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DICLE TIP DERGISI o
YAZIM KURALLARI VE YAZARLARA BILGI

1. Dicle Tip Dergisi, saglik bilimlerinin degdisik
disiplinlerinde yapilmis orijinal arastirma, kisa
rapor, olgu sunumu, editdre mektup ve saglik
bilimleri alanindaki son gelismeleri yansitan ve
dergi ydnetiminin davetiyle yazilmis derleme
tarzinda hazirlanmis yazilari yayinlar.

2. Bir yazinin yayinlanabilmesi igin daha once
baska bir dergide yayinlanmamis veya baska bir
dergiye yayinlanmak Uzere goénderilmemis olmasi
ve Dergi yonetimi tarafindan yayina uygun
gorulmis olmasi gerekir.

3. Derginin dili Turkge ve ingilizce’dir. Her iki dilde
hazirlanmis yazilar yayinlanmak Uzere kabul
edilebilir.

4. Yazilar
hazirlanmaldir;

asagida belirtilen sekilde
a- Baslk, aciklayici, yazinin igerigini yansitacak

sekilde ve 6z olmalidir.

b- Yazarlarin isimleri ve calistiklari kurumlar ile
iletisim kurulacak yazara ait yazisma adresi, eposta
adresi, telefon ve varsa faks numaralari baslk
sayfasinda verilmeli; galismayi destekleyen kurum
ya da kurumlar varsa not olarak belirtiimelidir.

c- Orijinal makalelerde: Ozet/ingilizce Abstract
(ingilizce 6zetin basina makalenin ingilizce adi
eklenmelidir), Anahtar kelimeler/Keywords, Giris,
Gereg ve Yontem, Bulgular, Tartisma ve Kaynaklar;

Olgu Sunumlarinda; Ozet, ingilizce Ozet (ingilizce
dzetin bagina yazinin ingilizce adi da yazilmalidir),
Girig, Olgularin Sunumu, Tartisma ve Kaynaklar
sirasi ile yazilmalidir. ingilizce olarak yazilan
yazilarda da Tuirkge Ozet ve anahtar kelimeler
yazilmaldir. ingilizce yazilan yazilarda ingilizce ve
Tirkge bagliklar, ingilizce ve Tirkge ozetler ve
anahtar kelimeler bulunmali ve yazi Orijinal
arastirmalar igin: Introduction, Materials and
methods, Results, Discussion ve References alt
bagliklarini igermeli; ingilizce olgu sunumunda
ingilizce ve Tirkge ozetler ve Anahtar
kelimeler,Introduction, Case, Discussion, ve
References alt basliklarini igermelidir.

d- Yazilarda genel kabul gérmis kisaltmalar
kullaniimali, bitin kisaltmalarin agilimlari ilk
gectikleri yerde parantez icinde belirtiimelidir.

e- Ozet 250 kelimeyi gegcmemeli ve calismanin
tamaminin anlagiimasini  saglayacak nitelikte
olmalidir. Turkge 6zet, Amag, Gere¢ ve yontem,
Bulgular ve Sonug alt baglilarini igermeli; ingilizce
Ozette Objectives, Materials and methods, Results
ve Conclusion alt bolimleri olacak sekilde
yapilandiriimalidir. Ozet ve ingilizce

Ozetin altina arastirma ile ilgili 3-5 Anahtar kelime
(Keywords) yazilmalidir. Anahtar Kelimelerin
ingilizcesi Index Medicus'daki Medical Subjects
Headings’e uygun olmali, Turkge Anahtar kelimeler

ise Turkiye Bilim Terimleri'nden
(http://www.bilimterimleri.com) secilmelidir.
f- Kaynaklar: Yazida; o6nemli, yeni velveya

galismayl dogrudan ilgilendiren kaynaklara yer
verilmelidir.

Arastirma yazilarinda kaynak adedi en ¢ok 35, olgu
sunumlarinda ise en ¢ok 10 adet olmalidir.
Derlemelerdekaynak sinirlamasi yoktur. Kaynaklar
metin icinde gegctikleri siraya gére numaralanip
parantez iginde belirtiimeli ve kaynaklar bolimiinde
bu sira numarasina goére yazimahdir. Kaynak
yaziminda, alti veya daha az sayida yazar varsa
tim yazarlarin adlari yazilmali; altidan ¢ok yazar
varsa ilk U¢ isim yazildiktan sonra “ve ark.” veya“et
al.” ifadesi kullaniimalidir. Kaynaklarda dergi
adlarinin kisaltilmis yazimlari igin “List of Journals
Indexed in Index Medicus" esas alinmalidir. Index
de vyer almayan dergiler igin kisaltma
yapilmamaldir. Kaynaklarin dogrulugundan
yazarlar sorumludur.

Kaynak yazim érnekleri;

Kitaplar;Tum yazarlarin soyadlari, adlarinin bas
harfleri,kitabin adi, baskisi, yayinlandigi vyer,
yayinlayan Kitapevi, yayin yili, sayfa numarasi
(baslangig-bitis).

Ornek

Hatch DJ, Sumner E, Hellman J. The Surgical
Neonate: Anaesthesia and Intensive Care, 3 edn.
London: Edward Arnold, 1994:120-5.

Kitaptan Bolim igin: Tim yazarlarin soyadlari,
adlarinin  bas harfleri, boélim adi, kitabin
yazarlarinin soyadlari, adlarinin bas harfleri, kitabin
adl, baskisi, yayinlandigi yer, yayinlayan kitabeuvi,
yayin yili, sayfa numarasi (baslangig- bitis).

Ornek

Motoyama EK. Respiratory physiology in infants
and children. In: Motoyama EK, Davis PJ, eds.
Smith’s Anesthesia for Infants and Children, 5th
edn. St. Louis: C.V. Mosby, 1990:11-76.

Sureli Yayindan Makale:Tim yazarlarin soyadlari,
adlarinin bag harfleri, makale adi, derginin Index
Medicus’a gore kisaltlmis adi, yayin yil, cilt
numarasi ve sayfa numarasi (baslangig-bitis).

www.diclemedj.org
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Ornek

a- Anderson NJ, Abbott GD, Mogridge N, Allan RB,
Maling TM, Wells E. Vesicoureteric reflux in
thenewborn: relationship to fetal renal pelvic
diameter. Pediatr Nephrol 1997;11:610-6.

b- Dunne FP, Elliot P, Gammage MD, et al.
Cardiovascular  function and glucocorticoid
replacements patients with hypopituitarism. Clin
Endocrinol 1995;43:629-32.

c- internetten Kaynak Gésterimi:Basiimis

yaziya internet araciliiyla da ulasilabiliyorsa;
yazarlar yazinin internet adresini, ilave olarak,
Kaynaklara ekleyebilirler.

Ornek

Testylier G, Tonduli L, Malabiau R, Debouzy JC.
Effects of exposure to low level radiofrequency
fields on acetylcholine release in hippocampus of
freely moving rats. Bioelectromagnetics 2002; 23:
249-255. Ulasilabilecegi adres:
http://lwwwa3.interscience.wiley.com/cgi-bin/
fulltext?1D=92013984&PLACEBO=IE.pdf

5. Yazilar Microsoft Word Programi kullanilarak 12
punto, kenar bosluklari 2.5 cm olacak sekilde ve 1.5
satir araligi ile hazirlanmig olmalidir. Bagvurular
online olarak www.diclemedj.org web sayfasindaki
Online Makale Gonderimi kismindan internet
Uzerinden yapilmahdir,

6. Fotograf, sekil, grafik, ¢izim ve semalarin
toplam sayisi en fazla 6 olmaldir. Fotograflar JPG
(veya JPEG) formatinda ait oldugu yaziyr ve

fotografin numarasiyla etiketlenip, e-postaya
eklenerek gonderilmelidir. Bir insan fotografi ise
sahsin taninmamasi i¢cin gozleri bir bantla

kapatiimalidir. Mikroskop kullanilarak ¢ekilmis
resimlerde buyUtme orani ve kullanilan boya
belirtiimelidir.

7. Orijinal makaleler; baslik sayfasi, tablo, sekil,
grafik ve resimler harig 15 sayfayi; olgu bildirimleri
8 sayfayi, derleme vyazilari ise 10 sayfayi
gecmemelidir.

8. Yayinlanan yazilarin bilimsel igerigine iligskin her
tirld  hukuki sorumluluk ve imla hatalarinin
sorumlulugu yazarlara aittir.

9. Yazilarin aragtirma ve yayin etidine uygun
olarak hazirlanmasi bir zorunluluktur. Yazarlar,
insan ileilgili tm klinik arastirmalarda etik ilkeleri
kabul ettiklerini, arastirmayi bu ilkelere uygun
olarak vyaptiklarini belirtmelidirler. Bununla ilgili
olarak Gere¢ ve Yontem bdlumidnde: klinik
arastirmanin yapildigi kurumdaki etik kuruldan
prospektif her c¢alisma igin onay aldiklarini ve
calismaya katilmisg kisilerden veya bu Kisilerin
vasilerinden bilgilendiriimis  onam aldiklarini;
hayvanlar ile ilgili deneysel ¢alismalarda ise hayvan
haklarini koruduklarini, ilgili deney

hayvanlari etik kurulundan onay
aldiklarmibelirtmek zorundadirlar. Insan veya
deney hayvani Uzerinde vyapilan deneysel

calismalarin sonuglari ile ilgili olarak, dergiye
yapilan bagvuru esnasinda, etik kurul onay belgesi
alinmig olmalidir.

10. Dergi Yonetimi yazinin icerigi ile ilgili
hakemlerin degerlendiriimesini aldiktan sonra;
yayina kabul edip etmeme veya gerekli gérdigu
duzeltmelerin yapiimasini isteme hakkina sahiptir.
Dergi yobnetimi, 6n inceleme yaparak, gerekli
gordugu durumlarda, yazlyi hakem
degerlendirmesine sunmadan yazara iade edebilir.

11. Yayinlanmak Uzere kabul edilen vyazilar
basiimadan 6nce baski dizeltmesi igin yazarina
gonderilir.  Yazinin basilabilmesi icin, istenen
surede dlzeltilmis olarak, Dicle Tip Dergisi’ne geri
go6nderilmis olmasi gerekir.

12. Yayinlanan vyazilarin telif hakki Dicle Tip
Dergi'sine aittir.

13. Yazarlarinin timdndn imzasini tasiyan veya
diger yazarlara ait sorumlulugu tstlenmek kaydiyla
Sorumlu yazar tarafindan imzalanan, Yayin Hakki
Devir Soézlesmesi makale dergiye ilk
gonderildiginde basvuru ile birlikte PDF dosya
formatinda basvuru dosyalari ekinde
gonderilmelidir.

INSTRUCTIONS FOR AUTHORS
Dicle Medical Journal
Journal of Dicle University Medical Faculty

ISSN: 1330-2945 (print version)
ISSN: 1308-9889 (electronic version)

Dicle Medical Journal will consider the publication
of manuscripts dealing with clinical or laboratory
investigations, including original investigations,
case reports, invited reviews and letter to editors in
the broad field of Medicine. Animal or in vitro
research will also be considered. All manuscripts
are subject to peer - review process. Manuscripts
can be written in English or Turkish. All manuscripts
should be prepared as appropriate for “Uniform
Requirements for manuscripts submitted to
Biomedical Journals (http://www.icmje.org/). All
submitted manuscripts must be contributed solely
to Dicle Medical Journal not to be under
consideration for publication elsewhere. A
copyright transfer statement must be signedby all
authors and accompany each submission.

Ethical Considerations
Manuscripts submitted for publication must contain

a statement indicated that all prospective human
studies have been approved by the ethics
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Committee, have therefore been performed in
accordance with the ethical standards of 2008
Declaration of Helsinki. It should also be clearly
stated that all persons gave informed consent prior
to their inclusion in the study. Studies involving
animals must have the animal ethics committee
approval and be conducted in accordance with the
care and use oflaboratory animals standards.

Copyright agreement

All submitted materials become the property of
Dicle Tip Dergisi / Dicle Medical Journal. If a
submission is accepted for publication, authors will
sign a copyright transfer agreement. Copyright
transfer agreement signed by all authors or by the
correspondent Author on behalf of all authors
should be sent to the Journal in a PDF file during
the first submission process. The publisher
reservesthe copyright. Materials published in Dicle
Tip Dergisi / Dicle Medical Journal may not be
reproducedor published elsewhere without written
permission of the Publisher.

Manuscript preparation

Manuscripts should be arranged in the following

order; Title page, Abstracts, Keywords,
Introduction, Materials and Methods, Results,
Discussion, Acknowledgements, References,

Tables, Figure Legends, Figures. All of these
sections should run consecutively. The use of
subheads is encouraged.

Title page:The title page should not contain
abbreviations. The title page should contain the full
names and affiliations of all authors and complete
contact information (including address, phone
number, fax number, email) of the corresponding
author.

Abstract:An abstract of no more than 250 words in
length, describing the aims, the results that were
obtained from presented data and the conclusions.
Abstract should be written in a structured manner
including Objectives, Materials and methods,
Results and Conclusions subheadings.

Keywords:Up to five keywords should be supplied
following the abstract. The keywords should reflect
the central topic of the article. Keywords should be
convenient with Medical Subjects Headings of
Index Medicus.

References:References should be numbered
consecutively in order of their appearance in the
text and listed in numerical order. Journal titles
should be abbreviated according to Index Medicus.
The name of all authors should be written in the
References, if six or fewer authors exist names of
all authors should be given, and if the number of
authors exceeds six give the first three authors and
et al. References with correct punctuation should
be as follows:

Journals

Anderson NJ, Abbott GD, Mogridge N, Allan RB,
Maling TM, Wells E. Vesicoureteric reflux in the
newborn: rela-tionship to fetal renal pelvic
diameter. Pediatr Nephrol 1997;11:610-6. Dunne
FP, Elliot P, Gammage MD, et al. Cardiovascular
function and glucocorticoid replacement in patients
withhypopituitarism. Clin Endocrinol 1995;43:629-
32.

Books

Hatch DJ, Sumner E, Hellman J. The Surgical
Neonate: Anaesthesia and Intensive Care, 3 edn.
London: Edward Arnold, 1994:120-5.
Chapter in a book: Motoyama EK. Respiratory
physiology in infants and children. In: Motoyama
EK, Davis PJ, eds. Smith’s Anesthesia for Infants
and Children, 5% edn. St. Louis: C.V. Mosby,
1990:11-76. A paper published online but not (yet)
in print can becited using the Digital Object
Identifier (DOI).

Tables and lllustrations:Tables must be self
explanatory and must not duplicate information in
the text. Each table must have a title and should be
numbered in order of appearance in the text. Any
symbol and abbreviations used in the table body
must be defined in a footnote to the table. All
manuscripts must be submitted from
www.diclemedj.org via Online Submission.

www.diclemedj.org
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Abstract

Background: Acute upper gastrointestinal (GI) bleeding is a common and potentially life-threatening emergency
frequently seen in emergency departments. Early and accurate risk stratification is essential for guiding clinical
management. This study aimed to assess the effectiveness of various clinical scoring systems and laboratory parameters
in predicting in-hospital mortality in patients with upper GI bleeding.

Methods: This retrospective study included patients aged 18 and older diagnosed with upper GI bleeding between
January 1, 2016, and January 1, 2019. The Glasgow Blatchford Score (GBS), Pre-endoscopic Rockall Score (PRS), total
Rockall Score, AIMS65, and NEWS+L scores were calculated. Laboratory parameters were also analyzed for their
association with mortality.

Results: A total of 316 patients were included, with an in-hospital mortality rate of 13.3%. Among the scoring systems,
AIMS65 and NEWS+L demonstrated higher predictive accuracy (AUC) for in-hospital mortality compared to PRS. GBS
and total Rockall scores also performed better than PRS.

Conclusion: AIMS65 and NEWS+L scores were superior to PRS in predicting mortality. Additionally, low hemoglobin,
elevated lactate, high neutrophil-to-lymphocyte (NLR) and platelet-to-lymphocyte (PLR) ratios, and increased urea-to-
creatinine levels were associated with higher mortality risk.
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Ust Gastrointestinal Kanama: Hastane ici Mortaliteyi Ongérmede Aims65, News+L, Rockall
ve Gbs Skorlarinin Karsilagtirmali Analizi
0z
Girig: Akut iist gastrointestinal (GIS) kanama, acil servislerde sik karsilasilan ve potansiyel olarak hayat: tehdit eden bir
acil durumdur. Erken ve dogru risk siiflamasi, klinik yonetimi ydnlendirmek agisindan hayati 6neme sahiptir. Bu

calismanin amaci, iist GIS kanamal hastalarda hastane ici mortaliteyi dngérmede cesitli klinik skorlama sistemleri ile
laboratuvar parametrelerinin etkinligini degerlendirmektir.

Yéntemler: Bu retrospektif calismaya, 1 Ocak 2016 ile 1 Ocak 2019 tarihleri arasinda iist GIS kanamas tamsiyla acil
servise bagvuran 18 yas ve lizeri hastalar dahil edildi. Bu hastalar icin Glasgow Blatchford Skoru (GBS), Endoskopi Oncesi
Rockall Skoru (PRS), toplam Rockall Skoru, AIMS65 ve NEWS+L skorlar1 hesaplandi. Ayrica mortalite ile iliskili
laboratuvar parametreleri analiz edildi.

Bulgular: Calismaya toplam 316 hasta dahil edildi ve hastane i¢ci mortalite orant %13,3 olarak belirlendi. Skorlama
sistemleri karsilastirildiginda, AIMS65 ve NEWS+L skorlarinin hastane ici mortaliteyi 6ngérmede PRS’ye gore daha
yliksek AUC degerine sahip oldugu goriildi. GBS ve toplam Rockall skorlar1 da PRS’ye kiyasla daha iyi performans
gosterdi.

Sonug: AIMS65 ve NEWS+L skorlari, hastane i¢i mortaliteyi 6ngérmede PRS’ye gore daha iistiindiir. Ayrica, diisiik
hemoglobin, yliksek laktat, artmis nétrofil /lenfosit (NLR) ve trombosit/lenfosit (PLR) oranlari ile artmis iire/kreatinin
diizeyleri yiiksek mortalite riskiyle iliskilendirildi.

Anahtar Kkelimeler: Ust gis kanamasi, Mortalite skoru, Endoskopi, Prognoz.

INTRODUCTION There has been a notable increase in interest in
the field of pre-endoscopic risk scores for upper
gastrointestinal bleeding in recent times.
Among the most extensively studied scores are
the AIMS65 score, the Rockall score (GBS), and
the Glasgow Blatchford score®. These scoring
systems employ a range of clinical,
hemodynamic, and easily accessible laboratory

parameters’. Several studies have indicated

Upper gastrointestinal (GI) bleeding originates
from the region extending from the esophagus
to the ligament of Treitz and accounts for 90%
of all GI bleeding cases. It is a frequent cause of
emergency department visits, with a
particularly high prevalence among the elderly
populationl. In the United States, more than five
hundred thousand patients are hospitalized

each year due to upper gastrointestinal
bleeding2. The mortality rate associated with
the disease varies between 3% and 15%; this
rate is even higher in patients with
hemodynamic instability3. Due to the high
mortality rate, many international guidelines
recommend the use of scoring systems to
predict adverse outcomes, rebleeding, and
mortality risks in the management of patients
with GI bleeding* However, in routine clinical
practice, no specific scoring system has been
universally adopted for patients presenting to
the emergency department>®.

that the utilisation of these scoring systems has
a favourable impact on the survival of patient
populations with upper GI bleeding®.

The GBS is an important pre-endoscopic tool for
risk assessment in upper GI bleeding patients,
facilitating rapid triage in the emergency
department. The GBS relies on basic clinical
observations and laboratory parameters,
obviating the need for endoscopic results. The
advantage of this score is that it can be
calculated shortly after hospital admission and
can predict the need for urgent intervention.
Any score greater than zero is interpreted as
indicating the need for transfusion, endoscopy,
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or surgical intervention. However, it is not
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Table Il: National Early Warning Score + Lactate

sufficiently accurate for classifying mortality <8 3
risk®. 911 1
The AIMS65 score was devised with the Respiratory rate  |12-20 0
objective of predicting the risk of mortality in 21-24 2
hospitalized cases of upper GI bleeding. A >25 3
patient with a score of 0 has a 0.3% likelihood of <91 3
in-hospital mortality, while a patient with a ~ |92-93 2
. . Oxygen saturation
score of 5 has a 24.5% likelihood1°. 94-95 1
The Rockall score is a commonly employed >95 0
prognostic scale for the estimation of the risk of Oxygen ves 2
complications in cases of upper GI bleeding. It requirement No 0
can be applied both before and after endoscopy. <35 3
The Pre-endoscopy Rockall score(PRS) consists 35.1-36 1
of three parameters: age, shock status, and Temperature 36.1-38 0
comorbidities. A patient with a PRS of 0 has a 38.1-39 1
0.2% likelihood of mortality, while a patient [NEWS*L >39.1 2
with a score of 7 has a 50% likelihood11. <90 3
The NEWS+L (National Early Warning Score + Systolic  blood 91-100 2
Lactate) is a scoring system used to assess the pressure 101-110 !
condition of patients in the emergency 111-219 0
department and intensive care units. The >220 3
NEWS+L score provides valuable information <40 3
about the patient's overall condition by 41-50 1
considering vital signs and lactate levels. In Pulse 51-90 0
patients with GI bleeding, the use of this score 91-110 1
enables early recognition and treatment!2. 111-130 2
The GBS, AIMS65, total Rockall Score, PRS and >131 3
NEWS+L scores are shown in Table LILIII,IV9-12, Ve ousness — 2"9“ ” Z
on-allert
Table I: Glasgow Blatchford Score (AVPY)
Lactate level
6.5-8 2
Urea 8-10 3
10-25 4
cBs >25 6 Table Ill: AIMS-65 Score
1213 1 :
Hemoglobin men 10-12 3 Albumin<3 1
<10 6 INR>1.5 1
Hemoglobin women i%lz é AIMS-65 Score Mental status change GCS<14 1
100-109 |1 SBP<90 1
Systolic blood pressure (SBP) 28699 g Age>65 1
Pulse>100 1 GCS: Glasgow Coma Scale, SBP: Systolic Blood Pressure
Melena 1
Syncope 2
Liver disease 2
Heart failure 2
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Table IV: Total Rockall Score and Pre-endoscopic Rockall Score

Age

<60
60-79
>80

Signs of shock

Pulse<100 and SBP>100
Pulse>100

SBP>100

Pulse>100

SBP<100

P |O|N|Fk|O

N

Pre-endoscopic
Rockall Score

Comorbidity

None 0
congestive heart
failure,ischemic heart |2
disease
Liver
yetmezligi
malignancy

failure,bébrek
,metastatic |3

Total Rockall Endoscopic diagnosis

Score

Mallory Weiss
All other diagnoses
GIS malignancy

Signs of major bleeding

o |IN|Fk|O

Normal or only dark dot
lesion
Blood, adherent clots,
visible or gushing bleeding
in the upper gastrointestinal
tract

The objective of our study is to evaluate the
predictive capacity of clinical, laboratory and
demographic variables, as well as the
performance of scoring systems such as GBS,
AIMS65, total Rockall Score, PRS and NEWS+L,
in the prediction of in-hospital mortality in
patients presenting to the emergency
department with a diagnosed case of upper GI
bleeding. Additionally, we seek to determine if
any of these scores are superior to the others.

METHODS

This retrospective study was completed at a
third-level university in the Southeastern
region of Turkey. The study population
comprised adults with upper GI bleeding who
were admitted to the emergency department
over the period 2016-2019. The diagnosis of
upper GI bleeding was confirmed through
esophagogastroduodenoscopy (EGD). Patients
admitted with a preliminary diagnosis of UGIB
but without undergoing EGD, those with upper
GI bleeding caused by trauma, and those with
incomplete data were excluded from the study.

Ethical approval for the study was granted by
the Dicle University Ethics Committee
(Approval No: 93, dated February 14, 2019).

Patient demographics, including age, sex,
medication history, and comorbid conditions,
were analyzed using the hospital information
system. Presenting complaints at the
emergency department, vital parameters (body
temperature, heartrate, arterial blood pressure,
and oxygen saturation), blood transfusion
status, and the number of transfused units were
documented. Laboratory parameters such as
hemoglobin, hematocrit, neutrophil-to-
lymphocyte ratio, platelet-to-lymphocyte ratio,
lactate, urea, and creatinine levels were
evaluated. The Glasgow-Blatchford, Rockall,
AIMS65, and NEWS+L scoring systems were
used to assess the severity of upper GI bleeding.
All scores were calculated manually by the
authors. For the NEWS+L score, the vital
parameters recorded at the time of initial
presentation to the emergency department
were used.
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Patients were divided into two groups: survivor
and deceased. The in-hospital mortality group
consisted of patients who succumbed to their
condition during hospitalization, whereas the
discharged group comprised those who were
successfully discharged alive from the hospital.

Statistical Analyses

All statistical analyses were conducted using
IBM SPSS Statistics for Windows, Version 28.0
(IBM Corp., Armonk, NY, USA) and MedCalc
Statistical Software, Version 20.218 (MedCalc
Software Ltd., Ostend, Belgium). The normality
of continuous variables was evaluated using the
Kolmogorov-Smirnov test and histogram
visualisations. Continuous variables were
presented as mean * standard deviation (SD)
for data that were normally distributed, and as
median [interquartile range (IQR)] for data that
were not normally distributed. Categorical
variables were presented as frequencies and
percentages.

Comparisons between groups for continuous
variables were conducted wusing the
independent samples t-test for data that were
normally distributed and the Mann-Whitney U
test for data that were not normally distributed.
Categorical variables were compared using the
chi-square test or Fisher's exact test, as
appropriate. The mean differences between the
groups were reported with 95% confidence
intervals (CIs).

A receiver operating characteristic (ROC) curve
analysis was conducted to evaluate the
diagnostic accuracy of the scoring systems. The
area under the curve (AUC) was calculated with
95% confidence intervals (CIs) to assess the
discriminatory performance of the scoring
systems. Optimal cutoff points were determined
based on the Youden index. Sensitivity,
specificity, positive likelihood ratios (+LR), and
negative likelihood ratios (-LR) were reported
for each scoring system. Pairwise comparisons
of AUC values were conducted using the DeLong
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method. A p-value of less than 0.05 was
considered statistically significant.

RESULTS

The study cohort comprised a total of 316
patients. Among them, 86.7% (n=274) survived,
while 13.3% (n=42) died during hospitalization.
The mean age of the survivors (55.4 + 20.0
years) was found to be markedly lower than
that of the non-survivors (68.6 + 14.8 years),
with a difference of 13.14 years (95% CI: 8.0-
18.3; p <0.001). There was no significant
correlation between gender and survival status.
(p = 0.689).

The frequency of syncope as a presenting
symptom was significantly higher in the
deceased group (14.3%, n=6) compared to the
surviving group (2.2%, n=6) (p<0.001).

At diagnosis, mean systolic blood pressure was
markedly lower in the non-survivors (93.9 #
19.4 mmHg) as compared with the survivors
(116.6 £ 16.8 mmHg), with a mean reduction of
22.7 mmHg (95% CI: 17.1-28.3; p <0.001).
Similarly, mean diastolic blood pressure was
lower in the non-survivor group (56.3 * 12.1
mmHg) than in the survivor group (68.3 + 12.6
mmHg), with a mean difference of 12 mmHg
(95% CI: 7.9-16.1; p <0.001). Additionally, the
non-survivor group exhibited a higher mean
heart rate (122 + 19.9 beats/min) compared to
the survivor group (108 £ 17.7 beats/min), with
a mean difference of 13.9 beats/min (95% CI:
8.0-19.7; p < 0.001).

There appears to be a notable difference in the
prevalence of comorbid conditions, including
congestive heart failure (CHF), diabetes
mellitus (DM), hypertension (HT), chronic
kidney disease (CKD), coronary artery disease
(CAD), and malignancy, between the non-
survivor and survivor groups. These differences
were statistically significant (p = 0.005 for HT, p
= 0.013 for CAD, and p < 0.001 for the other
conditions).  Nevertheless, no  notable
discrepancies were identified between the
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groups with regard to the history of chronic
liver disease and cerebrovascular disease (p =
0.250 and p = 0.332, respectively).

The mean haemoglobin level at presentation
was markedly lower in the non-survivor group
(7.2 £ 1.4 g/dL) than in the survivor group (9.3
+ 2.8 g/dL), with a mean difference of 2 g/dL
(95% CI: 1.5-2.6; p <0.001). The mean lactate
level was markedly higher in the non-survivor
group (4.1 = 2.4 mmol/L) than in the survivor
group (1.92 * 1.25 mmol/L), with a mean
difference of 2.2 mmol/L (95% CI: 1.44-2.97; p

in the non-survivor group in comparative
analysis with the survivor group (urea: 63 [IQR:
45-89]; creatinine: 1.74 [IQR: 1.1-2.98]; p
<0.001 for both comparisons). The requirement
for a blood transfusion was markedly increased
in the group of patients who died (95.2%, n=40)
in comparison to the group who survived
(72.3%, n=198; p<0.001).

The GBS, the total Rockall score, the PRS, the
NEWS-L score, the AIMS65 score and were all
observed to be elevated to a significant degree
in the non-survivor group in comparison with

<0.001). Furthermore, the median urea levels the survivor group (p <0.001 for all
(125.5 [IQR: 85.75-201]) and creatinine levels comparisons).
(0.78 [IQR: 0.68-0.99]) were markedly elevated
Table V: Patient characteristics
Alive (n=274) Death (n=42) p value g:;?CI) difference
Age 55.4+20.0 68.6+14.8 <0.001 13.14 (8 - 18.3)
gender (male) 194 (70.8%) 31 (73.8%) 0.689
Syncope 6 (2.2%) 6 (14.3%) <0.001
Systolic blood pressure 116.6+16.8 93.9+19.4 <0.001 22.7 (17.1 - 28.3)
Diastolic Blood Pressure 68.3+12.6 56.3+12.1 <0.001 12 (7.9-16.1)
Pulse 108+17.7 122++19.9 <0.001 13.9 (8 - 19.7)
Congestive heart failure 16 (5.8%) 9 (21.4%) <0.001
Chronic liver disease 51 (18.6%) 11 (26.2%) 0.250
Diabetes mellitus 62 (22.6%) 26 (61.9%) <0.001
Hypertension 89 (32.5%) 23 (54.8%) 0.005
Cerebrovascular disease 18 (6.6%) 4 (9.5%) 0.332
Chronic kidney disease 19 (6.9%) 13 (31%) <0.001
Coronary artery disease 52 (19%) 15 (35.7%) 0.013
Malignancy 15 (5.5%) 10 (23.8%) <0.001
Hemoglobin 9.3+2.8 7.2+1.4 <0.001 2(1.5-2.6)
Lactat 1.92+1.25 4.1+2.4 <0.001 2.2(1.44 -2.97)
NLR 6.25+4.29 19.09+14.82 <0.001
PLR 151.68+137.43 245.99+192.77 <0.001
Urea 63 (45 - 89) 125.5 (85.75 - 201) <0.001
Creatinine 0.78 (0.68 - 0.99) 1.74 (1.1 - 2.98) <0.001
Need for transfusion 198 (72.3%) 40 (95.2%) 0.001
GBS 12 (9 - 14) 16.5 (15 - 17) <0.001
PRS 2(1-4) 5 (4 - 6) <0.001
RockAll-Total 4(3-6) 8(7-9) <0.001
AIMS65 1(0-2) 33-4) <0.001
NEWS-L 4(3-5) 14 (12 - 17.5) <0.001

NLR: Neutrophil-to-Lymphocyte Ratio PLR: Platelet-to-Lymphocyte Ratio, GBS: Glasgow-Blatchford Score, PRS: Pre-endoscopic Rockall

Score, NEWS-L: National Early Warning Score + Lactate
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Table VI displays the diagnostic accuracy
analysis for predicting mortality using the GBS,
PRS, total Rockall, AIMS65, and NEWS-L scores.
The table includes the AUC (95% CI), optimal
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cutoff values identified through the Youden
index, as well as sensitivity (95% CI) and
specificity (95% CI).

Table VI: Cutoff score, Sensitivity, specificity, PLR, and NLR of different scoring systems in predicting mortality.

Cut- Sensitivity  (95% o
AUC (95% ClI) off e Specificity (95% CI) | +LR (95% ClI) -LR (95% ClI)

GBS 0.950 (0.920 - 9.72) >14 90.48 (77.4 - 97.3) 86.5 (81.9 - 90.3) 6.7 (4.89 - 9.18) 0.11 (0.04-0.28)
PRS 0.873 (0.831 - 0.907) >3 90.48 (77.4 - 97.3) 65.7 (59.7 - 71.3) 2.64 (2.18-3.19) 0.14 (0.06-0.37)
RockAll-

Total 0.912 (0.875 - 0.941) >6 88.1 (74.4 - 96) 85 (80.3 - 89) 5.89 (4.35-7.97) 0.14 (0.06-0.32)

otal

AIMS65 0.952 (0.923 - 0.973) >2 88.1 (74.4 - 96) 91.6 (87.7 - 94.6) 10.49 (6.99-15.76) 0.13 (0.06 - 0.3)
NEWS-L 0.960 (0.932 - 0.979) >9 87.8 (73.8 - 95.9) 97.45 (94.8 - 99) 34.37 (16.4-72.05) 0.13 (0.06-0.28)

GBS: Glasgow-Blatchford Score, PRS: Pre-endoscopic Rockall Score, NEWS-L: National Early Warning Score + Lactate

A comparison of the AUC values of the various
scores revealed no statistically meaningful
differences between AIMS65 and GBS (p =0.91),
AIMS65 and total Rockall (p = 0.259), or AIMS65
and NEWS-L (p = 0.603). The AIMS65 score
exhibited a markedly broader AUC in
comparison to the early Rockall score, with a
difference of 0.08 (95% CI: 0.03-0.138; p =
0.04). Similarly, the GBS demonstrated a wider
AUC than the early Rockall score, with a 95% CI

of 0.03-0.133 and a p-value of 0.03. No
statistical significance was observed between
GBS and total Rockall (p = 0.246) or between
GBS and NEWS-L (p = 0.540). The PRS exhibited
a smaller AUC in comparison to the total Rockall
score (0.06, 95% CI: 0.02-0.09; p < 0.001) and
the NEWS-L score (0.09, 95% CI: 0.02-0.157; p
= 0.007). No notable differences were identified
in the total Rockall and NEWS-L scores (p = 0.2).

Table VII: Comparison of risk scores in mortality prediction

GBS PRS Rockall-Total NEWS+L
DBA (95% ClI) 0.08 (0.03 - 0.13)
AIMS65

P value 0.91 0.004 0.259 0.603
DBA (95% ClI) 0.08 (0.03 - 0.13)

GBS
P value 0.03 0.246 0.540

PRS DBA (95% CI) 0.06 (0.02 - 0.09) 0.09 (0.02 - 0.15)
P value <0.001 0.007
DBA (95% CI)

Rockall-Total

P value 0.20

GBS: Glasgow-Blatchford Score, PRS: Pre-endoscopic Rockall Score, NEWS-L: National Early Warning Score + Lactate

DISCUSSION

Gl is a gastrointestinal emergency that carries a
high risk of morbidity and mortality, with
reported rates ranging from 3% to 10%?13. In the
United Kingdom, the mortality rate due to
gastrointestinal bleeding ranges between 8%
and 14%?14. The mortality rate was determined
to be 13% in the analysis of the data collected in

our study. Although this is consistent with the
rate reported in the United Kingdom, it exceeds
the global average. The elevated mortality rate
is attributed to three key factors: the advanced
age of the patient population, the high
prevalence of comorbidities, and the fact that
the hospital is a tertiary care centre, which
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results in a high admission rate of patients with
unstable hemodynamics.

In the assessment of prognosis and risk
following upper gastrointestinal bleeding,
scoring systems that consider clinical,
biochemical, and endoscopic features are
essentiall®. Besides guiding endoscopic therapy,
endoscopic hemostasis, blood transfusion
requirements, and medical and surgical
indications, these scoring systems also help
determine the role of endoscopic therapy and
endoscopic hemostasis’e. Numerous studies
have linked higher GBS, total Rockall scores,
AIMSG65 scores, and PRS scores with increased
mortalityl7-1920, A multicenter prospective
study conducted in China also demonstrated
that elevated PRS, AIMS65, and GBS scores
increase mortality risk. In terms of predicting
mortality, these scoring systems can be useful?1.
The GBS, the PRS, the total Rockall score, the
AIMS65 score, and the NEWS-L score were
significantly higher in the deceased than the
survivors in our study. Based on these results,
we can conclude that mortality can be predicted
using these scoring systems.

The literature contains numerous studies
investigating clinical risk scores in patients
presenting with GI bleeding. The results of our
study demonstrated that the AIMS65, GBS, total
Rockall, and NEWS+L scores exhibited a
statistically higher predictive capacity for
mortality compared to PRS. Notably, among all
scoring systems evaluated, the NEWS+L score
yielded the highest AUC value, making it the
most robust predictor of in-hospital mortality.
The second highest AUC value was found to
belong to the AIMS65 score. Both the AIMS65
and NEWS+L scores are useful tools for
predicting in-hospital mortality in patients with
gastrointestinal bleeding. However, there is no
statistically significant difference between the
two. In the study by Kilig et al, PRS scores were
not more accurate than AIMS65 scores in
predicting mortality?2. A study by Hyett et al

found that the AIMS65 score outperformed the
GBS in predicting in-hospital mortality in
patients with upper GI bleeding?3. Similarly, a
study from Korea reported that while the
AIMS65 score had a higher AUC value than other
scoring systems, the differences between these
systems were not statistically significant?4.
Among 424 patients with GI bleeding,
Robertson et al. found that AIMS65 and total
Rockall scores predicted in-hospital mortality
more accurately than GBS and PRS25. Likewise,
a multicenter study by Stanley et al. found that
AIMS65 had a significantly higher AUROC for
predicting mortality compared to the GBS, PRS,
and total Rockall score’. A single-center
retrospective study conducted in Australia also
reported that AIMS65 demonstrated the best
performance in predicting mortality?6. These
findings underscore the clinical utility of these
scoring systems in assessing the prognosis of
patients with GIB.

According to Stanley et al, the optimal
thresholds for predicting mortality based on
AIMS65, PRS, total Rockall scores, and GBS are 2
for AIMS65, 4 for PRS, and 5 for GBS7. Similarly,
in the study by Kim et al., the cut-off values for
high mortality risk were determined as >2 for
AIMS65, >4 for PRS, >7 for the Rockall score,
and >11 for GBS24. According to these findings,
different risk scoring systems have optimal cut-
off values for predicting mortality. Our findings
indicate that a Glasgow-Blatchford Score of 214,
a PRS score of =3, a total Rockall score of =6, an
AIMS65 score of 22, and a NEWS+L score of =7
provide the most accurate combination of
sensitivity and specificity for predicting
mortality. These findings differ slightly from
previous threshold values. The higher threshold
values in our study may be attributed to our
patient  population characteristics or
differences in the study design. This
underscores the importance of re-evaluating
and adapting risk-scoring systems for specific
patient groups.

214



In our study, several key clinical and
demographic factors were observed to
influence in-hospital mortality. Advanced age,
presentation with syncope, low blood pressure,
elevated heart rate, and comorbid medical
conditions such as HT, DM, CHF, CAD, CKD and
malignancy were identified as potential
contributors to increased mortality. For
instance, the study conducted by Daniela
Benedeto-Stojanov and colleagues
demonstrated that advanced age, low blood
pressure, and elevated heart rate are associated
with increased mortality?’. Additionally, the
study by Dertli and colleagues found that
tachycardia and hypotension are associated
with increased mortality28. Following previous
studies, these findings are consistent and
supportive.

GI  bleeding patients with  unstable
hemodynamics require immediate access to
laboratory parameters to be effectively treated
and managed. A complete blood count is a
simple, cost-effective, and routinely performed
diagnostic tool?°. It has been shown that the
NLR and PLR have a statistically significant
correlation with inflammatory diseases,
including malignant neoplasms and acute
pancreatitis3?. Our study revealed lower
hemoglobin levels, higher lactate levels, higher
PLR and NLR ratios, as well as higher urea and
creatinine levels in deceased patients compared
with survivors. Similarly, a study by Aydin et al
demonstrated that elevated urea and creatinine
concentrations, along with lower hemoglobin
concentrations, are associated with increased
mortalityl’. Researchers reported that elevated
white blood cell (WBC) counts and NLR were
related to mortality, but elevated lactate levels
were not18. High levels of urea and creatinine, as
well as high NLR and PLR, were associated with
increased mortality, according to a study by
Dertli et al?8. Low hemoglobin and hematocrit
concentrations, as well as elevated levels of
lactate, urea, and creatinine, are associated with
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a higher mortality rate, according to Raj et al°.
Consistent with the literature, our study found
an association between easily accessible
laboratory parameters (such as NLR, PLR,
hemoglobin, BUN, creatinine, etc.) and
gastrointestinal  bleeding  severity and
prognosis. Monitoring these parameters can be
a valuable tool in assessing patients' mortality
risk and may provide guidance for rapid
intervention in emergency departments.

Limitation

This study has several limitations. Its
retrospective design, single-center setting, and
relatively small sample size limit the
generalizability of the findings. Validation
through larger, multicenter, prospective studies
is warranted. Additionally, as the data were
extracted electronically from a medical record
system, inaccuracies or incomplete information
may have been included. The study population,
consisting of patients admitted to a tertiary care
hospital, may have had a higher proportion of
severe  medical conditions, potentially
introducing selection bias. Moreover, some
confounding factors and comorbidities might
not have been adequately controlled. Finally,
the observed associations between laboratory
parameters and scoring systems represent
correlations, not causations. Further research is
needed to explore how these scoring systems
interact with other clinical variables and how
they evolve over time.

CONCLUSION

Laboratory parameters played a significant role
in predicting in-hospital mortality following
upper gastrointestinal bleeding in ourED study.
Low hemoglobin levels, high lactate levels,
elevated PLR, NLR, and increased urea and
creatinine levels were associated with
mortality. Furthermore, scoring systems such
as AIMS65, GBS, Rockall, and especially
NEWS+L were observed to be effective tools for
predicting in-hospital mortality. Among these,
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the NEWS+L score demonstrated the highest
AUC value, making it the most reliable predictor
of mortality in our cohort. The superior
performance of the NEWS+L score suggests its
potential as a preferred scoring system in
emergency settings for early identification of
high-risk patients. These findings highlight the
critical role of clinical assessment and risk
stratification for the optimal management of
cases of upper GI bleeding.
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Abstract

Objective: Nutritional status has been associated with poor prognosis in many cardiovascular diseases. Recently, the
Fib-4 index, which is a marker of liver cirrhosis risk, has also been investigated in cardiovascular diseases, and its
association with poor prognosis has been shown. The goal of this study was to examine the connection between
pulmonary hypertension patients' Fib-4 scores and nutritional status.

Methods: 216 individuals who received a pulmonary hypertension diagnosis at our hospital between January 1, 2023,
and December 31, 2023, were included in the research. The patients were divided into two groups based on their
nutritional status: those who were malnourished (51) and those who were not (162).

Results: Laboratory findings indicated that malnourished patients had significantly lower hemoglobin levels (12.3 + 2.3
vs. 13.5 = 2, p=0.002), platelet counts (228 + 88 vs. 267 + 123, p=0.044), and albumin levels (3.1 £ 0.4 vs. 4.1 + 0.4,
p<0.001) compared to non-malnourished patients. There was a strong correlation between the FIB-4 index and measures
of nutritional status and inflammation.

Conclusions: Malnourished individuals with PAH had greater comorbidity burdens and higher liver fibrosis indices.
According to our study's findings, individuals with pulmonary hypertension may benefit from nutritional and liver health
evaluations as part of their care to enhance their quality of life and clinical results.
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Pulmoner hipertansiyon hastalarinda Fib-4 skoru ile beslenme durumu arasindaki iliski
0z
Giris: Nutrisyonel diizey bir¢ok kardiyovaskiiler hastalikta kdti prognozla iliskilendirilmistir. Son zamanlarda karaciger
sirozu riskinin bir belirteci olarak kullanilan Fib-4 indeksi de kardiyovaskiiler hastaliklarda arastirilmis ve koti

prognozla iliskisi gosterilmistir. Bu ¢alismanin amaci pulmoner hipertansiyon hastalarinda Fib-4 skoru ile beslenme
durumu arasindaki iliskiyi arastirmakti.

