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YAZARLARA YONERGELER

GENEL BiLGILER

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

ve daha 6nce basilmamig olmasi kosullariyla kabul edilir.

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

BiLIMSEL SORUMLULUK

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

ETiKSEL SORUMLULUK

insan calismalari ile ilgili tiim makalelerde ‘yazili onamim’ alindigini,

galismanin Helsinki Deklarasyonu’na

(World Medical Association Declaration of Helsinki

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

gore yapildigi ve lokal etik komite tarafindan onayin alindigini bildiren

cimleler mutlaka yer almalidir.

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

gonderilmelidir.

Hayvanlar Uzerinde yapilan deneyleri bildirirken yazarlar; labaratuvar
hayvanlarinin bakim ve kullanimi konusunda kurumsal veya ulusal

yonergelerin takip edilip edilmedigini mutlaka bildirmelidirler.

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

iSTATISTiIKSEL DEGERLENDIRME

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

Derginin resmi dilleri Tiirkge ve ingilizce’dir. Tiirkge metinlerde Tiirk Dil
Kurumu’nca (www.tdk.gov.tr)www.tdk.gov.tr yayinlanan Tirkge sézlik
temel alinmaldir. Gonderilmis makalelerdeki tim yazim ve gramer
hatalari sunulan verileri degistirmeksizin editoér tarafindan duzeltilir.

Yazim ve gramer kurallarina metin yazimi yazarlarin sorumlulugundadir.

TELIiF HAKKI BiLDIRIMI

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

6denmez.

YAZI TiPLERI

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

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

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

YAZI GONDERIMI

Tum vyazilar elektronik ortamda idhdergi@yahoo.com adresine
gonderilmelidir.

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

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

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

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

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

kullanin.
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http://www.wma.net/en/30/publications/10policies/b3/index.html
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Bulgular: Sonuglar mantikli bir sirayla metin, tablo ve goruntiler
kullanilarak sunulmaldir. Cok 6nemli gozlemlerin altini gizin veya
Ozetleyin. Tablo ve metinleri tekrarlamayin.

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

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

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

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

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

Dergi makaleleri igin 6rnek

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

Komite veya yazar gruplari igin 6rnek

The Standard Task Force, American Society of Colon and Rectal

Surgeons: Practice parameters for the treatment of haemorrhoids. Dis

Colon Rectum 1993; 36: 1118-20.

Kitaptan konu igin 6rnek

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

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

Oxford: Blackwell Scientific Publications Ltd, 1981.
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Bas Editor
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MAKALE GONDERIM KURALLARIMIZ

o Telif Hakki Devir Formu tiim yazarlar tarafindan imzalaniimahdir.

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

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

¢ Dergimizde yayinlanacak makaleler igin etik kurul onayinin alinmasi ve
galismanin materyal-yéntem boliminde ¢alismanin etik kurul onayini
aldigina dair bir agiklamanin bulunmasi zorunludur.
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EGE KLINIKLERi TIP DERGisi

TELIF HAKLARI DEViR FORMU

Yaziin Bashgr |
sorumlu Yazarlar:

Yazarianin sorumiuluklars:

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

o vaziarnbilimsel ve etik sorumiuiufu yazarlara aittir.

Yazar Adi Soyadi imza Tarih

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

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

* Kapak sayfasi ekteki 6rnekte oldugu gibi tasarlanilmalidir.

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

Klinik izole Sendremda Multipl Sklsreza Danisi i GRruntd
Belirleyici Boli
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Analyzing Quality of YouTube Videos about
Coronary Angiography

Koroner Anjiyogrdfi ile ilgili YouTube

Videolarinin Kalitesinin Analizi

Abstract

Introduction: To explore the quality and reliability of YouTube videos about coronary
angiography (CA) in the Turkish language.

Methods: The present study was conducted between March 7 and March 15, 2023. The
terms 'coronary angiography', 'CAD and angiography', 'cardiac angiography', and
'angiography' were searched on YouTube and ranked by relevance. Characteristics of
videos, and Patient Education Materials Assessment Tool (PEMAT), Global Quality Score
(GQS), and Modified DISCERN Score of each video were recorded. The videos were
divided into two groups according to the upload source: professional and
nonprofessional.

Results: In total 92 (68.1%) were uploaded by professional sources and 43 (31.9%) were
uploaded by nonprofessional sources. The mean number of views was higher in the
professional videos group (p= 0.005). The mean number of likes and dislikes were
significantly higher for the professional videos group (p= 0.002, and p= 0.009). In total,
85 (92.4%) videos in the professional video group and 27 (62.8%) videos in the
nonprofessional group had PEMAT score above 70% (p= 0.001). Mean GQS was 3.6 in
the professional video group and 2.4 in the nonprofessional group (p= 0.001). The
modified DISCERN score was statistically significantly higher for the professional video
group than the nonprofessional group (p= 0.001). There were significant correlations
between modified DISCERN score and number of views, number of likes, and number of
comments (p= 0.001, p= 0.006, and p= 0.001). A statistically significant correlation was
found between GQS and the number of video views and number of comments (p=
0.001, and p=0.001).

Conclusion: Professional YouTube videos about CA had significant quality and reliability
in terms of modified DISCERN score, GQS, and PEMAT score. Moreover, professional
YouTube videos about CA had significantly higher ‘view number’, ‘like number’, ‘dislike
number’, and ‘comment number’ in comparison with nonprofessional videos.
Keywords: coronary angiography, DISCERN score, GQS, PEMAT, YouTube

6z

Amag: Koroner anjiyografi (KA) ile ilgili Tirkge YouTube videolarinin kalitesini ve
glvenilirligini degerlendirmek.

Yontem: Bu calisma 7 Mart - 15 Mart 2023 tarihleri arasinda gerceklestirildi. "Koroner
anjiyografi", "KAH ve anjiyografi", "kardiyak anjiyografi" ve "anjiyografi" terimleri
YouTube'da arandi ve alaka diizeyine goére siralandi. Videolarin 6zellikleri ve her bir
videonun Hasta Egitim Materyalleri Degerlendirme Araci (PEMAT), Kuresel Kalite Puani
(GQS) ve DISCERN Puani kaydedildi. Videolar, yiukleme kaynagina gore profesyonel ve

profesyonel olmayan olarak iki gruba ayrildi.
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Bulgular: Toplam 92 (%68,1) video profesyonel kaynak tarafindan, 43
(%31,9) video profesyonel olmayan kaynaktan yiklendi. Ortalama izlenme
sayisi profesyonel videolar grubunda daha ytiksekti (p= 0,005). Ortalama
begeni ve begenmeme sayisi profesyonel videolar grubunda anlamh
olarak daha yuksekti (p= 0,002 ve p= 0,009). Toplamda profesyonel video
grubunda 85 (%92,4) video ve profesyonel olmayan grupta 27 (%62,8)
videonun PEMAT puani %70'in lzerindeydi (p= 0,001). Ortalama GQS,
profesyonel video grubunda 3,6 ve profesyonel olmayan grupta 2,4 idi (p=
0,001). Profesyonel video grubu igin degistirilmis DISCERN puani,
profesyonel olmayan gruba gore istatistiksel olarak anlamli derecede
yuksekti (p= 0,001). Degistirilmis DISCERN puani ile izlenme sayisi, begeni
sayisl ve yorum sayisl arasinda anlamli korelasyonlar vardi (p= 0,001, p=
0,006 ve p= 0,001). GQS ile video izlenme sayisi ve yorum sayisi arasinda
istatistiksel olarak anlamli bir iligki bulundu (p= 0,001 ve p=0,001).

Sonug: KA ile ilgili profesyonel YouTube videolari, DISCERN puani, GQS ve
PEMAT puani agisindan énemli kalite ve givenilirlige sahipti. Ayrica, KA ile
ilgili profesyonel YouTube videolari, profesyonel olmayan videolarla
karsilastinildiginda 6nemli 6lgtide daha yiksek "izlenme sayisi”, "begenme
sayisi", "begenmeme sayisi" ve "yorum sayisi"na sahipti.

Anahtar Kelimeler: koroner anjiyografi, DISCERN skoru, GQS, PEMAT,
YouTube

Introduction

Coronary artery disease (CAD) ranks first among all causes of death, and
almost one fifth of people who die do so due to CAD and CAD-related
complications all around the world (1). Coronary angiography (CA) is the
main method to diagnose possible CAD, and CA also gives the cardiologist
the chance to manage coronary artery pathologies during the procedure
(2). CA is very common in cardiology practice, and previous reports stated
that almost 1,000,000 CA cases were performed in North America per
year, and 250,000 procedures were done in United Kingdom per year.
Additionally, almost 20% of CA cases were performed on patients who
were not diagnosed with any CAD previously (3). Due to easy access to
information resources, many patients and patient relatives use written
and visual resources apart from consulting with the professional health
care system, including magazines, television, and social media
applications.

YouTube, which was founded in 2005, is the biggest social media
platform, and application has almost 3 billion users in over 120 countries.
Nowadays, YouTube hosts billions of videos about all subjects, and
thousands of items are uploaded to the application every day (4). A study
examining the attractiveness of the information source according to its
content revealed that visual content was more attractive than audio and
written texts (5). In addition, many authors showed the importance of
YouTube videos for patients obtaining information about diseases and

making decisions on treatment modality.

Koroner Anjiyogrdfi ile ilgili YouTube Videolarinin Kalitesinin Analizi

Ergul evaluated the reliability of YouTube videos about uterine
leiomyomas, and the authors demonstrated the low quality of YouTube
videos about uterine leiomyomas, despite the high ratings of the videos
(6). In another study, Kumar and colleagues found that many YouTube
videos about hypertension included misleading information (7).

Although numerous studies investigated YouTube video quality about
many medical conditions and surgical interventions, to our knowledge no
study has analyzed video quality about CA. In this study, we attempted to
explore the quality and reliability of YouTube videos about CA in the
Turkish language.

Methods

The present study was conducted between March 7 and March 15, 2023.
The terms 'coronary angiography', 'CAD and angiography', 'cardiac
angiography', and 'angiography' were searched on YouTube and ranked
by relevance. Two experienced cardiologists reviewed the videos and
only videos from the last 5 years were analyzed. Re-uploaded videos,
videos in different languages, silent videos, self-promotional videos, and
videos with off-topic content were excluded. Videos shorter than one
minute or longer than 15 minutes were excluded. Ethics committee
approval was not obtained because patient data were not used.

The videos were divided into two groups according to the upload source:
professional (doctor, nurse, hospital, etc.) and nonprofessional (patient,
patient relatives, news, etc.). The number of views, likes and dislikes,
number of comments, and video lengths were recorded. The target
groups for the videos were grouped as patients or healthcare
professionals. Questionnaire scales for video quality assessment were
evaluated by two physicians and mean values were noted in case of

different results.

Patient Education Materials Assessment Tool (PEMAT), Global Quality
Score (GQS), and Modified DISCERN Score

Three different scoring systems were used to assess the quality of the
videos. PEMAT consists of a total of 17 items, including 13 items for
comprehensibility and 4 items for applicability. Each question is
answered as yes (1) and no (0). The final ratings are computed as a
percentage of agreed responses for all items. Scores above 70% are
indicative of easy comprehensibility and easy applicability (8).

The GQS scale is scored from 1 to 5 points related to video quality and
usability. A score of 1 indicates low quality, 3 indicates medium quality
and 5 indicates high quality (9).

The modified DISCERN scale was developed to assess the reliability of
videos. DISCERN is a valid and reliable short questionnaire to assess the
quality of written and visual information about treatment options for a
health problem. The highest quality is scored 5 points and the lowest

quality is scored 1 point (10).
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Statistically analysis

The Statistical Package for the Social Sciences version 26 (SPSS IBM Corp.,
Armonk, NY, USA) program was used. The Kolmogorov Smirnov test was
used to check normal distribution of the variables. The independent student
t test was used for comparison of the continuous variables. Categorical
variables were compared using the x2 test. The correlation of DISCERN score
and GQS score with video features was examined with Pearson correlation
coefficient. The data were analyzed at 95% confidence level, and p value
<0.05 was accepted as statistically significant.

Results

The Flowchart of the videos that met the inclusion criteria is shown in Figure

1.

Videos viewed in full for eligibility assessment (n=178)

Videos excluded (n=43)
Inappropriate content=12

Inappropriate duration=31

Eligible videos included (n=135)

Professional videos
n=92

Nonprofessional videos
n=43

Figure 1: Flowchart of the videos

Comparison of video features between groups according to video sources
is presented in Table 1. In total 92 (68.1%) were uploaded by professional
sources and 43 (31.9%) were uploaded by nonprofessional sources. The
mean number of views was higher in the professional videos group (p=
0.005). The mean video length and duration on YouTube did not differ
between the groups (p= 0.882, and p= 0.103). The mean number of likes
and dislikes were significantly higher for the professional videos group
than the nonprofessional videos group (p= 0.002, and p= 0.009). The
mean number of comments made was 66.3 for professional videos and
33.6 for non-professional videos (p= 0.001). In total, 70.7% of professional
videos and 83.7% of nonprofessional videos were patient-oriented videos

(p=0.103).
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Table 1: Comparison of video properties by upload status

Professional Nonprofessiona | P value
|

Number of videos 92 (68.1%) 43 (31.9%)

Number of views 5180.6+4005.6 3049.9+2969.5 0.005
Video length (min) 5.7+¢3.5 5.8+3.3 0.882
Duration on YouTube (days) 246.2+216.1 310.2+200.2 0.103
Likes 106.2+115.7 46.7+48.9 0.002
Dislikes 11.9+8.4 7.84£7.9 0.009
Comments 66.3+81.7 33.6+25.7 0.001
Target group, n (%) 0.103
Patients 65 (70.7%) 36 (83.7%)

Healthcare providers 27 (29.3%) 7 (16.3%)

*: mean t standard deviation

The comparison of the scores for the scales assessing video quality

between the groups is presented in Table 2. In total, 85 (92.4%)

videos in the professional video group and 27 (62.8%) videos in the

nonprofessional group had PEMAT score above 70% (p= 0.001).

Mean GQS was 3.6 in the professional video group and 2.4 in the

nonprofessional group (p= 0.001). The modified DISCERN score was

statistically significantly higher for the professional video group than

the nonprofessional group (p:

=0.001).

Table 2: Comparison of video quality scores between groups

Professional Nonprofessional P value
PEMAT score 0.001
(70%) 7 (7.6%) 16 (37.2%)
(>70%) 85 (92.4%) 27 (62.8%)
Global quality score* 3.621.0 2.4+0.9 0.001
Modified DISCERN score* 3.7£1.1 2.3:1.0 0.001

*: mean t standard deviation, PEMAT: Patient Education Materials

Assessment Tool
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The correlation between modified DISCERN score and GQS, and video
features is described in Table 3. There were significant correlations
between modified DISCERN score and number of views, number of likes,
and number of comments (p= 0.001, p= 0.006, and p= 0.001, respectively).
A statistically significant correlation was found between GQS and the

number of video views and number of comments (p=0.001, and p= 0.001).

Table 3: Correlation of video features with DISCERN and GQS scores.

Number of Like Dislike Comment
views number number number
Modified DISCERN
Score
Correlation coefficient 0.518 0.234 0.133 0.594
p value 0.001 0.006 0.125 0.001
Global Quality Score
Correlation coefficient 0.356 0.138 0.071 0.407
p value 0.001 0.110 0.416 0.001

Discussion

Widespread use of social media platforms significantly changed habits of
patients and patient relatives when getting information about their
symptoms, illness, and treatment methods. Current data revealed that more
than 90% of internet users prefer to watch the YouTube platform (11). Thus,
we conducted a study to investigate the quality of YouTube videos about CA.
Our findings revealed view numbers, numbers of likes and dislikes, and
comment numbers were significantly higher for YouTube videos about CA
which were uploaded by professional sources. In addition, videos uploaded
by professional sources had significantly better quality and reliability in
comparison with nonprofessional videos.

To assess YouTube video quality, modified DISCERN and GQS were
developed. In a study by Yuksel and Cakmak, which evaluated the quality of
YouTube videos about pregnancy and the COVID-19 pandemic, they stated
that YouTube videos about COVID-19 and pregnancy had poor quality. In
addition, Yuksel and Cakmak showed that videos shared by professional
sources had better reliability with regards to DISCERN score (12). Similarly,
Ferhatoglu and colleagues found significantly higher DISCERN score for
YouTube videos about obesity surgery which were uploaded by professional
sources (13). In another study, Kilinc and Sayar used GQS to evaluate the
reliability of YouTube videos about dental health, and GQS was significantly
higher for YouTube videos shared by professional heath care providers (14).
In this study, YouTube videos produced by professional sources had

significantly better modified DISCERN score and GQS.

Koroner Anjiyogrdfi ile ilgili YouTube Videolarinin Kalitesinin Analizi

Thus, we recommend heath care professionals should provide more
social media content for the public to reach more accurate
information.

PEMAT is determined to assess the intelligibility of an education
source which was developed to inform patients. PEMAT was used to
evaluate the understandability of YouTube videos about overactive
bladder, and the authors stated that professional videos had better
PEMAT score than nonprofessional videos (15). However, Wong and
colleagues analyzed the intelligibility of YouTube videos about larynx
cancer, and found that YouTube videos had insufficient PEMAT score,
even if uploaded by professional health care providers. Additionally,
Wong et al. claimed that most YouTube videos about larynx cancer
included so much information that it made the Vvideos
incomprehensible (16). In the present study, professional videos about
CA shared by professional sources were found to be significantly more
understandable according to PEMAT score.

Parameters about YouTube videos including ‘view number’, ‘like
count’, and ‘comment count’ are crucial to receive more interaction.
Sevgili and Baytaoglu analyzed characteristics of YouTube videos about
cardiac disease in their study and did not find a significant difference
between professional and nonprofessional videos with regards to ‘like
number’ and ‘dislike number’ (17). Similarly, the study by Yuksel and
Cakmak, which evaluated YouTube videos about COVID-19 and
pregnancy, stated that ‘comment numbers’ were similar between
professional videos and nonprofessional videos (12). In contrast, Ergul
found significantly higher ‘comment numbers’ for professional
YouTube videos about uterine leiomyomas (6). In the present study,
we found significantly higher numbers for ‘view’, ‘like’, ‘dislike’, and
‘comment’, indicating significantly higher interactions for professional
YouTube videos about CA.

The present novel study is the first to evaluate YouTube videos about
CA, nevertheless, there are a few limitations of our study. First of all,
the study included only YouTube videos in the Turkish language. We
believe that analyzing more than one language will be confusing
during data analysis and when presenting outcomes. Additionally, this
study included a certain study period; however, new videos are
constantly being uploaded to the YouTube platform. Finally, we
searched for four terms; however, inclusion of more words about CAD
and CA would ensure a greater number of videos for analysis.

The present study demonstrated that YouTube videos about CA are
popular and easy accessible information sources for the public. In
addition, professional YouTube videos about CA had significant quality
and reliability in terms of modified DISCERN score, GQS, and PEMAT
score. Moreover, professional YouTube videos about CA had
significantly higher ‘view number’, ‘like number’, ‘dislike number’, and

‘comment number’ in comparison with nonprofessional videos.
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Diagnostic Efficacy of Endobronchial Ultrasound Assisted
Transbronchial Needle Aspiration and Conventional
Bronchoscopic Transbronchial Needle Aspiration in
Isolated Mediastinal and Hilar Lymphadenopathy

lzole Mediastinal ve Hiler Lenfadenopatide Endobronsial
Ultrason Yardimli Transbronsial igne Aspirasyonu ve
Konvansiyonel Bronkoskopik Transbrongial igne

ewe

Aspirasyonunun Tanisal Etkinligi

Abstract

Obijectives: Isolated mediastinal and/or hilar lymphadenopathy (IMHL) can be seen in
many diseases and sometimes it may be not easy to diagnose. We aimed to determine
the effectiveness of conventional transbronchial needle aspiration (c-TBNA) and
endobronchial ultrasound (EBUS) guided-TBNA in patients with IMHL.

Materials and Methods: In this retrospective study, c-TBNA and/or EBUS performed
patients for IMHL between 2014 and 2019 were screened. The diagnostic efficiency of c-
TBNA and EBUS was calculated and compared with each other. The sensitivity,
specificity, positive predictive value (PPV), and negative predictive value (NPV) were
calculated.

Results: 130 patients were included in the study, c-TBNA was performed in 46 (35.4%)
patients, EBUS in 77 (59.2%) patients, and c-TBNA + EBUS in 7 (5.4%) patients. The
diagnosis was achieved in 22 patients (41,5%) with c-TBNA and 60 patients (71,4%) with
EBUS. Diagnostic accuracy of EBUS was higher than 80% in sarcoidosis, anthracosis, and
malignancies. EBUS was statistically more diagnostic in granulomatous diseases.
However, the diagnostic success of c-TBNA was higher in granulomatous diseases
compared to non-granulomatous diseases if it is the only method. EBUS was statistically
more diagnostic in all sizes of lymphadenopathies (p<0.05). c-TBNA diagnostic accuracy
was increasing in lymph nodes >2 cm. Overall sensitivity, specificity, PPV, and NPV of c-
TBNA were 44.9%, 100%, 100%, and 12.9%, and of EBUS were 81.08%, 100%, 100%, and
41.67% respectively.

Conclusion: EBUS is a safe and successful diagnostic procedure in the diagnosis of IMHL.
In centers without EBUS, c-TBNA can be tried first in patients with lymph nodes larger
than 2 cm and suspected granulomatous disease.

Keywords: Bronchoscopy, endobronchial ultrasonography, Iymphadenopathy,

transbronchial needle aspiration

0Oz

Amag: izole mediastinal ve/veya hiler lenfadenopati (IMHL) birgok hastalikta gériilebilir
ve bazen tani koymak zor olabilir. Bu calismada IMHL'li hastalarda konvansiyonel
transbronsiyal igne aspirasyonu (c-TBIA) ve endobronsiyal ultrason (EBUS)
kilavuzlugunda yapilan TBIA'nin etkinligini belirlemeyi amagladik.

Gere¢ ve Yontemler: Bu retrospektif ¢alismada, 2014-2019 vyillari arasinda IMHL
nedeniyle c-TBNA ve/veya EBUS yapilan hastalar taranmistir. c-TBNA ve EBUS'un tanisal
etkinligi hesaplanmis ve birbirleriyle karsilastirlmistir. Duyarlilik, 6zglllik, pozitif

prediktif deger (PPV), negatif prediktif deger (NPV) hesaplanmistir.
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Diagnostic Efficacy of Endobronchial Ultrasound Assisted
Transbronchial Needle Aspiration and Conventional Bronchoscopic
Transbronchial Needle Aspiration in Isolated Mediastinal and Hilar
Lymphadenopathy

Bulgular: Calismaya 130 hasta dahil edilmis, 46 (%35,4) hastaya c-TBIA, 77
(%59,2) hastaya EBUS, 7 (%5,4) hastaya c-TBIA + EBUS uygulanmistir. Tani
c-TBIA ile 22 hastada (%41,5), EBUS ile 60 hastada (%71,4) elde edildi.
EBUS'un tanisal dogrulugu sarkoidoz, antrakoz ve malignitelerde %80'in
tizerindeydi. EBUS graniilomatdz hastaliklarda istatistiksel olarak daha
tanisaldi. Ancak c-TBiA'nin tanisal basarisi graniilomatdz hastaliklarda tek
yontem olmasi durumunda graniilomatéz olmayan hastaliklara kiyasla
daha ylksekti. EBUS tum boyutlardaki lenfadenopatilerde istatistiksel
olarak daha tanisaldi (p<0.05). c-TBIA tanisal dogrulugu >2 cm lenf
nodlarinda artmaktaydi. Genel duyarhhk, 6zglllik, PPV ve NPV c-TBNA
icin sirasiyla %44.9, %100, %100 ve %12.9 iken EBUS igin %81.08, %100,
%100 ve %41.67 idi.

Sonug: EBUS, IMHL tanisinda glivenli ve basarili bir tani yontemidir. EBUS
olmayan merkezlerde, 2 cm'den biyuk lenf nodlar ve granilomatéz
hastalik stiphesi olan hastalarda ilk olarak c-TBNA denenebilir.

Anahtar  Kelimeler:  Bronkoskopi,

endobronsial  ultrasonografi,

lenfadenopati, transbronsiyal igne aspirasyonu

Introduction

Isolated mediastinal and/or hilar lymphadenopathy (IMHL) is a
pathological situation that pulmonologists are frequently encountered
and may be difficult to diagnose. Many diseases may be involved in
etiology. Tuberculosis, sarcoidosis, lymphoma, and malignant carcinomas
are the most common causes. Benign lymph nodes (LN) called 'reactive
lymphadenopathy' can be seen in diseases such as chronic heart disease,
chronic obstructive pulmonary disease (COPD), bronchiectasis, and
pulmonary hypertension. Reactive lymph nodes are seen in 50% of the
patients with COPD (1,2). Among the rare causes of IMHL; Castleman
disease, histoplasmosis, and primary hypogammaglobulinemia can be
sorted (3). Since IMHL can be seen in many diseases, a pathological
diagnosis is necessary.

Conventional transbronchial needle aspiration (c-TBNA) is a method that
provides blinding LN sampling that can be applied during conventional
bronchoscopic procedures. Diagnostic efficiency in lung cancer,
mediastinal, and hilar LN sampling is approximately 80% (4). It has the
advantage of performing mediastinal sampling in the same session in
addition to biopsy in patients with lung cancer. However, its diagnostic
efficiency in benign mediastinal and hilar pathologies ranges from 21.4%
to 76% (5). The diagnostic success of c-TBNA depends on many factors;
location and size of the sampled lymph node, the experience of the
pulmonologist performing the procedure, number of samples, presence
of rapid onsite evaluation (ROSE), and benign disease status (4).
Endobronchial ultrasonography (EBUS), which allows sampling by
providing visualization, has started to be used more frequently by
pulmonologists. It is widely used for mediastinal staging and diagnostic

purposes in patients without endobronchial lesions in malignant patients.

izole Mediastinal ve Hiler Lenfadenopatide Endobronsial Ultrason
Yardiml Transbronsial igne Aspirasyonu ve Konvansiyonel Bronkoskopik
Transbronsial igne Aspirasyonunun Tamisal Etkinligi

Diagnostic success in mediastinal staging varies between 81-95%. It has a
high diagnostic success rate of up to 98.5% in lung cancer. Samples taken
from malignant patients have been found sufficient for molecular studies
(6). Diagnostic success in benign diseases varies between 73.3% -91%
(2,3,5). In a prospective study, the diagnostic efficiency of EBUS was 92%,
sensitivity was 92% and negative predictive value was 40% in the
diagnosis of isolated mediastinal lymphadenopathy, and it was shown
that it prevented going to mediastinoscopy in 87% of the patients (7).

In this study, it was intended to determine the effectiveness of c-TBNA

and EBUS in IMHL.

Materials and Methods

It was a retrospective study performed between January 1st, 2014, and
October 31st, 2019, in our clinic at an education and research hospital in
Turkey. Ethical approval was acquired from the local Ethics Committee
(decision no: 2020/4-5, date: 08/05/2020). The study was conducted by
the Declaration of Helsinki.

EBUS and conventional bronchoscopy procedures by our clinic during the
study period were scanned from the hospital information processing
system. Patients who have isolated mediastinal and/or hilar
lymphadenopathy without parenchymal lesions were included in to
study. The inclusion criteria were: 1) age over 18 years 2) no active
malignant disease in the last year 3) having isolated mediastinal and/or
hilar lymphadenopathy without parenchymal lesion at thorax computed
tomography (CT). The exclusion criteria were: 1) age under 18 years 2)
having active malign disease and suspicion of metastasis 3) having
parenchymal lesions at thorax CT.

From the hospital database; demographic characteristics, comorbidities,
thorax CT and positron emission tomography (PET)-CT imaging findings,
conventional bronchoscopy, and EBUS report, complications, and
cytopathologic and microbiological reports were collected. The
International Association for the Study of Lung Cancer Lymph Node
Staging Map was used for the classification of LN stations (8).

Procedure

The EBUS and conventional bronchoscopy procedures were performed
using conscious sedation with midazolam and topical lidocaine. Heart
rate, blood pressure, and oxygen saturation were monitored in real-time.
Conventional bronchoscopic procedures were performed with flexible
fiberoptic bronchoscopy (FOB) (BF-1TQ180 Olympus, Tokyo, Japan) and a
22 gauge endoscope biopsy sampling needle (DT-EN-W122) was used to
sample lymphadenopathy. The CP-EBUS scope (Fujifilm EB- 530US with
VP-3500HD processor) was used to evaluate the mediastinal and hilar
regions. The LN to be sampled was determined using EBUS. 22-gauge
needle (Echotip*Ultra- ECHO-HD-22-EBUS-O) was advanced to the target
LN and the jabbing technique was used. Suction and 12-17 agitations
were performed in the lesion per pass. Specimens were sent to

cytopathology.
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During the bronchoscopic procedures, on-site cytology (ROSE) was not used
in our hospital. After the procedure, patients were monitored for adverse
event detection and registration before being discharged.

The samples were sent to be smeared for Ziehl-Neelsen staining when a
diagnosis of tuberculosis was suspected. Specimens were considered
“inadequate” if there were no lymphocytes or abnormal cells. Patients were
followed for at least 12 months to confirm the diagnosis of benign diseases.
For the diagnosis of reactive lymphadenopathy clinical-radiological stability
was sought for at least 12 months.

Statistical Methods

The Statistical Package for Social Sciences (SPSS) Version IBM Statistic 21.0
(SPSS Inc., Chicago, IL, USA) was used for statistical analyses of the study
data. Categorical variables were presented as a number and a percentage,
continuous variables were presented as mean and standard deviation. Chi-
square testing and t-tests were used for categorical and continuous factors,
respectively. Statistical significance was considered when p < 0.05.

Results:

In this study period, 3215 conventional bronchoscopy and 385 EBUS
procedures were performed. 130 patients were involved in the study

according to inclusion criteria (Figure 1).

3600 bronchoscopy procedures
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Fifty-one (39%) patients were male and 79 (61%) patients were female.
Demographics of the patients according to final diagnosis can be seen
in Table 1. The mean age was 47.03+12.7 (min-max: 21-81). Fifty
(38.5%) patients had comorbidities; 20 (15.4%) had hypertension, nine
(7%) had asthma, four (3%) had heart failure and valvular heart
disease, three (2.3%) had coronary artery diseases, two (1.5%) had
COPD, two (1.5%) had gastroesophageal reflux, nine (%7) had diabetes
mellitus (DM), three (2.3%) had thyroid disease, one (0.8%) had
polyneuropathy, one (0.8%) had vitiligo, one (0.8%) had ulcerative
colitis and eight (6.2%) had malignancy.

64% (n:83) of the patients were symptomatic. Mostly seen symptoms
were; cough (28.7%), dyspnea (26.9%), chest pain (15.5%), fatigue
(11.6%), and sputum (8.5%), respectively. Thorax CT findings according
to the final diagnosis can be seen in Table 1. At Thorax CT, 121 (93%)
LNs were seen at 4R, 118 (90.7%) seen at 7, 110 (84.6%) seen at 10 R,
103 (79.2%) seen at 10 L, 59 (45.3%) seen at 4L and 25 (19.4%) seen at

2R. Fewer lymph nodes were observed at other stations.

N:82

Diagnostic

EBUS: 60
c-TBNA: 22

385 EBUS + 3215 conventional bronchoscopy

Mediastinoscopy: 27

N:48

Non-diagnostic

Clinical-radiological : 5
| Skin punch biopsy : 2
Lymph node excision:1 ‘

not meeting inclusion criteria
n=3470

No follow: 13

Figure 1: Clinical characteristics of the patients included in the study
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Table 1: Demographics and the computed tomography findings of the patients according to the final diagnosis

Final Diagnosis

Sarcoidosis Tuberculosis (n:8) Reactive LAP* Antracosis Malignancy (n:6) No diagnosis Total (n:130)
(n:80) (n:12) (n:11) and follow
(n:13)
Age 43.63+11.68 41.38+11.15 50.25+10.99 57.36+12.72 55.67+11.94 55.77+12.04 47£12.7
(Mean years =SD)
Sex n(%)
Female 50 (62.5) 6 (75) 5(41.7) 4 (36.4) 3(50) 11 (84.6) 79 (61)
Male 30 (37.5) 2 (25) 7 (58.3) 7 (63.6) 3(50) 2(15.4) 51 (39)
Comorbidities n(%)
Yes
No 24 (30) 4 (50) 6 (50) 5 (45.5) 4(67.3) 7 (53.8) 50 (38.5)
56 (70) 4 (50) 6 (50) 6 (54.5) 2(33.3) 6 (46.2) 80 (61.5)
Smoking n(%)
Nonsmoker 67(83.8) 7 (87.5) 5(41.7) 7 (63.6) 3(50) 11 (84.6) 100 (76.9)
Smoker 8 (10) 1(12.5) 4(33.3) 3(27.3) 1 (16.6) 2 (15.4) 19 (14.6)
Ex-smoker 5(6.2) 0 3(25) 1(9.1) 2(33.4) 0 11 (8.5)
LAP at CT n(%)
Mediastinal (M) 8 (10) 6 (75) 1(8.3) 3(27.3) 1(16.6) 0 19 (14.5)
Hilar(H) 0 0 1(8.3) 0 1(16.6) 0 2(15)
M+H 72 (90) 2 (25) 10 (83.3) 8 (72.7) 4(66.7) 13 (100) 109 (84)
Bilateral 6 (86.2) 6 (75) 7 (58.3) 8 (72.7) 4 (66.7) 13 (100) 107 (82.3)
Unilateral 11 (13.8) 2 (25) 5(41.7) 3(27.3) 2(33.3) 0 23 (17.7)
Size of LAP n(%)
7 (53.8)
<2cm 20 (25) 3(37.5) 4(33.3) 8(72.7) 2(33.3) 44 (33.8)
6 (46.2)
>2 cm 60 (75) 5 (62.5) 8 (66.7) 3(27.3) 4 (66.7) 86 (66.2)
Max LAP size (mm
mediantSD)
24.5+9.1 20+4.7 21.5+7.8 1645.1 2045.9 18+8.7 23.3+8.7

*n:number of patients, LAP: Lymphadenopathy, CT: Computed tomography

Seventeen patients (13%) had PET-CT. Ninety-six LNs had FDG uptake.
The mean highest Suv-max value was 12.56 + 4.50 SD (min-max: 4-22).
According to LN localization, seven lymph nodes in 2R, four in 2L, one in
3,15in 4R, 10in 4L, five in 5, five in 6, 16 in 7, four in 8, 12 in 10R, and 12
lymph nodes in 10L were detected at PET-CT.

c-TBNA was performed in 46 (35.4%) patients, EBUS in 77 (59.2%)
patients, and c-TBNA + EBUS in 7 (5.4%) patients. With c-TBNA, 106
lymph nodes were sampled and 149 lymph nodes were sampled with
EBUS. With c-TBNA, in 10 patients (18.9%) one station was sampled, two
stations were sampled in 33 patients (62.3%) and three stations were
sampled in 10 patients (18.9%). Most sampled stations were; 7 (36
patients), 4R (33 patients), and 10 R (28 patients). With EBUS, one
station was sampled in 31 patients (37%), two stations were sampled in
42 patients (50%), three stations were sampled in 10 patients (12%), and

in one patient (1%) four stations were sampled.

Mostly sampled stations were; 7 (n=73), 4R (n=35), 10L (n=23) and 10R
(n=14). The mean number of samples per station was 1.95 +0.61 SD in all
patients. In c-TBNA, the mean number of samples per station was 2.2+0.5
SD and in EBUS it was 1.8+0.6 SD. There were no major complications.
Hypertension was seen in five patients, hemorrhage was seen in five
patients and controlled with medical treatment. Ziehl-Neelsen staining was

sent in 125 patients and all of them were negative.

c-TBNA was diagnostic in 22 patients (41,5%) and EBUS was diagnostic in
60 patients (71.4%). When patients with no final diagnosis and follow-up
are excluded, the diagnostic accuracy of the two procedures according to

the final diagnosis can be seen in Table 2.
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Table 2: Diagnostic accuracy of c-TBNA and EBUS according to the final

Table 3: The factors that may affect the diagnostic accuracy of c-TBNA and EBUS

diagnosis
c-TBNA EBUS
Diagnostic Non- Diagnostic Non-
diagnostic diagnostic

Sarcoidosis n 17 (48.6) 18 (51.4) 44 (86.3) 7(13.7)
(%)
Tuberculosis n 0 4 (100) 2 (50) 2 (50)
(%)
Reactive LAPn | 2 (40) 3 (60) 3(42.9) 4(57.1)
(%)
Antracosis n 2 (100) 0 8 (88.9) 1(11.1)
(%)
Malignancy n 1(33.3) 2 (66.7) 3 (100) 0
(%)
Total n (%) 22 (41.5) 27 (58.5) 60 (71.4) 14 (28.6)

*n:number of patients, c-TBNA: Conventional- transbronchial needle aspiration,
EBUS: Endobronchial ultrasound, LAP: Lymphadenopathy

Diagnostic accuracy of EBUS was higher than 80% in sarcoidosis,
anthracosis, and malignancies. In benign diseases, c-TBNA was diagnostic
in 21 patients (45.6%) and EBUS was diagnostic in 57 patients (80%).
Although the number of patients was small in the malignancy group,
EBUS was diagnostic in all patients (n=3, 100%) but c-TBNA was diagnostic
in 33,3% of malign patients (n=1). In 7 patients who underwent c-
TBNA+EBUS, sarcoidosis was diagnosed with EBUS in 5 patients (71.4%)
and advanced surgical procedures were prevented. The factors that may
affect the diagnostic efficacy of c-TBNA and EBUS are summarized in
Table 3. There was no statistical relation between the factors and the
diagnostic efficiency of procedures. There was no statistically significant
difference in the mean number of samples per LN in both groups. EBUS
was performed in 17 patients who had PET-CT. While the mean SUV-max
was 13.2 £ 5.2 SD in the diagnostic group with EBUS, the mean SUV-max
was 9.5 + 3.4 SD in the non-diagnostic group and the difference was not

statistically significant.

c-TBNA c-TBNA non- | P- EBUS EBUS non- P-
diagnostic diagnostic value | diagnosti | diagnostic value
®
Age, 43.8+12.8 45.9£12.6 .559 47.55 48.04 £13.57 | 0.874
year £SD +12.42
Sex n (%)
Male 9 (40.9) 13 (41.9) 0.942 | 24 (40) 7(29) 0.359
Female 13 (59.1) 18 (58.1) 36 (60) 17 (71)
Comorbidities
n(%)
Yes 4(18) 11 (36) 0.175 | 28 (47) 9(38) 0.449
No 18 (82) 20 (64) 32(53) 15 (62)
Symptom n
(%)
Yes 16 (72.7) 19 (61.3) 0.390 | 37(61.7) | 15(62.5) 0.945
No 6(27.3) 12 (38.7) 23(38.3) | 9(37.5)
LN
localization at
thorax CT n
(%)
Bilateral 17 (77.3) 25 (80.6) 0.774 | 51 (85) 21(87.5) 0.765
Unilateral 5(22.7) 6 (19.4) 9 (15) 3(12.5)
LN size at
thorax CT n 0.572
(%)
<2cm 5(22.7) 8(25.8) 0.801 | 24 (40) 8(33)
>2cm 17 (77.3) 23 (74.2) 36 (60) 16 (67)

*n:number of patients, c-TBNA: Conventional- transbronchial needle aspiration,
EBUS: Endobronchial ultrasound, LAP: Lymphadenopathy, CT: Computed
tomography

When compared the diagnostic efficiency of c-TBNA and EBUS, EBUS was
statistically effective at diagnosis. For granulomatous diseases, EBUS was
statistically more diagnostic. Although there was no statistical significance
in the diagnostic efficiency of EBUS in non-granulomatous diseases, there
was a higher percentage of diagnostic success compared to C-TBNA.
According to LAP size, in all sizes, EBUS was statistically more diagnostic
(p<0.05). The diagnostic efficiency of both procedures was increased in
lymph nodes larger than 2 cm (Table 4). However, when logistic regression
analysis was applied, no significant relationship was found between the

factors affecting the diagnostic efficiency of both procedures.
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Needle Aspiration and Conventional Bronchoscopic Transbronchial Needle
Aspiration in Isolated Mediastinal and Hilar Lymphadenopathy

Table 4: Comparison of the diagnostic accuracy of c-TBNA and EBUS

c-TBNA EBUS-TBNA P-value

Overall diagnostic 22/53 (41.5) 60/84 (71.4) 0.001
rate  n (%)
Diagnosis n (%)
Granulomatous 17/39 (43.5) 46/51 (90.1) <0.0001

(Tbc+Sarcoidosis)
Nongranulomatous 5/14 (35.7) 14/29 (48.2) 0.653
(Reactive,antrakozis,malign)
Size n (%)
<20 mm 5/13 (38.5) 24/32 (54.5) 0.037
>20 mm 17/40 (42.5) 36/52 (69.2) 0.018

*n:number of patients, c-TBNA: Conventional- transbronchial needle
aspiration, EBUS: Endobronchial ultrasound

Overall sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) of c-TBNA were 44.9% (95% Cl 50.67-59.77), 100%
(95% Cl 39.76-100.00), 100%, and 12.9% (95% Cl 10.32-16.02) respectively.
Overall sensitivity, specificity, PPV, and NPV of EBUS were 81.08% (95% ClI
70.30-89.25), 100% (95% Cl 69.15-100.00), 100% and 41.67% (95% Cl 30.83-
53.38) respectively.

Discussion

The diagnostic efficiency, sensitivity, and NPV of EBUS were higher than c-
TBNA in the diagnosis of IMHL in this study. While EBUS had higher
diagnostic rates in all ymph node sizes, the diagnostic efficiency of c-TBNA
was higher in lymph nodes 22 cm. In Sarcoidosis patients, who constitute
an important part of our study, the diagnosis rate was 48.6% with c-TBNA,
while this rate was 86.3% with EBUS. No major complications were
observed with either procedure. EBUS has been used routinely for years
for lung cancer diagnosis and staging. It has been used before
mediastinoscopy in staging and entered the guidelines. Its sensitivity in
mediastinal staging in malignant diseases is between 90-95% (9,10). The
diagnostic efficiency of C-TBNA in mediastinal LNs varies between 30-70%
(5). In the literature, there was no clear data on the success of c-TBNA
diagnosis in malignant patients within the IMHL group. In the study of
Burkett et al., the diagnostic success rate of c-TBNA was found to be 54.3%
in the group of which approximately 80% were diagnosed with malignant
disease (4). In this study, the diagnostic efficiency of c-TBNA was 33.3% in
malignant patients and all malignant patients who underwent EBUS were
diagnosed. The low diagnostic success rate with c-TBNA may be due to the
low number of malignant patients. The diagnostic efficiency of EBUS in
IMHL is as high as 82.7%-92% (11). In the study of Shen et al.(5), the
diagnostic efficiency of EBUS in benign LNs was found to be 76.84%. When
dividing the diseases into granulomatous and non-granulomatous, the
diagnostic efficiency of EBUS was 65.18% in granulomatous diseases and

96.92% in non-granulomatous diseases.

