive tissue necrosis, often necessitating
lower-extremity amputation (LEA) to prevent life-threatening
complications [3]. Among these, above-knee amputation
(AKA) represents the most extensive and debilitating form
of limb loss, associated with a significantly poor prognosis
[4]. The five-year post-amputation survival rate for patients
undergoing major diabetes-related amputations is estimated
to be 40-79% [5, 6]. This high mortality rate underscores
the critical need to identify risk factors that contribute to
severe diabetic foot outcomes to improve early intervention
strategies and patient management.

Emerging evidence suggests that inherited factors, such as
ABO blood type, may influence the progression and severity
of diabetes-related complications. Previous studies have
demonstrated a relationship between ABO blood group
and type 2 diabetes mellitus (T2DM) susceptibility, with
individuals of blood type B exhibiting a higher predisposition
to T2DM, while those with blood type O appear to have a
lower risk [7]. Moreover, ABO blood type has been implicated
in diabetes-associated vascular complications, particularly
peripheral arterial disease (PAD), a key contributor to diabetic
foot pathology [8, 9]. Notably, non-O blood groups have been
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buna karsin O olmayan gruplar, 6zellikle B, daha kot sonuclara dogru bir egilim gostermektedir.

Anahtar sozciikler: ABO kan grubu, diyabetik ayak, diz tisti amputasyon, sagkalim

associated with increased severity and complexity of PAD
[10]. Furthermore, an analysis of amputation cases indicated
a disproportionate representation of non-O blood types,
particularly B positive group, among patients undergoing
dysvascular amputations [11].

Despite these findings, data remain limited regarding how
specific blood types might predispose patients to above-
knee amputation and increased mortality in patients with
diabetic foot. Based on the current evidence, we hypothesize
that diabetic foot patients with non-O blood groups are
more likely to undergo above-knee amputation and exhibit
higher mortality rates compared to those with blood group O.
Therefore, this study aimed to assess the distribution of ABO
blood groups in diabetic patients who underwent major joint
amputation and to identify which blood group is related to
the risk of above-knee amputation and mortality.

Material and Methods

This retrospective study was carried out at the Baskent
University Practice and Research Hospital Orthopedic Clinic
between January 2020 and January 2024, adhering to the
ethical principles outlined in the Declaration of Helsinki.
Approval was obtained from the Baskent University Hospital
Ethics Committee (Date: 21/05/2024, Project no: KA24/220).
Given the retrospective nature of the study, the Local Ethics
Committee waived the requirement for informed consent.



Study population

During the study period, 152 diabetic patients who underwent
major joint amputation and were followed up in the Orthopedic
Clinic were retrospectively assessed for study eligibility. Patients
were included in the study if they had a confirmed diagnosis of
diabetic foot ulceration that necessitated major amputation,
which was defined as any amputation at or above the ankle level.
Amputation decisions were made by a multidisciplinary diabetic
foot committee, which included specialists in orthopedic surgery,
vascular surgery, endocrinology, and infectious diseases. Patients
who did not undergo major lower-extremity amputation, such
as those with minor amputations limited to the toes or forefoot,
were excluded. Additionally, individuals who had undergone
knee disarticulation were not included. Patients who had been
referred to another diabetes center and had incomplete follow-
up data were also excluded. Furthermore, individuals with a
history of malignancy, which could independently influence
both survival and diabetes progression, were not included in the
analysis. Lastly, patients with a prior history of lower-extremity
surgery or those who had undergone revision surgery following
an initial amputation were excluded to prevent confounding
related to prior surgical interventions. After applying these
exclusion criteria, a total of 120 patients met the inclusion criteria
and were included in the final analysis.

Data collection

Demographic, clinical, and laboratory data were
retrospectively collected from electronic patient records.
The demographic variables included age, sex, body mass
index (BMI), ABO blood group, and Rh factor status. Clinical
characteristics such as diabetes duration, type of diabetes
treatment (insulin therapy or combination therapy with oral
antidiabetic drugs), and presence of comorbidities, including
cardiovascular disease, endocrinological disorders, PAD, and
hemodialysis dependence, were documented. Amputation-
related variables, including the laterality of the procedure
(right, left, or bilateral) and the level of amputation, were
recorded, with a particular focus on distinguishing between
below-knee amputation (BKA) and AKA.

To evaluate the infectious profile of the patients, microbiological
culture results from wound specimens were examined, and
patients were categorized as having either culture-positive or
culture-negative infections. Laboratory parameters obtained
prior to amputation included glycated hemoglobin (HbA1c),
C-reactive protein (CRP), blood urea nitrogen (BUN), and serum
creatinine levels. Postoperative outcomes were assessed by
recording the incidence of AKA and mortality. Mortality data
were retrieved from hospital records and, where necessary,
verified through national death registries.
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Statistical analysis

All data were analyzed with STATA/MP v.16 software (StataCorp
LLC, Texas, USA). Numerical data determined to be normally
distributed based on the results of Kolmogorov-Smirnov tests
are given as mean * standard deviation values, while non-
normally distributed variables are given as median (25th-75th
quartiles) values. ANOVA test (post-hoc: Bonferroni test) or
Kruskall Wallis H test (post-hoc: Dunn’s test) were used for
comparisons between more than two groups. Categorical
variables were presented as numbers and percentages, and
comparisons between groups were performed using Chi-square
and Fisher exact tests. The effect of ABO blood groups on AKA
was analyzed using logistic regression, with findings presented
as odds ratios (OR) and 95% confidence intervals (Cl). Cox
regression analysis was employed to evaluate mortality, with
results reported as hazard ratios (HR) and 95% Cl. Significance
was accepted at P < 0.05 (*) for all statistical analyses.

Results

This study involved 120 patients, with a mean age of 66.5
+ 11.9 years, the majority being male (57.5%). The median
disease duration was 17 years. The ABO blood group
distribution was 34.2% A, 20% B, 13.3% AB, and 32.5% O, with
7.5% of patients being Rh-negative. Bilateral diabetic foot was
detected in 8.3% of cases. Hypertension was found in 70% of
patients, cardiovascular disease in 25.8%, endocrine disorders
in 55.0%, and PAD in 30%. Among the patients, 49.2% had
positive culture results. The prevalence of AKA was 41.7%, and
the mortality rate was 61.7%.

Demographic characteristics showed no significant differences
among ABO blood groups (Table 1). Patients with O blood
group had lower CRP levels than those with blood groups A, B,
and AB. While this group had lower rates of AKA and mortality
compared to blood groups A, B, and AB, the difference did not
achieve statistical significance (Table 1).

Similarly, demographic characteristics did not differ between
non-0 and O blood groups. However, AKA and mortality rates
were significantly higher in patients with non-O blood groups
than in those with blood group O (28.2% vs. 49.4%, p = 0.032
for AKA, Figure 1; 48.7% vs. 67.9%, p = 0.048 for mortality;
respectively) (Table 2). This association remained statistically
significant even after adjusting for potential confounders
(Table 3). Independent of other confounders, blood group O
had a 3.12-fold (1/OR) lower risk of AKA (OR =0.32, p = 0.049)
and a 2.17-fold (1/HR) lower risk of mortality (HR =0.46, p =
0.045) compared to non-O blood groups (Figure 1) (Table 3).
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Figure 1. Above-knee amputation frequency (left) and mortality risk

(right) according to ABO blood groups.
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Discussion

To the best of our knowledge, this study is the first to highlight
variations in AKA and mortality risk across ABO blood groups
in patients undergoing major amputation for diabetic foot.
The results indicate that blood group O is linked to a lower
likelihood of AKA and mortality relative to other blood
groups. These results suggest a potential role of ABO blood
type in modulating diabetic foot outcomes, possibly through
mechanisms related to coagulation, endothelial dysfunction,
and inflammatory pathways.

Our findings indicate that non-O blood groups are linked to an
increased risk of AKA and mortality in diabetic foot patients,
whereas blood group O appears to have a protective effect
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against these outcomes. The increased risk of AKA in non-O
blood groups is consistent with prior studies linking ABO blood
type to vascular complications. Non-O blood group individuals
frequently exhibit the rs505922 variant at the ABO locus (9q34),
which has been linked to a higher risk of pancreatic cancer and
other diabetes-related complications [12, 13]. Patients suffering
from both diabetes and PAD are highly susceptible to severe
complications, with amputation being one of the most critical
risks [14]. Non-O blood groups have been associated with
higher prevalence and severity of PAD [9]. In the Multi-Ethnic
Study of Atherosclerosis, blood type A was associated with
prevalent PAD and reduced ankle-brachial index (a measure of
leg circulation) [14, 15]. This relationship may be driven by the
pro-thrombotic profile of non-O blood groups, characterized
by elevated levels of von Willebrand factor (vWF) and Factor
VIII, which predispose individuals to arterial thrombosis and
ischemia [16, 17]. In this study, ABO blood groups showed
variations in PAD, which is a key factor influencing amputation
risk. Non-O individuals had more PAD, suggesting that blood
type 0 might be somewhat protective against limb ischemia.
Better blood flow in blood type 0 could help limit the extent
of tissue necrosis in the foot, possibly resulting in fewer major
amputations. By contrast, A or B blood types, with higher PAD
propensity, may present with more extensive arterial blockages
requiring AKA when ulcers occur.

Another mechanism could be the higher

predisposition of non-O blood groups to atherosclerosis and

potential

cardiovascular diseases [9]. The presence of A or B antigens
may promote atherosclerosis through poorly understood
mechanisms (possibly involving lipid profile or endothelial
function). Epidemiological data show a modest but significant
increase in coronary and cerebral arterial disease risk for non-O
blood groups [18, 19]. Furthermore, a previous study identified
non-O blood groups as independent predictors of both PAD
and coronary artery disease [9]. While ABO effects are less
pronounced in microvasculature than in large vessels, there
is some evidence that ABO-related endothelial differences
could impact microcirculation. The ABO gene significantly
affects levels of soluble E-selectin, an adhesion molecule on
endothelium involved in leukocyte trafficking. Individuals with
blood group O (genotype OO) have markedly higher soluble
E-selectin levels than those with A or AB alleles, indicating
differences in endothelial activation [20]. Higher E-selectin
might reflect an enhanced ability to recruit blood flow or
immune cells to injured tissue. Conversely, lower E-selectin
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(in A or AB individuals) could mean attenuated inflammatory
signaling in microvessels, potentially impairing wound healing
or collateral circulation development[20, 21]. While direct links
to diabetic microangiopathy are not fully proven, it's notable
that ABO polymorphisms modulate endothelial function
markers that are relevant to tissue perfusion and repair. On
the other hand, diabetic wounds often have impaired healing
due to microvascular thromboses. Non-O blood group, tends
to have the highest VWF levels and has been observed to
confer particularly high thrombosis risk in some studies [22,
23]. Such a thrombotic propensity could manifest as extensive
microvascular clotting in an infected diabetic foot, leading to
demarcation and tissue loss that extends further up the leg.
Clinically, this could explain why patients with blood group AB
have disproportionately high rates of AKA, as their circulatory
compromise is worsened by microvascular clots. These results
align with previous studies that have identified a strong
correlation between dysvascular amputation and non-O
blood groups, particularly blood group B [11].

Another increased

vulnerability of certain ABO blood groups to infections. A

possible mechanism could be the

previous systematic review and meta-analysis reported that
non-O blood group individuals are more prone to viral and
non-viral infections than those with blood blood group O [24].
Our findings indicate that patients with blood group O showed
a tendency toward a lower incidence of positive cultures than
those with non-O blood groups. To our knowledge, no study
has reported infection or mortalite rates based on ABO blood
groups in diabetic foot patients. The collective impact of the
aforementioned potential risk factors may play a role in the
elevated mortality risk observed in non-O blood groups.
However, the current study’s findings are in agreement with
reports from other diseases indicating that non-O blood
group is associated with an increased mortality risk [25-28].

This study has some important limitations. The retrospective
design may introduce selection bias, and causality cannot be
firmly established. While the association between ABO blood
group and amputation risk reached statistical significance,
the sample size for each blood group, particularly AB, was
relatively small, which may limit the generalizability of the
findings. A larger, multi-center study is required to validate
these results. Although potential biological explanations have
been proposed, the study did not measure plasma vWF levels
or endothelial function. Future research should incorporate
biomarker analyses to directly assess the mechanistic role



of ABO blood type in diabetic foot complications. Finally,
ABO blood group distribution varies across populations, and
regional differences in diabetes prevalence, healthcare access,
and surgical decision-making may influence amputation rates.
Future studies should explore ABO blood group associations
in diverse ethnic cohorts to ensure broader applicability.