Yontemler: 1 Ocak 2023 ile 31 Aralik 2023 tarihleri arasinda hastanemizde pulmoner hipertansiyon tanisi alan 216 kisi
arastirmaya dahil edildi. Hastalar beslenme durumlarina gére iki gruba ayrildi: yetersiz beslenenler (51) ve normal
beslenenler (162).

Bulgular: Laboratuvar bulgular: yetersiz beslenen hastalarin hemoglobin seviyelerinin (12,3 + 2,3'e kars1 13,5 * 2,
p=0,002), trombosit sayilarinin (228 + 88'e kars1 267 + 123, p=0,044) ve albiimin seviyelerinin (3,1 £ 0,4'e kars1 4,1
0,4, p<0,001) yetersiz beslenmeyen hastalara kiyasla 6nemli 6l¢ciide daha diisiik oldugunu gosterdi. FIB-4 indeksi ile
beslenme durumu ve inflamasyon 6l¢iimleri arasinda giiclii bir korelasyon vardu.

Sonug: Pulmoner hipertansiyonlu yetersiz beslenen bireylerde daha fazla komorbidite ytikii ve daha yiiksek karaciger
fibrozis indeksleri vardi. Calismamizin bulgularina gore, pulmoner hipertansiyonu olan bireyler yasam kalitelerini ve
klinik sonugclarini iyilestirmek i¢in bakimlarinin bir parcasi olarak beslenme ve karaciger saglig1 degerlendirmelerinden
faydalanabilirler.

Anahtar kelimeler: Pulmoner hipertansiyon, Fib-4 indeksi, Controlling nutritional status, Prognostik nutrisyonel index

INTRODUCTION Applying the FIB-4 index in the cardiovascular
A progressive condition that affects the area has recently gained attention because liver
precapillary  pulmonary  blood  vessels impairment is a known consequence of chronic

heart failure. The FIB-4 index has been linked to
coronary atherosclerosis and has been shown to
predict cardiovascular events and death in
individuals with non-alcoholic fatty liver
disease?10, The Fib-4 index has been
additionally used in recent studies as a poor
prognostic indicator for those with pulmonary
hypertension associated with left heart
diseasell.

pulmonary arterial hypertension (PAH) is
defined by higher pressure in the pulmonary
arteries, brought on by pulmonary
vasoconstriction and vascular remodeling,
which can result in right ventricular (RV)
dysfunction and mortality?!.

Malnutrition has recently been associated with
poor outcomes in many cardiovascular
diseases?3. The association of malnutrition with

poor outcomes in patients with pulmonary
hypertension has also been demonstrated in
several studies*>. Patients with PH are also at
risk of malnutrition for various reasons>®.
Prognostic nutritional index (PNI) and
controlling nutritional status (CONUT) have
been used to measure malnutrition in a variety
of cardiovascular disorders. The predictive
value of these scores has been demonstrated in
PH in some studies and several cardiovascular
diseases?’8.

The main goal of this study was to investigate
the relationship between pulmonary
hypertension patients' nutritional state and Fib-
4 score, which is a predictor of worse outcomes
in cardiovascular disorders.

METHODS
Study Population

Participants in the research were those having a
diagnosis of pulmonary hypertension at our
hospital between January 1, 2023, and
December 31, 2023. According to the relevant
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criteria of diagnosis, during resting right cardiac
catheterization, individuals with mean
pulmonary arteries pressure =25 mmHg,
pulmonary arterial wedge pressure of below 15
mmHg, and pulmonary vascular resistance >3
Wood units were found to have PAH12.

Trained medical staff used Dicle University’s
digital health record system to gather clinical
data from the patients who were ultimately
included in this study. Demographical clinical
factors like gender, body mass index, age, initial
treatment status, laboratory tests (complete
blood count, liver functions, renal functions, and
electrolytes), and detailed echocardiography
findings of all participants included in the study
were recorded. In our study, certain exclusion
criteria were applied to minimize factors that
could affect the FIB-4 index and nutritional
status.

Participants with chronic liver disorders
(cirrhosis, hepatitis B/C, alcoholic liver
disease), acute hepatitis, history of malignancy,
advanced renal failure, active infections (HIV,
tuberculosis, sepsis), autoimmune diseases,
NYHA III-IV heart failure, malabsorption
syndromes, severe malnutrition or morbid
obesity, use of medications affecting liver
function, immunosuppressive therapy,
excessive alcohol or substance abuse, those
with incomplete laboratory data, those with
severe COPD or interstitial lung diseases were
excluded. After exclusion criteria, analyses were
performed with data from 216 patients.

CONUT and PNI scores of the patients were
calculated. CONUT scores of 0 and 1 were
considered normal, and those with =2 were
considered malnourished. A PNI score of =240
was considered the cut-off value for
malnourishment. Patients were split into two
groups according to the PNI and CONUT scores.
According to both scoring systems, patients
with malnutrition were included in the
malnourished group (51 patients), and the
other patients were included in the non-
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malnourished group (162 patients). The study
was carried out in accordance with the guiding
principles of the Declaration of Helsinki. Gazi
Yasargil Education and Research Hospital's
ethical committee of the Health Sciences
University gave its approval to the project (347-
07/02/2025). We do not have patient-informed
consent because our study is retrospective.

To avoid bias, malnutrition was defined for
patients who were malnourished according to
both scores, the identity of the groups was
concealed during data analysis, patients with
missing data were excluded from the study, and
different records (patient files, laboratory
results) were compared to avoid relying on a
single source.

CONUT, PNI, and Fib-4 index calculation

The patients' total lymphocyte count (TLC),
serum albumin, and total cholesterol values
were used to calculate the CONUT score. Four
groups were created for each characteristic, and
scores were given based on the patient's test
results (Figure 1). The CONUT score was
subsequently established by adding the scores
from the three factors. Patients with scores
between 0 and 1 were considered normal. Mild
and moderate-severe malnutrition were
indicated by scores of 2 to 4 and =5,
respectively?3.

Degree of Malnutrition
Parameters Normal Mild Moderate Severe
Serum albumin (g/dL) >35 3-3.49 25299 <25
Score 0 2 4 6

Total lymphocyte count (x10%/L) >16 1.2-159 0.8-1.19 <0.8
Score 0 1 2 3

Total cholesterol (mg/dL) >180 140-179 100-139 <100
Score 0 1 2 3

Figure 1: Calculation of the CONUT score

PNI was computed from the formula of 10 x
albumin (g/dl) + 0.005 x TLC (per mm3)14.

The Fib-4 index: [Age (years) A~ AST (U/L)] /
[Platelet count (A~1079/L) A~ VALT(U/L)]15.
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Statistically Analysis

Normality was tested using the Shapiro-Wilk
test (for n < 50) and the Kolmogorov-Smirnov
test (for n = 50). Non-normal distributions were
determined if p < 0.05. Normally distributed
continuous variables are presented as mean *
Standard Deviation (SD) and compared with
Student's t-test. Non-normal variables are
presented as median (Interquartile Range, IQR)
and compared with the Mann-Whitney U test.
Categorical variables are presented as numbers
(%) and analyzed with Chi-square (x*) or
Fisher's exact test (if the expected cell count is
<5). Pearson's correlation coefficient (r) was
used to establish the correlations of the Fib-4

Table I: Baseline characteristics of the total population

index. P-values with less than 0.05 were
deemed statistically significant.

RESULTS
The total population consisted of 216
participants, of whom 51 (23.6%) were

classified as malnourished and 162 (75%) as
non-malnourished. The population's average
age was 52.5 + 17.6 years, and the percentage of
females was 63.3% (n=95). There was no
significant difference in terms of age (p=0.257)
and gender (p=0.543) across the groups. Table
1 displays the research population's initial
demographic characteristics, split down by
nutritional status.

Malnourished patients Non-malnourished Total

Parameters (n=51) po_pulatlon Po_pulatlon p-value
(n=162) (n=216)

Age 54.8 £17.1 51.3+17.9 52.5+17.6 0.257
Female gender, n (%) 34 (66.7) 61 (61.6) 95 (63.3) 0.543
Pulmonary arterial hypertension, n (%) 38 (70.4) 47 (29) 85 (39.4) <0.001
Hypertension, n (%) 27 (52.9) 30 (30.3) 57 (38) 0.007
Diabetes mellitus, n (%) 22 (43.1) 20 (20.2) 42 (28) 0.003
Coronary artery disease, n (%) 18 (36) 32 (32.3) 50 (33.6) 0.654
Echocardiography findings
Ejection fraction (%) 56.3+7.9 57.5+6.5 57.1+7 0.287
Left ventricular diameter (cm) 4.2+0.9 4.7+0.5 4.6+0.7 0.046
Left atrial diameter (cm) 3.9+0.8 3.9+0.7 3.9+0.8 0.728
Right atrial diameter (cm) 4.6x1 4.4+1 4.5+1 0.190
Right ventricular diameter (cm) 4.2+0.9 4+0.9 4.1+0.9 0.133
TAPSE 2.1+1.4 1.9+0.7 2+1.1 0.480
PAP ean (MMHQ) 61.9+30 49.6+22 53.8+29 0.013
Laboratory findings
White blood cell (10%/uL) 8.1+3.4 8.3+2.1 8.3+2.6 0.614
Hemoglobin (g/dL) 12.3+2.3 13.5+2 13.1+2.2 0.002
Platelet count (10%/uL) 228+88 267+123 254+114 0.044
Neutrophil count (10%/uL) 5.5+2.6 5.1+1.9 5.2+2.1 0.327
Lymphocyte count (10%/uL) 1.44+0.58 2.3+0.68 2+0.76 <0.001
Creatinine (mg/dL) 1.1+0.44 0.77+0.37 0.88+0.41 0.020
Total protein (g/dL) 6.4+1.6 7.2+1 6.9+1.3 0.006
Albumin (g/dL) 3.1+0.4 4.1+0.4 3.7+0.6 <0.001
ALT (U/L)-IQR 13 (10) 16.2 (9.8) 15 (10) 0.517
AST (U/L)-IQR 22 (14) 21 (9.4) 21 (13) 0.034
Total cholesterol (mg/dL) 155443 170443 165+43 0.042
Los-density lipoprotein (mg/dL) 88+31 98.8+33 95+33 0.063
CRP (mg/L)-IQR 1.1(3.1) 0.33 (0.77) 0.44 (1.1) <0.001
CONUT score-IQR 4 (2) 1(2) 2(2.3) <0.001
PNI score 38.6+4.7 52+4.8 47.4%8 <0.001
FIB-4 index-IQR 1.48 (1.51) 1.02 (0.91) 1.2 (1.12) 0.009
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Significant differences were observed in the
prevalence of comorbidities between the two
groups. Malnourished patients had a higher
prevalence of pulmonary arterial hypertension
(70.4% vs. 29%, p<0.001), hypertension (52.9%
vs. 30.3%, p=0.007), and diabetes mellitus
(43.1% vs. 20.2%, p=0.003) compared to non-
malnourished patients. No significant difference
was observed in the prevalence of coronary
artery disease (36% vs. 32.3%, p=0.654).

Echocardiographic findings showed that
malnourished patients had a significantly
smaller left ventricular diameter (4.2 + 0.9 vs.
4.7 £ 0.5, p=0.046) and higher mean pulmonary
artery pressure (PAPmean) (61.9 £ 30 vs. 49.6 +
22, p=0.013) compared to non-malnourished
patients. The two groups did not vary
significantly in terms of TAPSE, left atrial, right
atrial, right ventricular diameter, or ejection
fraction.

Laboratory findings indicated that
malnourished patients had significantly lower
hemoglobin levels (12.3 * 2.3 vs. 13.5 * 2,
p=0.002), platelet counts (228 * 88 vs. 267 *
123, p=0.044), lymphocyte counts (1.44 + 0.58
vs. 2.3 £ 0.68, p<0.001), total protein levels (6.4
* 1.6 vs. 7.2 = 1, p=0.006), and albumin levels
(3.1 £ 0.4 vs. 4.1 + 0.4, p<0.001) compared to
non-malnourished  patients.  Additionally,
malnourished patients had higher creatinine
levels (1.1 + 0.44 vs. 0.77 = 0.37, p=0.020), CRP
levels (1.1 [3.1] vs. 0.33 [0.77], p<0.001), and
FIB-4 index (1.48 [1.51] vs. 1.02 [0.91],
p=0.009). White blood cell and neutrophil
count, ALT, AST, and total cholesterol levels
were not different between the two groups.

Correlation of FIB-4 Index with other
parameters

Table 2 shows how the FIB-4 index correlates
with other characteristics. The CONUT score
(r=0.287,p<0.001), age (r=0.324, p<0.001), and
CRP levels (r=0.564, p<0.001) all significantly
positively correlated with the FIB-4 index. On
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the other hand, the FIB-4 index had a negative
correlation with the platelet count (r=-0.218,
p=0.007), hemoglobin levels (r=-0.205,
p=0.012), albumin levels (r=-0.260, p=0.001),
and PNI score (r=-0.274, p<0.001). No
significant correlations were observed between
the FIB-4 index and PAPmean, ejection fraction,
TAPSE, or right atrial diameter.

Table II: Correlation of FIB-4 index with other
parameters

Age 0.324 <0.001
PAPmean 0.059 0.472
Ejection fraction -0.044 0.590
CONUT 0.287 <0.001
PNI -0.274 <0.001
TAPSE -0.012 0.938
RAD 0.188 0.048
Albumin -0.260 0.001
Hemoglobin -0.205 0.012
Platelet -0.218 0.007
CRP 0.564 <0.001

These results imply that a higher FIB-4 score, a
sign of liver fibrosis, a larger load of
comorbidities, and worse echocardiographic
and laboratory parameters are all linked to
malnutrition. The connection between liver
function, nutrition, and systemic inflammation
in this group is highlighted by the substantial
correlation found between the FIB-4 index and
indicators of inflammation and nutritional
status.

DISCUSSION

Our results demonstrate that malnourished
patients exhibit a higher burden of systemic
inflammation, worse echocardiographic
parameters, and poorer nutritional and liver
fibrosis indices compared to non-malnourished
patients. These findings align with previous
research and provide further insights into the
interplay between malnutrition, liver health,
and cardiovascular outcomes.
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Malnutrition and pulmonary hypertension

The role of malnutrition in the development and
outcome of PAH is becoming more well
acknowledged. In line with Kawamoto et al.'s
results that malnutrition affects outcomes for
PAH patients and exacerbates congestion, our
investigation revealed that the prevalence of
PAH was considerably greater in malnourished
individuals (70.4% vs. 29%, p<0.001).%
Similarly, Kwant et al. emphasized the role of
dietary intervention in managing malnutrition
in PAH, suggesting that nutritional support
could mitigate disease severity.> The elevated
mean PAP observed in malnourished patients
(61.9 £ 30 vs. 49.6 + 22, p=0.013) further
underscores the hemodynamic burden
associated with malnutrition, as highlighted by
Simonneau et al. in their updated clinical
classification of pulmonary hypertension?.

The CONUT and PNI scores, which are well-
validated tools for assessing nutritional status,
were significantly worse in malnourished
patients. These findings are consistent with
research conducted by Pulley et al.3 and Kamran
et al.2 who demonstrated that malnutrition is
linked with systemic inflammation and poor life
quality in chronic disease populations. The
elevated CRP levels (1.1 [3.1] vs. 0.33 [0.77],
p<0.001) and lower albumin levels (3.1 + 0.4 vs.
4.1 * 0.4, p<0.001) in malnourished patients
further support the link between malnutrition
and inflammation, as previously reported?s3.

Malnourished individuals had substantially
higher levels of the FIB-4 index, a measure of
liver fibrosis (1.48 [1.51] vs. 1.02 [0.91],
p=0.009), which may indicate that liver
dysfunction plays a part in the pathophysiology
of malnutrition-related outcomes. This finding
aligns with the work of Jin et al. and Vieira
Barbosa et al.10 who demonstrated that liver
fibrosis indices are independently associated
with poor outcomes. The link between the FIB-
4 index and markers of congestion, such as
PAPmean, further supports the concept of

cardio hepatic interactions, as described by
Mgiller et al.16 and Samsky et al.1” Additionally,
Yoshihisa et al.18 and Gelow et al.1® have shown
that liver fibrosis scores predict mortality in
heart failure patients, reinforcing the clinical
relevance of our findings.

Relationship between malnutrition and
hepatic fibrosis

Malnutrition leads to periportal steatosis due to
mitochondrial /peroxisomal dysfunction in the
liver. Decreased protein intake impairs the
tricarboxylic acid (TCA) cycle, oxidative
phosphorylation, and [-oxidation, thereby
reducing ATP production. This triggers hepatic
lipid accumulation with amino acid/iron
metabolism, microbiota imbalance, and
increased lipogenesis; steatohepatitis and
fibrosis develop in the long term?20.

According to a study by Li et al., malnourished
patients may have higher Fib-4 scores because
of reduced liver function, demonstrating that
the Fib-4 index is a valid indicator of liver
fibrosis?1,

The strong association between malnutrition,
systemic inflammation, and liver fibrosis
underscores the need for comprehensive
nutritional assessment and intervention in
high-risk populations, particularly those with
PAH and other chronic conditions. Along with
liver fibrosis measures like the FIB-4 index,
validated instruments like the CONUT and PNI
scores can be used to identify individuals who
are at risk for negative outcomes and direct
focused therapies. Pasini et al.22 emphasized the
importance of addressing muscle wasting and
cachexia in chronic heart failure, and our
findings suggest that similar approaches may
benefit patients with PAH and malnutrition.

Limitations

The study's retrospective design and the small
number of malnourished individuals in the
sample are two of its many drawbacks.
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Furthermore, we are unable to prove a
causative link between liver (fibrosis,
malnutrition, and clinical outcomes due to the
cross-sectional character of the research. Our
study was limited to a single location; thus, it is
impossible to generalize the findings. We could
not access data on various factors that may
affect nutritional status, such as physical
activity level, socioeconomic status, and dietary
habits. These deficiencies may have affected the
results. Larger cohorts are needed for future
studies to validate these findings and look into
the potential benefits of dietary and anti-
inflammatory treatments in this population.

CONCLUSION

In conclusion, individuals with PAH who are
malnourished had larger comorbidity burdens
and higher liver fibrosis indices. In this cohort,
the FIB-4 index, in particular, is becoming a
useful indicator for evaluating liver function
and forecasting unfavorable consequences.
These results emphasize how crucial it is to
incorporate liver health and nutritional
evaluations into the management of pulmonary
hypertension patients to enhance clinical
results and quality of life.
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Abstract

Aim: Benign bone tumors are usually asymptomatic lesions that may be found incidentally or present with different
clinical presentations. Due to their asymptomatic course, their exact rates are unknown. The purpose of this study was
to determine the incidence of benign bone tumors incidentally detected on magnetic resonance imaging in patients with
knee pain and to explore the links between benign bone masses and pain in the knee.

Method: The retrospective study was conducted at Adana City Training and Research Hospital. The files of cases admitted
to the Orthopedics and Traumatology Clinic between January 1, 2021, and November 30, 2023, were analyzed.
Radiological evaluation of the patients showed that 46.2% (n=25) of the masses were enchondroma, 24.1% (n=13) were
intraosseous ganglion cysts, 13% (n=7) were non-ossifying fibroma, 5.6% (n=3) were fibrous dysplasia, 3.7% (n=2) were
fibrous cortical defects, 3.7% (n=2) were subchondral cysts, 1.8% (n=1) were enostosis, and 1.8% (n=1) were
chondromyxoid fibroma.

Results: Among 21,016 patients who applied to the orthopedics and traumatology clinic between January 2021 and
November 2023, the data of 54 adult files in which images indicated the presence of benign bone tumors detected in the
femur distal, tibia proximal, or fibula proximal bone regions within the 5 cm from the knee joint were analyzed. The mean
VAS score was 3.78+1.75, minimum 1, maximum 8. The comparison of VAS scores showed that the mass being closer
than 20 mm to the joint compared to being further away and the presence of additional pathology inside the knee
compared to no additional pathology were significantly different (p=0.007).

Conclusion: The increased average mass size and the rate of presence in the tibia, compared to studies conducted on
tumors of cartilage origin are noteworthy findings. The presence of additional pathology inside the knee was shown as a
factor that developed a significant difference in the VAS scores in this particular group of patients.
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Diz Agrisi ile Bagvuran Hastalarda Manyetik Rezonans Goériintiillemede insidental Saptanan
Iyi Huylu Kemik Tiimérlerinin Ozellikleri
0z
Amag: Benign kemik tiimorleri genellikle asemptomatik lezyonlar olup tesadiifen saptanabilir veya farkli klinik tablolarla
karsimiza gikabilir. Asemptomatik seyretmeleri nedeniyle kesin oranlari bilinmemektedir. Bu ¢alismanin amaci diz agrisi

olan hastalarda manyetik rezonans goriintiilemede rastlantisal olarak saptanan iyi huylu kemik tiimérlerinin insidansini
belirlemek ve iyi huylu kemik kitleleri ile diz agris1 arasindaki baglantilar1 arastirmaktir.

Yontemler: Retrospektif calisma Adana Sehir Egitim ve Arastirma Hastanesi'nde yapildi. Ortopedi ve Travmatoloji
Klinigine 1 Ocak 2021 ile 30 Kasim 2023 tarihleri arasinda basvuran olgularin dosyalari analiz edildi. Hastalarin
radyolojik degerlendirmesinde kitlelerin %46,2'sinin (n=25) enkondrom, %24,1'inin (n=13) intraossedz ganglion kisti,
%13'liniin (n=7) ossifiye olmayan fibrom, %5'inin (n=3) ossifiye olmayan fibrom oldugu gériildi. 6 (n=3) fibroz displazi,
%3,7 (n=2) fibroz kortikal defekt, %3,7 (n=2) subkondral kist, %1,8 (n=1) enostoz ve %1,8 (n=1) kondromiksoid fibrom
idi.

Bulgular: Ocak 2021 ve Kasim 2023 tarihleri arasinda ortopedi ve travmatoloji klinigine basvuran 21016 hasta
arasindan, diz ekleminden itibaren 5 cm i¢cinde femur distal, tibia proksimal veya fibula proksimal kemik bélgelerinde
tespit edilen iyi huylu kemik tiimorlerinin varligini gosteren goriintiilerin bulundugu 54 yetiskin dosyasinin verileri
analiz edildi. Ortalama VAS skoru 3,78%1,75, minimum 1, maksimum 8 idi. VAS skorlar karsilastirildiginda, kitlenin
ekleme 20 mm'den daha yakin olmasi ile daha uzak olmasi ve diz icinde ek patoloji varlig: ile ek patoloji olmamasi
arasinda anlamli fark oldugu goérildi (p=0.007).

Sonug: Kikirdak kokenli timorlerde yapilan ¢alismalara kiyasla ortalama kitle boyutunun ve tibiada bulunma oraninin
artmasi dikkat ¢ekici bulgulardir. Diz i¢inde ek patoloji varligi, bu 6zel hasta grubunda VAS skorlarinda anlamli farklilik
gelistiren bir faktor olarak gosterilmistir.

Anahtar kelimeler: Diz, Kemik i(;i Gangliyonlar, Kondrom, Neoplazm, Kemik.

INTRODUCTION terms of incidental bone structures. Walden et
al. reported this rate as 2.9% in their 2008 study
on incidental enchondromas detected in knee
MRIs%. Stomp et al. investigated the incidental
incidence of enchondromas and atypical
cartilaginous tumors and found the rate to be
2.8%5. However, not only enchondromas but

S _ also other benign bone tumors can be found in
The knee joint is comprised not only of the kpee MR imaging. Although there are no clear

bones of the femur, tibia, and patella but also of  5tes in this regard, the incidence is certainly
soft tissues such as cartilage, meniscus, higher than the rates in studies on
ligaments, and synovial membrane. Given this  epchondromas. Benign bone tumors are usually
complex structure, there can be a multitude of  ;5ymptomatic lesions that may be found
potential causes of pain3. incidentally or present with different clinical

Conventional radiographs and Magnetic presentations. Due to their asymptomatic
Resonance Imaging (MRI) are frequently used course, their exact rates are unknown®.
in patients presenting with knee pain. Generallylocalized in the lower extremity, peri-
Incidental bone lesions may be detected on MR knee  region  location is  common.
imaging of the patients seeking health care for ~Osteochondromas  are  observed  most
knee pain. Publications in the literature frequently  which are followed by
generally report incidental enchondromas in enchondromas, Osteoid Osteoma, Non-

Knee pain is the second most common cause of
hospital admission after back pain among
musculoskeletal pathologiesl. Although the
incidence varies, approximately one in every
five adults in the adult population is admitted to
hospital with knee pain during their lifetime2.
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Ossifying Fibroma (NOF), Fibrous Dysplasia,
Intra-osseous Ganglion Cysts are common
benign bone tumors’-%. To the best of our
knowledge, no prior study has comprehensively
evaluated all types of benign bone tumors
incidentally detected on knee MRI in relation to
clinical pain.

The purpose of this study was to determine the
incidence of benign bone tumors incidentally
detected on MR imaging in patients with knee
pain and to explore the links between benign
bone masses and pain in the knee.

METHODS
Study design and Data collection

The retrospective study was conducted at
Adana City Training and Research Hospital. The
files of cases admitted to the Orthopedics and
Traumatology Clinic between January 1, 2021,
and November 30, 2023, were analyzed. The
patients aged older than 18, having been
admitted due to knee pain, and having MRI
images consistent with benign bone tumors in
the distal femur, proximal tibia, or proximal
fibula bone regions within 5 cm of the knee joint
were included in the study. The cases with
conditions or diagnoses, such as bursitis,
arthritis, tendinopathy, baker's cyst, sprains
and strains, rheumatoid arthritis, gout, knee
joint infection, chondromalacia patella, knee
cap dislocation, fractures, hyperextended
knees, infected knee, cartilage tear, joint
dislocation, iliotibial band syndrome, repetitive
strain injury, acute knee trauma, malignant
tumors, osteoid osteoma, and osteochondroma
were not included in the study. Besides, since
osteochondroma patients typically present with
complaints of palpable swelling, and osteoid
osteoma cases present with complaints of pain
that occurs at night and is relieved by
acetylsalicylate, the lesions of these patients are
not detected incidentally but on MRI scans
taken in response to these complaints, and
therefore they were not included in the study.
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The demographic data and the characteristics of
the mass in the examined MRI images, the
presence of meniscus, cartilage, soft tissue,
additional bone pathology, and the Visual
Analog Scale (VAS) scores were recorded.
Patients who underwent biopsy or surgical
intervention due to diagnostic uncertainty or
suspected lesion aggressiveness were excluded
from the study. The study flowchart diagram is
presented in Figure 1.

Files admitted to the Orthopedics and Traumatology Clinic
n=21,016

Excluded: Files not been admitted for
knee pain and missing MRI images

‘
n=20,055

v

Files with knee pain and MR images
n=961

Excluded: Files lack images indicating
benign bone tumors
n=887

=

in the distal femur, proximal tibia, or proximal fibula
n=74

( Files with MRI images consistent with benign bone tumors

Excluded: Cases under the age of 18
n=20

|

|

[ Study Population ’

n=54

Figure 1. Flowchart of the study

Osteochondromas, osteomas, osteoid osteomas,
osteoblastoma, giant cell tumors, aneurysmal

bone cysts, fibrous dysplasias, and
enchondromas are the most commonly
detected benign masses in computed

tomography images and the incidence rates are
difficult to estimate since they are mostly
asymptomatic and detected incidentally®10,
Nevertheless, discussion of the rare types is not
included in the study as it may be of little
scientific value.

The ethical approval was provided by the Adana
City Training and Research Hospital Clinical
Ethics Committee, which was formed on
23.11.2023 and has the number 2957. Informed
consent was obtained from the patients before
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the study. The patients’ rights rules of the
Declaration of Helsinki were followed.

Radiological assessment

The masses detected in the images of the
patients included in our study were examined
according to various parameters. The masses
were radiologically classified and the
anatomical location of each mass (femur distal,
tibia proximal, fibula proximal), central or
eccentric localization, the size (mass diameter),
and the distance from the mass to the knee joint
were measured and recorded.

The longest diameter on the MR images was
used to measure the dimensions of the mass.
The distance closest to the joint line in the
sagittal and coronal MR planes was used to
measure the distance from bone to joint. The
MRI studies were conducted by using a 1,5 tesla
MR (Ingenuity Core 128, Philips, Cleveland, USA,
2017).

Statistics

Statistical analysis was performed using SPSS
version 25.0 for Windows. In addition to
descriptive statistical methods (Mean, Standard
Deviation, Frequency, Ratio, Minimum,
Maximum), in the comparison of quantitative
data, the Mann-Whitney U test was used for
two-group comparisons of parameters that did
not show normal distribution, and the Kruskal-
Wallis test was used for three or more groups.
Categorical data were compared using the Chi-
square test. The Bonferroni method was used to
compare multiple variables. The confidence
interval was set as 95%, and p<0.05 was
considered significant.

RESULTS

Among 21,016 patients who applied to the
orthopedics and traumatology clinic between
January 2021 and November 2023, the images
of 961 patients who applied with complaints of
knee pain and had knee MRI images were
examined. The data of 54 adult files in which

images indicated the presence of benign bone
tumors detected in the femur distal, tibia
proximal, or fibula proximal bone regions
within 5 cm of the knee joint were analyzed.

The analysis included 54 patients, 40 (74.1%)
female and 14 (25.9%) male. The mean age of
the patients was 46.04 (min: 18, max: 71).
16.7% (n=9) of the patients were between 18
and 29 years old, 20.3% (n=11) were between
30 and 44 years old, 50% (n=27) were between
45 and 59 years old, and 13% (n=7) were 60
years old and over.

Radiological evaluation of the patients showed
that 46.2% (n=25) of the masses were
enchondroma, 24.1% (n=13) were intraosseous
ganglion cysts, 13% (n=7) were non-ossifying
fibroma, 5.6% (n=3) were fibrous dysplasia,
3.7% (n=2) were fibrous cortical defects, 3.7%
(n=2) were subchondral cysts, 1.8% (n=1) were
enostosis, and 1.8% (n=1) were chondromyxoid
fibroma. The anatomical localization of the
masses revealed that 51.9% (n=28) were
located in the distal femur, 42.6% (n=23) in the
proximal tibia, and 5.5% (n=3) in the fibular
head (Table I). In terms of zones, 57.4% (n=31)
of the masses were centrally located, and 42.6%
(n=23) were eccentrically located. The mean
size (diameter) of the masses of the patients
was 29.17+16.32 mm, the minimum diameter of
the masses was 5 mm, and the maximum
diameter was 68 mm. 35.2% (n=19) of the
masses had a mass size of less than 20 mm, and
64.8% (n=35) of the masses had a mass size of
20 mm and above. The average distance of the
masses to the knee joint was 22.02+14.55 mm,
with a minimum of 1 mm and a maximum of 50
mm. While the rate of masses with a distance of
less than 20 mm to the knee joint was 51.9%
(n=28), 48.1% (n=26) were found to be 20 mm
or more (Table II).

The presence of additional knee pathology
(bone, cartilage, meniscus, soft tissue) in the
patients in the study showed that 24.1% (n=13)
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had no additional pathology, while 75.9%
(n=41) had additional pathology.

The mean VAS score was 3.78+1.75, minimum 1,
maximum 8. The mean VAS scores of the cases
are shown in Tables III and IV. The comparison
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of VAS scores showed that the mass being closer
than 20 mm to the joint compared to being
further away and the presence of additional
pathology inside the knee compared to no
additional = pathology were significantly
different (p=0.007) (Table II).

Table I: Mean VAS scores of patients with additional knee pathology according to mass type and location

VAS

(n=41) Mean+SD P
Enchondroma (n=25) 4,11+1,52
Intraosseous Ganglion Cyst (n=13) 4,00+1,84

Type of the mass 0,39
Fibrous Dysplasia (n=3) 3,25+1,89
Other (n=7) 4,71+1,38
Distal Femur (n=28) 3,70+1,41

Anatomical Location of the mass Proximal Tibia (n=23) 4,42+1,77 0,33
Fibular Head (n=3) 5,00£1,41

*The Kruskal-Wallis test was used. SD: Standard deviation.

Table Il: Mean VAS scores of patients with additional
knee pathology

VAS
(n=54) Z* p
Mean+SD
<20 mm (n=19) |3,81+1,37
Mass size -0,94 (0,34
220 mm (n=35) |4,28+1,74
; <20 mm (n=28) |4,67+1,49
Distance of the 271 10,007 1
mass 220 mm (n=26) |3,29+1,44
it Central (n=31) |4,13%£1,72
Localization of 012 0,90

the mass Eccentric (n=23) |4,06+1,47

*The Mann-Whitney U test was used. SD: Standard deviation. T
p<0.05.

Table Ill: Mean VAS scores of the cases

(n=54) VAS Vad
n=
Mean+SD P
Female (n=40) 3,78+1,83
Gender -0,25 0,801
Male (n=14) 3,79+1,57
. <20 mm (n=19) 3,47+1,54
Mass size -0,79 10,427
220 mm (n=35) 3,94+1,86
Distance of|<20 mm (n=28) 4,29+1,71
-2,44 0,01
the mass 220 mm (n=26) 3,23+1,65
Localization of|Central (n=31) 3,84+1,93
- -0,89 0,92
the mass Eccentric (n=23) 3,70+£1,52
Additional None (n=13) 2,77+1,87
-2,75 0,006
pathology Present (n=41) 4,10+1,61

*The Mann-Whitney U test was used. SD: Standard deviation.

Table IV: Mean VAS scores according to mass type and
location

VAS
(n=54) p
Mean=SD
Enchondroma (n=25) 3,60+1,65
Intraosseous Ganglion Cyst 3,60+1,88
(n=13)
Non-Ossifying Fibroma (n=7) |3,86+2,34
Fibrous Dysplasia (n=3) 5,67+1,52
Type of the mass 0,49
Fibrous Cortical Defect (n=2) |2,50+0,70
Subndral Cyst (n=2) 4,50+0,70
Chondromyxoid Fibroma 4,00£0,00
(n=1)
Bone Island (n=1) 4,00+0,00
Distal Femur (n=28) 3,54+1,64

Anatomical Location

of the mass Proximal Tibia (n=23)

Fibular Head (n=3) 3,67+2,51

*The Kruskal-Wallis test was used. SD: Standard deviation.
DISCUSSION

Studies on incidentally detected benign tumors
around the knee in the literature have generally
been conducted on enchondromas and atypical
chondroid tumors. However, there are no
detailed studies on all benign bone tumors. This
study included not only enchondromas but also
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other benign bone tumors incidentally detected
around the knee. The analysis results of the
cases in the study in relation to age and gender
were similar to other publications in the
literature#11.12,

In studies on enchondromas, the incidental
detection rate around the knee was reported as
2.8% by Stomp et al.5 and Patel etal.13and 2.9%
by Walden et al.% In a study conducted on a
larger population by Woltsche et al., this rate
was found to be 1.45%!% In our study,
enchondromas were detected in 25 of 961
patients; the rate was 2.6%. The number of
cases in which a mass was incidentally detected
around the knee increased to 54 (5.6%) when
other types of benign bone tumors were
included.

In our study, 53% of the masses were located in
the femur, 42% in the tibia, and 5% in the fibula.
When analyzed specifically for enchondromas,
64% were located in the femur, 32% in the tibia,
and 4% in the fibula. We have not found a study
in the literature on the anatomical locations of
all benign bone tumors around the knee;
however, the similarity between the results of
the study conducted by Walden et al. on
enchondromas and our study is noteworthy*.
Besides, Stomp et al,, in their study examining
49 patients, reported that in 38 cases, the
enchondromas were localized in the femur and
8 in the tibia®. In terms of localization, Woltsche
et al.1* reported that 57.4% of enchondromas
were centrally located; almost similarly,
Walden et al.# reported that 57% were centrally
located. Our findings indicated a higher rate of
central localization, showing that 76% of
enchondromas were centrally located. When
benign bone tumors were evaluated in general,
the rate decreased to 57.4%.

Karaca and Balaban reported non-ossifying
fibromas and cortical fibrous defects as the
most common incidental bone lesions on knee
radiographs in a younger population, with a
combined prevalence of 7.8%?15. In our study,

which included a broader adult age group and
utilized MR, non-ossifying fibromas
constituted 13% of all benign bone lesions,
indicating that while NOFs are frequently
detected in adolescents, they can also be
incidentally encountered in adults with knee
pain.

In our study, the mean diameter of the masses
was 29.1+16.3 mm. The mean values reported
in other studies were considerably lower than
in our study*!4. We think that the difference
may be due to the inclusion of all benign bone
tumors in our study. The proximity analysis of
the masses to the joint line revealed that in
51.9% of the patients, the benign bone masses
were closer than 20mm. In addition, there was
a significant increase in VAS values in the cases
with masses closer to the joint line.

Benign bone tumors are generally known to be
asymptomatic?. In our study, the mean VAS
value was 3.78+1.75. There were two variables
significantly related to the VAS values: the
presence of additional pathology in the knee
and the mass being closer than 20mm to the
joint. In patients with additional pathology
(bone cartilage, meniscus, soft tissue pathology)
detected in knee MRIs, the VAS values were
significantly higher than in patients with only a
mass and no additional pathology. In patients
without additional pathology, the proximity of
the mass to the joint had no significant effect on
VAS scores. In our study, we did not find a
significant effect of the types of mass on knee
pain. The main factor affecting the pain of
patients who applied with knee pain and had a
mass image detected in their MRIs should be
considered for the presence of additional
pathology inside the knee joint. Stomp et al.
stated that pain was increased in cases with
higher BMI values, but they did not examine
additional pathologies inside the knee>.

Reports suggest that patients with incidentally
detected benign bone tumors in the knee should
be followed up at regular intervals1é. Thus, our
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clinical guides recommend that similar cases
require follow-up visits at three months, six
months, 12 months, and annual controls. The
follow-up medical records showed that there
was no change in the characteristics of the
masses and clinical conditions regarding the
knee joint in any of the 54 patients followed up.
It should be noted that in the meantime, 3
patients had surgery for additional pathologies
inside the knee joint, whereas the masses were
not touched, adding that a significant decrease
was detected in VAS values.

Based on our findings, we recommend that most
incidentally detected benign bone lesions,
particularly those located more than 20 mm
away from the joint line and not associated with
intra-articular pathology, can typically be
followed conservatively. In contrast, lesions in
close proximity to the joint and associated with
high pain scores should be considered for closer
radiological monitoring or further orthopedic
evaluation, especially if clinical concern
persists. This approach may help guide
clinicians in managing incidental MRI findings
and reduce unnecessary interventions.
Similarly, recent radiological literature has
emphasized the importance of recognizing
benign incidental bone lesions as 'do-not-touch’
entities to avoid unnecessary intervention,
particularly when typical imaging features are
presentl?.

Limitations

This study has several limitations. First, due to
its retrospective design, clinical correlations
such as symptom progression over time and
long-term outcomes could not be evaluated in a
standardized manner. Second, the relatively
small sample size limits the generalizability of
our findings to larger or different populations.
Third, the absence of histopathological
confirmation means that the diagnosis of
lesions was based solely on imaging
characteristics. Finally, potential confounding
variables such as body mass index, activity level,

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 227-234

or comorbidities were not systematically
controlled, which may have influenced pain
perception and VAS scores.

CONCLUSIONS

Unlike most previous studies in the literature,
which mostly assessed series that included only
enchondromas, in our series, all benign bone
tumors detected incidentally in knee MRIs were
examined, and parameters including the
localization, size, and effect on pain were
assessed. The increased average mass size and
the rate of presence in the tibia, compared to
studies conducted on tumors of cartilage origin,
are noteworthy findings. The presence of
additional pathology inside the knee was shown
as a factor that developed a significant
difference in the VAS scores in this particular
group of patients. Finally, we believe it is
important to study the relationship between
pain and radiologic findings in patients
admitted for knee pain and found to have only
benign masses in the knee joint. Thus, more
comprehensive studies on this subject should
be added to the orthopedic literature.
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Abstract

Objective: An earthquake is a significant natural disaster with the potential to cause considerable mortality, economic
disruption, and psychological effects. The purpose of this study was to investigate the impact of laboratory parameters

on the triage, treatment, and survival of patients with injuries of varying severity who sustained traumatic injuries amid
debris.

Methods: This retrospective study included 1250 adult earthquake victims who were received outpatients and inpatient
treatment in our hospital between February 6 and February 23, 2023. The patients were classified into three categories.
The first group includ ed individuals with soft tissue injuries but no fractures or major injuries. The second group
included those with fractures but no major visceral injuries and crush syndrome. The third group included individuals
with lung contusion, pneumothorax, intracranial hemorrhage, intra-abdominal hemorrhage, crush syndrome and
compartment syndrome.

Results: Alanine transaminase, creatine kinase, myoglobin, D-dimer, white blood cell count, absolute neutrophil count,
absolute monocyte count, C- aspartate transaminase reactive protein, neutrophil /lymphocyte ratio, platelet/lymphocyte
ratio, monocyte/lymphocyte ratio, and the systemic inflammatory index were progressively higher in all three groups.
Absolute-lymphocyte counts and calcium were progressively less different (p<0. 001). Patients in the third group
exhibited elevated creatinine levels and diminished blood sodium levels in comparison to the other groups (p<0.001).The
mean hemoglobin level was lower in the third group than in the first group, while the mean gamma glutamyl
transaminase level was higher(p<0.001).

Discussion: These specific laboratory parameters can be used to identify high-risk patients with crush syndrome and
major organ injury. This approach could enable the prioritisation of treatment for those who need it most, ensuring the
optimal allocation of resources.
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Deprem yaralanmalari ve inflamatuar kan parametreleri arasindaki iliski
0z
Giris ve Amag: Depremler, ekonomik ve psikolojik etkilerinin yani sira ¢ok sayida 6liime neden olan en 6nemli dogal afet

olaylarindandir. Bu ¢alismadaki amacimiz , Kahramanmaras depremi sonrasi travmaya maruz kalmis farkl siddetlerde
yaralanan hastalarda laboratuvar parametrelerdeki degiskenligi incelemek ve bu konuda literatiire 151k tutmaktir.

Yontemler: Bu retrospektif calismaya 06.02.2023 ve 23.02.2023 tarihleri arasinda hastanemizde ayaktan veya yatarak
tedavi goren 699'u (%55,9) kadin, 551'i (%44,1) erkek olmak tizere toplam 1250 katilimci dahil edildi. Hastalar 3 gruba
ayrilmistir. 1. grup yumusak doku zedelenmesi olup kirik veya majér yaralanmasi olmayan gruptur. 2. grup kirik olup
major i¢ organ yaralanmasi ve ezilme sendromu gelismeyen grup olup 3. grup ise akciger kontlizyonu pndémotoraks,
intrakranial kanama, batin i¢i kanama, crush sendromu ve kompartman sendromu olan bireyleri igermektedir.

Bulgular: Kan alanin transaminaz, aspartat transaminaz,laktat dehidrogenaz kreatin kinaz, miyoglobin ve C-reaktif
protein diizeyi; beyaz kan hiicresi sayisi, mutlak nétrofil sayisi, mutlak monosit sayisi, nétrofil/lenfosit orani ,
trombosit/lenfosit orani, monosit/lenfosit orani ve sistemik inflamatuar indeks (SII) en diisiik 1. grup hastalarda en
ylksek 3. grup hastalarda bulunmustur (p<0.001). Kan kalsiyum diizeyi ve mutlak lenfosit sayisi ise en diisiik 3. grup
hastalarda, en yliksek 1. grup hastalarda bulunmustur (p<0.001). 3. grup hastalarda kreatinin diizeyi diger gruplara gore
daha yiiksek, kan sodyum diizeyi degeri daha diistiktii (p<0.001). Hemoglobin diizeyi 1. grup hastalarda, 2. grup hastalara
gore daha ytiksekti (p<0.001); ancak hemoglobin diizeyi agisindan diger gruplar arasinda anlaml fark yoktu (p>0.05).