Transbronsial igne Aspirasyonu ve Konvansiyonel Bronkoskopik
Transbronsial igne Aspirasyonunun Tanisal Etkinligi

The diagnostic efficiency of EBUS in granulomatous diseases was found to be
83.3% in the study by Caglayan et al.(12). In our study, similar to the
literature, the diagnostic efficiency of EBUS was 80% in the benign disease
group and 90% in the granulomatous disease group. The diagnostic efficiency
of c-TBNA in the diagnosis of benign mediastinal LNs was found to be 61.1%
in the study of Shen et al (5). In the study of Oztiirk et al., the diagnostic
success rate with c-TBNA was found to be 71% in all diseases, and in the study
by Bonifazi et al., the diagnostic success rate with cTBNA was shown to be
75.3%. However, in both studies, diagnostic success rates for benign diseases
were not given and it is not known whether the patients had isolated
mediastinal LN (13,14). In our study, the diagnostic efficiency of c-TBNA in the
benign disease group was 45.6% and the rate was found to be low compared
to the study of Shen et al. Since diagnostic adequacy is compared with many
different reasons and no significant factor affecting the diagnosis other than
lymph node size has been found, it is possible that the proficiency of the
person performing c-TBNA may be effective in these results. In this study,
EBUS was found to be a procedure with a higher diagnostic value than c-TBNA
in the diagnosis of malignant and benign IMHL. The NPV of EBUS was found
to be lower in our study compared to other studies. Although there are
studies stating the NPV of EBUS as 33-42.8%, in the study of Santos et al. (2),
this rate was found to be 77-97%. In our study, we had 25 patients who could
not be diagnosed with EBUS. Since 10 of these patients were not followed up,
we did not have information about their outcomes. Our NPV value may be
low since these patients were also included in the calculation of NPV.
Although c-TBNA diagnostic efficiency is lower than EBUS, some factors may
increase the diagnostic accuracy of c-TBNA. Some studies in the literature are
showing that the diagnostic accuracy increases by increasing the number of
LNs sampled, increasing the experience of the pulmonologist performing the
procedure, and the sampling of LNs with high SUV-max values in PET-CT
(13,15). LN sampling from the subcarinal area also increases the success of c-
TBNA (16). However, these studies were performed for mediastinal LNs for all
diseases. It has been shown in a study that the diagnostic accuracy of c-TBNA
is higher in patients with IMHL above 2 cm (5). In our study, the accuracy of c-
TBNA was found to be higher in LNs larger than 2 cm and in granulomatous
diseases. Since EBUS cannot be performed in every center, we think that c-
TBNA can be applied in patients with IMHL who have LNs larger than 2 cm
and suspected granulomatous disease.

Study Limitations

The limitations of our study can be summarized as; since it is a retrospective
study, the inability to select patient populations has led to an imbalance in
the number of patients with different diagnoses. In our study, the number of
patients other than sarcoidosis and tuberculosis in the malignant group and
the benign group was very small. The procedures have been done by
different pulmonologists, although we know they are experienced.
Conclusion

EBUS is a reliable and successful diagnostic method in the diagnosis of IMHL.
In centers where there is no access to EBUS, c-TBNA can be tried first in
patients with IMHL who have LNs larger than 2 cm and suspected

granulomatous disease.
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Giris ve Amag: On uyaran aracili inhibisyon (OUAI) duyusal-motor kapilama
mekanizmasini  degerlendirmek igin kullaniimaktadir. Bu mekanizma, insanlarda
orbicularis oculi (OOc) kas aktivitesinin elektromiyografi (EMG) ile kaydedilmesiyle
degerlendirilir. Beyin bilissel siiregleri iizerinde OUAI'ni elektroensefalografi (EEG) ile
arastiran az sayida arastirma bulunmaktadir. Bu galismada, isitsel uyaranlarla goz kirpma
refleksinde ve beyin isitsel uyarilma potansiyellerinde 6n uyaran aracili inhibisyonu
arastirmak amaglanmistir.

Yéntem ve Geregler: Calismada herhangi bir néropsikiyatrik hastaligi olmayan, saghkl

22 bireyin EEG ve EMG verisi degerlendirildi. S1 (6n uyaransiz) ve S2 (6n uyaranl) isitsel
* jzmir Katip Celebi Universitesi, Tip Fakiiltesi,

Biyofizik AD, izmir

uyaranlar kullanilarak OOc kasi EMG yanitlari ve 32 kanal EEG aktiviteleri es zamanli
kaydedildi. On uyaranin, EMG latansini nasil etkilendigi Cumulative Sum (CUSUM)
teknigi ile de incelendi. Ayrica, 6n uyaran uygulanmasinin P50, N100, P200 ve P300
beyin potansiyellerinin latans ve genlikleri Gzerindeki etkisi aragtirildi.

Bulgular: EMG latansinin 6n uyaran uygulanmasindan etkilenmedigi fakat EMG
genliginin zayifladigini gésterdik. P50, N100, P200 ve P300 beyin potansiyellerinin genlik
ve latanslarinda S1 ve S2 uyaranlarina karsi farklilik izlenmedi.

Sonug: Bu calismada, siddetli bir ses uyaranindan 120 ms 6nce daha dusuk siddette ses
uyarani uyguladigimizda OOc kasindan kaydettigimiz géz kirpma refleksinin literatiirle
Yazisma Adresi: Sibel KOCAASLAN ATLI uyumlu olarak inhibisyona ugradigini gosterdik. Bununla birlikte, 6n uyaran
Izmir Katip Celebi Universitesi, Tip Fakltesi,

Biyofizik AD., izmir

uygulanmasinin beyin elektrik aktivitesinin genlik ve latanslarinda bir etkisinin

olmadigini gézlemledik. On uyaran uygulanmasinin olusturdugu sensori-motor kapilama
E-posta: sibel.kocaaslan@gmail.com

ile, beyin bilgi islemleme siireglerindeki duyusal kapilama sireglerinin ayni mekanizma
ve ayni beyin yapilari ile yirutilmedigi sdylenebilir.

Anahtar Kelimeler: On uyaran aracili inhibisyon, Elektromiyografi, Elektroensefalografi

Abstract

Introduction and Purpose: Prepulse inhibition of the startle reflex (PPI1) is used to assess

sensory-motor gating. This mechanism is evaluated in human subjects by recording the

electromyography (EMG) of the orbicularis oculi muscle activity. There are a few studies

investigating the effect of PPl on cognitive processes using electroencephalography

(EEG). It is aimed to investigate the auditory prepulse inhibition in the eyeblink reflex

and brain auditory potentials.

Methods and Materials: EEG and EMG data of 22 healthy individuals without any

neuropsychiatric disease were evaluated in the study. EMG responses of OOc muscle
Gelis Tarihi:15.11.2023 and 32-channel EEG activities were recorded simultaneously using auditory stimuli S1

Kabul Tarihi:10.01.2024
(without prepulse) and S2(with prepulse).
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Sadhkl Bireylerde On Uyaran Aracili inhibisyonun Elektromiyografi ve

Elektroensefalogrdfi ile incelenmesi

How the latency of the EMG response was affected by prepulse was also
examined with the Cumulative Sum (CUSUM) technique. Furthermore, the
effect of prepulse on the latencies and amplitudes of P50, N100, P200, and
P300 brain potentials was also investigated.

Results: We demonstrated that prepulse application did not affect EMG
latency, but EMG amplitude was weakened. No differences were observed in
the amplitudes and latencies of P50, N100, P200, and P300 brain potentials
against S1 and S2 stimuli.

Conclusion: In this work, we demonstrated that consistent with previous
research, the blink reflex we recorded from the OOc muscle was reduced
when a lower-intensity auditory stimulus was administered 120 ms before a
loud auditory stimulus. Nevertheless, we found that the amplitude and
latency of brain electrical activity were unaffected by the prepulse treatment.
It might be claimed that different brain structures and mechanisms are
involved in the sensorimotor gating induced by prepulse application and the
sensory gating processes in brain information processing.

Keywords: Prepulse Inhibition, Electromyography, Electroencephalography
Girig

irkilme yaratan yiiksek siddetli bir uyarandan hemen énce daha disiik siddetli
bir uyaran uygulandiginda, irkilme refleksi zayiflamaktadir (1-3). Bu olgu, 6n
uyaran aracili inhibisyon (OUAI) olarak adlandiriimaktadir ve duyusal-motor
kapilama adi verilen bir mekanizmayi degerlendirmek igin kullaniimaktadir (4,
5). Duyusal-motor kapilama, kisinin ilgisiz bilgilerden ilgili olanlar filtreledigi
suregtir (6) ve birgok néropsikiyatrik hastalikta bozuldugu bilinmektedir (3, 4).
Bu siireg insanlarda, yaygin olarak yiksek siddetli isitsel uyaranlarla ortaya
¢tkan g6z kirpma refleksinin elektromiyografi (EMG) kullanilarak orbicularis
oculi (00c) kas aktivitesinin kayd: ile degerlendiriimektedir. QUAI yanitlari
yaklagik olarak uyarandan sonra 20-180 ms araliginda ortaya ¢ikan maksimum
EMG genligi ve bu genligin ortaya c¢iktig latans degerleri Oolgulerek
degerlendirilmektedir (6). Bu arastirmada refleksin baslangic ve bitis streleri
hakkinda guvenilir bilgi veren kiimilatif toplam (Cumulative Sum - CUSUM)
yontemi kullanilmistir (7).

Motor yanitlarda oldugu gibi 6n uyaran uygulanmasi, beyin bilgi islemleme
sureglerinde de bir inhibisyon olusturabilir ve bu siregler elektroensefalografi
(EEG) ile kaydedilerek izlenebilir. irkilmeyi ortaya cikarmak ve EMG araciligiyla
OUAI'yi 8lgmek igin gerekli olan siddetli uyarinin, EEG sinyalini bozan kas
artefaktlari (OOc ve diger yiiz kaslarinin aktivitesi) olusturmasi, OUAI’nin
ortaya cikardigi beyin elektrik yanitlarinin degerlendirmesini zorlagtirmaktadir.
Bu arastirmada, isitsel OUAI (iOUAI) uyaranlari saghkli bireylere
uygulandiginda es zamanli olarak EMG ve EEG kayitlari alinarak motor ve
beyin bilgi islemleme siireglerindeki yanitlar incelenmistir. EEG ile kaydedilen
P50, N100 ve P200 gibi isitsel uyariima potansiyellerinin (IUP) latans ve
genliklerinde de OUAI &lgiilecegi 6ngériilmiistiir. Ayrica, IOUAI uyaran deseni
ile kaydedilen ortalama EMG vyanitlarindaki refleks latansini ve siresini

CUSUM teknigi ile hesaplayarak geleneksel yonteme gore daha farkli ve daha

objektif bilgiler elde edilecegi 6ngorulmustir.

Examination Of Prepulse Inhibition in Healthy Individuals Using

Electromyography And Electroencephalography

Materyal Metod

Bu arastirma igin izmir Katip Celebi Universitesi Klinik Arastirmalar Etik
Kurulu’ndan 02.09.2021 tarihli ve 74 numaral onay alinmistir.

Katilimcilar

Calismaya, norolojik ve psikiyatrik bozuklugu olmayan, yaslari 20-35 (yas
ort. +std.=30+4,5) arasinda, nikotin kullanmayan (sigara, titiin, nikotin
bandi kullanmayan vb.), isitme ile ilgili herhangi bir rahatsizligi olmayan
saglikli eriskin bireyler dahil edildi. Katihmcilar, arastirma hakkinda
bilgilendirilmigler ve gonulli  onam formunu imzalamislardir.
Calismamizda toplam 30 bireyden (17 kadin) kayit alindi. Kayit esnasinda
cok fazla spontan goz kirpmasi, kas artefaktlar vb. guriltiler nedeniyle
EEG sinyalleri bozulan 8 bireyin verisi analizlere dahil edilmedi. Yas
ortalamasi 30%4,6 olan 22 kisinin (12 kadin) verisi analiz edilmistir.
Uyaranlar

OUAI uyaran deseninde S1 ve S2 olmak {izere iki tip uyaran bulunuyordu.
Beyaz guriltiden olusturulmus uyaranlardan S1; irkilme yaratan yuksek
siddetli uyarandir. S2 ise; S1 uyarani ve ondan 120 ms 6nce uygulanan
daha diisiik siddetteki &n uyarani da igeren bir uyaran ciftidir. On uyaran;
25 ms slreli ve 87 dB siddetinde, irkilme uyarani ise; 30 ms siireli ve 107
dB siddetinde isitsel uyaranlardir. Toplamda 60 uyaran (30’u S1) rastgele
sirayla ve uyaranlar arasindaki stire 7-22 s arasinda rastgele degisecek
sekilde uygulandi.

Ayrica, farkli bir kayit oturumunda 2000 Hz frekansli 80 dB siddetinde saf
tondan olusan 30 uyaran 3-7 s rastgele araliklarla uygulandi ve basit bir
ses tonuna karsi ortaya cikan isitsel uyarilmis potansiyelleri (iUP)
kaydedildi.

EMG ve EEG Kayit ve Analizleri

EEG/EMG kayit oturumlari Faraday kafesli (elektromanyetik giriltiiden
arindiriimig), sessiz ve los 1sikla aydinlatilmis bir kayit odasinda
gerceklestirildi. Kayitlar toplamda bir saat sirdi. EEG/EMG kayitlari ve
analizlerinde Brainvision EEG/ERP Sistemi (Brain product GmbH,
Germany) kullanildi. EEG kaydi 10/20 Jasper kayit sistemine gore
yerlestirilmis 32 elektrotlu bone ile, EMG kaydi sol goziin orbicularis oculi
(OOc) kasindan goz altina yerlestirilmis ylzeyel elektrotlarla kaydedildi.
EEG analizleri Fz, Cz, Pz, Oz, T7, T8 elektrotlarinda gergeklestirildi. Uyaran
oncesi ve sonrasinda 1000 ms, toplamda iki saniyeden olusan epoklar
olusturuldu. QUAI uyaran deseninde S1 uyarani temel alinarak epoklar
olusturulmustur. Uyaran oncesi 600 ms, uyaran sonrasi 0-20 ms ve 400-
600 ms zaman dilimlerinde g6z kirpmalari bulunan epoklar dislandi.
Uyaran Oncesi zaman dilimi temel alinarak bazal hat dizeltmesi yapildi.
EEG analizlerinde her birey igin uyaran etrafi ortalama alindi. EMG
verisinde ise dogrultma (rektifiye) islemi sonrasinda uyaran etrafi
ortalama alindi. EMG verisindeki maksimum genlik degeri, uyaran sonrasi
20-180 ms araliginda gorilen en yiiksek genlik degeri olarak belirlendi (6,
8, 9). Latans degeri ise uyaran sonrasi yanit aktivitesinin basladig: ilk

sapma olarak belirlendi.
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EMG verisinde CUSUM kullanilmasi: Uyaran etrafi EMG ortalamasi verisinden
EMG-CUSUM grafikleri elde edildi ve goz kirpma refleksinin latans ve sireleri
belirlendi (10). Uyarandan sonra eksitasyona kadar gegen sure refleksin
latansidir. Eksitasyon bitis anindan refleksin baslangi¢ aninin gikariimasiyla
refleks siiresi elde edildi.

EMG verisinde % OUAI asagida verilen formiil ile hesaplandi (11).

OUAI [%)] = (Genlik - Genlik ) x 100 / Genlik

uyaran 6n uyaran + uyaran uyaran

istatistiksel Analizler

istatistiksel analizlerde SPSS 25.0 programi kullanildi. Tiim analizlerde
yanilma olasiligi 0,05 olarak segildi, p<0,05 ve glven araligi %95 olan veri
anlamli kabul edildi.

EMG istatistik Analizleri

Hem geleneksel yontemle hesaplanan hem de CUSUM (Kuimulatif toplam) ile
hesaplanan EMG verisine ait tanimlayicl istatistikler olarak aritmetik
ortalama ve standart sapma belirlendi. Verilerin normal dagilima uygunlugu
Shapiro Wilk testi ile gergeklestirildi. Grup varyanslarin homojenligi Levene
testi ile degerlendirildi. Surekli Olgimlerin iki kategorik grup ile
karsilastiriimasinda normallik dagilim varsayimi g6z 6niine alinarak bagimsiz
orneklem t-test ya da Mann Whitney U testi, ikiden fazla bagimsiz grup
karsilastirimasinda ise tek yonli varyans analizi (ANOVA) ya da Kruskal
Wallis H testi kullanildi. Bagimli 6lgimlerin karsilastiriimasinda Wilcoxon
isaret testi kullanildi.

EEG istatistik Analizleri

Uyaran tipleri iUP, S1, S2’den olusmaktadir. Birinci faktdr uyaran tipleri
olarak tanimlandi. ikinci faktor ise Fz, Cz, Pz, Oz, T7 ve T8 olmak lzere 6 farkli
elektrot yeri olarak siniflanan elektrotlar ismi ile tanimlandi. P50, N100, P200
ve P300 wyariima potansiyelleri olmak Uzere uglincl faktor olarak
tanimlandi. Bu Ug faktoriin genlik ve latanslar Gizerindeki etkisini incelemek
icin U¢ yonlu varyans analizi uygulandi. Faktér dizeyleri arasindaki

istatistiksel 6nemliligi belirlemek icin Bonferroni testi kullanildi.

Bulgular

EMG Yanitlan

Sekil 1’de bir gonulliniin S1 ve S2 EMG yanitlari dogrultulmus ve uyaran
etrafinda ortalamalari alinarak gosterilmistir. Uyarandan sonra EMG
aktivitesinin ilk goraldigu an itibari ile belirlenen S1 latansinin (medyani
0,049 s (IQR=0,01)), S2 latansindan (medyani 0,046 s (0,02)) buyuktu (2=3,32,
p=0,001). S1 genligi (medyani 43,02 pV (IQR=42,93)), S2 genliginden (29,44
UV (IQR=22,87)) biyikti (Z=4,11, p=0,001). % OUAI degeri=31,88 elde
edilmigtir. Yani S2 yanitinin genligi, S1 yanitinin genliginden %31,88 daha
kigiiktii.

Cansu AZAK ve ark.

Ny

Sekil 1. Bir katilimcinin S1 ve S2 uyaranlarina verdigi ortalama EMG
yaniti. S1 uyaranina verilen yanit siyah renk ve S2 yaniti gri renk ile
gosterilmistir

PPI
150

-
=
T

genlik (pv)

_|

S1 S2

Sekil 2. S1 ve S2 uyaranina karsi ortaya ¢ikan EMG vyanitlarinin

genlikleri.

Sekil 3’de bir gondlliye ait uyaran etrafi ortalama ve bunun CUSUM
grafigi izlenmektedir. CUSUM ile elde edilen S1 ve S2 latans degerleri
Ustteki paragrafta ifade edilen latans degerlerine gore daha uzun ve
sirastyla medyan 0,12 s (0,02), 0,11 s (0,04) olarak bulunmustur. S1 ve
S2 latans degerleri arasinda istatistiksel anlamh fark bulunmamistir
(z=1,11, p=0,27). S1 uyaranina ait refleks siresinin ortalamasi 0,47 s
0,09, S2 uyarani igin ise 0,49 s +0,06 hesaplanmistir. CUSUM ile elde

edilen refleks siireleri arasinda fark bulunmamistir (p=0,61).
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Sekil 3. Ustte EMG vyaniti, altta ise bu yanitin EMG-CUSUM
eksitasyon grafigi sunulmustur. CUSUM grafigindeki yatay kesikli

gizgiler ‘hata kutusunu’ géstermektedir.

GENLIK

PSO

Fz Cz Pz Oz X7 s

P200

s

Examination Of Prepulse Inhibition in Healthy Individuals Using
Electromyography And Electroencephalography

EEG Yanitlan

Calismada Fz, Cz, Pz, Oz, T7 ve T8 elektrotlarindan elde edilen sinyaller
degerlendirilmistir. Genel lineer model kullanarak yaptigimiz tgla
karsilagtirmalara gore; uyaran tiplerinin (F (2,1468) = 91,55, p=0,001,
n2=0,11), elektrotlarin (F (5,1468) =10,26, p = 0,001, n?=0,03) ve
uyarilma potansiyellerinin (F (3,1468) = 963,03, p=0,001, n?=0,66)
genlikleri Uzerinde istatistiksel anlamli etkisi bulunmustur (Uyarlanmig
R kare=%71,5). Uyaran tipleri olarak belirledigimiz iUP, S1 ve S2
arasinda yapilan Bonferroni post hoc (ikili) karsilastirmalarina gére iUP
(%=1,67 pV+0,24) ile S1 (x=6,04 uV+0,24), iUP ile S2 (x=5,05 uV+0,23)
genlikleri arasinda fark bulundu (p=0,0001). S1 ve S2 genlikleri de
anlaml farkhlik gésterdi (p=0,008). S1 genligi, S2 ve IUP genliginden
buyuktu. Elektrotlar arasindaki ikili karsilastirmalarda; Fz genligi
(x=4,84 uVv+0,33), T7 (x=2,77 uVz0,34) (p=0,001) genliginden ve T8
(x=3,46 uV+0,33) (p=0,05) genliginden blyukti. Cz (x=5,15 uv+0,32)
genligi, T7 (%=2,77 uVv#0,34) (p=0,001) ve T8 (%=3,46 uV+0,33)
(p=0,004) genliklerine gore buytktiu. Pz (x=5,50 uv+0,33) genligi, Oz
(x=3,79 uV+0,34) (p=0,005), T7 (x=2,77 uv+0,34) (p=0,001) ve T8
(x=3,46 WV+0,33) (p=0,001) genliklerine gore buylkti. Ancak tim
faktorlerin ortak etkisi dikkate alindiginda S1-S2 uyaran tipleri arasinda

hem genlik hem de latans bakimindan bir farkhilk bulunmadi (Sekil 4).

»

Fx C=z Px Oz 7 s

Fz C=z Pz Oz e Is

N100O

Fz Cz Pz

Ez Cz Pz Oz 7 TS
Divte Il s B s2

Sekil 4. IUP ve OUAI paradigmasi ile ortaya ¢ikan uyariima potansiyellerinin (P50, N100, P200 ve P300) genlikleri (iistte) ve latanslari (altta). 16
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Sekil 5. IUP ve QUAI (S1ve S2)ile elde edilen EEG potansiyelleri.
Tartisma

Akustik irkilme yaniti olusturan yuksek siddetli S1 uyarani ve 6n uyaran +
irkilme uyaranindan olusan S2 uyaranina karsi elde edilen EMG
yanitlarinin genlik ve latanslar arasinda anlamh farkhlk bulundu. S1
uyaranina karsi elde edilen genlik ve latans degerleri, S2 uyaranina karsi
elde edilenlerden daha buyiktd. Literatiirle uyumlu olarak, 6n uyaranin
irkilme yanitinin genligini zayiflattigini gésterdik (12). Diger polisinaptik
refleksler gibi isitsel irkilme yaniti da tekrarlayan uyaranlara karsi
zayiflamaktadir. Ayni uyaran ikinci kez verildiginde bile habitliasyon
gelisebilir (13, 14). Habittiasyonun engellenmesi i¢in ya uyarinin uzun
zaman araliklar ile uygulanmasi ya da farkli ton ve frekanslarda
uygulanmasi gerekir (15, 16). Bizim galismamizda uyaranlar arasinda (7-22
s) uzun zaman araliklari uygulandigindan, EMG genliginin zayiflamasi
habitiasyon nedeniyle degil 6n uyaranin olusturdugu inhibisyon
sonucudur. On uyaranin varligi sadece irkilme refleksinin genligini
degistirmemekte, ayni zamanda latansini da etkilemektedir (17, 18).
Latans sirelerinin kisalmasinin islevsel énemi ¢ok iyi anlasilamamistir.
Genel olarak, irkilme latansinin kisalmasinin ve irkilme genliginin
inhibisyonunun farkli néral mekanizmalar tarafindan kontrol edilebilecegi

dugsunulmektedir (12).

Yiiksek ses uyarani ile OOc kasinda ortaya gikan irkilme polisinaptik olarak
meydana gelen beyin sapi yanitidir. EMG yaniti igin arastirmamizda hem
uyaran etrafi ortalamasi hem de EMG verisinden elde edilen CUSUM
grafikleri kullanilmistir (Sekil 3). Ortalama EMG yanitinin baslangig ve
bitisleri net sekilde belirlenip, 6lgtilememektedir. CUSUM grafiginde hata
kutusu araligini asan olay refleks olarak degerlendirilir ve uyarana yanitin
baslangi¢ ani net belirlenebilir. Boylece uyarana cevap olarak gergeklesen
elektrofizyolojik  olaylarin  latanslari  ve  sireleri daha dogru
Olgulebilmektedir (10, 19).

S1, S2 ve basit ses uyaranina karsi ayni (P50, N100, P200 ve P300)
potansiyellerin ortaya ¢iktigi bununla birlikte, S1 ve S2 yanitlarinin daha
blyuk genlikte olduklari goze ¢arpmaktadir (Sekil 5). Bunun iki nedeni
olabilir; birincisi, IOUAI paradigmasindaki S1 ve S2 uyaranlarinin, iUP
paradigmasindaki ses uyaranlarindan daha ylksek siddette olmasidir.
ikincisi ise, S1 ve S2 uyaranlari goz irkilme yanitlari olusturdugu icin bu kas
aktivitesinin EEG yanitlarina eklenmis olmasidir. iUP ile kaydedilen EEG
verisinin analizlerinde goz kirpma artefaktlari ayiklanmistir.

birincil OUAI  paradigmasi ile beyin

Arastirmamizda amacimiz,

potansiyellerinde gergeklesebilecek olasi inhibisyonu arastirmaktir.
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Uyaranin fiziksel 6zelliklerine (siddet, frekans, stire vb.) duyarli olan N100
ve P200 potansiyellerinin, 6n uyaran uygulanmasi ile genliklerinin
zayiflayacagi ongorulmustu. Sekil 4’de, S2 uyaran genliklerinin S1
uyaranina kiyasla hafifge zayifladigi gorilmekle birlikte bu zayiflama
istatistiksel olarak anlamli bulunmamistir. Fraga ve ark. (6) ve San Martin
ve ark. (9) 6n uyaran ve irkilme uyarani arasinda 30, 60, 120 ms zaman
araliklari  uygulamiglar, 6n uyaran uygulandiginda N100, P200
potansiyellerinin genliklerinde zayiflama bulmuglardir. Arastirmamizda
S1 ve S2 uyaranlari ile ortaya gikan beyin potansiyellerinin genliklerinde
anlamh farklilik yoktu. Bizim galismamizda irkilme uyaraninin siddet
seviyesi 107 dB iken Fraga (6) ve San Martin ve arkadaslari (9) 115 dB
irkilme uyarani uygulamiglardir. Bu iki ses siddeti seviyesi arasinda
yaklasik 6,3 kat fiziksel ses siddeti farki bulunmaktadir. Yuksek ses siddeti
nedeniyle olusan yiiksek genlikli beyin potansiyelleri 6n uyaran nedeniyle
daha buytk inhibisyon géstermis olabilir. Fakat, bu arastirmacilar N100
ve P200 potansiyel genliklerinde goriilen 6n uyaran aracili inhibisyonun
goz kirpma refleksindeki inhibisyon ile korele olmadigini bildirmislerdir.
Kedzior ve arkadaslari da (20, 21) motor yanitlardaki inhibisyon ile beyin
yanitlarinda goérdukleri inhibisyon arasinda korelasyon olmadigini ve bu
nedenle beyin potansiyellerinin, sensori-motor yanitlarla kismen 6rtusen
fakat farkl noral yapilarinda katildigi baglantilarla kontrol edildigini 6ne
sirmuslerdir. Arastirmamizda, 6n uyaran uygulamasi ile motor yanitlarda
anlamh bir zayiflama oldugunu fakat uyariimis beyin potansiyellerinin
genlik ve latanslarini etkilemedigini saptadik. Sonug olarak, duyusal
kapilama siregleri ile sensori-motor kapilama sireglerinin farkli beyin
yapilari ve mekanizmalari ile kontrol edildigi soylenebilir.

Literatlirde, 6n uyaran ile uyaran arasindaki siire 120 ms oldugunda
OUAI'nin  en vyiiksek gerceklestigi  bildirilmistir. Bu  nedenle,
arastirmamizda uyaran ve On uyaran arasindaki sire 120 ms olarak
belirlenmistir. Kisa zaman araliklari habitiiasyon ve beklenti gelismesine
neden olmaktadir (17, 18). OUAI uyaran deseninde kullanilan biyiik
zaman araliklari bu etkiyi zayiflatmaktadir, fakat bu durumda kayit stresi
uzamaktadir. Bu etkileri gbz 6ntline alarak, uygun sayida uyaran ve kayit
suresini belirlemeye ¢alistigimiz arastirmamizda tek bir oturumda, 30’ar
adet S1 ve S2 uyarani rastgele sirayla ve 7 ile 22 s arasinda degisen zaman
araliklariyla uygulanmistir. Fraga ve arkadaglari (6), her bir oturumda 85
uyaran bulunan iki oturumla, Pascalis ve arkadaslari (22), toplamda 86
uyaran uygulayarak OUAI'ni incelemislerdir. Kedzior ve arkadaslari (21),
tek oturumda 130 uyaran uygulamiglardir. Bu ¢alismalarda daha kisa
zaman araliklarinda uyaranlar uygulandig icin N100, P200 yanitlarinda
habittiasyon gelismis ve daha dusik S2 genlikleri elde edilmis olabilir. Bu
bizim  EEG arasindaki  farkliliklarin

¢aligmalarla bulgularimiz

nedenlerinden birisi toplam veri sayisindaki farkhhk olabilir.

Examination Of Prepulse Inhibition in Healthy Individuals Using

Electromyography And Electroencephalography

Sonug Ve Oneriler
Bu calismada, siddetli bir ses uyaranindan 120 ms 6nce daha dusik siddette

ses uyarani uyguladigimizda OOc kasindan kaydettigimiz g6z kirpma

refleksinin literattirle uyumlu olarak inhibisyona ugradigini gosterdik. EMG-

CUSUM ile elde ettigimiz S1 ve S2 uyaranlarinin latansi daha uzun

bulunmustur. isitsel uyaranlarla meydana gelen motor yanitlarda bilinenden
daha fazla sayida sinaptik baglanti olabilir. Diger beyin sapi refleksleri ytuzeyel
EMG yani sira intramiskiler EMG ile de galisilarak latans ve sure degerleri

EMG-CUSUM yontemiyle karsilastirldiginda daha dogru bir sonuca

ulagilabilir. Ses wuyaranlari ile EEG ve irkilme kas yanitlari Dbirlikte

incelenecekse, OOc kasi yerine beyne daha uzak olan kaslardan (m.

sternocleidomastoideus ve m. trapezius gibi) kayit alindiginda EEG

degerlendirilmesini daha saglikl yapilabilir.
Sensori-motor zayiflamaya neden olan 6n uyaran uygulanmasinin beyin bilgi
baskilamaya neden  olabilecegini

isleme  sureglerinde de  bir

distndirmektedir. Bu konuda az sayida bulunan arastirmalardan farkli olarak
6n uyaran uygulanmasinin beyin elektrik aktivitesinin genlik ve latanslarinda
anlaml  bir etkisinin olmadigini gézlemledik. Literatiirde mevcut olan
galismalar temel olarak benzer goriinse de uyaranlarin ses siddetleri,
uyaranlar arasindaki sireler ve uyaran sayisi gibi birgok farklilklar
icermektedir. Bu fiziksel 6zelliklerin etkilerini daha agik ortaya koyabilmek igin
her defasinda sadece tek bir parametrenin degistirildigi bir dizi arastirma
planlanmalidir.  Ancak, mevcut bulgularimiz  1si8inda, ©n uyaran
uygulanmasinin siddetli isitsel uyarana karsi olusturdugu sensori-motor
yanitlarla, beyindeki bilgi isleme slreglerinin ayni mekanizma ve ayni beyin
yapilariile yiritilmedigi séylenebilir. Bu arastirmanin kisitlari olarak; EMG ve
EEG’yi ayni anda incelemek igin bazi verileri gézden g¢ikartmak durumunda
incelenmesinde crosstalk

kalinmasi ve kas-beyin aktivitesinin birlikte

artefaktlari zorluklari s6ylenebilir.
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Determination of Endoplasmic Reticulum Stress Protein

Expression Levels in Nasal Polyp Tissue

Nazal Polip Dokusunda Endoplazmik Retikulum Stres

Proteinlerinin ifadelenme Diizeylerinin Belirlenmesi

Abstract
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pathway in developing nasal polyps.

Materials and Methods: Nasal polyp (NP) samples were collected from 30 individuals
diagnosed with nasal polyposis. Participants were categorized into three groups: those
with NP only, asthma and NP, and Samter's syndrome. Control tissues were obtained
Furkan KARALOGLU** 0000-0001-7712-726X from the nasal mucosa of 10 healthy individuals. Western blot analysis was used to
measure the expression levels of ER stress proteins (Bip/Grp78, elF2a, and CHOP) in

both study and control groups.

Results: The expression of Bip/GRP78 increased by 1.94-fold, 2.68-fold, and 1.92-fold in
* Usak Universitesi, Tip Fakiiltesi, KBB Hastaliklar

Anabilim Dali, Usak

the first, second, and third groups, respectively, compared to the control group

(p=0.275). CHOP expression increased by 2.20-fold, 2.60-fold, and 3.45-fold in the first,
** Gazi Universitesi, Tip Fakiiltesi, KBB Hastaliklari

Anabilim Dali, Ankara

second, and third groups, respectively, compared to the control group (p=0.050). P-
elF2a expression increased by 1.66-fold, 2.60-fold, and 4.15-fold in the first, second, and

- S L o -
Gazi Universitesi, Tip Fakiiltesi, Tibbi Biyoloji ve third groups, respectively, compared to the control group (p=0.127).

Genetik Anabilim Dali, Ankara Conclusion: This study provides initial insights into the potential involvement of the ER
stress pathway in nasal polyp development. While our results suggest a correlation,
further investigations with larger sample sizes and consideration of additional elements
of the ER stress pathway are necessary for definitive conclusions.

Keywords: Er stress, nasal polyp, unfolded protein response
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etkilerini incelemektir.

Gereg ve yontemler: Nazal polip (NP) 6rnekleri, nazal polipozisli 30 hastadan rastgele
alinmistir. Calisma grubu sirasiyla Gge ayrilmigtir; birinci grup sadece NP olanlar, ikinci
grup astim ile NP birlikteligi olanlar ve liglincii grup ise Samter hastaligi olanlar. Kontrol
dokulari ise 10 saglikh bireyin burun mukozasindan alinmistir. Calisma grubu ve kontrol
grubunda ER stres proteinlerinin (Bip/Grp78, elF2a, and CHOP) ifadelenme duzeyleri
western blot yontemi ile l¢llmustur.

Bulgular: Bip/GRP78 diizeyi kontrol gruba gore sirasiyla; 1. grupta 1.94 kat, 2. grupta
2.68 kat ve 3. grupta ise 1.92 kat artmistir (p=0.275). CHOP diizeyi kontrol gruba gére
sirasiyla; 1. grupta 2.20 kat, 2. grupta 2.60 kat ve 3. grupta ise 3.45 kat artmistir
(p=0.050). P-elF2a dlizeyi kontrol gruba gore sirasiyla; 1. grupta 1.66 kat, 2. grupta 2.60
kat ve 3. grupta ise 4.15 kat artmistir (p=0.127).

Sonug: Calismamiz ER stres yolaginin nazal polip gelisimindeki rolinl irdeleyen 6nci

Gelig Tarihi: 21.12.2023 arastirmalardandir.
Kabul Tarihi: 02.02.2024
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Sonuglarimiz ER stres yolaginin nazal polip gelisiminde etkisi olabilecegini
desteklemekle beraber, kesin yargiya varabilmek igin, daha fazla denegin
kullanildigi ve ER stres yolaginin diger elemanlarini da igeren galismalarin
planlanmasi gerektigini gostermektedir.

Anahtar Kelimeler: Er stres, nazal polip, unfolded protein response

Introduction

Nasal polyposis (NP) is a chronic inflammatory disease affecting the mucosa of
the nasal cavity and paranasal sinuses. Its pathogenesis is controversial, and
high recurrence rates challenge physicians. A consensus points to a chronic
inflammatory process as the cause of polyp development (1). Understanding
the inflammatory mechanisms leading to polyp formation is crucial for
improved disease management.

The endoplasmic reticulum (ER), an intracytoplasmic organelle, serves various
functions within the cell. When the ER's capacity is exceeded, unfolded and
misfolded proteins accumulate in the cytosol, activating multiple
inflammatory and stress signaling pathways known as "ER stress" (2). The
stress initiates "Unfolded Protein Response" (UPR) to preserve vital cell
functions, regulating metabolic signals, oxidative stress, and inflammatory
pathways (3).

Recent studies point out that endoplasmic reticulum (ER) stress plays a crucial
role in the development of inflammation (4). Given that NP is an
inflammatory-based disease, it suggests that ER stress could be a fundamental
factor in the development of NP and needs further clarification. This study
specifically investigates the role of the unfolded protein response (UPR)
triggered by ER stress. Using western blotting, we evaluated the expression
levels of three essential proteins associated with UPR (Bip/Grp78, elF2a, and
CHOP). The proteins in polyp tissues from NP patients were compared with

control tissues from healthy individuals. In summary, the study aims to

contribute new insights into the inflammatory origins of NP disease.

Materials and Methods
The local institutional ethical committee approved this study, and informed

consent was obtained from all participants before samples were collected.

Sample collection and preparation

We collected nasal polyp tissue samples from 30 subjects (21 males and nine
females) undergoing endoscopic sinus surgery for chronic rhinosinusitis with
nasal polyps (NP). We separately studied cases with asthma and acetylsalicylic
acid (ASA) intolerance (Samter's triad) due to their impact on NP, excluding
those with other systemic diseases from the study.

Control subjects were healthy individuals without any systemic disease. We
obtained control tissues from the healthy inferior turbinate mucosa of 10
subjects (six males, four females) without rhinosinusitis or nasal polyps.

For western blot analysis, all tissue samples underwent saline wash in the

operating room and were then stored in frozen liquid nitrogen at -80 °C.
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Tissue Homogenization

Nasal polyp and control tissues washed once with PBS (Saline phosphate
buffer, HyClone™, US) were stored at -80°C until use.

Tissues weighed with a precision scale (Shimadzu, Japan) were taken into
RIPA buffer (tissue disintegrating buffer, Cell Signaling Technology, Inc.
US) and fragmented with the help of a tissue homogenizer (1000uL RIPA
buffer was used for 100mg tissue).
Tissue homogenates were placed in microcentrifuge tubes and
centrifuged at 13000 x g at +4°C for 15 minutes.

The BCA (biquinchoninic acid) method was used to determine the
amount of protein in the samples whose supernatants were taken after
centrifugation.

The samples whose protein contents were determined were mixed with
5X sample loading buffer (Laemmli buffer) in the appropriate ratio, boiled
at 95°C for 5 minutes, and denaturation was carried out.

Samples were stored at -20 °C until used for western blotting.
Preparation of SDS (Sodium dodecyl sulfate)-Polyacrylamide Gel

A 5 mL SDS-polyacrylamide gel mixture was prepared at two different
densities, 4% and 12%. A comb containing ten wells was placed after
filling the gel solution between the glass surfaces. The gel was then left at
room temperature for 30 minutes to freeze.

Loading and Electrophoresis of SDS-Polyacrylamide Gel

After polymerization of the SDS-polyacrylamide gel, it was placed in the
electrophoresis tank. Each of the gels had ten wells. 10 pL (20 pg of each
sample) from 3 polyps and one control tissue were loaded into the wells.
5 pL of molecular weight marker was loaded into the last well. After the
samples were loaded, the electrodes of the electrophoresis system were
placed. Electrophoresis was performed at 100 volts for 2 hours in a cold
room.

Transfer of Proteins on SDS-Polyacrylamide Gel to Nitrocellulose
Membrane

After electrophoresis, the proteins in the gel were transferred to the
membrane. The membrane-gel cassette of the small polyacrylamide gel
system was used during this process. Transfer of proteins from the gel to
the nitrocellulose membrane was performed in a cold room at 200 mAmp
currents for 2 hours. After the transfer process, the cassette was opened,
and the membrane was taken for immunological detection.
Immunological Detection of Proteins on Nitrocellulose Membrane

In immunological detection, firstly, after protein transfer, the
nitrocellulose membrane was kept in a closure solution containing TBST
(Tris-salt-tween 20, Cell Signaling Technology, Inc. US) and skimmed milk
powder (Cell Signaling Tech, Inc. US) for one hour. This capping process
aimed to prevent the antibodies from misbinding by covering the non-

protein-bound membrane regions with powdered milk.
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Then, the membrane was washed in TBST solution. After washing, the
membrane was treated overnight with primary antibody diluted in TBST+5%
skim milk powder solution.

The primary antibody (Cell Signaling Tech, Inc. US) specific to the
investigated protein was used in this study. The membrane was treated with
the primary antibody overnight and then washed three times for five
minutes with TBST (Tris-salt-tween 20) solution. After washing, the
membrane was incubated in an HRP-conjugated secondary antibody (Cell
Signaling Tech, Inc. US) solution diluted in TBST+5% skimmed milk powder
solution for one hour on an orbital shaker (BioSan, Latvia). Next, the holding
process was done on a horizontal shaker. Following this step, the membrane
was washed three times for five minutes with TBST solution. Then, the ECL
(SuperSignal™ West-Femto chemiluminescent substrate, US) solution, which
is the substrate of HRP, was dripped onto the membrane for imaging
purposes to cover the surface, and the chemiluminescent radiation was
photographed in the Gel-Logic 2200 Pro imaging and documentation
(CareStream, US) system.

Presentation of the digital data and statistical analysis

The obtained digital images were recorded for pixel analysis by
proportioning the band structures formed by the target proteins in the polyp
and control tissues to the band structures of a housekeeping protein
(GAPDH- Cell Signaling Tech, Inc. US). The results were interpreted in
comparison with controls. Densitometric analysis of pixel data (px) was
presented numerically and graphically with a trend curve. Statistical analysis
was performed on numerical variables using the IBM SPSS v21 program. The
Shapiro-Wilk and Kolmogorov-Smirnov tests were employed to assess
normality in continuous variables. As our results deviated from normal
distribution, the Mann-Whitney U test was used to evaluate mean
differences between independent and control groups, aiming to identify any

difference. A significance level of p < 0.05 indicated statistical significance.

Results

Demographic and clinical characteristics

A total of 40 subjects were included in the study. The NP group consisted of
30 subjects (21 males and nine females; median age: 45,2 +13,28). This
group was divided into three subgroups. The first group (group 1) was
classified as only NP patients (20 subjects), the second group (group 2) with
asthma and NP coexistence (4 subjects), and the third group (group 3) as the

NP group with Samter's disease (6 subjects) (table 1).

Table 1. Distribution of patients in the NP group
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The control group consisted of 10 subjects (6 males and four
females; the median age was 28,1 +10,39).

Western blot analysis

Band structures obtained from western blot analysis of Bip/GRP78,
CHOP, and P-elF2a proteins in study and control tissues are shown

in Figure 1.

C Gl G2 G3

BiP | s 78 kDa
CHOP 27 kDa

GAPDH m 37 kDa

Figure 1. Western blot results of Bip/GRP78, CHOP and P-elF2a
proteins (kDa: Kilodalton, C: control, G1: Only NP group, G2:
Asthma+NP group, G3: NP+Samter group.)

The expression of Bip/GRP78 increased by 1.94-fold, 2.68-fold, and
1.92-fold in the first, second, and third groups, respectively,
compared to the control group (p=0.275) (R?=0.3397) (Figure 2).

3
2,5 R2=10,5089
2
1,5
1
§ ]
0

Control Group 1 Group 2 Group 3

Group 1 Group 2 Group 3 Total
Female 6 1 2 9
Male 14 3 4 21
Total 20 (%67) 4(%13) 6 (%20) 30 (%100)

Figure 2. Graph and exponential trend curve of the Bip/GRP78

protein expression level in the study and control groups.

CHOP expression showed increases of 2.20-fold, 2.60-fold, and
3.45-fold in the first, second, and third groups, respectively,
compared to the control group (p=0.050) (R?=0.9112) (Figure 3).
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Control Group 1 Group 2 Group 3

Figure 3. Graph and exponential trend curve of the expression level of

CHOP protein in the study and control groups.

P-elF2a expression increased by 1.66-fold, 2.60-fold, and 4.15-fold in
the first, second, and third groups, respectively, compared to the

control group (p=0.127) (R?=0.9997) (Figure 4).

5,0

4,0
R?=0,9993

3,0

2,0

1,0

0,0

Control Group 1 Group 2 Group 3

Figure 4. Graph and exponential trend curve of the expression level

of P-elF2a protein in the study and control groups.

Discussion

The nasal cavity and paranasal sinuses are the initial contact points
for respiratory antigens, making them prone to specific and
nonspecific inflammatory responses. While certain inflammatory
reactions can lead to nasal polyps, the precise triggers are not fully
understood. It is widely acknowledged that bacteria, viruses, airborne
allergens, and fungal elements contribute to inflammation. However,
the mystery persists as to why not all individuals exposed to these

stimuli develop nasal polyposis.
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Although extensive research has explored the roles of various inflammation
mediators, immunoglobins, superantigens, and oxidative stress parameters,
the exact cause remains elusive (5).