Conclusion

Our study indicates that non-O blood groups are associated
with an increased risk of AKA and mortality among diabetic
patients undergoing major joint amputation. These findings
suggest that ABO blood grouping could serve as a valuable
marker in risk stratification and management of diabetic
patients with foot complications. Further research is necessary
to confirm these associations and to explore the potential
benefits of incorporating blood group analysis into clinical
practice for personalized patient care.
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Oz
Amag: Trakeostomiislemi hastalarin duygu durumunu, iletisim becerilerini ve yasam kalitesini ciddi derecede bozmaktadir.

Bu calisma trakeostomili yetiskin hastalarda konusma valfi sonrasi yasam kalitesi skorlarindaki farkhliklar ve bakim
verenlerin yasadig stres diizeylerindeki degisimi Zarit Bakici Yiikii Olcegi (ZBYO) ile degerlendirmeyi amacladi.

Gereg ve Yontemler: Bu retrospektif calismaya konusma valfi takilmis 36 hasta dahil edildi. Konusma valfi takilmadan 6nce
ve takildiktan 2 hafta sonra yasam kalitelerini degerlendirmeye yonelik hastanin kendi yasam kalitesini degerlendirdigi
Diinya Saglik Orgiiti Yasam Kalitesi Olcegi-Kisa Formu Tiirkce Versiyonu (WHOQOL-BREF-TR) ve hastalarin bakim
verenlerine ZBYO skorlari retrospektif olarak toplandi.

Bulgular: Calismaya dahil edilen katihmcilarin ortalama yasi 56,3 = 17,0 yil (aralik: 21-82 yil) olup, %55,6's1 (n = 20) erkekti.
Konusma valfi sonrasi Easy Breath durumuna kiyasla ortalama WHOQOL-BREF-TR puani artis gosterirken (Easy Breath: 46,4
+ 7,8 vs. Konusma valfi sonrasi: 72,2 + 14,8; p < 0,001), ortalama ZBYO puani ise azalma gésterdi (Easy Breath: 52,8 + 12,8
vs. Konusma valfi sonrasi: 33,2 = 5,4; p < 0,001). Bu baglamda konusma valfi sonrasi trakeostomi hastalarinin ve bakim
verenlerinin yasam kalitesi 6lcegi puani Easy Breath durumuna kiyasla daha ytksekti.

Sonug: Trakeostomili hastalarda konusma valfi kullanimi, artan yasam kalitesinin yanisira azalan bakim verenlerin stres
dizeyleri ile iliskilidir.

Anahtar kelimeler: konusma, konusma valfi, trakeostomi, yasam kalitesi
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Abstract

Aim: The tracheostomy procedure significantly impairs patients' emotional state, communication skills, and quality of
life. This study aimed to evaluate the differences in quality of life scores after the application of a speaking valve in adult
tracheostomy patients and the changes in caregiver stress levels using the Zarit Caregiver Burden Scale (ZCBS).

Material and Methods: This retrospective study included 36 patients who had a speaking valve applied. The World Health
Organization Quality of Life Scale-Short Form Turkish Version (WHOQOL-BREF-TR), which evaluates the patients' self-
reported quality of life, and the ZCBS scores of their caregivers were retrospectively collected before and two weeks after
the application of the speaking valve.

Results: The mean age of the participants was 56.3 + 17.0 years (range: 21-82 years), and 55.6% (n = 20) were male. Compared
to the Easy Breath condition, the mean WHOQOL-BREF-TR score increased after the application of the speaking valve (Easy
Breath: 46.4 + 7.8 vs. Post-speaking valve: 72.2 + 14.8; p < 0.001), while the mean ZCBS score decreased (Easy Breath: 52.8 +
12.8 vs. Post-speaking valve: 33.2 + 5.4; p < 0.001). In this context, both tracheostomy patients and their caregivers had higher
quality of life scores after the application of the speaking valve compared to the Easy Breath condition.

Conclusion: The use of a speaking valve in tracheostomy patients is associated with improved quality of life and reduced
caregiver stress levels.

Keywords: speech, speaking valve, tracheostomy, quality of life

Giris

Trakeostomi, kritik hastalar icin yaygin bir acil miidahale olup, hava
yolunun guvenli yonetimini saglamak amaciyla siklikla uygulanir
[1]. Trakeostomi, trakeanin 6n duvarinda bir aciklik olusturmak icin
yapilan cerrahi bir islemdir. Stomanin ve dolayisiyla hava yolunun
acikhigin korumak icin bir trakeostomi tlipd, acikliktan trakeaya
yerlestirilir [2]. Solunum yetmezligi, Gist hava yolu tikanikigi veya alt
hava yolu sekresyon birikimi gibi durumlar trakeostomi gerektirir
[3]. Uzun sureli trakeostomi, hava yolu bitunligini bozarak,
solunum, yutma, konusma ve koku alma gibi fonksiyonlarda
bozulmalara yol acabilmekte, bu da yasam kalitesinin diismesi ile
sonuglanmaktadir [4, 5]. Ayrica, trakeostomi iletisim yetenegini
etkileyerek, hastalarin anksiyete, depresyon ve giigsiizlik gibi
olumsuz duygular yasamasina neden olabilmektedir [6].

Easy Breath,
desteklemek amaciyla tasarlanmis, hava yoluna surekli ve
kontrolli bir hava akisi saglayan bir sistemdir. Trakeostomi
tiplne baglanan bu cihaz, havanin akcigerlere dizenli
bir sekilde iletilmesini kolaylastirarak hastalarin solunum
sirasinda yasadigi zorluklarn azaltir ve daha konforlu nefes
almalarina yardimci olur. Konusma yeteneginin kaybina bagli
ortaya cikan olumsuzluklari azaltmak amaciyla, trakeostomi
kaniline takilan konusma valfleri gelistirilmistir. Konusma
valfi, tek yonli calisan ve hastanin verdigi nefesi tekrar girtlaga
yonlendirerek ses Uretmesini saglayan bir cihazdir [7].

trakeostomi  hastalarinin ~ solunumunu

Onceki calismalar, konusma valfi uygulanmasinin hastalarin
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yasam kalitesi Uzerinde belirgin iyilesmeler sagladigini ortaya
koymaktadir. Ozellikle yogun bakim ortaminda yiritilen
bir gozlemsel calismada, trakeostomili mekanik ventilator
hastalarinda sesin geri kazanilmasiyla birlikte kendini ifade
edebilme ve nese durumunda anlamli diizelme gorilmastir [8].
Benzer sekilde, Pandian ve arkadaslarinin randomize kontrolll
calismasinda konusma valfi kullanamayan hastalara 6zel bir
“konusan trakeostomi tlipl” uygulanmis; sonucta miidahale
grubunun sesle iliskili yasam kalitesi skorlar ve genel yasam
kalitesi puanlari kontrol grubunakiyasla anlamli diizeyde yiiksek
bulunmustur [9]. Trakeostominin etkileri yalniz hastayla sinirli
kalmayip aile bireylerine de yansimakta ve aile tyeleri fiziksel,
duygusal ve sosyal yiik altina girebilmektedir. iletisim giicligu,
aspirasyon ve kanul bakimi gibi gtinliik zorluklar bu yiiki artiran
baslica etkenlerdir [10]. Ayrica, hastanin yasam kalitesinin
diismesinin bakim veren yikinu artirdigi gosterilmistir [6].

Literatlirde, trakeostomi tlpil olan hastalarda konusma
valfi sonrasi yasam kalitesi verilerine ve bakici yukindeki
degisikliklerin incelendigi sinirh calisma bulunmaktadir. Bu
calisma trakeostomili yetiskin hastalarda konusma valfi sonrasi
yasam kalitesi skorlarindaki farkliliklari ve bakim verenlerin
yasadidi stres diizeylerindeki degisimi Zarit Bakici Yiikii Olcegi
(ZBYO) ile degerlendirmeyi amacladi.

Gereg ve Yontemler

Helsinki Bildirgesi'nde belirtilen ilkelere uygun olarak, bu tek
merkezli retrospektif calisma Kasim 2024 ile Ocak 2025 tarihleri



arasinda Atlas Universitesi Tip Fakiiltesi Noroloji Klinigi'nde
yuritilmistir. Calisma icin Atlas Universitesi Tip Fakdiltesi Etik
Kurulu'ndan onay alinmistir (Onay Tarihi: 19.11.2024, Karar
No: E-22686390-050.99-54939). Bu calisma Atlas Universite
hastanesinde onaylari alinan hastalar ve bakicilari ile birlikte
yapilmis olan anketlerin hastane hasta dosyalarindan
retrospektif olarak elde edilen kayitlari lizerinden yiritilmastar.

Arastirma Popiilasyonu

Calismaya tarihleri arasinda konusma valfi takilmis tiim hastalar
retrospektif olarak incelendi. Hastalarin 18 yas ve Uzerinde
olmasi, son 3 hafta-9 ay araliginda konusma valfi takilmis olmasi,
hastanede takibine en az 2 ay devam etmesi, en az bir elin
parmaklarini aktif olarak kullanabildigine dair bilginin dosyada
dokiimante edilmesi ve Olcek sorularini cevaplamis olmasi
dahil edilme kriterleri olarak kabul edildi. Olcek sonuclarini
etkileyebilecek diizeyde isitme kaybi olan hastalar ise calisma
disi birakildi. Bakim verenlerin dahil edilme kriterleri arasinda ise
hasta tarafindan bu siirecte hastanede kendisine birincil olarak
yardimci olan kisi olmasi, 18 yas ve lizerinde olmasi, iletisime
engel bir durumu olmamasi yer aldi. Dahil edilme ve dislama
kriterlerini karsilayan 36 katilimci analizlere dahil edildi.

Veri Toplama Araclari

Trakeostomi uygulanan hastalarin ge¢mis verilerinden, 3 hafta-9
ay araliginda konusma valfi takilmis hastalara konusma valfi
takilmadan 6nce ve takildiktan iki hafta sonra hastanin kendi
yasam Kalitesini degerlendirdigi Diinya Saghk Orgiiti Yasam
Kalitesi Olcegi-Kisa Formu Tiirkce Versiyonu (WHOQOL-BREF-
TR) ve hastalarin bakim verenlerine ZBYO anketleri retrospektif
olarak toplandi. Ayrica, anketlerin yapildigi dénemde hem
katihmcilarin hem de bakim veren kisilere ait bilgi formu
incelendi ve demografik 6zellikler bu formlardan toplandi.
Diinya Saghk Orgiitii Yasam Kalitesi Olcegi-Kisa Formu
Tiirkge Versiyonu

Saglikla iliskili yasam kalitesi 6lcegi Diinya Saglik Orgiitii tarafindan
gelistirmis, Eser ve arkadaslan tarafindan gecerlik ve glvenirligi
yapilmustir. Olgegin uzun (WHOQOL-100) ve kisa (WHOQOL-27)
formu olmak izere iki stiriimii vardir. Olcek bedensel, ruhsal, sosyal
ve gevresel iyilik hallerini 6lgmekte ve 26 sorudan olusmaktadir.
Her bir alan, birbirinden bagmsiz olarak kendi alanindaki
yasam kalitesini ifade ettigi icin, alan puanlan 4-20 arasinda
hesaplanmaktadir. Puan arttikca yasam kalitesi artmaktadir [11].
Zarit Bakia Yiikii Olcegi

ZBYO Ruhsal ve fiziksel sagliga, sosyal ve duygusal yasantilara,
ekonomik duruma, kisiler arasi iligkilere yonelik 19 sorudan
olusan Zarit ve arkadaslan tarafindan gelistirilmis bakim
gereksinimi olan bireye bakim verenlerin yasadigi stresi
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degerlendirmek amaciyla kullanilan ZBYO, bakim verenleri
degerlendirmek icin kullanilmistir. Olcek puaninin yiiksek
olmasi yasanilan yikin fazla oldugunu géstermektedir. Bakim
verenin verebilecegi en disiik puan 19, en ylksek puan 95'tir.
Olcek ‘asla; ‘nadiren; ‘bazen; ‘sik sik’ ya da 'hemen her zaman’
seklinde 1'den 5'%e kadar degisen likert tipi degerlendirmeye
sahiptir. inci ve Erdem tarafindan 2008 yilinda Tiirkceye
uyarlanarak gecerlilik ve guivenilirlik calismasi yapilmistir [12].

istatiksel Analiz

Veriler SPSS programiyla analiz edilmistir. Strekli degiskenler,
ortalama standart sapma, ortanca (minimum-maksimum
degerler) ve kategorik degiskenler sayi (n) ve yilizde (%)
olarak verilmistir. Tim olceklerde puanlarin normal dagilip
dagiimadigi Shapiro Wilk test ile tespit edilmistir. Bagimli
orneklem T testi ve Bagimsiz 6rneklem T testi uygulanmistir.
Tum istatistik analizler %95 guiven araliginda, anlamlilik ise p
<0,05 diizeyinde degerlendirilmistir.