Sonug: Ezilme sendromu ve major organ yaralanmasi olan yiiksek riskli hastalarin belirlenmesi, bu spesifik laboratuvar
parametrelerinin kullanilmasiyla saglanabilir. Bu yaklasim, en ¢ok ihtiyag duyan hastalar igin tedavinin
onceliklendirilmesine olanak taniyarak kaynaklarin optimum sekilde tahsis edilmesini saglayabilir.

Anahtar kelimeler: Deprem, Ezilme, Yaralanma, Kirik.

INTRODUCTION intervention, are crush syndrome, sepsis, and
hemorrhage*. Crush syndrome, also known as
traumatic rhabdomyolysis, manifests as a
consequence of rhabdomyolysis resulting from
muscle trauma. It is more common in patients
sustaining multiple traumas>. In the course of
crush syndrome, electrolytes, myoglobin, and
sarcoplasmic proteins such as creatine kinase
and AST (aspartate transaminase) are released

The earthquake that occurred on February 6,
2023, in the Kahramanmaras region of southern
Turkey, with a magnitude of 7.8, has been
described as the catastrophe of the century in
Turkey, a designation that is well-founded. A
second earthquake, with a magnitude of 7.6,
occurred in the same region nine hours later.

The earthquake affected 11 provinces, resulting ¢ o i s
in 50.783 fatalities and over 100.000 injuries. into the systemic circulation due to crushing in
the muscles®. Myoglobin, one of the released

proteins, may accumulate in the kidney and
subsequently cause acute tubular necrosis and,
ultimately, acute renal failure’. Compartment
syndrome may also develop after crushing.
Compartment syndrome is a condition that
results in the necrosis of muscle and nerve
tissues due to increased pressure within a
closed compartment. Additionally, necrosis of
the skin may occur as a consequence of
excessive stretching. This syndrome may

In the aftermath of the seismic event, survivors
were transported to the nearest medical facility.
Individuals who were rescued from the rubble
may have sustained minor injuries, such as soft
tissue damage, as well as more severe injuries,
including fractures and limb ruptures,
hemopneumothorax, and intracranial
hemorrhages. The most prevalent injuries
resulting from traumatic events are those
affecting the extremities?3. Complications that
result in death, especially in cases of delayed
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necessitate  extremity  fasciotomy  and
amputation if appropriate precautions are not
takens3.

This study aimed to examine the variability in
laboratory parameters in patients exposed to
trauma under debris and who had been
classified according to the severity of their
injuries. The goal of the present study was to
elucidate the extant literature on the subject. By
examining these parameters, high-risk patients
can be identified earlier and given priority in
terms of treatment. This will result in a better
disaster response strategy and management
plan.

METHODS

This study was conducted retrospectively with
1250 adult patients admitted to the emergency
outpatient clinic of a tertiary care hospital
between February 6, 2023 and February 23,
2023. The patients were categorized into three
groups according to the severity of their trauma
and injury. The first group consisted exclusively
of patients with soft tissue injuries, without any
fractures or internal organ injuries. The second
group included patients with fractures
anywhere on the body, but without major
visceral injuries and crush syndrome. The third
group included patients with lung contusion,
pneumothorax, crush syndrome, intra-
abdominal injury, compartment syndrome, or
intracranial hemorrhage. The study included
patients 18 years of age and older. The study
excluded pregnant women, breastfeeding
women, and those with chronic diseases.

In this study, retrospective data on blood
glucose levels, serum urea, creatine, sodium,
potassium, calcium, AST (aspartate
transaminase), ALT (Alanine transaminase),
GGT (gamma glutamyl transaminase), ALP
(alkaline phosphatase), creatinine kinase (CK),
myoglobin, LDH (lactate dehydrogenase), C-
reactive protein (CRP), D-dimer, and hemogram
were obtained from the hospital information
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system and meticulously recorded for further
analysis.

NLR  (neutrophil/lymphocyte  ratio) s
determined by division of the absolute
peripheral neutrophil (N) count by the absolute
peripheral lymphocyte (L) count: NLR=N/L°.
PLR (platelet/lymphocyte ratio) is determined
by division of the absolute peripheral platelet
(P) count by the absolute peripheral
lymphocyte (L) count: PLR=P/L10. Similarly,
MLR  (monocyte/lymphocyte  ratio) is
determined by a division of the absolute
peripheral monocyte count by the absolute
peripheral lymphocyte (L) count: MLR=M/L11.
SII  (systemic inflammatory index) is
determined using an equation that incorporates
peripheral neutrophil, lymphocyte, and platelet
counts. The equation is as follows: SII= (PxN)
/L2,

The research was formally endorsed by the
Ethics Committee of the Mersin University.
(approval no: 2023/282). Throughout the
course of the study, the investigators
maintained the tenets of patient confidentiality
and adhered to the ethical standards for clinical
research as set forth in the Declaration of
Helsinki.

Statistical Analyses

A specialized statistical program was used to
analyze the data gathered in the study. (SPSS for
Windows version 22, IBM Corporation, Armonk,
NY, USA). Whether the parameters were
normally distributed was determined using
visual (histogram and probability plots) and
analytical methods (Kolmogorov-Smirnov and
Shapiro-Wilk's test). The demographic data and
evaluated parameters are presented using the
median and interquartile range. Categorical
parameters are presented as numbers (n) and
percentages (%). The Kruskal Wallis test was
used to compare the parameters, including
numeric variables, between groups (first,
second and third groups). When there was a
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difference between these groups, the Mann-
Whitney U test was used for pairwise
comparisons to determine the source of the
observed difference. The Chi-square test or
Fisher's exact test, where appropriate, were
used to compare the proportions between the
groups. For statistical significance, a total type-
1 error level of 5% was used.

The effect of the fracture region (cervical,
thoracic, lumbar, head, and upper and lower

extremity) on platelet/lymphocyte ratio,
systemic inflammatory index scores,
neutrophil/lymphocyte ratio, and

monocyte/lymphocyte ratio were analyzed
using multiple regression analysis.

RESULTS

The research comprised 1250 individuals, with
699 women (55.9%) and 551 men (44.1%), who
were allocated to one of three groups. The first
group comprises patients who have sustained
soft tissue injury but no fracture or major injury.
The second group includes individuals who
have sustained a fracture in any part of the body
but no major internal organ injury or crush
syndrome. The third group comprises patients
who have suffered lung contusion,
pneumothora, intracranial hemorrhage, intra-
abdominal hemorrhage, crush syndrome, and
compartment syndrome, in addition to or
without a fracture in any part of the body. The
first group comprised 405 participants who had
been traumatized (212 women and 193 men),
the second group comprised 429 participants
who had been traumatized (255 women and

174 men), and the third group comprised 416
participants who had been traumatized (232
women and 184 men). Patient with third group
had lower age compared to patients first group
and patients with second group (p <0.001). The
Fasting glucose level, blood urea nitrogen level,
blood alanine transaminase level, blood
aspartate transaminase level, blood lactate
dehydrogenase level, white blood cell count
(WBC), blood creatine kinase level, blood
myoglobin level, D-dimer, absolute neutrophil
count, C-reactive protein level, absolute
monocyte count, PLR, MLR, SII, and NLR were
found to be considerably lower in the first group
than in the second and third groups (p<0.001).
Furthermore, these parameters were greater in
the third group than in the second group
(p<0.001). The first group exhibited elevated
blood calcium levels and absolute lymphocyte
counts in comparison to the second (p=0.004)
and third groups (p<0.001). Similarly, patients
in the second group exhibited elevated blood
calcium levels and absolute lymphocyte counts
in comparison to patients in the third group (p
<0.001). The creatinine level was increased and
the blood sodium level was decreased in the
third group than in the other groups. (p<0.001).
The mean hemoglobin level was increased in
the first group than in the second group
(p<0.001), which did not exhibit a substantial
difference between the other groups. (p>0.05).
The third group had a higher the blood gamma
glutamyl transaminase level (p<0.001);
nevertheless, no notable discrepancy was
observed between the remaining groups.
(p>0.05) (Table 1).
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Table I: Clinical and demographic information of the groups.

Parameters First Group (n=405) Second Group (n=429) Third Group (n=416) p

Age (year) 47 (32-63) 47 (34-62) 41 (28-54) 1 <0.001*
Crush syndrome (yes/no) 0/405 0/429 183/233 <0.001*
Dialysis requirement (yes /no) 0/405 0/429 112/304 <0.001*
Death(yes /no) 0/405 0/429 47/369 <0.001*
Fasting blood sugar level (mg/dL) 105 (95-128) 2 112 (97-134) 3 120 (98-151) <0.001*
Blood urea nitrogen level (mg/dL) 30 (21-39) 2 32 (24-45) 3 56 (32-95) <0.001*
Creatinine level (mg/dL) 0.7 (0.6-0.8) 0.7 (0.6-0.8) 1(0.6-2.5)1* <0.001*
Blood sodium level (mmol/L) 139 (138-141) 139 (138-141) 138 (135-141)* <0.001*
Blood potassium level (mmol/L) 4.3 (4.0-4.6) 2 4.2 (3.9-4.5) 3 4.7 (4.1-5.6) <0.001*
Blood calcium level (mg/dL) 9.0 (8.6-9.3) 2 8.8(8.4-9.1) 3 8.1(7.5-8.7) <0.001*
Blood alanine transaminase level (u/L) 23 (16-34) 2 32 (20-67) 3 151 (68-320) <0.001*
Blood aspartate transaminase level (u/L) 31 (23-44) 2 45 (27-119) 3 288 (98-709) <0.001*
Blood gamma glutamyl transaminase level (u/L) 15 (11-20) 15 (11-20) 18 (11-33) <0.001*
Blood lactate dehydrogenase level 65 (41-156) 2 340 (231-564) 3 750 (652-750) <0.001*
Blood creatine kinase level (u/L) 71 (42-142) 2 748 (251-1000) 3 1000 (1000-1000) <0.001*
Blood myoglobin level (ng/ mL) 45 (32-62) 2 242 (65-1000) 3 1000 (1000-1000) <0.001*
D-dimer (mg/L) 0.2 (0.2-0.3) 2 2.6 (1.6-4.2)3 12.3(7.9-15.1) <0.001*
White blood cell count (x1073/uL) 8.4 (6.7-10.0) 2 9.3(7.4-12.1)3 14.7 (10.0-19.7) <0.001*
Haemoglobin level (g/dL) 13.0 (11.9-14.0) # 12.4 (11.0-13.7) 12.7 (10.3-14.9) <0.001*
Platelet count (x1073/uL) 245 (213-294) 3 244 (200-294) 235 (183-291) <0.001*
Absolute neutrophil count (x10"3/uL) 5.5(4.1-7.3) 2 6.7 (5.0-9.7) 3 11.8 (7.7-17.0) <0.001*
Absolute lymphocyte count (x1073/uL) 1.78 (1.30-2.27) 2 1.59 (1.18-1.93) 3 1.20 (0.90-1.63) <0.001*
Absolute monocyte count (x1073/uL) 0.50 (0.40-0.61) 2 0.58 (0.44-0.78) 3 0.84 (0.58-1.20) <0.001*
C-reactive protein level (mg/dL) 0.4 (0.3-0.9) 2 45(1.7-9.1) 3 13.9 (9.6-18.0) <0.001*
Neutrophil/lymphocyte ratio (%) 3.1(2.1-45)2 4.4 (2.9-7.0) 3 10.0 (5.6-16.6) <0.001*
Platelet/lymphocyte ratio (%) 144 (111-189) 2 155 (122-206) 3 191 (131-274) <0.001*
Monocyte/lymphocyte ratio (%) 0.27 (0.20-0.39) 2 0.38 (0.26-0.56) 3 0.69 (0.47-1.12) <0.001*
Systemic inflammatory index 778 (508-1175) 2 1026 (696-1656) 3 2029 (1200-4126) <0.001*

* p<0.05, Kruskal-Wallis test. Data was presented as median (interquartile range).
1p<0.001, Mann-Whitney U test (Statistically different from second group and first groups).
2p<0.001, Mann-Whitney U test (Statistically different from second group and third groups).

3p<0.001, Mann-Whitney U test (Statistically different from third group).

“p<0.001, Mann-Whitney U test (Statistically different from second group).

A comparison of the categorical parameters of the
groups revealed that the proportion of patients
with head fracture, upper and lower extremity
fracture, cervical fracture, lumbar fracture, pelvic
fracture, lower extremity travma, thoracic spine
fracture were increased in the second and third
groups than in the first group (p<0.001).
Nevertheless, a conspicuous discrepancy between
the second and third groups was not observed.
(p>0.05). The rates of chest trauma, abdominal

trauma and intraabdominal bleeding, intracranial
hemorrhage, and pneumothorax-hemothorax
were increased in the second group relative to the
first group. (p<0.001). Moreover, the rates of
chest trauma, intracranial hemorrhage, and
pneumothorax-hemothorax were higher in the
second group compared to the first group
(p>0.05). Furthermore, the rate of lower
extremity trauma was elevated in the second and
third groups versus the first group. (p<0.001)
(Table 2).
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Table II: The proportions of categorical parameters assessed of the groups.

Parameters First Group (n=405) (Snezcz?znsgj) Group Third Group (n=416) p

Sex Female, n (%) [212 (52.3) 255 (59.4) 232 (55.8) 0.119
Male, n (%) 193 (47.7) 174 (40.6) 184 (44.2) '

Head fracture No, n (%) 405 (100) * 407 (94.9) 396 (95.2) <0.001*
Yes, n (%) 0 22 (5.1) 20 (4.8)

) No, n (%) 405 (100) * 330 (76.9) 301 (72.4)

Upper extremity fracture <0.001*
Yes, n (%) 0 99 (23.1) 115 (27.6)

Humerus fracture 0 37 44

Ulna-radius fracture 0 10 18

Fingers fracture 0 33 25

Multiple fractures in the region 0 19 28

) No, n (%) 405 (100) * 254 (59.2) 253 (60.8)

Lower extremity fracture <0.001*
Yes, n (%) 0 175 (40.8) 163 (39.2)

Femur fracture 0 54 70

Tibia-Fibula fracture 0 42 38

Foot fracture 0 60 14

Multiple fractures in the region 0 19 31
No, n (% 405 (100) * 336 (78.3 351 (84.4

Lumbar fracture 0. n (%) (100) ( ) ( ) <0.001*
Yes, n (%) 0 93 (21.7) 65 (15.6)

L1-2 0 52 20

L3-5 0 14 14

Sacrum-coxix 0 22 5

Multiple fractures in the region 0 5 26
No, n (% 405 (100) * 417 (97.2 400 (96.2

Cervikal fracture 0. n (%) (100) ( ) ( ) <0.001*
Yes, n (%) 0 12 (2.8) 16 (3.8)

C1-2 0

C3-7 0

Multiple fractures in the region 0
No, n (% 405 (100) * 367 (85.5 301 (72.4

Thoracic spine fracture 0. n (%) (100) ( ) ( ) <0.001*
Yes, n (%) 0 62 (14.5) 115 (27.6)

T1-4rib 0 8 14

T5-8 rib 0 38 46

T9-12rib 0 12 34

Multiple fractures in the region 0 4 21

Pelvic fracture No, n (%) 405 (100) t 345 (80.4) 343 (82.5) <0.001*
Yes, n (%) 0 84 (19.6) 73 (17.5) '

Head trauma No, n (%) 343 (84.7) 3 363 (84.6) 326 (78.4) 0.022*
Yes, n (%) 62 (15.3) 66 (15.4) 90 (21.6) '

Abdominal trauma No, n (%) 375 (92.6) 381 (88.8) 330 (79.3) 2 <0.001*
Yes, n (%) 30 (7.4) 48 (11.2) 86 (20.7) '

Chest trauma No, n (%) 325(80.2) 298 (69.5) 3 187 (45) <0.001*
Yes, n (%) 80 (19.8) 131 (30.5) 229 (55) '

Upper extremity trauma No, n (%) 214 (52.8) 4 266 (62) 3 210 (50.5) 0.002*
Yes, n (%) 191 (47.2) 163 (38) 206 (49.5) '

Lower extremity trauma No, n (%) 223 (55.1)* 183 (42.7) 162 (38.9) <0.001*
Yes, n (%) 182 (44.9) 246 (57.3) 254 (61.1) '

Intracranial hemorrhage No, n (%) 405 (100) t 429 (100) 3 374 (89.9) <0.001*
Yes, n (%) 0 11 (2.6) 42 (10.1) '
No, n (% 405 (100) * 429 (100) 3 247 (59.4

Pneumothorax-hemothorax 0. n (%) (100) (100) ( ) <0.001*
Yes, n (%) 0 12 (2.8) 169 (40.6)
No, n (% 405 (100) * 429 (100) 3 398 (95.7

Intraabdominal bledding ) (100) (100) ( ) <0.001*
Yes, n (%) 0 1(0,2) 18 (4,3) 2
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* p<0.05, Chi-squared test or Fisher's exact test.
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1p<0.05, Chi-squared test or Fisher's exact test (Statistically different from second and third group).
2 p<0.05, Chi-squared test or Fisher's exact test (Statistically different from first and second group).
3p<0.05, Chi-squared test or Fisher's exact test (Statistically different from third group).

“p<0.05, Chi-squared test or Fisher's exact test (Statistically different from second group).

It was found that the fracture site explained 8%
of the change in monocyte/lymphocyte ratio,
3.7% of the change in the systemic
inflammatory index, 2% of the change in
platelet/lymphocyte ratio, and 5.8% of the
change in neutrophil/lymphocyte ratio. The
presence of upper and lower extremity
(p<0.001), cervical (p=0.011), and thoracic
spine (p=0.049) fractures was found to be the

determining parameters for
Table Ill: Multiple regression analysis results.

monocyte/lymphocyte ratio. For the systemic
inflammatory index and platelet/lymphocyte
ratio, the presence of upper and lower
extremity fractures was found to be the
determining  parameters (p<0.05). For
neutrophil/lymphocyte ratio, the presence of
fractures in the upper and lower extremities
and thoracic spine regions was found to be the
determining parameters (p<0.05) (Table 3).

Monocyte/lymphocyte ratio Systemic inflammatory index Platelet/lymphocyte ratio Neutrophil/lymphocyte ratio
Unstan
Unstanda |Standa Unstanda |Standa Unstand |[Standa dardi Standa
ardize
Model rdized rdized rdized rdized ardized |rdized q rdized
ode
Coefficie |Coeffic |P R? Coefficie |Coeffic [P R? Coefficie |Coeffic |P R? Coeffici Coeffic |P R?2
oeffici
nts ients nts ients nts ients ients
ents
B Beta B Beta B Beta B Beta
Head
0.086 0.032 ]0.242 51.695 0.004 |0.891 27.612 0.042 |0.133 -0.086 [-0.002 |0.946
fracture
Upper
extremity [0.253 0.195 |<0.001 852.280 ]0.132 [<0.001 21.351 0.068 |0.016 3.653 0.166 |<0.001
fracture
Lower
extremity [0.192 0.175 |<0.001 687.959 ]0.125 [<0.001 16.549 0.062 |0.036 2515 0.135 |<0.001
fracture
Lumbar 0.08 0.037 0.02 0.058
0.031 0.021 ]0.460 291.286 [0.040 |0.170 14.862 0.042 |0.152 1.396 0.056 ]0.051
fracture
Cervical
0.231 0.070 |0.011 277.908 [0.017 |0.548 23.584 [0.029 [0.298 1.638 |0.029 ]0.293
fracture
Pelvic
0.060 0.041 [0.155 208.848 0.028 |0.336 19.800 |0.055 |0.062 1.393 |0.056 ]0.057
fracture
Thoracic
spine 0.077 0.055 [0.049 288.577 [0.041 |0.149 15.445 |0.046 |0.115
1.492 |0.063 ]0.027
fracture
DISCUSSION developed crush syndrome was lower.

An earthquake is a significant natural disaster
with the potential to cause considerable
mortality, economic disruption, and
psychological effects on individuals of all ages.
In a study of the Marmara earthquake, it was
found that the average age of people who

Similarly, in our study, the average age of the
third group who developed crush syndrome
was significantly lower than the other groups?3.
This result may be due to the increased
susceptibility of older adults to trauma and
death, which likely resulted in immediate
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fatalities. Conversely, the tendency for
developing crush syndrome is more prevalent
in younger and middle-aged individuals, likely
due to the higher muscle mass density in this
demographic.

Anemia in patients trapped under rubble is a
significant health concern. It was observed that
anemia was prevalent among outpatients in the
aftermath of the Mexico earthquakel4. The low
hemoglobin values observed in both the second
and third groups in our study may be indicative
of hemodilution resulting from blood loss or
excessive fluid administration to patients with
oliguria.

In a clinical study by Yasar et al. examining the
complete blood counts of patients with crush
injuries after the Kahramanmaras earthquake
in 2024, the findings indicated a significant
correlation between PLR and MLR and the
duration of hospitalization. Furthermore, MLR
and SIRI were found to be significantly
associated with the need for dialysis!>. In a
clinical study by Lee et al. in severe trauma
patients, low NLR and PLR values were found to
be associated with mortalitylé. In the present
study, it was observed that parameters such as
PLR, SII, NLR and MLR exhibited significantly
higher values in the second group in
comparison to the first group, and in the third
group in comparison to the other groups. As the
third group consisted of individuals with major
organ injury, crush syndrome, and the need for
dialysis, the NLR, PLR, MLR, and SIRI calculated
at the time of presentation to the emergency
department may be predictive of the duration of
hospitalization and the necessity for dialysis.

In a study by Sever et al. (2002) examining the
laboratory characteristics after the Marmara
earthquake, the leukocyte ratio was found to be
high, similar to our study!”. High leukocyte, CRP,
and absolute neutrophil counts may be the
result of rhabdomyolysis, a process whereby
muscle cells are broken down and released into
the bloodstream1819, This phenomenon can

occur as a result of the body's response to the
acute event or accompanying infectious
complications.

In the present study, the first group exhibited
elevated absolute lymphocyte counts in
comparison to the second and third groups. the
second group exhibited elevated absolute
lymphocyte counts in comparison to the third
group. A comprehensive literature review did
not yield any data on lymphocyte levels and
earthquakes. In our study, lymphocyte levels
were observed to be diminished in patients with
crush syndrome and major organ injury after
earthquakes, which represents a novel
contribution to the existing literature on this
subject.

The fasting blood glucose level was higher in the
third group in comparison to the second group.
It should be noted that our study was
retrospective, and due to the disaster situation,
we were unable to access all the chronic disease
data of the patients admitted to the emergency
room. It is therefore unclear how many of these
patients had diabetes mellitus.

Hypocalcemia  represents a  significant
electrolyte abnormality in patients entrapped
under rubble. The primary cause of
hypocalcemia in the initial stages is the
precipitation of phosphorus and calcium ions
released due to muscle injury in patients
trapped under rubble. These ions form crystals
in soft tissues, which can lead to a reduction in
calcium levels in the body?20. Hypocalcemia was
identified also in a study conducted in 1999.
This was demonstrated by Canbakan et al. in
patients with crush syndrome following the
Marmara earthquake?l, In the present study,
calcium levels were found to be significantly
lower in the second group compared to the first
group and in the third group compared to the
second group.

The findings of rhabdomyolysis observed in
patients with crush syndrome as a result of
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skeletal muscle injury and muscle cells mixing
with plasma include hyperkalemia,
hyperphosphatemia, hypocalcemia, and
hyperuricemia. Among these, hyperkalemia is the
most common and most important because it can
lead to fatal arrhythmias and heart failure. In the
study conducted by Sever et al. following the
Marmara earthquake, it was observed that
patients with traumatized and fasciotomized
extremities exhibited elevated levels of creatine
kinase (CK) and potassium?2. The concentration of
CK was observed to be elevated in patients
undergoing dialysis following the Marmara and
Kobe earthquakes in comparison to those who
were not undergoing dialysis?223. As the number
of traumatized muscles increases, the levels of
potassium, CK, and myoglobin also increase?4. As
the third group comprised patients who had
experienced multiple traumas, major organ
injury, and AKI, these parameters were found to
be elevated in line with the findings of previous
studies.

In the study conducted by Omrani et al. following
the Kermanshah earthquake in Iran in 2021,
serum CK, LDH, AST, and uric acid levels were
identified as the most significant predictors of AKI
development in patients with traumatic
rhabdomyolysis?>. In our study, similar elevations
were observed in the third group due to traumatic
rhabdomyolysis. In the present study, as in
previous investigations, significant increases in
these parameters were observed in the second
group compared with the first group and in the
third group compared with the other groups, due
to traumatic rhabdomyolysis.

In the present study, elevated levels of gamma-
glutamyl transaminase were observed in all three
groups. A comprehensive literature search did not
yield any data on the relationship between GGT
levels and earthquakes. It can be postulated that a
high GGT level may be indicative of crush
syndrome.

The present study demonstrates an association
between high levels of inflammatory markers,
including SII, MLR, NLR and PLR, and upper and
lower extremity fractures. Given the absence of
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prior research on this topic, further investigation
isrequired to clarify the link between fracture and
these inflammatory markers.

CONCLUSION

if the SII, MLR, NLR and PLR, which are associated
with the inflammatory process, are elevated in
earthquake victims who are admitted to the
emergency room, these patients should be
subjected to a more expeditious and
comprehensive examination with regard to
extremity traumas. The presence of lymphopenia
and neutrophilia in complete blood count
parameters, in conjunction with elevated C-
reactive protein and d-dimer, on arrival to the
emergency department, may serve as a guide for
the emergency department to evaluate patients
more rapidly and plan treatments in terms of
earthquake-related organ injury and serious
complications such as crush syndrome and
compartment syndrome. This may also result in a
reduction in health expenditures.
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Abstract

Aim: The elderly population is increasing worldwide. Traffic accidents are an important cause of morbidity and mortality in
the elderly. Depending on the increasing age and population, the cost required for the admission and treatment of patients
aged 65 and over to the emergency department also increases. The aim of our study is to make clinical evaluation and cost
analysis of patients aged 65 and over who applied due to traffic accidents.

Methods: A total of 110 patients aged 65 years and older who presented to the Emergency Department of Hatay Mustafa
Kemal University Hospital due to traffic accidents between January 1, 2016, and December 31, 2018, were included in this
study. The clinical evaluations of the patients were made retrospectively by scanning their files. Findings were analyzed using
appropriate statistical methods.

Results: 70% (n=77) of the patients were male and 30% (n=33) were female. The most cases were in november
(16.4%)(n=18) and summer (31.8%) (n=35). Injury was most common (42.7%) in the thoracic region. Multiple trauma was
present in 24.5% of the cases. The rate of death in the emergency department was 6.4%, the rate of hospitalization in the
intensive care unit was 19.1%, and the rate of hospitalization was 30.9%. The overall mortality rate was 12.7%. A statistically
significant difference was found between head-neck, thorax, abdomen and extremity injuries and the clinical outcomes of the
cases (death, discharge, hospitalization) (p=0.022, p=0.003, p=0.011, p=0.013, respectively). It was determined that mortality
was increased in patients with thorax, abdominal injuries and multiple traumas (p=0.02, p=0.001, p=0.001, respectively). The
average length of stay in the hospital was (9.8+9.68) days, and the average cost (3555+5663) was Turkish Lira. It was
determined that the cost of treatment increased in cases with extremity injury, multiple trauma, and death (p=0.006, p=0.012,
p=0.004, respectively). It was observed that the cost of treatment increased as the length of hospital stay increased (r=0.602;
p=0.001).

Conclusion: The first approach in the emergency department is often life-saving in traffic accident patients in the elderly
patient group. Prevention of traffic accidents in the elderly, adequate and timely intervention are important in terms of
reducing hospital treatment costs, morbidity and mortality.
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Trafik kazasi nedeniyle acil servise basvuran 65 yas ve iizeri hastalarin klinik 6zellikleri ve
maliyetlerinin degerlendirilmesi

0Oz

Amag: Diinya genelinde yash niifus giderek artmaktadir. Trafik kazalari, yash bireylerde morbidite ve mortalitenin 6nemli
nedenlerinden biridir. Yas ve niifus artisina baglh olarak, 65 yas ve {izeri hastalarin acil servise bagvuru ve tedavi maliyetleri de
artmaktadir. Bu calismanin amaci, trafik kazasi nedeniyle basvuran 65 yas ve tlizeri hastalarin klinik degerlendirmesini yapmak ve

tedavi maliyet analizini gerceklestirmektir.

Yéntemler: Calismaya 1 Ocak 2016 - 31 Aralik 2018 arasinda Hatay Mustafa Kemal Universitesi Hastanesi Acil Servisi'ne trafik kazasi

nedeniyle basvuran 65 yas ve lizeri 110 hasta dahil edilmistir. Hastalarin klinik degerlendirmeleri, dosya taramalari yapilarak
retrospektif olarak gerceklestirilmistir. Elde edilen bulgular uygun istatistiksel yontemler kullanilarak analiz edilmistir.

Bulgular: Hastalarin 77’si (%70) erkek, 33’li (%30) kadindi. En ¢ok vaka aylardan Kasim ayinda (%16,4; n=18), mevsimlerden yaz
mevsiminde (%31,8; n=35) goriildii. Yaralanmalar en sik toraks bolgesinde (%42,7) goriildii. Vakalarin %24,5’inde ¢oklu travma

mevcuttu. Acil serviste 6liim orani %6,4, yogun bakim iinitesine yatis oran1 %19,1, genel yatis orani ise %30,9 olarak bulundu. Genel
mortalite orani %12,7 idi. Bas-boyun, toraks, batin ve ekstremite yaralanmalari ile klinik sonlanim (6liim, taburculuk, yatis) arasinda
istatistiksel olarak anlaml fark saptandi (sirasiyla p=0,022; p=0,003; p=0,011; p=0,013). Toraks ve batin yaralanmalar ile ¢coklu

travma varliginda mortalitenin arttigi saptand (sirasiyla p=0,02;

p=0,001; p=0,001). Ortalama hastanede kalis siiresi 9,8+9,68 giin,

ortalama tedavi maliyeti ise 35555663 Tiirk Lirasi olarak hesaplandi. Ekstremite yaralanmasi, ¢oklu travma ve exitus durumunda
tedavi maliyetlerinin artmaktaydi (sirasiyla p=0,006; p=0,012; p=0,004). Hastanede kalis siiresi arttik¢ca tedavi maliyetinin arttigi

saptandi (r=0,602; p=0,001).

Sonug: Yash hasta grubunda trafik kazasi sonrasi acil serviste yapilan ilk yaklasim ¢ogu zaman hayat kurtaricidir. Yash bireylerde
trafik kazalarinin 6nlenmesi, yeterli ve zamaninda miidahale edilmesi; hastane tedavi maliyetlerini, morbiditeyi ve mortaliteyi

azaltma agisindan 6nem arz etmektedir.

Anahtar kelimeler: Trafik Kazasi, Acil Servis, Yasl, Maliyet.

INTRODUCTION

In patients aged 65 and above who present to the
emergency department due to a traffic accident,
even minor trauma can result in serious damage.
Traffic accidents are one of the most common
causes of trauma. Injuries related to traffic
accidents are the second most frequently
observed traumatic injuries in the elderly
population and a leading cause of mortality in
geriatric patients™.

Trauma in patients aged 65 and above represents
a significant cause of morbidity and mortality.
Despite having trauma characteristics similar to
younger patients, geriatric individuals face a
higher risk of morbidity and mortality2-4.
Consequently, hospitalization is often required for
ongoing treatment, and the length of hospital stay
for these patients can be extended based on age.
This situation contributes to increased treatment
costs in geriatric patients®. Factors such as age,
gender, Glasgow Coma Scale value, and the

location of injuries can influence the emergency
department process, the course of treatment in
the hospital, and treatment costs®. There is a
limited number of studies on the elderly
population presenting to emergency departments
due to traffic accidents, and the literature on
treatment costs in this population is scarce. The
aim of this study is to evaluate the clinical
characteristics and costs of individuals aged 65
and above who are brought to the emergency
department due to a traffic accident.

METHODS

The study was designed as a single-center,
retrospective study at the Department of
Emergency Medicine, Hatay Mustafa Kemal
University Hospital. The study was conducted in
accordance with the Helsinki Declaration and
received approval from the Non-Interventional
Clinical Research Ethics Committee of Hatay
Mustafa Kemal University (Decision No: 23,
01/04/2021).
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The medical records and hospital information
system data of 110 patients aged 65 and older
who presented to the emergency department due
to traffic accidents between January 1, 2016, and
December 31, 2018, were reviewed.

The inclusion criterion of the study was defined
as all traffic accident cases involving patients aged
65 and over who presented to the emergency
department between January 1, 2016, and
December 31, 2018. The exclusion criteria were
defined as follows:

1. Trauma cases other than traffic accidents,

2. Patients whose medical records were
inaccessible or incomplete in the hospital
information system,

3. Patients aged 65 and over who presented after
a traffic accident but only for follow-up
examination,

4. Patients aged 65 and over who were referred to
another healthcare facility after presenting with a
traffic accident,

5. Patients aged 65 and over who presented due
to a traffic accident but left the emergency
department by refusing treatment.

Data including age, gender, the month and season
of presentation, Glasgow Coma Scale (GCS) score
at the time of presentation, physical examination
findings, and radiological investigations were
examined. Additionally, trauma body regions,
presence of multiple traumas, admission details
(ward, intensive care unit), clinical outcomes
(discharge, hospitalization, death), and the total
treatment costs in Turkish Lira were recorded.
Multiple trauma is defined as the simultaneous
occurrence of two or more distinct injuries that
pose a threat to the patient's life’. Patients were
categorized into three groups based on age: 65-
74, 75-84, and 85 years and older. Glasgow Coma
Scale (GCS) was evaluated in two categories: GCS
above 8 and GCS 8 or below. The normality of the
data distribution was assessed using the Shapiro-
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Wilk test. Mann-Whitney U test was used to
compare non-normally distributed variables
between two independent groups. For the
comparison of non-normally distributed variables
among more than two independent groups, the
Kruskal-Wallis test and Dunn's multiple
comparison test were employed. The relationship
between categorical variables was analyzed using
the Chi-square test. The correlation between
numerical variables was tested using the
Spearman correlation coefficient. Descriptive
statistics were presented as median, minimum-
maximum for numerical variables, and as counts
and percentages for categorical variables.
Statistical analyses were performed using the
SPSS Windows version 24.0 software package,
and a p-value of <0.05 was considered statistically
significant.

RESULTS

The clinicopathological and demographic data of
the patients are presented in Table 1.

Table I: Patients characteristics, injury regions and
clinical outcomes

n %
Male 77 70

Gender
Female 33 30
65-74 77 70
Age 75-84 22 20
285 11 10
>8 101 91.8

GCS
<8 9 8.2
Head and neck 38 34.5
Thorax 47 42.7
Abdomen 14 12.7
Thoracic/ Lumbar
Vertebrae 10 91
Pelvic 12 10.9
Extremity 46 41.8
Multipl Trauma 27 24.5
Discharge from ED 48 43.6
. Death in ED 7 6.4
Clinical Outcome ——

Non-ICU Hospitalization | 34 30.9
ICU Hospitalization 21 19.1
Recovery 14 66.7
Qutcomein ICU Death 7 33.3
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GCS: Glasgow Coma Scale, ED:emergency department,

ICU:Intensive care unite

It was found that the Glasgow Coma Scale (GCS)
score, head-neck, thoracic, abdominal, and
extremity injuries, as well as the presence of
multiple traumas, significantly affected clinical
outcomes (respectively; p<0.001, p=0.022,

p=0.003, p=0.011, p=0.013, p<0.001,

respectively) (Table 2). An increase in mortality

was observed in patients with thoracic and
abdominal injuries, as well as those with
multiple traumas (p=0.02, p<0.001, p<0.001,
respectively) (Table 3).

Table II: Differences between case results and clinical endpoints

Discharging and Hospitalization
, Discharged from Death in | Hospitalization to non- | Hospitalization to
N % n % n % n % p”
Female| 18 375 | 3| 429 9 26.5 3 143
Gender Male | 30 625 |4l 571 25 73.5 18 gs.7 | 0212
<8 0 0 6| 857 0 0 3 143
GCS value >8 48 100 1| 143 34 100 18 g57 |000L
6574 | 33 688 |4 57.1 26 76.5 14 66.7
Age 7584 | 10 2.8 3| 429 4 11.8 5 238  |0.625
>85 | 5 104 |o| o 4 11.8 2 95
Yes | 20 217 |5 714 6 17.6 7 33.3
Head-Neck No | 28 583 |2| 286 28 82.4 14 667 | 0922
Yes | 14 202 |6 857 13 38.2 14 66.7
Thorax No | 34 708 |1 143 21 61.8 7 333 | 0003
Yes | 5 104 |3]| 429 1 2.9 5 23.8
Abdomen No | 43 896 |4l 571 33 97.1 16 762 |00
Thoracic/ Lumbar Yes | 5 104 |1| 143 1 2.9 3 143 | e
vertebrae No 43 89.6 6| 857 33 97.1 18 85.7 )
) Yes | 2 2.2 1| 143 6 17.6 3 143
Pelvic No | 46 958 |6 857 28 82.4 18 g57 |24
) Yes | 16 333 | 2| 286 22 64.7 6 28.6
Extremity No | 32 667 |5| 714 | 12 353 15 714 | 0013
. Yes | 6 125 |5]| 714 6 17.6 10 476
Multipl Trauma No | 42 875 |2 286 28 82.4 11 5.4 |000L

*:Calculated by chi-square test. GCS: Glasgow coma scale, ED:Emergency department, ICU:Intensive care unit

248




Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 245-254

Table Ill: Differences in Mortality Rates by Trauma Region, Age, and Gender

Death Recovery
n % n % p”
Female 4 28,6 29 30,2
Gender Male 10 71.4 67 69.8 0.901
65-74 9 64.3 68 70.8
Age 75-84 5 35,7 17 177 0.16
>85 0 0 11 115
Yes 2 42.9 2 28.6
Head-Neck ’ ’ .
No 4 57.1 10 71.4 0.513
Yes 10 71.4 37 385
Thorax No 4 28.6 59 61.5 0.02
Yes 6 42.9 8 8.3
<0.
Abdomen No 8 57.1 88 91.7 0.001
Thoracic/ Lumbar Yes 1 7,1 9 9,4 0.786
Vertebrae No 13 92.9 87 90.6 '
. Yes 1 71 11 115
Pelvic No 13 92,9 85 88.5 0.628
_ Yes 5 35.7 a1 42,7
Extremit ‘ .
xtremity No 9 64.3 55 57.3 0.62
Multip! Trauma Yes 10 71.4 17 17.7 0,001
No 4 28.6 79 82.3

*: Calculated by chi-square test.

The average length of stay for hospitalized
patients was 9.8+9.68 days, and the average
treatment cost was 3555£5663 Turkish Lira. An
increase in the length of stay was found to
correlate with an increase in treatment costs
(r=0.602; p=0.001) (Table 4).

Table IV: Comparison of costs based on hospitalization
durations

Cost

r 0,602

Hospitalization days p 0,001
n 55

r*:Spearman rank correlation coefficient

In cases where death occurred, the presence of
extremity injuries and the development of
multiple traumas were associated with higher
costs (p=0.004, p=0.006, p=0.012, respectively)
(Table 5).

249



Akgtiner F.G.,, Karakus A., Polat M.

Table V: Comparison of costs according to clinical characteristics of cases

*

Cost
Median Minimum Maximum p**

Gender Female 349.52 21.5 23769.41 0.055
Male 899.45 26.3 27462.19

GCS value <8 900.11 225 23192.2 0.139
>8 435.81 21.05 27462.19
65-74 435.81 21.05 23769.41

Age 75-84 401.15 29.0 27462.19 0.658
285 1317.8 115.45 10111.29

Death(ED+ICU) Recovery 417.69 21.05 23769.41 0.004
Death 4953.54 225 27462.19
Spring 910.8 111.94 14234.8

Season Summer 431.81 21.05 23192.2 0.454
Autumn 399.12 26.3 27462.19
Winter 409.16 30.77 13440.12

Head-Neck Yes 349.91 67.32 27462.19 0.146
No 733.75 21.05 23769.41

Thorax Yes 615.71 21.05 23769.41 0.384
No 371.76 29.2 27462.19

Abdomen Yes 733.75 177.31 23769.41 0.399
No 437.43 21.05 27462.19

Thoracic/ Lumbar Yes 668.34 173.71 11541.26 0.647
Vertebrae No 455.64 21.05 27462.19

Pelvic Yes 3729.15 90.01 23769.41 0.064
No 420.49 21.05 27462.19

Extremity Yes 3243.19 29.2 27462.19 0.006
No 375.28 21.05 23769.41

Multipl Trauma Yes 1083.08 172.68 23769.41 0.012
No 390.19 21.05 27462.19

*: Turkish Liras, **: P value was obtained from Mann Whitney U or Kruskal Wallis test. ED:Emergency department, ICU:Intensive care unit

DISCUSSION

This study evaluated the clinical and cost
analysis of the elderly population presenting to
the emergency department due to traffic
accidents.

Studies have shown that among elderly patients
who present to the emergency department due
to traffic accidents, there is a higher proportion
of males®8-10, In our study, it was found that 70%
of cases were male, aligning with similar
findings in the literature regarding gender
distribution. The fact that men are involved in
more traffic accidents is an issue that should be
examined from various perspectives.

Studies indicate that hospitalization duration is
higher among geriatric age groups compared to
younger patients. Factors contributing to

prolonged hospital stays in elderly patients
include weaker immune response to trauma
compared to younger age, slower wound
healing, presence of secondary infections,
higher prevalence of comorbidities in advanced
age, and development of thrombosis1112, In a
study involving elderly patients, it was found
that 27.1% of cases required hospitalization for
treatment, with an average length of stay of
10.7 days8. In our study, 50% of patients
resulted in hospitalization with an average stay
of 9.8 days. While hospitalization rates were
higher compared to the literature, average
length of stay aligned with existing findings. We
think that factors prolonging hospitalization in
the elderly need further exploration through
additional studies.
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Studies report that the mortality rate among the
elderly population due to traffic accidents
ranges from 4.4% to 10.1%19-13, In our study,
the overall mortality rate was found to be
12.7%, which is higher than the rates reported
in previous studies. The variation in mortality
rates may be attributed to several factors,
including differences in patient populations, the
presence of comorbid conditions, the site of
trauma, and the medical resources available at
the admitting centers. Studies have presented
varying results regarding mortality rates among
the elderly. In the study by Etehad et al,, a
mortality rate of 10.1% was reported, with
higher mortality observed in the group aged 75
years and older compared to those aged 65-74
years10. In our study, patients were categorized
into three age groups, and no significant
differences were found in terms of mortality
rates among these groups. Additionally, the
same study reported an intensive care unit
admission rate of 1.6%19. In the retrospective
study conducted by Mesin et al., which included
204 patients aged 65 and older who presented
due to traffic accidents, the intensive care unit
(ICU) admission rate was found to be 6.9%, and
the overall mortality rate was 4.4%?>. In our
study, we found an ICU admission rate of 19.1%
and a mortality rate of 12.7%. These rates are
higher compared to those reported in the
literature.

In the literature, various findings have been
reported regarding the affected injury regions
in elderly patients10-13.14 [n our study, we
observed that thoracic injuries were most
common and increased mortality among elderly
patients with thoracic trauma both in the
emergency department and during
hospitalization.

In the study by Yee et al,, it was found that
thoracic trauma is more common among elderly
patients aged 65 and above compared to
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younger individuals, with a majority of cases
involving motor vehicle passenger?s. Rib
fractures in elderly patients increase the risk of
mortality and pneumonia. Additionally, ICU stay
duration is longer for elderly patients with rib
fractures compared to those with injuries in
other trauma regions!é. Seatbelt use increases
the incidence of thoracic injuries but reduces
overall mortality and morbidity!’. In our study,
we observed increased mortality among elderly
patients with thoracic trauma both in the
emergency department and during
hospitalization. We believe that initial
assessment in the emergency department plays
a crucial role in determining mortality in
elderly patients with thoracic injuries.