The ER stress phenomenon, with its crucial role in inflammatory and
apoptotic pathways, may play a critical role in the pathogenesis of nasal
polyposis. Previous investigations by Kim et al. demonstrated an increased
ER-stress response in nasal polyp tissues exposed to Staphylococcus aureus
superantigens (6). Similarly, Jeanson et al. observed increased UPR response
in nasal mucosa cells exposed to external oxidative stress (7). However, these
studies focused on ER stress mediators induced by external interventions. In
contrast, our study directly examined the role of ER stress in polyp
development without external interventions on the tissue. Additionally,
considering the frequent co-occurrence of asthma and ASA sensitivity
(Samter triad) in nasal polyposis, the investigation evaluated three distinct
groups: patients with sole nasal polyposis (group 1), patients presenting with
both asthma and nasal polyposis (group 2), and patients exhibiting Samter's
triad (group 3).

Proteins fold and complete maturation within the endoplasmic reticulum
(ER), which provides an oxidative microenvironment crucial for accurate
folding. However, inflammatory stress disrupts this microenvironment,
accumulating misfolded and unfolded proteins (8). These proteins
accumulate in the cytosol, causing cell damage and inducing ER stress (9).
After ER stress is triggered, unfolded protein response (UPR) signaling
pathways are activated to maintain vital cell functions (10). UPR counters the
stress stimulus, stimulating protein folding by increasing chaperone proteins
and protein foldases (11). Although overall protein production decreases
during this stage, stress proteins continue to be produced. If folding capacity
is exceeded, unfolded proteins are removed by ER-associated protein
degradation (ERAD) (12).

The UPR regulates intracellular metabolic stress, oxidative damage, and
inflammation pathways. Recent research indicates that UPR might initiate
inflammation and play a crucial role in the development of inflammatory
diseases (13).

In our study, the expression levels of three main proteins crucial in the UPR
pathway were evaluated: intracellular chaperone Bip/GRP78, translation
initiating factor elF2a, and transcription factor CHOP. Furthermore,
expression profiles were assessed in three subgroups considering the effect
of asthma and ASA sensitivity.

Bip/GRP78, a master regulator of UPR, plays a crucial role in maintaining cell
survival in stress conditions (14). It suppresses the caspase system, slowing
down apoptosis (15,16). Downregulation of this mechanism may contribute
to polyp growth. Although the expression level of Bip/GRP78 increased in all
three NP groups, the lack of statistical significance is attributed to the limited
number of subjects. Nevertheless, the results guide future studies with a

larger population.

23



Faruk Kadri BAKKAL et al.

CHOP, generally not expressed without stress stimuli, is strongly
expressed in response to ER stress (17). Our study revealed a significant
increase in CHOP expression within polyp tissue compared to the control
group, suggesting a role in nasal polyps by triggering pro-apoptotic
effects, activating oxidative damage mechanisms, and enhancing
inflammatory functions (18). Notably, the elevated CHOP expression in
the Samter group amplifies stress signals, potentially contributing to
treatment resistance and increased likelihood of relapses.

Stress stimulus impairs protein synthesis of the cell. When the folding of
newly synthesized proteins is disrupted, mRNA translation is reduced to
suppress further production of unfolded proteins (19). The eukaryotic
initiating factor-2a (elF2a) mediates the binding of the translation
initiator met-tRNA to the ribosome (20). However, phosphorylation of the
alpha subunit of elF2a interrupts this step and stops protein production.
Then, protein translation is decreased, and mRNAs required for the UPR
are stimulated (21).

Our study revealed a substantial increase in elF2a expression, especially
in polyps from Samter's syndrome patients. Although not reaching
statistical significance, the results suggest potential activation of the PERK
branch in the UPR pathway due to ER stress in polyp tissue. The
underlying implication is that inflammatory processes in polyp tissue
contribute to an elevated stress stimulus in individuals with Samter's
syndrome.

Nasal polyposis is a complex and costly disease with a significant impact
on social life and workforce. The coexistence of asthma and Samter's

disease adversely affects prognosis (22).
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Due to the inflammatory nature, physicians often resort to steroids as the
most effective treatment for NP (23). However, recurrences persist even
after current drug and surgical treatments (24). By elucidating its
etiopathogenesis, more effective and less costly treatment approaches can

be developed.

While ER stress has recently been implicated in inflammation, its role in
nasal polyps requires further investigation. If the relationship between NP
and ER stress is proven, treatment options related to ER stress inhibition
may be considered in the future. However, our study includes limited
subjects, necessitating further research for definitive conclusions.

In conclusion, the ER stress-induced UPR pathway, with proven effects in
the etiology of many inflammatory diseases, appears to have a role in the
pathogenesis of NP. This study serves as a pilot investigation on this
subject, emphasizing the need for further studies involving other elements

of the UPR pathway in a larger population.

Acknowledgment
We express our appreciation to Prof. Dr. Necat Alatas for his invaluable

contributions during the statistical evaluation phase of the study

24



Determination of Endoplasmic Reticulum Stress Protein Expression

Levels in Nasal Polyp Tissue

References

1.

10.

11.

12.

Hulse KE, Stevens WW, Tan BK, Schleimer RP. Pathogenesis of Nasal
Polyposis. Clin Exp Allergy. 2014; 45(2): 328-346.

Cao SS, Luo KL, Shi L. Endoplasmic reticulum stress interacts with
inflammation in human diseases. J Cell Physiol. 2016; 231(2): 288-
294.

Burgos-Mordn E, Abad-Jiménez Z, Martinez de Marafidon A, et al.
Relationship between oxidative stress, ER stress, and inflammation
in type 2 diabetes: the battle continues. J Clin Med. 2019; 8(9):
1385.

Ghemrawi R, Battaglia-Hsu SF, Arnold C. Endoplasmic reticulum
stress in metabolic disorders. Cells. 2018; 7(6): 63.

Hulse KE, Stevens WW, Tan BK, Schleimer RP. Pathogenesis of nasal
polyposis. Clin Exp Allergy. 2015; 45(2): 328-346.

Kim YM, Jin J, Choi JA, et al. Staphylococcus aureus enterotoxin B-
induced endoplasmic reticulum stress response is associated with
chronic rhinosinusitis with nasal polyposis. Clin Biochem 2014;
47(12): 96-103.

Jeanson L, Kelly M, Coste A, et al. Oxidative stress induces unfolding
protein response and inflammation in nasal polyposis. Allergy 2012;
67(3): 403-412.

Hotamisligil GS, Davis RJ. Cell signaling and stress responses. Cold
Spring Harb Perspect Biol. 2016; 8(10): a006072.

Oakes SA, Papa FR. The role of endoplasmic reticulum stress in
human pathology. Annu Rev Pathol. 2015; 10: 173-194.

Senft D, Ze’ev AR. UPR, autophagy, and mitochondria crosstalk
underlies the ER stress response. Trends Biochem Sci. 2015; 40(3):
141-148.

Almanza A, Carlesso A, Chintha C, et al. Endoplasmic reticulum
stress  signalling—from basic  mechanisms  to clinical
applications. FEBS J. 2019; 286(2): 241-278.

Hwang J, Qi L. Quality control in the endoplasmic reticulum:
crosstalk between ERAD and UPR pathways. Trends Biochem Sci.
2018; 43(8): 593-605.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Nazal Polip Dokusunda Endoplazmik Retikulum Stres Proteinlerinin

ifadelenme Diizeylerinin Belirlenmesi

So JS. Roles of endoplasmic reticulum stress in immune
responses. Mol Cells 2018; 41(8): 705.

Macias AT, Williamson DS, Allen N, et al. Adenosine-derived inhibitors
of 78 kDa glucose regulated protein (Grp78) ATPase: insights into
isoform selectivity. J Med Chem. 2011; 54(12): 4034-4041.

Arruda AP, Hotamisligil GS. Calcium homeostasis and organelle
function in the pathogenesis of obesity and diabetes. Cell Metab.
2015; 22(3): 381-397.

Elfiky AA, Baghdady AM, Ali SA, Ahmed MI. GRP78 targeting: Hitting
two birds with a stone. Life sci. 2020; 260: 118317.

Hu H, Tian M, Ding C, Yu S. The C/EBP homologous protein (CHOP)
transcription factor functions in endoplasmic reticulum stress-induced
apoptosis and microbial infection. Front Immunol. 2019; 9: 3083.

Li Y, Guo Y, Tang J, et al. New insights into the roles of CHOP-induced
apoptosis in ER stress. Acta Biochim Biophys Sin. 2014; 46(8): 629-640.
Wang M, Kaufman RJ. Protein misfolding in the endoplasmic reticulum
as a conduit to human disease. Nature 2016; 529(7586): 326-335.
Donnelly N, Gorman AM, Gupta S, Samali A. The elF2a kinases: their
structures and functions. Cell Mol Life Sci. 2013; 70(19): 3493-3511.
Hsu SK, Chiu CC, Dahms HU, et al. Unfolded protein response (UPR) in
survival, dormancy, immunosuppression, metastasis, and treatments
of cancer cells. Int J Mol Sci. 2019; 20(10): 2518.

Stevens WW, Peters AT, Hirsch AG, et al. Clinical characteristics of
patients with chronic rhinosinusitis with nasal polyps, asthma, and
aspirin-exacerbated respiratory disease. J Allergy Clin Immunol Pract.
2017;5(4): 1061-1070.

Ecevit MC, Erdag TK, Dogan E, Sutay S. Effect of steroids for nasal
polyposis surgery: a placebo-controlled, randomized, double-blind
study. Laryngoscope 2015; 125(9): 2041-2045.

DeConde AS, Mace JC, Levy JM, et al. Prevalence of polyp recurrence
after endoscopic sinus surgery for chronic rhinosinusitis with nasal
polyposis. Laryngoscope 2017; 127(3): 550-555.

25



KLINIK CALISMA / CLINICAL TRIAL

Ege Klin Tip Derg 2024;62 (1): 26-33

Knowledge, Attitude and Behavior of Health Workers About
Travel Health

Saghk Calisanlarinin Seyahat Saghdgina iliskin Bilgi, Tutum

Edip BAYRAK*0000-0002-1200-9198

Akkan AVCI**0000-0002-4627-0909

Onder YESILOGLU***0000-0003-0149-8456

Erhan KAYA****0000-0001-7458-3024

Abdullah GOLBOL*****0000-0003-4999-5259
Hilmi Erdem SUMBUL******0000-0002-7192-0280
Ahmet Riza SAHIN*****0000-0002-4415-076X
Ramazan Azim OKYAY****0000-0001-8767-2771

* Yozgat City Hospital, Department of Infectious
Disease, Yozgat, Turkey.
** Health Science University, Adana City Research
and Training Hospital, Department of Emergency
Medicine, Adana, Turkey.
*** Gaziantep 25 Aralik State Hospital, Emergency
Medicine Clinic, Gaziantep, Turkey
**** Kahramanmaras Sutcu Imam University,
Faculty of Medicine, Department of Public Health,
Kahramanmaras, Turkey
***** Health Science University, Adana City
Research and Training Hospital, Department of
Infectious Disease, Adana, Turkey.
***%** Health Science University, Adana City
Research and Training Hospital, Department of

Internal Medicine, Adana, Turkey

*Corresponding Author: Akkan AVCI

Health Science University, Adana City Research and
Training Hospital, Department of Emergency
Medicine, Adana, Turkey.

Email: drakkanavci@gmail.com

Gelig Tarihi: 08.01.2024
Kabul Tarihi: 18.03.2024

ve Davranislari

Abstract

Objective: The purpose of this study was to investigate the knowledge, practices, and
attitudes of medical professionals about travel medicine who were sent by the Ministry
of Health to the endemic zone on a voluntary basis.

Method: This cross-sectional study was conducted in the Mogadishu Somalia Tirkiye
Recep Tayyip Erdogan Training and Research Hospital between March 23 and July 20,
2023. The study involved 95 healthcare workers who reported for work at certain times
over the course of four months. The poll was filled out by 91 participants, as 4
individuals declined to participate. Participants were given the option to tick more than
one option. The sample size could not be established since every medical practitioner
who attended the hospital during the course of the four months was included.

Results: The participants' average age was 42.09, and 75 (82.4%) were men. 66 people,
or 72.5%, were married. Of the participants, 32 (35.2%) were physicians, 28 (30.8%)
were midwives and nurses, 30 (33%) were staff members in the administrative domain,
and 1 (1%), was a pharmacist. Three individuals (3.3%) held a high school diploma, 54
individuals (59.3%) held a university degree, and 34 individuals (37.3%) held a master's
or doctorate degree. Of the participants, 18 (19.8%) were there for
educational/research goals, 78 (85.7%) for financial reasons, 21 (23.1%) for exploratory
reasons, and 40 (43.9%) traveled to Somalia for volunteer work

Conclusion: People visiting endemic areas might make better use of travel clinics to
protect themselves against any possible risks prior to, during, and following their trip.

Keywords: Health workers; public health; endemic diseases; travel.

0z

Amag: Bu ¢alismanin amaci, Saglik Bakanhg tarafindan endemik bolgeye gondiilli olarak
gonderilen tip c¢alisanlarinin  seyahat hekimligi konusundaki bilgi, uygulama ve
tutumlarinin arastirilmasidir.

Yéntem: Kesitsel tipte olan bu ¢alisma, Mogadisu Somali Turkiye Recep Tayyip Erdogan
Egitim ve Arastirma Hastanesi'nde 23 Mart - 20 Temmuz 2023 tarihleri arasinda
gergeklestirildi. Arastirmaya dort ay boyunca belirli zamanlarda ise bagvuran 95 saghk
¢alisani dahil edildi. Ankete 91 kisi katildi, 4 kisi katilmayi reddetti. Katilimcilara birden
fazla segenegi isaretleme segenegi sunuldu. Dort ay boyunca hastaneye bagvuran tim
tip doktorlarinin dahil edilmesi nedeniyle 6rneklem bilyuklugu belirlenemedi.

Bulgular: Katimcilarin yas ortalamasi 42,09 olup 75'i (%82,4) erkektir. 66 kisi yani
%72,5'i evliydi. Katihmcilarin 32'si (%35,2) hekim, 28'i (%30,8) ebe ve hemsire, 30'u
(%33) idari personel, 1'i (%1) ise eczaciydi. Ug kisi (%3,3) lise diplomasina, 54 kisi (%59,3)

Universite diplomasina ve 34 kisi (%37,3) ylksek lisans veya doktora derecesine sahipti.
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Katiimcilarin 18'i (%19,8) egitim/arastirma amaciyla, 78'i (%85,7) maddi
nedenlerle, 21'i (%23,1) kesif amaciyla ve 40" (%43,9) gonulli galisma
amaciyla Somali'ye gitmisti.

Sonug: Endemik bolgeleri ziyaret eden kisiler, seyahat oncesinde, seyahat
sirasinda ve sonrasinda olasi risklere karsi kendilerini korumak igin seyahat
kliniklerinden daha iyi yararlanabilirler.
Anahtar Kelimeler: Saglk calisanlar; Halk Saghgi;; endemik hastaliklar;

seyahat.

Introduction

The United Nations World Tourism Organization (UNWTO) reports that 1
billion 186 million individuals visited other countries in 2015. With 674 million
travelers in 2010, it is clear that the number of travelers is growing annually.
This number doubles in 2022 compared to the previous year following the
epidemic, with more than 900 million individuals traveled worldwide. In 2023,
the rate is predicted to be between 80 and 90 percent of the rates prior to the
pandemic?.

Of all the trips aboard, 52% of the travels is done for vacation, 16% is for
business, and the remaining 24% is for pilgrimage, visiting family, and
receiving medical care?3. Travel to developing nations accounts for about half
of all travel worldwide. Latin America, Africa, and the Middle East Asia are
regarded as the most risky regions in terms of infection risk*.

Many travelers are unaware that particular destinations can increase the
chances of exacerbating various health problems, thus they may fail to take
the necessary precautions before their trip. Experts in health have a crucial
role in counseling on travel diseases both before and after the trip>®.

Medical practitioners should also be able to identify patients who may need
follow-up after returning from travel and administer therapeutic drugs while
on the go’.

The idea of travel diseases is highlighted by the annual rise in travel to
underdeveloped nations®. As a result, vaccinations and travel medicine are
now more important than ever. Furthermore, it is now much more crucial to
research the destination's risks before visiting and to take protective
measures®.

A new interdisciplinary area called travel medicine seeks to preserve the
health and well-being of travelers!®. Travel medicine is a branch of medicine
that deals with all medical conditions related to travel, including trauma,
cardiac disorders, embolism, jet lag, sunburn, and similar conditions that may
arise during travel. It also includes infectious diseases like malaria, traveler's
diarrhea, and yellow fever!?.

The most important strategies for preventing illness are immunizing travelers
based on the destination area, educating them about the dangers of disease
there, and administering prophylaxis if needed?13,

Travel medicine clinics are considered essential for Turkey, given factors
including its geopolitical location, tourism potential, Istanbul's significant

airline traffic role, and the ongoing global refugee crisis.
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Currently offering pre- and post-travel advice, and treatment applications
are conducted in55 centers, with the "Turkish General Directorate of
Borders and Coasts" being the organization in our nation that offers the
most thorough and extensive service on this subject.

The purpose of this study was to investigate the knowledge, practices,
and attitudes of medical professionals about travel medicine who were

sent by the Ministry of Health to the endemic zone on a voluntary basis.

Material and Methods

Setting and Sample

This cross-sectional study was conducted in the Mogadishu SOMALIA-
TURKIYE Recep Tayyip Erdogan Training and Research Hospital between
March 23 and July 20, 2023. The study involved 95 healthcare workers
who reported for work at certain times over the course of four months.
The poll was filled out by 91 participants, as 4 individuals declined to
participate. The sample size could not be established since every medical
practitioner who attended the hospital during the course of the four
months was included.

Procedure

Turkish medical staff members who worked in the hospital were
personally surveyed by an infectious diseases specialist. Information was
gathered from those who replied. Participants received information on
the survey's objective, data protection, and confidentiality. Participants
in the survey were informed that the entire process was completely
voluntary, that they were required to answer every question, and that
they could discontinue at any moment. Participants were given the
option to tick more than one option. They were asked to specify whether
or not they wanted to participate. Prior to initiating the survey, each
participant provided verbal consent. Participation in the survey was free
of charge.

Survey Tool

The survey's questions were established through a search of the
literature and utilizing information from the Turkish General Health
Directorate of Borders and Coasts website. The poll consisted of 42
questions in total. Six questions were about sociodemographic
information, and sixteen included multiple choice options with the
options yes, no, or I'm not sure. The final twenty questions addressed
mindset and behaviour. The questions were designed in accordance with
the most common diseases and disorders in the region visited. Subjects
like demographic information, pre-travel screening and examination,
vaccinations, diseases of the respiratory system like Covid-19 and
tuberculosis, parasitic diseases spread by mosquitos such as malaria,
tetanus, STDs, and sun exposure risks were all considered when creating
the questions. Age, gender, occupation, marital status, reason for visiting
the endemic area, and prior visits to the destination were among the

demographic information gathered.
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Questions about individuals behaviour and outlook were designed featuring
a yes/no response option. The questions evaluating participants knowledge
were designed in such a way that some of the responses were yes, no, and
not sure, while others were multiple choice. The study was approved by the
ethics committee on May 30, 2023, with decision number 781 and
MSTH/14297 from Mogadishu Somali-Turkey Recep Tayyip Erdogan Training

and Research Hospital.
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Pre-travel vaccination status of the participants revealed that 39 (57.1%)
had tetanus, 24 (26.4%) had hepatitis B, 14 (15.4%) had polio, 6 (6.6%)
had chickenpox, 4 (4.4%) had whooping cough, 9 (9.9%) had influenza, 30
(33.3%) had covid-19, 10 (11%) had hepatitis A, 1 (1.1%) had rabies, and

44 (48.4%) had yellow fever vaccinations prior to travel (Table 2).

Table 2: Vaccination behaviors of participants.

Statistical Analysis
The SPSS 25.0 package application was used to perform statistical analysis on Number %
the data. Descriptive statistics are shown as number(s), percentage (%) and Tetanus vaccine
Yes 39 57.1
meanzstandard deviation (SD) values. No 52 42.9
Results Hepatitis B vaccine
Yes 24 26.4
The participants' average age was 42.09, and 75 (82.4%) were men. 66 No 67 73.6
people, or 72.5%, were married. Of the participants, 32 (35.2%) were
Measles-Rubella-Mumps Vaccine
physicians, 28 (30.8%) were midwives and nurses, 30 (33%) were staff P
Yes 14 154
members in the administrative domain, and 1 (1%), was a pharmacist. Three No 77 84.6
individuals (3.3%) held a high school diploma, 54 individuals (59.3%) held a
Polio vaccine
university degree, and 34 individuals (37.3%) held a master's or doctorate Yes 14 15.4
degree. Of the participants, 18 (19.8%) were there for educational/research No 77 84.6
goals, 78 (85.7%) for financial reasons, 21 (23.1%) for exploratory reasons, - -
Varicella vaccine
and 40 (43.9%) traveled to Somalia for volunteer work (Table 1). Some Yes 6 6.6
participants checked more than a single answer option. No 85 934
Pertussis Vaccine
Table 1: Demographic data of participants Yes 4 4.4
No 87 95.6
Number % Mean+SD
Age (Years) 42.09+8.23 Influenza Vaccine
Yes 9 9.9
Gender No 82 90.1
Male 75 82.4
Female
16 17.6 Covid-19 vaccine
Marital Status Yes %0 330
. No 61 67.0
Married 66 725
Single 25 27.5
' Hepatitis A vaccine
Occupation Yes 10 11.0
No 81 89.0
Doctor 3 35.2
Midwife-nurse 28 30.8
Administrative staff 30 33 Typhus vaccine
Pharmacist 1 1 Yes 52 57.1
No 39 42.9
Educational Status - -
High school 3 33 Rabies vaccine
University 54 59.3 ves 1 11
Master's-Ph.D. 34 374 No 90 98.9
- Yellow fever vaccine
Reason for coming to
Somalia Yes 44 48.4
Educati b 18 19.8 No 47 51.6
ucaf |9n-researc 78 85.7
Economic 21 231
Adventure 40 43.9
Volunteer help
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Of the participants in our study, 44 (48.4%) had routine health

screening tests, and 66 (72.5%) had applied to a health institution

prior to their trip. Twenty-one (23.1%) of the participants had

previously traveled to an African nation. Thirteen individuals (18.7%)

had taken antibiotics or loperamide to avoid diarrhea, while twenty-
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In our survey, 17 (18.7%) individuals answered yes to the question of whether
long-sleeved clothing and mosquito nets can protect against malaria. A total
of 62 individuals (68.1%) agreed that malaria was a life threatening disease.
Table 4 shows the answers given to what the risk factors for malaria are, how

its definite diagnosis is made, what its symptoms are, whether there are

six (28.6%) had taken malaria prophylaxis before to departure. A total alternative transmission pathways other than mosquitos, and what
of 51 (56%) participants carried either sunglasses or sunscreen. Prior medications are used for prophylaxis.
to their trip, 58 (63.7%) participants received information regarding
sexually transmitted diseases (Table 3). Table 4. Participants' malaria knowledge level data.
Table 3. Behavior-attitude data of the participants Number %
Number| % Sinkov, do long sleeves and mosquito nets definitely protect
against malaria? 17 18.7
Did you go to a travel health center before your trip? Yes 74 81.3
Yes 66 725 No
No 25 215 Is malaria a fatal disease? Yes 62 68.1
No 29 29.7
No idea 2 2.2
Have you had routine health screening tests before travel?
Yes 44 48.4 What are the risk factors of malaria?
No 47 51.6 Region visited 11 12.1
Region and length of stay 2 2.2
Region and season 1 11
Have you traveled to any African country before? All 72 79.1
Yes 21 23.1 No idea 5 5.5
No 70 76.9
How is malaria diagnosed definitively?
Did you take malaria prophylaxis before travelling? Rapid test 6 7.0
Yes 26 28.6 Rapid test, peripheral smear, routine blood 1 1.0
No 65 71.4 Rapid test, peripheral smear 1 1.0
Peripheral smear 69 75.0
Routine blood 5 6.0
Did you bring medications such as loperamide or antibiotics No idea 9 10.0
to prevent diarrhea? 17 18.7
Yes 74 81.3
No What are the symptoms of malaria?
How often do you use a mask for diseases such as Covid-19 Fever . 1 L1
and tuberculosis? Fever, sweating 1 L1
46 | 505 Fever, tremor 3 33
Always 23 253 Ver, :
Sometimes . Sweating, tremor 1 1.1
17| 187 Tremor 1 11
Rarely 5 55
Never All 84 92.3
Are there any other ways malaria is transmitted other than
Did you buy sun protection glasses or cream before flies? 30 33.0
traveling? 51 56.0 Yes 58 63.7
Yes 40 44.0 No 3 3.3
No No idea
Did you get information about sexually transmitted diseases Which d_rugs are used in malaria prophylaxis?
before traveling? 58 63.7 Mefloquine 1 121
Yes 33 36.3 Mefloquine, doxycycline 4 4.4
No Doxycycline 9 9.9
Atovaquone proguanil 16 17.6
All 21 231
No idea 30 33.0
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Of all the participants, 73 (80.2%) said that tuberculosis is a life-
threatening disease, 78 (85.7%) stated Covid-19 is a life-threatening
condition, and 82 (89%) stated that tetanus is a life-threatening
condition. When asked if getting a tetanus vaccination is a
straightforward process in Somalia, 39 (42.9%) answered it is, while 47
(51.6%) said they had no idea. When asked about mosquito-borne
diseases, 32 (35.2%) respondents claimed malaria and 44 (48.4%)
answered all options. Fifty-five (60.4%) respondents answered they were
unsure whether there was a chance of contracting leptospirosis or

schistosomiasis in Somalia.
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Fifty-two (57.1%) persons believe typhoid is not a mortal disease. 54
respondents, or 59.3%, stated that any number of conditions could result

in traveler diarrhea.

Consuming sanitized food and water is the most effective way to avoid
diarrhea, according to 72(%79,1) of the patients. Table 5 displays the

participants' level of knowledge about endemic ilinesses.

Table 5. Participants' knowledge level of endemic diseases

Number %
Is tuberculosis a fatal disease?
Yes 73 80.2
No 18 19.8
Is Covid-19 a fatal disease?
Yes 78 85.7
No 13 14.3
Is tetanus a fatal disease?
Yes 81 89.0
No 8 8.8
No idea 2 2.2
Is it easy to get a tetanus vaccine in Somalia?
Yes 39 42.9
No 5 5.5
No idea 47 51.6
Which diseases are transmitted by mosquitoes?
Malaria 32 35.2
Filariasis 0 0.0
Malaria, yellow fever 9 9.9
All 44 48.4
No idea 6 6.6
Is there a risk of schistosomiasis, filariasis, leishmaniasis in Somalia?
Yes 3 3.3
No 33 36.3
No idea 55 60.4
Is typhoid a fatal disease?
Yes 38 41.8
No 52 57.1
No idea 1 11
Which ones cause traveler's diarrhea?
Bacteria 14 15.4
Viruses 6 6.6
Parasites 5 5.5
Bacteria, parasites 1 11
Bacteria, viruses 1 11
All 54 59.3
No idea 10 11.0
What is the main way to protect yourself from diarrhea?
Antibiotics, fluid support, general food and drink cleaning 4 44
Fluid support 9 9.9
Fluid support, general food and drink cleaning 4 4.4
General food and drink cleaning 72 79.1
No idea 2 2.2
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Discussion

Travel Medicine is a new but developing field in the medical community
that directly affects more than 1 billion people worldwide and is a
discipline that concerns the entire world due to greater travel options
and easier international travel. With the Covid-19 pandemic, we have
lately grown more accustomed to importance of this branch of medical
practice.

The average age of our study participants was 42.09, and the majority
were male, married, and university graduate health workers. Physicians,
midwives, and nurses made up more than half of the participants. Most
of the attendees were in Somalia for economic purposes. The average
age of the participants in a South African study was comparable to our
study's?.

The majority of our participants received pre-trip counseling from travel
clinics that provide pre-travel and post-travel advisory services as
determined by Turkey's General Directorate of Border Coasts and Health,
and around half of them underwent normal health screening tests.
Recommended vaccinations in these travel clinics are based on the
traveler's intended destination. Despite the fact that the majority of
participants visited a travel clinic before their departure, their attitudes
toward immunization were shown to be unfavorable. Similar to our
study, studies done in Oman and Dubai have revealed unfavorable
opinions regarding vaccination®7. Despite having received vaccinations
against tetanus, typhoid, and yellow fever, almost half of the individuals
in our study did not have sufficient adherence with other recommended
vaccinations. Similar findings were seen in a Nigerian study which also
found a failure to comply with the recommended yellow fever vaccine?®.
Contrary to our findings, a Chinese study revealed that nearly all tourists
had received the yellow fever vaccination!®. The low percentage of
yellow fever vaccination in our study could be attributed to the fact that,
rather than being required, the immunization is one of the
recommended vaccinations at travel clinics. The fact that the participants
are medical professionals and have yearly screening tests where they are
made aware of possessing protective antibodies against diseases could
be the cause of their reservations toward other vaccines.

Malaria is a parasitic disease that has claimed the lives of millions of
people in endemic places. Malaria-related deaths increased from 15% in
2019%° to 30% in the 2000s. Travelers visiting endemic locations and
residents alike must be mindful of the features of malaria, since the
disease can be highly mortal if left untreated?!. In our study, 68.1 percent
of people believed malaria is a life-threatening disease. According to a
different African study, 90.7% of participants thought that malaria could
be lethal if it wasn't treated properly?2. In a survey of college students
from a malaria-endemic area in Turkey, 15.1% of respondents stated that

malaria is not a lethal disease?2.
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The fact that Africans have greater understanding about this subject can be
attributed to their frequent experiences with malaria. Most of the
participants in our study (81.3%) were aware that mosquito nets, long
sleeves, and sunscreen do not always provide protection from malaria.

In our study, one third of participants answered "yes," while the majority
responded "no," when asked whether they knew about any additional
vectors for malaria transmission outside mosquitoes. In an Ethiopian
community research, 242 (85.2%) out of 426 respondents associated
mosquito bites to malaria. The remaining individuals, however, believed
that eating maize stalks (33.8%), starvation (33.1%), poor personal hygiene
(23.2%), and exposure to cold weather (13.7%) were the causes of malaria.
Malaria can be transferred betweeen individuals, according to 48% of
participants?3. Participants in other previously published survey research
have likewise indicated that they consider mosquito bites as the most
common mode of transmission?4-26,

While female Anopheles mosquito bites are the most frequent form of
transmission, other uncommon methods include blood transfusions,
transplantation, nosocomial and vertical transmission, and the use of
contaminated needles?’. Understanding the modes of transmission is
crucial for implementing fundamental principles of safety for both the
general public and medical practitioners. The majority of participants in our
study were aware of the symptoms, eventual diagnosis, and risk factors for
malaria. In our survey, one-third of individuals said they were unaware of
any medications used in malaria prevention, while roughly 25% of
respondents thought that all medications may be used as preventative
measures.

An important concern for travel medicine is parasitic infections?®. Out of the
5965 patients who sought care from travel health clinics after visiting
Europe in 2011, 482 (8.1%) had malaria, 221 (3.7%) had giardasis, 131 (2.2%)
had schistosomiasis, 154 (2.6%) had cutaneous larva migrans, and 46 cases
(0.8%) had cutaneous leishmaniasis28. Our research also revealed that the
participants' responses to the question on the likelihood of contracting
parasitic infections in Somalia revealed a lack of knowledge on their part.

In our study, more than half of the participants packed sunscreen or
sunglasses to protect themselves from the sun's damaging rays before their
arrival. Similarly, more than half of them had received information
regarding sexually transmitted diseases.

The percentage of participants in our study who took medicine before
traveling in order to avoid diarrhea was quite low. The question "What are
the main ways to protect against diarrhea and what are the factors of
tourist diarrhea?" was accurately answered by the majority of participants.
According to a review, before visiting risky areas, people should take
medication to avoid diseases that lead to diarrhea?°.

In our study, vaccination rates against tetanus are not as high, despite the
fact that most individuals believe the disease to be life-threatening. Tetanus

immunization is also advised before visiting high-risk regions3°.
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In our study, mask use was relatively low despite a high incidence of
individuals believing tuberculosis to be a life-threatening infection. One
of the most dangerous infectious diseases still existing today is
tuberculosis (TB), which still poses a serious threat to global health3?.
Based on population-based estimations, the African continent has the
highest case and death rates due to tuberculosis32.

Living in a crowded household increases the likelihood of contacting
acute respiratory infections, meningococcus, influenza, and tuberculosis,
according to various studies33. It is known that the Covid-19 disease
spread in a rapid fashion in African countries, causing thousands of
deaths and impacting significant populations34. Despite the fact that most
individuals believe that Covid-19 is a deadly illness, our survey revealed
that fewer persons utilize masks and received the Covid-19 immunization

reminder dose prior to travel.

Limitations
Our study's limitations include the small sample size of healthcare
professionals that made up the participants and the hospital's policy

prohibiting staff from leaving the campus.

Edip BAYRAK ve ark.

Conclusion

The number of travelers is rising daily as a result of greater opportunities
for travel around the globe. Travel to developing nations accounts for a
large percentage of travel, and visiting to African nations is becoming more
and more popular every day. As a result, travel medicine, which includes
prevention and management of both infectious and non-infectious
disorders, promises to be a field that requires further attention. Based on
the findings of our research, people visiting endemic areas might make
better use of travel clinics to protect themselves against any possible risks

prior to, during, and following their trip.
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Evaluation of Factors Affecting Prognosis in Community-Acquired
Infection Cases of Older Ages and Being Hospitalized in a Training

and Research Hospital

Bir Egitim ve Arastirma Hastanesinde Yatirilarak izlenen ileri Yas
Toplum Kékenli Enfeksiyon Olgularinda Prognozu Etkileyen

Faktoérlerin Degerlendirilmesi

Abstract

Background and aim: Despite developments in healthcare, geriatric infections are an
important of morbidity and mortality. In this study, factors affecting prognosis in elderly
patients hospitalized due to infectious disease were investigated.

Material and methods : The study was conducted prospectively, and patients aged 65
and over who were hospitalized with a diagnosis of acute bacterial infection were
included as the study group, and patients hospitalized for any reason other than infection
were included as the control group. The EuroQoL-5D-5L (EQ-5D-5L) quality of life scale
was applied to both groups. Blood samples were taken to measure neutrophil CD15
(nCD15) and CD64 (nCD64) and monocyte CD64 (mCD64) levels. In the study group, the
Sequential Organ Failure Assessment (SOFA) score was calculated. Data obtained during
the twenty-eight-day follow-up period were recorded. Data analysis was done with SPSS
26 program. Pearson's Chi Square test was used to compare categorical variables. P <0.05
was considered significant.

Results : 168 patients were included in the study group and 70 patients were included in
the control group. EQ-5D-5L quality of life index, EQ-5D-5L VAS score, total leukocyte
count, nCD64 value, nCD15 value, mCD64 value was significantly higher in the study
group. Twenty-one (12.5%) patients died. According to logistic regression analysis, SOFA
score value on day 7 was found to be the most important parameter associated with
survival.

Conclusion: In the follow-up of elderly patients who develop infection, monitoring of
SOFA score has been found to be more useful than specific and non-specific laboratory
tests.

Keywords: Geriatric infections, EQ-5D-5L, flow cytometry, SOFA score

0z

Giris ve amag: Saglik hizmetlerindeki gelismelere ragmen geriatrik enfeksiyonlar 6nemli
bir morbidite ve mortalite nedenidir. Bu g¢alismada enfeksiyon hastaligi nedeniyle
hastaneye yatirilan yasli hastalarda prognozu etkileyen faktérler arastirilmistir.

Gere¢ ve Yontemler: Calisma prospektif olarak yapilmis olup, galisma grubuna akut
bakteriyel enfeksiyon tanisiyla yatan 65 yas ve tzeri hastalar, enfeksiyon disinda herhangi
bir nedenle hastaneye yatirilan hastalar ise kontrol grubu olarak dahil edilmistir. Her iki
gruba da EuroQol-5D-5L (EQ-5D-5L) yasam kalitesi Olgegi uygulanmigtir. Notrofil CD15
(nCD15) ve CD64 (nCD64) ile monosit CD64 (mMCD64) seviyelerini 6lgmek igin kan 6rnekleri
alinmistir. Calisma grubunda Sirali Organ Yetmezligi Degerlendirmesi (SOFA) puani
hesaplanmistir. Yirmi sekiz guinltik takip stiresi boyunca elde edilen veriler kaydedilmistir.
Veri analizi SPSS 26 programiyla yapiimistir. Kategorik degiskenlerin karsilastirilmasinda

Pearson'un Ki Kare testi kullanilmigtir. p<0.05 anlamli kabul edilmistir.
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Evaluation of Factors Affecting Prognosis in Community-Acquired

Infection Cases of Older Ages and Being Hospitalized in a Training and

Research Hospital
Bulgular : Calisma grubuna 168 hasta, kontrol grubuna ise 70 hasta dabhil
edildi. EQ-5D-5L yasam kalitesi indeksi, EQ-5D-5L VAS skoru, toplam l6kosit
sayisi, nCD64 degeri, nCD15 degeri, mCD64 degeri ¢alisma grubunda anlamli
olarak yuksekti. Yirmi bir (%12,5) hasta kaybedildi. Lojistik regresyon analizine
gore 7. giindeki SOFA skor degerinin hayatta kalma ile iligkili en 6nemli
parametre oldugu belirlendi.

Sonug: Enfeksiyon gelisen vyash hastalarin takibinde SOFA skorunun
izlenmesinin spesifik ve spesifik olmayan laboratuvar testlerine goére daha
faydal oldugu bulunmustur.

Anahtar Kelimeler: Geriatrik enfeksiyonlar, EQ-5D-5L, akim sitometri, SOFA
skoru

Introduction

In todays world, the elderly population in society is increasing with access to
safe water and food, better living conditions, and the development of new
diagnosis and treatment methods for various diseases. In older people, the
immune system begins to respond more slowly and weakly to the antigens it
encounters, and the body's resistance to infectious diseases decreases. This
situation is due to the fact that the elderly have malnutrition and chronic
diseases; It is associated with deterioration of functional status and decreased
quality of life (QoL). These factors lead to higher healthcare utilization and
thus colonization with hospital-acquired bacteria with multidrug resistance.
Therefore, older people are prone to developing infections (1,2).

Infectious diseases may present with different clinical and laboratory findings
in older people compared to younger people. Delays in diagnosis and
treatment may cause a worse clinical course in older individuals. It prolongs
hospital stay, increases mortality rate and treatment costs. Therefore, there is
a need for indicators that will enable rapid and specific diagnosis and can also
be used to determine prognosis (3,4). Today, the Sequential Organ Failure
Assessment Score (SOFA) is used as a common indicator to predict prognosis
in patients who develop sepsis. However, the effectiveness of the SOFA score
has generally been evaluated in patients under the age of 65 and in patients
monitored in intensive care units. Acute phase reactants such as CRP and
procalcitonin have also been reported to be useful in diagnosis and
monitoring (5). Recently, studies investigating the value of flow cytometry and
leukocyte indicators in determining the diagnosis and prognosis of sepsis are
presented(6-9). Flow cytometry is routinely used in the field of hematology
and immunology, but is not used in the field of infectious diseases.

Developed by the EuroQolL Group, the EuroQoL-5D (EQ-5D) questionnaire is
one of the most widely used quality of life scales (2). It has been reported in
the literature that it is useful in predicting hospitalization and mortality in
older people. However, its value in determining the prognosis of infections
developing in these patients has not been investigated. In this study, the value
of SOFA score, neutrophil CD15 (nCD15) and CD64 (nCD64), monocyte CD64
(mCD64) indicators, and EQ-5D-5L quality of life scale in determining diagnosis
and prognosis in elderly patients hospitalized with a diagnosis of acute

bacterial infection were investigated.
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Material and methods

This study was conducted prospectively with the approval of the local
ethics committee numbered 2022/94 and dated 25.5.2022. Between June
1, 2022 and June 1, 2023, 168 patients aged 65 and over who were
hospitalized with a diagnosis of acute bacterial infection in the Infectious
Diseases clinic and 35 control patients hospitalized in the Internal
Medicine clinic for a reason other than infection were included in the
study.Infection diagnosis; Symptoms such as high fever, purulent sputum
production, increased skin temperature, redness and pus, watery and
frequent defecation, dysuria, pollakiuria; It is diagnosed by isolating the
agent with bacteriological culture in addition to findings such as
meningeal irritation, hearing cracks and rhonchi on lung auscultation.
Criteria for inclusion in the study were:

1.Being sixty-five years of age or older and agreeing to participate in the
study

2.For the study group, being hospitalized with infectious disease,

3.For the control group, being hospitalized for a reason other than

infectious disease

Criteria for exclusion from the study were:

1.Patients with natural and acquired immunodeficiency
2.Patients receiving chemotherapy, immune modulator therapy,
radiotherapy

3.Patients diagnosed with viral infection

4.Patients who can not evaluate and answer the Q-5D quality of life scale
questions

During their first hospitalization, age and gender demographic data,
underlying diseases (hypertension, chronic obstructive pulmonary
disease, diabetes mellitus, congestive heart failure, chronic renal failure,
cerebrovascular diseases) of the patient and control groups were
recorded and the Charlson comorbidity index (CCl) was calculated. The
Turkish version of the 5 level EQ-5D scale developed by EuroQol Group
was applied to both the study and control groups in a face-to-face
interview (permission was obtained from EuroQol Group, registration
no:56864). The EQ-5D-5L basically consists of 2 pages: the EQ-5D
descriptive system and the EQ visual analog scale (EQ VAS). The
descriptive system consists of 5 dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. Each dimension has 5
levels: no problems, mild problems, moderate problems, severe problems
and extreme problems. The patient is asked to indicate his or her health
status by checking the box next to the most appropriate statement in
each of the five dimensions. This decision results in a 1-digit number
representing the level selected for that dimension. The digits of the five
dimensions can be combined into a 5-digit number that describes the

patient's health status.
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The EQ VAS records the patient's self-rated health on a vertical visual
analogue scale where the endpoints are labeled 'The best health you can
imagine' and 'The worst health you can imagine'. VAS can be used as a
quantitative measure of health outcome that reflects the patient's own
judgment (7-9).

Once again, on the first day of hospitalization, blood samples were taken to
measure neutrophil CD15 and CD64 and monocyte CD64 levels using
hemogram, routine biochemistry and flow cytometry methods. In the
patient group, Charlson Comorbidity Index (CCl) and SOFA score were
calculated on the first day of admission and on the 3rd and 7th days. Blood
samples were taken for leukocyte (/mm3) and CRP values (0-5 mg/L) on the
first day of hospitalization, on the 3rd and 7th days of hospitalization, and on
the 3rd and 7th days of hospitalization. A case follow-up form containing the
data obtained during the twenty-eight-day follow-up period, the focus of
infection and survival status was filled out.

Flow cytometric method

A flow cytometry device (BeckmanCoulter, Dxflex, United States) with 3
lasers, 8 colors and 10 parameters was used to examine nCD15 and nCD64
and mCD64 indicator values in peripheral blood. For analysis, a 2 ml EDTA
peripheral blood sample was taken and all samples were analyzed within 6
hours after collection. AntiCD45-APC, antiCD15-PC5, antiCD4-FITC
fluorescent dyes were used. For each patient, the indicator values of nCD15,
nCD64 and mCD64 are expressed as the median of fluorescence intensities
(MFI).

Statistical Analysis

Statistical analyzes were performed with IBM® SPSS® 26 (SPSS Inc., Chicago,
IL, USA). The conformity of the variables to the normal distribution was
examined using analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk
tests). Descriptive analyzes were given as mean * standard deviation,
median, IQR, and min-max for continuous data. Descriptive statistics were
made by giving frequency and percentage values of categorical variables
obtained from sociodemographic and clinical information. In continuous
data (age, index score etc.), t-test was used for independent groups when it
showed normal distribution, and Mann-Whitney U test was used when there
was non-parametric distribution to compare binary groups (ex vs. alive).
Pearson’s or Fisher’s exact chi-square tests were used to compare
categorical variables. The model was developed with logistic regression
(using enter and backwards methods) analysis to determine mortality
predict parameters. A p-value below 0.05 were considered statistically
significant.