Bulgular

Calismaya dahil edilen katilimcilarin ortalama yasi 56,3 £ 17,0
yil (arahk: 21-82 yil) olup, %55,6's1 (n = 20) erkekti. Easy Breath
takili kalma suresi ortalama 54,4 + 29,8 giindui (aralk: 18-125
glin). Easy Breath durumunda, ortalama WHOQOL-BREF-
TR puani 46,4 + 7,8 ve ortalama ZBYO puani 52,8 + 12,8 idi.
Hastalarin demografik 6zellikleri Tablo 1'de gosterildi.
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Konusma valfi sonrasi, ortalama WHOQOL-BREF-TR puani 72,2
+ 14,8 ve ortalama ZBYO puani 33,2 + 5,4 idi. Konusma valfi
sonrasi Easy Breath durumuna kiyasla ortalama WHOQOL-
BREF-TR puani artis gosterirken (Easy Breath: 46,4 + 7,8 vs.
Konusma valfi sonrasi: 72,2 + 14,8; p < 0,001), ortalama
ZBYO puani ise azalma gosterdi (Easy Breath: 52,8 + 12,8 vs.
Konusma valfi sonrasi: 33,2 + 54; p < 0,001) (Tablo 2). Bu
baglamda konusma valfi sonrasi trakeostomi hastalarinin ve
bakim verenlerinin yasam kalitesi 6lcegi puani Easy Breath
durumuna kiyasla daha yuksekti.

Tartisma

Bu calisma, trakeostomili hastalarda Easy Breath kullanimina
kiyasla konusma valfi uygulanmasinin yasam kalitesinde
belirgin bir iyilesme sagladigini ortaya koymustur. Ayrica,
hastalarin yasam kalitesindeki bu artigsin, bakim verenlerin
yukinde de anlamli bir azalmayla paralellik gosterdigi
belirlenmistir. Elde edilen sonuclar, konusma valfi kullaniminin,
trakeostomi hastalarinin rehabilitasyon siirecinde 6nemli bir
unsur oldugunu ve sadece hastalarin degil, bakim verenlerin
de yasam kalitesini iyilestirdigini gostermektedir.

Onceki calismalar konusma valflerinin tidal hacmi artirabildigi,
ventilator dekompresyonu sirasinda akciger resisitasyonunu
destekledigi gosterilmistir [13, 14]. Ayrica bu valflerin yutma
fonksiyonlarini iyilestirerek aspirasyon riskini onlemede etkili
oldugu, biyohidrodinamik mekanizmalar yoluyla subglottik
basincin yeniden sekillendirilebildigi belirtilmistir [15]. Bunun
yani sira konusma valfi, subglottik reseptorlerin etkisi ve bogaz
hissinin yeniden modellenmesi yoluyla glottik kapanma refleksini
ve 6ksurik refleksini yeniden yapilandirabilir ve bdylece konusma
rehabilitasyonunu tesvik edebilir ve iletisimi ve yasam kalitesini
iyilestirebilir [16]. Ayrica, trakeostomili hastalarda konusma
valflerinin kullaniimasi koku alma duyusunu da iyilestirebilir ve
hava yolu sekresyonunu azaltabilir [17].
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Yukardaki mekanizmalarla tutarli olarak, konusma valfi
uygulamasi sonrasinda hastalarin yasam kalitesinin arttigini
belirledik. Literatirde de benzer sekilde, trakeostomili
hastalarda sesin geri donmesinin psikososyal iyilik haline
olumlu katkilari oldugu bildirilmistir. Ornegin, yogun
bakimdaki trakeostomili hastalarla yapilan bir gozlemsel
calismada, konusma vyetisi kazanildiktan sonra hastalarin
“bagkalari tarafindan anlasilabilme” ve “neselilik” diizeylerinde
belirgin artis gorilmus; ancak genel yasam kalitesinde anlamh
bir degisiklik saptanmamistir [8]. Pandian ve arkadaslarinin
2020yihndayaptigirandomize kontrollii calismada, konugsmayi
mimkiin kilan 6zel bir trakeostomi tlipi kullanan hastalarin
yasam kalitesinde, standart bakima goére belirgin iyilesme
oldugu bildirilmistir. Ayrica sesle iliskili yasam kalitesi puanlari
midahale grubunda ortalama 39'dan 50’ye yukselirken,
kontrol grubunda hemen hemen degismeden kalmistir [9]. Bu
sonug, iletisim yeteneginin geri kazandiriimasinin hastalarin
Ozbildirimine dayali yasam kalitesini anlamh 6l¢lide artirdigini
desteklemektedir. Benzer bicimde, Endonezyada fenestre
kanulli ve konusma valfli trakeostomi hastalarini karsilastiran
bir calismada, konusma valfi kullanan grubun fiziksel ve sosyal
yasam kalitesi skorlarinin belirgin derecede daha yiiksek
oldugu rapor edilmistir [18]. Fenestre kanil kullanan hastalarin
%76'sinda toplam yasam kalitesi skoru“duisiik”kategorideyken,
konusma valfi kullanan hastalarda bu oran yalnizca %4,7 olarak
bulunmustur [18]. Literatiirdeki bu bulgular, calismamizdaki
konusma valfi sonrasi yasam kalitesindeki artislari dogrular
niteliktedir. Ozellikle iletisim kurabilme, sosyal etkilesim ve
duygudurumundakiiyilesmenin, yasam kalitesinin psikososyal
boyutlarini gi¢lendirdigi anlasilmaktadir. Bununla birlikte,
genel saghk ve cevresel alanlar gibi boyutlarda iyilesmenin
sinirh olabilecegi de g6z 6niinde bulundurulmahdir.

Galismamizda solunum yetmezligi veya norolojik nedenle
bakicilarinda, valfi
ZBYO

azalma gozlendi. Turkiye'de yapilan bir kesitsel calismada

trakeostomili  hastalarin konusma

uygulanmasi  sonrasinda puanlarinda  anlamli

trakeostomiyle yasamini sirdiiren hastalarin aile bakim
verenlerinde ortalama ZBYO skorunun ~42 (orta-yuksek diizey)
oldugu rapor edilmistir [19]. Bu deger, gelistirilmis tlkelerde
felc gibi kronik hastaligi olanlarin bakicilarinda bildirilen
ortalama yuk skorlarindan (6rnegin, inme hastalarinda yaklasik
25 puandir) belirgin derecede yiiksektir [20, 21]. Trakeostomi
bakiminin zorlugu - ki bu zorluklar arasinda hastayla iletisim
kurma gucligl de bulunmaktadir — bakici yukind artiran
faktorlerdendir.  Bakicilar, trakeostomili

temel hastayla



iletisim kurabilmek, aspirasyon ve kanul bakimi yapmak gibi
konularda 6zel bilgi ve beceriye ihtiya¢ duyar. Trakeostomi
bakimi hakkinda egitim verilen bakicilar egitim sonrasi bilgi
seviyelerinde artis ve bakim yiklerinde azalma gozlemlendigi
bildirilmistir [22]. Ayrica, konusma valfi takilarak hastanin
kendini ifade edebilmesinin, bakim verenin omuzlarindaki
yUkU hafifletmesi beklenen bir sonuctur. Literatiirde dogrudan
konusma valfi uygulamasi sonrasi bakici yikiindeki degisimi
inceleyen sinirh sayida ¢alisma vardir. Ancak, dolayh kanitlar,
iletisim glicliginiin giderilmesinin bakim verende stres ve
tiikenmisligi azaltabilecegine isaret etmektedir.  Ornegin,
trakeostomili cocuklarin ailelerinde yapilan arastirmalarda
da bakim verenlerin yasam kalitesinin dustik, bakim yikintn
yuksek oldugu vurgulanmistir [23]. Bizim bulgularimiz, hastanin
iletisim bagimhliginin azalmasiyla ve yasam kalitesinin artmasi
ile birlikte bakici yiikiiniin de azalabilecegini géstermistir. Bu,
bakim verenlerin psikososyal durumunu iyilestiren 6nemli bir
kazanimdir ve literatiirdeki genel egilimle uyumludur.

Bu calismanin bazi kisitliliklari bulunmaktadir. ilk olarak,

calismanin  retrospektif dodasi, neden-sonug iliskisini
net bir sekilde ortaya koymayi zorlastirmaktadir. ikincisi,
ek bir

katilimcr sayisinin - sinirli olmasi, elde edilen sonuglarin

saglik merkezinde gerceklestirilmis olmasi ve

genellenebilirligini kisitlamaktadir. Uciinciisii, konusma valfi
uygulamasinin hastalarin psikososyal durumu Uzerindeki
etkileri detayli psikolojik testlerle degerlendirilmemistir.
Son olarak, calismada hastalarin uzun dénem sonuglari
degerlendirilmemistir. Konusma valfi kullaniminin  uzun
vadede yasam kalitesi Uzerindeki etkilerini inceleyen takip
calismalarn faydal olacaktir. Bu limitasyonlari g6z onilinde
bulundurarak, gelecekte yapilacak daha genis capli, ¢ok
merkezli ve prospektif calismalar, konusma valfi kullaniminin
trakeostomili hastalar Ulizerindeki uzun vadeli etkilerini daha

kapsamli bir sekilde ortaya koyabilir.
Sonug

Bu calisma, trakeostomili hastalarda konusma valfi
uygulamasinin yasam kalitesini anlamli olctide artirdigini ve
bakim verenlerin ytkuni azalttigini gostermektedir. Konusma
valfi kullanimi, hastalarin iletisim yetilerini geri kazanmalarina
olanak taniyarak psikososyal iyilik hallerini iyilestirmekte ve

bakim siireclerini daha yonetilebilir hale getirmektedir.
Maddi destek ve cikar iliskisi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iliskisi yoktur
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Etik Onay

Calisma Helsinki Bildirgesi'ne uygun olarak gerceklestirilmis ve
istanbul Atlas Universitesi Tip Fakiiltesi Etik Kurulu tarafindan
onaylanmistir (Onay Tarihi: 19.11.2024, Karar No: E-22686390-
050.99-54939).

Bilgilendirilmis Onam

Retrospektif tasarim nedeniyle Yerel Etik Kurulu'nun onayiyla
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Abstract

Aim:This study aimed to investigate the preference profiles of periodontists and oral, dental and maxillofacial (ODM) surgeons
regarding graft and membrane biomaterials used in sinus augmentation and horizontal/vertical augmentation procedures.

Material and Methods: This cross-sectional study included 180 specialists in ODM Surgery (n = 90) and Periodontology (n
=90) who were employed in state institutions or the private sector between February 2021 and August 2021. The surveys
collected demographic data and information on various factors, including specialty, years of experience as a specialist, the
number of implants placed in the past year, the proportion of patients requiring hard tissue augmentation, and the types
of biomaterials and barrier membranes used in sinus and horizontal/vertical augmentation procedures.

Results: Periodontists reported more frequent use of xenograft and combined grafts in sinus augmentation procedures,
whereas ODM surgeons tended to use these materials occasionally (p < 0.05). Xenografts were widely used by both
groups, with no significant difference in sinus augmentation. In horizontal augmentation, periodontists favored resorbable
collagen membranes, while ODM surgeons more often used non-resorbable barriers. In vertical augmentation, both
specialties commonly employed combined grafts and non-resorbable membranes, but periodontists showed a higher
preference for xenograft-based combinations.