Studies have shown an increased mortality rate
among patients with head trauma?819, Studies
have demonstrated that severe thoracic and
pelvic injuries have a more fatal outcome in the
elderly compared to younger individuals20. In
elderly patients, pelvic fractures can lead to
retroperitoneal bleeding, which may progress
slowly and be challenging to diagnose during
initial evaluation, contributing to mortality?1.
The frequency of abdominopelvic injuries in
elderly patients following traffic accidents
ranges from 6.9% to 8.1%1315, In our study, the
incidence of abdominal injuries was found to be
12.7%. We also observed that abdominal
injuries increased overall mortality.

Etehad et al. found that the frequency of
multiple traumas in elderly patients was 83.4%
in drivers, 77.7% in motorcyclists, and overall
72.6%10. Nagata et al. reported that the most
common injuries in individuals aged 65 and
above occur in car and bicycle accidents, with
the highest risk of mortality observed in
pedestrians?Z, Another study indicated that
motor vehicle drivers and pedestrians are more
frequently involved in accidents!5. Richter et al.
demonstrated that in the elderly population,
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pedestrian and cyclist accidents are the most
common, and compared to younger individuals,
those aged 65 and above experience increased
injury severity and mortality?23. In studies
specific to Turkey, Giiler et al. showed that non-
vehicle accidents are the most common type of
accidents among individuals aged 65 and
above?4,

Traffic accident-related injuries and deaths
cause significant social and economic impacts
worldwide. They impose a substantial economic
burden on healthcare systems, patients, and
their families?>. Globally, about 3% of the gross
domestic product is spent on deaths and
injuries resulting from traffic accidents2¢. The
increasing elderly population and their greater
participation in social life contribute to rising
elderly care costs, especially related to hospital
and post-hospital morbidities following traffic
accidents.

One study has shown that treatment costs
increase with age among patients involved in
traffic accidents?’. Emamgholipour et al.'s study
examined the relationship between traffic
accidents and hospital healthcare costs,
revealing that treatment costs increase with
age, particularly for individuals aged 60 and
above compared to younger age groups. They
also found that as length of hospital stay
increases, so does the overall treatment cost.
The study also indicated that treatment costs
are higher for men compared to women.
Additionally, cases resulting in death incurred
higher costs, especially in injuries involving the
hands-wrists and head-neck regions compared
to other injuries?’. In our study, we similarly
found that treatment costs are higher for men
compared to women, and costs increase in
cases with extremity injuries and fatal
outcomes.

The literature generally indicates that frailty
and comorbid conditions are associated with
increased healthcare needs and costs. However,
there are studies that suggest the opposite,
showing no direct relationship between frailty
and treatment costs in elderly patients2829,

Van der Vlegel et al.'s study on elderly patients
presenting to the hospital due to trauma
demonstrated that as age increases, treatment
costs increase both during hospitalization and
in the post-hospitalization period3°.

The limitations of our study include its
retrospective design, being conducted at a
single center, the lack of data regarding
patients’ comorbid conditions, and the
exclusion of post-discharge cost data.
Comprehensive studies involving larger patient
populations will contribute to the literature by
providing valuable insights into the
management and treatment costs of traffic
accidents involving the elderly in emergency
departments.

CONCLUSION

In conclusion, this study provides valuable
insights into the clinical characteristics and
treatment costs of elderly patients presenting
to the emergency department due to traffic
accidents. The observed mortality and cost
rates highlight the importance of tailored
approaches for this vulnerable population.
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Abstract

Purpose: Digital nerve injuries can lead to sensory loss, pain, cold intolerance, and reduced quality of life. This study
evaluates the outcomes of primary tension-free end-to-end repair under a microscope and the factors affecting these
results.

Methods: A retrospective review of 27 fingers from 23 patients treated between January 2022 and May 2024 was
evaluated. Epineural repair was performed using 8:0 or 9:0 polypropylene sutures. Sensory recovery was assessed with
two-point discrimination (2-PDT) and the Semmes-Weinstein Monofilament Test (SWMT). Cold intolerance and patient
satisfaction were recorded.

Results: Of the patients, 43.5% (n=10) were female, with a mean age of 39.3 years (range: 15-56), and the mean follow-
up duration was 21.1 months (range: 6-31). The mean 2-PDT was 8.89 + 3.9 mm (range: 4-20), with excellent and good
sensory recovery observed in 92.6% of cases. The mean SWMT was 3.49 + 0.6 (range: 2.44-5.07), and only 3.7% of
patients exhibited loss of protective sensation. Cold intolerance was present in 48.1% of cases. Patient satisfaction scores
averaged 7.8 + 1.3 (range: 5-10) on a 10-point scale. The presence of flexor tendon or digital artery injuries and cold
intolerance was significantly associated with lower satisfaction scores (p < 0.05)

Conclusion: Primary epineural repair under a microscope is effective in restoring sensory function following digital
nerve injuries and contributes to high patient satisfaction. However, coexisting injuries and cold intolerance negatively
impact outcomes. Further studies with larger cohorts are needed.

Keywords: Digital nerve injury, digital nerve repair, sensory recovery, cold intolerance, patient satisfaction.
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Dijital Sinir Yaralanmalarinda Gerilimsiz Epindral Tamir Sonuglari
0z
Amag: Dijital sinir yaralanmalar1 duyu kaybi, agri, soguk intoleransi ve yasam kalitesinde azalmaya neden olabilir. Bu

calisma, mikroskop esliginde gerceklestirilen primer gerilimsiz ug-uca onarimin sonuglarini ve bu sonuglar etkileyen
faktorleri degerlendirmeyi amaglamaktadir.

Yontemler: Ocak 2022 ile Mayis 2024 tarihleri arasinda dijital sinir yaralanmasi bulunan 23 hastanin 27 parmag:
retrospektif olarak incelendi. Epinoral onarim, 8:0 veya 9:0 polipropilen siitiirler kullanilarak gergeklestirildi. Duyusal
iyilesme, iki nokta diskriminasyon testi (2-PDT) ve Semmes-Weinstein Monofilament Testi (SWMT) ile degerlendirildi.
Soguk intoleransi ve hasta memnuniyeti kaydedildi.

Bulgular: Hastalarin %43,5'i (n=10) kadin olup, ortalama yas 39,3 yil (aralik: 15-56) ve ortalama takip siiresi 21,1 ay
(aralik: 6-31) idi. Ortalama 2-PDT 8,89 + 3,9 mm (aralik: 4-20) olarak bulundu ve vakalarin %92,6'sinda miikemmel ve
iyi duyusal iyilesme gozlendi. Ortalama SWMT degeri 3,49 + 0,6 (aralik: 2,44-5,07) olup, yalnizca %3,7 hastada koruyucu
duyunun kaybi saptandi. Soguk intolerans: vakalarin %48,1'inde mevcut idi. Hasta memnuniyet skorlar1 10 izerinden
ortalama 7,8 1,3 (aralik: 5-10) olarak belirlendi. Fleksor tendon veya dijital arter yaralanmalarinin varlig1 ve soguk
intoleransi, anlamh sekilde daha diisiik memnuniyet skorlari ile iliskilendirildi (p < 0,05).

Sonug: Mikroskop altinda gergeklestirilen primer epinéral onarim, dijital sinir yaralanmalarinda duyusal fonksiyonun
geri kazanilmasinda etkili olup, yiiksek hasta memnuniyeti saglamaktadir. Bununla birlikte, eslik eden yaralanmalar ve
soguk intoleransi sonuglar1 olumsuz etkilemektedir. Daha biiyiik hasta gruplariyla ve daha uzun takip stireleriyle
yapilacak ileri calismalara ihtiya¢ vardir.

Anahtar kelimeler: Dijital sinir yaralanmasj, dijital sinir onarimi, duyusal iyilesme, soguk intoleransi, hasta
memnuniyeti.

INTRODUCTION Various factors such as age, type of injury, time
from injury to repair, repair type, and follow-up
duration can influence nerve recovery*lL,
However, there is limited evidence on
functional recovery and the benefits of nerve
repair as reported by patients, and clinical
uncertainty remains regarding the effectiveness
of repair following digital nerve injuries.

Digital nerve injuries of the fingers are among
the most common hand traumas?. In Europe, the
incidence of digital nerve injuries is 6.2 per
100,000 people2. They often occur following
cuts from sharp objects such as knives or glass
but can also result from severe hand trauma34.
Digital nerve injuries are often associated with
concomitant tendon lacerations, arterial This study aimed to objectively and subjectively
injuries, and fractures>. evaluate the outcomes of patients who

Digital nerve injuries can cause sensory loss, underwent  primary end-to-end = epineural

pain, numbness, cold sensitivity, and reduced Fe.pai.r under a microscope for digital nel.*ve
quality of life in the fingerss. With injuries and to analyze the factors influencing
advancements in microsurgical techniques, these outcomes.

primary tension-free end-to-end repair has METHODS

become the standard treatment for digital nerve
injuries 7-°. In delayed cases, primary repair
may not be possible due to gap formation after
debridement, requiring nerve grafting>10,
Therefore, timely and appropriate treatment
can optimize patient outcomes.

Patients who underwent primary end-to-end
repair for digital nerve injuries between
January 2022 and May 2024 were
retrospectively  reviewed. Patient data
collection was conducted after obtaining
approval from institutional clinical research
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ethics committee (Decision no:2025/134). All
patients were informed about the study's
purpose in accordance with the Helsinki
Declaration, and consent was obtained.

Patients who declined to participate, did not
attend regular follow-ups, had less than 6
months of follow-up, underwent graft repair, or
had communication difficulties (pediatric
patients or adults with mental disabilities) were
excluded.

Surgical Technique

Following admission to the emergency
department, all patients underwent appropriate
preoperative preparation and were
subsequently taken to the operating room.
Surgical procedures were performed under
either general anesthesia or regional nerve
block, with the use of a pneumatic tourniquet to
ensure a bloodless field. Prophylactic
intravenous cephalosporin was routinely
administered prior to the skin incision. The
digital nerve was exposed using a Bruner
incision to allow optimal visualization and
access. Under an operating microscope, the
severed ends of the digital nerve were
meticulously prepared. Microsurgical repair
was then performed using an epineural end-to-
end technique with 3 to 4 interrupted sutures of
8-0 or 9-0 polypropylene, ensuring a tension-
free approximation (Figures 1 and 2).
Associated injuries, including fractures of the
phalanges, digital artery lacerations, and flexor
tendon injuries, were simultaneously addressed
and repaired as indicated. The tourniquet was
released prior to skin closure to facilitate
hemostasis. Postoperatively, all patients were
immobilized with a dorsal protective splint for
a duration of four weeks.

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 255-261
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Figure 2: Digital nerve after epineural repair
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Patient age, gender, follow-up duration, injured
side, finger and digital nerve involvement, and
accompanying bone fractures, digital artery,
and flexor tendon injuries were recorded.

Sensory recovery was assessed using two-point
discrimination (2-PDT) and Semmes-Weinstein
Monofilament Test (SWMT). The 2-PDT was
performed using a Dellon 2-Point Disk-
Criminator, and the narrowest distance at
which two points were felt was recorded in
millimeters. Results were classified as excellent
(£ 6 mm), good (7-15 mm), and poor (15-30
mm) according  to the Mackinnon
classification!l. SWMT was performed using a
20-piece monofilament set (Touch-Test, North
Coast Medical Inc, Gilroy, CA, USA).
Monofilaments were applied vertically to the
skin with the patient's eyes closed, pressed until
slight bending occurred for two seconds, and
results were recorded based on monofilament
markings. A modified classification system
derived from Imai et al. was used to group
SWMT results, with scores < 2.83 considered
"normal,” 2.83-4.31 as "reduced light touch,”
4.31-4.56 as "reduced protective sensation,"
4.56-6.10 as "loss of protective sensation,” and
> 6.10 as "anesthetic"11.

Cold intolerance was categorized as none:1,
mild:2, moderate:3, and severe:4, and patients
were asked to self-report their condition.

Postoperative satisfaction was assessed using a
10-point scale, with 1 being "not satisfied at all"
and 10 being "very satisfied."

Statistical Analysis: Data were analyzed using
SPSS software (ver. 30.0; IBM Corp., Armonk,
NY, USA). Normality was assessed using the
Kolmogorov-Smirnov test, skewness, and
kurtosis. Categorical variables were compared
using Pearson's chi-squared test and Fisher's
exact test. Parametric variables were compared
using an independent sample t-test.
Quantitative variables are expressed as mean *
standard deviation, and qualitative variables as

numbers (n), frequencies, or percentages. P-
values < 0.05 were considered statistically
significant.

RESULTS

Primary epineural repair was performed on 27
fingers of 23 patients with digital nerve injuries.
Of the patients, 43.5% (n=10) were female, and
56.5% (n=13) were male. The mean age at
surgery was 39.3 years (range: 15-56), and the
mean follow-up duration was 21.11 months
(range: 6-31). The right side was involved in
40.7% (n=11) of cases, and the left side in 59.3%
(n=16). All patients were right-hand dominant.
The second finger was injured in 40.7% (n=11),
the first finger in 18.5% (n=5), the third finger
in 14.8% (n=4), the fourth finger in 14.8%
(n=4), and the fifth finger in 11.2% (n=3). The
radial digital nerve was injured in 70.4%
(n=19), and the ulnar digital nerve in 29.6%
(n=8). Two partial injuries were observed in
both radial and ulnar digital nerves.

Digital artery injuries were present in 37%
(n=10), flexor tendon injuries in 37% (n=10),
and bone fractures in 7.4% (n=2).

The mean 2-PDT was 8.89 + 3.9 mm (range: 4-
20). According to the Mackinnon classification,
40.7% (n=11) had excellent, 51.9% (n=14) had
good, and 7.4% (n=2) had poor outcomes. The
mean SWMT was 3.49 * 0.6 (range: 2.44-5.07).
Based on the Imai classification, 22.2% (n=6)
had normal sensation, 66.7% (n=18) had
reduced light touch, 7.4% (n=2) had reduced
protective sensation, and 3.7% (n=1) had loss of
protective sensation.

Cold intolerance was present in 48.1% of cases
(33.3% mild, 11.1% moderate, and 3.7%
severe). Cold intolerance was significantly more

common in patients with digital artery injuries
(p <0.05).

The mean patient satisfaction score was 7.85 +
1.3 (range: 5-10). No significant association was
found between gender, side of injury, or
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presence of bone fractures and overall
satisfaction scores (p > 0.05). Patients with
flexor tendon or digital artery injuries and cold
intolerance had significantly lower satisfaction
scores (p < 0.05). Patients with partial digital
nerve injuries had significantly higher
satisfaction scores compared to those with
complete injuries (p < 0.05).

DISCUSSION

Digital nerve injuries are among the most
common peripheral nerve injuries and often
result from cuts by sharp objects. If left
untreated, they can lead to sensory loss,
impaired hand function, and reduced quality of
life111314 [n this study, we evaluated the
objective and subjective outcomes of patients
who underwent primary end-to-end epineural
repair under a microscope for digital nerve
injuries. Our results showed that sensory
function improved after digital nerve repair,
with high patient satisfaction. However,
satisfaction was lower in patients with flexor
tendon or digital artery injuries and those with
cold intolerance.

Digital nerve injuries frequently occur in young
males and in the non-dominant hand*13.15, The
demographic data in our study are similar to
other published studies; the mean age of
patients with digital nerve injuries was 39.3
years and 56.5% of the patients were male. This
is likely due to the working population
predominantly consisting of males?.
Additionally, 59.3% of injuries occurred in the
non-dominant hand. Since most cutting and
mechanical tools are held with the dominant
hand, the non-dominant hand is more exposed
to trauma and injury. Consistent with the
literature, the index finger was the most
commonly injured (40.7%) in our study!3.15.

Digital nerve injuries are rarely isolated. Fakin
et al. reported that 56% of patients had digital
artery injuries, 44% had tendon injuries, and
7% had bone fractures?®. In a systematic review
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by Kim et al., 13% of patients had digital artery
injuries, 31% had tendon injuries, and 6% had
bone fractures!?. Similarly, in our study, 37% of
fingers had digital artery injuries, 37% had
flexor tendon injuries, and 7.4% had bone
fractures. Because of the nature of the trauma
that caused the injury and the close anatomical
proximity of the digital artery, nerve, and bone,
itis not surprising that digital nerve injuries are
accompanied by artery, tendon, and bone
injuries.

While no sensory test comprehensively
evaluates all sensory and hand function
parameters, 2-PDT and SWMT are commonly
used to objectively assess sensory recovery®.
Bulut et al. reported excellent and good
outcomes in 91% of patients following digital
nerve repair, with 10% experiencing loss of
protective sensation!l. Similarly, Herman et al.
found that 92% of patients had excellent or
good outcomes, while 16% had loss of
protective sensation?0. Our results also
demonstrated significant sensory recovery,
with 92.6% of patients achieving excellent or
good outcomes based on 2-PDT. According to
SWMT, only 3.7% of patients experienced loss
of protective sensation. These results likely
contributed to high patient satisfaction. The
lower rate of protective sensation loss in our
study compared to the literature may be due to
the relatively small sample size, and this rate
may increase with larger patient groups. These
findings align with previous research
highlighting the effectiveness of microsurgical
techniques in restoring sensory function
following  digital nerve injuries?151819,
However, the possibility of protective sensation
loss should always be discussed with patients
preoperatively.

Cold intolerance is a common complication
following nerve injuries, and its
pathophysiology is not fully understood®21.22,
While the nerve injury itself is likely the primary
factor, accompanying vascular injuries have
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also been associated with cold intolerance?l.
Repairing digital artery injuries has been
reported to positively influence outcomes,
possibly due to improved blood flow in the
surrounding tissues, which may enhance nerve
recovery?23. In a systematic review by Dunlop et
al,, cold intolerance was reported in 2-53% of
patients following digital nerve repair2+. In our
study, cold intolerance was observed in 48.1%
of cases, consistent with the literature.
However, cold intolerance was significantly
more common in patients with digital artery
injuries, which we attribute to incomplete
restoration of perfusion following artery repair.
Cold intolerance is widely recognized as a
complication that disrupts daily activities and
reduces patient satisfaction?122, In our study,
lower satisfaction scores were observed in
patients  with  cold intolerance and
accompanying flexor tendon or digital artery
injuries. Digital artery injuries likely increased
cold intolerance, while flexor tendon injuries
may have contributed to joint stiffness and
limited motion, both of which negatively
impacted satisfaction152122, Higher satisfaction
scores in patients with partial nerve injuries
compared to those with complete injuries
highlight the importance of injury severity on
patient-reported outcomes. This finding aligns
with previous studies emphasizing the role of
low trauma in nerve recovery411,

Our study has several limitations. The small
sample size limits the generalizability of the
results. The retrospective design introduces the
risk of bias in data obtained from medical
records. Surgeries were performed by different
surgeons, which may have introduced
variability. More homogeneous results could be
achieved if all repairs were performed by a
single surgeon. Although our results are
promising, the mean follow-up duration was
relatively short. We recommend further studies
with larger patient groups, prospective designs,

and longer follow-up periods to confirm these
findings.

In conclusion, this study demonstrates that
primary epineural repair under a microscope
following digital nerve injuries promotes
sensory recovery and enhances overall patient
satisfaction. However, satisfaction was lower in
cases with accompanying flexor tendon or
digital artery injuries and cold intolerance.
These findings underscore the importance of
early and appropriate surgical intervention, as
well as meticulous repair of accompanying
injuries.
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Abstract

Objective: Asthma is one of the most common chronic diseases in childhood. The term cyberchondria emphasizes excessive
online health searches associated with increased distress or anxiety. Parents, especially pediatric patients, are responsible for
managing the disease process. In this study, we examined the level of cyberchondria in families of asthmatic children and the
factors affecting this level.

Methods: Sixty asthma patients and their parents, aged 1-18 years, followed up with a diagnosis of asthma in the Pediatric
Allergy and Immunology outpatient clinic between 14.04.2022 and 01.01.2023, were included. In addition, 60 parents of
healthy children without chronic disease were also included as a control group. The parents’ cyberchondria severity levels of
both groups were compared.

Results: The median age of the asthma group was seven years. 45.6% of the patients were male. The mean cyberchondria
severity score of the patient group was statistically significantly higher than that of the control group participants (p=0.02). A
low-medium significant relationship was found between cyberchondria severity and the frequency of weekly internet access
(p=0.009, r=0.35). In addition, there was a significant statistical correlation between cyberchondria severity and mother's
education level (r=0.21, p=0.02) and father's education level (r=0.19, p=0.04). The cyberchondria severity score was higher in
the group who wanted medical examinations other than the physician's recommendation (p=0.005).

Conclusions: Parents with high cyberchondria severity experience more distress during chronic disease. If the parents’
cyberchondria severity can be evaluated and determined promptly, their anxiety levels may be reduced with the necessary
psychosocial support. Thus, trust in the physician and compliance with the treatment process can be increased. For this reason,
the cyberchondria severity levels of parents with asthmatic children should be determined in time, and necessary psychosocial
support should be provided.

Keywords: Asthma, child, internet, cyberchondria, parents
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Astim Hastalarinin Ailelerinde Siberkondri Seviyeleri ve Etkileyen Faktorler
0z
Amag: Astim ¢ocukluk ¢aginda en sik goriilen kronik hastaliklardan biridir. Siberkondri terimi, artan sikinti veya kaygi ile iligkili

asirt cevrimici saglik aramalarim vurgulamaktadir. Ozellikle cocuk hastalarda ebeveynler hastalik siirecini yénetmekten
sorumludur. Bu ¢alismada, astimli ¢cocuklarin ailelerinde siberkondri diizeyini ve bu diizeyi etkileyen faktorleri inceledik.

Yontemler: 14.04.2022 ile 01.01.2023 tarihleri arasinda ¢ocuk alerji ve immiinoloji polikliniginde astim tanisiyla takip edilen,
yaslar1 1-18 arasinda degisen 60 astim hastasi ve ebeveynleri ¢alismaya dahil edildi. Ayrica, kronik hastalig1 olmayan saglikl
cocuklarin 60 ebeveyni de kontrol grubu olarak dahil edildi. Her iki grubun ebeveynlerinin siberkondri siddet diizeyleri
karsilastirildi.

Sonugclar: Astim grubunun medyan yasi1 yedi y1l idi. Hastalarin %45,6's1 erkekti. Hasta grubunun ortalama siberkondri siddet
puanyi, kontrol grubu katilimcilarindan istatistiksel olarak anlamli derecede yiiksekti (p=0,02). Siberkondri siddeti ile haftalik
internet erisim siklig1 arasinda diisiik-orta diizeyde anlamli iliski saptandi (p=0,009, r=0,35). Ayrica, siberkondri siddeti ile
annenin egitim dizeyi (r=0,21, p=0,02) ve babanin egitim diizeyi (r=0,19, p=0,04) arasinda anlaml istatistiksel korelasyon
saptandi. Siberkondri siddeti skoru, hekim onerisi disinda tibbi muayene isteyen grupta daha yiiksekti (p=0,005).

Tartisma: Siberkondri siddeti yiliksek olan ebeveynler kronik hastalik sirasinda daha fazla sikint1 yasamaktadir. Ebeveynlerin
siberkondri siddeti derhal degerlendirilip belirlenebilirse, gerekli psikososyal destekle kaygi diizeyleri azaltilabilir. Boylece
hekime giiven ve tedavi siirecine uyum artirilabilir. Bu nedenle astimli gocugu olan ebeveynlerin siberkondri siddeti diizeyleri
zamaninda belirlenmeli ve gerekli psikososyal destek saglanmaldir.

Anahtar kelimeler: Astim, ¢cocuk, internet, siberkondri, ebeveynler.

INTRODUCTION chronic diseases and their relatives. Asthma, as
a long-term chronic disease in childhood, often
leads parents to seek additional information
and support, primarily through the Internet.
This reliance on online resources can
sometimes exacerbate anxiety, a phenomenon
known as cyberchondria23. It is thought that
online research may increase anxiety, especially
in parents of asthma patients who are sensitive
to uncertainties?. In this context, understanding
the relationship between asthma and
cyberchondria is essential to evaluate the health
behaviors of individuals with chronic diseases
and the psychosocial effects of these behaviors.

Asthma is the most common chronic disease in
childhood. It is characterized by airway
inflammation that develops over a long period
due to hypersensitivity to various stimuli in the
airways. Clinically, it is a heterogeneous disease
presenting with cough, wheezing, and shortness
of breath. The severity of these symptoms may
vary, and bronchial inflammation may lead to
airway obstruction and remodeling. Various
inhaled allergens, exercise, stress, seasonal
changes, or viral respiratory tract pathogens
may cause airway obstruction and variable
symptoms?.

Cyberchondria is a term used to evaluate the
anxiety-inducing effects that may be caused by
health-related research on the Internet. Anxiety
is associated with cyberchondria and
intolerance of wuncertainty?. Uncertainty-
sensitive people search for more medical
information online and may be more anxious.
The reverse may also be the case because more
anxious people may be more likely to search the
Internet for answers to problems3.

The management of chronic diseases such as
asthma often requires parents and patients to
seek health information constantly. In
particular, the variability of asthma symptoms
and the association with triggers may lead
patients and family members to endeavor to
obtain more information. As the Internet has
become a widespread source for accessing
health information, online information-seeking
behaviors have increased in individuals with
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Thanks to easy access to the Internet, the
number of people doing research on the
Internet about the treatment of diseases has
increased significantly in the last decade,
according to data from the Turkish Statistical
Institute. The fact that the information accessed
from the Internet can not be verified most of the
time may contain incorrect information and
lead to wrong applications. It may delay the
time for a person to consult specialists about
their disease and may decrease their confidence
in the prescribed treatment®. In the literature,
there are few studies investigating the
psychological effects of excessive internet use in
parents of children with asthma. The level of
anxiety caused by the Internet on families has
not been sufficiently explored. If the severity of
cyberchondria levels of these individuals can be
evaluated and determined in time, necessary
psychosocial support can be provided.
Therefore, this study aimed to evaluate the level
of cyberchondria experienced by parents of
children with asthma and the factors that may
affect cyberchondria severity.

METHODS

This study was conducted between 14.04.2022
and 01.01.2023. Approval of the study was
obtained from the Local Clinical Research Ethics
Committee on 14.04.2022, number 138. Parents
of children (father or mother) diagnosed with
asthma by history, physical examination, and
laboratory tests in the Pediatric Allergy and
Immunology Outpatient Clinic and the parents
of healthy children without any chronic disease
who applied to the "General Child Health
Outpatient Clinic" were invited to the study.

The age range for children diagnosed with
asthma was 1-17 years (<18 years). This age
range reflects the age group routinely covered
for the diagnosis, treatment, and follow-up of
asthma in pediatric patients. In addition,
although the diagnosis of asthma can usually be
made more clearly at older ages, this age range
was preferred to ensure early diagnosis
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processes and the evaluation of a large patient
group. The age range of 0-17 years (<18 years)
was determined for the control group. These
groups were selected to be demographically
similar to each other, and it was aimed that the
age difference would not be a confounding
factor in intergroup analyses.

The diagnosis of asthma was based on a detailed
assessment of the patient's clinical symptoms,
physical examination findings, pulmonary
function tests, and laboratory investigations. In
this process, typical asthma symptoms such as
recurrent cough, shortness of breath, and chest
tightness were considered in the patient's
history and analyzed for specific triggers (e.g.,
allergens or exercise). In addition, the diagnosis
of asthma was confirmed by looking at the
bronchodilator response. In children younger
than five years, the diagnosis of asthma was
based on clinical symptoms and anamnesis, as
pulmonary function tests could not be
performed?!.

Patients with congenital or chronic lung disease
other than asthma were excluded. Participants
who could not speak or read Turkish and had
visual or cognitive impairment were excluded
from the study. The questionnaire was
completed by face-to-face interviews with the
parents who met the inclusion criteria and
agreed to participate in the survey after the
outpatient clinic examinations of the patients.
Families were informed about the study, and
ethical approval was obtained. The patient
group questionnaire consisted of 17 questions
examining demographic information, five
questions examining disease information, 15
questions examining parental internet use
related to asthma, and 33 questions answering
the "Cyberchondria Weight Scale" answered by
the rating method. For the evaluation of anxiety,
depression, and stress, the 'Cyberchondria
Weight Scale', which has been previously
proven to be effective in national and
international studies, was wused>7. The
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Cyberchondria Severity Scale is a five-point
Likert-type measurement tool with 33 items in
five dimensions (1 = Never, 5 = Always). The
dimensions are compulsion, excessive worry
(distress), excessiveness, reassurance, and
distrust of the doctor. The control group
questionnaire comprised a 17-item
demographic questionnaire and a 33-item
"Cyberchondria Weight Scale" questionnaire>-7.

Since there were no studies on all parameters in
the literature and no pilot study was conducted,
reference intervals were selected for effect size.
Statistical power analysis was performed using
the G-Power program. This study determined
the minimum number of patients required to be
120, with an effect size of 0.50 (using Cohen's
criteria), alpha=0.05, and power of 0.84.
Seventy-two patients with asthma and 70
control group patients were administered
questionnaires. Twelve parents with asthmatic
children and ten parents with healthy children
were excluded from the study because they
refused to give ethical approval. Our study was
completed with 60 asthma patients and 60
control groups.

Statistical Analyses

Descriptive  statistics were represented
numerically by median for non-normally
distributed variables and mean for normally
distributed  variables. Proportions or
percentages were used for categorical variables.
The conformity of the variables to normal
distribution was evaluated by visual (histogram
and probability graphs) and analytical
(Kolmogorov-Smirnov/Shapiro-Wilk tests)
methods. The chi-square test (x2) was used to
compare categorical variables. Student t-test
was used to compare numerical variables with
normal distribution, and the Mann-Whitney U
test was used to compare numerical variables
without normal distribution. Spearman
correlation analysis evaluated the relationship
between non-normally distributed and ordinal

variables. For relationships between variables
that were normal or at least one of which was
not normally distributed or ordinal, correlation
coefficients and statistical significance were
calculated using the Spearman test or Pearson
correlation test, as appropriate.

RESULTS

The mean age of the participants was 35%6.1
years in the control group and 35.8+6.05 years
in the patient group. No statistically significant
difference was found between the groups
(p=0.88).

Sociodemographic data of the asthmatic
patients are given in Table 1. The asthma group
consisted of patients with a median age of eight
years, less than half (45.6%) of whom were
male. The median age at first diagnosis was two
years.

Table I: Demographic and clinical characteristics of the
patients with a diagnosis of asthma

Variables

Patient age (years), median (IQR 25.75) 8 (4-11)
Gender, male n (%) 34 (45.6)
Age at first diagnosis (years), median (IQR 25.75) |2 (1-6)
Follow-up time (years), median (IQR 25.75) 3 (1-6)

Number of emergency department visits due to
asthma attacks in the last year, median (min.- |3 (0-4)
max.)

Number of emergency department visits due to

asthma attacks in the last year, median (min.- |1 (0-4)
max.)

Number of siblings, median (min.-max.) 3(1-8)
*IQR: interquartile range

A comparison of the sociodemographic

characteristics between groups is shown in
Table 2. There was no difference in terms of
participants who completed the questionnaire
(p=0.12), family type (p=0.48), place of
residence (p=0.42), the mother's education
level (P=0.44), the father's education level
(p=0.16), or total monthly earnings (p=0.09)
between groups.
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Table II: Sociodemographic comparison of the patient and control group

. . Control group, n=60 Patient group, n=60
Variables Categories N % N % p
Participants who Mother 28 46.7 35 58.3
completed the
questionnaire Father 32 53.3 25 41.7 0.12
Village 5 8.3 7 11.7
. Town 4 6.7 4 6.6
Place of Residence Country 11 183 15 5 0.42
City 40 66.7 34 56.7 '
Primary School 21 35 26 43.4
, . Middle School 6 10 8 13.3
Mother's Education Level High School 14 233 11 183 0.44
University 19 31.7 15 25
Primary School 6 10 11 18.3
, . Middle School 8 13.4 7 11.7
Father's Education Level High School 12 3.3 18 30 0.16
University 32 53.3 24 40
. Minimum Wage and Below 26 43.3 33 55
Total Monthly Earnings Above Minimum Wage 34 56.7 27 45 0.09
. Nuclear Family 49 81.7 a7 78.3
Family Type Extended Family 11 183 13 217 0.48
The median cyberchondria severity score of the Table IV:  Correlation analysis between the

patient group was statistically significantly
higher than the control group (p=0.02) (Table

'‘Cyberchondria Severity Scale' and sociodemographic
factors and other factors

3). r|p
Age of the participants
Table 1ll: Comparison of the 'Cyberchondria Severity 0.12 | 0.18
Scale’ scores between groups
Control Patient Frequency of weekly internet access 0.35 |0.009
; Number of siblings -0.06| 0.52
Variables  \ed [Min- QR Med [Min- IORs. |P Ao at first di 95 000 o5
ian |Max 75 lian  |Max 75 ge al rsl diagnosis - _ — ;
Duration of follow-up with a diagnosis of asthma| 0.06 | 0.65
C.:ybemhor.‘td a5 |33.146 |3a715 |8 |az1es 1815 |02 Number of applications to the emergency
anleseve”y . o - 945 | department due to asthma attacks in the last| 0.17 (0.207
year
*IQR: interquartile range Number of hospitalizations due to asthma 0.17 10.203
. . attacks in the last year ) )
Table 4 shows a correlation analysis between  [patient age 0.04] 0.60
the. Cyberchor.ldrla Severity Scale' and [yoirers education level 021 0.0z
sociodemographic factors and other factors. :
Father's education level 0.19 | 0.04

There was a significant correlation between
cyberchondria severity score and frequency of
weekly internet access (p=0.009, r=0.35),
mother’s education level (p=0.02, r=0.21), and
father’s education level (p=0.04, r=0.19).

The evaluation of sociodemographic factors
affecting parental cyberchondria severity in the
patient group is shown in Table 5. It was found
that the cyberchondria severity of fathers with
chronic disease was lower than that of those
without chronic disease (p=0.05).
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Table V: Sociodemographic factors affecting parental
cyberchondria severity in the patient group

Cyberchondria severity scale, p
median (|QR25,75)
Parents who |Mother 77 (62-97)
completed 0.54
the survey Father 78.5 (61-91)
Patient's Female 80 (62-97) 098
gender Male 77.5 (62-89) '
Minimum
wage and (67 (40-87)
Total monthly |below
earnings Above 0.24
minimum 60 (62-96)
wage
Place of living City - 77 (60-87) 0.14
Out of the city |95 (72-106)
Chronic Yes 59 (51-89)
disease in 0.05
the father No 77.5 (65-96)
Chronic Yes 82 (61-118)
disease in 0.37
the mother  |N© 78 (62-89)
Chronic Yes 81 (72-93)
disease in 0.66
siblings No 77.5 (60-96)
Ezﬂﬁ;‘r 79 (62-96)
Family type Extended 0.63
. 73.5 (61-89)
Family
A family |Yes 58 (45-89)
amsfmgr With o 69.5 (49-93) 0.14

*|QR: interquartile range

When other factors that may affect the severity of
parental cyberchondria in the patient group were
evaluated, it was found that the severity of
cyberchondria was higher in the group who

underwent examinations other than the

physician's recommendation (p=0.005) (Table 6).

Table VI: Additional factors affecting parental

cyberchondria severity in the patient group
Cyberchondria severity P
scale, median (IQRps.75)

Investigations other |Yes 95 (65-115)

than the physician's

recommendation No 62.5 (47-80) 0.005

Treatment other than |Yes 67 (56-100)

the physician's

recommendation No 62.5 (45-78) 0.64

Using the Internet when |Yes 68.5 (51-90)

choosing a

physician/hospital No 61 (47-78) 0.31

Making health-related |Yes 66 (55-98)

decisions based on

what they learned from | No 58 (47-80) 0.74

the internet

DISCUSSION

The severity level of parents' cyberchondria
significantly affects the treatment management
of chronic diseases such as asthma. There are
not enough studies in the literature evaluating
the severity of cyberchondria in parents of
asthmatic children. Therefore, this study
assessed cyberchondria levels and factors
affecting asthmatic children's mothers.

Cyberchondria is defined as the excessive
search for health-related information by
individuals, which increases anxiety. Literature
studies show that unconscious internet use may
increase anxiety levels by causing parents to
encounter false or misleading health
information®. In an environment with so much
information, it is a significant problem to
control one's concerns about one's own or a
relative's disease®. Whether the information is
true or false, it may increase or decrease
anxiety. It may cause increased anxiety in
individuals. In addition to anxiety, adverse
outcomes such as depression, self-diagnosis or
treatment, and distrust in physicians may also
be observed. Also, the cyclical nature of this
behavior may lead to the deterioration of
mental health, especially in individuals with
chronic conditions such as asthma, where fear
of exacerbation may trigger excessive
information-seeking behavior. The fact that
asthma is often associated with other
psychological problems, such as anxiety and
depression, creates a feedback loop that can
worsen both physical and mental health
outcomes. Especially for individuals with
chronic conditions such as asthma,
interventions aiming to reduce cyberchondria
and related psychological effects are criticall®.
This creates additional clinical problems in the
diagnosis and follow-up processes of patients.

In the survey conducted by Kan et al., in which
parents of 120 children with food allergies were
included, cyberchondria levels of parents with
food allergies were higher than those of healthy
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parents > In another study conducted by
Giilesen et al. in 2019 with 331 female patients
in which the cyberchondria levels of adult
patients with heart disease were evaluated, it
was found that cyberchondria severity scores
increased in those who obtained information
about their symptoms via the Internet
(p<0.001) and those who made decisions about
their health with the information they received
from the Internet®. The fact that cyberchondria
severity was higher in parents with asthmatic
children in our study is in parallel with the
literature.  Our  research  found that
cyberchondria severity may increase in parents
who are already concerned about their
children's health because all asthma symptoms
can be quickly investigated thanks to the
developing technology and ease of obtaining
information. This may lead to an increase in
anxiety levels in families and difficulties during
diagnosis and treatment.

Cyberchondria severity is more common in
young and middle-aged people owing to more
internet use®. Our study found no significant
relationship between median cyberchondria
severity scores and maternal age. Therefore,
more comprehensive literature analyses are
needed better to understand the relationship
between parental age and cyberchondria
severity.

A study conducted on adults found that the
severity of cyberchondria was higher in patients
who were followed up for less than one year!l.
Similarly, another study determined that
cyberchondria scores were higher in
participants diagnosed with their disease in less
than one year®. This may be associated with
increased uncertainty and anxiety about the
disease, especially in newly diagnosed
individuals. A study conducted by Starcevic and
Aboujaoude stated that individuals' intolerance
towards uncertainty about their health
increased the severity of cyberchondria. It was
thought that individuals diagnosed with a new
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disease and uncertainty about the future would
increase their cyberchondria severity*. Another
study found no significant difference between
the follow-up period and cyberchondria
severity in parents of children with food
allergies®. Individuals whose children are newly
diagnosed may experience more anxiety about
the disease and the future of their children and
may tend to do more research on the Internet.
After a specific period, as parents experience
living with these symptoms in their children
and learn to control them, their level of anxiety
may decrease. Our study found no significant
relationship between the follow-up period and
cyberchondria levels. This may be related to the
late diagnosis of asthma patients and parents’
adaptation to this situation.

The literature has reported that people with a
high level of cyberchondria consult the doctor
more frequently to relieve their worries and
question the health information obtained from
the Internet!2. In our study, unlike the
literature, no significant relationship was found
between the number of hospitalizations due to
asthma attacks in the last year and the number
of emergency room visits and the severity of
cyberchondria of the parents. The fact that
asthmatic patients and their families consulted
the emergency department or physician
involuntarily primarily because of an asthma
attack rather than to get information may
explain the fact that the cyberchondria level of
the families was not found to be high.

Studies conducted with adults showed that
cyberchondria levels were higher in individuals
who worked full-time!l. In a study investigating
cyberchondria levels in the parents of children
with food allergies, similar results were found,
and it was observed that the cyberchondria
levels of parents with higher education and
socioeconomic levels increased>. This may be
explained by the fact that families with higher
socioeconomic status have more access to the
Internet and spend more time on the Internet.
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In our study, no relationship was shown
between the socioeconomic level of the family
and the severity of cyberchondria. More
comprehensive literature studies are needed to
clarify this relationship.

In the literature, a limited number of studies
show a positive correlation between education
level and cyberchondria severityl314. As the
level of education increases, internet use and
health literacy levels may increase the severity
score of cyberchondria. In another study
conducted in the literature, no significant
difference was found between the mean
cyberchondria scale score and the participants'
education level, income level, and number of
children15. Our study found a low significant
correlation between maternal and paternal
education levels and cyberchondria severity.
Educated parents may obtain more information
about asthma in their children from the Internet
and experience more anxiety.

According to a study conducted by Karmpaul on
university students in 2014, it was reported that
there was a positive interaction between the
time spent on the Internet and health anxiety?6.
Rice's study found that people who spent more
time on the Internet conducted more research
about health onlinel”. In a 2011 study
conducted in the Netherlands in individuals
aged 18-30 years, it was reported that people
with high levels of anxiety about their health
were more likely to search for health
information online, and their anxiety levels
increased even more after the searchl®. Our
study is compatible with the literature. Parents
who spend more time on the Internet may
experience more anxiety.

Three similar studies found that cyberchondria
levels did not differ according to gender1°-21, It
has also been shown in the literature that the
severity of cyberchondria in women is higher
than in men2223, [n our study, mothers could be
expected to have more anxiety. Many factors,
such as the design of our research, the fact that

parents included their children rather than
themselves, the fact that most of the
participants in the patient group were mothers,
and the small study population, may have
affected our results.

A study determined that individuals without
chronic disease had higher cyberchondria
scores than individuals with chronic disease?>.
This may be related to the adaptation of chronic
patients to the disease process. In our study, the
absence of chronic disease in the father
increased the severity of cyberchondria, which
supports the literature.

A study conducted on university employees
found that the severity of cyberchondria was
higher in those who searched the Internet
before consulting a physicianl®. Beken et al.
found that mothers of children with food
allergies who self-eliminate without consulting
a hospital made more web searches for food
allergies than mothers who did not follow a diet
without a doctor's adviceZ4. In another study, it
was found that cyberchondria severity scores
were higher in those who searched on the
Internet about the disease before consulting a
doctor (p<0.001), in those who believed in the
accuracy of the information obtained from the
Internet and in those who made decisions about
their health in line with the information
obtained from the Internett. Studies in the
literature show that Internet research and
information obtained from the Web before
consulting a doctor may affect both treatment
decisions and Internet-related concerns. Our
study found no significant correlation between
the severity of cyberchondria, treatment other
than the physician's recommendation, using the
Internet when choosing a physician, and making
health-related decisions with information
learned from the Internet. Families with
asthmatic children are often unaware of their
children's disease and are usually referred to
the pediatric chest and pediatric allergy
department with the referral of the pediatrician.
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Not having numerous existing departments in
our region may not have led families to search
for a physician online.

In a study conducted in the literature,
cyberchondria severity scales were lower in
those who had examinations performed
voluntarily without a physician's
recommendation in the last year and those who
took and used medication without a physician's
recommendation!l. In the study by Turkiewicz,
a negative correlation was found between
cyberchondria severity and patients' belief that
their communication with the physician was
adequate. It was thought that patients' asking
their physicians to perform examinations to get
answers to the uncertain questions in their
minds decreased their cyberchondria levels?9.
In our study, the severity of cyberchondria was
higher in the group who underwent
examinations other than the physician's
recommendation (p=0.005). In our research, it
was thought that the families had difficulty
accepting the diagnosis of asthma in their
children and tended towards diagnostic tests
other than the physician's recommendation.
These reactions may be related to
cyberchondria severity and internet perception.

Limitations of our study are that it is more
appropriate to evaluate cyberchondria together
with confounding factors such as parents’
perception level and psychiatric diseases. Since
our research is single-center, the number of
cases may not reflect the general population.
Multicenter studies with more participants are
needed.