Results

168 patients who met the inclusion criteria were included in the study group.
Six patients were excluded due to Covid-19 infection, two patients were
receiving chemotherapy, and two patients were excluded due to acquired
immunodeficiency. Seven patients were not included in the study because
they could not evaluate and answer the EQ-5D survey questions. In the study

group, 96 (57.1%) were men and 72 (42.9%) were women, and the average

age was 73.8+7.
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In the study group, the types of infections were soft tissue infection (59
patients, 35.1%), urinary tract infection (56 patients, 33.3%), pneumonia
(34 patients, 20.2%), internal abdominal infection (9 patients, 5.4%),
gastroenteritis (7 patients, 4.2%) and acute purulent meningitis (3 patients,
1.8%) and 70 patients are included in the control group. None of these
patients had signs or symptoms of infectious disease.

Thirty-two (45.7%) are men and 38 (54.3%) are women. Comparison of the
study group and control group in terms of demographic characteristics,

disease scores and laboratory parameters is shown in Table 1.

Table 1. Demographic characteristics, disease scores and laboratory

parameters of the study group and control group

Std. Std.
Variables Groups N Mean | Deviatio | Error p value
n Mean
Control 35 73,5 6,4 11
Age 0,801
Patients 168 73,8 7,0 0,5
Control 35 52 1,0 0,2
CCI 0,041*
Patients 168 4.8 1,9 0,1
Control 35 0,678 0,2 0,0
EQ-5D-5L Index 0,008*
Patients 168 0,459 0,3 0,0
Control 35 76,6 13,2 2,2
EQ-5D-5L VAS
0,001*
Score Patients 18 600 [274 |21
Control 35 7533,5 |1859,1 314,2
Total leucocyte
<0,0001*
count DO Patients 168 |13427:8|85240 |657,6
Control 35 3016,4 |3649,0 |616,8
nCD64 (MFI) <0,0001*
Patients 168 | 6304,1 |5034,9 |3885
Control 35 10192,4 | 2951,3 |498,9
nCD15 (MFI) 0,009*
Patients 168 9917,1 |9848,1 759,8
mCD64 median Control 35 19245,3 19247,9 | 1563,2
<0,0001
(MFI) .
Patients 168 30242,3 1 11976,8 |924,0

t test and *Mann-Whitney U test were applied in independent groups p<0.05 is
statistically significant.
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Among these variables, EQ-5D-5L index (p: 0.008), EQ-5D-5L VAS score
(p=0.001), leukocyte count (p<0001), nCD64 value (p<0.0001), nCD15
value (p=0.009), mCD64 value (p<0.0001) was significantly higher in

the study group.
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Twenty one (12.5%) patients died during clinical follow-up. EQ-5D-5L index
(p<0.0001), EQ-5D-5L VAS score (p<0.0001), SOFA score on day 0 (p<0.0001),
SOFA score on day 3 (p<0.0001), SOFA score on day 7 (p<0.0001), leukocyte day
7 (p:0.027), CRP day 7 (p= 0.002), lactate (p=0.007), nCD64 (p: 0.002) values
were found to be significant in predicting survival. Table 2 shows the
comparison of the study group in terms of age, disease scores and laboratory

parameters and its relationship with survival.

Table 2. Age, laboratory findings and disease scores of patients who survived versus did not survive (mean + standard deviation)

variables Groups N Mean Std. Deviation Std. Error Mean p Value
Non-survivors 21 76,48 7,763 1,694

[Age 0,058
Survivors 147 73,39 6,812 0,562
Non-survivors 21 5,33 2,373 0,518

CCI 0,311
Survivors 147 4,78 1,790 0,148
Non-survivors 21 -0,10110 0,253735 0,055369

EQ-5D-5L Index <0,0001
Survivors 147 0,41843 0,311130 0,025662
Non-survivors 21 26,62 24,638 5,377

EQ-5D-5L VAS Score <0,0001
Survivors 147 64,76 24,317 2,006
Non-survivors 21 3,29 1,488 0,325

SOFA Score DO <0,0001
Survivors 147 1,57 1,395 0,115
Non-survivors 21 5,67 1,770 0,386

SOFA Score D3 <0,0001
Survivors 147 1,40 1,715 0,141
Non-survivors 16 7,38 2,029 0,507

SOFA Score D7 <0,0001
Survivors 147 0,74 1,117 0,092
Non-survivors 21 13016,19 6418,247 1400,576

Total leucocyte count DO 0,814
Survivors 147 13486,61 8799,919 725,805
Non-survivors 21 10507,62 3149,476 687,272

Total leucocyte count D3 0,433
Survivors 147 9574,69 5299,067 437,060
Non-survivors 16 11765,00 5943,061 1485,765

Total leucocyte count D7 0,027
Survivors 147 8087,54 2815,534 232,221
Non-survivors 21 121,48 89,042 19,431

CRP DO 0,060
Survivors 147 168,99 109,791 9,055
Non-survivors 21 121,38 72,441 15,808

CRP D3 0,388
Survivors 147 104,95 82,513 6,806
Non-survivors 18 124,50 83,996 19,798

CRP D7 0,002
Survivors 147 53,80 50,416 4,158
Non-survivors 21 2,467 1,5907 0,3471

Lactate 0,007
Survivors 147 1,414 0,7965 0,0657
Non-survivors 21 3883,524 3355,9658 732,3318

NCD64 median 0,002
Survivors 147 6649,888 5146,8913 424,5084
Non-survivors 21 11784,19 4908,867 1071,203

NCD15 median 0,355
Survivors 147 9650,41 10347,075 853,412
Non-survivors 21 28558,62 5594,790 1220,883

mMCD64 median 0,493
Survivors 147 30482,84 12622,317 1041,071

t test and *Mann-Whitney U test were applied in independent groups. p<0.05 is statistically significant.

37




Sebnem CALIK etal.

According to logistic regression analysis, SOFA score on day 7 (p= 0.000,
WALD: 18.991, Exp(B): 0.270, 0.150-0.486 with 95% confidence interval)

was found to be the most important parameter associated with survival.

Discussion

There is a need for new indicators that will enable rapid and specific
diagnosis of infectious diseases in older people and can also be used to
determine prognosis (8). In this study, leucocyte count, neutrophil CD64,
nCD15, mCD64 values were found to be higher in geriatric patients
hospitalized with a diagnosis of acute bacterial infection than in non-
patients. CD64 is an integral membrane glycoprotein, also known as an Fc
receptor, that binds monomeric IgG-type antibodies with high affinity. It
is found constitutively in macrophages and monocytes. High detection of
CD64 in these cells represents activation and phagocytosis in the innate
immune response. Therefore, CD64 levels on neutrophils and monocytes
can be used as evidence of infection (8-12). The data obtained in the
study support this. There are publications reporting that the neutrophil
CD64 level is valuable in the diagnosis and prognosis of sepsis in
newborns and intensive care patients (9-11). However, there are few
studies investigating its value in diagnosing infection and determining
prognosis in geriatric patients, a difficult patient group for clinicians.
Otsuki et al. reported that the sensitivity of the neutrophil CD64 >2000
molecule level in the diagnosis of infectious disease was 88% and the
specificity was 63% in older patients diagnosed with infectious disease
(8). In this study, they reported that the quantitative level of neutrophil
CD64 was useful in the early diagnosis of geriatric infections. In our study,
in addition to these data, the quantitative level of CD64 on monocytes in
older people was also found to be useful in the diagnosis of infectious
diseases. Detecting CD64 levels on neutrophils and monocytes by flow
cytometry, which is a rapid and accessible method, can protect geriatric
patients from unnecessary antibiotic use and the development of
bacterial resistance. Nong et al. found the neutrophil CD64 fluorescence
intensity value to be significant in the diagnosis of pneumonia in elderly
patients (p<0.05) (12). This study found that nCD64 fluorescence levels
gradually decreased in surviving severe pneumonia cases, and in
deceased individuals, the fluorescence level continued to increase and
reached a peak at the time of death. There is also a need for studies to
investigate the relationship between serial measurements of CD64 levels

and prognosis in geriatric patients who develop infectious diseases.

Many laboratory parameters have been used in the diagnosis of
infectious diseases in geriatric patients, and the most common ones are
leukocytosis, neutrophilia, and left shift in the myeloid series, which are
evaluated together and do not have high sensitivity. An increase in CRP
level in serum is a simple and practical indicator in the diagnosis of
bacterial infection (8,9,13). First, in 1986, Cox et al. found that basal CRP

levels were higher in deceased individuals than in survivors (14).
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In a subsequent study, it was reported that CRP levels were significant for
short-term mortality in nursing home patients who developed pneumonia
(15). In another study, CRP value was found to be significant in predicting
mortality in patients who developed nosocomial sepsis at an older age
(16). In our study, the CRP value on the 7t day was found to be significant
in predicting survival in patients who developed infection at an older age.
Otsuki et al. reported the sensitivity of CRP as 96% and its specificity as 10%
in distinguishing infection in elderly individuals (8). Recently, the
importance of procalcitonin in the diagnosis of infectious diseases has
been mentioned. Zinciroglu et al. reported that procalcitonin was more
valuable than CRP in detecting infection and sepsis in elderly patients
treated in the intensive care unit (p < 0.001) (17). Wang et al. found CRP
and procalcitonin to be significant in determining severe pneumonia and
survival in patients who were older and developed community-acquired
pneumonia. However, procalcitonin is more significant in this study
(p<0.05) (18). Since procalcitonin is a high-cost test, it is used more in units
where critically ill patients are monitored, such as neonatal and intensive
care units. The use of flow cytometry in the field of infectious diseases may
play a different role from new molecular tests that are not routinely
available, such as procalcitonin and sTREM-1, as a practical and rapid
diagnostic method (18).

It has been reported that quality of life assessment with EQ-5D is useful in
the field of infectious diseases such as HIV/AIDS and prolonged COVID-19
infection, as well as many chronic diseases (19,20). Cavrini et al. reported
that the EQ-5D index was associated with the first hospitalization in older
patients (2). Linn et al. reported that the EQ-5D-3L index in 102 patients
admitted to the acute geriatric ward increased from 0.440 at admission to
0.648 at discharge (p < 0.001) (21). While the EQ-VAS score was 60 at
admission, it increased to 70 at discharge (p < 0.001). The findings are
associated with significant improvement of physical, cognitive function,
frailty parameters and nutritional status at admission during
hospitalization. In older patients, dynamic monitoring of the EQ-5D index
during hospitalization during pre-admission and post-discharge checks may
be useful to improve clinical practices.

According to logistic regression analysis in our study, the SOFA value on the
7th day is the most important indicator in determining survival. In the
follow-up of older patients who develop infection, monitoring of
respiratory, cardiovascular, hepatobiliary, coagulation, neurological and
renal functions, which constitute the SOFA criteria, has been found to be
more useful than specific and non-specific laboratory tests. Although
studies evaluating geriatric sepsis patients separately are rare, it has been
reported in many studies that the SOFA score at the time of diagnosis and
the increase in the score predict mortality in patients who develop sepsis
(22-24). Along with the SOFA score, there are also studies addressing

specific laboratory parameters and other disease scores.
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Chen et al. reported that evaluating nCD64 value and SOFA score
together in adult patients is more useful in diagnosing sepsis and
determining survival (9). The Charlson comorbidity index is a validated,
simple, easy, old method to estimate the risk of death from comorbidity
and is widely used as a predictor of long-term survival. It has been shown
to be useful in determining survival in patients diagnosed with infection
in both clinics and intensive care units (25). However, in patients who are
older and develop infection, monitoring vital, clinical and laboratory
parameters together has been found to be more useful than
classification of comorbid conditions in predicting 28-day survival.

As a result, in the light of the data obtained in our study, EQ-5D-5L index,
EQ-5D-5L VAS score, leukocyte count, nCD64, nCD15, mCD64 values were
found to be useful in the differential diagnosis of acute bacterial
infection in older patients. The most useful parameter in predicting 28-
day survival was determined to be the SOFA score on day 7. The limited
aspect of our study is; this is due to the relatively small number of

patients because we included a specific patient group.
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It is also a strength that there are few studies in the literature on the place
of EQ-5D-5L quality of life scale and flow cytometry in the diagnosis and
follow-up of infections developing in the geriatric age group. It draws
attention to the use of quality of life scale and flow cytometry applications
in the field of geriatric infectious diseases.
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Our Central Venous Port Catheter Experiences

Santral Venéz Port Katater Deneyimlerimiz

0Oz

Amag: Klinigimizde onkolojik hastalarin tedavi sureglerinde kullanilmak tzere uygulanan
venoz port katater takilmasi deneyimlerimizi sunmayi amagladik.

Gereg ve Yontemler: Klinigimiz tarafindan 01.01.2020 — 01.06.2023 tarihleri arasinda
onkolojik tedavide kullanilmak Uzere santral vendz port katater takilan 18 yas Uzeri
hastalar calismaya dahil edildi. Hastalarin demografik verileri ile onkolojik hastaliklar,
venoz port katater uygulanma sekli, kataterin yerlestirildigi vaskuler yapi, islem siresi,
isleme bagli peroperatif ve postoperatif komplikasyonlar, kataterin kullanim suresi,
katater gikarildi ise gikarilma sebepleri kayit altina alindi. Elde edilen veriler istatistiksel
olarak degerlendirildi.

Bulgular: Calismaya dahil edilen 540 hastanin 311’i (%57,6) erkek, 229'u (%42,4) kadind..
Yas ortalamasi 60,33+11,41 olup erkeklerde ortalama yas 60,86+10,82; kadinlarda ise
59,62+12,16 olarak izlendi. Calismaya dahil edilen vakalar iginde en sik gastrointestinal
sistem maligniteleri (n=347 %64.25), ikinci siklikta ise meme maligniteleri izlenmistir (n=64
%11.85). En sik port takilan boélge sag juguler ven iken, en az takilan bolge sol subklavien
ven olarak izlenmistir. 6 (%1,1) hastada ise islem basarisiz olmus ve port takilamamistir.
Bu vakalardan birinde hastanin genel durum bozuklugu sebebiyle (dispne) isleme son
verilirken, 5 vakada ultrasonografi (USG) esliginde islem denenmesine ragmen basarisiz
olunmustur. Hastalarin yalnizca 19'unda islem sirasinda USG gereksinimi olmustur. islem
sirasinda ve sonrasinda 117 (%21,7) vakada komplikasyon gelisirken en sik izlenen
komplikasyon ven6z ponksiyon yapmada zorluk olarak izlendi. Sag subklavien portlarda
komplikasyon gelisme orani, sag juguler portlara gore yiksek saptanmistir (p:0.001). Her
iki port yerinde de en sik izlenen komplikasyon tipi venéz ponksiyon yapmada zorluk
olarak izlenmisken komplikasyon turleri agisindan iki port yeri arasinda anlamli farklhhk
saptanmamistir (p:0,062).

Sonug: Santral vendz port katater onkoloji hastalarinin kemoterapi tedavisinde oldukga
kolay kullanilabilir ve konforlu bir uygulama yontemidir. Santral ven6z port katater
hastaya uygulanma sekli agisindan da oldukga glvenli bir yontemdir ve tecriibe arttikca
komplikasyon oranlari da daha diistik olmaktadir.

Anahtar Kelimeler: Kemoterapi, kataterizasyon, port, ven6z

Abstract

Purpose: We aim to present our experiences in venous port catheter insertion for use in
the treatment processes of oncological patients in our clinic.

Material and Methods: Patients over the age of 18, who had a central venous port
catheter inserted for use in oncological treatment by our clinic between 01.01.2020 and

01.06.2023, were included in the study.
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The demographic data of the patients, their oncological diseases, the
method of venous port catheter application, the vascular structure in which
the catheter was placed, the duration of the procedure, peroperative and
postoperative complications related to the procedure, the duration of use of
the catheter, and the reasons for removal if the catheter was removed were
recorded. The obtained data were evaluated statistically.

Results: Of the 540 patients included in the study, 311 (57.6%) were male
and 229 (42.4%) were female. The average age is 60.33111.41, and the
average age for men is 60.86+10.82; In women, it was observed as
59.62+12.16. Among the cases included in the study, gastrointestinal system
malignancies were the most common (n=347, 64.25%), and breast
malignancies were the second most common (n=64, 11.85%). While the
most common port insertion site was the right jugular vein, the least
frequent port insertion site was the left subclavian vein. In 6 (1.1%) patients,
the port procedure failed and the port could not be inserted. In one of these
cases, the procedure was discontinued due to the patient's poor general
condition (dyspnea), while in 5 cases, the procedure was unsuccessful even
though the procedure was tried under USG guidance. While only 19 patients
required USG during the procedure, USG-guided catheterization was
successful in 14 (73.7%) cases. While complications developed in 117
(21.7%) cases during and after the procedure, the most common
complication was difficulty in performing venous puncture. The
complication rate in right subclavian ports was found to be significantly
higher than in right jugular ports (p: 0.001). While the most common type of
complication in both port locations was difficulty in performing venous
puncture, no significant difference was detected between the two port
locations in terms of complication types (p:0.062).

Conclusion: Central venous port catheter is a very easy to use and
comfortable application method in the chemotherapy treatment of
oncology patients. Central venous port catheter is a very safe method in
terms of how it is applied to the patient, and as experience increases,
complication rates decrease.

Keywords: Chemotherapy, catheterization, port, venous

Girig

Tamamen implante edilebilen santral venéz port kataterler (TISEP) 6zellikle
onkolojik tedavi goren hastalarin uzun sireli tedavilerinde kullaniimakla
birlikte uzun sireli antibiyotik tedavisi gereken, enteral beslenme sorunu
yasayan ve parenteral beslenme uygulanan, tekrarlayan kan orneklemesi
yapilan ancak periferik damarlara ulagmakta zorluk gekilen hastalarda da
kullaniimaktadir. TiSEP ilk olarak 1982 yilinda Niederhuber ve arkadaglari
tarafindan kullaniimis ve o glinden bu yana 6zellikle onkolojik tedavi goren
hastalarin tedavilerinde rutin olarak tercih edilmeye baslanmistir (1,2).

Klinik uygulamada TISEP siklikla internal juguler ven (1JV) ve subklavien vene
(SCV) uygulanmaktadir. Cok daha nadir olarak diger venlerin uygun olmadigi

hastalarda femoral vene de TiSEP uygulamasi yapilabilmektedir (2,3).

Santral Venéz Port Katater Deneyimlerimiz

TISEP kullanimi hastalarda konfor saglamaktadir. Ancak, isleme bagh
cesitli komplikasyonlarda gelisebilmektedir. Komplikasyonlari erken ve
ge¢ komplikasyonlar olarak sinifladigimizda erken komplikasyonlarda
arter ponksiyonu yapilmasi, pndmotoraks, aritmi, hemotoraks ve hava
embolisi gelismesi sayilabilir. Geg komplikasyon olarak ise katater igi
trombis gelisimi, cilt rlptird, enfeksiyon gelisimi, katater migrasyonu
gorulebilmektedir (2,4).

Bu calismamizda klinigimizde uygulanan TISEP deneyimlerimizi ve
hastalarin izlemleri sirasinda karsilagilan komplikasyonlari sunmayi
amagladik.

Materyal- Metod

Klinigimiz tarafindan 01.01.2020 — 01.06.2023 tarihleri arasinda onkolojik
tedavide kullaniimak {zere TISEP uygulanan 18 yas lizeri 540 hasta
calismaya dahil edildi. Hastalarin demografik verileri ile onkolojik
hastaliklari, vendz port katater uygulanma sekli, kataterin yerlestirildigi
vaskiler yapi, isleme bagli peroperatif ve postoperatif komplikasyonlar,
kataterin kullanim siresi, katater ¢ikarildi ise gikarilma sebepleri kayit
altina alindi. Klinigimizde islem uygulanan ancak verilerine ulagilamayan,
takip suregleri bilinmeyen hastalar ¢alisma disinda birakildi.

Cerrahi Prosediir

TUm hastalara islem 6ncesi hemogram, protrombin zamani (PT), aktive
parsiyel tromboplastin zamani (aPTT), international normalized ratio (INR)
ve akciger grafisi tetkikleri uygulandi. Tim hastalara ameliyathanede rutin
cerrahi asepsi saglanarak supin pozisyonda islem uygulandi. Tim
hastalarda uygulama icin &ncelikle sag 1)V tercih edildi. Hastanin bagi
islemin yapilacagl yonin karsi tarafina gevrildi. Gegirilmis boyun cerrahisi,
boyun hareketlerinde kisitlilik ya da gesitli sebepler ile glivenli sekilde sag
iJV den ponksiyon yapilamayacag diisiiniilen hastalarda sol iJV ya da SCV
islem igin tercih edildi. Hastalara islem sirasinda periferik oksijen
saturasyonu (SPO2), elektrokardiyografi (EKG) ve kan basinci
monitorizasyonu uygulandi. Port seti igerisinden g¢ikan katater, port
tamburu, ponksiyon ignesi, rehber tel ve dilatator igerisinden heparin
solusyonu (1 mL/100U) cerrahiden Once gegirilerek port katater
hazirlandi.

Cerrah, hastanin bas kismina yerleserek ponksiyon yapilacak bélgeye
lokal anesteziyi uyguladiktan sonra sternoklaidomastoid kaslarinin
olusturdugu lggenin Gst kismindan ponksiyon ignesi ile 1JV’e ponksiyon
uygulandi. Ponksiyon sonrasi rehber tel damar igerisine génderilerek kalp
ritminde degisiklik olup olmadigi gozlendi. Daha sonra port tamburunun
yerlestirilecegi anterior pektoral bolgeye lokal anestezi uygulanarak 2 cm
insizyon yapildi. Port tamburu igin cilt alti yagh dokunun altina kas

dokusunun tizerinde olacak sekilde bir cep olusturuldu.
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Boyunda ki rehber telin hemen yanindan 0,5 cm insizyon yapilarak katater
metal bir rehber ile cilt altindan tamburdan boyun kismina dogru
yerlestirildi. Rehber tel Gzerinden dilatatér gonderildikten sonra dilatator
icerisinden rehber tel gekilerek intravenéz kateter port iJV’e yerlestirildi. Port
duzenegi Huber ignesi ile kan alinarak denendi ve igerisinden heparinli
insizyonlar absorbable suturler ile

direkt

solisyon (1 mL/100U) uyguland.

kapatildi. islem sonrasi cekilen akciger grafisinde patoloji
saptanmayan hastalar ayni gin taburcu edildi (Resim 1). Ponksiyon
yapilamayan ya da rehber tel ilerletiiemeyen hastalarda 6ncelikle sag SCV
denendi. Bu islemde klavikula alt ugtan ponksiyon ignesi ucu juguluma
bakacak sekilde ponksiyon yapilarak SCV e rehber tel yerlestirildi. Ponksiyon
noktasinin hemen alt kismina da port tamburu vyerlestirilerek cerrahi
prosedir ayni sekilde uygulandi.

Ponksiyon denemeleri basarisiz olan ya da rehber telin ilerletilemedigi
hastalarda ultrasonografi  esliginde ven6z vyapilar goruntilenerek
ultrasonografi rehberliginde ponksiyon denendi. Vendz yapilar igerisinde
trombis gorilmesi, ultrasonografi esliginde dahi ponksiyon yapilamamasi

durumlarinda islem sonlandirildi.

istatistiksel Analiz

Calismada elde edilen veriler istatistiksel olarak SPSS (Statistical Package for
the Social Sciences Versiyon 22.0; SPSS Inc. Chicago, IL, USA) programi
yardimiyla degerlendirildi. Surekli degiskenler igin basiklik ve gcarpiklik
duzeyleri £2 arasinda kalan degerler normal dagilim gosterdigi varsayildi (5).
Kategorik veriler sayi(n) ve yluzde(%) ile normal dagilim géstermeyen siirekli
veriler medyan (25.-75. persantiller) ve normal dagihm gosteren sirekli
veriler ise ortalama tstandart sapma ile sunuldu. Kategorik veriler arasindaki
iliski uygunluguna gore Ki-Kare analizi, Fisher'in Kesin testi ile incelendi.
Surekli ve kategorik degiskenler arasindaki iliski bagimsiz gruplarda T testi ile
incelendi. Yapilan analizlerde p degeri 0,05’in altinda olan sonuglar
istatistiksel anlamli kabul edildi.

Calismamiz, izmir Katip Celebi Universitesi Girisimsel Olmayan Klinik

Arastirmalar Etik Kurulu’nun 15.06.2023 tarih ve 0302 karar numarali karari

sonrasinda yapilmistir.

Resim 1: Sag juguler vene santral vendz port katater uygulanmasi sonrasi
cekilen akciger grafisinde kataterin gorinim

Mustafa KUZUCUOGLU et al.

Bulgular

Calismaya dahil edilen 540 hastanin 311’i (%57,6) erkek, 229'u (%42,4)
kadindi. Galisma popllasyonunun yas ortalamasi 60,33+11,41 olup
erkeklerde ortalama yas 60,86+10,82; kadinlarda ise 59,62+12,16 olarak
izlendi. Hastalarin tanilarina goére dagilimlari Sekil 1’de sunulmustur.
Calismaya dahil edilen vakalar iginde en sik gastrointestinal sistem

maligniteleri, ikinci siklikta ise meme maligniteleri izlenmistir.

Malignite Tanilarinin Dagilimi

500 347
. 64 46 36 17 13 10 7
0 — ettty
Kategori 1
M Gastrointestinal sistem  ®WMeme
Noroendokrin Bas-Boyun
B Genitodriner sistem B Akciger

B Kemik-Yumusak doku-Cilt B Hematolojik

Sekil 1. Malignite tanilarinin dagilimi

Calisma popllasyonunda port vyeri segimi, islem sirasinda USG

gereksinimi,  komplikasyon  gelisme  durumu, portun  aktif
kullanilabilirligi, islemin siiresi ve hastanin hastanede yatis sireleri ile
ilgili veriler Tablo 1’de sunuldu.

Buna gore en sik port takilan bolge sag 1)V iken en az takilan bélge sol
SCV olarak izlendi. Hastalarin 6’sinda (%1,1) port islemi basarisiz oldu.
Bu vakalardan birinde solunum sikintisi gelismesi Gzerine isleme son
verilirken 5 vakada USG egliginde islem denenmesine ragmen basarisiz
olundu. Yalnizca 19 hastada islem sirasinda USG gereksinimi olurken,
14 (%73,7) vakada USG egliginde katater basarili bir sekilde yerlestirildi.
islem sirasi ve sonrasinda 117 (%21,7) vakada komplikasyon gelisirken
en sik izlenen komplikasyon vendz ponkisyon yapmada zorluk olarak
izlendi ve bu hastalara multiple ponksiyon uygulamalar ile katater
yerlestirme islemi uygulandi. Diger komplikasyonlar ise 34 hastada
arter ponksiyonu, 13 hastada port yeri enfeksiyonu, 11 hastada
pnomotoraks ve 3 hastada katater malpozisyonu ve 2 hastada ciddi
aritmi olarak izlendi. Ciddi aritmisi olan hastalardan biri kardiyak arrest
gelismesi Uzerine kisa siireli resisitasyon uygulanmasi sonrasi tekrar

sinls ritmine déndu.
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Tablo 1. Calisma popilasyonunda port ile iliskili parametrelerin
dagihmi

Santral Venéz Port Katater Deneyimlerimiz

Her iki port yerinde de en sik izlenen komplikasyon tipi venéz ponksiyon

yapmada zorluk olarak izlenmisken komplikasyon tirleri agisindan iki port

a: Medyan(25.-75. Persantil)

Basarili sekilde port takilabilen 534 hastanin 32’sinde (%6,0) takip eden
dénemde cesitli nedenlerle TISEP’in aktif kullanilamadigi izlendi.

Komplikasyon gelisimi ile gesitli parametreler karsilastirilmis olup Tablo 2’de
sunulmustur. Port yeri bakimindan sol bélgeye TISEP islem sayisi yetersiz
oldugu igin karsilastirmal analizlere dahil edilmemistir. Buna gore
komplikasyon gelisimi bakimindan yas, cinsiyet ve malignite yeri agisindan
istatistiksel olarak anlamli farklilik saptanmamistir. En fazla komplikasyonun
gelistigi izlenen GiS ve meme malignitelerindeki yiikseklik, mevcut vaka
sayllarinin fazlaligina baglanmistir. Ote yandan her ne kadar istatistiksel
anlamhlik  izlenmese de  malignite  tanilant  kendi iglerinde
degerlendirildiginde GUS malignitesi ile TISEP islemi uygulanan 17 vakanin
7’sinde (%41,2) komplikasyon izlenmis olup tanilar iginde en ylksek
komplikasyon orani bu hasta grubunda saptanmistir. Sag SCV portlarda
komplikasyon gelisme orani, sag 1)V portlara gére anlaml olarak yiksek

saptanmistir.

n(%) yeri arasinda anlamli farklilik saptanmamistir (p:0,062).
Port yeri Sag Juguler 460
(%85,2)
Sag Subklavien 70 (%13,0) Tablo 2. Komplikasyon gelisme durumuna gére parametrelerin dagilimi
Sol Juguler 3 (%0,6) Komplikasyon gelisimi p
Sol SubKlavien 1060.2) Yok var
Yas (/yil) 60,14+11,36 | 61,02¢11,61 | 0,463
Port takilamadi 6 (%1,1) a
Islem sirasinda USG ihtiyaci Haywr 521 Cinsiyet Erkek 248 (%658,6) 63 (%53,8) 0.354
(%696,5) Kadmn 175 (%41,4) 54 (%46,2)
Evet 19 (%3,5)
Malignite yeri GIS 270 (%63,8) 77 (%65,8) | 0,501
Komplikasyon Yok 421 Meme 50 (%11,8) 14 (%12,0)
(%78,8)
- - - -
Arter ponksiyonu 34 (%6.3) Noroendokrin 37 (%8,7) 9 (%7,7)
Bas-Boyun 30 (%7,1) 6 (%5,1)
Ciddi aritmi 2 (%0.3) GUS 10 (%2.4) 7(%6.0)
- . — Akciger 12 (%2,8) 1(%0,9)
Port yeri enfeksiyonu 13 (%2.4) Kemik-Yumusak  doku- | 8 (%L,9) 2 (%1,7)
Cilt
Venoéz ponksiyon yapmada | 56 (%10,4) Hematolojik 6 (%1,4) 1(%0,9)
zorluk Port yeri Sag juguler 401 (%95,5) 59 (%53,6) 0,001
Katater malpozisyonu 3 (%0,6) - -
Sag subklavien 19 (%4,5) 51 (%46,4)
Pnémotoraks 11 (%2,0)
Port aktif kullanim durumu Hayir 22 (%5,2) 16 (%13,7) 0,002
Islem siiresi (/dk) 20,0 (15,0- Evet 401 (%94,8) | 101 (%86,3)
25,0
Yatis siiresi 1 giinden kisa 4083 GiS: Gastrointestinal  Sistem; GUS: Genitolriner  Sistem; 2
(%89.4) OrtalamazStandart Sapma.
1 giinden uzun 57 (%10,6)
Port aktif kullanmmm durumu Hayir 38 (%7,0) Tartisma
Evet 502 Tamamen implante edilebilen santral ventéz port kataterler (TISEP)
(%93,0) dzellikle onkolojik tedavi géren hastalarda kolay ve giivenli bir sekilde

intravendz uygulanan kemoterapi tedavilerini almalari agisindan 6nemli
rol oynamaktadir. TISEP hastalarda tedaviye sekonder periferik damar yolu
bulma zorlugu agisindan konfor saglamakla birlikte periferik santral
kataterlere gére vendz trombus gelisme riskini azaltmaktadir (6). Taxbro ve
arkadaslari (7) yaptiklari ¢alismada periferik santral kataterlerde vendz
tromboz riskini %8 olarak bulurken bu risk TISEP uygulanan hastalarda %1
olarak saptamistir.

TISEP ilk olarak 1982 yilinda John Niederhuber tarafindan agik cerrahi
yéntemi (cut down) ile sefalik vene uygulanmistir (1,2,8). ilerleyen yillarda
onkolojik hastalarin tedavilerinde yaygin kullanima girmesi (zerine agik
cerrahi yerine minimal invaziv bir girisim olan perkutan yolla uygulanmaya
baslanmistir (8). Biffi ve arkadaslari 1998 yilinda yayinladiklar 333 vakalik
serilerinde hastalarin 297’sine perkutan yolla islem uygularken, 36 hastaya
cut down yontemi ile katater uygulamasi yapmislardir. Calismamizdaki
tim hastalara perkutan olarak katater uygulamasi gergeklestirdik.

Perkutan yolla uygulanan TISEP de en ¢ok tercih edilen vaskiiler yapilar i}V

ve SCV dir.
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Yanik ve arkadaglarinin (10) 3000 vakalik yayinladiklari serilerinde port
katater yerlestirmek amagli hastalarinin %70.33’tinde sag iJV kullanilirken,
%16.13’Unde sag SCV’i kullaniimistir. Buna karsin Moralar ve arkadaglari
(11) hastalarinin %96,8’inde sag SCV'i tercih etmisler. Calismamiza dahil
ettigimiz hastalarin %85.2’sinde port katateri yerlestirmek icin sag JV’i
kullanirken, %13’tGnde sag SCV’i kullandik.

Port katater uygulamasi yapilirken higbir gérintilemeden yararlanmadan
anatomik pozisyona gore vaskuler yapinin yerlesimine gore kor bir sekilde
ponksiyon uygulanabilecegi ve rehber tel yerlestirilerek aritmi olugmasi
ile yerimizin dogru oldugu anlasilabilecegi gibi USG esliginde vaskiiler yapi
gorilerek ponksiyon yapilabilir ve skopi esliginde rehber telin superior
vena cava igerisine (SVC) yerlestigi de gosterilebilir. Yanik ve arkadaslari
(10) galigmalarinda USG gereksinimini %1 olarak belirtirken, Saul ve
arkadaslari (12) yayinlarinda katater uygulamasi sirasinda USG kullanimin
onemini, faydalarini ve 6nerdikleri kilavuzu paylagmiglardir. USG ile islem
uygulanmasinin isleme rehberlik yapmasi, pndmotoraks gelisimini
degerlendirmesi ve kataterin ucunun konumunun belirlenmesi agisindan
onemli oldugunu vurgulamislardir.

Cesitli calismalarda farklilik géstermekle TISEP genellikle meme ya da
gastrointestinal timori olan ve bu sebeple uzun sireli onkolojik tedavi
gdérmekte olan hastalarda kullanilmaktadir. ince ve arkadaslarinin (2)
yayinladiklari ¢alismada TISEP uyguladiklari hastalarin %30,3’ii kolon
kanseri, %16’s1 mide kanseri, Salman ve arkadaslarinin (8) ¢alismasinda
hastalarin %27.9’u kolon kanseri, %14.1'i mide kanseri, Yanik ve
arkadaslarinin (10) calismasinda hastalarin %25’i kolorektal kanser, %20’si
meme kanseri, D’Souza ve arkadaslarinin (13) calismasinda ise hastalarin
%39.7’si meme kanseri, %27.7’si kolon kanseri nedeniyle tedavi
gormekteymis. Calismamizda ise hastalarin %64.25’i gogunlugu mide ve
kolorektal olmak Uzere gastrointestinal sistem kanserleri ve %11.85'i
meme kanseri nedeniyle tedavi gérmekteydi.

TISEP uygulanmasi kolay ve hasta konforu agisindan énemli olmakla
birlikte  bazi olabilmektedir.  Bu

komplikasyonlara da neden

komplikasyonlari cerrahi sirasinda meydana gelen erken dénem

komplikasyonlar ve takip sirecinde ortaya ¢ikan geg¢ komplikasyonlar
olmak Uzere siniflandirabiliriz. Erken donem komplikasyonlar igerisinde
en sik karsilagilan komplikasyonlar ponksiyonda yasanan zorluk, arter
aritmi, hemotoraks, cilt alti

ponksiyonu yapilmasi, pnémotoraks,

hematom, katater malpozisyonu olarak sayilabilir..

Mustafa KUZUCUOGLU et al.

Geg¢ komplikasyonlarda port yeri enfeksiyonu, port yerinde ciltte agiima,
port kataterde tikanma ve katater migrasyonu sayilabilir. ince ve

arkadaglari  (2) vyayinladiklari c¢alismalarinda en sik gorilen erken
komplikasyonlari ponksiyonda zorlanma, arter ponksiyonu, pnémotoraks
olarak, ge¢ komplikasyonlar da port tikanmasi, superior vena cava
sendromu, katater malpozisyonu olarak bildirmislerdir. Yanik ve arkadaglari
(10) ise erken donem komplikasyonlardan en fazla arter ponksiyonu, geg
dénem komplikasyonlardan port yerinde ciltte agilma go6rduklerini
bildirmislerdir Port katater malpozisyonuda erken doénemde sebep
genellikle islemin bir gorintileme yardimi olmaksizin yapilmasi ve
kataterin vaskuler yapi igerisine kor olarak génderilmesidir. Geg donemde
ise malpozisyonun sebebi kataterin vaskiler basing degisikliklerine bagh
migrasyonu olarak soylenebilir. Gebauer ve arkadaslari (14) yayinladiklar
30 malpozisyonlu hastada; bir hastada katater malpozisyonunun
kendiliginden diizeldigini, 27 hastada girisimsel radyoloji tarafindan yapilan
islemler ile kataterin yerinin dlzeltildigini, 2 hastada ise malpozisyonun
dizeltilemedigini bildirmislerdir. Bazi galismalarda da tim port katater
en c¢ok gelisen

komplikasyonlari g6z o©ninde bulunduruldugunda

komplikasyonlarin port yeri enfeksiyonu ve port tikanmasi oldugu
belirtilerek port katater c¢ikarilmasinin en sik sebebi olarak da bu
komplikasyonlar gosterilmistir (11,13). Calismamizda da en gok gorilen
komplikasyon ponksiyon yapmada gii¢lik ya da arter ponksiyonu olarak
one ¢ikmaktadir. En 6nemli komplikasyonumuz ise bir hastamizda ciddi
aritmiye sekonder kardiyak arrest gelismesi ve resisitasyon gereksinimi

olmasidir.

Sonug

Sonug olarak TISEP uygulanmasi, dzellikle onkolojik tedavi géren ve uzun
slireli intravendz tedavi ihtiyaci olan hastalarda tedavinin daha kolay, daha
konforlu ve daha glivenli uygulanmasi agisindan o6nemli bir islemdir.
Deneyimli ellerde herhangi gorintileme islemine ihtiya¢ duymadan

guvenli bir sekilde uygulanabilmektedir.
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Defects Detected in the Intrauterine Period

intrauterin Dénemde Fetal Batin Duvari Defekti Saptanan

Vakalarin Retrospektif Olarak incelenmesi

Abstract

Aim: It's aimed to evaluate the clinical features and prognosis of prenatally diagnosed
fetal abdominal wall defects.

Material and Methods: Between the period of 2016-2021, the data of fetuses with
abdominal wall defects were analyzed and compared in terms of maternal demographics,
clinical characteristics, and pregnancy outcomes.

Results: 74 cases with fetal abdominal wall defects were diagnosed by ultrasonographic
examination. 69% of the cases had omphalocele, 28% had gastroschisis, and 3% had body
stalk anomaly. 36 (49%) of the cases chose the option of termination of pregnancy. 5 (7%)
cases resulted in stillbirth and 3 (4%) cases resulted in missed abortion. 30 (41%) cases
were followed up. Of the 13 (26%) omphalocele cases resulted in live birth, 2 (4%) were
found to have neonatal exitus without being able to operated, 3 (6%) to have exitus
during the intensive care unit period after the operation, 5 (10%) to be alive and healthy.
Of the 17 (81%) gastroschisis cases that ended with live birth, 1 (5%) case was found to
have neonatal exitus without any operation, 2 (10%) cases to have postoperative exitus,
and 11 (52%) cases to be alive and healthy. The postnatal results of 3 (6%) cases with
omphalocele and 3 (14%) cases with gastroschisis could not be able to obtained.
Conclusion: In this case series, although the postnatal survival rate was found to be
higher in gastroschisis group than in omphalocele, the postnatal mortality rate was found
to be higher in both groups when compared to the literature.

Keywords: Fetal abdominal wall defects, congenital anomaly, body stalk anomaly,

gastroschisis, omphalocele

Oz

Amag: Prenatal donemde tani konulan fetal batin duvari defekti olgularinin klinik
ozellikleri ve prognozunun degerlendirilmesi amaglanmaktadir.

Gereg ve Yontemler: 2016-2021 yillari arasinda batin duvari defekti olan fetuslerin verileri
maternal demografik 6zellikleri, klinik bulgulari ve gebelik sonuglari agisindan analiz
edilerek karsilagtirildi.

Bulgular: Ultrasonografik degerlendirme ile fetal batin duvari defekti olan 74 vaka teshis
edildi. Vakalarin %$69’unda omfalosel, % 28’inde gastrosizis, %3’linde body stalk anomalisi
mevcut idi. Vakalardan 36 (49%) tanesi gebelik terminasyonu secenegini kabul etti. 5 (7%)
vaka 6lU dogum, 3 (4%) vaka missed abortus ile sonuglandi ve 30 (41%) vaka takip edildi.
Canli dogum ile sonuglanan 13 (26%) omfalosel vakasindan 2 (4%)’si dogum sonrasi
neonatal 6lim ve 3 (6%)’l operasyon sonrasi yogun bakim surecinde 6lim ile sonuglandi.
5 (10%) olgu postnatal sag ve saglikli idi. Canli dogumla sonuglanan 17 (81%) gastrosizis

vakasindan 1 (5%) olgu neonatal 6liim ve 2 (10%) olgu postoperatif 6lim ile sonuglandi.
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11 (52%) olgu sag ve saglikli idi. Omfaloseli olan 3 (%6) ve gastrosizisli 3
(%14) olgunun postnatal sonuglarina ulasilamadi.

Sonug: Bu olgu serisinde, gastrosizis grubunda dogum sonrasi sagkalim orani
omfalosele gore daha vyiksek bulunmasina ragmen, literatirle
karsilagtinldiginda her iki grupta da postnatal mortalite oraninin daha
yuksek oldugu saptanmistir.

Anahtar Kelimeler: Fetal batin duvar defekti, konjenital anomali, body stalk

anomalisi, omfalosel, gastrosizis

Introduction

Gastroschisis and omphalocele are seen as the most common fetal
abdominal wall defects. Less common ones are body-stalk anomaly, bladder
and cloacal exstrophy (1). These anomalies can be easily detected by
ultrasonographic examination in today's conditions (2). The incidence is
estimated to be 1:4000 live births for omphalocele and 1:12,000 live births
for gastroschisis (3).

Omphalocele is an anomaly resulting from herniation of abdominal internal
organs into the base of the umbilical cord secondary to an unsuccessful
fusion of the lateral folds during early embryonic development (4). Besides
gastroschisis is a paraumbilical abdominal wall defect. Generally, intestines
herniated from the right side of the umbilical cord are observed as free-
floating in the amniotic fluid (5). It is important to distinguish between
gastroschisis and omphalocele. Although they may have similar appearances
on ultrasound, they have very different fetal and neonatal outcomes. Unlike
gastroschisis, omphalocele may be associated with neurological, cardiac,
pulmonary, and renal system anomalies as well as genetic syndromes (6,7).
Body stalk anomaly is the rarest, most severe, and always fatal abdominal
wall defect. It is a serious defect in which the abdominal wall does not
develop, so the peritoneal cavity is open to the extraembryonic coeloma
and the fetus is attached to the placenta. It is generally not associated with
chromosomal anomalies (8). It should be suspected when abnormalities of
the axial skeleton such as kyphosis or scoliosis, and a short or missing
umbilical cord are existing together with a large abdominal wall defect. Its
incidence is 0.12 per 10,000 births (including live and stillbirths) (9).