Conclusion: This study highlights that xenografts and resorbable membranes are the most widely used materials in
clinical practice, with preference patterns differing based on the clinician's specialty
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0z
Amag: Bu calismanin amaci periodontistlerin ve agiz, dis ve cene (ADC) cerrahlarinin sinis artirma ve yatay/dikey artirma
prosediirlerinde kullanilan greft ve membran biyomalzemelerine iliskin tercih profillerini arastirmaktir.

Gereg ve Yontemler: Bu kesitsel calismaya Subat ve Adustos 2021 tarihleri arasinda devlet kurumlarinda veya 6zel
sektorde calisan ADC cerrahisi (n = 90) ve Periodontoloji (n = 90) alaninda uzman 180 kisi katiimistir. Anketler araciligiyla
demografik verileri ve uzmanlik alani, uzman olarak deneyim yillari, gecen yil yerlestirilen implant sayisi, sert doku artirma
gerektiren hasta orani ve sinls ve yatay/dikey artirma prosedirlerinde kullanilan biyomalzeme ve bariyer membran turleri
dahil olmak tzere cesitli faktorlere iliskin bilgiler toplanmustir.

Sonuglar: Periodontistler siniis ogmentasyon prosediirlerinde xenograft ve kombine greftleri daha sik kullandiklarini
bildirirken, ODM cerrahlari bu materyalleri ara sira kullanma egilimindeydi (p<0,05). Ksenogreftler her iki grup tarafindan
yaygin olarak kullanildi ve siniis ogmentasyonunda anlamli bir fark yoktu. Yatay ogmentasyonda periodontistler rezorbe
olabilen kollajen membranlari tercih ederken, ODM cerrahlari daha sik rezorbe olmayan bariyerleri kullandi. Dikey
ogmentasyonda, her iki uzmanlik dali da genellikle kombine greftler ve rezorbe olmayan membranlar kullandi, ancak
periodontistler ksenogreft bazli kombinasyonlara daha fazla tercih gosterdi.

Sonug: Bu calisma, ksenograftlarin ve emilebilir membranlarin klinik uygulamada en yaygin kullanilan materyaller

Introduction

Dental implant surgeries are of high importance in the dental
care of patients with complete or partial edentulism in their
alveolar crests. These interventions restore masticatory
functions while addressing aesthetic concerns (1). Among
various implant-supported prosthetic treatments, dental
implants are widely accepted, particularly for managing total
edentulism. However, one of the most common challenges
encountered during implant rehabilitation is the insufficient
height and thickness of the alveolar bone, often necessitating
bone augmentation procedures (2).

The success of augmentation largely depends on the choice
of bone graft materials, which include autogenous grafts,
xenografts, allografts, alloplastic grafts, or combinations of
these materials (3, 4). Various augmentation techniques can
be performed either before or simultaneously with implant
placement to enhance bone volume and quality. These
techniques include inlay or onlay bone augmentation, directed
bone regeneration, ridge splitting, alveolar distraction, maxillary
sinus floor elevation, sandwich osteotomy (interpositional
grafting), and inferior alveolar nerve repositioning (5, 6).

Periodontists and oral, dental and maxillofacial (ODM) surgeons
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oldugunu ve tercih kaliplarinin klinisyenin uzmanlik alanina gore farkhlk gosterdigini vurgulamaktadir.

Anahtar Kelimeler: Ogmentasyon, Bariyer membranlar, Dis implanti, Greft

are the two crucial specialists involved in implant surgery and
augmentation procedures (7). Differences in training, clinical
experience, and working environments contribute to significant
variations in augmentation approaches, including the selection
of graft materials and barrier membranes (7). While some studies
have explored the impact of these factors on implant success,
limited data exist regarding specialists' biomaterial preferences
and the factors influencing these choices (8, 9). Moreover, there
is a limited number of survey-based studies analyzing the
clinical practices of specialists regarding biomaterial selection
and the factors influencing their decisions (7, 10).

This study aimed to analyze survey data from periodontists
and ODM surgeons in Turkey to identify their preferences for
graft and membrane biomaterials used in sinus and horizontal/
vertical augmentation procedures. Additionally, it examined the
potential influence of specialty experience on these preferences.

Material And Methods

This cross-sectional study was carried out at the Department
of Periodontology in XXX Health Sciences University between
February 2021 to August 2021, adhering to the ethical principles
outlined in the Declaration of Helsinki. Approval was obtained
from the XXX Health Sciences University Clinical Research Ethics
Committee (Date: 04.12.2020, Decision No: 2020/545).



Study Population

Due to the absence of a comprehensive system covering both the
private and public sectors, it was impossible to reliably determine
the number of oral and maxillofacial surgeons and periodontists
working in Turkey. As such, the number of physicians to be
included in our study was determined with reference to similar
survey studies conducted (7, 10). The required sample size was
determined using the G*Power 3.1 program. When effect size
was taken as 0.30, based on an alpha level of 0.05 and power of
80%, the targeted sample size was 167 (11).

Participants, including ODM surgeons and periodontists from
both state institutions and private sector, were evaluated for
study eligibility. The participants were selected based on their
professional backgrounds showing experience with these
procedures/interventions.Individuals with missing orincomplete
responses to any of the survey questions were excluded from
the analyses. The analyses included 90 ODM surgery and 90
periodontist specialists who fully completed the survey.

Data Collection

The surveys were created in ‘Google Forms’ and distributed
to specialist dentists via the internet and institutional
communication opportunities (emails, social media,
affiliations) over a period of approximately 5 months from
the beginning of February 2021. The number of participants

targeted at study inception was reached by August 2021.

Participants were categorized based on their specialty
experience into two groups: 0-5 years and =6 years. Additionally,
they were classified according to the proportion of patients
who underwent hard tissue augmentation in the past year, with
the following groups: 0-10%, 11-20%, and >21%.

Survey creation and considerations

The questionnaire created for the purpose of the study
includes queries related to demographics (age and sex),
specialty (periodontology or oral and maxillofacial surgery),
duration of employment as a specialist, number of implants
performed within the prior year (12 months at time of survey
response), the percentage of patients that required hard
tissue augmentation during the same period, and the use of
biomaterials, their types, barrier membranes etc. during sinus
and vertical/horizontal augmentation procedures.

The questions we planned to direct to physicians working
in two different specialties were prepared with two different
methods. The questions included in the first group were
included in the survey questions with reference to previous
survey studies, while the second group, which constitutes
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the majority, was prepared using the 'Lawshe' technique.
This technique is based on content validity studies. In the
preparation of such scales, it is critical to determine whether
the items in the scale are sufficient to cover and collect data
that is factual while ensuring that recalled information is
reliable, which is accomplished by assessing expert opinions.
Content validity studies based on expert opinions are
qualitative studies by nature (12). Therefore, the data obtained
should be converted into quantitative data as accurately
as possible by calculating content validity ratios (CVR) and
content validity index (CVI). The appropriateness of the survey
question contents was assessed with these metrics during the
creation of the survey. The brief procedural steps employed
for this process are listed below: (1) formation of the specialty
group (periodontists or oral and maxillofacial surgeons);
(2) preparation of the candidate scale form and receipt of
specialist opinions; (3) data analysis which involves calculation
of CVR and CVI; (4) deciding whether each item should be
included in the scale according to the CVR and CVI criteria.

The expertise, background and the number of experts (between
5-40) are of greatimportance in obtaining objective metrics used
to assess content validity. While preparing the survey questions,
we collected opinions from 7 specialists who were defined as
experts in the field. In the Lawshe (1975) technique, expert
opinions for each item are graded in three categories as "the
item measures the targeted construct’, "the item is related to
the construct but unnecessary" and "the item does not measure
the targeted construct”. However, the ratings of expert opinions
in Lawshe (1975) technique were rearranged as "Appropriate’,
"Appropriate but should be corrected" and "Should be
removed” (13). In the current study, in order to determine the
content validity of the items to be included in the scale, the
qualitative data obtained in line with specialist opinions were
transformed into quantitative data by calculating the CVR and
CVI. In summary, after the necessary scoring was done, the sub-
headings, questions, and multiple-choice responses provided
for each question were determined with this technique.

Statistical Analysis

The Kolmogorov-Smirnov test was used to examine the
conformity of the variables to normal distribution. Descriptive
statistics were presented by using mean, standard deviation,
median, minimum, maximum for continuous variables, while
frequency and percentage were used for categorical variables.
Continuous variables were analyzed by using the Mann-
Whitney U or Kruskal-Wallis tests, depending on the number of
groups being compared. Categorical variables were analyzed
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by using appropriate chi-square tests (Pearson, Yate’s continuity
correction) or the Freeman-Halton extension of the Fisher’s Exact
test. Pairwise comparisons were adjusted by using Bonferroni
correction. We defined p < 0.05 as demonstrating statistical
significance. IBM SPSS Statistics for Windows, Version 25.0 (IBM
Corp., Armonk, NY, USA) was used for statistical analysis.

Results
Demographic characteristics of the participants

The mean age of participants was 33.7 + 6.3 years (minimum:
25.00; maximum: 53.00) and 55.6% were male. In terms of
experience 38.9% of the participants reported 6 years or more.

Hard tissue augmentation groups showed that 69 participants
(38.3%) had performed augmentation in 0-10% of their
patients, 55 (30.6%) in 11-20%, and 56 (31.1%) in >21%. The
median number of implants in the last year was 180.0 (range:
0 -3000). Median number of implantations in the last year was
higher in the ODM surgery group compared to periodontist
group (250 vs. 65; p < 0.001, respectively) (Table 1).
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Sinus augmentation

The occasional ("sometimes"”) use of autogenous grafts
was reported more frequently by ODM surgeons than by
periodontists (38.9% vs. 24.4%, p = 0.006). However, the
proportion of participants reporting frequent ("often" or
"always") use of autogenous grafts was higherin the periodontist
group compared to the ODM surgeon group (40.0% vs. 26.7%, p
<0.05).The frequency of xenograft use did not differ significantly
between periodontists and ODM surgeons. Occasional use
of combined grafts was more frequently reported by ODM
surgeons than by periodontists (42.2% vs. 15.6%, p < 0.001).
However, the proportion of participants reporting frequent
("often" or "always") use of combined grafts was higher among
periodontists than ODM surgeons (58.9% vs. 33.3%, p < 0.05).
The frequency of resorbable membrane use did not differ
significantly between periodontists and ODM surgeons. The
proportion of participants who never used non-resorbable
membranes was higher in the ODM surgeon group than the
periodontist group (53.3% vs. 28.9%, p = 0.005). However,
the proportion of participants reporting frequent ("often" or
"always") use of non-resorbable membranes was higher in the
periodontist group than the ODM surgeon group (18.9% vs.
5.6%, p < 0.05) (Table 2).

Lateral (horizontal) hard tissue augmentation

The frequency of autogenous grafts and non-resorbable
titanium mesh membranes use did not differ significantly
between periodontists and ODM surgeons. The proportion
of participants reporting frequent ("often" or "always") use of
xenograft was lower in the ODM surgeon group compared
to the periodontist group (23.3% vs. 55.6%, p < 0.05). The
occasional ("sometimes") use of combined grafts was reported
more frequently by ODM surgeons than by periodontists
(23.3% vs. 12.2%, p = 0.001). Also, the “often” use of combined
grafts was reported by 45.6% of periodontists and 60% of ODM
surgeons. Nonetheless, the proportion of participants who
reported "always" using combined grafts was greater among
periodontists (24.4% vs. 6.7%; p = 0.001). The frequency of
resorbable membrane use was higher in the periodontist
group compared to the ODM surgeon group (71.1% vs. 37.8%,
p < 0.05). The proportion of participants reporting frequent
("often" or "always") use of non-resorbable membranes
(d-PTFE, e-PTFE, titanium-reinforced) was higher in the ODM
surgeon group compared to the periodontist group (44.4% vs.
25.5%, p < 0.05) (Table 3).