CONCLUSION

We concluded that the cyberchondria levels in
the parents of children with asthma were higher
than in the parents of healthy children in this
study. We also found that cyberchondria levels
in the families of asthmatic patients were
directly related to the time spent by the parents
on the internet. Parents with high
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cyberchondria severity level experience more
difficulties in the process of diagnosis and
treatment of their children's diseases.
Therefore, cyberchondria levels of parents with
asthmatic children should be determined in
time and necessary psychosocial support
should be provided. In this way, the
participation and compliance of parents about
their child's health may increase.
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Abstract

Objective: Respiratory tract infections (RTIs) are among the leading causes of morbidity and mortality in children worldwide.
This study aimed to compare the diagnostic performance of two multiplex PCR (MT-PCR) panels, 7-pathogen and 24- pathogen,
for detecting viral and bacterial pathogens in pediatric patients having upper respiratory tract infection (URTI) symptoms.

Methods: The study was conducted between January and July 2024. A total of 61 pediatric patients aged 0-16 years and
admitted to Kafkas University Health Research and Application Hospital were enrolled. Nasopharyngeal swab samples were
collected and analyzed using MT-PCR panels. The 7- pathogen panel detected ADV, INF A/B, HRV, RSV A/B, SARS-CoV-2, and S.
pyogenes, while the 24- pathogen panel included an extended range of pathogens, such as HCoV, HPIV, HBoV, S. pneumoniae,
and H. influenzae. Comparative analyses focused on positivity rates, co-infections, and pathogen distribution.

Results: Pathogens were detected in 96.7% of the samples using the 24-pathogen panel compared to 83.6% with the 7-
pathogen panel. Viral pathogens dominated the infections, with RSV A/B (10.3%) being the most frequently detected pathogen
in 24- pathogen panel and INF-B (27.1%) in 7-pathogen panel. The 24-pathogen panel identified more bacterial pathogens,
notably S. pneumoniae (22.4%). Co-infections were significantly higher with the 24-pathogen panel (62.3%) compared to the
7-pathogen panel (18.3%).

Conclusion: The 24-pathogen MT-PCR panel demonstrated superior diagnostic capabilities, highlighting the importance of
comprehensive pathogen detection for accurate diagnosis and effective treatment of URTIs. This study underlines the necessity
of using advanced molecular diagnostic tools to improve clinical outcomes and support public health strategies in managing
respiratory tract infections among pediatric populations.
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iki Farkli Multiplex Solunum PCR Panelinin Karsilastirilarak Viral ve Bakteriyel Etkenlerin
Degerlendirilmesi
0z
Amag: Solunum yolu enfeksiyonlar1 (SYE) diinya ¢apinda g¢ocuklarda morbidite ve mortalitenin 6nde gelen nedenleri
arasindadir. Bu ¢calismanin amaci, {ist solunum yolu enfeksiyonu (USYE) semptomlari olan ¢ocuk hastalarda viral ve bakteriyel

patojenleri tespit etmek icin 7 patojen ve 24 patojen olmak iizere iki farkli multipleks PCR (MT-PCR) solunum panelinin tanisal
performansini karsilastirmaktir.

Yontemler: Calismaya, Ocak-Temmuz 2024 tarihleri arasinda Kafkas Universitesi Saglik Arastirma ve Uygulama Hastanesi'ne
basvuran 0-16 yas arasi toplam 61 ¢ocuk hasta dahil edildi. Nazofarengeal siiriintii 6rnekleri toplanmis ve hem 7-patojen hem
de 24-patojenli MT-PCR solunum yolu panelleri kullanilarak analiz edilmistir. Panellerde basta ADV, INF A/B, HRV, RSV A/B,
SARS-CoV-2 ve S. pyogenes'i olmak lizere ¢ok sayida patojen mevcuttur. Karsilastirmali analizler pozitiflik oranlarina, ko-
enfeksiyonlara ve patojen dagilimina gore gerceklestirilmistir.

Sonuglar: 24-patojen PCR paneli kullanilarak érneklerin %96,7'sinde pozitiflik tespit edilirken, bu oran 7-patojen PCR
panelinde %83,6'd1r. Viral patojenler enfeksiyonlarin biiytik kismini olustururken, 24 patojenli panelde en sik tespit edilen ajan
RSV A/B (%10,3) ve 7 patojenli panelde en sik tespit edilen patojen INF-B (%27,1) olmustur. 24 patojenli panelde basta S.
pneumoniae (%22,4) olmak lizere fazla sayida bakteriyel patojen tespit edilmistir. Ko-enfeksiyonlar 7-patojenli panele (%18,3)
kiyasla 24-patojenli panelde (%62,3) 6nemli dl¢lide daha ytiksek olarak tespit edilmistir.

Tartisma: 24 patojenli MT-PCR paneli, USYE'lerin dogru teshisi ve etkili tedavisi amaciyla kapsamli patojen tespitinin énemini
vurgulayan bir paneldir. Bu ¢alisma, klinik sonuclarin degerlendirilmesini iyilestirmek ve pediatrik popiilasyonlar arasinda
solunum yolu enfeksiyonlarinin yénetiminde halk saglig1 stratejilerini desteklemek i¢in gelismis molekiiler tani araglarinin
kullanilmasi gerekliliginin altin1 ¢izmektedir.

Anahtar kelimeler: Solunum Yolu Enfeksiyonlari, Multipleks PCR, Viral Patojenler, SARS-CoV-2, Bakteriyel ko-enfesiyonlar,
USYE.

INTRODUCTION A/B), and Human Coronavirus (HCoV) alongside
bacterial pathogens such as Streptococcus
pyogenes (S. pyogenes), Streptococcus pneumoniae
(S. pneumoniae), Mycoplasma pneumoniae (M.
pneumoniae), and Haemophilus influenzae (H.
influenzae). Some viruses, like RSV and IFN A/B,
exhibit significant seasonal variations, while
others persist throughout the year>. RTI
symptoms range widely, from simple colds to
severe conditions like pharyngotonsillitis,
sinusitis, and laryngotracheitis®.

Respiratory tract infections (RTIs) encompass a
group of diseases affecting the upper and lower
respiratory tracts, characterized by high
prevalence and significant public health burden
due to a wide variety of pathogens!. RTIs are
among the leading causes of morbidity and
mortality globally, ranking fourth in terms of
global mortality based on recent WHO data?3. The
etiological agents of RTIs include a wide range of
pathogens such as viruses, bacteria, and fungi.
The respiratory pathogens responsible for The upper respiratory tract (URT) is frequently
infections vary regionally due to climatic, cultural, —exposed to external microorganisms, and hosts a
and geographic differences*. resident microbiota. The nasal and oral cavities
are good entry points for pathogens into the lower
respiratory  and  gastrointestinal  tracts.
Disruptions in microbial balance, increased
antimicrobial exposure, and loss of beneficial
microorganisms can predispose the URT to
pathogen colonization, increasing susceptibility
to Upper Respiratory Tract Infections (URTIs)’.
Symptoms of URTIs, including sore throat, fever,

In pediatric patients, etiological agents of
respiratory infections are generally Adenovirus
(AdV), Human Bocavirus (HBoV), Human
Enterovirus (HeV), Human Rhinovirus (HRV),
Respiratory Syncytial Virus (RSV A and B), Human
Metapneumovirus (HMPV), Human Parainfluenza
Virus (HPiV 1/2/3/4), Influenza viruses (IFN
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nasal discharge, and cough, affect many
individuals, leading to increased healthcare
utilization and significant medical costs8. Risk
factors for URTIs include early exposure to
infectious agents, immunosuppression, indoor
and outdoor pollution, secondhand smoke
exposure, atopic reactions, allergies, and low
socio-economic status. These infections can recur
and sometimes require hospitalization®. WHO
estimated approximately 5 million deaths in
children under five years due to RTIs in 2022,
emphasizing the preventable nature of these
deaths through timely treatment0.

Diagnostic methods for these infections are
generally culture (for especially bacterial agents),
immunochromatographic tests, cell culture (for
especially viral agents), direct fluorescent
antibody tests, ELISA, and molecular techniques
such as Polymerase Chain Reaction (PCR)1.12,
Multiplex PCR (MT-PCR) panel tests, offering high
sensitivity and rapid turnaround times, are
increasingly used for the simultaneous detection
of various pathogens in a single sample. Viral and
bacterial co-infections in pediatric patients are
frequently identified using MT-PCR13,

This study was aimed to determine the positivity
rates of AdV, INF (A/B), HRV, RSV (A/B), SARS-
CoV-2, and S. pneumoniae using a 7-pathogen MT-
PCR panel and AdV, HCoV (NL63, 0C43, HKU1,
229E), INF (A/B/A H1IN1 2009/A H3), HBoV,
HMPV, HeV, HRV, RSV (A/B), SARS-CoV-2, HPiV
1/2/3/4, S. pyogenes, S. pneumoniae, H. influenzae,
B. pertussis, M. pneumoniae, and L. pneumophila
using a 24-pathogen MT-PCR panel among
pediatric patients presenting with URTI
symptoms between January and July 2024.
Additionally, it was also aimed to compare the
findings of these two molecular panels.

METHODS

Between January and July 2024, nasopharyngeal
swab samples were collected from 61 pediatric
patients presenting with URTI symptoms at
Kafkas University Health Research and
Application Hospital, Pediatric outpatient clinic.
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Before initiating the study, clinical data, including
clinic, gender, and age were recorded. Ethical
approval was obtained from the Clinical Research
Ethics Committee of Kafkas University Faculty of
Medicine (Decision No: 2024 /368).

Nasopharyngeal swab samples were collected by
the clinicians from the nasopharyngeal region
under hygienic conditions and transported to the
laboratory on the same day in vNAT® transfer
tubes. Nucleic acid extraction was performed
using the Bio-speedy Extraction kit (Bioeksen,
Istanbul, Turkey) based on a magnetic bead
method, following the manufacturer’s
instructions, on the Zybio EXM 3000 device
(Zybio, Bioeksen, Istanbul, Turkey). Samples were
processed in sterile conditions for MT-PCR
analysis after obtaining high-purity nucleic acid
(RNA-DNA) from the lysate, nucleic acid
adsorption, magnetic bead transfer, washing, and
elution steps. All patients’ samples were evaluated
first 7- pathogen PCR panel and then 24-pathogen
PCR panels. All results were recorded and
compared with eachothers.

The Respiratory RT-qPCR MX-24L panel detected
18 viral and 6 bacterial agents, including SARS-
CoV2, EV, RHV, HPIV (1/2/3/4), AdV, HBoV,
HMPV, INF A/B, INF A HIN1 2009, INF A-H3, INF
A-H1, HCoV-0C43, HCoV-HKU1, HCoV-229E,
HCoV-NL63, RSV A/B, S. pyogenes, S. pneumoniae,
H. influenzae, B. pertussis, M. pneumoniae, and L.
pneumophila.

Simultaneously, the 7-pathogen Respiratory Panel
used the same method to detect INF A/B, SARS-
CoV2, RHV, RSV A/B, AdV, and S. pyogenes. “SY-1
Rxn and SY-2 Rxn” strips were placed on a cooling
block at -22°C. To each strip, 10 pL of “Template
Nucleic Acid” was added from patient samples
using precise pipetting techniques. The strips
were sealed and placed into the Micro-PCR (BMS
mic qPCR cycler, Bioeksen, Istanbul, Turkey)
device for analysis. Table 1 outlines the
amplification steps of the 7- and 24-pathogen
Respiratory Panels using Multiplex-PCR.
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Table I: Amplification steps for 7- and 24-Pathogen Respiratory Panels

Steps Cycle Count Temperature Duration
Reverse Transcriptase 1 52°C 3 min.
Holding 1 95°C 10 min
. 95°C

Denaturation (12) Touchdown Cycle 1 sec.
Touchdown Cycle 67°C-56°C 15 sec.
Denaturation 95°C 1 sec.
Attachment/extension 95°C 15 sec.

. (FAM-Green) (HEX-Yellow)
Detection 30 (ROX-Orange) (CY5-Red)

The obtained amplification curves were analyzed
using the Sigmoida software, based on the Cq
values. For each reaction well, the FAM, HEX, ROX,
and CY5 channels were examined, and curves
above the threshold value were considered
"positive” while non-sigmoidal curves were
evaluated as "negative."

RESULTS

Nasopharyngeal swab samples from 61 pediatric
patients who presented URTI symptoms and
admitted to Kafkas University Health Research
and Application Hospital Pediatric outpatient
clinic were collected. These samples had
previously been tested using a 7-pathogen
respiratory panel in routine Microbiology
laboratory and we retested the same samples by
using a 24-pathogen panel. The data were
compared with the 7-pathogen panel results.

A total of 61 patients were enrolled in this study.
Of those, 31 (50.82%) were female, and 30
(49.18%) were male, with a mean age of
4.41+0.50 years. As seen in Table 2, the most seen
detected microorganism was S. pneumoniae by
24-pathogen panel, while it was INF-A by 7-

pathogen panel (Table 3). According to the PCR
results, 13 of the 61 samples showed only viral
infections, 8 showed only bacterial infections, and
38 had co-infections, while no pathogens were
detected in 2 sample. By the way, 44 of the 61
samples showed only viral infections, 5 showed
only bacterial infections, and 11 had co-infections,
while no pathogens were detected in 10 sample in
7-pathogen panel. All number and percentage
information about microorganism can be seen
both in Table 2 and Table 3.

One or more additional microorganism was
detected in 32 patients by 24-pathogen PCR panel
when compared to the results of 7-pathogen PCR
panels. The result was negative in two patients by
24-pathogen PCR panel, while a microorganism
was detected by 7- pathogen PCR panel in the
same patients. While the cause of this situation is
unknown; it is estimated that it may be due to a
mistake in the steps of isolation and/or
manipulation. On the other hand, the result was
negative in 10 patients by 7-pathogen PCR panel,
while at least one microorganism was detected by
24-pathogen PCR panel in the same patients.

Table II: Pathogen distribution of the 24-pathogen Respiratory Panel

Pathogens n % Pathogens n % Pathogens n %
S. pneumoniae 26 22,4  SARS-CoV-2 4 3.4 L. pneumoniae - -
RSV-A/B 12 10,3 INF-AH3 4 3.4 HPiV-4 - -
H. influenza 11 9,5 INF-B 4 3.4 HBoV - -
INF-A 10 8,6 HCoV-229E 2 1.7 HCoV-NL63 - -
S. pyogenes 10 8,6 HCoV-HKU1 2 1.7 EV - -
RHV 9 7,8 HMPV 1 0.9 HPiV-1 - -
INF-A HIN1 2009 6 52 HCoV-0C43 1 0.9 HPiV-3 - -
AdV 6 52 HPiV-2 1 0.9
M. pneumoniae 6 5,2 B. pertussis 1 0.9
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According to the Chi-square test results, no
significant differences were found between the
7-pathogen PCR results and gender (p=0.578),
or between the 24-pathogen PCR results and

Dicle Tip Derygisi / Dicle Med ] (2025) 52 (2) : 273-281

gender (p=0.362). Similarly, no significant
differences were found between PCR results
and age (p=0.783).

Table Ill: Pathogens and Co-infection distribution of the 7-pathogen Respiratory Panel

INF-A 10 143 RSVI/INF-B 4 36.4
INF-B 19 27.1 S. pyogenes/SARS-CoV-2/RSV 1 9.1
SARS-CoV-2 3 4.3 AdV/S. pyogenes 2 18.2
S. pyogenes 8 11.4  INF-A/INF-B 1 9.1
RHV 8 11.4 RHV/INF-B 3 27.3
AdV 10 14.3

RSV 12 17.1

Total 70 Total 11 18,3

Among the 61 samples included in the study, a
pathogen was detected in 59 (96.7%), while no
pathogen was observed in 2 (3.8%). In 13
samples (22.03%), only viral pathogens were
detected, and in 8 samples (13.56%), only
bacterial pathogens were identified. Co-
infections were detected in 38 samples
(64.41%), with 22 samples (57.9%) having two

pathogens, and 16 samples (42.1%) having
three or more pathogens (Table 4). The most
commonly detected co-infection was RSV A/B
and S. pneumoniae (n=5, 13.2%). The left side of
Table 4 is presenting the distribution of three or
more co-infection agents, while the right side of
it is presenting the distribution of two co-
infection agents.

Table IV: Co-infection distribution of the 24-pathogen Respiratory Panel

Pathogens n % Pathogens n %

SARS-CoV2/RSV/INF-B 1 2.6 RSV/S. pneumoniae 5 13.2
INF-A/INF-A H3/S. pneumoniae/AdV 1 2.6 RHV/S. pneumoniae 2 5.3
INF-B /S. pneumoniae/H. influenzae 1 2.6 SARS-CoV2/S. pyogenes 2 5.3
RHV/H. influenzae/HPiV-2 1 2.6  AdV/HCoV-HKU1 1 2.6
AdV/S. pneumoniae/H. influenzae 1 2.6 INF-A/INF-A H3 1 2.6
HMPV/H. influenzae/S. pneumoniae 1 2.6 INF A/H. influenzae 1 2.6
HCoV-OC43/S. penumoniae/S. pyogenes 1 2.6 RHV/M. pneumoniae 1 2.6
RSV/M. pneumoniae/S. pneumoniae 1 2.6 RSV/H. influenzae 1 2.6
INF-A/INF-B/INF-A H1IN1 2009/S. pneumoniae 1 2.6 M. pneumoniae/S. pneumoniae 1 2.6
INF-A/INF-A H3/M. pneumoniae/H. influenzae 1 2.6 INF-B /S. pneumoniae 1 2.6
INF-A HIN1 2009/S.pneumoniae 1 2.6 S. pyogenes/S. pneumoniae 1 2.6
INF-A/INF-A H1N1 2009/S. pneumoniae/HCoV-229E 1 2.6 H. influenza/S. pyogenes 1 2.6
RHV/H. influenzae/S. pneumoniae 1 2.6 RSV/M. pneumoniae 1 2.6
INFA/ INFA H1IN1 2009/S.pneumoniae/B.pertussis/H.influenzae 1 2.6 INF-A/INF-A H1IN1 2009 1 2.6
RSV/H.influenzae/S.pneumoniae 1 2.6 AdV/S.pyogenes 1 2.6
INF-A/INF-A H1N1 2009/S.pneumoniae 1 2.6 HCoV-HKU1/RHV 1 2.6
Total 16 416 Total 22 623
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DISCUSSION

RTIs continue to pose a significant burden on
global healthcare systems with the emergence
of SARS-CoV-212, URTI is characterized by one
or more symptoms such as fever, cough, nasal
discharge, nasal congestion, and respiratory
distress, and can lead to respiratory system
diseases such as laryngotracheitis,
bronchiolitis, the common cold, otitis, tonsillitis,
sinusitis, acute bronchitis, and laryngitisl4.
These infections increase hospital visits and
create a significant economic burden on
healthcare systems by causing workforce loss
due to treatment processes and
hospitalizations1>16, The simultaneous
presence of multiple viral and bacterial
pathogens can complicate the diagnostic
process due to the similar symptoms caused by
these pathogens. At this point, molecular
methods such as RT-PCR tests emerge as an
effective tool for diagnosis due to their high
sensitivityl’. RT-PCR, the ability to detect both
viral and bacterial pathogens simultaneously,
not only allows for accurate and effective
treatment but also contributes to obtaining
epidemiological and prevalence data to
understand the distribution of pathogens.
Various multiplex PCR test panels are used
today for the detection of respiratory viruses!’-
19, Moreover, it contributes to accurate
treatment processes by increasing the diagnosis
rate up to 90%?15.

When the positivity rates of viral and bacterial
agents causing URTI in the literature were
checked, it was seen that most of studies had
parallel findings. Sen et al. examined 21
pathogens using RT-PCR in 120 patients, and
detected one or more agents in 71 (59.2%)
patients, while no pathogens were detected in
49 (40.8%). Of those agents, 69.8% were viral
and 30.2% were bacterial’®. Another study
performed by Aydin et al. also reported similar
data that 60.4% of detected agents were viral
and 39.4% were bacterial20. Karabulut et al.

performed a study in 9354 patients and
detected 23 different respiratory pathogens by
using multiplex respiratory panel kit. They
detected viral pathogens in 3,779 (48.41%)
patients and bacterial pathogens in 1254
(16.06%) patients2. Duclos et al. detected viral
pathogens in 558 patients (99.1%) and
bacterial pathogens in 5 patients (0.9%) out of
1334 patients?L. In our study, the viral pathogen
rate with 7-pathogen panel was detected as
88.6%, while the bacterial pathogen rate was
11.4%. In 24-pathogen panel, these rates were
determined as 53.4% and 46.6%, respectively.
The results of our study are consistent with
other studies in the literature that viral
pathogens are more dominant than bacterial
pathogens among circulating URTIs agents. This
may due to the fact that URTI is generally of viral
origin, and molecular methods such as RT-PCR
allow for extensive pathogen detection.

The use of a multiplex pathogen approach in the
detection of agents causing URTI will accelerate
the identification of co-infections, which are
common in children under the age of 5, and help
understand their prevalence. Since co-
infections leads an increase in severity and
mortality rates, rapid diagnosis is advantageous
as it saves time, costs, and provides faster and
more specific treatmentsi3. Aydogan et al.
detected 2,156 (24.4%) pathogens in 8,825
samples. The most frequent pathogens in these
positive samples were HRV (n=586, 31.8%) and
RSV (n=302, 16.4%), respectively?2. In another
study, the frequencies of pathogens were as
follows: HRV (n=20, 23.3%), S. pneumoniae
(n=16, 18.6%), HCoVs (n=15, 17.4%), INFs
(n=9, 10.4%), and S. aureus (n=9, 10.4%)7.
Zhao et al. detected the following agents in their
study; S. pneumoniae (9.66%), M. catarrhalis
(5.80%), PiV (4.83%, including types!#, and
HMPV (3.38%)23. Similarly, another study
reported that the most frequently detected
pathogens were HRV/EV (25.13%) and RSV
A/B (24.42%)2%*. In our study, the most
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frequently detected pathogens for the 24-
pathogen panel were S. pneumoniae (n=26,
22.4%) and RSV A/B (n=12, 10.3%), while they
were INF-B (n=19, 27.1%) and S. pyogenes (n=8,
11.4%) for 7-pathogen panel. According to the
current literature, it is understood that the
positivity rates of viruses such as INF, HCoV,
RSV A/B, HRV/EV, HPMV, and bacteria
including S. pneumoniae, H. influenzae, and S.
pyvogenes in URTI can vary over time and in
different regions. The understanding of this
variability and the reliability of the prevalence
data obtained significantly depend on the
contribution of molecular methods, especially
techniques like RT-PCR.

The co-occurrence of agents causing URTI (co-
infection) increases the severity of the disease
and exacerbates the clinical process. The impact
of viral and bacterial co-infections has become
more pronounced, particularly during the
COVID-19 pandemic2>26, Kuskucu et al. detected
multiple pathogens in 57 samples (7.23%) and
reported co-infection rates for HCoV/RSV,
HMPV/AdV, HPiV/EV, and HBoV as 7.23%,
6.47%, 0.63%, and 0.13%, respectively1>. Tiire
et al. detected co-infection in 37 of 119 patients
(31.1%). They most frequently observed the
combination of HRV and INF-A (33.3%) and
HRV and RSV-A/B (27.3%)?%’. Aydogan and
colleagues detected multiple pathogens in 313
of 2156 patient samples (14.5%). The most
frequently detected combinations were
AdV/RV (10.9%) and EV/HRV (9.6%)22. A study
performed in our country reported the co-
infection rate detected by 7-pathogen Multiplex
PCR panel for URTI as 9.14%?28. In our study, the
co-infection distributions in patients infected
with multiple agents were RSV/S. pneumoniae
for the 24-pathogen panel (n=38, 62.3%) and
RSV/INF-B for the 7-pathogen panel (n=11,
18.3%).

MT-PCR enables to detect the co-infection in
diseases and to test the greater number of
pathogens. In this context, it is possible to say
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that pathogens such as H. Influenzae, S.
pneumoniae, HRV, EV, RSV, INF, and AdV often
form co-infections with other respiratory
agents both n our country and globally.
Depending on the type of pathogen, co-infection
case/mortality rates, bacterial and viral
infection rates in developing countries were
range from 16-18%, 10-14%, and 1-7.3%,
respectively?9.

Co-infections have the potential to pose a global
public health threat. In this context, the MT-PCR
method enables the rapid and accurate
identification of pathogens, facilitating timely
and effective treatment. At the same time, it
contributes to reducing unnecessary antibiotic
use and preventing the development of
multidrug resistance. This reduces hospital
admissions and mortality risk, thereby
alleviating the burden on healthcare systems39.
Unnecessary antibiotic prescriptions in viral
infections are a critical factor that leads to the
development  of resistance. Therefore,
molecular tests like MT-PCR are of great
importance in determining the etiology of the
pathogen and implementing the correct
treatment strategies. Additionally, MT-PCR
enables timely diagnosis, allowing for the rapid
implementation of necessary measures to
control the spread of the infection31.

In conclusion, respiratory pathogens which
exhibit seasonal variations and are more active
during the winter and spring months in our
country infect pediatric patients, and no similar
study has been conducted in the Kars region
before, as seen in the literature. It is believed
that sharing the data obtained from this study
will contribute scientifically to the literature. In
this study, we compared the rates of viral and
bacterial infections detected by two different
PCR panels (7-pathogen and 24-pathogen) in
children aged 0-16 years with URTIL. The 24-
pathogen MT-PCR panel allowed us to detect
the presence of pathogens not found in the 7-
pathogen panel. The results suggest that
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working with more comprehensive multi-plex
panels rather than narrow ones, which are a
rapid and effective method for identifying URTI
pathogens, is crucial for the accurate
determination of pathogen etiology and
prevalence. Moreover, a comparison in terms of
cost, performance, and technical aspects guides
the decision-making process in choosing which
analysis method to use.
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Abstract

Aim: Familial hypercholesterolemia leads to the buildup of atherosclerotic plaques in the arteries, greatly elevating the risk of early-
onset coronary heart disease. The objective of this study was to examine the clinical, laboratory, and genetic profiles of patients
affected by familial hypercholesterolemia.

Methods: A retrospective review was performed on the demographic, clinical, biochemical and genotypic profiles of 124 individuals
diagnosed with familial hypercholesterolemia.

Results: These cases from 6 centres comprised 50.8% males and 49.2% females. There was a history of hypercholesterolemia in the
mothers of 43.5% of the cases and in the fathers of 53.2%. At the time of diagnosis, 81.5% of the cases had no complaints, 3.2% had
skin lesions and 3.2% had weight gain complaints. Mutations were detected in the LDLR gene in 95.2% of the cases, in the APOE gene
in 3.2% and in the APOB gene in 1.6%.

Conclusion: Familial hypercholesterolemia cases are still under-detected both in Tiirkiye and worldwide. Consequently, the
prevention of coronary artery diseases caused by hypercholesterolemia is not feasible, underscoring the need for implementing more
robust and widespread screening protocols.
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DOI: 10.5798/dicletip.1723050

Correspondence / Yazisma Adresi: Abdurrahman Akgun, Department of Pediatrics, Division of Metabolism, Firat University School of Medicine, Elazig,
Tiirkiye, Universite Mahallesi Yunus Emre Bulvar No:20, 23200, Elazig, Tiirkiye e-mail: arakgun@gmail.com

283


https://orcid.org/0000-0002-2917-2469
https://orcid.org/0000-0002-9381-047X
https://orcid.org/0000-0002-1587-2907
https://orcid.org/0000-0002-7159-4008
https://orcid.org/0000-0002-3315-6664
https://orcid.org/0000-0001-7937-7721
https://orcid.org/0000-0001-8867-0508
https://orcid.org/0000-0001-6481-3172
https://orcid.org/0000-0002-5946-7356
https://orcid.org/0000-0001-6490-2984
https://orcid.org/0000-0001-9676-7086
https://orcid.org/0000-0001-5170-5594
https://orcid.org/0000-0001-7256-0750

Akgun A, Uzunyayla G., Gucuyener Ozkan N., et al.

Ailevi Hiperkolesterolemili Vakalarin Klinik ve Laboratuvar 6zelliklerinin
Degerlendirilmesi: cok Merkezli Calisma
0z
Amag: Ailevi hiperkolesterolemi, arteryel damarlarda aterosklerotik plak birikimine neden olur ve gen¢ yasta koroner kalp hastaligi

riskini dnemli 6l¢lide artirir. Bu ¢alismanin amaci, ailevi hiperkolesterolemili hastalarin klinik, laboratuvar ve genetik 6zelliklerini
degerlendirmektir.

Yontemler: Ailevi hiperkolesterolemili 124 hastanin demografik, klinik, biyokimyasal ve genotipik 6zellikleri retrospektif olarak
incelendi.

Bulgular: Bu 6 merkezden toplanan olgularin %50,8'i erkek ve %49,2'si kizlardan olugsmaktaydi. Vakalarin %43,5'inin annesinde ve
%53,2'sinin babasinda hiperkolesterolemi dykiisii vardi. Tani aninda vakalarin %81,5'inin hi¢bir sikayeti yok iken, %3,2'sinde cilt
lezyonlar: ve %3,2'sinde kilo alma sikayeti vardi. Mutasyonlar vakalarin %95,2'sinde LDLR geninde, %3,2'sinde APOE geninde ve
%1,6'sinda APOB geninde tespit edildi.

Sonug: Ailevi hiperkolesterolemi vakalar1 hem Tiirkiye'de hem de diinya ¢apinda hala yeterince saptanamamaktadir. Sonug olarak,
hiperkolesterolemiye bagh koroner arter hastaliklar1 6nlenememektedir, bu nedenle daha etkili ve kapsamli tarama prosediirlerine

acik bir ihtiyag vardir.

Anahtar kelimeler: Ailevi hiperkolesterolemi, LDL-kolesterol, Ateroskleroz, Lipoproteinaferezi.

INTRODUCTION

Familial hypercholesterolemia (FH) is a genetic
disorder passed down in an autosomal
dominant manner, causing elevated
concentrations of total cholesterol (TC) and
low-density lipoprotein cholesterol (LDL-C)1-3.
Due to the accumulation of atherosclerotic
plaque in the arteries caused by FH, the
likelihood of early-onset coronary heart disease
(CHD) is greatly increased?+.

Homozygous familial hypercholesterolemia is a
rare and life-threatening disease initially
clinically characterized by plasma cholesterol
levels >13 mmol/L (>500 mg/dL), diffuse
xanthomas, and marked early and progressive
atherosclerotic cardiovascular disease®>®.

The prevalence of heterozygous FH in the
general population is estimated to be one in 200
to 300 people. Homozygous familial
hypercholesterolemia, on the other hand, is
relatively rare, with an estimated prevalence of
1:300,000 to 1:400,0005758.

Patients with FH have predominantly excess
coronary heart disease rather than cerebral or
peripheral artery disease. The risk of early
coronary heart disease increases approximately

20-fold in heterozygous FH, with the highest
risk occurring in untreated young males®.
Patients diagnosed with homozygous FH may
usually experience the first cardiovascular
event in adolescence, nonetheless, early
manifestations, including angina pectoris, have
been documented in childhood10.11,

The objective of this study was to assess the
clinical, laboratory, and genetic features of
familial hypercholesterolemia patients who
were seen at six centres until August 2023.
Thus, this study is expected to fill a significant
gap in the literature by providing original and
detailed data that can support clinicians in the
diagnosis and management of familial
hypercholesterolemia in childhood.

METHOD
Patients and laboratory analyses

A retrospective evaluation was made of the
clinical characteristics in the patient files of 124
paediatric cases diagnosed with familial
hypercholesterolemia  in 6 Paediatric
Metabolism Clinics in Tirkiye. The patients
comprised63 (50.8%) males and 61 (49.2%)
females.  The diagnosis of  familial
hypercholesterolemia was defined as the
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presence of a pathogenic genetic mutation
related to the clinical condition or LDL
cholesterol level>130mg/dl showing the
familial characteristic.

Data were recorded retrospectively from the
patient files of gender, age at diagnosis, current
age, bodyweight at the time of diagnosis, weight
to height ratio at the time of diagnosis, parental
history of hypercholesterolemia, parental
history of myocardial infarctus, parental
consanguinity, complaints on presentation,
physical examination findings, the presence of
hepatosteatosis on ultrasonography (USG),
carotid intima media thickness measured on
USG, diagnostic pathway, glucose, AST, ALT,
total cholesterol, LDL cholesterol, HDL
cholesterol, and triglyceride levels at the time of
diagnosis, treatments received, treatment
response rates, genetic analysis results, liver
transplantation information, and data of LDL
apheresis.

Subjects under the age of 18 with an LDL
cholesterol level exceeding 130 mg/dL, or
harboring a pathogenic genetic variant
associated with elevated LDL cholesterol levels,
were included in the study. Individuals aged
over 18 years at the time of diagnosis, those
with LDL cholesterol levels below 130 mg/dL,
or those with medical conditions known to
cause secondary hypercholesterolemia were
excluded from the study.

As this was a retrospective study, no prior
sample size calculation was performed. All
eligible cases meeting the inclusion criteria
within the defined time period were included in
the analysis.

Genetic analyses were performed either as
single-gene sequencing or as part of a multi-
gene panel, depending on the clinical context
and the availability of diagnostic tools at each
center. In cases where clinical suspicion
strongly pointed toward familial
hypercholesterolemia, sequencing of the LDLR

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 283-297

gene was prioritized. For broader diagnostic
assessment, a multi-gene panel including LDLR,
APOB, PCSK9, APOE, and other lipid
metabolism-related genes was employed.
Ethical clearance for the research was granted
by the Local Ethics Committee (Protocol no:
2024/08-48, dated: 23 May 2024). This study
was managed accordingly with the Declaration
of Helsinki. Because the study had a
retrospective design, no informed consent was
required from the legal guardians of the cases.

Statistical Analyses

Statistical analysis of the study data was
performed using SPSS version 22 software
(SPSS Inc.,, Chicago, IL, USA). Continuous
variables were summarized with mean =*
standard deviation (SD), median, minimum, and
maximum values, while categorical variables
were expressed as counts (n) and percentages
(%). To evaluate potential differences in total
cholesterol and LDL cholesterol levels at
diagnosis  between  heterozygous and
homozygous familial hypercholesterolemia
cases, the Mann-Whitney U test was performed,
with statistical significance set at p<0.05.

RESULTS
Demographic findings

The average age of patients at diagnosis was
8.2+4.51 years (range: 0.6-17 years), while at
the time of data collection, it was 11.7+5.02
years (range: 1-24 years). At the time of
diagnosis the mean age of cases was 7.9+5.13
years for those diagnosed with selective family
screening, 8.3+3.94 years for those diagnosed
with universal screening, and 8.6+4.90 years for
those diagnosed incidentally. Due to the non-
normal distribution of the data, a chi-square test
was conducted to examine significant
differences between them. No significant
difference was determined in the ranges
(p=0.877, p=0.087, and p=0.934, respectively).
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At the time of diagnosis, the mean weight
according to height ratio was 104+20.1%
(range, 61-161%). Accordingly, 12% of the
cases were evaluated as overweight, and 17.7%
as obese. Parental consanguinity was present in
339% of the ~cases. A  history of
hypercholesterolemia was present in the
mothers of 43.5% of the cases and in the father
of 53.2%. A history of myocardial infarctus

experienced at a young age was present in the
mother in 1.6% of the cases and in the father in
15.3%. The diagnosis was made incidentally in
21 (16.9%) cases during investigation of an
unrelated complaint, from selective family
screening in 42 (33.9%) cases, and from
universal screening in 61 (49.2%).The general
characteristics of the cases are shown in
Supplementary material 1.

Supplementary Material 1: Demographic, clinical, laboratory and genetic analysis findings of the cases included

in the study
Ca ﬁ?e m?terg Mater Zﬁhtemer Pater |Total LDL
Gen | . YPE hal mi YPET Ihal MI [cholest |cholest .
se diagn |rchole |, . cholest |, . Treatment Gene variant
der . histor . [histor |erol erol
no osis |sterole erolemi (mg/dl) |(mad)
(year) |mia a g g
1 M |90 N0 |- Yes |- 231,00 |151.0 |Diet LDLR  [¢:1060+10G>C
heterozygote
2 M 30 |Yes |- Yes |- 232,00 [153.3 [No APOB  |C:78906>C
heterozygote
3 [F [120 |No |- Yes |- 22100 (1657 |Dietsstatin  |[LDLR  |C-1678A>T
heterozygote
4 |M |00 |ves |- Yes |- 229,00 |169.0 |Diet LDLR  [&:1502C>T
heterozygote
5 M |06 [No |- No |- 243,00 |181.7 |Diet Undetect
6 [F (15 |Yes |- Yes |- 216,00 [186.0 [No LDLR  |&:1729T>C
heterozygote
7 M 170 [Yes |- Yes |+ 246,00 1902 |Diet NA
g8 M |70 [No |- Yes |- 260,00 |197.3 |Diet LDLR  |G:1678AST
heterozygote
9 [F [30 [No | No . 257,00 |199.2 |Diet NA
10 F |10 |ves |+ N0 | 26000 (2155 [Dietestatin | on'eCt
1 F |90 |Yes |- No |- 27900 [2155 |Diet+statin  |[LDLR  |©:204T>C
heterozygote
122 M |90 [No |- Yes |+ 281,00 [237.9 |Diettstatin  |LDLR  |©:1878A>T
heterozygote
13 F [70 |No |- Yes |- 310,00 |255.2 |Diet ggdetea
14 M [35 |Yes |- No |- 334,00 [250.0 |Diet LR [&:1730G>C
heterozygote
15 |F  |160 [No |- Yes |+  [330,00 2634 |Diet+statin |LDLR  |C-1260_1266del
heterozygote
16 F |60 |Yes |+ No - 303,00 [274.2 |Diet+statin Le’SdEte“
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17 170 |Yes Yes 336,00 |282.6 |Diet NA
18 10 |Yes Yes 342,00 (2940 |Diet LoLR  [C:1729T>C
heterozygote
19 160 [No Yes 37500 |301.2 |Diet+stain  |APOE  |©:200-502DelTCC
heterozygote
20 11.0 |No Yes 370,00 [320.6 |Diettstatn  |NA
Diet+statin+e
21 50 |Yes Yes 704,00 |691.0 |zetimibe+aph [LDLR  |S1729T>C
: homozygote
eresis
Diet+statin+e
22 20 |Yes Yes 710,00 7100 |zetimibe+aph [LDLR ~ |&-1729T>C
; homozygote
eresis
23 10 |ves Yes 810,00 |750.0 |Statin LR |&:1729T>C
homozygote
24 30 |Yes Yes 1016,00 [929.5 |Diet+statin  |LDLR  |©:1729T>C
homozygote
25 06 |Yes No 19500 |1340 |No LDLR  |G-1514G>A
heterozygote
26 100 [No Yes 303,00 [207.6 |[Statin LR [¢:378delC
heterozygote
27 120 |No No 273,00 2180 |Diet+statin  [LDLR ~ |S:2389G>A
heterozygote
28 60 |Yes No 342,00 [237.3 |Diet DR |G:1214G>A
heterozygote
29 11.0  |No No 317,00 2532 [Statin LDLR  |G-2389G>A
heterozygote
30 20 |No No 366,00 2636 |Dietsstatin  |LDLR  |©:1729T>C
heterozygote
31 50  |No No 364,00 2640 |Diet bR |C-378delC
heterozygote
32 100 |Yes No 350,00 [203.0 |Diet+statin |LDLR  |C-2389G>A
heterozygote
33 30 |No No 881,00 |747.6 |Statin LR [6:1729T>C
heterozygote
34 9.0 |Yes Yes 239,00 141,00 |Diet+statin ggdete“
35 70 [No No 222,00 (15300 |Dietromega 3 |19t
36 5.0 Yes Yes 226,00 (154,00 |Diet+omega 3 [NA
37 40  [No Yes 235,00 |158,00 |Diet ggdete“
38 40 |Yes No 234,00 |160,00 |Diet NA
39 100 |No No 249,00 [166,00 |Diet APOE  [C:388T>C
heterozygote
40 9.0 |No No 217,00 |172,00 |Diettomega |Undetect
3+statin ed
41 8.0 Yes Yes 250,00 (173,00 |Diet+omega 3 |[LDLR
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42 (M 5.0 Yes No 254,00 (176,00 |Diet+tomega 3 |LDLR C.1567G>A
heterozygote

43 |F 14.0 |Yes Yes 267,00 (181,00 |Diet+statin NA

44 M 7.0 Yes No 259,00 (182,00 |Diet NA

45 |F 12.0 |No No 230,00 (185,00 |Diet+omega 3 [NA

46 (M 13.0 |Yes No 265,00 (188,00 |Diet LDLR C.858C>A
heterozygote

47 M |100 |No No 266,00 |189,00 |Diet ggdetem
c.1502C>T
heterozygote,

48 M 5.0 No Yes 252,00 (193,00 |Diet+statin LDLR
c.1060+7T>C
homozygote (VUS)
C.1618G>A
heterozygote,

49 M 5.0 No Yes 272,00 (195,00 |Diet+omega 3 [LDLR
¢.1060+7T>C
homozygote (VUS)

50 |M 11.0 No No 281,00 (195,00 |Diet NA

51 |F 3.0 Yes No 254,00 (198,00 |Diet NA

52 [F 100 |No Yes 259,00 (198,00 |Diet+omega 3 ggdmed

53 |F 7.0 Yes Yes 271,00 (198,00 |Diet NA

54 M 4.0 No Yes 279,00 (204,00 |Diet NA

55 |F 5.0 No Yes 287,00 (210,00 |Diet+omega 3 [NA

56 |F 3.0 Yes No 296,00 (211,00 |Diet NA

57 M |12.0 |Yes No 208,00 [213,00 |Diettstatin  |LDLR  |C:894*2T>C
heterozygote

58 [F 130 |No Yes 316,00 |217,00 |Diet ggdmed

59 |F 7.0 No No 280,00 (219,00 |Diet NA

60 |M 11.0 No No 306,00 (221,00 |Diet NA

61 |M 12.0 |No No 323,00 |221,00 |Diet+statin NA

Diet+omeaa €.245G>A/¢.343C>T

62 |F 14.0 |[No Yes 291,00 (229,00 3+statin 9 LDLR compoundheterozyg
ote

63 |M 4.0 No Yes 307,00 (231,00 |Diet NA

64 |F 9.0 No Yes 317,00 |246,00 |Diet+statin NA

65 |M 10.0 |No Yes 321,00 |246,00 |Diet+statin NA

66 |F 12.0 |Yes Yes 305,00 (250,00 |Diet+statin LDLR C.2139A>G
heterozygote

67 |F 8.0 Yes No 322,00 (252,00 |Diet+statin NA

68 M [9.0 |Yes No 303,00 |257,00 |Dlettomega | o |CAI8G>A

3+statin heterozygote
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69 11.0 |Yes No 33200 250,00 |Dietsstatin  |[LDLR  |0:1102T>C
heterozygote
70 10 |No Yes 326,00 (262,00 |Diettomega3 |LDLR  |C:1867_1869delATC
heterozygote
71 150 |No No 34500 [264,00 |Dietstatin _ |NA
72 130 |No Yes 358,00 264,00 |Diet+statin  [LDLR  |C:1867_1869deIATC
heterozygote
73 160 |No Yes 350,00 |267,00 |Dlettomega |pp  |C-1102T>G
3+statin heterozygote
74 150 |Yes No 341,00 [268,00 |Dietrstatin  |NA
75 100 |No Yes 341,00 (280,00 |Diet+statn |LDLR  |C:2215C>T
heterozygote
76 30 |No Yes 358,00 282,00 |Dietromega3 [LDLR  [&1729T>C
heterozygote
77 120 |No No 334,00 |289,00 |QSt*Omega Iy,
3+statin
78 100 |Yes No 37400 |292,00 |Diet+statn  |LDLR  |©:1729T>C
heterozygote
79 130 |No No 376,00 (20500 |Diet+statn |LDLR  |C:1896T>G
heterozygote
80 80 |Yes No 346,00 29600 |Diet+statin  [LDLR ~ |C:2399G>A
heterozygote
81 150 |No Yes 387,00 |303,00 [Diettstain  |[LDLR  |--1046G>A
heterozygote
82 50 |No Yes 370,00 |305,00 |Diet NA
83 100 |No Yes 370,00 [318,00 |Dietromega iy,
3+statin
84 80 |No Yes 391,00 331,00 |Dietromega3 [LDLR  [C:093C>A
heterozygote
85 60 |Yes No 386,00 (367,00 |Diet+statn  |LDLR  |C:1L71C>A
heterozygote
86 10.0 |Yes No 418,00 (395,00 |Diet+statin ggdetem
87 70 |Yes Yes 410,00 (397,00 |Qitromega Iy,
3+statin
88 10.0 [No No 499,00 |a10,00 |Dietrstatine | o o ]c.940G>A
zetimib heterozygote
89 3.0 No Yes 482,00 |439,00 |Diettomega 3 |[NA
90 9.0 |No No 557,00 |493,00 |Detrstatinte | o ol 71dup homozygote
zetimibe
Diet+statin+e
91 100 |Yes Yes 626,00 |571,00 |zetimibe+aph [LDLR  |©:3267>C
: homozygote
eresis
92 130 |Yes Yes 660,00 (597,00 |Dletrstatinte | 5 o |C.2389+5G>T
zetimibe homozygote
93 6.0 |No No 760,00 659,00 |Dletistatinte |y,

zetimibe
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94 1.0 |No No 841,00 |747,00 |Diet ggdmed

95 16.0 |No Yes 24500 |207,00 |Diet LDRL  |:694+2T>C
heterozygote

96 6.0 |No No 322,00 |237,00 |Diet NA

97 9.0 |No Yes 377.00 |286.00 |Diet+statin  |LDRL  |¢-2416dup
heterozygote

98 15 |Yes No 538,00 Diet NA

99 45  |Yes No 204,00 |132,00 |Diet NA

éo 150 |No Yes 208,00 (149,00 |Diet NA

10 7.5 Yes Yes 231,00 (164,00 |Diet+statin NA

10 .