In particular, antenatal diagnosis of these defects provides a potential
opportunity to determine the mode, place, and time of the delivery and to
ensure that birth occurs under optimal conditions in order to reduce
postnatal complications. The aim of this study was to examine the natural
history and detailed outcome of antenatally diagnosed abdominal wall
defects.

Methods

Patients diagnosed with fetal abdominal wall defects who applied to the
Department of Perinatology in Izmir Tepecik Training and Research Hospital
between 2016 and 2021 were included in this retrospective cohort study.
Data were collected by scanning the hospital database and phone calls with
the parents to obtain information about the postnatal process and

conditions of the babies.

intrauterin Dénemde Fetal Batin Duvari Defekti Saptanan Vakalarin

Retrospektif Olarak incelenmesi

Omphalocele was diagnosed when the fetal intra-abdominal organs
herniated from the top of the umbilical cord and were surrounded by a
membrane. It was observed that the diagnosis of gastroschisis was made
when a normal umbilical cord and intestines floating in the amniotic fluid
were seen, while the diagnosis of body stalk anomaly was made when a
short or absent umbilical cord and kyphoscoliosis were present in
addition to the abdominal wall defect. The cases were informed about
their conditions, and upon parental request, fetal karyotyping was
performed. Depending on the gestational age, chorionic villus biopsy,
amniotic fluid, or cord blood samples were collected in order to perform
fetal genetic tests. The families were informed about the possible poor
fetal prognosis and the termination option was presented to the family in
pregnancies below 22 weeks, and this was done according to the families'
wishes. Close perinatological follow-up was performed on pregnant
women who chose to continue their pregnancy. The cases were
compared in terms of maternal demographics (age, gravida, parity),
clinical characteristics (associating anomalies, karyotype result), and
pregnancy outcomes (birth, termination of pregnancy, intrauterine death,
postnatal prognosis).

This study was performed in line with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics Committee of the University
of Health Sciences lzmir Tepecik Training and Research Hospital
(09.12.2022/ 2022/11-02.). Written informed consent was obtained from

all of the patients.

Statistical Analysis

Statistical data were analyzed using the SPSS (Statistical Package for the
Social Sciences) software program version 26.0. Categorical data were
obtained by using frequency analysis and given as numbers and
percentages. Numeric data were obtained by using descriptive analysis
and presented as means, standard deviations, and minimum-maximum

values.

Results

During the 5-year period, a total of 74 cases with abdominal wall defects
were detected, of which 51 (69%) had omphalocele, 21 (28%) had
gastroschisis, and 2 (3%) had body stalk anomaly (Table 1).
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Table 1: Maternal demographics and fetal clinical characteristics of the cases

Sevim TUNCER CAN ve ark.

Case n Mean+SD MeanSD Parity Additional Aneuploidy TOP Stillbirth Delivery
(%) MA GA (M/N) anomaly n(%) n(%) n(%) n(%)
(min-max) (min-max) n(%o)

Omphalocele 51 (%69) 30+6,9 16,2+3,7 33/18 30 10 31 5 13
(17-43) (11-23) (%59) (%29) (%60) (%10) (%26)

Gastroschisis 21 (%28) 248+ 7,6 19,3+4,8 9/12 5 - 3 - 17
(16-39) (11-33) (%24) (%14) (%81)

Body stalk 2 295+35 155+2,12 171 2 - 2 (%100) - -

anomaly (%3) (27-32) (14-17) (%100)

GA Gestational age; MA, Maternal age; M, Multiparous; max, maximum; min, minimum; N, Nulliparous; n, number of cases; SD, standard deviation; TOP,

termination of pregnancy

Omphalocele

The mean maternal age in omphalocele cases was 30 * 6,9 years (minimum
17 — maximum 43). The cases were diagnosed at the mean 16,25 + 3,75
(minimum 11 - maximum 23) weeks of gestation. It was determined that
23 (45%) cases were diagnosed in the first trimester and 28 (55%) cases
were diagnosed in the second trimester. 18 (35%) cases were primigravida
and 33 (65%) cases were multiparous. 19 (37%) cases did not accept
invasive fetal karyotyping. Of the 32 (63%) cases who accepted
karyotyping, 2 (6%) cases had trisomy 21, 1 (3%) case had trisomy 13, 6
(19%) cases had trisomy 18, 1 (3%) case had Turner Syndrome (45 X0), and
22 (69%) cases were observed to have a normal karyotype. While
omphalocele was found to be isolated in 21 (39%) cases, an associating

anomaly was found in 30 (61%) cases.

Table 2: Relationship of cases with associating anomalies

The most common associating anomaly was the cardiovascular system
anomaly (41%) (Table 2). 31 (60%) cases were terminated upon parental
request. Of the terminated cases, 19 (37%) had additional serious
anomalies, 10 (19%) had aneuploidy, and 2 (4%) had large abdominal wall
defects involving both the liver and intestine. It was observed that 5 (25%)
of 20 patients who were not terminated and continued their pregnancy had
intrauterine demise and 2 (10%) had missed abortion. 13 (26%) cases
resulted in live birth. It was determined that 2 (4%) cases had neonatal
exitus without being able to operated, 3 (6%) cases had exitus during the
intensive care unit period after the operation, and 5 (10%) cases were alive

and healthy. Postnatal results of 3 (6%) cases could not be obtained.

Omphalocele Gastroschisis Body Stalk
Additional anomaly n:51 n: 21 Anomaly
n:2
Abnormal karyotype Normal Karyotype Normal Karyotype Normal
n: 10 karyotype unknown karyotype unknown karyotype
n(%o) n: 24 n: 17 n: 17 n:4 n:2
n(%o) n(%) n(%o) n(%o) n(%o)
Central nervous 1(2) 2(4) 3(6) 1(5) - 2(100)
system
Respiratory system - 1(2) - 1(5) - -
Skeletal system 3(6) 1(2) 5(10) 2(9) 1(5) 2(100)
Cardiovascular 4(8) 3(6) 14(27) 1(5) 1(5) -
system
Genitourinary system - 2(4) 2(4) - 1(5) -

Gastroschisis

It was observed that the mean maternal age in gastroschisis patients was
24,28 + 7,6 years (minimum 16 - maximum 39). The mean gestational age
of detection was observed to be 19,33 * 4,88 (minimum 11 - maximum 33)
weeks of gestation. It was determined that 2 (9%) cases were diagnosed in
the first trimester, 18 (86%) cases in the second trimester, and 1 (5%) case
in the third trimester. 12 (57%) cases were primigravida and 9 (43%) cases

were multiparous.

Gastroschisis defect was located on the right in 17 (81%) cases and on
the left in 4 (19%) cases. 4 (19%) cases did not accept invasive fetal
karyotyping. It was observed that 17 (100%) cases who accepted
karyotyping had normal karyotypes. It was determined that 16 (76%)
cases had isolated gastroschisis and 5 (24%) cases had an associating

anomaly.
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Among the associating anomalies, the most common was the skeletal
system anomaly (14%) (Table 2). 3 (14%) cases were terminated upon
parental request, and these cases had additional anomalies; thoracic
hypoplasia in 1 case, scoliosis and acrania in 1 case, and
lymphangioma in 1 case. 1 (5%) case resulted in missed abortion
(associated by cystic hygroma) and 17 (81%) cases resulted in live
birth. Of the 17 cases who had live birth, 1 (5%) case had neonatal
exitus, 2 (10%) cases had postoperative exitus, and 11 (52%) cases

were alive and healthy. Postnatal results of 3 (14%) cases could not be

intrauterin Dénemde Fetal Batin Duvari Defekti Saptanan Vakalarin

Retrospektif Olarak incelenmesi

Body stalk anomaly

Maternal ages in body stalk anomaly cases were 27 and 32 (29,5 * 3,5) years.
The gestational ages that the anomaly detected were 14 and 17th (15,5 +
2,12) gestational weeks. There were severe accompanying anomalies in all
cases. Karyotype results were normal. Both cases were terminated upon the
request of the parents.

Fetal and neonatal outcomes of the all cases were mentioned in the Table 3

according to being isolated or with additional anomaly/anomalies.

obtained.
Table 3: Relationship between associating anomalies and fetal-neonatal outcome
TOP Missed Stillbirt Neonatal Postoperative Alive Unknown Total
n(%) abortion h exitus exitus n(%) n(%) n(%)
n(%) n(%) n(%) n(%)
Omphalocele 31(60) 2(4) 5(10) 2(4) 3(6) 5(10) 3(6) 51(100)
. Additional  19(37) 1(2) 5(10) 1(2) 1(2) 3(6) 0 30(59)
anomalies
. Isolated  12(23) 1(2) 1(2) 2(4) 2(4) 3(6) 21(41)
Gastroschisis 3(14) 1(5) 1(5) 2(10) 11(52) 3(14) 21(100)
. Additional 3(14) 1(5) 0 0 1(5) 0 5(24)
anomalies
. Isolated 0 0 0 1(5) 2(10) 10(47) 3(14) 16(76)
Body stalk anomaly 2(100) 0 0 0 0 0 2(100)

TOP, termination of pregnancy

Discussion

We have retrospectively evaluated and compared the fetal and neonatal
outcomes of pregnancies with prenatal diagnosis of fetal abdominal wall
defects. Schmidt et al. (10) showed that from the 5th to the 12th week of
pregnancy, most of the intestines develop rapidly and are physiologically
located outside the abdominal cavity. Therefore, caution should be
exercised when diagnosing abdominal wall defects before the 12th week.
If the liver is visible outside the abdominal cavity, this usually does not
regress and may be a sign of early omphalocele (11). In our study, there
were two omphalocele and one gastroschisis cases diagnosed at the 11th
week. The omphalocele case was accompanied by serious anomalies such
as cystic hygroma and ectropia cordis, and the gastroschisis case was
accompanied by serious anomalies such as hypoplastic thorax.

Goldbaum et al. (12) found that the risk of gastroschisis increased 4-fold
with maternal age below 20 years. Omphalocele appears to be associated
with older maternal age (13). In our study, the mean maternal age was 21
years in the gastroschisis group and 31 years in the omphalocele group.

Roeper et al. (13) found that gastroschisis was associated with low parity.

Most (57%) of our pregnant women with gastroschisis were primigravida,
too.

Nicoloides et al. (14) didn’t detect any chromosomal anomaly in any of
the 26 gastroschisis cases in their study. In our study, karyotyping was
performed in 12 of 21 gastroschisis cases and no chromosomal anomalies
were found in any of them, including those with additional anomalies.
However, the possibility of structural and chromosomal anomalies is high
in omphaloceles (15). Therefore, in prenatal examination in cases of
omphalocele, performing comprehensive prenatal ultrasound along with
fetal echocardiography is important for the detection of structural
anomalies. Fetal karyotyping should be recommended to detect
associated chromosomal anomalies. The most common chromosomal
anomalies are trisomies (18, 13, 21), Turner syndrome, and triploidies
(16). In our study, the most common chromosomal anomalies in the
omphalocele group were trisomies, and among the trisomies, trisomy 18

was seen as the most common aneuploidy.
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There is at least one accompanying anomaly in 40-80% of omphalocele
cases. Associated anomalies include cardiac (7-47%), gastrointestinal (3-
20%), genitourinary (6-20%), musculoskeletal (4-25%), and central
nervous system (4-30%), and chromosomal anomalies (3-20%) (17). In our
study, 30 (59%) of the omphalocele cases were accompanied by
additional anomalies. The most common accompanying anomaly in our
omphalocele cases was about the cardiovascular system and compatible
with the literature. The rate of accompanying anomalies in our
gastroschisis group was 24% and it was lower than the rate (34%) that
was reported by Heydanus et al. (18).

Fetal outcomes in omphalocele are predominantly determined by
additional malformations and chromosomal anomalies (19). As the
severity of the accompanying anomaly increases, prenatal and postnatal
morbidity and mortality increase, too (20). Postnatal survival for isolated
omphalocele can be as high as almost 100% with surgical correction (21).
In our study, the postnatal survival rate was not as high as in the
literature. In the omphalocele group, all patients with aneuploidy were
terminated upon family request. Of the 30 (59%) patients with additional
anomalies, 19 (37%) resulted in termination, 1 (2%) neonatal exitus, 5
(10%) intrauterine fetal death, 1 (2%) missed abortion, and 1 (2%)
postoperative exitus. 3 patients (6%) were live and healthy
postoperatively (Table 3). Additional anomalies of the healthy subjects
were single umbilical artery, aberrant right subclavian artery, and
pelviectasis. Of the 21 (41%) cases with isolated omphalocele, 12 (23%)
resulted in termination, 2 (4%) postoperative exitus, 1 (2%) neonatal
exitus, and 1 (2%) missed abortion. 2 patients (4%) were live and healthy
postoperatively. The postnatal results of 3 (6%) patients could not be
reached. Survival rates were similar in the groups with (6%) and without
(4%) additional anomalies. Early ultrasound diagnoses, invasive prenatal
diagnosis, stillbirth, and termination of pregnancy leave a small and
selected population.

Gastroschisis is divided into simple and complex types according to the
condition of the intestine. In simple gastroschisis, the intestine is in good
condition and there are no intestinal complications. Complex
gastroschisis is associated with congenital intestinal complications such
as atresia, perforation, ischemia, necrosis, or volvulus. The prognosis of
fetuses with gastroschisis depends largely on the condition of the
intestines at birth. While the mortality rate in patients with simple
gastroschisis is 3.4%, the mortality rate in patients with complex

gastroschisis is 9.3% (22).

Sevim TUNCER CAN ve ark.

In our study, patients were not identified as divided into simple and
complex gastroschisis groups. Our mortality rate was 28%, which was
higher than the literature. The limitation of our study is that the choice of
neonatal surgical technique, timing of surgery, timing of oral intake, and
duration of parenteral nutrition, which are of critical importance in

neonatal prognosis, are unknown.

Body stalk anomaly is generally characterized by major anterior body wall
defect, limb deformities, kyphoscoliosis, absence or short umbilical cord,
and/or the presence of craniofacial defects. Various other fetal
abnormalities may be present (23). There are three different hypotheses in
its development. The first theory is that fibrous bands form on the chorion
surface due to the rupture of the amniotic membrane and these bands
cause trauma to the fetus' body. Another theory is that the ventral body
wall does not close due to impaired embryonic blood flow in the first 4-6
weeks of pregnancy and the extraembryonic coelomic cavity persists. The
most accepted one is that it is caused by a defect in the germinal disc (24).
Body stalk anomaly is a rare and fatal condition. These fetuses usually have
a normal karyotype. A single case of placental trisomy 16 and maternal
uniparental disomy 16 has been published in the literature with this
anomaly (25). No abnormal karyotype was observed in our patients, but
since it was incompatible with life, termination was made upon family
request for both cases.

This study had some limitations. First, the sample size was limited, and
only 74 fetuses with fetal abdominal wall defects were retrospectively
analyzed. Second, no information was provided regarding the omphalocele
size and content of the omphalocel sac. However, the fact that our study
was designed in a single center and has available long-term results

constitute the strenghts of our study.

Conclusion

When a fetal abdominal wall defect is diagnosed, possible simultaneous
anomalies should be investigated. Counseling is important as parents may
choose to terminate the pregnancy when a severe anomaly or an abnormal
karyotype is detected. The postnatal survival rate is higher in gastroschisis
than in omphalocele. Although our study also supports this result, the
postnatal mortality rate was found to be higher in both groups compared

to the literature.
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Girig

Dustk akim anestezi (DAA), genel anestezi sirasinda ekspire edilen gazin
karbondioksit (CO,) absorbsiyonu sonrasi en az %50'sinin bir sonraki
inspiryumda hastaya geri verildigi inhalasyon anestezisi teknigi olarak
tanimlanmaktadir.  Yari-kapali ve yeniden solutmali sistemler ile
uygulanabilmektedir (1). Anestezi pratiginde kullanilan taze gaz akimi (TGA),
yiksek akim (2 L dk! (izeri), orta akim (1-2 L dkt), diisiik akim (0.5-1 L dk),
minimal akim (0.25-0.5 L dk) ve metabolik akim (0.25 L dk? alti) olarak
siniflandinlmistir (2). DAA’nin fizyolojik, ekonomik ve gevresel faktorler
lizerine bir ¢ok olumlu etkisi bulunmaktadir. inhale edilen gazin sicaklik ve
neminin korunmasi, hipoterminin 6nlenmesi, su kaybinin azalmasi ve
mukosiliyer klirensin artmasi gibi fizyolojik olumlu etkileri mevcuttur. Volatil
ajan tiketiminin azalmasi ile %75 oraninda tasarruf saglayarak ekonomik
olmasinin yani sira gazlarin olusturdugu sera gazi etkisinin ve ameliyathane
hava kirliliginin azalmasi gibi ekolojik avantajlari da bulunmaktadir (3).
Kagaklar sebebiyle hipoventilasyon riski, hipoksik gaz karigimlarinin hastaya
verilmesi, CO, absorbanlarinin hizli tiiketimi ve toksik maddelerin birikimi
gibi durumlar da DAA ile ilgili endiseleri olusturmaktadir (4).

Galismamizda anesteziyoloji ve reanimasyon hekimlerinin genel anestezi
uygulamalarinda TGA tercihlerini, DAA ile ilgili deneyimlerini ve bakis

acilarini degerlendirmeyi amagladik.

Gereg ve Yontem

Calismamiz igin SBU Bursa Tip Fakiiltesi Sehir Hastanesi Klinik Arastirmalar
Etik Kurulundan onay alindi (19.07.2023 2023-12/14). Anket sorulari "Google
Formlar" web sitesi (docs.google.com/forms) araciligiyla dijital ortamda
hazirlandi. Anket ¢oktan segmeli ve gok segenekli soru teknikleri kullanilarak,
hazirlandi. Soru segeneklerinde yanitlarin yonlendiriimemesi ve tarafsizlik
ilkesine uygun davranildi. Anket formlari Tirkiye Anesteziyoloji ve
Reanimasyon Dernegi (TARD) araciligiyla dernege asil ve yardimci olarak tiye
olan doktorlara 07.08.2013 tarihinde elektronik posta yoluyla 1 kez
gonderildi. Ankete katim baglanti linki 07.08.2013- 16.08.2023 tarihleri
arasinda aktifti. Ankete katilmak istemeyen kisiler ¢alisma disi birakildi.
Ankette katilimcilara toplam 18 soru yéneltildi. ilk bdlimde demografik
verileri iceren 7 soru, sonraki bolimde ise genel anestezi akim tercihleri ve
distk akim anesteziye bakis agilarinin degerlendirildigi 11 soru yoneltildi.
Belirlenen tarih araliginda anket formlarini eksiksiz olarak tamamlayan 245
katiimcinin anket formundan elde edilen verileri analiz edilmistir.
istatistiksel analiz: Verilerin istatistiksel degerlendirmesi IBM SPSS 22.0 (IBM
Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.)

Assessment of General Anesthesia Fresh Gas Flow Usage Habits of

Anesthesiology and Reanimation Doctors: Questionnaire Study

istatistiksel paket programi Package for the Social Sciences (SPSS) for
Windows slriim 22.0 kullanilarak yapildi. Kategorik degiskenlerin
tanimlayici istatistikleri frekans ve yiizde olarak verildi. Kategorik verilerin
karsilagtiriimasi amaciyla ki-kare testi ve Fisher Exact testi kullanildi.

p<0,05 anlaml kabul edildi.

Bulgular

Anketimize toplam 248 Anesteziyoloji ve Reanimasyon doktoru katildi. 3
katilimcinin anket sorularini eksik doldurmasi sebebiyle 245 katiimci
calismaya dahil edildi. Katilimcilarin cinsiyet, yas araliklari, Gnvan, klinik
deneyim, galistiklari kurum ve egitim aldiklari merkezlerin sorgulandigi

demografik veriler Tablo I'de 6zetlenmistir.

Tablo I: Demografik veriler

n245 | %
)
Cinsiyet Kadm 125 51,02
Erkek 120 48,98
Yas (y1l) 20-35 121 49,39
36-50 85 34,69
51-65 36 14,69
65 yasg tstii 3 1,22
Unvan Aragtirma Gorevlisi 81 33,06
Uzman Hekim 121 49,38
Dr. Ogretim Uyesi 13 5,31
Dogent Dr. 12 4,90
Profesor Dr. 18 7,35
Klinik deneyim (y1l) 0-5 83 33,88
6-10 63 25,71
11-15 34 13,88
16-20 23 9,39
20 y1l tizeri 42 17,14
Uzmanhk egitiminizi hangi kurumda | Universite Hastanesi 162 66,1
aliyorsunuz/aldimz ? Saglik Bakanhigi | 83 33,9
EAH
Su anda ¢ahstigimz kurum Universite Hastanesi 75 30,61
Saglik Bakanhg | 114 46,53
EAH
Devlet Hastanesi 25 10,20
Ozel Hastane 31 12,65

EAH: Egitim arastirma hastanesi

Katihmcilarin DAA tercihleri sorgulandiginda tnvanlara gére dagihmda
arastirma gorevlilerinin %82,7’si (n:67), uzman hekimlerin %72,7’si
(n:88), doktor 6gretim gorevlilerinin %84,6’s1 (n:11), dogentlerin %100’U
(n:12) ve profesorlerin %94,4'G (n:17) DAA tercih ettiklerini
belirtmislerdir. Unvanlarin  kendi gruplarinda tercih edenler ile

etmeyenler arasindaki farkhlik anlamli bulunmustur (p=0,025).
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Hizmet verilen kurumlarin dagihimlarinda Universite hastanelerinde
galisanlarin %89,3’G (n:67), egitim arastirma hastanelerinde galisanlarin
%75,4'U (n:86), devlet hastanelerinde calisanlarin %56’si (n:14) ve Ozel
hastanelerde ¢alisanlarin  %90,3 (n:28) kisi DAA tercih ettiklerini
belirmiglerdir. Hizmet verilen kurumlarin kendi gruplarinda DAA tercih
edenler ile etmeyenler arasinda anlamh farkhhk bulunmustur (p=0,001).
Yas, klinik deneyim ve uzmanlik egitimi alinan merkezlerin gruplar igi

dagilimlarinda anlamh farkhlik saptanmamustir (Tablo 11).

Tablo 1I: Demografik veri siniflandirmalarina goére dusiik akim anestezi

tercihleri
Diisiik Diisiik
akim akim
tercih tercih
edenler etmeyenl p
er
n, (%)
n, (%)
Yas (yil) 20-35 92 29
(%76,6) (%24,4)
36-50 71 14
(%83,5) (%16,5)
51-65 30 6 0551
(%83,3) (%16,7)
65 yasg Ustii 2 1
(%66,7) (%33,3)
Unvan Aragtirma 67 14
Gorevlisi (%82,7) (%17,3)
Uzman Hekim 88 33(27,3)
(%72,7)
Dr. Ogretim Uyesi 11 2 0.025
(%84,6) (%15.4)
Dogent Dr. 12 (%100) | 0 (%0)
Profesor Dr. 17 1 (%5,6)
(%94,4)
Klinik deneyim (yil) 0-5 69 14
(%83,1) (%16,9)
6-10 52 11
(%82,5) (%17,5)
11-15 28 6
(%82,3) (%17,7) 0.142
16-20 18 5
(%78,2) (%21,8)
20 yil tizeri 28 14
(%66,7) (%33,3)
Uzmanhk egitiminizi | Universite 128 (%79) | 34 (%21)
hangi kurumda | Hastanesi
aliyorsunuz/aldimiz 0.907
Saglik Bakanligi | 67 16
EAH (%80,7) (%19,3)
Su anda ¢ahstigimz | Universite 67 8
kurum Hastanesi (%89,3) (%10,7)
Saglik Bakanligi | 86 28
EAH (%75,4) (%24,6) 0.001
Devlet Hastanesi 14 (%56) 11 (%44)
Ozel Hastane 28 3 (%9,7)
(%90,3)

Ki-kare ve FisherExact testi EAH: Egitim arastirma hastanesi
Katihmcilarin %79,60'1 (n:195) uygun durumlarda DAA uyguladiklarini
belirtirken, TGA tercihleri sorgulandiginda %9,39’u (n:23) minimal ve
metabolik akim, %38,36’s1 (n:94) dusiik akim, %33,87’si (n:83) orta akim ve
%18,36's1 (n:45) yiiksek akim uyguladiklarini belirtmiglerdir.

Mustafa DIKiCi Et al.

Cocuklarda DAA uygulayan katilimci orani %22,04 (n:54) iken, %24,08'i
(n:59) hastaya gore tercih ettiklerini belirtmislerdir. DAA ile ilgili olarak
yeterli egitim aldigini belirten katilimcilarin orani %38,8 (n:95) iken, egitim
organizasyonlari olmasi halinde katilmak isteyenlerin orani %86,9 (n:213)

olarak saptanmistir (Tablo I11).

Tablo I1I: Disik akim anestezi genel bakis

n %
Genel  Anestezi uygulamalarinda uygun | Evet 19 | 79,60
durumlarda diisiik akim anestezi tercih ediyor 5
musunuz ? Hayir 50 20,40

Genel anestezi idamesinde akim tercihiniz | 051t dk* ve | 23 | 9,39
nedir ? altt

0.5 It dk-1 It | 94 | 38,36
dk?

11tdkt-2Itdk | 83 | 33,87
1

2ltdk!-4Itdk- | 45 | 18,36
1

Cocuk hastalarda diisiik akim anestezi | Evet 54 | 22,04
uyguluyor musunuz ?
Hayir 13 | 53,06
0
Hastaya gore | 59 | 24,08
tercih
ediyorum
Diisiik akim anestezi uygulamasi ile ilgili | Evet 95 | 38,77
yeterince egitim aldigimz diisiinityor musunuz
2 Hayir 85 | 34,69

Yeterince degil 65 | 26,53

Diisiik akim anestezi ile ilgili egitim | Evet 21 | 86,93
organizasyonlar1 (konu anlatim, uygulamal 3
egitim) olmasi halinde katilmak ister misiniz ? Hayir 32 | 13,06

Duistik akim anestezi tercih edilme sebeplerinin sorgulandigi ¢cok segcmeli
soruya volatil ajanlarin tiketim miktarini azaltmak, DAA’nin ekolojik
etkileri ve maliyet etkin olmasi en ¢ok tercih edilme sebepleri olarak

belirtilmistir (Grafik 1).

%86 (n:167)

/l %66 (n:128)

%75 (146)

%33 (n:65)

Volatil anestezik Maliyet etkin Hipotermiden  Volatil anestezik
ajan tuketimini olmasi kaginmak ajanlarin gevresel
azaltmak etkilerini

azaltmak

Grafik 1: Duslik akim anestezi tercih edilme sebepleri
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Sevofluran DAA uygulayan katimcilar arasinda uygulama sirasinda
daha fazla tercih edilen volatil ajan olurken, DAA uygulamasi sirasinda
cekincelerin sorgulandigl ¢cok segmeli soruya en gok glvensizlik hissi,
takibin zorluklar icermesi ve mevcut aliskanliklari devam ettirme

durumlari olarak belirtilmistir (Grafik 2,3).

%79 (n:154)

%24 (n: 47) %20 (n:39)

%0.5 (n:1)

Sevofluran Desfluran izofluran Hastaya gore

degismekte

Grafik 2: Volatil ajan tercihleri

CO2 absorban tiiketiminde artis %28 (n:70)

Takip sirasinda... :151)

Takibin zorluklar icermesi %45 (n:112)

Mevcut aliskanliklari devam ettirme %44 (n:109)

Konuya yeterince hakim olmama %29 (n:73)

Monitorizasyonun yetersiz olmasi %32 (n:80)

Yok %2 (n: 5)

Grafik 3: DAA uygulamasi ile ilgili cekinceler

Dusuk akim anestezi uygulamasinin en ¢ok tercih edildigi
alanlarin sorgulandigi ¢ok seg¢meli soruda katiimcilar genel
cerrahi, jinekoloji-obstetri ve noérosirurji ameliyatlarinda daha

¢ok tercih ettiklerini belirtmislerdir (Grafik 4).
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Grafik 4 DAA'nin en ¢ok tercih edildigi alanlar
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Tartisma

Modern anestezi cihazlarinin yayginlasmasi, ekonomik nedenler ve atik
anestezi gazlarinin gevresel etkileri konusunda artan farkindalik sayesinde,
DAA uygulamalar anestezi hekimleri arasinda yayginlasmaktadir (5).
Teknolojik gelismeler, anestezi idamesi sirasinda taze gaz akisini hastalarin
bazal metabolik ihtiyaglarina gére azaltmayr mumkin  kilmustir.
Monitorizasyon tekniklerinin gelismesi ve solunum gazlarinin analizi ile DAA
sirasinda karsilasilabilecek sorunlar buyuk 6lglide engellemistir (6).

Volatil ajanlar kiresel isinmaya katkida bulunma potansiyeline sahiptir. Bu
ajanlarin karbondioksite kiyasla etkileri hakkinda bazi tartismalar vardir ancak
kullanim tekniklerinin gevre kirlenme derecesini sinirlayabilecegine dair s
lphe yoktur. Bu maddelerin ¢ogu neredeyse hic metabolize edilmez ve
kullanimdan sonra 1,1 ile 14 yil arasinda atmosferde kalabilmektedirler.
Desfluran, izofluran ve sevofluran igin 20 yillik Kiresel Isinma Potansiyeli
(GWP 20) olarak kullanilan degerleri sirasiyla 6810, 1800 ve 440'tir (7).
Ozellikle, TGA’y! azaltmaya dzen gdsterilmesi ile volatil ajanlar daha verimli
kullanilabilir ve hasta Uzerinde ayni etkiyi saglarken tlketim miktarlari
azalabilir. Tek bir vakanin ekolojik etkisi minimal olabilir, ancak kimdlatif
olarak dislnullince, TGA tercihlerinin atmosfere salinan volatil anestezik ajan
hacminde 6nemli bir fark yaratabilecegi asikardir (6,7).

inhalasyon anestezisinde maliyetin TGA ile dogru orantili oldugu kabul
edilmektedir. Bu nedenle DAA, inhalasyon anestezisi maliyetini azaltacak bir
mekanizma olarak tesvik edilmektedir (8). TGA miktarlarinin azalmasi ile
volatil ajan tiiketim miktarlar azalirken ayni oranda CO, absorbani tiiketim
miktarlarinda artis meydana gelir. Bu durum maliyet konusunda soru isaretleri
olustursa da Moody ve ark. yeni nesil CO, absorbani kullandiklari ve farkli TGA
miktarlari ile maliyet analizi yaptiklari g¢alismada, yeni nesil absorban
kullanarak maliyet artmig olmasina ragmen sevofluran ve desfluran igin TGA
miktari ile dogru orantih olarak total maliyetlerde azalma oldugunu
bildirmislerdir. izofluran kullanilan grupta ise paradoksal olarak maliyet artmis
en uygun maliyetin 2 L dk? iken saglandigi bildirilmistir (8). Anketimizde
katilimcilarin DAA’y1 en ¢ok tercih etme sebeplerinin DAA ile volatil ajan
tiketiminde azalma, bu azalma sonucunda gevresel etkilerinin azalmasi ve
uygulamanin maliyet etkin olmasi olarak belirtilmesi bu konudaki farkindahgi
gostermektedir.

Sevofluran, MAC degerinin disiik olmasi, maliyet etkinligi ve diger volatil
ajanlara kiyasla sera gazi etkisinin daha dusik olmasi sebebiyle tercih
edilmektedir (7). Sevofluranin TGA 1L dk? altinda kullanimi ile siganlarda
nefrotoksik olan Kompound A meydana gelmektedir. Bu sebeple Amerika
Birlesik Devletleri Gida ve ilag idaresi tarafindan onayli prospektiisiinde TGA
1L dk? altinda kullanimi 6nerilmemektedir. Bu durum bazi anestezistlerde
endise olustursa da DAA uygulamalarinda sevofluran kullanimi kapsamli bir
sekilde arastirilmistir ve givenle kullanilabilecegi bildirilen ¢ok sayida literattr
verisi mevcuttur. (9-13). Bizim galisgmamizda da katilimcilar DAA uygulamasi
sirasinda volatil ajan olarak ¢ogunlukla sevoflurani tercih ettiklerini

belirtmislerdir.
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Anketimizde katihmcilar genel cerrahi, kadin hastaliklari-dogum ve
norosirurji  ameliyatlarinda daha fazla DAA tercih ettiklerini
belirtmislerdir. Bu durumun, bu bolimlerin 6zellikle DAA uygulamak igin
gerekli uzun sureli vakalarinin bir ok merkezde yapilabiliyor olmasi ve
anestezistlerin bu vakalar konusunda tecriibeli olmalari sebebiyle
kendilerini rahat hissetmelerinden kaynaklandigini diisinmekteyiz.
Anestezi uygulamalari sirasinda anatomik ve fizyolojik farkhlklari
sebebiyle ¢ocuklarin erigkinlere kiyasla hipoksiye yatkinhklari fazladir.
Genel anestezi uygulamalarinda kullanilan kafsiz endotrakeal tupler,
laringeal maske kaynakli kagaklar ve 61t bosluk solunumu gibi durumlarda
hipoksi meydana getirebilmektedir. DAA uygulamasi sirasinda da taze gaz
akiminin disiik olmasi ile benzer durumlarin meydana gelebilmesi
sebebiyle gocuk hastalarda uygulama konusunda gekinceler mevcuttur.
Bizim galismamizda da gocuk hastalarda dustk akim uygulamayan kesim
gogunluktadir (14).

Anketimizde katiimcilarin %79,60'1 uygun ameliyatlarda ve hastalarda
genel anestezi uygulamalarinda DAA'yi tercih ettiklerini belirtirmislerdir.
Genel anestezi idamesinde TGA tercihleri sorgulandiginda ise diisiik veya
minimal akim tercih edenlerin %47,75 oldugu gorilmektedir. Genel
anestezi uygulamalarinda orta ve yiksek akim kullanim oranlari yiiksek
olmasina ragmen, uygun hastalarda DAA’nin yuksek oranda tercih
edilmesi bu konuda ki farkindaligin géstergesi olabilir. Yas gruplari, egitim
alinan merkezler ve klinik deneyim sirelerinin alt gruplarinda DAA tercih
edenler ile etmeyenler karsilastirildiginda oransal olarak anlamh farkhhk
saptanmadi. Katilimcilardan akademik kariyer yapanlar, tip fakiltelerinde,
egitim arastirma hastanelerinde ve 06zel hastanelerde hizmet veren
gruplarda DAA’nin oransal olarak daha fazla tercih edildigini gérmekteyiz.
Egitim planlamalarinin bu durumu gozeterek yapilmasinin diger gruplarda
da kullanim oranlarini arttirabilecegini disiinmekteyiz.

Turkiye Anesteziyoloji ve Reanimasyon Dernegi (TARD), DAA konusunda

dizenli araliklarla uygulamali egitim programlari diizenlemektedir.

Mustafa DIKiCi Et al.

Nitekim katilimcilarin %38,8’inin DAA ile ilgili yeterli egitim aldiklarini
belirtmesi ve yapilmasi halinde uygulamali egitimlere katilmak isteyenlerin
oraninin  %86,93 olmasi bu programlari ne denli ihtiyag oldugunun
gostergesidir. Bu programlar neticesinde 6nimiizdeki yillarda Glkemizdeki
anesteziyoloji ve reanimasyon hekimlerinin DAA farkindaliginin ve kullanim
oranlarinin artacagi ve gekincelerin azalacagi konusunda suphe yoktur.

Dusiik akim anestezi uygulamasi sirasinda gaz bilesiminde degisiklikler
uzun zaman diliminde gerceklesmektedir. Metabolizma igin gerekli
oksijenin saglanabilmesi, yeterli oranda volatil anestezik ajan ve gaz
karigimi verilebilmesi igin yakin takip gereklidir. Bununla birlikte CO,
absorbanlarinin hizl tiketimi, hiperkapni, CO,’nin yeniden solunmasi riski,
eser miktarda da olsa CO, Kompound A, etanol, aseton vb zararl
maddelerin birikimi gibi nedenler DAA ile ilgili ¢ekinceler olusturmaktadir
(15). Galismamizda DAA uygularken en gok cekinilen nedenler takip
sirasinda  olan takibin  zorluklar olarak

guvensizlik hissi icermesi

belirtilmistir.

Sonug olarak Anesteziyoloji ve Reanimasyon hekimlerinin inhalasyon
anestezisi uygulamalarinda uygun durumlarda DAA tercih ettiklerini ve
DAA’nin olumlu etkilerinin farkinda olduklarini disiinmekteyiz. Uygulama
sirasinda bazi ¢ekincelerin varligi 6zellikle ¢ocuklarda ve belirli cerrahilerde
daha az tercih edildigi sonucuna vardik. Bunun yaninda DAA vyapilacak
egitimlere katihim talebinin yiiksek olacagini gérdiik. Ozellikle DAA ile ilgili
cekinceleri giderecek uygulamali egitim programlarinin arttirilarak devam

etmesi gerektigini disinmekteyiz.
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Nermin GUNDUZ** 0000-0003-1237-5486 Objectives: The purpose of this study was to determine whether molecular subtype, which is
Seving DAGISTANLI*** 0000-0003-2513-2774 an important prognostic factor for breast cancer, can be used as a determinant for

preoperative breast MRI indication. Concordantly, we also searched for whether women with
luminal A subtype tumors with better prognosis may not require preoperative MRI for
staging.

Material and Method: A total of 150 women who underwent preoperative breast MRI with a

* Department of Radiology, Koc University Hospital, diagnosis of breast cancer from January 2015 through December 2018 were included in the
Istanbul, Turkey study. Subtypes were classified as luminal A, luminal B, HER-2 overexpressing, and triple
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Suleyman Training and Research Hospital, Istanbul, Results: The subtype distribution was luminal A, 30.7%; luminal B, 50%; HER-2 over-
Turkey expressing, 10%; and triple negative, 9.3%. Tumor size was significantly higher in luminal A

subtype than in non-luminal A subtypes (p=0.03). There was no statistically significant
difference between the two groups according to morphological, kinetic and diffusion
features; the presence of multifocal, multicentric, or contralateral disease; or tumor
extension. Additionally, there was no statistically significant difference between the two
groups according to nipple, skin, pectoral muscle involvement or the presence of axillary and
internal mammary lymph nodes.

Conclusion: The presence of additional findings and local extensive disease in women with

breast cancer is seen in luminal A subtype with very high rates. In addition, luminal A subtype
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Girig: Bu ¢alismada, meme kanserli kadinlarin prognoz tayini ve tedavi yonetiminde nemli
olan molekiiler subtiplerin, preoperatif evreleme amagh meme MRG endikasyon kararinda
belirleyici olup olamayacagi ve bu baglamda, en iyi prognoza sahip luminal A subtip timor

saptanan kadinlarda, evreleme amagli preoperatif MRG kullanilmasina gerek olup olmadigi
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Gereg ve Yontemler: Ocak 2015 - Aralik 2018 tarihleri arasinda meme
kanseri tanisiyla preoperatif meme MRG yapilan 149 kadin galismaya
dahil edildi. Subtipler immunohistokimyasal belirteglere gére luminal A,
luminal B, HER2 yiiksek eksprese ve triple negatif olarak dort grupta
incelendi. Preoperatif meme MRG bulgulari ACR atlasina gore
degerlendirildi. Morfolojik, kinetik ve difiizyon 6zellikleri ve ek bulgularin
varligi molekiiler subtipler ile karsilagtirildi. istatistiksel analizler luminal A
subtipi ile digerleri arasinda karsilastirma yapilarak elde edildi.

Bulgular: % 30.7 olguda luminal A, % 50 olguda luminal B, % 10 olguda
HER2 yiksek eksprese ve % 9.3 olguda triple negatif subtipi saptandi.
Luminal A subtipinde timor boyutu luminal A olmayan subtiplere gore
anlaml olarak daha vyuksekti (p=0.03). Morfolojik, kinetik, diflizyon

kontralateralite ve timor

farkhhk

ozellikleri, multifokalite, multisentrisite,

uzanimi  agisindan iki grup arasinda istatistiksel anlamli
saptanmadi. Ayrica meme basi, cilt ve pektoral kas tutulumu, aksiller ya
da internal mammariyan lenf nodu varligi agisindan da iki grup arasinda
istatistiksel anlamli fark saptanmadi.

Sonug: Meme kanserli kadinlarda ek odak ve lokal ileri hastalik varhg gibi
bulgular luminal A subtipinde de oldukga vyiiksek oranlarda
gorilmektedir. Ayrica luminal A subtipli timorler buyiik boyutla iligkilidir.
Diger modalitelerle saptanabilirligi daha disiik olan kitlesel olmayan
kontrastlanan kanserler de luminal A subtipinde digerleri ile ayni oranda
gorilmektedir. Bu nedenle galismamiz, tim subtipler igin evreleme
amagl preoperatif meme MRG yapilmasi gerekliligini ortaya koymustur.
Anahtar Kelimeler: Meme kanseri; immunolojik subtip; Manyetik

rezonans goriintileme.

Objectives

Breast magnetic resonance imaging (MRI) is the most sensitive technique
for the detection of breast cancer and is increasingly being used for
screening and diagnosis (1). It is mainly used for staging by evaluation of
tumor size, multicentricity and multifocality, presence of in situ cancer,
and involvement of skin, nipple, pectoral muscle, and axillary lymph node
(1,2). As it is an expensive technique, cost-effectiveness should be kept in
mind. Additionally, breast MRI is performed using intravenous (iv)
gadolinium-based contrast agents, which can cause allergic reactions
and nephrogenic systemic fibrosis in patients with last-stage kidney
disease (3). Recent studies have shown that gadolinium-based contrast
agents accumulate in the brain (4). Most importantly, glandular

parenchyma can easily be affected by hormonal changes in
premenopausal women. Despite its high sensitivity (98-100%) and
specificity (88%), some studies support that performing preoperative MRI
has no decreasing effect on the rate of local recurrence and metastasis
(5,6, 7, 8, 9,10). Considering these disadvantages, it is still controversial
whether preoperative breast MRI should be indicated for every breast

cancer patient.

Breast cancer has many histological types and molecular subtypes with
different prognoses and specific treatment approaches. The molecular
subtypes of invasive carcinomas are determined by the expression of
hormone receptors (estrogen receptor [ER] and progesterone receptor [PR])
and HER-2 (ERBB2) status (11,12). There are four molecular subtypes:
luminal A (ER and/or PR positive, HER-2 negative and low proliferation
index), luminal B (ER and/or PR positive, HER-2 positive or negative and high
proliferation index), HER-2 overexpressing (ER and PR negative, HER-2
positive) and triple negative (ER and PR negative, HER-2 negative) (13). HER-
2 expression (predominantly luminal B and HER-2 overexpressing subtypes)
is associated with poor prognoses (14, 15). Multicentricity and multifocality,
and involvement of axillary lymph nodes and skin have been shown to be
associated with luminal B subtype in some radiological studies (16, 17, 18).
Triple negative subtype, which has the worst prognosis, is associated with
less differentiation of invasive cancer and mutation of the BRCA-1 gene (19).
Of the four subtypes, luminal A has been shown to be the most common
with the best prognosis.

Our aim is to investigate whether preoperative breast MRI indications may
be limited by comparing the MRI findings between molecular subtypes. If it
is statistically proven that these parameters are absent in luminal A group, it
can be hypothesized that conventional imaging modalities may be sufficient
for this subtype. Therefore, preoperative MRI may be unnecessary for

luminal A group.

Methods

Patient Selection

A total of 350 women diagnosed with breast cancer were retrospectively
evaluated following approval by our institutional review board in March
2019. The mean age of the women was 49.9+11.8 (between 27-80 years). All
women underwent MRI for preoperative staging between January 2015 and
December 2018. Of the 350, women who had surgery at another institution,
received neoadjuvant chemotherapy or/and had metastatic disease were
excluded. The remaining 150 women were included. MRI findings were
compared with the molecular subtypes of postoperative specimens.