Vertical Hard Tissue Augmentation

The occasionnal ("sometimes") use of autogenous graft
was reported more frequently by ODM surgeons than by
periodontists (37.8% vs. 15.6%, p = 0.001). The occasionnal



("sometimes") use of xenograft was reported more frequently
by ODM surgeons than by periodontists (54.4% vs. 26.7%, p
< 0.001). However, the proportion of participants reporting
frequent ("often” or "always") use of xenograft was higher in
the periodontist group compared to the ODM surgeon group
(43.4% vs. 14.4%, p < 0.001). The proportion of participants
who reported "often" using combined grafts was higher
in the ODM surgeon group compared to the periodontist
group (60.0% vs. 42.2%; p = 0.001). However, the proportion
of participants who reported "always" using combined grafts
was higher in the periodontist group compared to the ODM
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surgeon group (27.8% vs. 4.4%; p = 0.001). The proportion
of participants reporting frequent ("often" or "always")
use of resorbable membrane biomaterials was higher in
the periodontist group compared to ODM surgeon group
(56.6% vs. 28.9%, p < 0.05). The frequency of non-resorbable
membranes (d-PTFE, e-PTFE, titanium-reinforced) use did not
differ significantly between periodontists and ODM surgeons.
The frequent of participants who reported "often or always"
using non-resorbable titanium mesh membranes was higher
in the periodontist group compared to the ODM surgeon
group (31.1% vs. 11.1%, p < 0.05) (Table 4).
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Discussion

This study represents one of the few comparative analyses
of periodontists and ODM surgeons and revealed significant
differences in their preferences for hard tissue augmentation
materials in implant procedures. In sinus augmentation,
periodontists reported more frequent use of autogenous
and combined grafts as well as non-resorbable membranes,
whereas ODM surgeons tended to use these materials
occasionally. In hard tissue augmentation, periodontists
consistently favored xenografts, resorbable membranes,
and non-resorbable titanium mesh membranes, while
ODM surgeons showed greater reliance on non-resorbable

membranes and more variable use of autogenous materials.

In sinus augmentation procedures, our findings showed
that both periodontists and ODM surgeons commonly
utilized xenograft bone substitutes and resorbable collagen
membranes, with no significant difference in their frequency
of use. This aligns with the established clinical preference
for xenografts in sinus grafting due to their osteoconductive
properties and ability to maintain long-term volume stability,
as well as the routine application of resorbable membranes
to prevent soft tissue invasion and support graft protection
(14, 15). However, a notable distinction emerged in the use
of autogenous and combined grafts. Periodontists reported
significantly more frequent use of both, which may reflect
their stronger emphasis on biologically oriented regeneration.
Autogenous bone, known for its osteogenic, osteoinductive,
and osteoconductive capabilities, remains the gold standard
in bone augmentation procedures, offering viable cells and
growth factors for new bone formation (16). Despite its superior
biological potential, autogenous bone is subject to donor site
morbidity and higher resorption rates over time, particularly in
sinus grafts (17). These limitations have led many clinicians—
especially periodontists—to favor combining autogenous bone
with xenografts, leveraging the early bone-forming capacity
of the former with the volumetric stability of the latter (18).
Conversely, ODM surgeons, who often manage large-scale or
full-arch implant cases, may prioritize procedural efficiency and
reduced morbidity. The use of xenografts alone with resorbable
membranes eliminates the need for a second surgical site,
aligning well with their broader surgical workflow (19, 20).
Although non-resorbable membranes offer superior structural
stability—particularly in large sinus windows—periodontists
appeared more inclined to accept the additional surgical
step required for their removal, possibly due to their focus on
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maximizing regenerative outcomes in localized defects (19, 21).

In horizontal ridge augmentation, periodontists demonstrated
a significantly higher frequency of xenograft use compared
to ODM surgeons. This preference aligns with existing data
showing that xenografts—particularly of bovine origin—can
achieve predictable horizontal bone gains with high implant
survival rates, making them a reliable alternative to autografts
in many clinical situations (22-25). A systematic review
reported that xenogenous grafts can achieve substantial
horizontal bone gains (~4-5 mm on average) with high implant
success rates, validating xenografts as a feasible alternative
to autograft in many cases (26). Periodontists also reported
more frequent use of resorbable collagen membranes, a trend
supported by studies indicating that up to 80% of periodontal
specialists routinely apply collagen membranes in guided
bone regeneration (GBR) procedures (25). These membranes
are favored in periodontal practice for their ease of use, soft-
tissue compatibility, and elimination of the need for a second
surgical procedure for removal (19). ODM surgeons, on the
other hand, showed a higher tendency to use non-resorbable
polymer-based membranes, such as d-PTFE or titanium-
reinforced barriers. These membranes provide superior space
maintenance and structural rigidity, which are often required
in extensive horizontal defects. Their usage is consistent
with the training and surgical orientation of ODM surgeons,
who commonly treat complex cases and may follow staged
protocols that accommodate membrane retrieval procedures.
While non-resorbable membranes carry risks such as exposure
or infection, ODM surgeons are generally equipped to manage
these complications due to their operative background.
Ultimately, membrane selection in horizontal augmentation
appears to reflect each specialty's clinical priorities.
Periodontists tend to prioritize minimally invasive protocols
with emphasis on soft-tissue healing and ease of handling,
whereas ODM surgeons favor structural predictability and

mechanical stability in larger or more complex cases.

Vertical ridge augmentation remains one of the most
technically demanding procedures in implant dentistry, often
requiring the use of autogenous bone due to its superior
regenerative capacity. In our study, over half of the participants
in both specialties reported using autogenous grafts in
vertical augmentation, a finding that aligns with current
recommendations favoring at least 50% autogenous content
in such procedures to ensure sufficient osteogenic stimulation
(27). Nevertheless, periodontists demonstrated a higher



frequency of xenograft use compared to ODM surgeons. This
may reflect a preference for volume-stable grafts with slower
resorption profiles, particularly when aiming to preserve
ridge dimensions while minimizing the need for extensive
harvesting (28). The frequent use of combined grafts—
mixing autogenous and xenograft materials—by both groups
underscores a shared clinical strategy aimed at balancing
biological activity and volumetric stability. This approach is
also supported by systematic reviews reporting enhanced
outcomes in vertical augmentation when composite grafts are
used in conjunction with barrier membranes (29). Regarding
membrane selection, both resorbable and non-resorbable
options were used. While non-resorbable membranes such as
d-PTFE, e-PTFE, and titanium-reinforced barriers were more
frequently applied in vertical augmentation, we found no
significant difference between the two specialties in the use of
titanium mesh. Prior studies have shown that titanium mesh,
when used alongside collagen membranes and combined
grafts, can yield predictable vertical bone gains (29-31).
These results reinforce the trend observed in our data: both
specialties adopt a combined biomaterial approach in vertical
augmentation, tailoring graft and membrane selection to the
complexity and dimensional needs of the defect.

Thisstudy has several limitations that should be acknowledged.
First, as a survey-based investigation, it is subject to potential
sampling bias, which may affect the representativeness and
generalizability of the findings. The voluntary and anonymous
nature of participation, while protecting confidentiality, may
have allowed for variability in response accuracy. Recall bias
is another concern, as participants were asked to report their
clinical preferences retrospectively, which may not always
reflect actual behavior. Additionally, there is a possibility that
some participants accessed literature data to fine-tune their
responses to accommodate for clinical practice guidelines
(despite anonymous participation). The cross-sectional design
also limits temporal interpretation, as responses represent
a single time frame. Variations in biomaterial availability,
institutional protocols, and evolving clinical technologies
across different centers and regions may have influenced
participant responses. Furthermore, the significant differences
inthe number ofimplants placed annually among respondents
could have introduced confounding effects on material
preference patterns. Finally, the scarcity of comparable studies
in the literature posed challenges for direct comparison and
contextualization of the results.
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Conclusion

This study indicate that specialty significantly influences clinical
decision-making regarding graft and membrane selection.
Periodontists were more likely to utilize autogenous and
combined grafts, particularly in sinus and vertical augmentation,
and showed a preference for resorbable membranes aligned
with guided bone regeneration protocols. In contrast, ODM
surgeons demonstrated more variable use of graft types
and a higher tendency toward non-resorbable membranes,
particularly in complex cases requiring extensive reconstruction.
These differences reflect not only procedural preferences but
also distinct educational philosophies and clinical workflows
between the two specialties. Understanding such variations
is essential for promoting interdisciplinary collaboration,
optimizing treatment planning, and developing evidence-based
guidelines for material selection in implant dentistry.
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patients with diabetes mellitus

Yasl diyabetli hastalarda mikrovaskiiler komplikasyonlari tahmin
etmede idrar biyobelirteclerinin ve kendi kendine kan glikozu izlemenin
tanisal performansi
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Abstract

Aim: In elderly patients, detection of diabetes mellitus (DM)-associated complications is crucial to improve quality of
life and prevent serious pathologies. This study aimed to evaluate the diagnostic performance of urine microalbumin-
creatinine ratio (UMCR), urine protein-creatinine ratio (UPCR), and self-monitoring blood glucose (SMBG) in estimating
microvascular complications, neuropathy, retinopathy, and nephropathy in older adults with DM.

Material and Methods: In this diagnostic methodological study, DM patients (n=99) older than 64 years were followed
in the endocrinology clinic parameters; serum hemoglobin A1c (HbA1c), serum triglyceride-glucose index (TyG index),
the difference between self-measured peak glucose level and nadir level (SMBGdiff), and the ratio of the SMBGdiff to the
highest SMBG level (SMNGratio), uMCR and uPCR were evaluated by ROC analysis and their cut-off values and specificity
were determined to evaluate the diagnostic power for microvascular complications.

Results: Our findings showed that 70% of the patients were male, 48.5% had neuropathy, 25.3% had retinopathy and
25.3% had nephropathy. Although lipid metabolism and liver-related indicators were within the normal range, patients
were vitamin D deficient. ROC analysis revealed that uMCR and uPCR levels were independently associated with
nephropathy (p<0.001), with strong specificity and moderate sensitivity. SMBGdiff was associated with both retinopathy
and neuropathy (p=0.049 and p=0.040), and both specificity and sensitivity were poor.

Conclusion: In elderly patients with DM uMCR and uPCR are strong indicators of nephropathy. However, other diabetes-
associated biomarkers showed poor correlations emphasizing the age-related complexities in diabetic patients and an
urgent need for further research.

Keywords: Type 2 diabetes, retinopathy, neuropathy, nephropathy, urine microalbumin-creatinine ratio, protein-
creatinine ratio
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Amag: Yasl hastalarda yasam kalitesini artirmak ve ciddi patolojileri 6nlemek icin diabetes mellitus (DM) ile iligkili
komplikasyonlarin saptanmasi cok dnemlidir. Bu calismanin amaci, DM'li yasl eriskinlerde triner mikroalblmin-kreatinin
orani (UMCR), Uriner protein-kreatinin orani (UPCR) ve kendi kendine kan sekeri takibinin (SMBG) néropati, retinopati ve
nefropatiyi gibi mikrovaskiiler komplikasyonlari tahmin etmedeki tanisal performansini degerlendirmektir.

Gerec ve Yontemler: Bu tanisal metodolojik calismada, endokrinoloji kliniginde takip edilen 64 yas tisti DM hastalarinin
(n=99) serum hemoglobin Alc (HbA1c), serum trigliserid-glukoz indeksi (TyG indeksi), SMBG ile dl¢lilen en yliksek ve
en dislik kan sekeri dlizeyleri farki (SMBGfarki) ve SMBGfarki ile en yliksek SMBG diizeyinin orani (SMBGorani), uMCR ve
uPCR degerleri, mikrovaskiler komplikasyonlari tahmin etmedeki tanisal glgleri ROC analiziyle degerlendirildi. Tanisal
performansa sahip olanlarin kesim degerleri ve sensitivite ve spesifiteleri hesaplanmistir.

Bulgular: DM hastalarinin %70'inin erkek oldugunu, %48,5'inde néropati, %25,3'inde retinopati ve %25,3'Uinde nefropati
oldugunu gostermistir. Lipid metabolizmasi ve karacigerle ilgili gostergeler normal aralikta olmasina ragmen, hastalarda
D vitamini eksikligi gorilmustir. ROC analizi, uMCR ve uPCR diizeylerinin bagimsiz olarak nefropati ile iligkili oldugunu
(p<0.001), gliclu spesifisite ve orta diizeyde duyarlilik gésterdigini ortaya koymustur. SMBGfarki hem retinopati hem de
noropati acisindan istatistiksel olarak anlamli tanisal performansa sahip (p=0.049, p=0.040), ancak hem spesifite hem de
sensitivite dlizeyleri dusuktir.