5 50 |No Yes 263,00 |167,00 |Diet NA

10 .

3 20 |No Yes 263,00 |167,00 |Diet NA

10 85 |No No 280,00 |171,00 |Diet Undetect |€.2635G>C

4 ed heterozygote

10 165 |Yes No 264,00 |184,00 |Diet LDLR  |C/B1A>C

5 heterozygote

20 145 |Yes Yes 282,00 (197,00 |Diet+statin NA

10 .

5 16.0 |No No 333,00 |213,00 |Diet NA

éo 100 |Yes No 301,00 (221,00 |Diet NA

10 1.0 |Yes Yes 325,00 |238,00 |Diet LDLR  [¢1729T>C

9 heterozygote

él 8.0 |Yes No 304,00 |239,00 |Diet+statin  |[NA

111 16.0 |Yes No 307,00 253,00 |Diet NA

;1 16.0 |Yes Yes 335,00 (263,00 |Diet+statin NA

~ 13.0 |Yes Yes 221,00 |145,00 |Diet LDLR 61720 c>T

3 heterozygote

11 70 [No Yes 25500 (181,00 |Diet LDLR  |¢1729T>C

4 heterozygote

él 30 |No Yes 243,00 |158,00 |Diet ggdetem

11 40 |No No 271,00 Diet¢statin~ [LDLR  |C:1729T>C

6 heterozygote

1 20 |No Yes 34400 |257.00 |Diettstatin  |LDLR  |C-1729T>C

7 heterozygote

i~ 1.0 |No Yes 302,00 (224,00 |Diet LDLR  |¢1729T>C

8 heterozygote
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31 M |80 [No Yes 341,00 (260,00 |Diet+statin  |NA

12 . .

0 F 8.0 No Yes + 209,00 Diet+statin NA

120 a0 |No Yes |+  [381,00 |207,00 |Diettstain  [LDLR  |:1729T>C

1 heterozygote

1206 70 |Yes No 30500 249,00 |Diet+statn  |[LDLR  |S4%° G>A
2 heterozygote

120 |140 |Yes No 252,00 193,00 |Dietsstatin  |[LDLR  |:20%4 c>T
3 heterozygote

120 105 |No No 377,00 (300,00 |Diet+statin  |LDLR  |6:2993 G>T
4 heterozygote

Abbreviations: M: male; F: female; MI: myocardial infarction; NA: not available

Clinical findings

There were no complaints at the time of
diagnosis in 81.5% of the cases, xanthomawas
presentin 4 (3.2%), and there were overweight
complaints in 5 (4%). The complaints of the
cases on presentation are shown in Table 1.

Table I: Complaints of the patients at the time of
diagnosis

Complaint Number | Percentage
of cases rate (%)

Overweight-obesity 5 4
Xanthomas 4 3.2
Upperrespiratorytractinfection 3 2.4
Chestpain 2 1.6
Transaminaseelevation 1 0.8
Menstrualirregularity 1 0.8
Polydipsia-pollakiuria 1 0.8
Weakness 1 0.8
Shortstature 1 0.8
Hypoglycemia 1 0.8
Abdominalpain 1 0.8
Skin rash 1 0.8
Vomiting 1 0.8
Withoutcomplaint 101 815

During diagnosis and follow-up, xanthoma of
various dimensions were determined in 7
(5.6%) cases, hepatomegaly in 3 (2.4%), and
hepatosteatosis in 7 (5.6%). Thickening of the

carotid intima media was determined in 4
(3.2%) cases and coronary artery disease in 2
(1.6%). One of these two cases died at the age of
23 years.

At the time of diagnosis, the mean TC levels of
the cases were determined to be 339+142
mg/dl (195-1016), LDL-C: 254+110 mg/dl
(132-747), HDL-C: 58+21 mg/dl (3-190), and
triglycerides: 105+72 mg/dl (41-494). Mean
glucose levels were 86.0£8.2 mg/dl, AST:
26.0+8.3 U/L, and ALT: 15.0+7.3 U/L.

Differences between cases with heterozygote

familial hypercholesterolemia (HeFH) and
those with homozygote familia
hypercholesterolemia (HoFH) - including

compound heterozygote- in respect of TC and
LDL-C levels at the time of diagnosis were
evaluated with the Mann Whitney U-test as the
data did not show normal distribution. The
values of the HoFH group were determined to
be significantly higher (p<0.001 and p=0.028).

Genetic findings

Given the limited accessibility of genetic testing
facilities in Tirkiye, genetic analysis was
performed in 74 of the 124 cases (59.7%)
included in the study. Of these cases, a
pathogenic variant was determined in 63/74
(85.1%), as a variant in the LDLR gene in 60/63
(95.2%), in the APOE gene in 2/63 (3.2%), and
in the APOB gene in 1/63 (1.6%).
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In the 35 different variants determined in 68
alleles in the LDLR gene, a heterozygote variant
was determined in 52/60 (86.7%), a
homozygote variant in 7/60 (11.7%), and a
compound heterozygote variantin 1/60 (1.6%).
The most common variant determined was
c.1729T>C (p.Trp577Arg) (30.8% - n:21/68).
Other variants determined in the LDLR gene are
shown in Figure 1. In 2 cases, ¢.1060+7T>C
variant was determined in homozygote form in
the LDLR gene. In the pathogenity scoring this
was reported as a variant of wuncertain
significance. In both cases heterozygote
c.1502C>T and c.1618G>A variants were also
determined to be pathogenic. Consistent with
the laboratory findings, these two cases were
accepted as heterozygote familial
hypercholesterolemia. Other variants are listed
in Supplementary material 1.

Variants detected in the LDLR gene

S i ) @ o ® W o o =l

Figure 1. Frequency of variants detected in the LDLR
gene

In 2 cases, ¢.500-502DelTCC and ¢.388T>C
variants in the APOE gene were determined as
heterozygote. In 1 case, ¢.7890G>C variant in
the APOB gene was determined to be
heterozygote.

Management

The treatments applied were seen to be 46/124

(37.1%) diet treatment, 12/124 (9.7%)
diet+omega3, 7/124 (5.6%)
diet+omega3+statins, 45/124 (36.3%)

diet+statins, 4/124 (3.2%) statins only, 4/124
(3.2%) diet+statins+ezetimibe, and 3/124

(2.4%) diet+statins+ezetimibe+LDL apheresis,
and no treatment in 3/124 (2.4%). Of the
117/124  (94.4%) cases who  were
recommended to follow diet treatment,
adherence to the diet was not good in 66
(56.4%).

Decreases in TC and LDL-C levels post-
treatment compared to before treatmentwere
determined to be 154% and 17.8%,
respectively in cases not taking
pharmacotherapy, 25.7% and 32.4% in cases
using statins only, and 44.7% and 47.9% in
cases using statins +ezetimibe.

Liver transplantation was performed in two
siblings who had a homozygote variant in the
LDLR gene for which diet+statins treatment
was not effective and LDL apheresis could not
be performed. In one of the siblings, liver
transplantation from a healthy donor was
performed at the age of 3 years, and in the other,
as a healthy living donor could not be found,
liver transplantation was performed from the
heterozygote mother on the family’s request
when the patient was 3.5 years old and had
widespreead xanthoma.

LDL apheresis was applied to 3 cases in this
study, all of whom had homozygote variants in
the LDLR gene. Of these, 2 patients did not
attend LDL apheresis treatment regularly, and 1
attended regularly once every 1-2 weeks.

DISCUSSION
Demographic findings

A previous study in Japan reported the
frequency of HeFH as 1/300, and it was also
reported that FH was present in 1/30 patients
with coronary artery disease (CAD) and in 1/15
patients with premature CAD®.Pederiva et al.
stated that diagnosis and treatment of FH in the
general population remained insufficient!2.
Although the current study was multicentre in
design, it does not provide information about
the general incidence in Tiirkiye. A previous
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study in Tirkiye reported the frequency of FH
as 1/270 in children and adolescents, and as
1/164 in the general populationi3.

Clinical findings

In most patients who have not started treatment
and have very high LDL-C levels, evident
atherosclerosis develops before the age of 20
years and they generally die before the age of 30
years®. The risk of early atherosclerotic
cardiovascular disease (ASCVD) in adults with
FH aged 20-39 years is 100-fold greater than in
individuals of the same age without FH14. It is
known that when atherosclerosis starts in the
early periods of life, it gradually progresses and
leads to clinical symptoms in later stages of life.
Both autopsy studies and imaging studies have
shown the presence of atherosclerosis in
adolescents and young adults?>. Consistent with
this, there was determined to be carotid intima
media thickening and atherosclerotic changes
in the coronary artery in the current study
cases.

Heterozygote phenotype generally emerges
with tendon xanthoma and the homozygote
phenotype with both tendon and skin
xanthomas3.In the current study, xanthoma were
determined in 5.6% of the cases. In one case
determined  with  homozygote  (LDLR)
hypercholesterolemia at the age of 1.5 years,
there was noticed to be an orange-yellow colour
change in lines on the palm of the hand at the
age of approximately 2 years, and xanthoma
started to emerge within the following 6
months.

HoFH is characterised by accelerated
atherosclerosis. The first signs and symptoms in
young children are usually associated with
aorta narrowing and insufficiency®. Patients
with homozygote or compound heterozygote
FH usually present in the first 10 years of life
with a severe and variable clinical statusl®.
Untreated LDLR-negative HoFH patients rarely
survive beyond the second decade> In
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literature, 3 cases have been reported who were
exitus at 4-6 years of agel01117 [n the current
study, one patient with homozygote
hypercholesterolemiaincompatible with
treatment was exitus at the age of 23 years.

Diagnostic process

For FH diagnosis, the primary criteria
employed include the US Make Early Diagnosis
to Prevent Early Death (MEDPED) criteria, the
UK Simon Broome system (UK FH Register
criteria), the Dutch Lipid Clinic Network
guidelines, and the National Lipid Association
expert  panel's guidance?18.  However,
regardless of the criteria, genetic analyses
constitute an indisputable central part of
diagnosis of all types?°.

As LDL levels may be hidden by high HDL in
HeFH, screening should be started after the first
6 weeks of life to avoid false negative results.
With the exception of the adolescent years
when growth spurts occur, LDL-C levels are
expected to be high in FH throughout childhood
and adulthood?0. Among the patients in the
present study, 14 (11.2%) were diagnosed at
the age of 2 years or below. Of these cases, FH
was determined with selective family screening
in 10, with universal screening in 2, and
incidentally because of other complaints in2.

The European Atherosclerosis Society (EAS)
recommends screening at 5 years of age, and
has stated the following criteria for paediatric
FH: (i) LDL-C>190 mg/d], (ii) LDL-C>160 mg/dl
and one parent with premature CAD or hyper-
LDL-C, (iii)) LDL-C>130 mg/dl and the
determination of a pathogenic gene mutation in
the patient or one of the parents.6 In the current
study, there were 24 cases with LDL-C levels of
130-190 mg/dl at the time of diagnosis. There
was no diagnosis of hypercholesterolemia in the
parents of 6 (25%) of those 24 cases, and the
diagnosis could be established genetically in 8
(33.3%). Additionally, LDL-C levels were found
to be above 500 mg/dl in 5 cases at the time of
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diagnosis. Of these,homozygote (LDLR) FH was
determined in 4 and heterozygote (LDLR) in
only one.

Genetic testing

The rate of determining pathogenic variants in
FH cases diagnosed clinically has been reported
to be 60-80% in adults.6 In patients where
mutation cannot be determined,
hypercholesterolemia may be secondary to
genetic abnormalities that cannot be identified
because of limitations in the method used, or it
may be polygenic in nature.7,18 In this case
series, apathogenic variant could be determined
in 85.1% of the cases for which genetic analysis
could be performed, which was consistent with
the literature.

FH linked to APOB, LDLR, and PCSKO9 follows an
autosomal dominant mode of inheritance.2 The
HoFH diagnosis is confirmed with the
identification of two pathogenic mutations in
two loci in the gene causing FH (LDLR, PCSKO9,
APOB). The identification of two loci of two
pathogenic mutations in LDLRAP1 leads to a
diagnosis of autosomal recessive
hypercholesterolemia.6 Loss-of-function
variants in the LDLR gene account for 60-80%
of the FH phenotype in patients. This is followed
by variants in the APOB gene (5-10%) or gain-
of-function variants in PCSK9 (<1%).
Occasionally, variants can occur in the APOE
gene or associated with one of a largegene
group(LDLRAP1, LIPA, SCAP, GPIHBP1, or
STAP1).19 In the current study, variants were
determined in the LDLR, APOB, and APOE
genes, primarily at a high rate in the LDLR gene,
consistent with the literature. No variants were
determined in the PCSK9 or LDLRAP1 genes.

Screening

Hypercholesterolemia screening should be
based onphenotype via LDL-C measurement
through cascade screening of high-risk
paediatric patients based on family history, or
selective screening, or genetic testing when

possible. In terms of age, it is recommended to
screen as early as 2 or 5 years old, according to
the National Heart, Lung, and Blood Institute
(NHLBI) in the United States and the EAS
guidelines, respectively.3 Routine universal
lipid screening is recommended by the NHLBI
for children at 11 years of age, and if there is a
first-degree relative history of ASCVD or FH, it is
suggested that it can be performed as early as
12 months?l, In another publication, screening
below the age of 2 years is not recommended as
lipid and lipoprotein levels tend to increase up
to approximately 2 years and become stable
thereafter®. If we had been able to conduct
screening in light of the guidelines'
recommendations, early diagnosis and
treatment before the age of 11 would have been
possible in 37 out of 124 (29.8%) cases.

MANAGEMENT
Lifestyle changes

Given their critical role in brain development,
lipids should not be limited in infants below 12
months of age unless deemed medically
essential?2. Diet treatment for children is
generally recommended to be started after the
age of 2 years3.

Of the daily energy requirement, 20-25% should
be provided by fats and 50-60% by
carbohydrates. Saturated fats should not exceed
7% of the energy requirement, and daily
cholesterol consumption should not exceed 200
mg. Trans-fats should be reduced as much as
possible®22. In the current study, diet treatment
was recommended for 94.4% of the cases, but
successful adherence to this treatment was
observed to be low.

Pharmacotherapy

In children with hypercholesterolemia, if LDL-C
continues to be =180 mg/dl despite
interventions for lifestyle modification, it is
recommended that irrespective of gender drug
treatment is started at 8-10 years and the target
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is to maintain LDL-C <135 mg/dlé. Even in
children <10 years of age, if LDL-C is 2200
mg/dl despite diet and exercise, then an early
start to drug treatment should be considered
taking age, risk factors, and family history into
account®,

There are data in the literature that the
following can be used in hypercholesterolemia
treatment: statins7,20, ezetimibe23, PCSK9
inhibitors20,23, angiopoietin-like protein 3
(ANGPTL3)  inhibitors24,25, bile acid
sequestrants3,23, lomitapidel6, bempedoic
acid18, mipomersen5,23, niacin23,
fibrates20,23, thyroid hormone receptor
agonists20, and choleresteryl ester transfer
protein inhibitors?20.

Until a sufficient response is obtained in the
treatment of FH, ezetimibe, PCSK9 inhibitor
(evolocumab), ATP citrate lyase inhibitor
(bempedoic  acid), = ANGPTL3 inhibitor
(evinacumab), and LDL apheresis can be
applied in addition to statins.26 In the report by
Mansfield et al., a case of HoFH (LDLR) treated
at 2 years of age showed a 77% reduction in
LDL-C levels after starting atorvastatin,
ezetimibe, evolocumab, and evinacumab??. In
the current study, 50.7% of the cases used
statins, and 5.6% statins+ezetimibe. In this case
series, it was observed that medical treatment,
particularly the combination of statins and
ezetimibe, was very effective. The decrease in
LDL-C level was determined to be 17.8% in
cases not taking pharmacotherapy, 32.4% in
cases using statins only, and 47.9% in cases
using statins +ezetimibe. This suggested that
the statins+ ezetimibe treatment was more
effective than statins alone.

Lipoprotein apheresis (LA)

There are many reports showing that
lipoprotein apheresis treatment provides long-
term positive outcomes including regression of
skin and tendon xanthoma®?27, a reduction in
angina pectoris symptoms, and suppresses the
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development of atherosclerotic deposits in the
coronary arteries®. As HoFH does not generally
respond well to drugs, LA treatment is required
in most cases. LA is usually started at age 4-6
years, butit has also been reported that it can be
performed at 2-4 years®11.28, When LA therapy
is delayed in HoFH, mortality from myocardial
infarctus has been reported.6 In the current
study, LA could only be performed in 3 HoFH
cases. Of these, 2 siblings did not attend
regularly for LA treatment, so the target LDL-C
levels could not be reached and no shrinking of
xanthoma was observed.

Surgical Therapy

As the provision of new LDL receptors with liver
transplantation increases receptor activity to
close to 60% and reduces LDL-C plasma levels
by 80%, liver transplantation seems to be a
good option forHoFH patients20. While liver
transplantation is generally preferred from a
donor without FH, it has been reported that
liver transplantation has been performed from
parents with HeFH when a suitable donor
cannot be found. However, these patients have
to continue with cholesterol-lowering drugs?°.
In one of the current cases, recovery was
obtained with liver transplantation from a
healthy living donor. The other case, where liver
transplantation was performed from the HeFH
mother, is being followed up in remission with
medical treatment.

CONCLUSION

The findings of this study highlight the
importance of routine screening
recommendations for hypercholesterolemia in
facilitating early case detection. It was also seen
that the combination of statins + ezetimibe,
which can be used for hypercholesterolemia in
Tiirkiye can be used effectively in this patient
group. It has been observed, however, that
accessing and routinely performing lipid
apheresis remains challenging for HoFH
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patients who  cannot liver

transplantation

undergo
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Abstract

Aim: This study explores the cardioprotective effects of Tasimelteon (TASI), a selective melatonin receptor agonist, following
traumatic brain injury (TBI). TBI triggers systemic inflammation, contributing to secondary cardiac injury and increased
morbidity. While TASI shows neuroprotective properties, its potential to protect the heart after TBI remains unknown.

Methods: Four groups were created from thirty-two adult male rats: Trauma, Trauma + TASI (1 mg/kg), Trauma + TASI (10
mg/kg), and Sham. Heart tissue was taken for genetic, immunohistochemical, and histopathological examinations.
Histopathology assessed hyperemia, hemorrhage, inflammation, and necrosis. Inmunohistochemistry measured 3-tubulin, IL-
1, and IL-6 expression, while RT-qPCR analyzed SIRT1, p53, BAX, and BCL-2 mRNA levels.

Results: The Trauma group displayed symptoms of myocardial damage, such as hyperemia, bleeding, and disturbed cell
architectures, but the Sham group's histopathological analysis indicated normal myocardial tissue. TASI treatments improved
these findings, with TASI-10 being more effective. Inmunohistochemistry showed minimal expression of 3-tubulin, IL-1, and
IL-6 in the Sham group, but significant upregulation in the Trauma group, indicating inflammation. Both TASI treatments
reduced these markers, with TASI-10 showing the greatest reduction. According to gene expression study, trauma reduced anti-
apoptotic genes (Sirt-1, Bcl-2) and elevated pro-apoptotic genes (Bax, p53). Gene expression was slightly restored by TASI-1,
but TASI-10 significantly improved all four genes.

Conclusion: TASI treatment, particularly at a 10 mg dose, effectively ameliorates myocardial injury caused by Trauma, with
improvements observed at the histological, molecular, and gene expression levels. This suggests that TASI may hold potential
as a therapeutic agent for myocardial protection.
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Travmatik Beyin Hasar1 Sonrasi Kardiyak Hasari Diizenlemede Tasimelteon'un Rolii:
Bax/Bcl-2, SIRT1/p53 Sinyalizasyonu ve Inflamatuar Sitokin Yollarina Odaklanma
0z
Amag: Bu calisma, travmatik beyin hasar1 (TBI) sonrasinda segici bir melatonin reseptér agonisti olan Tasimelteon (TASI)'un
kardiyoprotektif etkilerini arastirmaktadir. TBI, sistemik inflamasyonu tetikleyerek sekonder kardiyak hasara ve artan

morbiditeye katkida bulunur. TASI néroprotektif ozellikler goésterse de, TBI sonrasinda kalbi koruma potansiyeli
bilinmemektedir.

Yoéntemler: Otuz iki yetiskin erkek sican dért gruba ayrildi: Sham, Trauma, Trauma + TASI (1 mg/kg) ve Trauma + TASI (10
mg/kg). Bas travmasi, 24 saat sonra, histopatolojik, immiinohistokimyasal ve genetik analizler i¢in kalp dokular: toplandu.
Histopatoloji hiperemi, hemoraji, inflamasyon ve nekrozu degerlendirdi. immiinohistokimya B-tubulin, IL-1 ve IL-6
ekspresyonunu dlgcerken, RT-qPCR SIRT1, p53, BAX ve BCL-2 mRNA seviyelerini analiz etti.

Bulgular: Histopatolojik inceleme Sham grubunda normal miyokardiyal doku ortaya koyarken, travma grubunda hiperemi,
hemoraji ve bozulmus hiicre yapilari gibi miyokardiyal hasar belirtileri goriildii. TASI tedavileri bu bulgulari iyilestirdi ve TASI-
10 daha etkili oldu. Immiinohistokimya Sham grubunda B-tubulin, IL-1 ve IL-6'nin minimal ekspresyonunu gésterdi, ancak
travma grubunda inflamasyonu gosteren 6nemli bir yukari regiilasyon gosterdi. Her iki TASI tedavisi de bu belirtecleri azaltti
ve TASI-10 en biiyiik azalmay1 gosterdi. Gen ekspresyon analizi travmanin pro-apoptotik genleri (Bax, p53) artirdigini ve anti-
apoptotik genleri (Sirt-1, Bcl-2) azalttigini ortaya koydu. TASI-1 gen ifadesini kismen geri kazandirdi, TASI-10 ise dort gende
en dnemli gelismeyi sagladi.

Sonug: TASI tedavisi, 6zellikle 10 mg dozda, travmanin neden oldugu miyokardiyal hasari etkili bir sekilde iyilestiriyor ve
histolojik, molekiiler ve gen ifadesi seviyelerinde iyilesmeler gozlemleniyor. Bu, TASI'nin miyokardiyal koruma i¢in bir
terapdtik ajan olarak potansiyel tasiyabilecegini diistindiirmektedir.

Anahtar Kelimeler: Apoptozis, Inflamasyon, Kardiyoprotektif, Tasimelteon, , Travmatik Beyin Hasar
INTRODUCTION TBI triggers various inflammatory processes in

Traumatic brain injury (TBI) causes a tl;f acut(i)an.d Ehromc phases, ctatlng.syit((ejrlnlc

complicated chain reaction of secondary eftects. Froinflammatory cytokines Including

interleukin-1 (IL-1) and interleukin-6 (IL-6) are
released more often in response to post-injury
microglial activation and neuronal stress#.
These cytokines cross the blood-brain barrier

ailments that go beyond the central nervous
system (CNS), making it a major global public
health concernl. Among these systemic effects,

cardiovascular dysfunction, including i : )

neurogenic cardiotoxicity, is increasingly 11.1to.t.he peripheral c1r?ulat10n and Cf’ln lead to
recognized as a major contributor to morbidity significant changes in the cardiovascular
and  mortality  following  TBI2.  The system?.

pathophysiology of TBI-induced cardiotoxicity Inflammation following TBI may cause
involves excessive catecholamine release, myocardial dysfunction. When the effects of IL-

oxidative stress, mitochondrial dysfunction, and
apoptosis, which collectively impair myocardial
function3. Despite advances in neurocritical
care, there are limited effective therapeutic
strategies to mitigate the detrimental cardiac
effects associated with TBI. However, the
specific role of Tasimelteon (TASI) in
preventing TBI-induced cardiotoxicity remains
largely unexplored

1 and IL-6 directly on cardiomyocytes are
evaluated through cellular skeletal components,
beta-tubulin appears to play an important role
in this process®. Cellular signaling pathways
triggered by inflammation may alter the
structure of beta-tubulin, leading to disruption
of the cellular skeleton, decreased contractility
of cardiomyocytes, and disruption of
intracellular transport mechanisms”.

300



BCL2 associated X (Bax) and B-Cell Lymphoma
2 (Bcl-2) are important proteins in the
regulation of apoptosis via the mitochondrial
pathway. Bax is a pro-apoptotic protein that
promotes cytochrome c release by increasing
mitochondrial membrane permeability. Bcl-2,
on the other hand, suppresses the activity of Bax
by showing anti-apoptotic properties8. Changes
in the Bax/Bcl-2 balance in cardiac tissue after
TBI may increase myocardial cell loss. An
increased Bax/Bcl-2 ratio can be considered as
an indicator of cardiotoxicity®.

An essential transcription factor for controlling
the cell cycle and initiating apoptosis is p53.
Oxidative stress and DNA damage after TBI may
increase p53 expression and cause activation of
the apoptotic pathway0. It has been shown that
p53 accelerates cellular death by directly
increasing Bax expression. Therefore, increased
p53 activity after TBI may trigger programmed
cell death in cardiac cells, deepening myocardial
damagell.

The NAD+-dependent deacetylase Sirtuin-1
(SIRT-1) is essential for maintaining energy
balance and the physiological stress response.
Due to its anti-apoptotic and anti-inflammatory
properties, SIRT-1 is known to protect cardiac
cells against oxidative stress. In addition, SIRT-
1 can suppress the apoptotic process by
deacetylating p5312. The decrease in SIRT-1
levels after TBI may lead to increased p53
activity and disruption of the Bax/Bcl-2 balance.
Therefore, the regulation of SIRT1 may be
considered as a therapeutic target for the
prevention of cardiotoxicity after TBI13.

TASI, a selective agonist of the melatonin
receptor, has shown neuroprotective qualities
by reducing inflammation and oxidative stress.
Melatonin and its agonists reduce oxidative
stress by neutralizing free radicals. TASI offers
some advantages over other melatonin
agonists. TASI acts as a potent and selective
agonist at MT; and MT, receptors, making it
more specific than non-selective melatonin
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agonists (e.g. ramelteon). It also differs from
other melatonin agonists by its long half-life and
low drug interaction, with minimal binding to
serotonin and dopamine receptors!4. A recent
study examined the impact of TASI on rats with
TBI. The researchers discovered that TASI
therapy reduced the oxidative stress index and
total oxidant status while increasing total
antioxidant status!>. Melatonin and its analogs
have been shown to modulate apoptotic and
inflammatory pathways, suggesting their
potential role in mitigating TBI-induced
systemic damage, including cardiac injury2e.
However, the specific role of TASI in preventing
TBI-induced cardiotoxicity remains largely
unexplored.

In light of these molecular connections, the
current work looks at how TASI may protect
against TBI-induced cardiotoxicity by analyzing
its effects on SIRT1/p53 signaling, beta-tubulin
stability, the Bax/Bcl-2 ratio, and the
inflammatory mediators IL-1 and IL-6By
clarifying these processes, we want to offer
fresh perspectives on TASI"'s therapeutic
potential for treating cardiac issues brought on
by TBL

METHODS
Ethical Standards

By ARRIVE 2.0 guidelines (Animal Research:
Reporting In Vivo Experiments), the protocols
used in this study received ethical approval
from the Silleyman Demirel. University Local
Animal Experiments Ethics Committee (Ref:
09.01.2025/01-435). The research was funded
under Project TSG-2024-9515 by Siileyman
Demirel University Scientific Research Projects
Coordination Unit.

Experimental Groups and Procedures

Rats were obtained from Siileyman Demirel
University HUDAL research laboratory. Each set
of thirty-two adult male Wistar albino rats,
weighing between 300 and 350 g, was kept
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apart from the others in standard Euro-type 4
cages. The rats were keptin a 12-hour light/12-
hour dark cycle at 23 °C and 55% humidity.
They were given unlimited access to water and
regular commercial feed. The following is how
the four experimental groups were created:

Group I (Sham): Under anesthesia, rats
underwent an incision without inducing
trauma. Subsequently, 0.5-1 ml of saline (SF)
was administered orally via gavage. The rats
were put to death under anesthetic after a day,
and tissue samples were taken.

Group II (Trauma): Under anesthesia, rats
underwent an incision followed by induced
traumal’. Subsequently, 0.5-1 ml of saline (SF)
was administered orally via gavage. The rats
were put to death under anesthetic after a day,
and tissue samples were taken.

Group III (Trauma + TASI 1 mg/kg): Under
anesthesia, rats underwent an incision followed
by induced trauma. Subsequently, 1 mg/kg
Tasimelteon was administered orally via
gavage. The rats were put to death under
anesthetic after a day, and tissue samples were
taken18.

Group IV (Trauma + TASI 10 mg/kg): Under
anesthesia, rats underwent an incision followed
by induced trauma. Subsequently, 10 mg/kg
TASI was administered orally via gavage.

A midline scalp incision was made to expose the
skull for trauma induction. Head trauma was
induced using the Marmarou impact
acceleration model, where a 50 g metal weight
was dropped from 80 cm onto a stainless steel
disc fixed to the skull, generating a force of 0.2
N. This model reliably produces diffuse axonal
injury and systemic inflammatory responses.
17.10 mg/kg xylazine and 90 mg/kg ketamine
were used to anesthetize the rats in order to
induce trauma and sacrification. Heart tissues
were obtained after surgical exsanguination
through the inferior vena cava. While the
remaining tissues were keptat-80 °C for genetic

research, half of the tissues were preserved in
formaldehyde for histopathological and
immunohistochemical examination.
Hematoxylin and eosin staining was used in the
histopathological examination to evaluate
degenerative necrosis, inflammatory
infiltrations, hemorrhage, and hyperemia. -
tubulin, IL-1, and IL-6 levels were examined by
immunohistochemistry, and the mRNA
expression of the Sirt-1, p53, Bax, and Bcl-2
genes was assessed.

Histopathological Method

Necropsy was used to obtain heart samples,
which were then stored in a 10% neutral
formalin solution. A fully automated tissue
processing machine was subsequently used to
embed the heart samples in paraffin wax after
regular tissue processing. A fully automated
rotary microtome was then used to cut pieces of
the paraffin blocks that were 5 um thick.
Hematoxylin-eosin (HE) staining, cover sliding,
and light microscopy examination were
performed on these sections.

An ordinal grading system was used to semi-
quantitatively score the histological lesions in
the hearts. Scoring for hyperemia, hemorrhage,
inflammatory cell infiltration and degenerative
necrotic changes in myocardial cells is shown in
Table 1.

Table I: Histopathological Scoring Criteria

Scor Hyperemi Hemorrhag Inflammatio Necrosi
e a e n s
0 Absent Absent Absent Absent
0,
1 Mild Focal Mild infiltrate  <+0%
cells
—. 0,
2 Moderate Multifocal querate 10-30%
infiltrate cells
0,
3 Severe Diffuse _Se_v ere >30%
infiltrate cells

302



Immunohistochemical examination

Following the manufacturer's directions, three
slice series from paraffin blocks were placed on
slides coated with poly-L-lysine and stained
using the streptavidin-biotin method for
immunohistochemical examination. The
primary antibodies, which were all diluted to
1/100, were f-tubulin (ab179511), IL-1fB
(ab283818), and IL-6R (ab300581) Abcam
(Cambridge, UK). The streptavidin-alkaline
phosphatase conjugate and a biotinylated
secondary antibody were added after the
primary antibody had been incubated for 60
minutes. The chromogen was diaminobenzidine
(DAB), and the secondary antibody was the
Mouse and Rabbit Specific HRP/DAB IHC
Detection Kit (ab236466). Antigen dilution
solution was employed as a negative control.
Evaluations were conducted by a pathologist
who was blinded. Image] 1.48 was used to
compute the proportion of positive IHC cells at
40x magnification. Imaging was done using an
Olympus CX41 microscope and Cell Sens
software (Olympus Corporation, Tokyo, Japan).

Reverse transcription-polymerase chain

reaction (RT-qPCR)

To extract RNA from homogenized heart tissues,
GeneAll Biotechnology (Korea) used the
GeneAll RiboEx™ Kit. To measure the amount
and quality of RNA, a BioSpec-nano nanodrop
(Shimadzu, Japan) was used. The A.B.T.™ cDNA
Synthesis Kit (Atlas Biotechnology, Turkey) and
1 pg of RNA were used for the cDNA synthesis.
NCBI mRNA sequences served as the basis for
the construction of primers (Table 1). ACTB
served as the housekeeping gene for the qPCR
analysis of gene expression levels utilizing a
Biorad CFX96 system (USA) and 2X SYBR Green
Master Mix (Nepenthe, Turkey). As directed by
the manufacturer, 20 pl of reactions were made
and conducted three times. Melting curve
analysis verified the accuracy of the results, and
normalization was done using the 2-AACt
method.

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 299-307

Table II: Primary sequences,
accession numbers of genes

product size and

produ accession

Genes Primary sequence .
ct size number
F:
CCCGCGAGTACAACCTTCT
ACTB
) 481
(HouseKeepi b NM_031144.3
P
n
o) AACACAGCCTGGATGGCT
AC
F:
GGTAGTTCCTCGGTGTCCT
152 NM_00141495
SIRT1 R:
bp 9.1
ACCCAATAACAATGAGGAG
GTC
F:
CTCCTCTCCCCAGCAAAAG
151 NM_00142999
P53 R:
bp 6.1
CCTGCTGTCTCCTGACTCC
T
F.
CACGTCTGCGGGGAGTCA
C 419
BAX NM_017059.2
R: bp
TAGAAAAGGGCAACCACC
CG
F:
CATCTCATGCCAAGGGGG
AA 284
BCL 2 NM_016993.2
bp
TATCCCACTCGTAGCCCCT
C

F: Forward, R: Reverse, ACTB: Actin beta, SIRT1: Sirtuin 1, BAX:
BCL2 Associated X, BCL 2: B-cell ymphoma 2

Statistical Analysis

Using SPSS, the Shapiro-Wilk test was used to
evaluate the data distribution. Since there were
fewer than 30 samples in each group and the
variances were different, the nonparametric
statistical approach one way-ANOVA (posthoc
Tukey) was chosen for the data evaluation.
Group mean + SD was utilized to express the
data, and the appropriate analysis method was
used based on the type of data. For all analyses,
a value of p<0.05 was deemed significant.
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RESULTS
Histopathology Findings

The heart tissue of the Sham group showed no
pathological alterations upon microscopic
inspection. Cardiomyocytes in these groups
appeared elongated, branching, and of normal
size with well-defined intercalated discs.
Delicate endomysium sheaths surrounding the
cardiac cells were observed, along with a dense
capillary network surrounding the cells. In the
heart, the trauma group showed severe
hyperemia (score 3), hemorrhage (score 3), and
necrosis (score 2). TASI-1 reduced hyperemia
to score 1 and necrosis to score 1, while TASI-
10 restored all parameters to almost normal
(Figure 1).
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Figure 1. Histopathological findings in heart tissue

Heart histopathology figures that are
representative of the groups. (A) Normal
histology of myocardial tissue in the Sham
group; (B) severe edema (arrowhead) and
bleeding (arrow) in the TRAV group; (C) notable
improvement in the TRAV+TASI-1 mg group;
and (D) nearly normal histology of myocardium
in the TRAV+TASI 10 mg group, HE, scale
bars=50pum. *p < 0.05, ***p< 0.001,
*x*p<0.0001

Immunohistochemical examination

Immunohistochemical analyses revealed that
the Sham group had extremely little or no
expression of B-tubulin, IL-1, and IL-6. On the

other hand, B-tubulin, IL-1, and IL-6 expression
levels were moderately to significantly higher in
the TRAV group's cardiac cells. These
pathological outcomes decreased after

receiving TASI treatment (Figs. 2.1, 2.2, and
2.3).

fag ———

Figure 2. Immunohistochemically B-tubulin, IL-1 and IL-
6 expressions of hearts tissue

2.1 Heart B-tubulin expressions were compared
between the groups using
immunohistochemistry. (A) The Sham group's
moderate expression. (B) TRAV group cardiac
cells with elevated expressions (arrows). (C)
The TRAV+TASI 1 mg group showed decreased
expression. (D) Streptavidin biotin peroxidase
technique, TRAV+TASI 10 mg group, nearly
normal expression, scale bars = 50um. *p < 0.05,
*#*p< 0.001, ****p<0.0001

2.2 Heart IL-1 expressions in each group. (A)
The Sham group's negative expression. (B)
TRAV group cardiac cells with elevated
expressions (arrows). (C) Expression was
significantly lower in the TRAV+TASI 1 mg
group. (D) Streptavidin biotin peroxidase
technique, negative expression in TRAV+TASI
10 mg group, scale bars = 50um. ****p<0.0001

2.3 IL-6 expression in the hearts of the groups,
as determined by immunohistochemistry. (A)

304



The Sham group's negative expression. (B)
TRAV group cardiac cells with elevated
expressions (arrows). (C) Expression was
significantly lower in the TRAV+TASI 1 mg
group. (D) Streptavidin biotin peroxidase
technique, negative expression in TRAV+TASI
10 mg group, scale bars = 50um. ** p<0.01,
*H*4p<0.0001

Gene expression analysis results

The expression levels of antiapoptotic Sirt-1 and
Bcl-2 genes significantly decreased (p<0.001 for
all), whereas the expression levels of apoptotic-
related genes Bax and p53 significantly
increased in the trauma group relative to the
Sham group. Significant improvements in Bax,
p53, Sirt-1, and Bcl-2 were found in the TASI 1
mg dosage group as compared to the trauma

group (p<0.001, p<0.001, p=0.034, and
p=0.029, respectively). All of these gene
expression levels showed the greatest

improvement at the TASI 10 mg dose (p<0.001
for all) (Figure 3).
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Figure 3. Genes in heart tissue shown by an mRNA
relative fold change graph

SIRT1: Sirtuin 1, BAX: BCL2 Associated X, BCL 2: B-cell ymphoma
2. *p <0.05, ***p< 0.001, ***p<0.0001
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DISCUSSION

Traumatic brain injury (TBI) is known to
precipitate secondary myocardial injury,
characterized by structural disruptions,
inflammatory responses, and apoptotic
alterations2. Our study corroborates these
findings and further demonstrates the
therapeutic potential of TASI-1 and TASI-10 in
mitigating such cardiac damage.

Histopathological analyses in our study
revealed significant myocardial alterations in
the TRAV group, including hyperemia,
hemorrhage, and disruption of the cross-
striated banding pattern of cardiomyocytes.
These results are in line with earlier studies
showing that structural damage to the heart
might result from TBI. For example, a research
by Cuisinier et al. found that TBI may cause
cardiac dysfunction, possibly via mechanisms
such systemic inflammatory reactions and
autonomic dysregulation!?. Similarly, research
by Hiittemann et al. observed left ventricular
dysfunction in patients with severe brain injury,
suggesting a link between neurological trauma
and myocardial impairment?20.

Immunohistochemical assessments in our study
revealed elevated expressions of B-tubulin, IL-1,
and IL-6 in the TRAV group compared to the
Sham group. These findings are consistent with
existing literature indicating that traumatic
brain injury (TBI) induces a robust
inflammatory response, characterized by
increased levels of pro-inflammatory cytokines
such as IL-1 and IL-6. For instance, a study by
Woodcock and Morganti-Kossmann highlighted
the pivotal role of the IL-1 family in mediating
inflammatory responses both centrally and
peripherally following TBI21. Similarly, research
by Kumar and Loane emphasized that cytokine-
mediated inflammation significantly
contributes to secondary pathology after TBI,
affecting both central and peripheral tissues?2.
These studies support our observations of
heightened inflammatory marker expression in
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myocardial tissue post-TBI, suggesting a systemic
inflammatory response that may contribute to
myocardial injury.

Gene expression analyses revealed an
upregulation of pro-apoptotic genes Bax and p53,
alongside a downregulation of anti-apoptotic
genes Sirt-1 and Bcl-2 in the TRAV group. This
apoptotic shift aligns with findings from previous
studies on traumatic brain injury (TBI), which
have demonstrated that neuronal injury can
trigger systemic apoptotic signaling pathways
affecting peripheral organs, including the heart?3.

The pro-apoptotic protein Bax plays a crucial role
in mitochondrial-mediated apoptosis, and its
increased expression has been linked to enhanced
cell death in various models of brain and cardiac
injury?4. Similarly, p53, a well-known tumor
suppressor, functions as a central regulator of
apoptosis, particularly in response to cellular
stress and DNA damage, and its upregulation has
been implicated in TBI-induced neuronal and
cardiac apoptosis?526, Conversely, Bcl-2, an anti-
apoptotic protein, counteracts mitochondrial
outer membrane permeabilization and is
essential for cell survival; its downregulation
following TBI has been associated with increased
susceptibility to apoptosis in both central and
peripheral tissues?’. Moreover, Sirt-1, a NAD+-
dependent deacetylase, is known for its
neuroprotective and cardioprotective roles, and
its suppression has been correlated with oxidative
stress, inflammation, and apoptosis in post-TBI
pathology?82°. These findings collectively support
the hypothesis that TBI induces a systemic
apoptotic response that extends beyond the
central nervous system, potentially contributing
to secondary organ damage  through
interconnected molecular pathways.

Earlier research demonstrated that caspase
inhibitors and anti-inflammatory agents could
reduce myocardial apoptosis and improve cardiac
outcomes post-TBI30, However, these
interventions often lacked specificity and
exhibited limited cardioprotective effects. In
contrast, the present study shows that TASI-1 and

TASI-10 compounds specifically target apoptotic
regulators, resulting in notable amelioration of
pathological changes. Importantly, TASI-10
demonstrated superior efficacy compared to

TASI-1, highlighting the potential of this
compound for more effective
cardioprotection!>31,

CONCLUSION

In conclusion, our study reinforces the association
between TBI and secondary myocardial injury,
highlighting the role of inflammatory and
apoptotic mechanisms. TASI provides
cardioprotective  benefits by showing a
therapeutic effect at doses of 10 mg/kg. Future
research should focus on elucidating the precise
molecular mechanisms underlying TASI's effects
and exploring its potential clinical applications in
managing TBI-induced cardiac injury.
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Amag: Bu calisma, bir iiciincii basamak iiniversite hastanesinde uygulanan sezaryen operasyonlarinda tercih edilen
anestezi yontemleri ile postoperatif yogun bakim ihtiyaci, intraoperatif ve postoperatif mortalite oranlar1 arasindaki
iligkileri degerlendirmeyi amaglamaktadir.