Breast MRI Technique

Patients were imaged on days 7-14 of the menstrual cycle in the
premenopausal period. Women with known malignancy had their breast
MRI without considering the day of menstruation. A 1,5 T scanner
(Magnetom Aera; Siemens Medical Systems, Erlangen, Germany) MRI was
used with a dedicated eight-channel breast coil in the prone position. The
imaging sequence included a triplane localizer followed by a two-
dimensional T1-weighted turbo spin echo (TSE) sequence without fat
suppression (TR/TE, 529/11 msec; 4 mm slice thickness; matrix, 288x384;
FOV, 294 mm).
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This sequence was used to assess the fibroglandular tissue density of the
breast parenchyma. An axial fat-suppressed T2-weighted sequence (TR/TE,
4000/85 msec; 4 mm slice thickness; matrix, 288x384; FOV, 294 mm) was
then performed. Diffusion weighted images were obtained before contrast
administration, using a two-dimensional EPI sequence with fat suppression
(b factor: 50, 400 and 800 s/mm?) followed by a three-dimensional T1-
weighted FLASH pulse sequence (TR/TE, 4,8/2 msec; 2.1 mm slice
thickness; matrix 317x352; FOV, 294 mm) with fat suppression before and
after contrast administration. Gadobutrol (Gadovist, Bayer, Leverkusen,
Germany) was used as the contrast agent at a dose of 0.1 mm/kg.
Postcontrast images were obtained for a total of 5 minutes, repeated 5

times at 60-second intervals.
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After examination, the unenhanced images were subtracted from the
contrast-enhanced images on a pixel-by-pixel basis.

Kinetic curves were obtained by placing at least a 3-pixel region of interest
(ROI) in the area with the most intense red color on the perfusion color map
on a Siemens syngo MR D13 version workstation for the mass-enhancing
lesions (Fig. 1-B,2-B and 3-B). Apparent diffusion coefficient (ADC) values
were recorded from ROIs drawn freely from the entire lesion and a circular
ROI from the darkest area for the mass-enhancing lesions (Fig. 1-B, 2-B and
3-B). The lowest ADC value detected after three measurements for each

lesion was recorded.

Figure 1-A. A 60-year-old woman with luminal B subtype invasive ductal carcinoma in the left breast. (a) Axial T1-weighted contrast-enhanced image with

subtraction shows an irregular mass with heterogeneous enhancement. (b) A lesion located antero-inferiorly in the left breast is detected as multifocal

invasive ductal carcinoma focus by core needle biopsy. (c) Both tumors are seen on contrast-enhanced MIP image.
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Figure 1-B. A 60-year-old woman with luminal B subtype invasive ductal carcinoma in the left breast. (a, b and c) Kinetic curve analysis of the tumor in

the left breast is shown. The values for ADC of the whole lesion (d) and of the darkest area (e) are seen on A

mapping images.
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Figure 2-A. A 39-year-old woman with luminal A subtype invasive ductal carcinoma in the left breast. (a) Axial T1-weighted contrast-enhanced image
with subtraction shows an irregular mass with heterogeneous enhancement (red arrow). (b) A core needle biopsy of the mass in the right breast has

shown no malignancy (blue arrow). (c) Both masses are seen on contrast-enhanced MIP image.

Figure 2-B. A 39-year-old woman with luminal A subtype invasive ductal carcinoma in the left breast. (a, b and d) Kinetic curve analysis of the tumor in
the left breast is shown. (c) The ADC values of the whole lesion are shown on the ADC mapping image. The mass shows decreased signal intensity

compared with surrounding fibroglandular tissues.
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Breast MRI Findings

Two independent radiologists, one with a 10-year experience (A.K.) in
breast MRI, retrospectively evaluated the images. Lesions were
interpreted according to the ACR MRI breast imaging reporting and data
system (BIRADS) lexicon. The amount of fibroglandular tissue (FGT), and
background parenchymal enhancement (BPE) were evaluated. Lesions
were categorized as focus, mass, and non-mass enhancement according
to the morphological features. Analysis of kinetic curves and ADC
mapping were performed for lesions presented as masses. If there was an
accompanying non-mass enhancement area, it was considered tumor

extension.

Ezgi KARTAL ve ark.

The maximum diameter of the lesions was recorded. In the presence of
more than one mass, the largest mass was considered the index tumor. The
presence of nipple, axillary lymph node, skin, pectoral muscle, and internal
mammary lymph node involvement was evaluated. Multifocal, multicentric
and contralateral lesions were also evaluated on the MRI and then
confirmed according to the pathological report. For one woman diagnosed
with Paget's disease, intraparenchymal lesion was considered index tumor.
T2-weighted images with fat suppression were also evaluated. The lesions
were grouped as hyperintense, hypointense, or heterogeneous signal
intensity on T2-weighted images. In women who underwent mastectomy,

MRI findings were compared with the surgical specimen (Fig. 3-A).

Figure 3-A. Preoperative magnetic resonance images of the right breast in a 65-year-old woman with luminal A subtype invasive ductal and lobular

carcinoma. (a) Axial T1-weighted contrast-enhanced image with subtraction shows a spiculated mass with homogeneous enhancement. (b) Multifocal

malignant mass in the same breast is shown (red arrow). (c) There is segmental heterogeneous non-mass enhancement located posteriorly in the upper

outer quadrant of the right breast. It was proven to be benign on postoperative surgical specimens (blue arrow).
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Figure 3-B. Preoperative magnetic resonance images of the right breast in a 65-year-old woman with luminal A subtype invasive ductal and lobular

carcinoma. (a, b and c) Kinetic curve analysis of the index tumor in the right breast is shown. The values for ADC of the whole lesion (d) and of the

darkest area (e) are seen on ADC mapping images.
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If there was a lesion suspicious for multifocality, multicentricity or
contralaterality in patients who underwent breast-conserving surgery,
second-look ultrasound (US) was initially performed. US-guided biopsy
was planned for these lesions, which were detected by ultrasound (Fig.
1-A,2-A and 4). In a few cases that presented with calcifications,
mammography-guided excisional biopsy was performed. The findings
detected only on MRI were histopathologically confirmed by MRI-guided

vacuum biopsy.

Meme Kanseri Tanisi Alan Kadinlarda Operasyon Oncesi Meme MR

Endikasyonu Kararinda Tiimérlerin Molekiiler Subtiplerinin Bilinmesi

Belirleyici Olabilir mi?

The histopathological findings were analyzed in terms of tumor type, grade,
extension, presence of additional foci and histomorphological findings in
the surrounding breast tissue. According to ER and PR status, HER-2
expression and Ki-67 proliferation, tumors were classified into four

molecular subtypes.

Figure 4. Preoperative magnetic resonance images of the right breast in a 35-year-old woman with luminal B subtype invasive ductal carcinoma. (a)

Axial T2-weighted and (b) axial T1-weighted images show non-mass lesion of the right breast. (c) Axial T1-weighted contrast-enhanced image with

subtraction and (d) contrast-enhanced MIP image of the same slice show diffuse clumped non-mass enhancement in the right breast (red arrow).

There is segmental clumped non-mass enhancement in the left breast with a benign pathological result from the excisional biopsy (blue arrow).

Statistical Analysis

Numerical variables are described as the mean, standard deviation (SD),
median, minimum and maximum. The distribution of variables was
measured with the Kolmogorov-Smirnov test. The Mann-Whitney U test
was used in the analysis of quantitative independent data. The chi-
square test was used in the analysis of qualitative independent data, and
Fischer’s exact test was used when the chi-square test conditions were
not met. All data were stored in a database for statistical analysis using

SPSS v. 26.0. software. The statistical alpha significance level was

accepted as p<0,05.

Results

A total of 150 women were included, with a mean age of 49.9 years
(range 27-80 years). The most common histological types were
invasive ductal carcinoma (74.7%), invasive lobular carcinoma (8%)
and high-grade ductal carcinoma in situ (DCIS) (6%) (Table 1). The
parenchymal composition of 17 women was entirely fatty (11.3%), 55
(36.7%) were scattered fibroglandular, 61 were heterogeneous dense
(40.7%), and 17 were extremely dense (11.3%). Background
enhancement (BGE) was minimal in 39 women (26%), mild in 71
women (47.3%), moderate in 32 women (21.3%), and marked in 8

women (5.3%) (Table 1)
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There were 32 women (21.3%) with multifocal disease, 16 women Of the total, 46 (30.7%) luminal A, 75 (50%) luminal B,15 (10%) HER-2
(10.7%) with multicentric disease, and 4 women (2.7%) with contralateral overexpressed and 14 (9.3%) triple negative tumors were detected (Table
disease (Table 1). Additional findings, including nipple involvement, and 1).

the presence of internal mammary lymph node, skin and pectoral muscle

involvement, were observed in 53 women (35.3%) (Table 1).

Table 1. Frequency of evaluated findings in breast tumors

Minimum-Maximum Median Mean.tsd./n-%

Age 27 - 80 49 49.9 + 11.8
Entirely fatty 17 11.3%
" Scattered fibroglandular 55 36.7%
Breast composition
Heterogeneously dense 61 40.7%
Extremely dense 17 11.3%
Minimal 39 26.0%
1 0,
Background enhancement m:gerate ;; ;Z:":
Marked 8 5.3%
Tumor diameter (mm) 5 - 153 24.5 33.5 + 24.4
- 0,
Nipple involvement (-) 132 88.0%
(+) 18 12.0%
Presence of axillary lymph (-) 85 56.7%
node (+) 65 43.3%
Presence of internal mammary (-) 139 92.7%
lymph node (+) 11 7.3%
- 0,
Skin involvement (-) 133 88.7%
(+) 17 11.3%
- 0,
Pectoral muscle involvement (-) 143 95.3%
(+) 7 4.7%
Nipple, skin, pectoral muscle  (-) 97 64.7%
involvement and/or presence (+) 53
of internal mammary lymph 35.3%
- 0,
Multifocality ) 118 78.7%
(+) 32 21.3%
- 0,
Multicentricity (-) 134 89.3%
(+) 16 10.7%
- 0,
Contralaterality () 146 97.3%
(+) a4 2.7%
Multifocality, multicentricity () 109 72.7%
and/or contralaterality (+) 41 27.3%
Apocrine carcinoma 1 0.7%
High grade DCIS 9 6.0%
Invasive ductal carcinoma 112 74.7%
Invasive lobular carcinoma 12 8.0%

1.3%
Invasive and in situ carcinoma 2.0%

Invasive breast carcinoma 2
3
Low grade DCIS 2 1.3%
1
5
3

Histological types

Medullary carcinoma 0.7%

Invasive ductal and lobular carcinoma 3.3%
Musinous carcinoma 2.0%
HER-2 over expressed 15 10.0%
Luminal A 46 30.7%
Luminal B 75 50.0%
Triple negative 14 9.3%

(+) shows that presence of finding and (-) shows that absence of finding.
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There was no statistically significant difference in terms of age,

parenchymal pattern, background enhancement or T2 intensity between

luminal A and non-luminal A subtypes (p > 0.05) (Tables 2 and 3).

The shape, margin and internal enhancement characteristics, ADC values

and kinetic curve type for masses did not differ significantly between

luminal A and non-luminal A subtypes (p > 0.05) (Table 3).
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There was also no statistically significant difference in terms of the

distribution and internal enhancement patterns of non-mass-enhancing

lesions between luminal A and non-luminal A subtypes (p > 0.05) (Table 4).

Table 2. Comparison of evaluated findings between luminal A and other subtypes

Luminal A non-Luminal A |
Mean.+sd./n-% Mean.tsd./n-% p value
Age 50.9 * 10.3 12.4 + 485 0.280 ™
Entirely fatty 5 10.9% 12 11.5%
Breast composition Scattered fibroglandular 22 47.8% 33 31.7% 0.065 ¥
Heterogeneously dense 18 39.1% 43 41.3%
Extremely dense 1 2.2% 16 15.4%
Minimal 10 21.7% 29 27.9%
Background enhancement Mild 27 58.7% a4 42.3% 0.262 **
Moderate 8 17.4% 24 23.1%
Marked 1 2.2% 7 6.7%
Side Right 25 54.3% 48 46.2% 0.355 %*
Left 21 45.7% 56 53.8%
Upper outer 15 32.6% 27 26.0% 0.522 %
Lower outer 6 13.0% 18 17.3% 0.677 ¥
Upper middle 7 15.2% 15 14.4% 0.902 **
Upperinner 9 19.6% 15 14.4% 0.581 **
Lowerinner 4 8.7% 3 2.9% 0.256 ¥
Lower middle 2 4.3% 5 4.8% 0.766 *
Quadrant Retroareolar 2 4.3% 7 6.7% 0.846 ¥
Central o] 0.0% 1 1.0% 1.000 **
Upper quadrant o) 0.0% 7 6.7% 0.167 ¥
Lower qudrant 0 0.0% 1 1.0% 1.000 **
Diffuse 0 0.0% 3 2.9% 0.553 ¥
Nipple 0 0.0% 1 1.0% 1.000 **
Outer quadrant 1 2.2% 1 1.0% 1.000 ¥
™ Mann-whitney u test/ * Ki-kare test
Table 3. Comparison of evaluated findings between luminal A and other subtypes
Luminal A non-Luminal A |
value
Mean.tsd./n-% Mean.*sd./n-% P
Hyperintense 8 17.4% 25 24.0%
T2W findings Hypointense 23 50.0% 40 38.5% 0.394 ¥
Intermediate intensity 15 32.6% 39 37.5%
Mass enhancement
Oval 0 0.0% 8 10.0%
Shape Round 9 26.5% 11 13.8% 0.060 **
Irregular 25 73.5% 61 76.3%
Circumscribed 1 2.9% 2 2.5% 1.000 *
Margin Irregular 13 38.2% 38 47.5% 0.481
Spiculated 20 58.8% 40 50.0% 0.510 ¥
Homogeneous 11 32.4% 14 17.5%
Internal enhancement "
L. Heterogeneous 15 44.1% 49 61.3% 0.157
characteristics .
Ring enhancement 8 23.5% 17 21.3%
DWI (ADC values) 837.1 * 262.6 248.0 + 940.5 0.162 ™
Type 1 10 21.7% 14 13.5%
Kinetic curve Type 2 15 32.6% a4 42.3% 0.339 ¢
Type 3 9 19.6% 22 21.2%

™ Mann-whitney u test/ ¥ Ki-kare test
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Tumor size was significantly higher in the luminal A subtype than in the
other subtypes (p < 0.05) (Table 4). There was no statistically significant
difference in terms of multifocality (%21.7 in luminal A, %21.2 in non-
luminal A), multicentricity (%4.3 in luminal A, %13.5 in non-luminal A) or
contralaterality (%0 in luminal A, %3.8 in non-luminal A) between luminal
A subtype and the other subtypes. In addition, the difference between
luminal A and non-luminal A subtypes was not statistically significant in
terms of multifocality, multicentricity and/or contralaterality (%23.9 in

luminal A, %28.8 in non-luminal A) (Table 4) (Fig. 3-A).

Ezgi KARTAL ve ark.

There was also no statistically significant difference in terms of nipple,
internal mammary lymph node, axillary lymph node, skin and pectoral
muscle involvement or the presence of any of these findings between
luminal A subtype and the other subtypes (Table 4).

The triple-negative subtype was not detected in high-grade DCIS cases
(Table 5). In all low-grade DCIS cases, luminal A was the only type detected
(Table 6). Luminal A subtype was not observed in medullary and mucinous
carcinoma cases (Table 6). However there was no statistically significant

difference in terms of these results (Table 6).

Table 4. Comparison of evaluated findings between luminal A and other subtypes

Luminal A non-Luminal A
Mean.*sd./n-% Mean.*sd./n-% pvalue
«25d./n-%% L5d./n-
Non-mass enhancement
Focal 2 4.3% 0 0.0% 0.104 *
Linear 3 6.5% 1 1.0% 0.098 ¥
<trubiti Segmental 1 2.2% 8 7.7% 0.219 ¥
Distrubition Regional 4 8.7% 7 6.7%  1.000 ®
Multiple region 2 4.3% 3 2.9% 1.000 *
Diffuse 0 0.0% 5 4.8% 0.146 ¥
Homogeneous 2 4.3% 1 1.0% 0.222 %
Internal enhancement Heterogeneous 5 10.9% 13 12.5% 0.252 ¢
characteristics Clumped 4 8.7% 8 7.7% 1.000 ¥
Clustered ring 1 2.2% 1.9% 1.000 **
- 9 v, 2
Nipple involvement L}) 451 ;3-{9)';0“ 2; ?Z'zou 0.777 *
. (] - (+]
- % % 2
Presence of axillary lymph node E }) 22 gi;f 2: i;if 0.160 *
+ .00 .17
Presence of internal mammary (-) 43 93.5% 96 92.3% 0.800 ¥
lymph node (+) 3 6.5% 8 7.7% '
- 0, 0,
Skin involvement (-) 42 91.3% 91 87.5% 0.498 ¥
(+) 4 8.7% 13 12.5%
- 0, 10,
Pectoral muscle involvement E )) 415 92728; ? 9: 954:)/" 0.336 ¥
+ .L£/0 .0/0
Nipple, skin, pectoral muscle (-) 37 80.4% 77 74.0%
involvement and/or presence of 9 19.6% 27 26.0% 0.398 ¥
internal mammary lymph node (+
- 0, 0,
Multifocality () 36 78.3% 82 78.8% 0.936 ¥
(+) 10 21.7% 22 21.2%
- 0, 0,
Multicentricity : }) 424 945'370A 22 ?gif 0.095 **
+ .37 D%
- 10,
Contralaterality i )) 406 130600% 120 16;:)/" 0.313 ¥
+ .UY0 .0/0
Multifocality, multicentricity (-) 35 76.1% 74 71.2% 0.532 ¢
and/or contralaterality (+) 11 23.9% 30 28.8% '
Tumor diameter (mm) 24.8 +15.2 26.6 * 27.5 0.003 ™
- ) 28 60.9% 57 54.8% R
Tumor invasion 0.360 X
(+) 6 13.0% 22 21.2%

™ Mann-whitney u test/ ¥ Ki-kare test
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Table 5. Evaluated age, imaging and histological features stratified by subtypes

Luminal A Luminal B HER-2 Triple Negative
Overexpressed
Mean.*sd . /n-% Mean.*sd. /n-% Mean.*tsd. /n-% Mean.*sd./n-%
Age 50.9+ 10.3 48.5 = 11.7 47.5% 12.6 55.7 £+ 14.4
Breast composition
Entirely fatty 5 10.9% 9 12.0% 1 6.7% 2 14.3%
Scattered fibroglandular 22 AT7.8% 20 26.7% 7 A6.7% 6 A2.9%
Heterogeneously dense 18 39.1% 32 A42.7% 6 40.0% 5 35.7%
Extremely dense 1 2.2% 14 18.7% 1 6.7% 1 7.1%
Minimal 10 21.7% 19 25.3% 6 40.0% 4 28.6%
Background enhancement Mild 27 58.7% 32 42.7% & 40.0% & 42.9%
Moderate 8 17.4% 17 22.7% 3 20.0% 4 28.6%
Marked 1 2.2% 7 9.3% o 0.0% o] 0.0%
T2W findings
Hyperintense 8 17.4% 5 20.0% 6 40.0% 4 28.6%
Hypointense 23 50.0% 28 37.3% 6 40.0% 6 42 9%
Intermediate intensity 15 32.6% 32 42.7% 3 20.0% a 28.6%
Tumor diameter {(mm}) 24.8 + 15.2 + 34.2 + 244 33.7 +* 19.3 56.7 + 35.6
Mass enhancement
Shape Oval (o] 0.0% 7 9.3% 1 6.7% (o] 0.0%
Round 9 19.6% 6 8.0% 1 6.7% 4 28.6%
Irregular 25 54.3% 45 60.0% 7 46.7% 9 64.3%
Circumscribed 1 2.2% 2 2.7% o] 0.0% o] 0.0%
Margin Irregular 13 28.3% 26 34.7% a 26.7% 8 57.1%
Spiculated 20 43.5% 30 40.0% 5 33.3% 5 35.7%
Homogeneous 11 23.9% 9 12.0% 3 20.0% 2 14.3%
Internal enhancement characteristics Heterogeneous 15 32.6% 38 50.7% 4 26.7% 7 50.0%
Ring enhancement 8 17.4% 11 14.7% 2 13.3% 4 28.6%
DWI (ADC values) 837.1% 262.6 903.7 = 212.3 1007.1x 222.7 751.3 £ 410.2
Type 1 10 21.7% 10 13.3% 3 20.0% 1 7.1%
Kinetic curve Type 2 15 32.6% 35 46.7% 5 33.3% 4 28.6%
Type 3 9 19.6% 13 17.3% 1 6.7% 8 57.1%
Non-mass enhancement
Distrubition
Focal 2 4.3% (o] 0.0% (o] 0.0% (o] 0.0%
Linear 3 6.5% 1 1.3% o] 0.0% o] 0.0%6
Segmental 1 2.2% 7 9.3% 1 6.7% o 0.0%
Regional 4 B.7% 3 4.0% 4 26.7% o 0.0%
Multiple region 2 4.3% 3 4.0% o 0.0% o 0.0%
Diffuse 4] 0.0% 3 4.0% 1 6.7% 1 7.1%
Internal enhancement characteristics
Homogeneous 2 4.3% 1 1.3% o 0.0% o 0.0%
Heterogeneous 5 10.9% 10 13.3% 2 13.3% 1 7.1%
Clumped L 8.7% 6 8.0% 2 13.3% o 0.0%
Clustered ring 1 2.2% [o] 0.0% 2 13.3% (o] 0.0%
. . - 41 89.1% 68 90.7% 11 73.3% 12 85.7%
Nipple involvement
+ 5 10.9%5 7 9.3% 4 26.7% 2 14.3%
. (-) 30 65.2% 43 57.3% 6 40.0% 6 42.9%
Presence of axillary lymph node
(+) 16 34.8% 32 42.7% 9 60.0% 8 57.1%
Presence of internal mammary (-) 43 93.5% 70 93.3% 12 80.0% 14 100.0%
lymph node (+) 3 6.5% 5 6.7% 3 20.0% o 0.0%
- (-) 42 91.3% 67 89.3% 13 86.7% 11 78.6%
Skin involvement
(+) 4 8.7% 8 10.7% 2 13.3%: 3 21.4%
" (-) 45 97.8% 73 97.3% 14 93.3% 11 78.6%
Pectoral muscle involvement
(+) 1 2.2% 2 2. 7% 1 6.7% 3 21.4%
Nipple, skin, pectoral muscle (-) 37 80.4% s9 78.7% 2 60.0% 2 64.3%
involvement and/or presence of 9 19.6% 16 21.3% 6 40.0% 5 35.79%
internal mammary lymph node (+)
Multifocality (-) 36 78.3% 59 78.7% 12 80.0% 11 78.6%
(+) 10 21.7% 16 21.3% 3 20.0% 3 21.4%
Multicentricity -) 44 95.7% 65 86.7% 12 80.0% 13 92.9%
(+) 2 4.3% 10 13.3% 3 20.0% 1 7.1%
. (-) 46 100.0% 72 96.0% 14 93.3% 14 100.0%
Contralaterality
(+) 0 0.0% 3 4.0% 1 6.7% 8] 0.0%
Multifocality, multicentricity and/or ) 35 76.1% 53 70.7% 10 66.7% 11 78.6%
contralaterality (+) 11 23.9% 22 29.3% 5 33.3% 3 21.4%
Histological types
Apocrine carcinoma o] 0.0% o] 0.0% o 0.0% 1 7.1%
High grade DCIS 5 10.9% 3 4.0% 1 6.7% o 0.0%6
Invasive ductal carcinoma 31 67.4% 57 76.0% 13 86.7% 11 78.6%
Invasive lobular carcinoma 3 6.5% S 12.0% o 0.0% o 0.0%
Invasive breast carcinoma 1 2.2% o 0.0% o 0.0% 1 7.1%
Invasive and in situ carcinoma 1 2.2% 1 1.3% 1 6.7% o 0.0%
Low grade DCIS 2 4.3% o] 0.0% o 0.0%6 o 0.0%6
Medullary carcinoma o] 0.0% o] 0.0% (o] 0.0% 1 7.1%
Invasive ductal and lobular 3 6.5% 2 2.7% (o] 0.0% (o] 0.0%
carcinoma
Musinous carcinoma (o] 0.0% 3 4.0% o] 0.0% o] 0.0%

(+) shows that presence of finding and (-) shows that absence of finding.

68



Ezgi KARTAL et al.

Table 6. Comparison of evaluated findings between luminal A and other subtypes

Ezgi KARTAL ve ark.

Histological types

Apocrine carcinoma

High grade DCIS

Invasive ductal carcinoma

Invasive lobular carcinoma
Invasive breast carcinoma

Invasive and in situ carcinoma

Low grade DCIS

Medullary carcinoma

Invasive ductal and lobular

carcinoma
Musinous carcinoma

Luminal A non-Luminal A

Mean.tsd./n-% Mean.tsd./n-% pvalue

0 0.0% 1 1.0% 1.000 ¥
5 10.9% 4 3.8% 0.194 ¥
31 67.4% 81 77.9% 0.246 ¥
3 6.5% 9 8.7% 0.330 ¥
1 2.2% 1 1.0% 0.520 ¥
1 2.2% 2 1.9% 1.000 ¥
2 4.3% 0 0.0% 0.092 ¥
0 0.0% 1 1.0% 1.000 ¥
3 6.5% 2 1.9% 0.155 X
0 0.0% 3 2.9% 1.000 ¥

™ Mann-whitney u test/ ¥ Ki-kare test

Discussion

The use of preoperative breast MRI has emerged as an effective tool in
breast cancer patients. However it is still controversial to perform breast
MRI for every patient due to false positive results. In the current study,
we investigated the relationship between molecular subtypes of breast
cancer and MRI findings by comparing luminal subtype A with other
subtypes. Although the most common subtype is luminal A according to
the literature (16, 20, 21, 22, 23), we found luminal B as the most
common subtype with a frequency of 50%. Bitencourt et al. also found
luminal B subtype with a rate of 51.9% (17) similar to Montemeazzi et al.,
Dilorenzo et al. and Jiang et al. (24, 25, 26). This difference might be due
to the heterogeneity of the population of the study and the effect of
environmental factors.

We found heterogeneous dense pattern as the most common
parenchymal pattern. It has been shown that scattered fibroglandular
breast tissue was less common in luminal B than other subtypes, and
luminal A was significantly less common in heterogeneous dense breasts
in the literature. However, in our study, there was no significant
difference between luminal A and the other subtypes in terms of
parenchymal pattern (p > 0.05). Devalapalli et al. also published a study
stating that there is no significant correlation between parenchymal
density and subtypes (27). There is no other study in the literature
comparing luminal A and the other subtypes. However, Ozturk et al.
associated the breast parenchyma pattern with ER positivity and they did
not find a correlation in terms of PR positivity and HER-2 positivity (28).
Mild BGE was found most frequently in our study and was seen most
commonly in luminal A subtype. In addition, it was found that HER-2
overexpressing and triple-negative subtypes were not detected in breasts
with marked enhancement. However, no significant difference was
observed in the comparison between luminal A and the other subtypes in

terms of BGE (p > 0.05).

Dilorenzo et al. found that mild BGE was more common in luminal B
subtype (25). They also found a statistically significant correlation between
marked BGE and triple-negative subtype. This result also contradicts our
study. On the other hand, Ha et al. showed no significant association
between marked BPE and molecular subtypes with poor prognosis (29). In
our study, no significant difference was found between the luminal A group
and the other groups in terms of BGE. Kim et al. also found no significant
correlation between BGE and molecular subtypes (30).

The intratumoral medium and low T2W signal intensities of the masses
were associated with the luminal subtype (not specified as luminal A or B) in
the study by Ozturk et al. (20). In our study, we did not find a statistically
significant difference in terms of T2W image features (p> 0.05) between
luminal A and the other subtypes. However, hyperintensity was observed
commonly in luminal A subtype and hyperintensity was propotionally
observed in HER-2 overexpressing subtype. Du et al. also reported that
lower T2 values were associated with luminal A subtype (31). The cause of
the high signal in T2W images is necrosis and is associated with high-grade
tumors. The high T2W signal intensity was seen as the least common in
luminal A in our study, and this result was consistent with the good
prognosis of luminal A subtype.

The tumor size in luminal A group was significantly higher than in other
group in our study (p < 0.05). This might be related to delayed diagnosis or
heterogeneity in study population. It is known that MRI is the most accurate
technique for determining tumor size. The presence of a larger tumor size
than that detected by conventional methods can be demonstrated by
breast MRI in luminal A, which has the best prognosis. In other words, it will
also be an appropriate indication to use breast MRI for determining actual
tumor size in cases of luminal A subtype. The data about this issue are quite
controversial in the literature. Sezgin et al. found that the pathological

tumor size was larger in luminal A than in luminal B and others (32).
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Ozturk et al. detected a larger tumor size in HER-2 overexpressing subtype
(20). However, Montemezzi et al. found that volume was significantly smaller
in luminal B and larger in triple negative subtypes (24). There was no
statistically significant correlation between tumor size and molecular subtype
in the studies of Vilar et al. and Chen et al. (22,33). Consequently, further
studies with larger series are needed.

Mass-like lesions were observed more frequently (76%) in our study. The
shape, margin and internal enhancement characteristics, ADC values and
kinetic curve type for mass-like lesions did not differ significantly between
luminal A and the other subtypes (p > 0.05). It was observed that luminal A
had a mostly irregular shape with spiculated margins and heterogeneous
contrast enhancement. However, heterogeneous enhancement was found to
be the most common enhancement type in all subtypes. Rim enhancement
was proportionally more common in triple-negative subtype than in the
others. Ozturk et al. associated irregular shape and non-circumscribed
margin with luminal subtypes in mass-like lesions (20) They found no
significant correlation between other morphological features and molecular
subtypes. The circumscribed margin was associated with luminal A, and the
noncircumscribed margin was associated with luminal B in a study by
Montemezzi et al. (24). However, there were quite limited luminal A tumors
15%) in this study. In addition, Vilar et al. associated irregular shape with
luminal A tumors (22). The results of our study showed that, when luminal A
subtype was compared with other subtypes, there was no significant
distinguishing feature in terms of morphological features observed in MRI.
On the other hand, Grimm et al. showed that a homogeneous enhancement
and a non-mass enhancement pattern have a 100% negative predictive value
for luminal B subtype (21). However, in our study, 22.7% of lesions had non-
mass enhancement, and 12% of them had homogeneous enhancement in
luminal B tumors, and it seems that the results of these studies should be
supported by larger series. Grimm et al. were unable to obtain significant
results for luminal A subtype. Similarly, Long et al. could not find a significant
correlation between MRI features and molecular subtypes (34).

ADC values and the kinetic curve type for masses did not differ significantly
in luminal A and others. In the study by Montemezzi et al., high ADC values
were associated with luminal A subtype (24). However, this study included
very limited luminal A tumors. Chen et al. pointed out that ADC values are
higher in hormone positive tumors (33). On the other hand, it was found that
HER-2 overexpressing subtype had higher ADC values than luminal subtypes
in a study (35). The results of a meta-analysis by Meyer et al. supported our
findings (36). There are a few series supporting our results about kinetic
curve types. All these studies have shown that there was no significant
correlation between kinetic curves and molecular subtypes (20, 22, 37) In
contrast, in the study of Montemezzi et al., the type 3 curve was found to be
significantly lower and the type 2 curve was higher in the luminal A (24).
However, it should be noted that the analysis was performed with a very

limited luminal A tumors with a range of 15% in this study.

Meme Kanseri Tanisi Alan Kadinlarda Operasyon Oncesi Meme MR

Endikasyonu Kararinda Tiimérlerin Molekiiler Subtiplerinin Bilinmesi

Belirleyici Olabilir mi?

When nipple, skin and pectoral muscle involvement, and the presence of
internal mammary lymph nodes were evaluated together, it was observed
at a rate of approximately 20% in luminal A group and 26% in non-luminal
A group. There was no statistically significant difference in the rate of
these among molecular subtypes. In addition, when these features were
evaluated separately, no significant difference was found between luminal
A and the other subtypes. The rate of axillary involvement did not differ
significantly between luminal A and non-luminal A groups in our study.
Unlike our study, Richard et al. found that nipple, skin, and axillary
involvement were higher in luminal B and HER-2 overexpressing subtypes
compared to luminal A (16). They found no significant difference in terms
of pectoral muscle involvement and the presence of internal mammary
lymph nodes. On the other hand, Wu and Ma associated nipple and skin
involvement with luminal A and B subtypes (23). However, they did not
indicate any difference between luminal A and B. Despite all these results,
we would like to point out that the subtypes were more homogeneously
distributed in our study. Considering the contradictions of all this
knowledge, it is quite difficult to provide consensus.

Multifocality was found at similar rates in all subtypes. Multicentricity was
higher in luminal B and HER-2 overexpressing subtypes. Contralaterality
was observed only in luminal B and HER-2 overexpressing subtypes.
However, no statistically significant result was obtained. When looking at
multifocality, multicentricity and/or contralaterality (the presence of any),
it was seen in 23.9% of luminal A tumors and 28.8% of others. There was
no statistically significant difference. Ozturk et al. reported that they
detected multifocality and/or multicentricity more frequently in the
luminal subtypes and HER-2 positive group than in triple-negative group
(20). However, they did not indicate a significant p value. Similar results
are also available in the study of Devalapalli et al. (27). Richard et al. found
that multicentricity and/or multifocality were more common in the
luminal B and HER-2 overexpressing subtypes than in the luminal A
subtype. They found no significant difference in terms of contralaterality
(16). Wiechmann et al. also reported a similar result (15). However, 70% of
the cases were luminal A in these studies, and only 14-20% were luminal B
and HER-2 overexpressing tumors. In addition, in the study of Wiechmann
et al., breast MRl was not performed, and only the results of surgical
specimens were evaluated (15). Bitencourt et al. and Seyfettin et al. did
not find any significant correlation between multifocality and/or
multicentricity and histological type or molecular subtypes in their studies
(17,38). There was a more homogeneous distribution among molecular
subtypes in our study. Our study shows that multifocality, multicentricity
and/or contralaterality are seen in luminal A as frequently as others. In
other words, the rate of additional findings in luminal A tumors cannot be
neglected and preoperative breast MRI is needed. Despite false positivity

rates, MRI will be beneficial in these cases.
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In our study, the rate of invasive ductal carcinoma was significantly higher
than that of invasive lobular carcinoma. All cases of invasive lobular
carcinomas were observed in luminal A and B subtypes. All mucinous
carcinomas were seen in luminal B subtype, and low-grade DCIS was
detected only in luminal A subtype. However, statistically significant
results could not be obtained. This was attributed to the low number of
noninvasive carcinoma cases. Studies with larger series are needed for
significant results.

This study has some limitations. First, the number of women recruited
could be higher, but it was not possible to include patients who had
neoadjuvant chemotherapy since it would change the findings of the
surgical specimens. Second, this was a retrospective single-institution
study without a homogeneous patient population. Third, numerous
parameters should be assessed according to the BI-RADS system. For this
reason, the statistical precision in this study is low.

In conclusion, there have been many studies comparing preoperative
breast MRI findings with molecular subtypes in breast cancer. These

studies contain conflicting results.

Ezgi KARTAL ve ark.

There is no consensus on when breast MRI should be used in preoperative
staging. MRI can cause false positivity and unnecessary surgery in some
cases.

There is no study in the literature comparing luminal A subtype with other
subtypes, as in our study. This study shows that findings such as the
presence of additional foci and locally advanced disease are also seen at
very high rates in the luminal A subtype. In addition, luminal A subtype is
associated with a larger size. Additionally, nonmass-enhancing tumors,
which are less detectable in conventional imaging methods, are also seen in
luminal A as frequently as others. For these reasons, this study
demonstrated that breast MRl is useful for all molecular subtypes, including
luminal A, with the best prognosis. Detecting tumor size and extent more
accurately by performing breast MRI preoperatively will prevent re-
excisions. Future prospective and multicentric studies with more
homogeneous patient populations may provide additional information and

may limit indications of preoperative MRI.
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mortalitelerine etkisi kanitlanmig bir geriatrik sendromdur. Bu galismanin amaci; geriatrik
olgularin ilk bagvuru sirasinda malnitrisyon durumunu tespit ederek, geriatrik degerlendirme
sonuglari ile iliskisinin arastirilmasidir.

Gereg ve Yontem: Bu calismaya Ocak 2023 - Aralik 2023 arasinda Geriatri poliklinigine
basvuran 290 hasta dahil edilmistir. Hastalarin nitrisyonel durumu, Mini Nutrisyonel
Degerlendirme Testi-Kisa Form (MNA-KF) ile degerlendirilerek, malnitrisyonu olan (MNA<11)
ve olmayan (MNA>11) seklinde iki gruba ayrilmistir. Tim hastalarin demografik 6zellikleri,

* Balikesir Universitesi Tip Fakiiltesi i¢ Hastaliklari

Anabilim Dali, Genel Déhiliye Bilim Dali, Balikesir, sistemik hastaliklar kaydedilmis, demans, depresyon, ortostatik hipotansiyon (OH), Uriner

Tirkiye inkontinans, rekiirren diisme, kirilganlik ve sarkopeni varligi ayrintili geriatrik degerlendirme
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Anabilim Dali, Geriatri Bilim Dali, Balikesir, Tiirkiye Bulgular: Malnitrisyonu olan 105 hastanin yas ortalamasi 78+10, olmayan 185 hastanin ise
76+9’du. Hastalarin %71,7’si kadindi, ortalama egitim yillari 5 yildi. Malnitre hastalarda
hemoglobin (Hb), albimin ve vitamin B12 anlaml olarak daha dusik bulundu (p<0,05).
Malnatrisyon riski ylksek bireylerde geriatrik depresyon, demans, OH, rekiirren disme,
kirilganlik ve sarkopeni anlamli olarak daha yiiksek oranda (p<0,05) saptanirken, Uriner
inkontinans ve polifarmasi gorilme orani agisindan anlamh fark izlenmedi. Binominal
regresyon analizi sonrasinda, karistirici faktoérlerden bagimsiz olarak demans, geriatrik
depresyon, sarkopeni ve kirilganligin malnutrisyon riskini arttirirken (p<0,05), rekiirren digme
ve OH’nin bagimsiz olarak malnutrisyon riskini arttirmadigi saptandi.

Sonug: Demans, geriatrik depresyon, sarkopeni ve kirilganlik malnitrisyon ile yakindan
iliskilidir. Yagh hastalar malnltrisyon riski agisindan taranmali ve eglik eden geriatrik
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. . Introduction: Malnutrition is a clinical condition that is common in the geriatric population. It
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has a proven effect on the immune response, morbidity and mortality of patients. The aim of
this study was to determine the malnutrition status of geriatric patients at initial presentation
and to investigate its relationship with the results of geriatric assessment.

Materials and Methods: This study included 290 patients who applied to the Geriatrics
outpatient clinic between January 2023 and December 2023. The nutritional status of the
patients was evaluated with the Mini Nutritional Assessment Test-Short Form (MNA-SF) and

Gelis Tarihi: 12.02.2024
Kabul Tarihi: 22.02.2024 divided into two groups as malnutrition (MNA<11) and non-malnutrition (MNA>11).
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Yasl Hastalarin ilk Vizitte Malniitrisyon Prevalansi ve Ayrintili Geriatrik

Dederlendirme Sonuclari ile iliskisi

Demographic characteristics and systemic diseases of all patients were
recorded and the presence of dementia, depression, orthostatic
hypotension, urinary incontinence, recurrent falls, frailty and sarcopenia
were determined by comprehensive geriatric assessment tests.

Results: The mean age was 78%10 years for 105 patients with
malnutrition and 7619 years for 185 patients without malnutrition. The
percentage of female patients was 71,7 and the mean years of education
was 5 years. The hemoglobin (Hb), albumin and vitamin B12 were
significantly lower in malnourished patients (p<0,05). Geriatric
depression, dementia, orthostatic hypotension (OH), recurrent falls,
frailty and sarcopenia were significantly higher in individuals at high risk
of malnutrition (p<0,05), while no significant difference was observed in
the incidence of urinary incontinence and polypharmacy. After binominal
regression analysis, it was found that dementia, geriatric depression,
sarcopenia and frailty increased the risk of malnutrition (p<0,05),
whereas recurrent falls and OH did not increase the risk of malnutrition
independently of confounding factors (age, gender, Hb, etc.).

Conclusion: Dementia, geriatric depression, sarcopenia and frailty are
closely associated with malnutrition. Elderly patients should be screened
for the risk of malnutrition and necessary interventions should be
performed together with accompanying geriatric syndromes.

Keywords: Malnutrition, Sarcopenia, Frailty, Dementia, Depression

GiRiS
Dinya’da buylime hizi en yiksek grup olan vyash bireylerin,
fonksiyonelliklerini strdirmeleri veya geri kazanmalari igin saghkh
yaslanmaya yonelik midahale ve 6nlemler her gegen yil artmaktadir(1).
ileri yasla gelen fizyolojik kisitliliklar, eslik eden hastaliklar, bilissel ve
zihinsel stres faktorlerinde artis  biyolojik yaslanma  sirecini
hizlandirmakla birlikte, Diinya Saglik Orgiiti (DSO) tarafindan yeterli
beslenme  durumu, saghkh  yaslanmanin  temel tasi olarak
vurgulanmistir(2). Yetersiz beslenmenin sonucunda gelisen malntrisyon,
dokularin ihtiyag duydugu miktarda makro ve mikrobesinlerin yeterince
alinamamasi, organ disfonksiyonuna sekonder fiziksel ve mental sagligin
bozulmasi olarak tanimlanmaktadir(3). Prevalansi toplumda %2 ile %32
arasinda degisirken, toplumda yasayan vyash bireylerde %25-60,
hastanede yatan yaslilarda ise %35-65 arasindadir(4). Malnitrisyon, yash
hastalarda mortalite ve morbidite artisi, fonksiyonel kapasitede azalma,
enfeksiyon riskinde artis ve basi yaralar riskinde artis gibi bircok olumsuz
sonuca yol agabilir. Bu nedenle erken teshis ve tedavi edilemedigi
takdirde, hastalarin yasam kalitesinde azalma, hastanede yatis siiresi ve
yeniden yatis sayisi, bakim ihtiyaci ve 6lim riskinde artisa neden olur(5).
Geriatrik sendromlar, yash hastalarda siklikla gorilen ve birbirleriyle
iliskili bir grup klinik durumdur. En yaygin geriatrik sendromlar arasinda
disme, deliryum, demans, kognitif yetmezlik, sarkopeni, osteoporoz,
malnutrisyon, kirilganhk ve Uriner inkontinans yer alir(6). MalnUtrisyon ile
aralarinda ¢ok yonlii ve kompleks bir iliski s6z konusudur. Cesitli geriatrik
sendromlarin malndtrisyon riskini arttirdiklari gibi malnitrisyonun da bu

sendromlarin gelisimi Gzerine etkisi mevcuttur.

Prevalence of Malnutrition at the First Visit of Elderly Patients and Its

Relationship with the Results of the Comprehensive Geriatric Assessment

Literatlirde malnatrisyonla gorilme sikligi artan gesitli sendromlar bildirilmis
olup sonuglar toplumlara ve yillara gore degiskenlik gostermektedir(7,8).

Bu c¢alismanin amaci, yash hastalarin ilk degerlendirmede malnitrisyon
durumunu tespit etmek ve ayrintili geriatrik degerlendirme parametreleri ile
iliskisini ortaya koymaktir. ikincil olarak, birbiriyle birlikteligi sik goriilen
geriatrik sendromlarin malnitrisyonu olan yash hastalarla bagimsiz olarak
iliskili olup olmadigini tespit etmektir.

GEREC VE YONTEM

Bu ¢alismada Ocak 2023 ile Aralik 2023 tarihleri arasinda Balikesir
Universitesi Tip Fakiiltesi Geriatri Bilimdal poliklinigine ayaktan bagvurmus
olan 386 hasta incelenmistir. Calisma 6ncesinde Balikesir Universitesi Tip
Fakiiltesi Etik Kurulu’ndan 01.11.2023 tarih 2023/145 numarali karar ile izin
alinmistir. Bu hastalarin 96’sinin dislama kriterlerine sahip olmasi nedeniyle,
¢alisma kriterlerine uygun toplam 290 katiimci degerlendirilmistir. Tim
katilimcilarin bagvuru sirasinda uygulanan laboratuvar bulgulari ve Ayrintil
Geriatrik Degerlendirme testleri retrospektif olarak hasta dosyalari ve
hastane veri tabanindan taranmis olup, aragstirmamizda kullaniimigtir.
Dislama ve dahil edilme kriterleri

Galismaya katilim igin onam veren ve geriatri klinigimize ayaktan basvuran
65 yas ve lzerinde olan hastalar dahil edildi. Gida ulagimina énemli dlglide
engel olabilecek néro-miskiler hastaligi veya ileri derecede osteoartriti
bulunan, akut inme/serebro-vaskiller hastalik (SVO), immobilite,
hemoglobin diizeyi 10 g/dL olan anemi, sepsis/septik sok, akut borek hasari,
akut karaciger yetmezligi, akut koroner sendrom, akut solunum yetersizligi,
metabolik asidoz, elektrolit

pulmoner &dem, ciddi dehidratasyon,

dengesizligi, muayene sirasinda kalp hizinda belirgin  degisiklikler
(bradikardi/tasikardi), akut hemoraji/hipovolemik sok gibi ciddi hastalig
olanlar, madde ya da alkol bagimhligi olan hastalar gaismamizdan dislandi.