Sonuglar: DM'lu yasl hastalarda uMCR ve uPCR nefropatinin glcli gostergeleridir. Bununla birlikte, diyabetle iliskili
diger biyobelirtecler zayif korelasyon gdstermistir; bu da diyabetik hastalarda yasa bagh sorunlari ve arastirmaya duyulan
ihtiyaci vurgulamaktadir.

Anahtar Kelimeler: Tip 2 diyabet, retinopati, néropati, nefropati, idrar mikroalbiimin-kreatinin orani, protein-kreatinin orani

Introduction

Type 2 diabetes mellitus (T2DM) is a growing global health
concern, affecting over 500 million people worldwide and
projected to rise further with an aging population [1]. The
burden is especially high in older adults; for example, in Turkey
nearly one-third of individuals over 65 have diabetes [2]. Chronic
hyperglycemia in T2DM leads to widespread microvascular
damage, givingrise to complications such as diabetic retinopathy
(DR), nephropathy, and neuropathy [3]. These microvascular
complications contribute substantially to morbidity, and their
prevalence is striking — roughly one-third of T2DM patients
develop DR, about one-quarter develop nephropathy, and
nearly half develop neuropathy over time [1]. Elderly patients
are particularly vulnerable to such complications due to longer
disease duration and coexisting comorbidities, making early
detection and prevention a clinical priority [4, 5].

One key approach to early detection of microvascular damage
is monitoring urinary protein excretion. The urine albumin-to-
creatinine ratio (ACR) is a simple and sensitive test for detecting
microalbuminuria and early diabetic kidney disease, and
guidelines recommend annual ACR screening in T2DM patients
[6].Recent studies have demonstrated that higher ACR correlates

with increased risk of diabetic retinopathy and peripheral
neuropathy [7, 8]. Similarly, the urine protein-to-creatinine
ratio (PCR), which measures total proteinuria, is widely used
to quantify renal involvement in diabetes; emerging evidence
suggests that higher PCR values are linked to greater severity
of diabetic retinopathy [9]. These findings underscore that
albuminuria and proteinuria may serve as accessible markers
reflecting systemic microvascular injury in diabetes.

Tight glycemic control remains fundamental in limiting
microvascular complications. Landmark evidence indicates
that each 1% reduction in hemoglobin A1c (HbA1c) can reduce
the risk of microvascular complications by approximately
37% [10, 11]. Self-monitoring of blood glucose (SMBG) is an
important tool for achieving and maintaining glycemic targets;
frequent SMBG enables patients to adjust therapy and has
been strongly associated with improved glycemic control [12].
Improved glycemic management in turn is known to slow the
progression of complications such as DR, nephropathy, and
neuropathy. However, in older adults, maintaining optimal
glycemic control can be challenging, underscoring the need
for reliable predictors and close monitoring of complications
in this high-risk group.
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Given the potential of these indicators, we hypothesize that
elevated urinary ACR and PCR, as well as patterns of SMBG
(reflecting glycemic control), are associated with the presence
of microvascular complications in elderly T2DM patients. The
aim of this study was to evaluate and compare the diagnostic
performance of ACR, PCR, and SMBG in predicting diabetic
retinopathy, nephropathy, and neuropathy in an elderly
patient population.

Material and Methods
Ethics

This retrospective study was carried out at the Endocrinology
and Metabolic Diseases Polyclinic in Karabik University between
October 2021 to August 2023, adhering to the ethical principles
outlined in the Declaration of Helsinki. Approval was obtained
from the Non-Interventional Clinical Research Ethics Committee
at Karabtik University (Date: 10.09.2024, Decision No: 1876). Given
the retrospective nature of the study, the Local Ethics Committee
waived the requirement for informed consent.

Study Population

A total of 121 patients aged 65 or older and diagnosed with type
2 diabetes mellitus were retrospectively reviewed for eligibility
during their outpatient clinic visits throughout the study period.
The diagnosis and treatment of DM were carried out following
American Diabetes Association (ADA) guidelines [13]. Exclusion
criteria included severe cognitive or psychiatric conditions,
absence of consistent clinical documentation, and end-stage
renal failure unrelated to diabetes. After applying the exclusion
criteria, 99 patients were included in the final analysis (Figure 1).

Patients 65 years and older age
and diagnosed with DM (n=121)

Excluded (n=22)

-Having severe mental or
cognitive impairments (n=6)
- Not having regular medical
records (n=12)

- Having renal disease due to
causes other than DM (n=4)

v

[ Included in the study (n=99) J

4

Diabetic retinopathy
n (%): 25 (25.3)

Diabetic nephropathy

n (%): 25 (25.3)

Diabetic neuropathy
n (%): 48 (48.5)

) )

]

Figure 1. Flow diagram of the study
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Data Collection

Demographic, clinical, anthropometric, and laboratory data
were retrospectively obtained from electronic medical records.
Body mass index (BMI) was calculated using recorded weight
and height measurements. Waist and hip circumferences, as
well as waist-to-hip ratio (WHR), were documented when
available. Metabolic risk classifications based on waist
circumference and WHR were defined according to the World
Health Organization criteria [14]. For men, waist circumference
greater than 94 cm waist circumference greater than 102 cm,
and a waist-to-hip ratio equal to or greater than 0.90 had a
substantial risk of metabolic complications. For women, a
waist circumference greater than 80 cm showed an increased
risk, while a waist circumference greater than 88 cm and waist-
to-hip ratio equal to or greater than 0.85 had a significantly
increased risk of metabolic complications.

Self-monitoring blood glucose (SMBG) values recorded by patients
over the previous three months were retrospectively reviewed.
The highest and lowest reported SMBG values were noted, and
the difference between them (SMBGdIiff), as well as the ratio of this
difference to the highest value (SMBGratio), were calculated.

Biochemical parameters were obtained from patient records
based on venous blood samples collected at the time of admission
and were obtained from electronic medical records. Fasting
glucose and triglyceride values were derived from serum samples,
while urinary parameters were based on spot urine tests. Fasting
samples were generally collected in the morning after at least 8
hours of fasting, as documented. The triglyceride glucose index
(TyG) was calculated as: TyG = Ln (Fasting triglycerides [mg/dL]
x Fasting blood glucose [mg/dL]/2). The urinary microalbumin-
to-creatinine ratio (UMCR) and protein-to-creatinine ratio (UPCR)
were calculated from recorded morning spot urine samples.
Microalbuminuria was defined as having at least 2 out of 3
elevated uMCR values over a 3-6-month period, and the average
of abnormal values was used for analysis. The averages of the
abnormalvalues were calculated as: uMCR = Urinary microalbumin
/ Creatinine; uPCR = Urinary protein / Creatinine.

The presence of microvascular complications—diabetic
neuropathy, retinopathy, and nephropathy—was determined
based on clinical diagnoses documented in patient records.
Each condition was defined according to established
diagnostic guidelines [6].

Statistical analysis

Statistical analyses were performed using SPSS version 23 (IBM
Corp.in Armonk, NY)and Medcalc version 16 (MedCalc Software
Ltd, Ostend, Belgium). Numerical variables were assessed
for normality using the Kolmogorov-Smirnov test. Those
with normal distribution are presented as mean * standard
deviation, and those with non-normal distribution as median
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[interquartile range (IQR): 25th-75th percentile]. Student’s
t-test was used for normally distributed data, while the Mann-
Whitney U test was used for non-normally distributed data.
Categorical data are expressed as numbers and percentages,
with group comparisons conducted via Chi-square or Fisher’s
exact test. ROC curve analysis was used to assess diagnostic
performance, with threshold values determined via the
Youden index method. AUC curves were compared using
a nonparametric approach, employing the generalized
U-statistics method to estimate the covariance matrix, as
previously described by DelLong et al. [15]. Significance was
accepted at P < 0.05 (*) for all statistical analyses.

Results

Patients had a mean age of 71.2 + 4.9 years, with the vast
majority being male. The majority of the patients were males
(n=70, 70.7%) and were overweight (32.29+6.87). All patients
were in the WC high-risk group, whereas only 33.3% presented
a high risk for WHR. The treatment regimens were diverse;
56.6% were using a combination of an oral antidiabetic drug
(OAD)andinsulin, 23.3% only OAD, 13.1% only insulin, 4% were
under combined treatment of GLP-1 agonist, OAD and insulin,
2% were using GLP-1 agonist and OAD, 1% were using GLP-
1 agonist and insulin. The median peak self-monitored blood
glucose (SMBG) level was 280 mg/dL (IQR: 200.0-398.0), while
the median nadir glucose level was 110 mg/dL (IQR: 82.0-
150.0). Hypertension was present in 73.7% of patients, and
55.6% had hyperlipidemia. The demographic characteristics
of the patients are presented in detail in Table 1.

The laboratory characteristics of the patients are presented in
Table 2. The median fasting and postprandial plasma glucose
levels, as well as HbA1c values, were above reference ranges,
indicating suboptimal glycemic control among the patients.
The LDL cholesterol and triglyceride levels were also elevated
in many cases. The mean TyG index was 5.1 (IQR: 4.82-5.22).
Urinary markers showed a median MCR of 5.2 mg/g (IQR:
1.8-13.6) and PCR of 15.0 mg/g (IQR: 8.4-44.6). Additionally,
vitamin D levels were low.

The diagnostic performance of the parameters is presented
in Table 3 and Table 4. Among all parameters, only SMBGdiff
was statistically significant in relation to neuropathy
prediction; nevertheless, its diagnostic value was poor (AUC
= 0.617, p = 0.040). SMBG difference and SMBG ratio were
both statistically significant predictors of retinopathy (AUC
= 0.625, p = 0.049; AUC = 0.656, p = 0.019), yet there was no
meaningful difference in their diagnostic performance. In
the prediction of retinopathy, both uMCR and uPCR ratios
demonstrated statistical significance (AUC = 0.881, p < 0.001;
AUC =0.872, p < 0.001); nonetheless, their diagnostic accuracy
was comparable (Table 3 and Figure 2). As presented in Table
4, an SMBG difference of >110.0 mg/dL was associated with

a sensitivity of 79.2% and specificity of 51.0% for detecting
diabetic neuropathy. For diabetic retinopathy, the optimal
cut-off for SMBG difference was >123.0 mg/dL, yielding
84.0% sensitivity and 48.7% specificity. An SMBG ratio >0.61
showed lower diagnostic performance for retinopathy, with
60.0% sensitivity and 68.9% specificity. Regarding diabetic
nephropathy, an uMCR cut-off of >10.3 mg/g demonstrated
76.0% sensitivity and 91.9% specificity. For uPCR, the cut-
off value of >26.0 mg/g showed a sensitivity of 64.0% and
specificity of 82.4% (Table 4).
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a)

©)

Figure 2. ROC curves of HbA1c, TyG index, uMCR, uPCR, SMBG
difference and SMBG ratio in estimating (a) neuropathy, (b)
retinopathy, and (c) nephropathy

Discussion

Our findings revealed a prevalence of 25% for retinopathy,
25% for nephropathy, and 48% for neuropathy among elderly
diabetic patients—figures that closely mirror those reported
in large-scale epidemiological studies. According to NHANES
data, diabetic retinopathy affects 29-30% of individuals
aged 65 and older [16], neuropathy is seen in 40-50% [17],
and nephropathy prevalence ranges between 10-60% [16].
These high complication rates underscore the importance of
identifying reliable predictive parameters for the early detection
of microvascular complications in elderly patients with T2DM.

HbA1cis the established gold standard for evaluating long-term
glycemic control and is commonly used in both diagnosis and
complication risk assessment. While studies have demonstrated
its predictive value for retinopathy and nephropathy in younger
T1DM populations [18], and renal protection in older T2DM
with lower HbA1c levels [19], our findings align with a Turkish
cohort [20], showing no significant correlation between HbA1c
and any microvascular complication.

The TyG index has emerged as a reliable surrogate marker for
insulin resistance, a key pathophysiological component in
the development of T2DM and its associated complications.

Increasing evidence suggests that a higher TyG index
is significantly associated with a greater risk of diabetic
neuropathy [21], nephropathy [22, 23], and retinopathy [23],
positioning it as a potential early indicator of microvascular
dysfunction. Despite its growing recognition in the literature,
our study did not find a statistically significant association
between the TyG index and the presence of microvascular
complications in elderly patients with T2DM. One possible
explanation for this discrepancy is the older age profile of our
cohort compared to previous studies, which often involved
younger or mixed-age populations. Aging is associated
with
responses, and a higher likelihood of preexisting overlapping

increased comorbidity burden, altered metabolic

complications, all of which may confound the independent
predictive value of the TyG index.