Yontem: Retrospektif tasarimli bu kohort ¢alisma kapsaminda, 2018 ile 2023 yillan arasinda Van Yiziincii Yil
Universitesi Dursun Odabas1 Tip Merkezi Hastanesi'nde genel veya rejyonal anestezi ile gerceklestirilen 2709 sezaryen
vakasi analiz edilmistir. Katilimcilara ait veriler, hastanenin dijital veri sisteminden retrospektif olarak toplanmistir.

Bulgular: Calisma kapsamindaki bireylerin yas ortalamasi 30,48 + 6,76 yildir. Sezaryen dogumlarin %66,3'iinde genel
anestezi, %33,7'sinde ise spinal anestezi tercih edilmistir. Postoperatif yogun bakima alinan hastalarin orani1 %0,6 olarak
bulunmustur. Genel anestezi kullaniminin; artmis komorbidite sayisi, 1. ve 5. dakikalarda diisiik APGAR skorlari, yiiksek
ASA degerleri, HELLP sendromu, preeklampsi, plasenta invazyon bozukluklari, artmis eritrosit siispansiyonu ve taze
donmus plazma gereksinimi ile iligkili oldugu tespit edilmistir. Ayni faktorler, postoperatif yogun bakim gereksinimi ile
de anlamli diizeyde iliskili bulunmustur.

Sonug¢: Bulgular, merkezimizde genel anestezinin sezaryen dogumlarda daha sik tercih edildigini, ancak spinal
anestezinin daha avantajli klinik sonuclar sundugunu ortaya koymaktadir. Bu kapsamda, genel anestezi
endikasyonlarinin yeniden degerlendirilmesi gerekmektedir.

Anahtar kelimeler: Sezaryen, Genel anestezi, Spinal anestezi, APGAR skoru, Yogun bakim
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Clinical Analysis of Cesarean Cases in a Tertiary University Hospital: A Retrospective Clinical
Study

Abstract

Objective: This study aims to evaluate the relationship between the anesthesia techniques used during cesarean
deliveries and the need for postoperative intensive care, as well as intraoperative and postoperative mortality rates, in a
tertiary university hospital.

Methods: In this retrospective cohort study, a total of 2,709 cesarean deliveries performed under either general or
regional anesthesia between 2018 and 2023 at Van Yiiziinci Y1l University Dursun Odabasi Medical Center Hospital were
analyzed. Data pertaining to the patients were collected retrospectively from the hospital's electronic medical record
system.

Results: he mean age of the participants was 30.48 * 6.76 years. General anesthesia was used in 66.3% of the cesarean
deliveries, while spinal anesthesia was preferred in 33.7% of cases. The rate of postoperative intensive care unit (ICU)
admission was found to be 0.6%. General anesthesia was significantly associated with increased comorbidity, lower 1st
and 5th minute APGAR scores, higher ASA classifications, HELLP syndrome, preeclampsia, placental invasion anomalies,
and increased need for erythrocyte suspension and fresh frozen plasma transfusion. These factors were also found to be
significantly associated with the need for postoperative ICU care.

Conclusion: The findings indicate that general anesthesia remains the predominant choice for cesarean deliveries in our
institution. However, spinal anesthesia appears to offer more favorable clinical outcomes. Therefore, it is recommended
that the indications for general anesthesia in cesarean sections be carefully re-evaluated.

Keywords: Cesarean section, General anesthesia, Spinal anesthesia, APGAR score, Intensive care unit.

GIRIS entiibasyon zorluklari gibi komplikasyonlar da

) . bu yonteme eslik edebilir?:8,
Diinya genelinde sezaryen operasyonlarinin

sayis1 giderek artis gostermektedirl. DSO Son donemde, spinal ve epidural santral

tarafindan onerilen ideal sezaryen orani1 %5 ile
%15 arasinda belirtilmesine ragmen, 2002 yil
itibariyla Tiirkiye’de bu oran %37 olarak
kaydedilmigstir23. Teknolojik ilerlemeler
sayesinde sezaryen dogumlar daha gtivenli hale
gelmis olsa da, bu yontem halen yiiksek
maternal ve perinatal morbidite ve mortalite
riski tasimaktadirt. Mevcut literatiire gore,
sezaryen dogumlarda postoperatif morbidite
orani yaklasik %35,7 olarak bildirilmektedir>.

Anestezi yontemi, sezaryen uygulamalarinda
maternal ve neonatal sonuclarda belirleyici rol
oynamaktadir. Uzun yillar boyunca genel
anestezi, sezaryenlerde sikca tercih edilen
yontem olmustur. Hizh etkisi ve
kardiyovaskiiler stabilite avantaji nedeniyle
tercih edilse de, feto-maternal gegis gosteren
ajanlarin kullanim nedeniyle risk
olusturabiliré. Ayrica, aspirasyon riski ve

rejyonel anestezi gibi bolgesel yodntemlere
yonelim artmaktadir?10. Literatiirde, bolgesel
ve genel anestezinin yenidogan saghgi
acisindan benzer sonuclar verdigi belirtilmekle
birlikte, rejyonal tekniklerin elektif vakalarda
oncelikli tercih haline geldigi
gozlemlenmektedirll12, Bununla birlikte, spinal
anestezinin sempatik blokaja bagh
hipotansiyon etkisi nedeniyle uteroplasental
perflizyonu azaltabilecegi ve bu durumun
neonatal sonuclar tlizerinde etkili olabilecegi
bilinmektedirl3. Ayrica, lomber ponksiyon
sonrasi gelisebilecek bas agrisi, bulanti ve
kusma gibi yan etkiler rapor edilmistir®14. Bazi
vakalarda, blok basarisizlig1 nedeniyle genel
anesteziye gecilmesi gerekebilir?.

Anestezi secimi, hastanin klinik durumu,
obstetrik  gereksinimler ve anestezistin
deneyimi dogrultusunda sekillenmektedir ve
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literatiirde tek bir ideal yontem tlizerinde uzlasi
bulunmamaktadir?>.

Ote yandan, postoperatif yogun bakim
gereksinimi, operasyon sirasinda yasanan
komplikasyonlar, kan kaybi ve kan frtnleri
ihtiyac1 da maternal saglik ve iyilesme siirecini
dogrudan  etkilemektedir. Bu faktorler,
operasyon sonrasl hasta yonetiminde 6nemli
rol oynamaktadir?e.

Bu calisma ile, 2018-2023 yillar1 arasinda
liclincii basamak bir hastanede gerceklestirilen
sezaryen operasyonlarinda tercih edilen
anestezi yontemlerinin, yogun bakim ihtiyaci ve
klinik sonuglarla iliskisi retrospektif olarak
degerlendirilmis; anestezi tercihini etkileyen
faktorlerin belirlenmesi amaglanmistir.

YONTEMLER
Arastirma Yeri ve Zamani

Bu retrospektif kohort arastirma, Van Yuzincl
Yil  Universitesi Tip Fakiiltesi Hastanesi
Anesteziyoloji ve Reanimasyon Anabilim Dali
ameliyathanesinde gerceklestirilmistir.

Arastirmanin Evreni

Arastirmaya, Ocak 2018 ile Aralik 2023 tarihleri
arasinda sezaryen ile canli dogum yapan 2709
kadin dahil edilmistir.

Dahil etme Kkriterleri:
e 18 yas ve tizerindeki kadinlar

« Elektif ya da acil sartlarda gerceklestirilen ve
canli dogumla sonug¢lanan sezaryen
operasyonlari

 Kayitlarda eksiksiz veri bulunan hastalar
Dislama kriterleri:

e 18 yas alt1 bireyler

o Olii dogumla sonuglanan sezaryenler

e Dogum eylemi esnasinda aktif enfeksiyon yada
sepsis gelisenler

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 309-318

e Es zamanli baska cerrahi islem yapilan
hastalar (6rnegin histerektomi)

e Anestezi tiirii degisen olgular (rejyonalden
genel anesteziye gecis)

« Takip verileri eksik olan veya takibi reddeden
hastalar

Calisma Prosediirii ve Veri Toplanmasi

Tlim olgulara ait asagidaki veriler hastanenin
dijital arsiv sisteminden geriye dontiik olarak
elde edilmistir:

e Preoperatif: Yas, mevcut hastaliklar
(preeklampsi, astim, plasenta invazyon
anomalileri, vb.), sigara kullanimi, ASA skoru

o Intraoperatif: Anestezi tiirii (genel veya
spinal), kullanilan inhaler ajanlar, intraoperatif
kan transfiizyon gereksinimi

e Postoperatif: Eritrosit Siispansiyonu ile TDP
gereksinimi, yogun bakim ihtiyaci, uygulanan
analjezi yontemi (IV, rejyonal veya kombine), 1.
ve 5. dakika APGAR skorlari

Anestezi tercihi

Hastaya uygulanacak anestezi sekli, cerrahi ve
anestezi ekiplerinin ortak karariyla
belirlenmistir. Spinal anestezi; stabil
hemodinamik durumu olan, kontraendikasyonu
bulunmayan ve sezaryen endikasyonu mevcut
hastalarda tercih edilmistir. Spinal anestezinin
uygun gorilmedigi durumlarda ise genel
anestezi uygulanmistir.

Genel anestezi endikasyonlar::

e Koagiilopati, enfeksiyon gibi spinal anestezi
kontrendikasyonlari

e Acil vakalarda hizh indiiksiyon gereksinimi
» Hasta tercihi veya anksiyetesi nedeniyle

e Spinal blokaj basarisizlig1 sonucu gecis
Etik GereKlilikler

Calisma, Van Yiiziincii Yil Universitesi Etik
Kurulu tarafindan onaylanmis (Karar No:
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2023/13-02) ve Helsinki Bildirgesi ilkelerine

uygun olarak gercgeklestirilmistir. Veriler
anonimlestirilmis olup, hastalara ek miidahale
yapilmadig1  icin  bilgilendirilmis = onam
alinmamistir.

istatistiksel Analiz

Veriler SPSS 26.0 programu ile analiz edilmistir.
Kategorik veriler say1 ve yiizde, siirekli
degiskenler ortalama * standart sapma ve
medyan degerler ile sunulmustur. Normal
dagilima uygunluk Kolmogorov-Smirnov testi
ile degerlendirildi. Gruplar arasl
karsilastirmalarda ki-kare, Fisher’in kesin testi
ve normal dagilmayan veriler igcin Mann
Whitney U testi kullanilmistir. Anlamlilik diizeyi
p<0,05 olarak kabul edilmistir.

BULGULAR
Olgularin Tanimlayic1 Ozellikleri

Arastirmaya dahil edilen hastalarin yas
ortalamasi 30,48 £ 6,76 y1l olarak belirlenmistir.
Katilimcilarin komorbidite sayisi ortalama 0,26
+ 0,52 iken, 1. dakika APGAR skoru ortalamasi
6,87 +1,59; 5. dakika APGAR skoruise 8,1+ 1,61

Tablo II: Olgularin ASA skoru ve komorbiditelerinin
dagilimi

Degiskenler Sayi Yizde
ASA skoru
1 2 0,1
2 2529 93,4
3 175 6,5
4 3 0,1
Komorbidite
Preeklampsi 102 3,8
Astim 53 2,0
Sigara 46 1,7
Plasenta invazyon anomalisi 40 15
Toksoplazma 25 0,9
Plasenta previa 22 0,8
HELLP sendromu 10 0,4
Eklampsi 6 0,2
Kadinlarin %66,3’line genel anestezi,

%33,7’sine spinal santral rejional anestezi
uygulanmis; %?2,3’'tinde eritrosit stispansiyonu,
%1,0'inda taze donmus plazma transfiizyonu
yapilmis ve %0,6 oraninda postoperatif yogun
bakim ihtiyaci dogmustur. Calisma siiresince
intraoperatif veya postoperatif mortaliteye
rastlanmamuistir.

Tablo Ill: Anestezi ydntemi, inhaler ajan tori, ES ve

TDP replasmani, postoperatif YBU ve analjezi
olarak tespit edilmistir. ihtiyacinin dagilimi
Tablo I: Olgularin yas, komorbidite sayisi ve APGAR  |Degdigkenler Sayi Yizde
= Anestezi yontemi
skorlarinin dagilimi Genel anestezi 1795 66,3
Degiskenler Ort + SS (medyan) : :pli”a“ ?”ef{e{i 914 33,7
nhaler ajan turu
Yas (yil) 30,48 + 6,76 (30) Yok 890 329
Komorbidite sayisi 0,26 + 0,52 (0) Desfluran 714 26,4
1.dk APGAR 6,87 + 1,59 (7) Sevofluran 1105 408
ES replasmani
5.dk APGAR 8,1+1,61(8) Var 62 23
R . . Yok 2647 97,7
Olgularin biiyiik ¢ogunlugunda (%93,4) ASA  [DPp replasmam
skoru 2 olarak kaydedilmis; sigara icme orani Var 26 1,0
o . . . o Yok 2683 99,0
%1,7, preeklampsi sikligi ise %3,8 Postoperatif YBU
bulunmustur. Yok 2693 99,4
Var 16 0,6
Analjezi
IV analjezi 1763 65,1
Rejyonal analjezi 876 32,3
Kombine analjezi 70 2,6
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Anestezi Yontemine Sonuglarin Tablo IV: Anestezi yontemine goére olgularin yas,
Degerlendirilmesi komorbidite sayisi ve APGAR skorlarinin dagilimi
. . 1s Anestezi yontemi
Genel anestezi uygulanan grupta, komorbidite Genel anestezi | Spinal anestezi
sayisinin spinal anestezi uygulananlara gore (n = 1795) (n = 914)
daha yiiksek; 1. ve 5. dakika APGAR skorlarinin  |pegiskenler (%ré;yiﬁ) (%ré;yiﬁ) D
ise anlamli diizeyde daha disik oldugu |vas(yi) (30,36 6,07 (30) 30,71 % 7,95 (30) | 0,368
saptanmistir (p<0,001). E;);rl]solrbidite 0294054 (0) | 0.2+048(0) |<0,001
Ayrica genel anestezi uygulananlarda HELLP  [1.dk APGAR| 6,64 +168(7) | 7,33 1,27 (8) |<0,001
sendromu, preeklampsi ve plasenta invazyon [5.dk APGAR | 7,9+1,73 (8) 85+1,26(9) [<0,001
anomalisi sikligi da anlamh dilizeyde fazladir
(p<0,05).
Tablo V: Anestezi ydontemine gore olgularin ASA skoru ve komorbiditelerinin dagilimi
Anestezi yontemi
Genel anestezi (n = 1795) Spinal anestezi (n = 914)
Degiskenler Sayi Yiuzde Sayi Yizde p
ASA skoru
1 2 0,1 0 0,0 0,003
2 1654 92,1 875 95,7
3 136 7,6 39 4,3
4 3 0,2 0 0,0
Astim
Yok 1764 98,3 892 97,6 0,288
Var 31 1,7 22 2,4
Sigara
Yok 1767 98,4 896 98,0 0,533
Var 28 1,6 18 2,0
Toksoplazma hastaligi
Yok 1774 98,8 910 99,6 0,059
Var 21 1,2 4 0,4
HELLP sendromu
Yok 1785 99,4 914 100,0 0,020
Var 10 0,6 0 0,0
Eklampsi
Yok 1790 99,7 913 99,9 0,670
Var 5 0,3 1 0,1
Preeklampsi
Yok 1713 95,4 894 97,8 0,003
Var 82 4,6 20 2,2
Plasenta previa
Yok 1776 98,9 911 99,7 0,067
Var 19 11 3 0,3
Plasenta invazyon anomalisi
Yok 1757 97,9 912 99,8 <0,001
Var 38 2,1 2 0,2
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Yine genel anestezi uygulanan hastalarda
eritrosit siispansiyonu, taze donmus plazma

transfiizyonu ve intravenoz analjezi kullanimi
daha yaygindir (p<0,05).

Tablo VI: Anestezi ydntemine gore ES replasmani, TDP replasmani ve analjezi 6zelliklerinin dagilimi

Anestezi yontemi
Genel anestezi Spinal anestezi
(n = 1795) (n =914)
Degiskenler Sayi Yizde Sayi Yiuzde p
ES replasmani
Var 59 3,3 3 0,3 <0,001
Yok 1736 96,7 911 99,7
TDP replasmani
Var 25 1,4 1 0,1 0,001
Yok 1770 98,6 913 99,9
Analjezi
IV analjezi 1750 97,5 13 1,4 <0,001
Rejyonal analjezi 2 0,1 874 95,6
Kombine analjezi 43 2,4 27 3,0

Postoperatif Yogun Bakim ihtiyacina Gore
Sonuclarin Degerlendirilmesi

Tablo VIII: Postoperatif yogun bakim ihtiyacina gore
olgularin ASA skoru ve komorbiditelerinin dagihmi

. o L Postoperatif YBU
Postoperatif yogun bakim ihtiyact olan Yok (n = 2693) | Var (n = 16)
hastalarda; komorbidite sayis1 belirgin sekilde Degigkenler Sayl | Yizde |Sayl | Yizde | p
daha fazla, 1. ve 5. dakika APGAR skorlari ise AslA skoru —
daha diisiiktiir (p<0,05). Ayrica bu grupta ASA 2 2518 | 935 | 11 | 688 ’
skoru, eklampsi, preeklampsi ve plasenta 3 171 | 6,3 4 | 250
invazyon anomalisi oranlari da daha ytksektir A‘: 2 | ol | 1] 63

stim
(p<0,05). Yok 2640 | 98,0 [ 16 | 1000 | 1,0
Tablo VII: Postoperatif yogun bakim iinitesi ihtiyacina Var 53 | 20 0 0,0
gére olgularin yas, komorbidite sayisi ve APGAR S'garka
skorlarinin dagilimi Yo 2647 | 983 | 16 | 1000 | 10
Var 46 | 17 [0 | 00
Postoperatif YBU Toksoplazma hastalig
Yok (n = 2693) Var (n = 16) Yok 2668 | 99,1 16 100,0 1,0
Dediskenl Ort+SS Ort + SS Var 25 | 09 |0 | 00
egigkenler (medyan) (medyan) p HELLP sendromu
Yas (yil) 30,48 6,77 (30) |30,5 + 5,59 (30) | 0,871 Yok 2684 | 997 | 15 | 938 |0,058
Komorbidite Var 9 03 1 6,3
sayis| 0,26 £0,52 (0) | 1,06 +0,57 (1) |<0,001 Eklampsi
1.0k APGAR | 6,88=158(7) | 5,25+ 2,52 (6) | 0,005 \‘;Z‘r‘ 26489 %9'19 124 ‘ZE <0001
5.dk APGAR | 8,11+1,59(8) | 6,06+3(8) |0,002 Preekiampsi

. S Yok 2594 | 963 | 13 | 81,3 | 0,020
Postoperatif ) YBU .1.h.t1y_ac1 olmayanlarla Var o [ 37 3 | 188
karsilastirildiginda, YBU ihtiyaci olanlarda ASA  [piasenta previa
skoru daha fazlaydi (p<0,001). Ek olarak YBU Yok 2672 | 992 | 15 | 938 |0.123
1 . . Var 21 0,8 1 6,3
ihtiyaci o%anlarda eklamps_l, . preek}amp51 Ve  Sasenta  invazyon
plasenta invazyon anomalisi sikligi anlamli  [anomalisi
diizeyde daha fazlaydi (p<0,05). Yok 2656 | 987 |11 | 688 1<0.001

Var 35 | 13 [ 5 | 313

314



Yogun bakim ihtiyac1 duyulan hastalarda, genel
anestezi orani %93,8’e ulasmis, inhaler ajan
kullanim1 ve kan trtnleri replasmani oranlar
da anlamhl diizeyde yiiksek bulunmustur
(p<0,001).

Tablo IX: Postoperatif yogun bakim ihtiyacina gére

anestezi yontemi, inhaler ajan tirti, ES replasmani ve
TDP replasmani 6zelliklerinin dagilimi

Postoperatif YBU
Yok (n = _
2693) Var (n = 16)
Degiskenler Say! |Yuzde S?y Yizde p
Anestezi yontemi
Genel anestezi 1780 | 66,1 15 93,8 | 0,020
Spinal anestezi 913 | 33,9 1 6,3
Inhaler ajan tiirii
Yok 890 | 330 | 0 | 0,0 <0i00
Desfluran 712 | 26,4 2 12,5
Sevofluran 1091 | 40,5 14 87,5
ES replasmani
Vvar 51 | 1,9 |11 | 688 <0i00
Yok 2642 | 98,1 5 31,3
TDP replasmani
Vvar 18 | 07 |8 | 500 <0i00
Yok 2675 | 99,3 8 50,0

Maaliyet Degerlendirmesi

Spinal rejional anestezi ile yapilan sezaryen
dogum maaliyet ortalamasi 2022 yilinda 203 TL
iken, 2023’te 200 TL'ye gerilemistir. Genel
anestezi ile yapailan sezeryan dogumlarin
maaliyet ortalamasi ise ayni siire zarfinda 427
TL’den 599 TL’ye ylikselmistir.

Tablo X: 2022 ve 2023 yillarinda sezaryen sirasinda
yapilan genel ve spinal aneztezi maaliyeti

il Spinal anestezi Genel Anestezi
ortalama maaliyeti ortalama maaliyeti
2022 203 TL 427 TL
2023 200 TL 599 TL
TARTISMA

Sezaryen ile dogum, diinya capinda en sik
uygulanan ameliyatlardan biri olup, anestezi
yonetimi maternal sonuglar tizerinde belirleyici
bir etkiye sahiptir. Farkli saglik sistemlerinde,
anestezi uygulamalar1 ve perioperatif yonetim
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yaklasimlar1  arasinda  biiyiik  farkliliklar
gorilmektedirl. Uciincii basamak hastanelerde
daha karmasik olgularin ele alinmasi nedeniyle,

kullanilan anestezi  yontemlerinin  ve
perioperatif bakimin optimize edilmesi,
maternal mortalite ve morbiditenin

azaltilmasinda kritik 6neme sahiptir. Rejyonal
anestezi teknikleri, olumlu giivenlik profilleri ve
ustlin maternal sonuglari nedeniyle yaygin
olarak tercih edilse de, anestezi tiiri ile
komplikasyon insidansi arasindaki iliski; eslik
eden hastaliklar, cerrahinin zorluk derecesi ve
kurumsal farkliliklar gibi bir¢ok etkene baglidir.
Turkiye'de yiiksek hasta hacmine sahip tliciincii
basamak bir hastanede bu tiir iliskilerin analiz
edilmesi, Kklinik karar siireclerine ve hasta
glivenligine 6nemli katkilar sunacaktir.

Sezaryen operasyonlarinda kullanilan anestezi
teknikleri, anne ile bebek saghgi acgisindan
sonuglar1 etkileyen 6énemli faktorlerdendir. En
stk uygulanan yontemler arasinda genel
anestezi, epidural, spinal ve kombine spinal-
epidural anestezi yer alir. Her birinin avantaj ve
dezavantajlar1 bulunmakla birlikte, secim;
hastanin durumu, cerrah ve anestezi uzmaninin
deneyimi ve hastanenin uygulama
protokollerine gore yapilmaktadir.

Genel anestezi, 6zellikle acil durumlarda hizl ve
etkili bir indiiksiyon sagladig1 icin tercih
edilmektedir. Ancak bu yontemde solunum ile
ilgili komplikasyonlar bulanti ve kusma ve
postoperatif agri daha sik gozlemlenebilir.
Ayrica annenin bilincinin kapali olmasi, dogum
anina taniklik edememesi gibi olumsuzluklar
yaratabilir. Spinal anestezi ise hizlh etki
baslangici ve yeterli analjezi derinligi ile dikkat
ceker. Annenin uyanik olmasi, doguma aktif
katillm gostermesi ve bebekle erken temas
kurabilmesi gibi avantajlar1 vardir. Bununla
birlikte, spinal anesteziye bagl hipotansiyon ve
postspinal bas agrisi gibi komplikasyon riski de
mevcuttur. Epidural anestezi, etkisinin titizlikle
kontrol edilebilir olmasi nedeniyle uzun stiren
dogumlarda veya  postoperatif analjezi
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gereksiniminin devam etmesi beklenen
olgularda tercih edilebilir. Ancak etkinliginin
daha gec¢ baslamasi ve uygulama zorlugu gibi
dezavantajlart1  bulunur. Kombine spinal-
epidural anestezi ise her iki ydntemin
avantajlarini bir araya getiren, hizli baslangi¢ ve
uzun sureli analjezi saglayan bir tekniktir.
Ancak teknik karmasiklik ve potansiyel
komplikasyonlar nedeniyle dikkatli
uygulanmasi gerekirl?.

Calisma stiresince gebelerin tgte ikisine genel

anestezi, ucte birine ise spinal anestezi
uygulanmistir. Kocamanoglu ve ark., 1997-
2002 yillari arasinda yapilan
degerlendirmelerinde, genel anestezinin
rejyonal  anesteziye oranla daha sik
kullanildigin1  ancak  rejyonal  anestezi

uygulamalarinda yillar iginde belirgin bir artis
oldugunu bildirmistir. Aksoy ve ark. da 2003-
2012 yillarinda benzer bir egilim saptamis;
2003'te %34 olan rejyonal anestezi oraninin
2012'de %69'a gciktigini belirtmistir1s.

Calismamizda %66,3 oraninda genel anestezi
uygulanmasi, kiiresel egilimlerin tersine bir
sonuctur. Avrupa tilkelerinde spinal anestezinin
baskin olarak tercih edilmesi, genel anestezinin
halen yliksek oranda uygulanmasini elestirel
degerlendirme gerektirmektedir. Rejyonal
anestezinin postoperatif analjezi kalitesi, diisiik
morbidite ve mortalite oranlar gibi avantajlari
dikkate alindiginda, klinigimizde daha fazla
tercih edilmesi gerektigi aciktir. Bulgularimiza
gore, genel anestezi ile artmis komorbidite,
diisik APGAR skorlari, ylksek ASA degeri,
HELLP sendromu, preeklampsi ve plasenta
invazyon bozukluklar1 arasinda iliski tespit
edilmistir.

Yildirnm ve ark.1? ile Bowring ve ark.20
tarafindan yapilan calismalar da, rejyonal
anestezinin APGAR skorlar1 acisindan daha
istiin  oldugunu gostermistir. Diger bir
calismada, genel anestezi altinda dogan 74
yenidogan ile spinal anestezi altinda dogan 63
yenidogan karsilastirildiginda, spinal anestezi

grubunun 1. dakika APGAR skorlar1 ve umbilikal
vendz pH degerlerinin daha yiiksek oldugu
bildirilmistir21.

Wallace ve ark. ise, siddetli preeklampsi
nedeniyle acil sezaryene alinan hastalarda
genel, epidural ve kombine teknikleri
karsilastirmis, maternal veya neonatal sonuclar
arasinda anlamh fark saptamamigtir22.

Calismamizda %2,3 oraninda ES, %1 oraninda
TDP transfiizyonu uygulanmis; %0,6 oraninda
ise yogun bakim ihtiyaci olusmustur. Bu
gereksinimler genel anestezi uygulanan
hastalarda daha yiiksektir. Ayrica bu hastalarda
diisiik APGAR skorlari, yiiksek ASA, eklampsi,
preeklampsi, plasenta invazyonu, inhaler ajan
kullanimi ve kan triinleri transfiizyonu daha sik
gozlemlenmistir. Calisma siiresince mortaliteye
rastlanmamaistir.

Sar1 ve ark.’nin calismasinda %0,31 oraninda
yogun bakim ihtiyaci bildirilmis; baz1 vakalarda
rejyonal anesteziden genel anesteziye gecis
gerekmistir. Alt1  yillik siirede mortalite
gorilmemistir?3. Fransa’daki bir c¢alismada,
genel anestezi altinda dogan yenidoganlarda
daha sik entiibasyon, solunum miidahalesi,
YBU’ye transfer ve neonatal mortalite
saptanmistir4.  Okafor ve ark. maternal
mortaliteyi, basarisiz entiibasyon ve aspirasyon
komplikasyonlarina baglamistir2>. Hawkins ve
ark.,, 1980’lerde genel anestezinin rejyonal
anesteziye gore 17 kat fazla 6liim riski tasidigini
ifade etmistir26. Eski literatiirde genel anestezi,
maternal morbidite ve mortalite agisindan
onemli bir risk faktori olarak
tanimlanmistir27.28,

Maliyet acisindan degerlendirildiginde, genel
anestezi ile iligskili komplikasyonlar, ilag
maliyetleri, yogun bakim siiresi ve miidahale
gereksinimi goz oOnilinde bulunduruldugunda
spinal anestezinin daha avantajli oldugu
gorilmektedir. Bu durum bir¢ok calismada da
bildirilmistir239. Rejyonal anestezinin daha
hizli mobilizasyon, daha kisa hastane yatis1 ve
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azalan postoperatif agr1 gereksinimi ile genel
maliyetleri diisiirdiigt diistiintilmektedir.

Bu calismanin bazi sinirhiliklar vardir. Acil ve
elektif sezaryen ayrimi yapilmamaistir. Cerrah ve
anestezist deneyimi, VKI, dogum siiresi, fetal
komplikasyonlar, hastanin anestezi tercihi,
APGAR disinda diger neonatal sonuglar, dogum
tipi (tekil/ikiz), sezaryen endikasyonlar1 ve
pandeminin  etkileri degerlendirme disi
kalmistir. Mortalite olmamasi olumlu bir
bulgudur; ancak wuzun doénem sonuglarin
degerlendirilememesi, literatiire  katkinin
kapsamini sinirlamaktadir.

SONUC

Van YYU Tip Fakiiltesi Dursun Odabasi Tip
Merkezi Anesteziyoloji ve Reanimasyon
Anabilim Dali'nda 2018-2023 yillan arasinda
gerceklestirilen 2709  sezaryen  vakasi
retrospektif olarak incelenmistir.

Bulgularimiz:

e Olgularin %66’sinda genel anestezi, %34’tinde
spinal anestezi uygulanmistir.

e Genel anestezi daha ¢ok riskli vakalarda
kullanilmis; bu grupta transfiizyon, YBU ihtiyaci
ve komplikasyonlar daha sik goriilmusttr.

e Genel anestezi, diisik APGAR ve yiiksek ASA
skorlari gibi olumsuz parametrelerle iliskilidir.

e Spinal anestezi, daha diisiik komplikasyon
oranlari ve etkin agr1 yonetimiyle 6ne ¢ikmistir.

e 2022 ve 2023 yillarina ait verilerde spinal
anestezi daha diisiik maliyetli bulunmus; fark
2023’te belirginlesmistir.

Sonug¢ olarak, spinal anestezi yalnizca klinik
degil, aym1 zamanda ekonomik ac¢idan da
avantajhidir. Calismamizda mortalite olmamasi
sevindirici olmakla birlikte, uzun donem
sonuglari ele alan daha kapsaml arastirmalara
ihtiyac duyulmaktadir.
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0z
Amag: Primer immiin yetmezligi (P1Y) ve Kistik fibrozis (KF) hastaligi olan ¢ocuklarin ve birincil bakim veren

ebeveynlerinin COVID-19 pandemisi sirasinda kaygi diizeylerini dlgmeyi ve kaygi diizeylerinin hastalarin klinik
ozellikleri ile iliskisini incelemeyi amacladik.

Yoéntemler: Calismaya 0-18 yas aras1 28 PIY hastasi ve 0-18 yas aras1 28 KF hastasi ve birincil bakim veren ebeveynleri
dahil edildi. Kontrol grubuna ¢ocuk poliklinigi' ne bagvuran ve kronik hastalig1 olmayan 0-18 yas arasi 28 hasta ve onlarin
birincil bakim veren ebeveynleri alindi. 8 yas ve fUzeri c¢ocuklarda anksiyetenin durumunu ve o6zelliklerini
degerlendirmek icin Cocukluk Cag1 Kaygi Bozukluklar Oz bildirim Olcegi Cocuk Formu, ebeveynlere ise Beck depresyon
0lgegi uygulandu.

Bulgular: Cocuklarda anksiyete bozukluklarini tarama 6lgeginin sorularin1 8 yas iistii 54 hasta cevaplamis, saglikh
gruptan 20 ¢ocuktan 10'u, primer immiin yetmezlik grubundan 16 hastadan 9'u ve kistik fibrozis grubundan 18 hastadan
9'unun 6l¢cek puani >25 olmustur. Ancak karsilastirildiginda gruplar arasinda istatistiksel olarak anlamli fark yoktu
(p>0.05). Annelere verilen Beck depresyon 6l¢cek sonuglari gruplar arasinda anlaml farklilik géstermedi (p=0.136).

Sonug: Corona viriis salgin1 boyunca klinigimiz pediatrik kistik fibrozis ve primer immiin yetmezlik hastalarina bakim
saglamaya devam etti. Ayni tarihler arasinda ¢esitli sikayetlerle klinigimize basvuran kronik hastaligi olmayan benzer
yastaki cocuklarla karsilastirildiginda, tedavi i¢in hastaneye gitmek zorunda kalan kronik hastalarin anksiyete
diizeylerinin benzer oldugu saptanmistir.

Anahtar kelimeler: Anksiyete, Primer Immiin Yetmezlik, Kistik Fibrozis, kovid-19
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Evaluation of the Anxiety Status of Patients and Families Diagnosed with Primary Immune
Deficiency and Cystic Fibrosis During the COVID-19 Pandemic

Abstract

Objective: We aimed to measure the anxiety levels of children with cystic fibrosis (CF) and primary immunodeficiency
(PID) and their primary caregiver parents during the COVID-19 pandemic and to examine the relationship of their anxiety
with the clinical characteristics of the patients.

Methods: The study included 28 primary immunodeficiency patients aged 0-18 years and their primary caregivers, 28
cystic fibrosis patients between the ages of 0-18 and their primary caregiver parents. Patients aged 0-18 years without
chronic disease who applied to the pediatric outpatient clinic and their primary caregiver parents were included in the
study. To evaluate the state and characteristics of anxiety in children aged 8 years and above, the Childhood Anxiety
Disorders Self-Report Scale Child Form was administered, and the Beck depression scale was administered to parents.

Results: 54 patients over the age of 8 answered the questions in the child form of screen for child anxiety related
disorders, 10 of 20 children from the healthy group, 9 of 16 patients from the primer immunodeficiency group, and 9 of
18 patients from the cystic fibrosis group had a scale score>25. However, when the groups were compared, there was no
statistically significant difference (p>0.05). The results of the beck depression inventory given to the mothers showed no
discernible difference between the groups. (p=0.136).

Conclusion: During the coronavirus pandemic, our clinic continued to treat children with primary immunodeficiency
and cystic fibrosis. The anxiety levels of chronic patients who had to come to the hospital for treatment were found to be
similar to those of children of similar age without a chronic disease who applied to our clinic with different complaints
during the same dates.

Keywords: Anxiety, Primary Immunodeficiency, Cystic Fibrosis, COVID-19.

GIRIS cogunlukla primer immiin yetmezlikler (PiY),

Corona virtisii (COVID 19) ilk olarak 2019 Aralik kronik akc1g? ' hafta{lk;arl ve kalp h.astahgl
ayinda Cin'in Wuhan kentinde bildirildi ve olfelnlar.da gorulmilstire. Sk er.lfek51y0n1arf
ardindan yayilarak diinya capinda bir salgina d}.lz'(.elndl}.w élasta}rll © ¢ kontrollfrll, glg(erel?ii
neden oldu. COVID 19’ un neden oldugu hastalik goruidugunde astaneye - yatyiar ronl

genis bir Klinik yelpazeye  sahiptir; ha_st_ahgl f)lfm cocuklarin gunlul_i yasar_n.larlnl ve
asemptomatik seyredebilecegi gibi, akut eglc'iamllerllnl b olumsuzkl etkllf)yiblhr' Bu
solunum sikintis1 sendromuna ve éliime neden  cocene U gocukann baxim - veren

olabilirl2. Pediatrik hastalarin yetiskinlere gore ebeveyrll{lter(lj dg OV%,]; kls;kk pS_lll(ioliolliil u51k11nt1
daha hafif bir seyir gosterdigine dair ¢ok sayida yayamaxtadir. “L7, Xronik hastaligl ofan

literatiir bilgisi3 olmasina ragmen, ilk olarak ¢ocuklarin ebeveynleri igin = oldugu kadar

Nisan 2020 de olmak iizere Kawasaki hastalig: insanlik i¢in de bir doniim noktasi olmustur. Bir
toksik sok sendromu ve agir sepsise benzer pandemi olmasa bile, bu gocuklar bagigiklik

o . sistemlerindeki kusurlar nedeniyle bir dizi
klinik goériiniimi olan ¢ocuklarda multisistem ~. e k K 4 bu da eb leri
inflamatuar sendrom (MIS-C) olarak ortaya risxie Karsl karstyadir ve bu da ebeveynierin

cikan yeni bir fenomen tanimlanmistir45. COVID potansiyel risklere karsi siirekli tetikte olmasini

19 ile enfekte cocuklar asemptomatik tasiyicilar gerektirir. Ayrica, _ba}gl,slkhgl bgskllanmls
olarak kalabilecegi gibi, multisistem hastalarin COVID-19 gibi viral enfeksiyonlar da

enflamatuvar sendrom, siddetli akut solunum dahil olmak uzere bulasici hastaliklar igin
sikintis1 sendromu (ARDS) gibi hayati tehdit yksek risk tasidigi dustinilduginde, tedaviye

eden agir klinik tabloyla gelebilirler. Cocuklar ?}fvam E}mek dlgl_rl 1hastaneye gltcrinel; ile
arasinda semptomatik COVID-19 vakalari orumak” (evde izolasyon) arasinda karar

320



vermek, pandemi sirasinda aileler icin bir
zorluk haline geldi. Bu durum iist ve alt solunum
yolu enfeksiyonlari, siniizit ve firsatel
mikroorganizma enfeksiyonlar1 gibi bulasici
hastaliklara yakalanma riski yiiksek olan
immiin yetmezlik hastalari, kistik fibrozis (KF)
hastalar1 ve ailelerinin kaygi diizeylerini
yukseltebilir. Tim diinyada biiyiik kaygi
uyandiran COVID-19 ile ilgili Amerika ve
Kanada’da yapilan anket calismalarinda halkin
hastalikla ilgili kaygilarinin yiliksek oldugu
gorilmiustir. KFli ve immin yetmezligi
bulunan c¢ocuklarda ve ailelerinde COVID-19
pandemisinin psikolojik etkileriyle ilgili her iki
grubu kapsayan c¢alisma bulunmamaktadir.
Calismamizda, KFli ve immiin yetmezligi
bulunan ¢ocuklara primer bakim veren
ebeveynlerin ve ¢ocuklarin pandemi sirasinda
kaygi diizeylerinin olgllerek hastalarin klinik

ozellikleri ile kaygi dizeylerinin iliskisini
incelemeyi amacladik.

YONTEMLER
Orneklem

Calismaya 15 Nisan 2022 - 15 Temmuz 2022
tarihleri arasinda Gaziantep Universitesi Tip
Fakiiltesi Cocuk Alerji ve Immiinoloji
poliklinigimize basvuran 0-18 yas arasi PiY
hastalari ve primer bakim veren ebeveynleri, KF
hastalar1 ve primer bakim veren ebeveynleri,
cocuk saglig1 ve hastaligi poliklinigine bagvuran
kronik hastaligi olmayan hastalar ve primer
bakim veren ebeveynleri calismaya dahil edildi.
Tlm hastalarin primer bakim veren ebeveyni
annesi idi. Gortismeleri ¢ocuk alerji immiinoloji
bolimiinde diizenli olarak muayene eden
doktorlar gergeklestirdi. Gortismeler cocuk ve
ebeveyn ile ayr1 ayr yapildi. Katilimcilarin yas,
cinsiyet, egitim, ¢alisma durumu, ailenin aylk
geliri, hastalarda COVID 19 teshisi veya temas
gecmisi  gibi  bilgileri  toplamak igin
sosyodemografik ve COVID 19 ile ilgili bir veri
formu kullanildi. Verdigi cevaplari etkilememek
icin, katilmcilar anksiyete olgekleri
uygulandiktan  sonra  ¢alismanin  amaci
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hakkinda bilgilendirilmis ve ardindan COVID-
19 ile ilgili anket uygulanmistir ve annelere
COVID-19 hakkinda bilgi verilmistir.

8 yas ve lzerindeki hastalarin ve Kkontrol
grubundaki 8 yas ve lizerinde olan hastalarin
dolduracagi ¢cocukluk ¢cagi kaygi bozukluklar: 6z
bildirim 6lcegi c¢ocuk formu (KAY-BO),
annelerin dolduracag1 Beck depresyon ol¢egi,
COVID 19 bilgi diizey anketi ve kisisel bilgi
formu kayit altina alindi. 84 ¢ocuktan 8 yas
lizeri olan 54’ii KAY-BO formunu doldurdu. KF'li
ve immiin yetmezligi nedeniyle IVIG tedavisi
alan hastalar ve anneleri 'calisma grubu' olarak
belirlendi. "Kontrol grubu", ayni yastaki saglikli
cocuklar ve annelerinden olusuyordu.

Ol¢iim Araglar

Sosyodemografik veri formu: Katilimcilarin yas,
cinsiyet, egitim, calisma durumu, ailenin aylik
geliri, ailelerinde COVID 19 teshisi veya temas
gecmisi  gibi  bilgileri  toplamak icin
arastirmacilar tarafindan tasarlanmis
sosyodemografik veri formu kullanildu.

Cocukluk Cag1 Kaygi Bozukluklar1 Oz Bildirim
Olgegi Cocuk Formu (KAY-BO): KAY-BO Cocuk
Formu, 8 yas ve tizeri cocuklarda anksiyetenin
durumunu ve 6zelliklerini degerlendirmek icin
kullanilan bir anksiyete o6l¢gme aracidir.
Birmaher vd. tarafindan gelistirilen Olgegin
Turkce gecerlik ve giivenilirlik c¢alismasi
Cakmakg tarafindan yapilmistir”. Olgegin hem
cocuk hem ebeveyn formu bulunmaktadir. Bu
calismada Olgegin 41 maddelik ¢ocuk formu
kullanildi; cocuktan her ciimle icin kendisine en
uygun secenegi isaretlemesi istendi. Her madde
0-2 arasinda bir puan almaktadir. Olgekten
alinan toplam puanin yiikselmesi kaygi
diizeyinin de arttig1 anlamina gelmektedir, 25
ve lzeri puanin, kaygi bozuklugu icin uyari
niteligi tasidig1 kabul edilmektedir. Toplam
puanin yani sira panik bozukluk veya anlamh
somatik yakinmalar (13 madde), yaygin kaygi
bozuklugu (9 madde), ayrilik kaygis1 (8 madde),
sosyal kaygi (7 madde) ve okul korkusu (4
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madde) alt Olcek puanlari da
hesaplanabilmektedir. Olcekten alinabilecek
toplam puan 0-82 arasinda degisirken panik
bozukluk/anlaml somatik yakinmalar alt 6lcegi
puan aralig1 0-26, yaygin kaygi bozuklugu alt
Olgegi puan araligi 0-18, ayrilik kaygisi alt 6lgegi
puan aralig1 0-16, sosyal kayg alt 6lcegi puan
araligr 0-14 ve okul korkusu alt dlcek puan
araligi 0-8'dir.

Beck Depresyon Olgegi (BDO): Depresyonun
cesitli belirtilerinin varligini ve siddetini 6l¢cmek
icin primer bakim veren ebeveynlere Beck
depresyon 6l¢egi (BDO) kullanildi. 21 maddelik
bir 6z bildirim aracidir ve toplam puan 0 ile 63
puan arasinda degismektedir. Tiirkge formunun
gecerlik ve glivenirlik calismasi1 Hisli ve ark.
tarafindan yapilmistirs.

Gaziantep Universitesi etik kurulu tarafindan
(No:109 / Tarih:2022) ve ¢alisma protokolii T.C.
Saghk Bakanhg  tarafindan  06.04.2022
tarihinde onaylandi. Hastalarin
ebeveynlerinden veya yasal vasilerinden yazili
bilgilendirilmis onam alind1.

istatistiksel Analiz

Sayisal in normal dagilima uygunlugu Shaphiro
Wilk testi ile test edilmistir. Normal dagilan in 2
grupta karsilastirilmasinda Student t testi, 3 ve
tzeri grupta karsilastirilmasinda ANOVA testi
uygulanmistir. Normal dagilmayan in 3 ve lizeri
grupta karsilastirilmasinda Kruskal Wallis testi
kullanilmistir. Kategorik arasindaki iliskiler Ki-
kare testi ile test edilmistir. Analizlerde SPSS
22.0 Windows versiyon paket programi
kullanilmistir. P<0.05 anlamh kabul edilmistir.