Yas, cinsiyet ve egitim yilini kapsayan demografik bulgular hastalarin dosya
tarandi.  Komorbiditeler  olarak  diabetes

bilgilerinden mellitus,

hipertansiyon, kronik kalp hastaligi (konjestif kalp yetmezligi ve
aterosklerotik kalp hastaligi), kronik serebro-vaskiler hastalik, periferik arter
hastaligi ve kronik obstruktif akciger hastaligi varhigi agisindan tim
katilimcilar  sorgulandi.  Ayrica KGD kapsaminda sorgulanan {riner
inkontinans, nokturi (>2/gece), son bir yil icerisinde disme varligi, demans,
depresyon, polifarmasi (>5 ilag kullanimi), OH ve kirilganlik durumunu iceren
geriatrik sendromlar da galisma kapsamina alindi. Geriatrik depresyon ile
demansin klinik tanisi, DSM-5 tani kriterlerine gore konuldu(9). Kirilganlik,
FRIED fiziksel kirlganhk olgegi kullanilarak tanimlandi(10). Bes maddelik
kriterlerden en az Uguniin birlikteligi kirllganlik olarak tanimlandi. OH, “Aktif
Dikilme Testi” uygulanarak degerlendirildi, yatar pozisyondan, ayakta
pozisyona gegildiginde ilk ti¢ dk. igerisinde sistolik kan basincinda >20 mmHg
ve/veya diastolik kan basincinda >10 mmHg disis olmasi OH olarak
tanimlandi(11). Turkiye’de yapilmis sarkopeni kesim degerleri ¢alismalari
referans alinarak, el dinamometresi ile olgllen dusik kavrama gilcl
kadinlarda <14 kg, erkeklerde <28 kg olmasi durumu duslk kas giict olarak

tanimlanarak sarkopeni olarak degerlendirilmistir (12).
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Bilissel agidan degerlendirme igin Mini-mental Durum Muayenesi (MMSE)

kullanildi.  Nutrisyonel durum degerlendiriimesi Mini  Nutrisyon
Degerlendirme Testi — Kisa Form (MNA-KF) ile yapildi (13). Toplam 14
puan lzerinden hesaplanan testin degerlendirilmesi sonucu malnitrisyon
agisindan riskli (< 11) ve normal (>11) olarak iki gruba ayrildi. Geriatri
polikliniginde rutin uygulanan laboratuvar testlerinden tam kan sayimi,
albimin, aglik kan glukozunu ve kreatinin igeren biyokimyasal
parametreler, lipid profili, B12 vitamini, tiroid uyarici hormon (TSH) ile 25-
hidroksi D vitamini diizeyleri retrospektif olarak incelendi.

istatistiksel analiz

Arastirmada yer alan hastalar nitrisyonel agidan, MNA skoruna gore
malnitrisyon olan ve olmayan seklinde iki gruba ayrildi. Kategorik
degiskenler ylzde (%) seklinde belirtildi. Strekli degiskenler i¢in normal
dagihma uygunlugu agisindan Kolmogorov-Smirnov testi uygulandi.
Normal dagilima uyan degiskenler ortalama # standart sapma seklinde
verilirken, normal dagilma uymayan degiskenler medyan [geyrekler
acikhigi] olarak belirtildi. Kategorik degiskenlerin karsilastiriimasinda Ki-
kare veya Fisher Exact testi kullanilirken, surekli degiskenlerin ortalama
degerlerinin karsilagtirmasinda veriler normal dagilima uyuyorsa student t
testi, normal dagilima uymuyorsa Mann Whitney U testi uygulandi. Bu iki
grup degiskenler igin p degeri verildi. Ayrica geriatrik sendromlarin
nitrisyon Uzerine etkisinin incelenmesi agisindan binominal lojistik
regresyon analizi uygulandi. ilk énce kanistirici faktérlerce diizeltilmemis
0Odds Orani (00) %95 gliven araliginda verildi. Daha sonra yas, cinsiyeti,
egitim yili, hipertansiyon ve aterosklerotik kalp hastaligini iceren
komorbiditeler, laboratuvar parametrelere gore diizeltiimis Odds Orani
(00) hesaplandi. istatistiksel analizin tamami SPSS 22.0 (SPSS Inc.) paket

programi kullanilarak yapildi ve veriler igin p degerinin < 0,05 olmasi

istatistiksel olarak anlaml kabul edildi.

Ozge KAMA BASCl et al.

BULGULAR

Galismaya alinan 290 hastanin yas ortalamasi 78110, olmayan 185 hastanin
ise 76x9’du. Hastalarin %71,7’si kadindi, ortalama egitim yillari 5 yildi.
Ortalama viicut kitle indeksleri (VKI), 26.84+5.38’idi. Hastalarin 105 tanesi
malnutrisyon agisindan riskli (MNA-KF<11) olarak saptandi. Maln(trisyonu
olan ve olmayan hastalar arasinda yas, cinsiyet, medeni durum agisindan
anlamli fark izlenmedi (p>0.05).

En sik eslik eden komorbid hastaliklar diabetes mellitus, hipertansiyon,
aterosklerotik kalp hastalig, konjestif kalp yetmezligi ve serebrovaskiler
hastaliklardi. Demografik verilerden istatistiksel olarak anlamli bulunan
degerlerin subgrup analizleri yapildiginda, normal grupta ( MNA-KF>11)
hipertansiyon (p=0.01) ve aterosklerotik kalp hastaligi (p=0.048) olanlarin
sayisi anlamli olarak daha yuksek bulundu. Laboratuvar parametreleri
karsilagtirildiginda malnitre hastalarda hemoglobin (Hb)(p=0.02), albimin
(p=0.01) ve vitamin B12 (p=0.006) anlaml olarak daha dustk bulundu.
Malnditrisyonlu ve normal beslenen gruplarin demografik ozellikleri,
komorbiditeleri ve laboratuvar parametrelerine goére karsilastiriimasi
gosterilmistir (Tablo 1).

Kullandiklari ilag sayilarina gore degerlendirildiginde malnitrisyonu
olanlarin %60’inda normal grubun ise % 69.7’sinde polifarmasi saptandi.
istatistiksel olarak anlamli fark izlenmedi. Malnitrisyonu olan grupta
demans (p=0.005), ortostatik hipotansiyon (p=0.046), rekirren disme
(p=0.025), geriatrik depresyon, kirilganlik ve sarkopeni (p<0.001) normal
gruba kiyasla anlamli olarak daha yiiksek oranda izlendi. Uriner inkontinans
ise gruplar arasinda benzer oranda goruldi. Malndtrisyonlu ve normal
beslenen gruplar arasinda geriatrik sendromlarin karsilastiriimasi Sekil 1'de

Ozetlenmistir

Tablo 1. MNA skoruna gdre, malniitrisyon ve normal beslenen gruplarin demografik ézellikleri, komorbiditeleri ve laboratuvar parametrelerine gére

karsilastiriimasi
MNA skoru <11 MNA Skoru >11 p degeri
Malniitrisyon Kontrol
n=105 n=185
DEMOGRAFIK OZELLIKLER
Yas 78 [10] 76 9] 0.062
Cinsiyet (Kadin;%) 73.30 70.80 0.686
Egitim Yili 53] 5[0] 0.003
Medeni Durum (Evli;%) 41.90 47.60 0.277
KOMORBIDITELER (%)
Diabetes Mellitus 36.20 42.70 0.277
Hipertansiyon 65.70 75.50 0.010
Aterosklerotik Kalp Hastaligi 11.40 20.50 0.048
Konjestif Kalp Yetmezligi 10.5 12.40 0.619
Serebrovaskiiler Hastalik 3.80 4.30 0.832
Periferik Arter Hastaligi 1.90 5.90 0.144
LABORATUVAR BULGULARI (medyan [¢eyrekler agikligi])
Hemoglobin*(g/dL) 12.00+1.80 12.48+1.63 0.026
Total Kolesterol (mg/dL) 203 [76.50] 208 [84.50] 0.106
Glukoz (mg/dL) 109 [51.80] 108 [25) 0.244
Albumin (g/dL) 3.90[0.50] 4.10[0.40] <0.001
C-reaktif protein (mg/L) 3[17.55] 3[4.14] 0.065
tGFH (ml/dak/1,73 m?) 73.84[34.72] 66.80 [29.85) 0.800
Vitamin B12 (ng/L) 315 [355] 269 [281] 0.006
25-0OHD (mcg/L) 16.70 [14.80] 18 [15.80] 0.366
Ferritin (mcg/L) 41.40 [128.15] 27[40.10] 0.076

* Hemoglobin diizeyi her iki grupta normal dagilima uydugu igin veriler ortalamaztstandart sapma seklinde verilmistir.
25-OHD: 25-hidroksi D vitamini; MNA: Mini-niitrisyonel degerlendirme; tGFH: tahmini Glomeriiler Filtrasyon Hizi
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Geriatrik Sendromlar

M Normal M Malniitrisyon

36,2 p=0,001
p=0,005
343
36,9

484

Geriatrik Depresyon
Demans

Ortostat ik Hipotansivon
Uriner Inkontinans
Polifarmasi

Rekiirren Diisme

Kirilganlk

gqj} p<0,001
66,7 }- p<0,001

Sarkapeni

Sekil 1. Malntitrisyon ve normal beslenen gruplarin geriatrik sendromlar
agisindan karsilastirilmasi

Prevalence of Malnutrition at the First Visit of Elderly Patients and Its

Relationship with the Results of the Comprehensive Geriatric Assessment

MNA-SF testi kullanilarak yapilan nitrisyon siniflamalari Gizerinde geriatrik
depresyon, demans, ortostatik hipotansiyon, rekirren disme, kirilganlik ve
sarkopeninin tahmini roélatif risk katsayilari hesaplandi. Yas, cinsiyet, egitim
yili, hipertansiyon, aterosklerotik kalp hastaligi durumu, hemoglobin,
alblimin ve vitamin B12 dlzeylerine gore diizeltme yapildigi zaman normal
nitrisyona sahip grup ile malnitrisyon risk grubu arasinda sarkopeni [OR:
4.24 (%95 Cl)], kirlganlik [OR: 4.56 (%95 Cl)], demans [OR: 1.94 (%95 ClI)] ve
depresyon [OR: 2.06 (%95 Cl)] riskinin anlamli oldugu saptandi (p< 0.05)
(Tablo 2)

Tablo 2. Binominal regresyon analizinde geriatrik sendromlar ile malnutrisyon arasindaki iliskinin degerlendirilmesi

Geriatrik Sendromlar Odds Orani %95 Gliven Aralgi p degeri
Sarkopeni

Duzeltilmemis 3,78 2,27-6,27 <0,001

Diizeltilmis* 4,24 2,33-7,73 <0,001
Kirilganhk

Duzeltilmemis 4,46 2,59-7,69 <0,001

Duzeltilmis* 4,56 2,46-8,44 <0,001
Rekilrren Digsme

Duzeltilmemis 1,85 1,07-3,18 0,026

Duzeltilmis* 1,75 0,95-3,24 0,072
Ortostatik Hipotansiyon

Diizeltiimemis 1,69 1,02-2,72 0,047

Duzeltilmig* 1,44 0,82-2,53 0,194
Demans

Diizeltiimemis 2,15 1,25-3,71 0,005

Duzeltilmig* 1,94 1,04-3,62 0,037
Geriatrik Depresyon

Duizeltilmemis 2,26 1,38-3,70 0,001

Duizeltilmig* 2,06 1,19-3,58 0,010
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Tartisma

Yash hastalarda ilk vizitte beslenme durumu ve geriatrik sendromlarla
iliskisini inceleyen bu g¢alismada bulgular, malnitrisyon riski yulksek
hastalarin disme, kirilganlik, sarkopeni, OH, demans ve depresyon gibi
geriatrik sendromlarla iligkili oldugunu, ozellikle sarkopeni, kiriiganlk,
demans ve geriatrik depresyonun etkisinin daha belirgin oldugunu
gostermistir.

Malnutrisyon, yash hastalarda kolay farkedilemeyen ya da atlanilabilinen
bir geriatrik sendromdur. Ancak beslenme durumunun ve malnitrisyon
riskinin belirlenip gerekli miidahalelerde bulunulmasi eglik eden komorbid
hastaliklarin yénetiminde de 6nemli rol oynamaktadir. Yash hastalarin,
diger eriskinlerden daha sik olarak, birinci basamak saglk kuruluslarina
bagvurdugu bildirilmistir(14). Bu nedenle yeterli/yetersiz beslenmenin
derecesini belirlemede kullanilan nitrisyonel degerlendirme testleri aile
hekimleri ve evde bakim birimlerinde ¢alisan hekimlerin de kullanabilecegi
sekilde pratik, etkili ve uygulanabilir olmalidir. MUST (Malnutrition
Universal Screening Tool), NRS2002 (Nutritional Risk Screening), GLIM
(Global Leadership Initiative on Malnutrition), Mini Nutrisyonel
Degerlendirme (MNA) tarama hedefine en uygun testlerdir (15-17).
Calismamizda MNA testinin toplam puani analiz edilmis, soru sayisi daha az
ve benzer etkinlikte olacak sekilde gelistirilen kisa form (MNA-SF)
kullanilmistir. MNA-SF, malnitrisyon durumunu gostermede MUST ve
NRS2002 nitrisyonal degerlendirme testleri ile benzer bulunmustur(18,19).
Ozellikle yash hastalarda niitrisyonel  degerlendirme testlerinin
karsilastirlldig) bazi galismalarda GLIM, malnitrisyona bagli mortalite artisi
ve hastanede yatis sliresine etkisini gostermede daha etkili bulunmustur.
GLIM kriterleri iki asamali yaklasim ile hastalarin degerlendirildigi bir
tarama testidir (20). ilk asamada malniitrisyon agisindan riskli hastalar
onaylanmis tarama testlerinden biriyle belirlendikten sonra, malniitrisyon
siddetinin teshisi ve derecelendirilmesi icin, istemsiz kilo kaybi, diisiik VKi,
kas kutlesinde azalma, gida aliminda azalma, sindirim sistemi hastalig
acisindan degerlendirme yapilir (17). Tani icin fenotipik ve etiyolojik birer
kriterin olmasi beklenen GLIM, nitel degerlendirme icermesi, pratikte
uygulanabilirliginin glic ve sorularin yoruma acik olmasi nedeniyle tercih
edilmemistir.

CGalismamizda malndtrisyon agisindan riskli hastalar ve malnutrisyonu olan
hastalarin toplam prevalansi %56.7 olarak saptanmis olup literatir ile
benzer orandadir. Ulkemizde, 2010 yilinda i¢ Hastaliklari poliklinigine
basvuran yasl hastalar tGzerinde yapilan bir ¢calismada malnatrisyon riski
yuksek ve malnitre hastalar %44 oraninda tespit edilirken, yakin zamanda
60 yas ve Uzeri 2816 hastanin alindigi tek merkezli ¢alismada MNA-KF <7
olanlarin orani %13 olarak tespit edilmistir (4,21).

Geriatrik malnitrisyonda nitrisyon durumunu gosteren, pratikte yaygin
kullanilabilen laboratuvar parametreleri arasinda hemoglobin, albumin,
total kolesterol, lenfosit yer alir(22). Bu calismada da malnttrisyon
acisindan riskli hastalarda daha duisiuk hemoglobin, albumin dizeyi ve

vitamin B12 eksikligi izlenmis olup total kolesterol ve diger parametrelerde

anlaml fark izlenmemistir.

Ozge KAMA BASCl et al.

Kirilganhk, fizyolojik rezervlerin azaldigl, minor stres faktorlerine karsi
direncin dismesi, gelisen olumsuz saglk sonuglariyla viicudun kendine
yetemedigi bir durumdur. Anormal kilo kaybi, halsizlik, fiziksel aktivitede
azalma, ylrime hizinda yavaslama, el kavrama glictinde azalmadan en az (g
tanesinin varligi ile tani konur (10). Ulkemizde ve Diinya’da kirilganlik
prevalansi Uzerine vyapilan ¢alismalarda kadinlarda goérilme sikhig
erkeklerden daha fazla bulunmustur (23). Ulkemizde 13 farkli merkezden
1126 yaslh bireyin degerlendirildigi FRAIL-TURK g¢alismasinda katilimcilarin
%39.2'sinde  kirilganhk, %43.3’Unde kirillganlik riski saptanmistir (24).
Malnutrisyonu olan yasl bireylerde koti beslenmenin sonucunda %90
kirilganlik ve ya kirilganhk riski (pre-fail) gelismektedir (25). Calismamizda
literattirle uyumlu olarak malndtrisyon agisindan riskli bireylerin %94.8’ inde
kirilganlik ve kirilganlk riski saptanmistir.

Tani kriterlerinin, sarkopeni basta olmak tizere diger geriatrik sendromlarla
benzer 6zellikleri igermesi, bir ¢calismada ‘Kirilganligin geriatrik agl’ olarak
adlandirilmistir  (26). Sarkopeni de kirilganhga benzer sekilde fiziksel
aktivitede azalma, kavrama guclu kaybi, fiziksel aktivitede azalma ile
seyreden, yagsiz kas kutlesinde azalmaya bagh gelisen bir geriatrik
sendromdur (27). Yashhga bagh fizyolojik degisikliklerin sonucunda gelisen
tat ve duyu kaybi, yemeklere duyulan ilgide azalma, gastrik bosalmada
yavaslama, yetersiz protein alimi, komorbid hastaliklar, polifarmasi ve
fiziksel aktivitede azalma sarkopeni gelisiminden sorumlu tutulmaktadir
(28). Ulkemizde 2008 vyilinda, ayaktan hastalarda geriatrik sendrom
prevalansinin degerlendirildigi bir c¢alismada sarkopeni prevalansi %25
olarak bulunmustur (6). Huzurevinde kalan yaslilarda malnitrisyon ve
sarkopeni iliskisi Uzerine yapilan bir calismada sarkopeni durumu el
dinamometresi ile kas giicli 6lgimiine dayanilarak yapilmis ve 349 hastanin
274’Unde (%78.5) disiik bulunmustur. Calismamizda sarkopeni tanimlamasi
icin dinamometre ile dislk kas glici 6lgiminden faydalanilmis olup, kas
kitlesi  olglilememistir.  Malnitrisyonu olmayan hastalarda %34.6,
malndtrisyon riski yliksek ve malniitre olanlarda ise %66.7 oraninda kas
glci dislik saptanmistir. Literatlirde ayaktan bagvuran hastalarda saptanan
sarkopeni oranlarina gore galismamizda yiiksek oran saptanmasi, kas kitlesi
degerlendirme komponentindeki kisithlik nedenli olarak degerlendirilmistir.
Hem kirilganligin hem de sarkopeninin digsme ve kirik riskinde artig, glinliik
yasam aktivitelerinde ve yasam kalitesinde azalma, morbidite ve
mortalitede artisa yol agtigi bilinmektedir (29). Geriatrik hastalarda disme,
fizyolojik ve fonksiyonel kapasitede azalma, polifarmasi, kronik hastaliklar,
denge ve postiir bozukluklari gibi etkenler sonucunda gelisir. Yas artisiyla ve
malnitrisyon ile birlikte gorilme siklig§inda da artig olup 70 yasta %25, 75
yas ve uzerinde %35 oraninda izlenmektedir (30). Calismamizda da
prevalansi literatlrle benzer oranlarda bulunmustur.

Malnitrisyonu olmayanlarda OH %36.9 oraninda gorilirken, riskli grupta
%48.9 olarak izlenmistir. OH prevalansi yapilan ¢alismalarda her gegen yil
artmakta olup genel niifusta %30 civarinda gorillrken, malnitrisyon riski

yuksek bireylerde %45 dolaylarinda seyretmektedir (31,32). Bulgular

literatir ile uyumlu izlenmistir.
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Geriatrik depresyon, malnitrisyonla iliskili olabilecegi bilinen bir diger
geriatrik sendromdur. Galismamizda malnitrisyon riski yliksek bireylerde
%63.8, malnutrisyonu olmayanlarda ise %36.2 oraninda bulunmustur.
Ulkemizde daha &nce yapilan calismalarda, 65 yas (zeri kisilerde
depresyon sikliklari  huzurevinde vyasayanlarda %10.2-68.9, kendi
evlerinde yasayanlarda %29 olarak bildirilmis olup bulgularimiz literatiirle
uyumludur (33,34).

Geriatrik sendromlarin birbiriyle iliskili olabilecegi ve malnitrisyonun da
diger geriatrik sendromlar igin tek basina risk faktori oldugu ve
demografik o6zellikler, komorbid durumlardan etkilendigi bilinmektedir
(21). Yas, cinsiyet, egitim yili, hipertansiyon, aterosklerotik kalp hastaligi
durumu, hemoglobin, albimin ve vitamin B12 diizeylerine gore
diizeltmeyle yapilan regresyon analizi sonrasi, sarkopeni, kirilganlik,
demans ve geriatrik depresyonun malniitrisyon riskiyle iliskili oldugu
gorilmistir. Literatlirde Saka ve ark. malnitrisyon ile demans, diisme ve
depresyonu iligkili bulmus olup bulgular regresyon analizi ile
degerlendirmemistir (21). 2008 yilinda yapilan ve malnitrisyonun diger
geriatrik sendromlarla iliskisinin incelendigi bir diger ¢alismada ise
malnitrisyon ile geriatrik depresyon iligkili bulunmus, demans ile
niitrisyonel durum arasinda iligki gézlenmemistir (35). Ulkemizde yapilan
bir diger calismada ise geriatrik depresyon, Uriner inkontinans, demans,
OH, sarkopeni ve kirilganlik normal gruba goére, malnitrisyon ve
malnitrisyon riski olan vyashlarda daha yilksek goézlenmis olup
¢alismamizdaki bulgularla benzerdir (36).

Sarkopeni ve kirilganhigin, demans ve depresyona gore etkisi daha yiksek
saptanmistir. Yapilan bazi galismalarda malniitrisyon sarkopeni onciili,
sarkopeni ise kirilganligin bir komponenti olarak degerlendirilmektedir
(37). Ayrica sarkopeni ve kirilganlikta ortak fizyopatolojik mekanizmalarin
varligi birbirleriyle iliskili olmalarini desteklemektedir (38). Sarkopeni
tanisinda kullanilan dastk kas katlesinin, kirillganhk gelisiminde bagimsiz

bir risk faktorl oldugu galismalarda gosterilmistir (38,39).

Prevalence of Malnutrition at the First Visit of Elderly Patients and Its

Relationship with the Results of the Comprehensive Geriatric Assessment

CGalismamizin bazi gigli yonleri vardir. Birincisi, malnUtrisyon ile geriatrik
sendromlar ve AGD parametrelerinin iliskisini genis kapsamda inceleyen
bir ¢alisma olmasidir. ikincisi, kétli nitrisyonel durum ile bu
parametrelerin iligkisinin yas basta olmak Uzere karistirici faktorlerden
bagimsiz olarak gosterilmesidir. Calismamizin kisithliklari ise 6rneklem

buytkluginin kiictik olmasi, retrospektif ve kesitsel bir ¢alisma olmasidir.

Bir diger kisithligimiz sarkopeni tanisi igin kas kitlesi kaybinin
degerlendirilememis olmasidir. Hastalarimizin  6nemli  bir kisminda
biyoimpedans analizi yapilamamasi nedeniyle dahil edilmemistir.

CGalismamiz retrospektif oldugundan rutin tetkiklerde istenmeyen ayrintili

vitamin ve mineral duzeyleri degerlendirilememistir.

Sonug

Yasl hastalarda malnitrisyon, yaygin gorilen bir geriatrik sendromdur.
Birinci basamak hekimleri, aile hekimleri, i¢ hastaliklari uzmanlari
tarafindan malnutrisyon tarama farkindaligi arttinldiginda erken tani ve
midahaleler ile mortalite ve morbiditenin azalmasina katki saglanabilir.
Demans, geriatrik depresyon, sarkopeni ve kirilganlik malndtrisyon ile
yakindan iligkilidir. Yasli hastalar malnutrisyon riski agisindan taranmali ve
eslik eden geriatrik sendromlarla birlikte buttuncul yaklagilarak gerekli

mudahaleleri yapilmalidir.
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Relationship Between Heart Rate Variability and Premature

Ventricular Contractions

Kalp Hizi Degiskenligi ile Ventrikiiler Erken Atimlar Arasindaki
iliski

Onur ARGAN* 0000-0001-7745-7736 Abstract

Eyup AVCI*0000-0002-7790-8450 Background: Premature ventricular contraction (PVC) is the most often type of ventricular
arrhythmias. Heart rate variability (HRV) is an efficient noninvasive methods for assessing
autonomic effects on the heart. This study aimed to investigate the relationship between HRV
and PVC.

*Balikesir University Medical Faculty, Department of Methods: 80 patients with frequent PVCs and 108 patients without PVC as control group
included in this study. Rhythm holter was performed in all participants. Frequent PVCs

Cardiology, Balikesir, Turkey
defined as more than 30 times PVCs in 1 hour, according to the Lown classification. The HRV
evaluated by time domain analysis included the standard deviation of all NN intervals (SDNN),
standard deviation of the average NN intervals (SDANN), the square root of the mean of the
squares of successive differences between adjacent NN intervals (rMSDD), the percentage of
normal RR intervals that differ by more than 50 millisecond (PNN50).

Results: Patients with frequent PVCs were older (p<0.001) and they had more coronary artery
disease (p<0.001), hypertension (p=0.026) and diabetes mellitus (p<0.001). Their ejection
fraction (p=0.001) and estimated glomerular filtration rate levels (p=0.001) were lower.
Yazisma Adresi: Onur ARGAN Patients with frequent PVCs had lower levels of SDNN (p<0.001) and SDANN ( p<0.001).
Balikesir University Medical Faculty, Department of PNNS50 (p=0.802) and rMSDD (p=0.572) were not statistically different between groups.

Cardiology, Balikesir, Turkey, 10440 Conclusion: Patients with frequent PVCs have been shown to have impaired HRV, indicated

o by low SDNN and SDANN levels associated with sympathetic overactivity. HRV measurements
E-mail: onur_argan@yahoo.com

in patients with PVCs are a simpler and noninvasive method for the assessment of
cardioneural regulation using rhythm holter monitoring.

Keywords: Heart rate variability, premature ventricular contraction, sympathetic system
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Amag: Ventrikiler kaynakli aritmilerin en sik kasilagilan tipi ventrikiiler erken atimlardir (VEA).
Kalp hizi degiskenligi, kalp Uzerindeki otonomik etkileri degerlendirmek igin en etkili
noninvaziv yontemlerden biridir. Bu ¢alismada kalp hizi degiskenligi ile ventrikiler erken
atimlar arasindaki iliskiyi degerlendirmeyi amagladik.

Gereg ve Yontem: Sik VEA’si olan 80 hasta ile VEA izlenmeyen 108 hasta g¢alismaya dahil
edildi. Tum katihmcilar ritm holter ile degerlendirildi. Lown siniflandirmasina gore ritm
holterde 1 saat iginde 30’dan fazla VEA izlenmesi sik VEA olarak tanimlandi. Kalp hizi
degiskenligi, tim NN araliklarinin standart sapmasina (SDNN), ortalama NN araliklarinin
standart sapmasina (SDANN), bitisik NN araliklari arasindaki ardisik farklarin karelerinin
ortalamasinin karekokiine (rMSDD) ve 50 milisaniyeden fazla farkhhk goésteren normal RR

araliklarinin yuzdesine (PNN50) gére degerlendirildi.
Gelig Tarihi: 07.02.2024

Kabul Tarihi:22.03.2024
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Bulgular: Sik VEA'sI olan hastalar daha yash (p<0.001), daha fazla koroner
arter hastas! (p<0.001), hipertansif (p=0.026) ve diyabetik (p<0.001) idi.
Ejeksiyon fraksiyonlari (p=0,001) ve glomeriiler filtrasyon hizlari da daha
dusukti (p=0,001). Sik VEA izlenen hastalarda SDNN (p<0.001) ve SDANN
(p<0.001) degerleri daha dusiik saptandi. PNN50 (p=0.802) ve rMSDD
(p=0.572) degerleri ise gruplar arasinda anlamli farklihk géstermiyordu.
Sonug: Calismamizda sik VEA'I hastalarda, asiri sempatik aktiviteyle iligkili
disik SDNN ve SDANN degerlerinin izlendigi bozulmus kalp hizi
degiskenligi saptadik. Sik VEA izlenen hastalarda ritm holter ile kalp hizi
degiskenligi kardiyonoral regiilasyonun degerlendirilmesinde faydali ve
invaziv olmayan bir ydontemdir.

Anahtar Kelimeler: Kalp hizi degiskenligi, sempatik sistem, ventrikiler

erken atim.

Introduction

Premature ventricular contraction (PVC) is the most frequent type of
ventricular arrhythmias. The autonomic nervous system is an important
regulatory mechanism in arrhythmias, including PVCs and ventricular
tachycardia (1). The autonomic nervous system, including sympathetic
and parasympathetic system, plays a prominent role in the occurrence of
ventricular and atrial arrhythmias (2,3).

Heart rate variability (HRV) shows the influence of the parasympathetic
and sympathetic systems on the heart. The balance between
parasympathetic and sympathetic activity regulates the cardiac cycle
from beat to beat. Heart rate variability is a noninvasive marker for
cardiac autonomic modulation. It is also used for assessment of cardiac
adaptation mechanisms and cardiac autonomic status (4). HRV is
calculated based on oscillations between R-R intervals of the ECG. HRV is
associated with cardiovascular diseases, metabolic diseases, age,
exercise, circadian rhythm and respiratory rate (5-7). Also, HRV is
associated with higher cardiovascular mortality (8). Rhythm holter
systems is a noninvasive and basic method to assess HRV.

Whereas, the relationship between PVC and HRV in the population still
remains controversial (9,10). This study aimed to investigate the

relationship between HRV and PVC.

Materials and methods

80 patients with frequent PVCs and 108 patients without PVC as control
group included in this study. Frequent PVCs defined as more than 30
times in 1 hour, according to the Lown classification (10). The exclusion
criteria were patients aged <18 years old, incomplete 24 hour rhythm
holter datas and patients with atrial fibrillation.

All participants underwent a 24 hour rhythm holter monitoring by using a
validated three channel device (Borsam Holter ECG BS6930, Borsam
Biomedical Instruments Co., Ltd, China) and the datas were analysed on
iTengo Analysis System. All participants were suggested to maintain their

regular activities during the rhythm holter examination.
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The HRV evaluated by time domain analysis included the standard deviation
of all NN intervals (SDNN), standard deviation of the average NN intervals
(SDANN), the percentage of normal RR intervals that differ by more than 50
millisecond (PNN50) and the square root of the mean of the squares of
successive differences between adjacent NN intervals (rMSDD) (11,12).

This retrospective study was approved by the local ethics committee
according to the declaration of Helsinki.

Statistical Analysis

SPSS 13.0 (SPSS Inc., IBM, Chicago, IL, USA) was used for statistical analyses.
Kolmogorov-Smirnov test was used to analyze the distribution of the
parameters. Categorical variables were expressed as percentages and
frequencies. Abnormally distributed parameters are expressed as median
and percentiles (25-75) and normally distributed variables as meanzSD.
Categorical variables were tested with the Chi-square or Fisher’s exact test.
Normally distributed continuous parameters were evaluated with 2-tailed
Student’s t-test and abnormally distributed parameters with Mann-Whitney
U test. A p value <0.05 was accepted as statistically significant.

Results

80 patients with frequent PVCs and 108 patients without PVC were included
in this study. Patients with frequent PVCs were 61117 years of age and
control group was 56.7+5.5 years of age. Patients with frequent PVCs were
older compared to the control group (p<0.001). 55% of the patients with
frequent PVCs and 43.5% of the control group was male. There was no
significant difference in gender between the groups (p=0.079). BMI was
28.2+3.8 kg/m? of the patients with frequent PVCs and 26.2+5.3 kg/m? of
the control group. The BMI was not statistically significant between groups
(p=0.069).

36.3% of the participants were diabetic, 47.5% of the participants were
hypertensive and 23.8% of the participants had coronary artery disease in
patients with frequent PVCs. 12% of the participants were diabetic, 32.4% of
the participants were hypertensive and 6.5% of the participants had
coronary artery disease in control group. Diabetes mellitus (p<0.001) and HT
(p=0.026) and coronary artery disease (p<0.001) rates were significantly
higher in patients with frequent PVCs compared to the control group.
Ejection fraction (EF) was 60 (55-65) % in the patients with frequent PVCs
and 60 (60-65) % in the control group. E ussu was 7 (6-9) in the patients with
frequent PVCs and 9 (8-11) in the control group. LVEDD was 48 (46-50) mm
in the patients with frequent PVCs and 46 (44-48) mm in the control group.
LVESD was 32 (29-36) mm in the patients with frequent PVCs and 31 (28-34)
mm in the control group. Left atrium was 36 (32-40) mm in the patients with
frequent PVCs and 32 (30-36) mm in the control group. Ascending aorta was
33.143.2 mm in the patients with frequent PVCs and 31.4+4.6 mm in the
control group. EF (p=0.001), E’ (p=0.003) were significantly lower and left
ventricular end diastolic diameter (LVEDD) (p<0.001), left ventricular end
systolic diameter (LVESD) (p=0.047), left atrium (p=0.001), ascending aorta
(p=0.004) were higher in the patients with frequent PVCs compared to the

control group.
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E wave (p=0.407), A wave (p=0.547), and pulmonary artery systolic
pressure (PAsP) (p=0.137) were similar between groups. Baseline
characteristics and echocardiographic parameters of the groups were
given in Table 1.

ACE-I/ARB (p=0.014), beta-blocker (p<0.001), thiazide diuretic (p=0.026),
acetylsalicylic acid (p=0.001), diltiazem (p=0.031) and statin (<0.001)
usage were higher in the patients with frequent PVCs compared to the
control group. Calcium channel blocker (p=0.510) usage was similar

between groups.
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Glucose was 108 (90-130) mg/dl in the patients with frequent PVCs and 95
(90-105) mg/dl in the control group. HbAlc was 6 (5.6-6.9) in the patients
with frequent PVCs and 5.6 (5.3-6) in the control group. eGFR was 79.3+24.2
ml/min in the patients with frequent PVCs and 91.9+20.4 ml/min in the
control group. Creatinine was 1.08+0.8 mg/dl in the patients with frequent
PVCs and 0.89+0.32 mg/dl in the control group. Urea was 40+22.4 mg/dl in
the patients with frequent PVCs and 31.3+12.5 mg/dl in the control group.

Table 1. Baseline characteristics and echocardiographic parameters of the groups

Patients with Frequent PVCs Control Group P
(n=80) (n=108)

Age (years) 61+17 54+19 <0.001
Male/female 44136 (55%-45%) 47/61 (43.5%-56.5%) 0.079
Body mass index (kg/m?) 28.2+3.8 26.245.3 0.069
Hypertension 38 (47.5%) 35 (32.4%) 0.026
Diabetes mellitus 29 (36.3%) 13 (12%) <0.001
Coronary artery disease 19 (23.8%) 7 (6.5%) <0.001
Echocardiographic parameters

Ejection fraction (%) 60 (55-65) 60 (60-65) 0.001
E wave 82426 86+21 0.407
A wave 78+22 67+22 0.547
E’ wave 7 (6-9) 9(8-11) 0.003
LVEDD (mm) 48 (46-50) 46 (44-48) <0.001
LVESD (mm) 32 (29-36) 31(28-34) 0.047
Left atrium diameter (mm) 36 (32-40) 32 (30-36) <0.001
PASP (mmHg) 20 (15-30) 20 (15-20) 0.137
Ascending aorta (mm) 33.1#3.2 31.4+4.6 0.004

LVEDD: Left ventricular end diastolic diameter, LVESD: Left ventricular end systolic diameter, PASP: Pulmonary arterial systolic pressure
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Total Cholesterol was 198+42mg/dL in the patients with frequent PVCs and
190+45mg/dL in the control group. LDL was 120+37mg/dL in the patients
with frequent PVCs and 116+36mg/dL in the control group. HDL was 45
+11mg/dL in the patients with frequent PVCs and 49+12mg/dL in the control
group. Triglyceride was 157+63mg/dL in the patients with frequent PVCs and
122+74mg/dL in the control group. Glucose (p=0.001), HbAlc (p=0.002),
creatinine (p=0.001), urea (p=0.001) and triglyceride (p=0.002) were higher
and eGFR (p=0.001), HDL (p=0.024) were lower the patients with frequent

PVCs compared to the control group.
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Hemoglobin (p=0.459), hematocrit (p=0.601), platelet (p=0.091), WBC
(p=0.075), AST (p=0.629), ALT (p=0.999), total cholesterol (p=0.329) and
LDL (p=0.539) were similar between groups. Medications and
hematological/biochemical parameters of the groups were given in

Table 2.

Table 2. Medications and hematological/biochemical parameters of the groups

Patients with Frequent PVCs Control Group P
(n=80) (n=108)

ACE-I/ARB 26 (32.5%) 19 (17.6%) 0.014
Beta-blocker 35 (43.8%) 15 (13.9%) <0.001
Thiazide diuretic 22 (27.5%) 15 (13.9%) 0.026
Acetylsalicylic acid 28 (35%) 16 (14.8%) 0.001
Diltiazem 4 (5%) 0 (0%) 0.031
Statin 20 (25%) 5 (5.6%) <0.001
Calcium Channel Blocker 17 (21.3%) 24 (22.2%) 0.510
Hematological and biochemical parameters

Glucose (mg/dl) 108 (90-130) 95 (90-105) 0.001
HbAlc 6 (5.6-6.9) 5.6 (5.3-6) 0.002
Hemoglobin (g/dl) 13.4+2.1 13.6+1.8 0.459
Hematocrit (%) 4045.8 40.5¢5 0.601
Platelet (x1000/uL) 240463 259+74 0.091
WBC (x1000/mm?) 7.3x2.4 6.7+2 0.075
eGFR (ml/min) 79.3+24.2 91.9+20.4 0.001
Creatinine (mg/dl) 1.08+0.8 0.89+0.32 0.035
Urea (mg/dl) 40+22.4 31.3+12.5 0.001
AST (U/L) 19 (17-25) 20 (20-24) 0.629
ALT (U/L) 16 (12-25) 17 (12-23) 0.999
Total Cholesterol (mg/dL) 198+42 190+45 0.329
LDL (mg/dL) 120 +37 116+36 0.539
HDL (mg/dL) 45+11 49+12 0.024
Triglyceride (mg/dL) 157 63 122474 0.002

ACE-I: Angiotensin converting enzyme inhibitors, ARB: Angiotensin
receptor blockers, WBC: White blood cell count, eGFR: Estimated
glomerular filtration rate, AST: Aspartate transaminase, ALT: Alanine

transaminase, LDL: Low-density lipoprotein, HDL: High-density

lipoprotein

SDNN was 138.1155 ms in the patients with frequent PVCs and 176.3150.9
ms in the control group. SDANN was 136.5 (96.5-190.3) ms in the patients
with frequent PVCs and 203.5 (149.3-280) ms in the control group. PNN50
was 28.6123.5 % in the patients with frequent PVCs and 27.84£18.6 % in the
control group. rMSDD was 76 (48-137) ms in the patients with frequent
PVCs and 86.5 (54-124.8) ms in the control group.
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PVC was 2015 (1031-5283) in the patients with frequent PVCs and 0 (0-0) in
the control group (p<0.539). SDNN (p<0.001) and SDANN (p<0.001) were
significantly lower in the patients with frequent PVCs compared to the
control group. PNN50 and RMSDD were similar between groups. Heart rate

variability parameters of the groups were given in Table 3.

Table 3. Heart rate variability parameters of the groups

Patients with Frequent Control Group P

PVCs (n=108)

(n=80)
SDNN (ms) 138.1+55 176.3+50.9 <0.001
SDANN (ms) 136.5 (96.5-190.3) 203.5 (149.3-280) <0.001
PNN50 (%) 28.6+23.5 27.8+18.6 0.802
rMSDD (ms) 76 (48-137) 86.5 (54-124.8) 0.572
PVC 2015 (1031-5283) 0(0-0) <0.001

SDNN: Standard deviation of all NN intervals, SDANN: Standard
deviation of the average NN intervals, PNN50: Percentage of normal
RR intervals that differ by more than 50 millisecond, rMSDD: Square
root of the mean of the squares of successive differences between

adjacent NN intervals. PVC: Premature ventricular contraction

Discussion

PVC is the most frequent type of ventricular arrhythmias. Although
PVC has a benign character, it has been found to be associated with
mortality (8). The parasympathetic and sympathetic systems plays an
important role in modulation of ventricular arrhythmias (13).

The main findings of the present study are heart rate variability
calculated by SDNN and SDANN related with sympathic system
activation were lower in patients with frequent PVC compared to the
control group. Also, patients with frequent PVCs were older and they
had more coronary artery disease, hypertension and diabetes
mellitus. Their ejection fraction and estimated glomerular filtration
rate levels were lower compared to the control group. HRV, a
noninvasive and basic marker for assessing the cardiac autonomic
function, describes the oscillations between R-R intervals of ECG.
High levels of HRV usually indicate efficient autonomic function in a
healthy individuals, while low levels of HRV often indicate an
autonomic nervous system dysfunction (14). SDNN and SDANN reflect
a more contribution of sympathetic activity to HRV, and lower levels
of SDNN and SDANN show an increased sympathetic tone. Whereas,
pNN50 and rMSSD are reliable indicators of parasympathetic tone (15-
17).
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Dong et al evaluated 4754 patients who received 24 hour rhythm holter for
palpitation. Patients with PVC 21 and patients without PVC were compared.
SDNN, SDANN, rMSSD and pNN50 were lower in patients with PVC 21 group
(18). Zhang et al studied with 106 patients with frequent outflow tract PVCs
and 106 healthy individuals. Patients underwent radiofrequency catheter
ablation for drug resistant symptoms and intolerant caused by PVCs. These
patients had either PVC burden >10% or PVC counts >10 000 beats/24 hour
assessed by rhythm holter monitoring.

Significantly lower levels of SDNN and SDANN were observed in the patients
with PVCs compared to the healthy individuals. However, there was no
statistically significant difference in the levels of pNN50 and rMSSD
between groups (19). Askin et al comprised 50 patients with occasional
PVCs (5-10 PVCs/hour) and 50 patients with frequent PVCs (>10 PVCs/hour)
. HRV parameters of SDANN, SDNN, RMSSD and PNN50 were similar
between groups (20). Barutcu et al compared to the 43 patients with
frequent PVCs and control group. Frequent PVCs are defined as occurrence
at least 30 times during a 1 hour recording according to the Lown
classification or at least once during a standard ECG recording. HRV
parameters of SDNN, SDANN, PNN50 and RMSSD levels were similar
between groups (10). In the present study, patients with PVCs had lower
SDNN and SDANN indicating that enhanced sympathetic activity than
patients without PVC. PNN50 and rMSSD were lower but not statistically
significant between groups. The reason why Zhang et al (19) and Askin et al
(20) results were insignificant may be the lower sample size.

Age was similar between groups and not related with PVCs in Askin et al’s
study (20). By contrast, an analysis of the ARIC study cohort demonstrated
that older age associated with the presence of PVC (21,22). Similarly,
patients with frequent PVCs were older in our study.