Studies have shown age-related differences in microvascular
complications in T2DM patients [24]. Urinary biomarkers,
UMCR, and uPCR are non-invasive markers that reflect renal
function and early kidney damage. Our results confirm that
UMCR is a highly sensitive indicator for diabetic nephropathy
in elderly patients, detecting renal microvascular damage
often before overt clinical symptoms. This is in agreement
with current guidelines, which prefer uMCR for early diabetic
kidney disease screening due to its superior sensitivity at
low levels of proteinuria [25]. Also, Our findings align with
the current literature, studies from Italy [25] and Brazil [26]
comprised of T2DM patients with kidney disease showed
elevated albuminuria in those older than 75 years. In fact, the
cumulative incidence of ESRD climbs steeply as one moves
from mild to heavy albuminuria [27]. The uPCR, which captures
total protein excretion, similarly tracked nephropathy severity
in our study. Elevated uPCR levels were associated with
nephropathy, which is consistent with literature noting that
UPCR rises in parallel with declining glomerular filtration and
can serve as a convenient marker of kidney damage [25].

Self-monitoring of blood glucose metrics, reflecting glycemic
control, also showed expected trends: our patients with
DR had higher blood glucose profiles, mirroring the well-
established relationship between chronic hyperglycemia and
retinopathy [28]. Our findings concur with a longitudinal study
in older adults where regular SMBG use was linked to ~50%
reduced incidence of DR [29], suggesting that intensive self-
monitoring (and presumably better glucose management)
can translate into lower retinopathy risk. Also, Tight glycemic
control remains the only proven strategy to prevent or delay
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diabetic neuropathy [30]. Recent studies have expanded this
understanding by implicating glycemic variability as well—
high glucose oscillations correlate with painful neuropathy
and reduced nerve function [31]. Our data did hint at this,
as individuals with stable SMBG trends tended to report
less neuropathic pain, aligning with emerging literature on
variability’s role. However, the diagnostic performance of the
SMBGratio, as indicated by its moderate to low area under the
ROC curve, implies that while it provides valuable information,
its ability to serve as an independent predictor is limited. The
poor reliability and discriminatory power in the clinical setting
were in line with the current literature [32].

Limitations

The study has several limitations. The cross-sectional design
of the study limits our ability to determine causality or
temporal relationships between diagnostic factors and the
development of complications. Our sample size was small,
which may limit the statistical power to detect associations
between complications and biomarkers, especially for those
with modest effects. The presence of multiple coexisting
complications and comorbidities in the elderly may have
confounded the observed relationships, masking potential
associations between traditional biomarkers (e.g., HbA1c,
TyG index) and microvascular damage. The reliance on single
measurements for some biomarkers may not fully capture
the dynamic nature of glycemic control and its impact on the
development of complications. Future longitudinal studies
with larger cohorts are needed to further elucidate these
relationships and refine screening strategies, ultimately
improving clinical outcomes in this vulnerable population.

Conclusion

Our results suggest that in elderly patients with type 2
diabetes, urinary biomarkers such as uMCR and uPCR provide
strong diagnostic accuracy for nephropathy compared to
traditional glycemic markers and insulin resistance indices.
While SMBGratio shows promise in detecting retinopathy, its
stand-alone predictive performance is limited. These findings
highlight the need for a tailored, multi-marker approach
to assessing microvascular complications in the elderly,
taking into account the unique pathophysiological changes
associated with aging.
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I Letter to the Editor

The Potential Role of GPT-40 in Interpreting Chest Computed
Tomography for Thoracic Emergencies

Torasik Acillerde Toraks Bilgisayarl Tomografi Yorumlamada GPT-40'nun
Potansiyel Rolli

Muhammed Said Besler*

Department of Radiology, Kahramanmaras Necip Fazil City Hospital, Kahramanmaras, Turkiye

Abstract

This study evaluated GPT-40's performance in interpreting chest CT images for thoracic emergencies. In July 2024, open-
access medical images were analyzed by GPT-40 via chatgpt.com with a query to identify and describe abnormalities,
specifying the type and plane ofimaging. GPT-40 consistently identified the imaging type and plane correctly. For instance,
it accurately detected a right-sided pneumothorax with mediastinal shift, and a significant right pleural effusion with a
smaller left effusion, although it misidentified minimal bilateral pneumothorax. It correctly identified pericardial effusion
in the coronal plane in a cardiac tamponade case but failed to identify a saddle pulmonary embolism. While GPT-40 shows
potential for diagnosing chest CT images in thoracic emergencies, it may still miss major abnormalities. Future large-scale
studies should evaluate both common and rare pathologies using large language models.

Keywords: artificial intelligence; thorax; multidetector computed tomography

Oz

Bu calismada, torasik aciller icin toraks BT goriintilerini yorumlamada GPT-4o'nun performansi degerlendirildi. Temmuz
2024'te, acik erisimli tibbi goriintdler, chatgpt.com lizerinden GPT-40'ya analiz ettirildi ve goriint tiirl ve diizlemini belirterek
anormallikleri tanimlamasi istendi. GPT-40, gériintii tiiriinii ve diizlemini tutarli bir sekilde dogru belirledi. Ornegin, sag tarafta
pnémotoraks ve mediastinal kaymayi dogru bir sekilde tespit etti ve sagda belirgin, solda daha az belirgin plevral eflizyonu
dogru bir sekilde tanimladi, ancak minimal bilateral pnédmotoraksi yanlis tespit etti. Kardiyak tamponad vakasinda, koronal
dizlemde perikardiyal eflizyonu dogru belirledi, ancak aksiyal diizlemde plevral effiizyon olarak yorumladi. Akut pulmoner
emboli vakasinda, sag ventrikiil ve pulmoner arterleri iceren aksiyal kesitlerde saddle pulmoner emboliyi tespit edemedi.
GPT-40, g6gus BT goruntulerinde dnemli tanilar koyma potansiyeline sahip olsa da, hala biylik anormallikleri kacirabilir.
Gelecekteki buytik 6lcekli calismalar, yaygin ve nadir patolojileri blyuk dil modelleri kullanarak degerlendirmelidir.

Anahtar kelimeler: yapay zeka; toraks; cok kesitli bilgisayarli tomografi
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Dear Editor,

There is an increasing body of research exploring the
application of large language models in medical imaging
across various modalities [1, 2]. In this context, | would like to
share the performance of generative pre-trained transformer
(GPT)-4o, the latest version of ChatGPT, in interpreting chest
computed tomography (CT) images for common thoracic
emergencies.

For common thoracic emergencies, open-access medical
images were captured. In July 2024, GPT-40 was prompted
via chatgpt.com with the query: "Please evaluate the medical
imaging of a patient presenting to the emergency department
and describe any abnormalities. Specify the type and plane of
the imaging as well." JPEG images were then uploaded. GPT-40
consistently identified the imaging type and plane correctly.
The following are some examples:

«  Axial CT with pneumothorax: GPT-4o correctly identified
a right-sided pneumothorax and mediastinal shift to the
left in the parenchymal window (https://radiopaedia.org/
articles/pneumothorax).

« Axial CT with pleural effusion: GPT-40 accurately
described a significant right pleural effusion and a smaller
left pleural effusion. Notably, it also detailed the quantity
of the effusion. However, it incorrectly identified bilateral
minimal pneumothorax, possibly due to the use of the
(https://radiopaedia.org/articles/

mediastinal window

haemothorax).

- Cardiac Tamponade: In a case of cardiac tamponade,
GPT-40 interpreted the pericardial effusion as a pleural
effusion in the axial plane and mediastinal window;
however, correctly identified it in the coronal plane
(https://radiopaedia.org/articles/cardiac-tamponade).

« Acute Pulmonary Embolism: For an acute pulmonary
embolism case, axial slices involving the right ventricle
and pulmonary arteries were uploaded. GPT-4o0 failed
to identify a saddle pulmonary embolism (https://
radiopaedia.org/articles/saddle-pulmonary-embolism).

GPT-40 has demonstrated the potential to make significant
diagnoses in chest CT imaging for thoracic emergencies.
However, it may still miss major abnormalities. Future large-
scale studies could evaluate common and rare pathologies in
chest CT using large language models.
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Risk factors for invasive mechanical ventilation after thoracentesis

Torasentez sonrasi invaziv mekanik ventilasyon icin risk faktorleri

Korhan Kollu*

Department of Internal Medicine, Division of Intensive Care, University of Health Sciences, Konya City

Hospital, Konya, Turkey

| read with interest the article by Doganci et al. [1]. The article
titled “Assessment of risk factors for the need of invasive
mechanical ventilation in patients undergoing thoracentesis
in tertiary care intensive care units" was published in the
2/2024 issue of the Turkish Journal of Clinics and Laboratory.
Congratulations to the authors for this article.

Pleural effusions are common in intensive care units, with
reported rates reaching 50-60% in various studies. Pleural fluid
accumulation has been described as a "hidden" morbidity
factor that can hinder weaning from mechanical ventilation
[2]. A large database analysis found that pleural effusion in ICU
patients is associated with increased mortality and prolonged
ICU stay, independent of disease severity. The same study also
reported a significantly higher need for mechanical ventilation in
patients with pleural effusion (e.g., 63.1% vs. 55.7%) [3]. Therefore,
predicting which patients will require invasive mechanical
ventilation (IMV) despite thoracentesis is clinically crucial.

Doganci et al. identified several factors associated with an
increased need for IMV in these patients. In multivariate logistic
regression, the use of vasopressor medication and prolonged ICU
duration emerged as independent predictors of IMV requirement
[1]. Patients requiring vasopressors or extended ICU care were

more prone to deterioration, possibly due to hemodynamic
shifts or re-expansion pulmonary edema after drainage. This
aligns with findings that ICU patients with pleural effusions
requiring vasopressors have worse outcomes, including higher
mortality [4, 5]. Reducing ICU length of stay may mitigate IMV
risk by preventing hospital-acquired infections. These insights
highlight the need for close monitoring and early intervention
after thoracentesis, particularly in hemodynamically unstable or
long-term ICU patients.

The authors' study found that while the overall prevalence
of comorbidities was similar between between patients
requiring and not requiring IMV. However, the frequencies
of specific comorbid conditions varied. Interestingly, certain
comorbid conditions (like pulmonary thromboembolism and
hypertension) were more common in patients who did not
require IMV. These confounding factors could impact potential
orindependent risk factors for IMV requirement. Incorporating
a standardized comorbidity assessment such as the Charlson
Comorbidity Index (CCl) could enhance understanding of the
patients’chronic health burdens and theirimpact on IMV risk. It
has proven utility in critical care settings - for example, higher
Charlson comorbidity scores have been shown to predict
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worse outcomes (including hospital mortality) in critically ill
and mechanically ventilated patient populations [6].

In conclusion, a more detailed understanding of the risk
profile in ICU patients undergoing thoracentesis will support
clinicians in optimizing patient management. The observed
increase in IMV and mortality risk in patients with pleural
fluid drainage may stem from more severe underlying
disease. Therefore, comprehensive risk assessment strategies
incorporating comorbidities and overall disease severity are
necessary for more accurate risk evaluation.
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Etik kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. insanlar tizerinde yapilan tim calismalarda, "Yéntem ve Ge-
recler" bélimiinde ¢alismanin ilgili komite tarafindan onaylandigi veya calismanin Helsinki ilkeler Deklerasyonuna (www.wma.net/e/policy/b3.htm)
uyularak gergeklestirildigine dair bir cimle yer almaldir. Calismaya dahil edilen tiim insanlarin bilgilendirilmis onam formunu imzaladigi metin icinde
belirtilmelidir. Turkish Journal of Clinics and Laboratory gonderilen yazilarin Helsinki Deklarasyonuna uygun olarak yapildigini, kurumsal etik ve yasal
izinlerin alindigini varsayacak ve bu konuda sorumluluk kabul etmeyecektir.

Calismada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin Gereg ve Yontemler bolimiinde Guide for the Care and Use of Laboratory Animals (www.
nap.edu/catalog/5140.html) prensipleri dogrultusunda calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldikla-
rini belirtmek zorundadir.

Tesekkiir yazisi: Varsa kaynaklardan sonra yazilmalidir.

Maddi destek ve cikar iliskisi: Makale sonunda varsa ¢alismayr maddi olarak destekleyen kisi ve kuruluslar ve varsa bu kuruluslarin yazarlarla olan ¢ikar
iliskileri belirtilmelidir. (Olmamasi durumu da “Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve yazarlarin herhangi bir cikar dayali iligkisi
yoktur” seklinde yazilmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gére yazilmalidir. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise
ilk 3 isim yazilip ve ark. (“et al”) eklenmelidir. Kaynak yazimi i¢in kullanilan format Index Medicus'ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak
listesinde yalnizca yayinlanmis ya da yayinlanmasi kabul edilmis veya DOl numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalari “Cumulated Index
Medicus”ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10, editdre mektupta 5 ile sinirlandi-
rilmasina 6zen gdsterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen énce kdseli parantez kullanilarak belirtilmelidir. Ornegin
[4,5]. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine nem verilmelidir.

Sekil ve tablo bagliklari: Bashklar kaynaklardan sonra yazilmahdir.
4, Sekiller: Her biri ayri bir goriintli dosyasi (jpg) olarak gonderilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk dlizeltme nishasi” sorumlu yazara e-mail yoluyla gonderilecektir. Bu metinde sadece yazim hatalari
dizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 glin iginde bir dosya halinde e-mail ile yayin idare merkezine bildirecektir.
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Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde bolim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.

Doktora/Lisans Tezinden alinti;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine, Department of Psychiatrics, Ankara; 1992.
Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlari, ulagim tarihi detayli olarak verilmelidir.

DOI numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany: Result of National Survey.
Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri icin “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample References” sayfasini ziyaret ediniz.

Bilimsel sorumluluk beyani: Kabul edilen bir makalenin yayinlanmasindan énce her yazar, arastirmaya, iceriginin sorumlulugunu paylasmaya yetecek
boyutta katildigini beyan etmelidir. Bu katilim su konularda olabilir:

a. Deneylerin konsept ve dizaynlarinin olusturulmasi, veya verilerin toplanmasi, analizi ya da ifade edilmesi;
b. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gézden gecirilmesi
c. Makalenin basilmaya hazir son halinin onaylanmasi.

Yazinin bir baska yere yayin icin génderilmediginin beyani: "Bu calismanin icindeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde
yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendiriimede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zetler hari,
sempozyumlar, bilgi aktarimlar, kitaplar, davet Gzerine yazilan makaleler, elektronik formatta gdnderimler ve her tiirden 6n bildirileri icerir."

Sponsorluk beyani: Yazarlar asagida belirtilen alanlarda, varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1. Calismanin dizayni

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

1. Editdre sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmahdir)

2. Baslik sayfasi ( Makale bashgi/kisa baslik Tiirkce ve ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazarlarin e-mail adresleri, sorumlu
yazarin telefon numarasi)

3. Makalenin metin sayfasi (Makale bashgi/kisa baslik Tiirkce ve ingilizce, Ozet/anahtar kelimeler, Summary/keywords, makale metni, kaynaklar, tablo
ve sekil basliklari, tablolar, sekiller)

4.Tablo ve grafikler metin icinde olmalidir.
5. Sekiller (En az 300 dpi ¢Ozlinirlukte) ayr bir veya daha fazla dosya halinde gonderilmelidir.
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Tip dergilerine gonderilecek makalelerin standart gereksinmeleri ile ilgili tiim bilgileri www.icmje.org internet adresinde bulabilirsiniz

Amacg ve kapsam: "Turkish Journal of Clinics and Laboratory", hakemli, agik erisimli ve periyodik olarak ¢ikan, DNT Ortadogu Yayincilik A.S. ye ait bir
dergidir. Hedefimiz uluslararasi bir tabanda hastaliklarin teshis ve tedavisinde yenilikler iceren yiiksek kalitede bilimsel makaleler yayinlamaktir. Yilda
dort kez ¢ikan bir bilimsel bir tip dergisidir. Hakemli bir dergi olarak gelen yazilar konsultanlar tarafindan, dncelikle, biyomedikal makalelere ait Ulus-
lararasi Tip Dergileri Editorleri Komitesi (www.icmje.org adresinden ulasilabilir) tarafindan tanimlanan standart gereksinimler ile ilgili ortak kurallara
uygunlugu agisindan degerlendirilir. Tibbin her dali ile ilgili retrospektif/prospektif klinik ve laboratuar ¢alismalar, ilging olgu sunumlari, davet tzerine
yazilan derlemeler, editore mektuplar, orijinal goériintiler, kisa raporlar ve cerrahi teknik yazilarilar yayimlayan bilimsel, uluslar arasi hakemli bir dergi-
dir. Bagka bir dergide yayimlanmis veya degerlendirilmek lizere génderilmis yazilar veya dergi kurallarina gére hazirlanmamis yazilar degerlendirme
icin kabul edilmez.

On-line makale génderimi: Tim yazismalar ve yazi gdnderimleri dergipark tzerinden http://dergipark.gov.tr/tjcl yapilmaldir. Yazi gonderimi icin de-
tayli bilgi bu internet adresinden edinilebilir. Gonderilen her yazi icin 6zel bir numara verilecek ve yazinin alindigi e-posta yolu ile teyid edilecektir.
Makalelerin “full-text” pdf formuna http://dergipark.gov.tr/tjcl linkinden ulasilabilir.

Acik erisim politikasi: Turkish Journal of Clinics and Laboratory acik erisimi olan bir dergidir. Kullanici lar yazilarin tam metnine ulasabilir, kaynak
gosterilerek tim makaleler bilimsel calismalarda kullanilabilir.

Asagidaki rehber dergiye gonderilen makalelerde aranan standartlari gostermektedir. Bu uluslararasi format, makale degerlendirme ve basim asama-
larinin hizla yapilmasini saglayacaktir.

Yazarlara Bilgi: Yazilarin tim bilimsel sorumlulugunu yazar(lar)a aittir. Editor, yardimci editor ve yayinci dergide yayinlanan yazilar icin herhangi bir
sorumluluk kabul etmez.

Dergi adinin kisaltmasi: Turk J Clin Lab

Yazisma adresi: Yazilar e-mail yoluyla sorumlu yazar tarafindan, Dergipark ta yer alan Turkish Journal of Clinics and Laboratory linkine girip kayit olduk-
tan sonra gonderilmelidir.

Makale dili: Makale dili Tiirkce ve ingilizcedir. ingilizce makaleler génderilmeden &nce profesyonel bir dil uzmani tarafindan kontrol edilmelidir. Yazi-
daki yazim ve gramer hatalar icerik degismeyecek sekilde ingilizce dil danismani tarafindan diizeltilebilir. Tiirkce yazilan yazilarda diizgiin bir Tiirkce
kullanimi 6nemlidir. Bu amacgla, Turk Dil Kurumu Sézliik ve Yazim Kilavuzu yazim dilinde esas alinmalidir.

Makalenin bagka bir yerde yayimlanmamistir ibaresi: Her yazar makalenin bir boliminin veya tamaminin baska bir yerde yayimlanmadigini ve
ayni anda bir diger dergide degerlendirilme siirecinde olmadigini, editdre sunum sayfasinda belirtmelidirler. 400 kelimeden az 6zetler kapsam disidir.
Kongrelerde sunulan sozlii veya poster bildirilerin, baslik sayfasinda kongre adi, yer ve tarih verilerek belirtiimesi gereklidir. Dergide yayimlanan yazi-
larin her tlirld sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

Degerlendirme: Dergiye gonderilen yazilar format ve plagiarism acisindan degerlendirilir. Formata uygun olmayan yazilar degerlendirilmeden so-
rumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin olmamasi igin yazim kurallari gdézden gecirilmelidir. Basim icin génderilen tim yazilar iki veya
daha fazla yerli/yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi g6z 6niine alinarak yapilir. Yayima
kabul edilen yazilar editorler kurulu tarafindan icerik degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilme-
si veya basima kabul edilmesi sonrasi isim sirasi degistirilemez, yazar ismi eklenip cikartilamaz.

Basima kabul edilmesi: Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas alinarak basim sirasina alinir. Her yazi igin bir
doi numarasi alinir.

Yayin haklari devri: http:/www.dergipark.ulakbim.gov.tr/tjclinlab adresi tizerinden online olarak génderilmelidir. 1976 Copyright Act'e gére, yayim-
lanmak tzere kabul edilen yazilarin her tirli yayin hakki yayinciya aittir.

Makale genel yazim kurallari: Yazilar Microsoft Word programi (7.0 ve Ust versiyon) ile cift satir aralikli ve 12 punto olarak, her sayfanin iki yaninda ve
alt ve Gst kisminda 2,5 cm bosluk birakilarak yazilmalidir. Yazi stili Times New roman olmalidir. “System International” (SI) unitler kullanilmalidir. Sekil
tablo ve grafikler metin igcinde refere edilmelidir. Kisaltmalar, kelimenin ilk gectigi yerde parantez icinde verilmelidir. Tirkce makalelerde %50 bitisik
yazilmali, ayni sekilde ingilizcelerde de 50% bitisik olmalidir. Tiirkcede ondalik sayilarda virgiil kullanilmali (55,78) ingilizce yazilarda nokta (55.78)
kullaniimalidir. Derleme 4000, orijinal calisma 2500, olgu sunumu 1200, editére mektup 500 kelimeyi gecmemelidir. Ozet sayfasindan sonraki sayfalar
numaralandirilmalidir.

Yazinin boliimleri

1. Sunum sayfasi: Yazinin Turkish Journal of Clinics and Laboratory ‘de yayinlanmak tizere degerlendirilmesi isteginin belirtildigi, makalenin sorumlu
yazari tarafindan dergi editoriine hitaben génderdigi yazidir. Bu kissmda makalenin bir boliminiin veya tamaminin baska bir yerde yayimlanmadigini
ve ayni anda bir diger dergide degerlendirilme sirecinde olmadigini, maddi destek ve cikar iliskisi durumu belirtmelidir.

2. Baghk sayfasi: Sayfa basinda gonderilen makalenin kategorisi belirtilmedir (Klinik analiz, orijinal calisma, deneysel calisma, olgu sunumu vs).

Bashik: Kisa ve net bir baglik olmalidir. Kisaltma icermemelidir. Tiirkge ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklen-
melidir. Tim yazarlarin ad ve soyadlari yazildiktan sonra lst simge ile 1’ den itibaren numaralandirilip, unvanlari, calistiklari kurum, klinik ve sehir yazar
isimleri altina eklenmelidir.

Bu sayfada “sorumlu yazar” belirtilmeli isim, acik adres, telefon ve e-posta bilgileri eklenmelidir.

Kongrelerde sunulan sézll veya poster bildirilerin, baslik sayfasinda kongre adl, yer ve tarih verilerek belirtilmesi gereklidir.

3. Makale dosyasi: (Yazar ve kurum isimleri bulunmamalidir)

Baslik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklenmelidir.
Ozet: Tiirkce ve ingilizce yazilmalidir. Orijinal calismalarda 6zetler, Amac (Aim), Gerec ve Yontemler (Material and Methods), Bulgular (Results) ve So-
nuglar (Conclusion) béliimlerine ayrilmali ve 250 s6zctigli gegmemelidir. Olgu sunumlari ve benzerlerinde 6zetler, kisa ve tek paragraflik olmalidir (150
kelime), Derlemelerde 300 kelimeyi gecmemelidir.

Anahtar kelimeler: Tiirkce ve ingilizce 6zetlerin sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler birbirlerinden noktali virgiil
ile ayrilmalidir. ingilizce anahtar kelimeler “Medical Subject Headings (MESH)” e uygun olarak verilmelidir. (www.nIm.nih.gov/mesh/MBrowser.html).
Turkge anahtar kelimeler “Turkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda birebir Tlrkce
tercimesi verilmelidir.

Metin boliimleri: Orijinal makaleler; Giris, Gereg ve Yontemler, Bulgular, Tartisma olarak diizenlenmelidir. Olgu sunumlari; Giris, Olgu sunumu, Tartisma
olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilmeli metin icine yerlestirilmemelidir.

Kullanilan kisaltmalar altindaki agiklamada belirtiimelidir. Daha 6nce basiimis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agik-
lama olarak sekil, resim, tablo ve grafik aciklamasinda belirtiimelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en az 300dpi olmalidir.