Nowadays, there is no consensus about whether the incidence of PVC is
higher in women or men. Dong et al (18) demonstrated that men had a
higher incidence of PVC than women. Haruta et al studied with 5685
individuals, indicated no significant difference in the incidence of PVC
between the genders (23). Sirichand et al showed that the incidence of
symptomatic idiopathic PVCs were higher in women (24). There was not
statistically difference between the genders in the present study.
Sympathetic neural factors are important in the initiation and maintenance
of a blood pressure (25). In hypertensive patients, the arrhythmogenic
substrate of left ventricular hypertrophy may induce the reentry
mechanism. The ventricles are sensitive higher blood pressure. Fibrosis,
subendocardial ischemia and higher blood pressure stress can trigger
abnormal rhythm (26). In our study, patients with frequent PVCs were more

hypertensive.
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An analysis using the ARIC study cohort showed that a history of coronary
artery disease was associated with the presence of PVCs (21,22). The
arrhythmogenic substrate of ischemic or fibrotic myocardial area may
stimulate the reentry mechanism. Patients with frequent PVCs had more
coronary artery disease in our study.

Agarwal et al demostrated that type 2 diabetes mellitus is related with
higher prevalence of ventricular arrhythmias independent of chronic
heart failure or coronary artery disease. Patients with frequent PVCs were
more diabetic in our study (27).

Barutcu et al (10) found that the left ventricular EF was lower and the
LVEDD, LEVESD were higher in patients with frequent VPCs compared
with the control group. Left ventricular systolic dysfunction may induce
sympathetic activation as a compensatory mechanism resulting in

frequent PVCs.
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Conclusion

Our findings support that the sympathetic overactivity indicated by lower
SDNN and SDANN levels is related with frequent PVCs. HRV measurements
in patients with PVCs are a simpler and noninvasive method for the

assessment of cardioneural regulation using rhythm holter monitoring.

Limitations

The limitations of this study were relatively small sample size and
retrospective design. Further, larger and prospective studies are
warranted to support our results. Also, we did not evaluated with HRV
frequency domain analysis evaluated by high frequency and low

frequency power.
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Abstract

Objective: This retrospective study evaluates the efficacy and safety of pulmonary vein
isolation (PVI) using radiofrequency ablation (RFA) and cryoballoon ablation (CBA) in patients
with symptomatic persistent or paroxysmal atrial fibrillation (AF) resistant to at least one
antiarrhythmic drugs (AAD) at a single center. It aims to identify predictors of AF recurrence
post-treatment, thereby informing clinical decision-making and improving patient
management strategies.

Methods: This retrospective, single-center study analyzed 119 patients who underwent PVI
via RFA or CBA. The patients were categorized into two groups based on the recurrence of AF
at long-term follow-up [Recurrence (-), n = 95; Recurrence (+), n = 24]. The primary outcome
measured was the recurrence of any documented AF episode following a 3-month blanking
period.

Results: During the median follow-up of 2.1 years (range: 1.5-3.6 years), 79.8% of participants
remained free from AF recurrence post-procedure, while 20.2% experienced recurrence. Our
analysis showed that body mass index (BMI) (OR:1.18, 95%Cl: 1.05-1.33, p = 0.005), left atrial
(LA) diameter (OR:1.22, 95%Cl:1.01-1.36, p <0.001), and estimated glomerular filtration rate
(eGFR) (OR:0.96, 95%Cl:0.93-0.99, p = 0.016) as independent predictors of AF recurrence.
Conclusion: Our findings showed that BMI, LA diameter and eGFR were significant predictors
of AF recurrence after PVI. These results highlight the potential for personalized treatment
approaches in AF care, suggesting areas for further research to optimize treatment outcomes.

Keywords: Atrial Fibrillation, Cryoballoon Ablation, Radiofrequency Ablation.

0z

Amag: Bu retrospektif calisma, tek merkezde yapilan, en az bir antiaritmik ilaca (AAI) direngli
semptomatik, persistant veya paroksismal atriyal fibrilasyonu (AF) olan hastalarda
radyofrekans ablasyonu (RFA) ve kriyobalon ablasyonu (KBA) ile yapilan pulmoner ven
izolasyonunun (PVI) etkinligini ve glvenligini degerlendirmektedir. Ablasyon sonrasi AF
reklrrensinin ongorduricilerini belirleyerek, klinik karar verme siirecine katkida bulunmayi
ve hasta yonetim stratejilerini gelistirmeyi amaglamaktadir.

Yéntem: Calismamizda, RFA veya KBA ile PVI uygulanan 119 hasta retrospektif olarak analiz
edilmistir. Hastalar, uzun donem takipte AF rekirrensi gelismesine gore iki gruba ayrilmistir
[Reklrrens (+), n = 24; Rekirrens (-), n = 95]. Birincil sonlanim noktasi ilk 3 aylik kor

dénemden sonra ortaya gikan dokiimente edilmis AF atagidir.
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Bulgular: Ortalama 2,1 yil (1,5-3,6 yil) takip siiresi boyunca, hastalarin
%79,8'inde islem sonrasi AF rekiirrensi gelismemis, %20,2'sinde rekirrens
gelismistir. Analizimiz, viicut kitle indeksi (VKi) (OR:1.18, 95%Cl: 1.05-1.33,
p = 0.005), sol atrium (LA) ¢api (OR:1.22, 95%Cl: 1.01-1.36, p<0.001) ve
tahmini glomerdler filtrasyon oraninin (eGFR) (OR:0.96, 95%Cl: 0.93-0.99,
p = 0.016) AF rekirrensinin bagimsiz ongordiricileri oldugunu
gostermektedir.

Sonug: Bulgularimiz, VKIi, LA ¢api ve eGFR’nin PVI sonrasi AF rekiirrensinin
onemli o6ngorduricileri oldugunu gostermektedir. Bu sonuglar, AF
bakimindan kisisellestirilmis tedavi yaklagimlarinin énemini vurgulamakta
ve daha fazla arastirma yapilmasi gerektigini gostermektedir.

Anahtar Kelimeler: Atriyal Fibrilasyon, Kriyobalon Ablasyonu,
Radyofrekans Ablasyonu

Introduction

Atrial fibrillation (AF), the most prevalent sustained cardiac arrhythmia in
clinical practice globally, affects approximately 1-3% of the adult
population, with prevalence rates climbing to about 9%, aged 265 and
above 17%, aged > 80 years (1-3). The association between AF and
consequential health complications, such as stroke, heart failure,
dementia, and heightened morbidity and mortality risks, underscores the
imperative for efficacious management and treatment strategies (4-7).
Pulmonary vein isolation (PVI) via radiofrequency ablation (RFA) and
cryoballoon ablation (CBA) has emerged as a pivotal treatment modality,
demonstrating promise for patients with both persistent (PeAF) or
paroxysmal atrial fibrillation (PAF) (8,9). The inherent complexity of AF
and its varied clinical manifestations necessitate a thorough evaluation of
these treatment options to optimize patient care.

The advent of RFA and CBA technologies has significantly transformed
therapeutic approaches to AF, promising reductions in recurrence rates
and improvements in quality of life (10). Despite widespread adoption,
the comparative effectiveness and safety of these modalities, particularly
across different AF subtypes, continues to be a subject of active research.
In this study, we aimed to show our clinic's experience of electrical
isolation through RFA and CBA of pulmonary veins in AF patients.
Material and Method

Study Population

In this retrospective study, we enrolled a total of 119 patients with
symptomatic AF referred to our arrhythmia center from January 2015 to
December 2022. All participants, aged 18 years and older had a history of
AF resistant to at least one antiarrhythmic drugs (AAD). Patients were
classified into PAF or PeAF groups based on the clinical diagnosis from
electrophysiological studies and medical history. PAF was defined as
episodes that resolved on their own or with treatment within 7 days,
while episodes lasting beyond 7 days were deemed PeAF. Patient records
were obtained from electronic medical records, including
electrocardiograms (ECGs), echocardiography, 24-hour Holter monitoring,

and blood tests.
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Exclusion Criteria

Individuals were excluded if they had previously undergone ablation,
presented severe valvular heart disease, congenital heart abnormalities, a
predisposition to bleeding, contraindications to anticoagulant therapy, or
evidence of thrombi on transesophageal echocardiography (TEE).

Ethical Considerations

Informed consent was obtained from all participants after providing
comprehensive details about the ablation procedures, their effectiveness,
and potential risks. The study was approved by the Clinical Research Ethics
Committee of izmir Katip Celebi University Atatiirk Training and Research
Hospital on 21 March 2024, with approval number 0174 ensuring

compliance with ethical standards and the Declaration of Helsinki.

Pre-procedural Preparation

Prior to ablation, patients ceased AADs for a period equivalent to at least
five half-lives of the drug, except for amiodarone, which was discontinued
for a minimum of 14 days. Stroke risk was assessed using the CHA,DS,-VASc
score to guide anticoagulation therapy. Individuals on warfarin achieved
target International Normalized Ratio (INR) levels ranging from 2.0 to 2.5,
while those on non-vitamin K antagonist oral anticoagulants (NOACs)
continued their regimen without interruption. Cardiac structure and
function were evaluated using transthoracic echocardiography (TTE), and
TEE was used to exclude left atrial thrombosis prior to the procedure.
Ablation Procedure

Ablation procedures were tailored individually to each patient based on the
underlying AF characteristics and the patient's specific anatomical and
clinical profile. For RFA, a catheter was introduced via the femoral vein and
advanced into the left atrium (LA) after a transseptal puncture. The 3D
mapping system created real-time images of the heart's electrical activity to
guide the ablation catheter to the pulmonary veins' antral regions. RF
energy was then applied in a point-by-point fashion around the pulmonary
vein ostia to create continuous lesions, ensuring complete electrical
isolation.

A CBA was performed by The Artic Front Advance PRO (AFA-Pro, Medtronic-
) system and The Polarx (Boston Scientific) system. In the case of CBA, a
cryoballoon catheter was advanced over a guidewire into the LA, again
following transseptal puncture. The balloon was then inflated and
positioned at the pulmonary vein ostia. Once optimal contact was
confirmed, the balloon delivered a freezing temperature to create
circumferential lesions, leading to pulmonary vein isolation. The use of a
second-generation cryoballoon allowed for enhanced cooling and more
uniform lesion formation. For both methods, pulmonary vein isolation was
confirmed via exit block (loss of electrical signals from the pulmonary veins
to the atrium) and entrance block (lack of electrical signals from the atrium
to the pulmonary veins). Complications were monitored for and managed

according to current clinical guidelines.
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The choice of ablation technique was at the discretion of the operating
physician, who considered factors such as the size and shape of the atria

and the patient's specific AF history.

Postprocedural Management

After the procedure, every patient was monitored in the cardiology ward
for 24 hours. To ensure their heart rhythm remained stable, control ECG
were conducted in the morning following the procedure and again
immediately before discharge. Patients whose conditions were stable
were then permitted to leave the hospital. Provided that no pericardial
effusion was detected, oral anticoagulation therapy was initiated on the
evening of the ablation day. This treatment was continued for at least

three months post-procedure to prevent potential complications.

Follow-up

Patients underwent systematic follow-up evaluations with ECG and if
they had symptomatic episodes with 24-hour Holter monitiring at 1, 3, 6,
and every 6 months after post-ablation. A diagnosis of recurrence of AF
was defined as AF were confirmed on 12-lead ECG or AF with lasting at
least 30 seconds were documented on 24-hour Holter monitoring three
months after the index ablation procedure (blanking period). The

primary endpoint of the study was defined as the recurrence of any

documented AF episode after a 3-month blanking period.

Patient Grouping Based on AF Recurrence

For analysis, patients were divided into two groups: those who
experienced a recurrence of AF and those who did not, Recurrence (-) (n
=95) and Recurrence (+) (n = 24). This approach allowed for an extensive

evaluation of the long-term outcomes of the ablation procedure.

Statistical Analysis

Descriptive statistics were used to summarize the demographic and
clinical characteristics of the study population. Continuous variables were
presented as mean * standard deviation or median with interquartile
range depending on their distribution, while categorical variables were

presented as frequencies and percentages.
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The Chi-square test was chosen for the analysis of categorical variables, given
its effectiveness in determining whether there are statistically significant
differences between the expected and observed frequencies in one or more
categories. For continuous variables, the t-test or Mann-Whitney U test was
applied depending on the data distribution, enabling comparison of means
between two groups. Multivariate logistic regression analysis was conducted
to identify independent predictors of AF recurrence, incorporating variables
that demonstrated a p-value <0.10 in univariate analyses. A two-sided p-
value <0.05 was considered statistically significant. All statistical analyses

were conducted using SPSS 26 (SPSS Inc., Chicago, IL, USA).

Results

We presented the demographic and clinical features of the study in Table 1.
Average age was 56.9 years (SD + 10.6) for the recurrence (-) group and 60.2
years (SD * 10.0) for the recurrence (+) group, with no statistically significant
difference (p = 0.173). Participants aged > 65 years were more prevalent in
the recurrence (+) group (38%) compared to the recurrence (-) group (20%),
though not reaching statistical significance (p=0.071). Gender distribution
was similar across groups (45% male inrecurrence (-) vs. 33% in recurrence
(+), p = 0.291). No significant differences were found in the prevalence of
diabetes mellitus (DM), hypertension (HT), coronary artery disease (CAD),
hyperlipidemia, chronic obstructive pulmonary disease (COPD), stroke, and
smoking habits, with each p-values> 0.05. The median CHA,DS,VASC score
and the history of electrical cardioversion did not significantly differ between
groups (p = 0.077 and p = 0.672, respectively). There was no difference

between groups regarding mortality.
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Variables Recurrence (-) Recurrence (+) p-value
(n=095) (n=24)

Age 56.9+ 10.6 60.2+10.0 0.173

Age > 65 n (%) 19 (20) 9 (38) 0.071

Male gender n (%) 43 (45) 8(33) 0.291

Diabetes Mellitus n (%) 22(23) 9(8) 0.153

Hypertension n (%) 51(54) 12(50) 0.747

Coronary artery disease n (%) 15(16) 3(13) 0.688

Hyperlipidemia n (%) 12(13) 4(17) 0.605

Chronic obstructive pulmonary disease n (%) 4(4) 0(0) 0.307

Stroke n (%) 5(5) 1(4) 0.826

Smoking n (%) 15 (16) 4(17) 0.933

Heart failure with n (%) 0.161

Preserved EF n (%) 2(2) 3(13)

Mid-range EF n (%) 4(4) 1(4)

Reduced EF n (%) 9 (10) 2 (8)

AF type 0.751

Persistent n (%) 42(44) 12(50)

Paroxysmal n (%) 53(56) 12(50)

AF ablation type 0.649

RFA n (%) 11 (12) 2(8)

CBAn (%) 84 (39) 22 (92)

CHA,DS,VASC score n (%) 2(1-3) 2.5(1.25-3) 0.077

History of cardioversion n (%) 39(41) 11(46) 0.672

Medical treatment at admission n (%)
ASA n (%) 17 (18) 4(17) 0.888
Clopidogrel n (%) 6(6) 1(4) 0.689
VKA n (%) 19 (20) 5(21) 0.928
NOAC n (%) 41(43) 8 (33) 0.382
ACE-I n (%) 20 (21) 6 (25) 0.676
ARB (%) 16 (17) 4(17) 0.984
CCB n (%) 16 (17) 5(21) 0.647
Digoxin n (%) 7(7) 1(4) 0.576
Amiodarone n (%) 16 (17) 3(13) 0.604

BB n (%) 64 (67) 12 (50) 0.114

Moderate MR n (%) 4 (4) 3(13) 0.123

Moderate TR n (%) 7(7) 3(13) 0.418

Medical tretament at discharge n (%)
Amiodarone n (%) 58 (61) 15 (63) 0.896
Propafenon n (%) 22 (23) 7(29) 0.540
BB n (%) 34 (36) 6 (25) 0.317

Mortality n (%) 1(1) 0 (0) 0.614

920



Fatma ESIiN et al.

Abbreviations: EF:ejection fraction, AF:Atrial fibrillation,
RFA:radiofrequency ablation, CBA:cryoballoon ablation, ASA:asetil salicylic
acid, VKA: vitamin K antagonist, NOAC: non-VKA oral anticoagulant, ACE-
I:angiotensin-converting enzyme inhibitors, ARB: angiotensin receptor
blockers, CCB: calcium channel blockers, BB:beta-blockers, MR: mitral

regurgitation, TR: tricuspid regurgitation
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Abbreviations: BMI: body mass index, LVEF: left ventricular ejection
fraction, LVEDD: left ventricular end-diastolic diameter, LVESD: left
ventricular end-systolic diameter, LA: left atrium, IVS: interventricular
septum, LVPW: left ventricular posterior wall, RA: right atrium , PASP:
pulmonary artery systolic pressure WBC; white blood cell, eGFR: estimated

glomerular filtration rate, TSH: thyroid-stimulating hormone.

Laboratory findings of the patients were provided in Table 2. A significant
difference in body mass index (BMI) was observed between groups, with
the recurrence (+) group showing higher BMI (32.3 + 3.3 kg/m?) compared
to those without (26.6 + 3.2 kg/m?, p <0.001).

No significant differences were found in left ventricular ejection fraction
(LVEF), However, the LA diameter was significantly larger in the recurrence
(+) group (45.7 £ 4.0 mm) compared to the recurrence (-) group (39.5 + 4.8
mm, p <0.001).

Table 2. Laboratory findings of the study population

After adjusting for confounders, eGFR (OR = 0.96, 95% Cl: 0.93-0.99,
p=0.016), BMI (OR = 1.18, 95% Cl: 1.05-1.33, p = 0.005), and LA diameter
remained significant predictors of recurrence (OR = 1.22, 95% Cl: 1.01-1.36,
p <0.001). These were presented in Table 3.

Table 3. Recurrence predictors in univariate and multivariate analysis.

Variables Recurrence (-)  Recurrence (+)  p-value
( n=95) (n=24)
BMI (kg/m?) 26.6+3.2 32.3+3.3 <0.001
LVEF % 56.6 + 9.4 55.2+11.2 0.538
LVEDD (mm) 46.9+ 4.4 45.8+ 3.8 0.256
LVESD (mm) 30.3+5.4 31.2+7.9 0.540
LA diameter (mm) 39.5+4.38 457+ 4.0 <0.001
PASP (mmHg) 29.8+7.2 32.3+9.38 0.172
Hemoglobin (g/dl) 134+1.6 13.7+14 0.173
WBC (X103 /uL) 7.9+1.9 8.1+1.9 0.064
eGFR (mL/min/1.73 m?) 77.8+18.0 76.3+19.9 0.081
TSH (mU/L) 21+24 23+20 0.094

Variables Univariate Multivariate

OR (95%Cl) p-value OR (95%Cl) p-value
Age > 65 2.82(1.20-6.62)  0.017
CHA,DS,VASC 1.51(1.11-2.06)  0.009
score
BMI 1.26 (1.14-1.39) <0.001 1.18 (1.05-1.33) 0.005
LA diameter 1.27(1.16-1.39) <0.001 1.22(1.01-1.36) <0.001
WBC 1.05(0.83-1.33)  0.694
eGFR 0.96 (0.94-0.99) 0.002 0.96 (0.93-0.99) 0.016
TSH 1.05(0.87-1.26)  0.641

Abbreviations: CHA,DS,VASC score: congestive heart failure,

hypertension, age 2 75 years, diabetes mellitus, prior stroke or transient
ischemic attack or thromboembolism, vascular disease, age 65-74
years, sex category, BMI: body mass index, LA: left atrium, WBC; White
blood count, eGFR: estimated glomerular filtration rate, TSH; thyroid-

stimulating hormone.

After the procedure, 1 patient (0.8%) developed hematoma in the

femoral region, which resolved without intervention. A

haemodynamically relevant pericardial effusion necessitating drainage
during the same hospital stay occurred in 1 patient (0.8%). Four patients
(3.3%) with phrenic nerve palsy recovered within 24 hours. There were

no death, major bleeding, or strokes as a consequence of the ablation.
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Discussion

This study revealed that after a CBA and RFA procedure, 79.8% of patients
were had no AF recurrence in the long-term follow-up. The current
study’s identification of BMI, LA diameter, and eGFR as significant
predictors of AF recurrence post-PVI provides valuable insight into the
nuanced interplay of physiological factors influencing AF outcomes.
These findings are particularly relevant in light of the ongoing debate
over the optimal management strategies for AF patients undergoing
ablation. Our observation that an increased BMI is associated with higher
AF recurrence rates corroborates the findings of Liu F et al. who
demonstrated a linear relationship between BMI and AF recurrence in a
meta-analysis of 26,450 patients (11). However, the magnitude of risk
associated with BMI in our study is slightly higher, which could be
attributed to our cohorts demographic differences, suggesting that
individual patient characteristics might modulate the impact of BMI on AF
recurrence.

Consistent with our results, the LA diameter’s role as a predictor for AF
recurrence was highlighted in the study by Liao YC etal. and Kim YG et
al., which found that LA enlargement was independently associated with
AF recurrence following ablation (12,13). The similarity in findings
underscores the importance of atrial remodeling in AF pathophysiology,
further advocating for the inclusion of LA diameter in the risk assessment
models for AF recurrence post-ablation.

eGFR, like previous studies such as the one conducted by Boyalla V et al.
find a significant association between eGFR levels and AF recurrence (14),
our study suggests that higher eGFR serves as a protective factor against
AF recurrence . The similar recurrence rates observed between RFA and
CBA in our study as shown study by Vaishnav AS et al., which found no
significant difference in AF recurrence rates between RFA and CBA (15).
Despite the latest technological advances such as CBA and RFA in the
treatment of AF, recurrence rates are still high (16). Our study which
primarily utilized ECGs and symptom focused rhythm Holter monitoring
for all patients, may not fully detect asymptomatic recurrences of AF. This
selective approach could lead to an underestimation of recurrence rates,
as suggested by the comparative lower incidence reported herein.
Studies have shown poor correlation between symptoms and occurrence
of AF (17). This perspective is supported by the study of Verma A et al.
who highlighted the critical role of comprehensive rhythm monitoring in
detecting AF episodes post-ablation (18). Symptoms alone are insufficient
to estimate the post-ablation AF burden, as 12% of patients experience
asymptomatic recurrences. This significant discrepancy underscores the
possibility that our methodology might contribute to an underestimation

of the true recurrence rate.
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The study by Neuman T et al. showed that the perception of AF by
patients after PVI leads to an underestimation of the recurrence of AF
(19). These studies acknowledged the limitations of intermittent
monitoring in capturing transient or asymptomatic episodes, aligning with
our concerns regarding potential underreporting. This significant
discrepancy underscores the possibility that our methodology might
contribute to an underrepresentation of the true recurrence rate. The
differences in follow-up practices emphasize the need for a standardized
approach in Holter monitoring post-ablation outcomes and may explain
the variations in reported recurrence rates across

Our study's observation that catheter ablation complications are generally
non-severe and self-resolving aligns with the broader research showing
low complication rates, underscoring the procedure's overall safety. The
specific rates of pericardial effusion and phrenic nerve palsy reported
here are within the ranges observed in wider studies, including a
systematic review, which reinforces the necessity of vigilant post-ablation
monitoring (20).

As a limitation; the retrospective, single-center design of our study may
limit the generalizability of the results. A broader, more heterogeneous
population would be ideal to strengthen the validity of our findings.
Furthermore, retrospective data may introduce information bias,
potentially impacting the accuracy of the results. In this study, we did not
use Holter monitoring in all patients for the detection of AF at follow-up,
except when symptomatic episodes were reported. Future studies should
consider multicenter, randomized trials with extended follow-up to more
robustly ascertain the roles of BMI, LA diameter, and eGFR as predictors of

AF recurrence.

Conclusion

This study confirms that BMI, LA diameter, and eGFR are key predictors of
AF recurrence following PVI. Incorporating these indicators in pre-ablation
assessments can help personalize treatment plans and may improve
outcomes. Additionally, targeting modifiable factors like obesity could
further reduce recurrence risks. Ongoing research, particularly prospective

studies, is crucial to validate these findings and refine ablation strategies.
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Ege Klin Tip Derg 2024;62 (1): 94-98

Trigliserit/Glukoz Iindeksinin Koroner By-pass Uygulanan Non

Diabetik Hastalarda Postoperatif Seker Kontroliine Etkisi

The Effect of Triglyceride/Glucose Index on Postoperative Sugar
Control in Non-Diabetic Patients Undergoing Coronary By-pass

Surgery

0Oz
Eyiip AVCI*0000-0002-7790-8450 Amag: Trigliserit/Glukoz indeksi son dénemlerde insilin direncini belirlemede etkin olarak

Ahmet DOLAPOGLU**0000-0001-9161-2632 kullanilmaya baslanan bir formildir. Calismamizda normoglisemik olup koroner arter

Tuncay KIRIS***0000-0001-9793-718X hastaligl nedeniyle koroner arter bypass greft operasyonu olan hastalarda hiperglisemi
olusumuna etkisini arastirmayr amagladik.
Yontem: Non- diabetik olup koroner arter hastaligi nedeniyle elektif olarak izole KABG
ameliyati uygulanan 98 hasta calismaya dahil edildi. Tum hastalarin demografik ve klinik
verileri ile birlikte preoperatif donemde Trigliserit/glukoz indeksleri hesaplandi ve yiiksek
indeks ve disiik indeks olarak iki grup olusturuldu. islem sirasinda ve postoperatif ddnemde
insulin ihtiyaci olacak sekilde kan sekeri ylikselen hastalar degerlendirildi.

*Balikesir Universitesi Tip Fakilltesi, Kardiyoloji ABD Bulgular: Koroner by-pass islemi sirasinda ve sonrasinda insuline ihtiyag olan seker yiiksekligi

** Balikesir Universitesi Tip Fakiltesi, Kalp ve Damar orani yaklasik % 25 olarak gérilmustir. Trigliserit/glukoz indeksi hesaplanip yiiksek skora

Cerrahisi ABD sahip hastalarda distk olanlara gore insilin ihtiyact anlamli olarak daha fazla gorilmustir

*** K3tip Celebi Universitesi Tip Fakiiltesi, Kardiyoloji (p<0.001).

ABD Sonug: Calismamizda yiiksek trigliserit/glukoz indeksi degerleri olan hastalarda koroner arter
bypass operasyonlarinda ve sonrasinda instlinle kontrol altina alinabilen hipergilsemi
olusturan bir 6ngordurticu olabilecegini belirledik.

Anahtar Kelimeler: Koroner Arter Hastaligi, Hiperglisemi, Trigliserit/Glikoz indeks

Abstract

Purpose: Triglyceride/Glucose index is a formula that has recently begun to be used

effectively in determining insulin resistance. In our study, we aimed to investigate the effect
Yazisma Adresi: Ahmet DOLAPOSLU of trigliceride/glucose index on postoperative hyperglycemia in normoglicemic patients who

Balikesir Universitesi Tip Fakiltesi, Kalp ve Damar underwent coronary artery bypass graft surgery due to coronary artery disease

Cerrahisi ABD Method: 98 non-diabetic patients who underwent elective isolated CABG surgery due to

E mail: ahmetdolapoglu®yahoo.com coronary artery disease were included in the study. Triglyceride/glucose Indexes were
calculated in the preoperative period along with the demographic and clinical data of all
patients, and two groups were created: high index and low index. Patients whose blood sugar
increased, requiring insulin during the procedure and in the postoperative period, were
evaluated.

Results: The rate of high blood sugar requiring insulin during and after the coronary bypass
procedure was observed to be approximately 25%. Insulin requirement was found to be
significantly higher in patients with high trigliseride/glucose index scores than in those with
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Kabul Tarihi: 30.03.2024 low scores (p<0.001).
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Trigliserit/Glukoz indeksinin Koroner By-pass Uygulanan Non Diabetik

Hastalarda Postoperatif Seker Kontroliine Etkisi

Conclusion: In our study, we determined that patients with high
triglyceride/glucose index values may be a predictor of hyperglycemia,
which can be controlled with insulin, during and after coronary artery
bypass operations.

Keywords: Coronary Artery Disease, Hyperglisemia, Trigliseride/Glucose
Index

Giris

Koroner arter bypass greft (KABG) cerrahisi, ateroskleroz nedeniyle
perflizyonu bozulan miyokardin arter ve ven greftler araciligiyla re-
perfiize edilmesini saglamaktadir. Bu yontemle basta hastalardaki gogs
agnisi gibi iskemiye bagh semptomlar giderilir, miyokard infarktist, ani
6lum gibi komplikasyonlarin riskleri azaltihr (1). Kalp ameliyati sirasinda
kardiyopulmoner bypass a bagl yilksek stres yanit, instlin direnci,
eksojen katekolaminlerin fazla salinimi ve hipotermi gibi sebeplerden
dolayr diyabet varligindan bagimsiz olarak da kan sekeri yiikselir. Kan
sekeri seviyesindeki bu akut vyikselis serbest oksijen radikallerinin,
enflamatuvar ve proenflamatuvar sitokinlerin Uretiminde artisa neden
olur (2).

Kan sekeri yikselmesi diyabet tanisi olmasa bile kalp cerrahisinde siklikla
gelisir. Hasta normoglisemik olsa bile cerrahi sirasinda ve sonrasinda
gelisen kan sekeri yuksekliklerinin morbidite ve mortaliteyi artirmaktadir
(3). Hipergliseminin, miyokard enfarktiisi olan hastalarda miyokarddaki
enfarkt alanini genislettigi, iskemik - reperflizyon hasarini artirdigi
gosterilmistir (4).

Kan sekeri yiksekligi ve ameliyat sonrasi sagkalim arasindaki iligskiye
yonelik g¢alismalar cogunlukla diyabetik hastalar ve kritik hastalarda
uygulanmistir ve bu g¢alismalarda ameliyat sirasi hipergliseminin
morbiditeyi artirici 6nemli bir faktér oldugu bildirilmistir (5). Ancak
normoglisemik hastalarda kalp cerrahisine bagl intraoperatif ve cerrahi
sonrasinda kontrolsiiz kan sekeri artigini gosteren ¢alismalar daha sinirli
sayidadir. islem éncesi diyabetik olmayan ve insiilin rezistansi olan hasta
gurubunda cerrahi strese bagh postoperatif seker regillasyonu
bozulmaktadir. Bilindigi Uzere insulin direnci metabolik sendromun bir
varyanti olup diabetes mellitus tanisina yatkinlik olusturan bir antitedir
(6).

Trigliserit-glukoz indeksi, son donemde Homeostatic Model Assessment
(HOMA-IR), glikosile edilmis hemoglobin (HbAlc) ve trigliserit/yliksek
yogunluklu lipoprotein (HDL) gibi belirteglerle birlikte insllin rezistansini
belirlemede daha iyi performansla kullanilabilen bir yontem haline geldi
(7).

CGalismamizin amaci normoglisemik olup KABG operasyonu uygulanan
hastalarda ameliyat sirasi ve sonrasi donemde bozulan kan sekeri
regllasyonu igin insulin ihtiyacinin  olusmasinda trigliserit/glukoz

indeksinin etkili olup olmadigini ve diger predispozan faktorleri

belirlemektir.

The Effect of Triglyceride/Glucose Index on Postoperative

Sugar Control in Non-Diabetic Patients Undergoing

Coronary By-pass Surgery

Gereg Ve Yontemler

Bu arastirmada fakilte etik komitesinin izni (0160/21.03.2024) alindiktan
sonra non diabetik olup koroner arter hastaligi nedeniyle elektif olarak izole
KABG ameliyati gegiren 98 hasta dosyasi retrospektif olarak incelendi.
Diabetes mellitus tanisi olanlar, kronik bobrek yetmezligi tanisi olanlar
unstabil olarak cerrahiye giden hastalar ¢alismaya dahil edilmedi. Tum
operasyonlar median sternotomi ile kardiyolpulmoner by-pass kullanilarak
ve X-Klemp ile kardiyak arrest saglanarak full revaskilarizasyonla
gergeklestirildi.

Ameliyat 6ncesine ait veriler her hasta igin yas, cinsiyet, vicut kiitle indeksi
(VKi), gibi demografik verilerin yani sira sigara kullanimi, hipertansiyon,
periferik arter hastaligi (PAH), miyokard enfarktlsu, aritmi 6ykusu, kronik
obstriktif akciger hastaligi (KOAH) varligi kaydedildi. Hastalarin preoperatif
alinan aglik kan degerlerinden hemogramda WBC, hemoglobin ve platelet
degerleri ile biyokimyada kreatinin, albiimin, CRP, HDL, LDL, glukoz ve
trigliserid degerleri kaydedildi. Bununla birlikte preoperatif yapilan
ekokardiyografilerden sol ventrikiil ejeksiyon fraksiyonu degerleri ayrica
hastalarin New York kalp siniflamasina ait NYHA skorlari kaydedildi.
Ameliyat sirasinda ve sonrasi veriler olarak tiim hastalarin kardiyopulmoner
bypass (KPB) ve kros klemp sureleri, ameliyat sirasinda ve sonrasi yogun
bakim (nitesindeki insulin ihtiyaci, inotrop ve vazapressor ihtiyaci,
intraaortik balon pompasi kullanim ihtiyaci, inme o&ykist ve kanama
nedeniyle revizyon ihtiyaci idi.

Tg-glukoz indeksi In (aglk tg X aghk glukoz/2) formili ile hesaplandi (8).
Konvansiyonel US Trigliserit/Glukoz index hesaplamaya gére  <4,77
degerinden kiglk olanlar dusik Trigliserit/Glukoz index 4,77 degerinden
buyik olanlar yiksek trigliserit/glukoz index olarak degerlendirildi ve yiiksek
ve duslik olarak gruplandirildi (9).

Kan sekeri kontroli ameliyat sirasinda ve yogun bakim déneminde kan
sekeri diizeylerine alinan kan gazlari 6lgimleriyle degerlendirildi. Kan sekeri
kontroliinde kristalize instlin  (Humulin R®, Lilly,Indianapolis, USA)
uygulandi. Kan sekeri >200 mg/dL olmadikga insulin verilmedi, instlin dozlar
kan sekeri ylkseklik diizeyine goére belirlenip intravenéz kristalize insilin
seklinde ve yakin takiple uygulandi ve gereginde hastalara Portland
protokoliine gore insilin inflizyonu uygulandi.(10)

istatistiksel ~analiz, Calisma verileri  degerlendirilirken  niceliksel
degiskenlerin gruplar arasindaki karsilastirmalarinda One-way ANOVA ve
Kruskal-Wallis testi, niteliksel verilerin karsilastiriimasinda ise Pearson ki-
kare testi kullanildi. Trigliserit/glukoz indeksi yiksek olanlar ve disik olan
hastalarin veri farkliliklari t-testi, Man-Whitney U, ki-kare veya Fisherin kesin
testi ile degerlendirildi. Sirekli degiskenler ortalama + standart sapma,
nominal degiskenler ise sayi ve yiizde (%) veya ortanca (IQR) olarak bildirildi.

P<0.05 degeri istatistiksel olarak anlaml kabul edildi.
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Bulgular

Calismaya katilan hastalarin yas ortalamasi 66,60lup %74,2 si erkek idi.

Hastalarin 25’ inde (% 25,5) islem sirasinda veya sonrasinda kan sekeri

regiilasyonu igin insilin ihtiyaci olmustur.

Tablo 1: Ameliyat Oncesi Degiskenler

Eyiip AVCl et al.

Hastalarin ameliyat oncesi 6zellikleri Tablo 1’de verilmistir. Tg-glukoz indeksi
<4,77 (dusuk grup) olan hasta sayisi 72 (%77) iken 26 hastada (%26,5) Tg
index 4,77 (yiksek grup) den biyikti. indexin yiksek oldugu grupta
hipertansiyon daha sik olmasina ragmen istatistik agidan fark gozlenmemistir

(p=0.129).

Degiskenler TG index £4,77(Grup0-72 kisi) TG index 24,77 (grup1-26 kisi) | p-Degeri
Yas 67.5 (60-71) 68(62-75) 0.356
Cinsiyet-erkek 57 (79.2%) 18(69.2%) 0.222
VKI 22.1 (21-23.8) 22.1(22.1-23.9) 0.701
HT 15(20.8%) 9(34.6%) 0.129
KOAH 16(22.2%) 1(3.8%) 0.026
PAH 8(11.1%) 2(7.7%) 0.474
Sigara 15(20.8%) 3(11.5%) 0.230
NYHA Klas 1(1-1) 1(1-1.25) 0.637
MI 11(15.3%) 3(11.5%) 0.460
Aritmi 4(5.6%) 5(19.2%) 0.053
LVEF 50(45-55) 50(45-54) 0.807
Kreatinin 0.92 (0.78-1.09) 0.86(0.77-1.04) 0.440
Albumin 3.3 (3.02-3.5) 3.3(2.98-3.5) 0.691
Hemoglobin 12 (11-13) 12.3(11.1-13.5) 0.347
CRP 4(2-5) 3(2-5) 0.373
Trigliserit 129 (112-138) 169(152-193) <0.001
Glukoz 90(87-95) 97(94-100) <0.001
HDL 57 (49-65) 58(53-62) 0.557
LDL 128 (101-145) 123(98-141) 0.418
WBC 8400(7500-9900) 7950(7075-9000) 0.184
Tg_index 4.68 (4.62-4.73) 4.86(4.79-4.93) <0.001

Kisaltmalar: CRP: c reaktif protein; HDL: high density protein; HT: hipertansiyon; KOAH: kronik
obstriuktif akciger hastaligi; LDL: low densitiy protein; LVEF: left ventrikil ejeksiyon fransiyonu;
MI:miyokard infarktisi; NYHA: New york heart association; PAH: periferik arteryel hastalik; VKI:vicut
kitle indeksi; WBC: white blood cell

KOAH dustik indeksli grupta daha sik gérulmustiir (p=0.026). Trigliserit ve glukoz degerleri yiksek indexli grupta istatistik olarak daha yuksek idi (her ikisi

icin p<0.001). Ameliyat sirasi ve postoperatif donemdeki 6zellikler tablo 2 de verilmistir. Buna gore yiiksek Tg indeksli gruptaki hastalarda islem sirasinda

ve sonrasinda insiilin ihtiyaci dusiik indeksli gruptaki hastalara gére anlamli olarak daha yiiksek gézlenmistir (p<0.001).

Tablo 2: Ameliyat sonrasi degiskenler

Degiskenler TG index £4,77 TG index 24,77 p-Degeri
CPB zamani 60 (53-67) 62(55-68) 0.726
X-Klemp zamani 40 (32-43) 43(34-48) 0.248
IABP ihtiyaci 3(4.2%) 1(3.8%) 0.714
Vazopresor ihtiyaci 20(27.8%) 6(23.1%) 0.426
Kanama icin Revizyon 3(4.2%) 1(3.8%) 0.714
inme 4 (5.6%) 0(0%) 0.285
insulin ihtiyaci 8(11.1%) 17(65.4%) <0.001

Kisaltmalar: CPB: Kardiyopulmoner by-pass; iABP

: intra aortik balon pompasi, X: kros
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Tartisma
Kalp ameliyati sirasinda ve sonrasinda yiikselen kan sekeri dizeylerinin
mortalite ve morbiditeyi artirdigi bilinmektedir (11). Buna neden olan
etkenler cerrahiye bagli hipermetabolik stres yanit, insilin direnci,
kardiyopulmoner by-pass a bagli yogun inflamatuvar yanit, ylksek eksojen
katekolamin salinimlari ve hipotermi gibi nedenlerle diyabet varligindan
bagimsiz olarak kan sekeri ylkselmesine neden olmaktadir. Cerrahi
sirasinda kan sekeri seviyesindeki ani yukselisler serbest oksijen
radikallerinin ve sitokinlerin iiretiminde artisa neden olur. insilin ise tam
ters etkiyle enflamatuvar yaniti azaltir, miyokardin glikoz kullanimini artirir
ve koroner by-pass cerrahisi sonrasinda aerobik metabolizma etkisindeki
artisa sekonder olarak serbest yag asidi seviyelerini disliriip, serbest
oksijen radikallerini, adezyon molekdllerini ve C-reaktif protein seviyelerini
distrdtigl  klinik  galismalarda

gosterilmistir  (12).  Calismalarda

normoglisemik  hastalarda Koroner by-pass islemlerinde gelisen
hiperglisemi orani % 50 nin tzerinde belirtilmistir. Koroner arter by-pass
greft ameliyati uygulanan hastanin degerlendirildigi cok merkezli prospektif
gozlemsel bir calismada ise postoperatif donemde maksimum kan sekeri
degeri 200 mg/dL'nin Uzerinde olan hasta oraninin diyabetik olmayan
hastalarda %36, diyabetik olanlarda ise %84.5 oldugu bildirilmistir (13).
Bizim g¢alismamizda ise insulin ihtiyaci olacak sekilde bozulan seker
regllasyonunun orani yaklasik %25 olarak gozlenmektedir.

Daha 6nceki galismalarin ¢ogu postoperatif donemde gelisen hiperglisemin
mortalite ve morbidite Uzerine olan etkileri Uzerine odaklamis
durumdayken 6zellikle normoglisemik hastalarda gelisen postoperatif
hiperglisemiye neden olan degiskenlere daha az vurgulandigi gozlenmistir.
Bunu g6z online alan az sayida ¢alisma ise gelisen hipergliseminin 6zellikle
insulin direnci ve metabolik sendrom egilimi tzerine vurgu yapmaktadir
(14).

instilin direnci (IR), kardiyometabolik hastaliklar icin 6nemli bir risk

faktoridur ve Tip 2 Diabet Mellitus'un tanimlayici bir 6zelligidir.

The Effect of Triglyceride/Glucose Index on Postoperative

Sugar Control in Non-Diabetic Patients Undergoing

Coronary By-pass Surgery

insiilin direncini klinikte hesaplamak icin HOMA-IR, HbA1c (glycosylated
hemoglobin) ve triglyceride/high density lipoprotein orani gibi modeller
kullanilsa da  son doénemde vyeni bir gelistirilen bir model olan
Trigliserit/glukoz indexinin insiilin direncini 6lcmede diger yéntemlere
gore daha basit ve daha kullaniligh bir forml oldugu bildirilmistir.

Yakin dénem calismalarda Trigliserit/glukoz indexin diabetes mellitus
acisindan risk tagiyan hastalarin erken belirlenmesinde faydali bir yéntem
oldugu bildirilmistir (15). Ozellikle de bu indeksin Tip 2 diabet mellitus
gelismesi riskini hesaplamada olduk¢a ©nemli oldugu vurgulanmistir.
Bunun yaninda TyG indeksi koroner arter hastaligi prognozunun giivenilir
bir gostergesidir. Ergani ve arkadaslarinin yakin dénemde gebelerde
gestasyonel diyabet gelisimi Uzerine vyaptigi calismada da vyine
trigiserit/glukoz indeksinin iyi bir 6ngérdirici oldugu savunulmustur. Bu
bilgiler 1s1ginda biz de ¢alismamizda normoglisemik hastalarda uygulanan
koroner bypass cerrahisi sonrasi asiri bozulan seker regtilasyonunun
etkilerini arastirmayr amagladik. Calismamizda preoperatif dénemde
yiksek trigliserit/glukoz indeksi degerleri olan hastalarda KABG
operasyonlarinda ve sonrasinda seker regiilasyonuda ciddi bozulmaya
neden olabilecek bir 6ngordirici olabilecegini belirledik.  Calismamizi
sinirlayan bazi faktérler bulunmaktadir. Verilerimiz retrospektif olup
orneklem blylkligu nispeten kiiglktir ve tek merkez calismasidir.
Hastalar taburcu edildikten sonra uzun sireli glikoz takibine iliskin verimiz
yok. HbAlc, calisma doneminde hastalarin rutin protokoliinde
olmadigindan calismaya dahil edilen pek ¢ok hastada 6lgtilmemisti, bu
nedenle de ¢alisma kapsamina alinmadi.

Calismamizda normoglisemik hastalarda preoperatif Trigliserit/Glukoz
indeks degerinin koroner by-pass ameliyatlari sonrasinda daha fazla
hiperglisemi olustugunu gozlemledik ancak bu indeksin postoperatif
hiperglisemi olusumu {zerine bagimsiz bir degisken oldugunu
ongordiiren ve destekleyen ¢ok merkezli ve randomize kontrolll

¢alismalara ihtiyag oldugunu belirtmeliyiz
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