BULGULAR

Calismamiza PIY nedeniyle IVIG tedavisi alan 28
hasta ve primer bakim veren ebeveyni, KF
tanisiyla takipte olan 28 hasta ve primer bakim
veren ebeveyni ve 28 kontrol olgusu ve
ebeveyni dahil edildi. Ortalama yas KF, PIY ve
kontrol grubunda sirasiyla 8.75 + 4.64, 9.64 *
3.55 ve 9.71 + 4.12 idi (p=0.644) (Tablo 1).

Gruplar aras1 yas ve cinsiyet dagilimi Tablo1’'de
gosterilmistir; KF grubunda 14 (%50) kiz, PIY
grubunda 9 (%32) kiz, kontrol grubunda 16
(%57) kiz mevcut olup cinsiyet gruplarda
dengeli dagilmistir (p=0.155). 18 PIY hastasinin
tanisy; antikor eksikligi, 8 hastanin tanisy;
kombine immiin yetmezlik, 2 hastanin tanisi ise
sendromik niteliklere eslik eden kombine
immiin yetersizlikler idi. Tim c¢ocuklarin
primer bakim veren ebeveyni annesi idi.

Gruplar arasi anne ve baba yasi, anne baba
egitim diizeyi ve meslekleri bakimindan anlaml
farklilik bulunmamistir (p>0.05) (Tablo1).

Tablo I: Gruplarin sosyodemografik 6zellikleri, COVID 19
temasi ve COVID 19 hakkinda bilgi diizeyi

Kontrol

grubu PIY KY P
0, 0,
N (%) N (%) (N (%)
Yasi 9.71+4.12(9.64 £3.55 |8.75+4.64 |0.644
o Kiz 16 (57.1) |9 (32.1) 14 (50)

Cinsiyet ek 12(42.9) |19(67.9) |14 (50) 0.155
Anne yasi 36+6.75 (37.29 +6.51 |37.89 + 6.51 |0.550
Baba yasi 39+6.32 (38.96 +6.10 |42.18 £6.30 |0.093

Okur

yazarlyok 3(10.7) |1(3.6) 5 (17.8)
Anne  |lkokul 9(32.1) |[16(57.1) 16 (57.1)
egitim  |Orta okul 5(17.9) |7 (25) 5 (17.9) 0.066
durumu |Lise 5(17.9) 3(10.7) 1(3.6)

Universite/

Yuksek lisans 615 1136 166

Ev hanimi 24 (85.7) (26 (92.9) 27 (96.4)

isci 2(7.1) 0 (0) 0 (0)
Anne Memur 2(7.1) 2(7.1) 0 (0) 0.124
meslegi |Serbest

meslek 0 (0) 0 (0) 1(3.6)
COVID [<5 dogru 2(7.1) 3(10.7) 3(10.7)
19 bilgi[5-10dogru |9 (32.1) |11 (39.3) 19 (67.9) 0.037%
duzey . '
anketi >10 dogru 17 (60.7) |14 (50) 6 (21.4)
Diger  [Saglikli 28 (100) |25 (89.3) 19 (67.9)
cocuk "
saglik |Hasta 0 (0) 3(10.7) 9 (32.1) 0.002
durumu
Kardes 6lum 6ykusl 0 (0) 8 (28.5) 5(17.8) 0.012*
COVID 19 temasi 1 (3.6) 1 (3.6) 3(10.7) 0.453
COVID 19 enfeksiyonul, ;5 | (36 3(107)  [|0.338
gegirme dykisu

PIY: Primer immiin yetmezlik, KF: Kistik fibrozis

Gruplar arasinda COVID-19 enfeksiyonu olan
bireyle temas ve COVID-19 enfeksiyonu
gecirme agisindan istatistiksel olarak anlamli
fark yoktu (p>0.05), saghklh grupta 1 ¢ocugun,
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PiY grubunda 1, KF grubunda 3 hastanin son iki
hafta icinde temasi olmustu ve saglikli gruptan
4, PIY grubundan 1, KF grubundan 3 g¢ocuk
COVID-19 enfeksiyonu gecirmisti.

Calismamizda kronik hastaligi olan cocuklarin
ve saglikli ¢cocuklarin kardes 6lim oykiisii ve
kardesinde kronik hastalik 6ykiisii acisindan
anlaml fark saptandi (p<0.05).

8 yas ilizerindeki 54 hasta KAY-BO c¢ocuk
formundaki sorular1 cevapladi, saglikli gruptan
cevap veren 20 ¢ocuktan 10’u, PIY grubundan
cevap veren 16 hastadan 9’u, KF grubundan
cevap veren 18 hastadan 9’unun ol¢ek skoru
>25 idi. Ancak gruplar karsilastirildiginda
anksiyete diizeyi >25 olan olgu sayis1 agisindan
istatistiksel olarak anlamli bir fark yoktu
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(p>0.05) (Tablo 2). Toplam puanin yani sira
panik  bozukluk veya anlamhi somatik
yakinmalar, yaygin kaygi bozuklugu, ayrihik
kaygisi, sosyal kaygi ve okul korkusu alt dlgek
puanlart da hesaplandi (Tablo3). Saglkl
kontrol grubunda Panik bozukluk 8, Yaygin
kaygi bozuklugu 5, Okul korkusu 2, Sosyal kaygi
bozuklugu 4, Ayrilik kaygisi 9 cocukta mevcuttu,
PiIY grubunda Panik bozukluk 5, Yaygin kaygi
bozuklugu 4, Okul korkusu 6, Sosyal kaygi
bozuklugu 9, Aynlhk kaygis1i 13 hastada
mevcuttuy, KF grubunda Panik bozukluk 9,
Yaygin kaygi bozuklugu 6, Okul korkusu 5,
Sosyal kaygi bozuklugu 8, Ayrilik kaygis1 11
hastada mevcuttu. Alt olcek puanlar1 her 3
grupta birlikte degerlendirildiginde aralarinda
anlaml fark saptanmadi (p>0.05).

Tablo II: Gruplar arasi anksiyete ve depresyon dl¢ek skor diizeyleri

Kontrol grubu PlY KF P
N (%) N (%) N (%)
Minimal
depresyon 15 (53.6) 6 (21.4) 12 (42.9)
Annelere uygulanan Beck |Hafif depresyon |7 (25) 16 (57.1) 11 (39.3) 0136
depresyon olgek skoru Orta depresyon |5 (17.9) 3(10.7) 4 (14.3) '
“Siddetli
depresyon 1(3.6) 3(10.7) 1(3.6)
KAY-BO sonucu 22.85+11.8 28.06 +12.63 25.22 +12.96 0.464
KAY-BO: gocukluk gadi kaygi bozukluklari 6z bildirim élcedi gocuk formu, PIY: Primer immiin yetmezlik, KF: Kistik fibrozis
Tablo lll: Gruplar arasi KAY_BO alt dlgek skorlarinin karsilagtiriimasi
Kontrol grubu PIY KF P
N (%) N (%) N (%)
Panik bozukluk 8 (40) 5 (31.25) 9 (50) 0.538
Yaygin kaygi bozuklugu 5 (25) 4 (25) 6 (33.33) 0.812
Okul korkusu 2 (10) 6 (37.5) 5 (27.77) 0.144
Sosyal kaygi bozuklugu 4 (20) 9 856.25) 8 (44.44) 0.072
Ayrilik kaygisi 9 (45) 13 (81.25) 11 (61.11) 0.086

KAY-BO: ¢cocukluk ¢adi kaygi bozukluklari 6z bildirim 6lgedi cocuk formu, PIY: Primer immiin yetmezlik, KF: Kistik fibrozis

Gruplar arasinda annelere uygulanan Beck
Depresyon Olcegi sonuclar1 arasinda da anlamh
fark saptanmadi (p=0.136).

Her {i¢ grup arasinda anne ve babalarin egitim
diizeyi ve meslegi, COVID-19 bilgi anketinde yer
alan sorulara verilen toplam dogru cevap sayisi
acisindan anlamh bir fark bulunmadi.

TARTISMA

COVID-19, 2020 yilinin baslangicindan itibaren
tliim diinyaya yayildi ve karantinanin psikolojik
etkisine ek olarak, COVID-19'un Kisisel ve
kiiresel etkilerine iliskin belirsizlik korku ve
endiseye neden oldu. Daha o6nce yapilan
calismalarda, salginlarin  anksiyete  ve
depresyon gibi bir¢cok psikolojik etkisinin
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olabilecegi One siirtilmiistiir’. Cocuklarda ve
yetiskinlerde COVID-19 pandemisinin
psikolojik etkisini degerlendiren ¢ok sayida
calisma yapilmis olmasina ragmen, pandeminin
kronik hastaligi olan c¢ocuklardaki etkisine
iliskin veriler azdir10,

Calismamizda KF, PIY hastalarinin yaslan,
cinsiyetleri ve birincil bakim veren annelerinin
yaslari, egitim diizeyleri ve meslekleri arasinda
fark saptanmamaistir.

Gruplar arasinda COVID-19 enfeksiyonu olan
bireyle temas ve COVID-19 enfeksiyonu
gecirme oOykiisii agisindan istatistiksel olarak
anlamhli fark saptanmadi (p>0.05). Saghkh
grupta 1 cocugun, PIY grubunda 1, KF grubunda
3 hastanin son iki hafta icinde temas oykiisii ve
saghkh gruptan 4, PIY grubundan 1, KF
grubundan 3 c¢ocuk COVID-19 enfeksiyonu
gecirme oykiisu vardi. Hastalarimizda COVID-
19 temasi ve enfeksiyon gecirme ile kaygi
diizeyi arasinda iliski olmadigim1 saptadik
(p>0.05).

Calismamizda kronik hastaligi olan ¢ocuklarin
kardeslerinde, saglikli ¢ocuklarin kardeslerine
gore daha fazla kronik hastalik oldugu
belirlendi (p=0.002). Saglikli grupta hicbir
cocugun kardesinde kronik hastalik yokken, 9
KF hastasinin ve 3 PIY hastasinin kardesinde
kronik hastalik oldugu 6grenildi. Bu durum KF’
in ve PIY’ in genetik gecisli olmasindan
kaynaklanmaktadir. Ayrica saglikli cocuklarda
kardes 6lim oOykiist yokken, 5 KF hastasinin ve
8 PIY hastasinin hastalarla aym tamili kardes
oliim oykisti mevcuttu (p=0.012).

Gruplar arasinda annelere uygulanan Beck
Depresyon Olgegi sonuclar1 arasinda da
istatistiksel olarak anlamli fark saptanmadi
ancak PIY annelerinde 3 kiside agir depresyon
saptanirken hem KF hem de kontrol grubunda
birer kiside saptandi. Topal ve arkadaslarinin
yaptig1 calismada, PIY nedeniyle IVIG tedavisi
alan hastalarin ebeveynlerinin kaygi diizeyinin
kontrol grubuna gore daha yiiksek oldugu

bulundu!l. Yiksek anksiyete diizeylerine
ragmen, IVIG tedavisi alan tiim hastalarin
pandemiden  Oncekiyle ayni  araliklarla
tedavilerini almaya gelmelerini, ailelerin
cocuklarin1 hastaliklardan korumay:1 kendi
anksiyetelerinden daha onemli gordiiklerini
distinmiislerdir!l,

KF, PIY hastalarinin ve kontrol grubunun KAY-
BO cocuk formu sonuclarina gére anksiyete
diizeyleri acisindan istatistiksel olarak anlamli
bir fark saptanmadi. Ancak her 3 grupta da
formdaki sorulara cevap veren c¢ocuklardan,
saghkl gruptan cevap veren 20 ¢ocuktan 10'u,
PiY grubundan 16 hastadan 9'u, KF grubundan
18 hastadan 9’unun 6l¢cek skoru >25 idi. Kontrol
grubunun da %50’sinde anksiyete oranini
artmis olarak saptadik, normalde bu oran
cocuklarda %8,6-17,712 arasinda olup, pandemi
nedeniyle kronik hastaligi olmayan ¢ocuklarda
da kayg diizeyi arttig1 icin, kronik hastaligi olan
grupla benzer sayida c¢ocukta anksiyete
skorunun yiiksek oldugunu ve istatistiksel
olarak fark saptanmadigini diisiiniiyoruz.

Gruplar arasinda Panik bozukluk, yaygin kaygi
bozuklugu, ayrilik kaygisi, sosyal kaygi ve okul
korkusu alt 6lcek puanlarinda da istatistiksel
olarak anlamh fark saptanmadi. Ancak ayrilik
kaygisi istatistiksel olarak anlamli saptanmasa
da Saglikli kontrol grubunda 20 g¢ocuktan
9’unda mevcuttu ve kronik hastaligli olan
¢ocuklarda bu oran daha ytiksekti; KF grubunda
18 hastanin 11’nda, PIY grubunda 16 hastadan
13’'nde mevcuttu. Pandemi déneminde COVID-
19 enfeksiyonu nedeniyle dlenlerin sayilarinin
giinliik olarak haberlerde verilmesi, bircok
insanin bu enfeksiyon nedeniyle kaybedilmesi
ve c¢ocuklarin da biitiin bunlara sahit olmasi
ayrilik anksiyetesi yasamalarina sebep olmus
olabilir.

Viral solunum yolu enfeksiyonlar1 KF
hastalarinda daha siddetli olma egiliminde
oldugundan, pandeminin ilk gilinlerinde
hastalarimiz ve aileleri COVID-19
enfeksiyonunun olas1 etkisi konusunda daha
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fazla endiseliydi. Ancak simdiye kadar,
muhtemelen ailelerin ve hastalarin sosyal
temaslar1 en aza indirme cabalariyla iliskili
olabilecek, KF'li kisilerde yalnmizca birkag
COVID-19 enfeksiyonu vakasi rapor
edilmistir13. Bildirilen vakalarin ¢ogunlugunun
yetiskin KF hastalar1 oldugu ve COVID-19
enfeksiyonunun KF  hastaliginin  siddeti
tizerinde belirgin bir etkisi olmadigi gosterildigi
bununla birlikte, diisiik vaka sayilarinin ve
COVID-19 enfeksiyonun hafif seyrinin KF
hastalarinda bir rahatlamaya neden oldugunu
varsaylyoruz, bu da hastalarimizdaki dustk
kayg1 diizeylerini kismen aciklayabilir.

Senkalfa ve ark.19, da KF'li ¢ocuklar ile saglikli
cocuklar ile yaptiklar1 c¢alismada, bizim
sonucumuza benzer sekilde iki grup arasinda
COVID ile iliskili kayginin anlamli derecede
farkli olmadigini bildirmistir.

PIY hastalarimizin pandemi 6ncesinde aldiklar:
IVIG tedavisine pandemi siiresince de devam
ettikleri gozlemlendi. Halihazirda mevcut IVIG
trtinleri, COVID 19’a kars1 spesifik antikorlar
icermez, ancak COVID 19, Orta Dogu solunum
sendromu koronaviriisi veya diger insan
koronavirtsleri i¢in ¢apraz reaktif antikorlar
icerebilir. Bu nedenle IVIG preparatlari
potansiyel olarak COVID-19'a kars1 bir miktar
koruma saglayabilir!4. COVID-19 pandemisi
sirasinda immiin yetmezliklerin yonetimini ele
alan Avrupa alerji ve klinik immiinoloji dernegi

(EAACI) kilavuzu da hastalarin almakta
olduklar tedaviye devam etmelerini
onermektedir?®.

Aydiner ve arkadaslar1 PIY hastalarinin COVID-
19'a yakalandiklarinda, kiiresel niifusa gore
mortal komplikasyonlar agisindan en az on kat
daha fazla risk altinda oldugunu
gostermislerdirlé. Bu nedenle PIY hastalarinin
bir yandan IVIG tedavilerine devam etmesi
gerekirken, bir yandan da COVID 19 bulasindan
korunmak icin dikkatli olmalar gerekmektedir.
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COVID-19'un KF' li ve PIY’ li hastalar iizerindeki
etkisini belirlemek icin daha fazla veriye
ihtiyactmiz var. Avrupa Kistik Fibrozis Dernegi
(ECFS) Hasta Kayit Merkezi, ulusal kayitlarla is
birligi icinde, COVID-19'un siddetini 6ngdren
faktorleri belirlemek icin uluslararasi bir veri
seti olusturmustur. Bununla birlikte, diisiik
sayllarin ve hafif COVID-19 enfeksiyonu
seyrinin KF hastalarinda bir rahatlamaya neden
oldugunu varsayiyoruz, bu da hastalarimizdaki
diisiik kaygi diizeylerini kismen ag¢iklayabilir.

Pandemi  baslangicinda  anksiyete  icin
tetikleyiciler her yerde mevcuttu (6rnegin,
haberler, o6lim oranlari) ve asir1 sosyal
izolasyon, tim hizmetler ve isletmelerin
kapanmasi, c¢ocuklar ve ergenlerin okula
gidememesi da kaygi diizeylerini yiikseltmis
olabilir. Zamanla kisitlamalarin azalmasi,
okullarin yiiz yiize egitime baslamasi,
cocuklarin sosyallesmesi kaygi diizeylerinde
azalmaya neden olmus olabilir.

Sonug olarak, COVID-19 pandemisi siiresince
pediatrik PiY'li hastalarin ve KF hastalarinin
tedavisi klinigimizde devam etmistir. Tedavi
icin hastaneye gelmesi gereken Kkronik
hastalarin, aym tarihler arasinda klinigimize
farkli sikayetlerle basvuran kronik hastaligi
olmayan benzer yastaki cocuklarla
karsilastirildiginda kaygi diizeylerinin benzer
oldugu goriildi. Pandemi boyunca siirekli
bakima ihtiya¢ duyan KF ve PIY hastalarimizdan
hi¢ kimse c¢alismamiz sirasinda COVID-19'a

yakalanmadi; bu durum, bulasin en aza
indirilmesinde = maske  kullanimi,  sosyal
izolasyon ve belirlenmis mekanlarin

kullanilmasi gibi 6nleyici adimlarin 6énemini bir
kez daha vurguladi.

Etik Kurul Karari: Universitemizin girisimsel
olmayan klinik arastirmalar etik kurul kurulundan
onay alinmistir (Karar no: 109, Tarih: 06.04.2022).

Cikar Catismasi1 Beyani: Yazarlar cikar catismasi
olmadigini bildirmislerdir.

Finansal Destek: Bu calisma herhangi bir fon
tarafindan desteklenmemistir.
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0z
Amag: Bu arastirma erkek voleybolcularin beslenme tutumlarinin, egzersiz bagimlhliklarinin ve egzersizde davranissal
diizenlemelerinin iliskisini incelemek amaciyla yapilmistir.

Yontemler: Arastirma, belirlenen amag¢ dogrultusunda nicel arastirma tiiriinde korelasyonel arastirma desenine uygun olarak
gerceklestirildi. Arastirmanin evrenini Turkiye'deki erkek voleybolcular olustururken; orneklemini ise yaslar1 18 ile 32
arasinda degisen toplam 170 erkek voleybolcu olusturdu. Arastirmada kullanilan veri toplama araci iki b6limden olusmakta
olup, birinci béliimde katiimcilarin demografik bilgilerini belirlemeye yonelik “Kisisel Bilgi Formu”, ikinci béliimde ise

wn

katiimcilarin beslenme tutumlari beslenme tutumlarini belirlemeye yénelik “Beslenme Tutum Olcegi”, egzersiz bagimliliklarini
belirlemeye yonelik “Egzersiz Bagimhlig1 Olgegi” ve egzersizde davranissal diizenlemelerini belirlemeye yénelik ise “Egzersizde
Davramissal Diizenlemeler Olcegi” kullanilmistir. Verilerin analizinde SPSS istatistik paket programi kullanilmistir. Anlamhlik

diizeyi p<0,05 olarak kabul edilmistir.

Bulgular: Elde edilen sonuglara gore; erkek voleybolcularin beslenme tutumlarinin, egzersiz bagimliliklarinin ve egzersizde
davranissal diizenlemeleri arasinda anlamli bir iliski bulunmadi(p<0.05). Ayrica saglhkli beslenme tutumlari sergileyen
voleybolcularin, egzersiz bagimliliklarin1 daha olumlu bicimde yonetebildikleri ve egzersiz bagimliligi ile birlikte ortaya ¢ikan
davranissal diizenlemelerin, sporcularin genel performansi iizerinde kritik bir rol oynadigi tespit edilmistir.

Sonug: Sonug olarak; erkek voleybolcularin beslenme tutumlarinin, egzersiz bagimliliklarinin ve egzersizde davranigsal
diizenlemelerinin birbirinden etkilenmedigi sdylenebilir.

Anahtar kelimeler: Voleybol, Beslenme Tutumu, Egzersiz Bagimliligi, Egzersizde Davranissal Diizenleme
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The Relationship Between Nutritional Attitudes, Exercise Addiction and Behavioral
Regulations in Exercise of Male Volleyball Players

Abstract

Aim: This study was conducted to examine the relationship between male volleyball players' nutritional attitudes, exercise
addictions and behavioral adjustments in exercise.

Methods: The study was conducted in accordance with the correlational research design in the quantitative research type in
line with the determined purpose. The universe of the study consisted of male volleyball players in Turkey; the sample consisted
of a total of 170 male volleyball players between the ages of 18 and 32. The data collection tool used in the study consisted of
two parts; in the first part, the "Personal Information Form" was used to determine the demographic information of the
participants, in the second part, the "Nutrition Attitude Scale" was used to determine the participants' nutritional attitudes, the
"Exercise Addiction Scale" was used to determine their exercise addictions and the "Behavioral Adjustments in Exercise Scale"
was used to determine their behavioral adjustments in exercise. SPSS statistical package program was used in the analysis of
the data. The significance level was accepted as p<0.05.

Findings: According to the results obtained; no significant relationship was found between the nutritional attitudes, exercise
addictions and behavioral adjustments in exercise of male volleyball players (p<0.05). It was also determined that volleyball
players who exhibited healthy nutritional attitudes were able to manage their exercise addictions more positively and that
behavioral adjustments that emerged with exercise addiction played a critical role in the overall performance of the athletes.

Result: As a consequence; it can be expressed that male volleyball players; nutritional attitudes, exercise dependence and
behavioral adjustments in exercise are not affected by each other.

Keywords: Volleyball, Nutritional Attitude, Exercise Addiction, Behavioral Regulation in Exercise.

GIRIS
Voleybol, hem bireysel hem de takim
calismasinin onemli derecede fiziksel ve
psikolojik dayaniklilikla baglantih oldugu bir
spor dalidir. Bu baglamda, erkek
voleybolcularin performanslarini artirabilmek
icin etkili bir beslenme programi, diizenli

Bu nedenle sporcularin antrenman Oncesi,
sirast  ve sonrasinda uygun beslenme
gelistirmeleri, spor psikolojisi ve spor bilimleri
acisindan  kritik bir 6nem tasir. Ozellikle
voleybol gibi yiiksek fiziksel performansa sahip
sporlarda, dogru besin alimi, sporcularin
dayanikliliklarini ve gii¢lerini maksimuma

egzersiz araligl ve siirdiirebilme yetenegini
sturdiirebilme konusunda biiyiik 6nem tasiyor.
Voleybolcularin beslenmesi, egzersizle ilgili
motivasyonlar1 ve davranissal diizenlemeleri,
sporcularin genel saglik ve sunumlar1 dogrudan
yapilabilir. Ancak, bu dolasim nasil bir iliski
icerisinde oldugu ve onun digerleriyle nasil
etkilesimde bulundugu konusunda hala tam
anlamiyla anlasilmis bir cercevede mevcut
degildirl.

Beslenme, sporcularin viicutlarini en verimli
sekilde kullanabilmeleri icin temel bir yapi
tasidir. Dogru beslenme, voleybolcularin enerji
kesintilerine, kas onarimlarini
hizlandirmalarina ve genel fiziksel
performanslarini artirmalarina yardimci olur.

cikarmalarinda temel bir rol oynayabilirler2.

Ote yandan, egzersiz baskilanir, spor yapma
isleminin strekli hale getirilmesinin psikolojik
bir durumu saglanir. Egzersiz enerjisi,
sporcularin fiziksel aktivitelerine karsi asiri
istek ve egzersiz yapar. Bu durumda,
baslangicta olumlu bir motivasyon kaynag gibi
goriinse de, uzun siireli asir1 antrenman,
yorgunluk, sakathik riski ve stresli stres gibi
olumsuzluklar devam edebilir. Voleybolcularin
egzersiz performansi sadece fiziksel sagliklarini
degil, ayn1 zamanda zihinsel dayanikhliklarin
da etkiliyor. Egzersiz direnci, sporcularin
performans yeteneklerini artirmak icin gerekli
olan motivasyonu saglasa da, geleneksel bir
yaklasim benimsendiginde, asir1 egzersiz
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sonucu tikenmisglik veya zihinsel

sorunlari ortaya cikabilir34.

saghk

Egzersiz sirasindaki davranissal diizenler ise,
sporcularin fiziksel sinirlarini asmalarina ve
zihinsel olarak daha gii¢lii kalmalarina yardimci
olan stratejilerdir. Bu kurallar, antrenman
sirasinda karsilasilan zorluklarla ayrilmak,
odaklanmay1 arttirmak ve motivasyonu ytliksek
tutmak icin kullamilan psikolojik teknikleri
icerir. Voleybolcular, zorlayici antrenmanlar ve
maclar  sirasinda duygusal ve fiziksel
dayanikliliklarint  y6netebilmek icin  bu
davranigsal dilizenlemeleri aktif bir sekilde
kullanirlars. Bu davranigssal  stratejiler,
sporcularin hem bireysel hem de takim
performanslarini olumlu yonde etkiler. Zihinsel
miicadele ve miisabakalarda diisiinme, voleybol
gibi hizli kararlarin alinmasi gereken sporlarda
basarinin anahtaridire®.

Erkek voleybolcularin bu ii¢ faktér beslenme,
egzersiz ve davranissal diizenlemeleri arasinda
bir iliskinin nasil kuruldugu, spor psikolojisi ve
spor beslenmesi literatiirtinde ayrintilhi olarak
incelenmesi gereken oOnemli bir kahcilik.
Beslenme, sporcularin enerjisinin dengelenerek
fiziksel simirlarinin  asilmasina  yardimci
olurken, egzersiz drenaji ve davranigsal
diizenler de bu siirecin surdurtlebilirligini ve
biiylimeyi genisletme kesitinin bir parcasi
olarak rol oynamaktadir. Bu sekilde aktiflesen
etkilesimi, sporcularin uzun sicaklik
performanslarini, psikolojik iyilik hallerini ve
fiziksel sagliklarini dogrudan
etkileyebilmektedir. Ozellikle beslenme ve
egzersiz durumlarinin belirlenmesi sporcularin
hem sagliklar1 hem de sportif performanslari
acisindan 6nem teskil edecektir.

Bu nedenle, erkek voleybolcularin beslenmesi,
egzersiz bagimliliklar1 ve egzersiz sirasinda
uyguladiklar: davranislar arasinda
tutulabilmesi, sporcularin gelisim siireclerini
optimize etmek ve onlar1 daha saghkli, verimli
ve surdiiriilebilir bir sekilde sporda tutmak icin
gereklidir. Bu c¢ok sayida inceleme, hem
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sporculara  yonelik  pratik  ¢oéziimlerin
gelistirilmesine hem de spor bilimleri alaninda
teorik yontemlerin daha kolay anlasilmasina
olanak taniyacaktir?.

YONTEMLER

Erkek voleybolcularin beslenme tutumlarinin,
egzersiz  bagimhliklarinin ve  egzersizde
davranissal diizenlemelerinin iliskisini
inceleyen  bu  arastirma, arastirmanin
tasarimina uygun olarak; nicel arastirma
tirtinde korelasyonel arastirma desenine
uygun olarak gerceklestirildi. Korelasyonel
arastirma deseninde, degiskenlere miidahale
edilmeden nicel degiskenler arasindaki iligki
incelenir® ve bu iliski tiirlinlin ne dereceye
kadar mevcut oldugu bulunur®.

Arastirmanin evrenini Tirkiye’deki erkek
voleybolcular olustururken; o6rneklemini ise
yaslar1 18 ile 32 arasinda degisen toplam 170
erkek  voleybolcu olusturdu.  Ornekleme
yontemi olarak kolayda ornekleme yontemi
tercih edildi. Kolayda 6rnekleme yontemi, ana

kitleden secilecek olan orneklerin,
arastirmacilarin ~ yargilarinca  belirlendigi
tesadifi olmayan ornekleme
yontemlerindendir. Kolayda ornekleme

yonteminde veriler, ana kiitleden en kolay, en
hizli ve en ekonomik sekilde toplanirioil,
Kinnear ve Taylorl12. Istatistiksel
arastirmalarda, @ daha dogru sonuglara
ulasabilmek i¢in  arastirmaci = mimkiin
oldugunca tesadiifi ~ o6rneklemeyi tercih
etmelidir. Biitiin bunlara ragmen, ana kiitlenin
belirlenmesinin miimkiin olmadig1 durumlarda
arastirmacilar tesadiifi olmayan Ornekleme
yontemlerine basvurmak zorunda kalabilirler13.

Arastirmada, arastirmacilar tarafindan
arastirmanin amacina uygun olarak hazirlanan
ve katilmcilar1 tanimlayici bilgiler igeren
demografik bilgi formu ile Celik-Kayapinar ve
Savasl4tarafindan gelistirilen Beslenme Tutum
Olgegi(BTO), Tekkursun-Demir vd.15 tarafindan
gelistirilen Egzersiz Bagimlihg Olcegi(EBO) ve
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Mullen ve ark.1® tarafindan gelistirilmis olup
Markland ve Tobinl7 tarafindan revize edilen
Egzersizde Davranissal Diizenlemeler
Olcegi(EDDO) temel veri toplama araclar
olarak kullanildi.

Arastirmacilar tarafindan arastirmanin amacina
uygun olarak hazirlanan demografik
degiskenler formunda, katilimcilarin yas,
sportif deneyim, boy uzunlugu, viicut agirligi ve
beden kiitle indeksi degerlerini iceren
degiskenlere yer verildi.

Celik-Kayapinar ve  Savas.!*  tarafindan
gelistirilen Beslenme Tutum Olgegi(BTO),
toplam 21 maddeden ve Karbonhidratlar(KH),
Vitamin ve Mineraller(VVEM), Yag ve Islenmis
Gida(YVEIG), Su,(SU), Proteinler(PRO) ve
Duyarlik(DUY) olmak iizere 6 alt boyuttan
olusan %2li likert tipli bir élgektir. Olgekten en
az 21 en fazla ise 105 puan alinabilir. Olgekten
edilen puanlarin diisiik olmas1 koétii beslenme
tutumunu ifade ederken; yliksek olmasi ise iyi
beslenme tutumunu ifade etmektedir. Olgegin
gecerlik ve glivenirlik ¢alismasinda Cronbach
Alpha (a) katsayisi degerlerinin. 531 ile.794
arasinda oldugu belirtilmektedir. Bu
arastirmada ise Cronbach Alpha(a) katsayisi
degerleri olcek toplam puani i¢in.744,
karbonhidratlar(KH) alt boyutu i¢in.771,
vitamin ve mineraller(VVEM) alt boyutu
icin.825, yag ve islenmis gida(YVEIG) alt boyutu
icin.712, su,(SU) alt boyutu i¢in.803,
proteinler(PRO) alt boyutu i¢in.754 ve
duyarlik(DUY) alt boyutu i¢in ise.796 olarak
hesaplandu.

Tekkursun-Demir vd.l> tarafindan gelistirilen
Egzersiz Bagimlihg Olcegi(EBO), toplam 17
maddeden ve Asir1 Odaklanma ve Duygu
Degisimi(AOVEDD), Bireysel-Sosyal
ihtiyaclarin Ertelenmesi ve Catisma(BSIEVE()
ve Tolerans Gelisimi ve Tutku(TGVET) olmak
tizere 3 alt boyuttan olusan 5’li likert tipli bir
olcektir. Olcekten en az 17 en fazla 85 puan
alinabilir. Olcekten elde edilen puanlarin
yiuksek  olmasi  egzersiz  bagimliliginin

yuksekligini ifade eder. Buna ek olarak; Egzersiz
Bagimlihgr Olgegi'nin puan araliklar,“1-17
normal grup, 18-34 az riskli grup, 35-51 risk
grubu, 52-69 bagimh grup, 70-85 yiiksek
diizeyde bagimh grup” olarak
degerlendirilmektedir. Olgegin gecerlik ve
givenirlik calismasinda Cronbach Alpha (a)
degerlerinin 0.770 ile.880 arasinda oldugu
belirtilmektedir. Bu arastirmada ise Cronbach
Alpha(a) katsayisi degerleri 6lgek toplam puani
icin.899, asir1  odaklanma ve  duygu
degisimi(AOVEDD) alt boyutu icin.804,
bireysel-sosyal ihtiyaclarin ertelenmesi ve
catisma (BSIEVEC) alt boyutu icin.811 ve
tolerans gelisimi ve tutku (TGVET) alt boyutu
icin ise.828 olarak hesaplandi.

Egzersizde Davranigsal Diizenlemeler
Olgegi(EDDO), Mullen vd.16  tarafindan
gelistirilmis olup Markland ve Tobin?
tarafindan  revize  edilerek  Egzersizde
Davranissal  Diizenlemeler  Olgegi- adim

almistir. EDDO-2, EDDO’nin uzantisidir ve
giidiilenme alt él¢egini de icerir. Olcegin Tiirkce
uyarlamasi Erso6z vd.18 tarafindan yapilmistir.
EDDO-2 19 madde ve dort alt olgekten
olusmaktadir. Bunlar: dissal diizenleme,
iceatimla diizenleme, igsel diizenleme ve
giidiilenmeme alt 6lcekleridir. Olcegin gecerlik
ve glivenirlik ¢calismasinda Cronbach Alpha(a)
givenirlik katsayilar 6lcek toplami i¢in.744, alt
boyutlaricin ise sirasiyla,.670,.770,.810 ve.690
oldugu belirtilmektedir. Bu arastirmada ise
Cronbach Alpha(a) giivenirlik katsayilar1 6lcek

toplami icin.823 ve alt boyutlar igin ise
sirasiyla.715, .792, .808ve .703 olarak
hesaplandi.

Arastirmadaki veri toplama slreci ise

katilmcilara en hizh ve en kolay sekilde
ulasmak icin dijital ortamda c¢evrim ici olarak
gerceklestirildi. Veri toplama formu, dijital
ortamda arastirmacilar tarafindan hazirlanmis
ve cesitli haberlesme araclari, sosyal medya
uygulamalart ve c¢esitli dijital ortamlardan
katilimcilara ulastirildi. Arastirmanin icerigi
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hakkindaki tiim bilgiler, veri toplama araci
katilimcilara gonderilmeden hemen o6nce yine
cevrim ici dijital ortamlardan katiimcilar ile
paylasildi. Arastirmaya katilimda goniilliik ilkesi
esas alindu.

Verilerin ¢6ziimlenmesi, GNU PSPP 0.10.1
istatistik programinda yapilmistir. Demografik
bilgiler ve veri toplama araglarindan elde edilen
parametreler i¢in aritmetik ortalama (X), standart
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belirlenmistir. Verilerin normallik dagilimlarini
saptamak icin  basiklik-carpiklik  degerleri
hesaplandi. Degiskenler arasi iligki Pearson
Korelasyon testi ile degerlendirildi. Istatistiksel
anlamhilik diizeyi ise p<0.05 olarak kabul
edildil01°,

Calismanin Etik Kurul Karari: Evrak Tarih ve
Sayisi: 28/02/2025-879991.

. .. o BULGULAR
sapma (SS), maksimum ve minimum degerler
Tablo I:Arastirmaya Katilan Sporculari Tanimlayici Veriler
Parametre n En Diisiik En Yiksek Ortalama S. Sapma Carpikhik Basiklik
Yas(yil) 170 17,0 32,0 22,1 2,8 -,430 -,761
Boy Uzunlugu(cm) 170 150,0 183,0 172,6 8,4 -1,394 1,259
Viicut Agirhgi(kg) 170 56,0 70,0 64,8 4,2 -,544 -,317
BKi(kg/m?) 170 19,6 29,8 21,9 2,9 1,028 1,345
Sportif Deneyim(yil) 170 7,0 22,0 12,3 2,6 -,565 -,667

Tablo 1’e gore; arastirmaya katilan sporcularin,
yas degerleri ortalama 22.1+1.5 y1l, boy uzunlugu
degerleri ortalama 172.6+8.4 cm, viicut agirhgi
degerleri ortalama 64.8+4.2 kg, beden kiitle

indeksi degerleri ortalama 21.9+2.9 kg/m2 ve
sportif deneyim siireleri ise ortalama 12.3+2.6 y1l
olarak hesaplandi.

Tablo Il:Arastirmaya Katilan Sporcularin Olgeklerden ve Alt Boyutlarindan Elde Ettikleri Puan Degerleri

Olgek-Alt Boyutu n En Diisiik En Yuksek Ortalama S. Sapma
EBO-TOPLAM 170 25,0 85,0 65,9 15,1
EBO-AOVEDD 170 10,0 35,0 28,2 7,6
EBO-BSIBVEG 170 10,0 30,0 22,0 5,9
EBO-TGVET 170 5,0 20,0 15,7 4,3
BTO-TOPLAM 170 47,0 97,0 73,9 11,7
BTO-KH 170 7,0 33,0 23,7 6,0
BTO-VVEM 170 10,0 20,0 15,3 2,9
BTO-YVEIG 170 10,0 18,0 14,1 2,7
BTO-SU 170 5,0 9,0 6,7 1,6
BTO-PRO 170 4,0 10,0 8,4 1,6
BTO-DUY 170 2,0 8,0 5,8 2,0
EDDO-TOPLAM 170 17,0 56,0 31,1 9,1
EDDO-ID 170 6,0 27,0 13,5 5,6
EDDO-IAD 170 3,0 14,0 6,7 2,9
EDDO-DD 170 4,0 11,0 53 1,4
EDDO-GU 170 4,0 11,0 5,6 15
Tablo 2’ye gore; arastirmaya katilan sporcularin  bireysel-sosyal ihtiyaclarin ertelenmesi ve

egzersiz bagimhiig o6lcegi(EBO) toplam puan
degerleri ortalama 65.9+15.1, egzersiz bagimlilig
Olcegi asiri odaklanma ve duygu
degisimi(AOVEDD) alt boyutu puan degerleri
ortalama 28.2+7.6, egzersiz bagimliligr olgegi

catisma(BSIEVEC) alt boyutu puan degerleri
ortalama 22.0+5.9, egzersiz bagimliligi oOlgegi
tolerans gelisimi ve tutku(TGVET) alt boyutu
puan degerleri ortalama 15.7%#4.3, beslenme
tutum 6lgegi(BTO) toplam puan degerleri
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ortalama 73.9%#11.7, beslenme tutum Olgegi
karbonhidratlar(KH) alt boyutu puan degerleri
ortalama 23.7%6.0, beslenme tutum 6lgegi vitamin
ve mineraller(VVEM) alt boyutu puan degerleri
ortalama 15.3%£2.9, beslenme tutum 06l¢egi yag ve
islenmis gidalar(YVEIG) alt boyutu puan degerleri
ortalama 14.1+2.7, beslenme tutum 6l¢egi su(SU)
alt boyutu puan degerleri ortalama 6.7%1.6,
beslenme tutum 6l¢egi proteinler(PRO) alt boyutu
puan degerleri ortalama 8.4+1.6, beslenme tutum
Olgegi duyarlik(DUY) alt boyutu puan degerleri

olcegi(EDDO) toplam  puan
31.1+#9.1, egzersizde
davranigsal diizenlemeler Olcegi icsel
diizenleme(iD) alt boyutu puan degerleri
ortalama 13.5%#5.6, egzersizde davranissal
diizenlemeler dlgegi iceatimla diizenleme(IAD) alt
boyutu puan degerleri ortalama 6.7+2.9,
egzersizde  davranigsal diizenleme  digsal
diizenleme(DD) alt boyutu puan degerleri
ortalama 5.3+1.4 ve egzersizde davranigsal
diizenlemeler 6lgegi giidiilenme(GU) alt boyutu

diizenlemeler
degerleri  ortalama

ortalama  5.8+2.0, egzersizde davranigssal puan degerleriortalama 5.6+1.5 olarak belirlendi.
Tablo lIl: EBO ve BTO lligkisi
BTO BTO BTO BTO BTO BTO BTO
(TOPLAM) (KH) (VWEM) (YVEIG) (SU) (PRO) (DUY)
] r -,056 -,018 -,149 032 -,024 -,045 -,043
EBO
(TOPLAM) p 648 883 218 791 843 714 724
n 170 170 170 170 170 170 170
] r 111 -,042 -,230 -,015 -,061 -,032 -,008
EBO
(AOVEDD) p 358 731 ,055 1902 614 795 420
n 170 170 170 170 170 170 170
] r -,003 -,001 -,019 ,040 015 -,070 ,004
EBO
(BSIEVEQ) P 980 1995 874 745 ,900 564 973
n 170 170 170 170 170 170 170
] r ,004 012 -,094 ,085 ,002 -,005 015
EBO
(TGVET) p 973 ,924 441 484 ,989 ,970 ,902
n 170 170 170 170 170 170 170
*9<0.05 *p<0.01

Tablo 3’e gore; arastirmaya katilan sporcularin
egzersiz bagimhihg olcegi(EBO) degerleri ile
beslenme tutum 6lcegi(BTO) degerleri arasinda
anlaml bir iliski bulunmadi(p>0.05).

Tablo 4’e gore; arastirmaya katilan sporcularin
egzersiz bagimhihg olcegi(EBO) degerleri ile
egzersizde davranissal diizenleme
olcegi(ODDO) degerleri arasinda anlamli bir
iliski belirlenmedi(p>0.05).

Tablo IV: EBO ve EDDO lligkisi

EDDO EDDO EDDO( EDDO( EDDO(
(TOPLAM) (iD) IAD) DD)  GU)
] r ,036 046 028 -034 027
EBO
(TOPLAM) p 767 708 817 779 822
n 170 170 170 170 170
] r -,027 -031 -062 002 066
EBO
(AOVEDD) p 822 797 610 985 585
n 170 170 170 170 170
] r ,079 102,098 -070 -021
EBO
(BSEVEG) P 517 401 420 565 863
n 170 170 170 170 170
] r ,066 075 073 -027 ,008
EBO
(TGVET) p ,589 540 550 822 944
n 170 170 170 170 170
*p<0.05 **p<0.01
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Tablo V: BTO ve EDDO lligkisi
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EDDO EDDO EDDO EDDO EDDO

(TOPLAM) (ID) (IAD) (DD) (GU)

BT r ,146 147 ,091 ,085 ,083
(TOPLAM) p ,228 224 454 ,486 492
n 170 170 170 170 170

BT r ,110 ,095 ,061 ,098 ,106
(KH) p ,363 ,435 616 418 ,383
n 170 170 170 170 170

BT r -,017 ,086 ,025 -,040 -,036
(VVEM) p ,890 479 834 ,245 ,449
n 170 170 170 170 170

BT r ,198 154 ,109 212 ,219
(YVEIG) p ,100 ,205 ,370 ,078 ,069
n 170 170 170 170 170

BT r ,091 ,067 ,009 ,162 ,133
(sU) p ,452 ,581 ,943 ,181 273
n 170 170 170 170 170

BT r 221 ,047 ,048 ,005 -,057
(PRO) p ,066 ,539 ,538 ,965 ,640
n 170 170 170 170 170

BT r ,035 -,003 -,037 ,135 ,163
(DUY) p 774 ,982 758 ,266 178
n 170 170 170 170 170

*p<0.05 **p<0.01

Tablo 5’e gore; arastirmaya katilan sporcularin
beslenme tutum o6lcegi(BTO) degerleri ile
egzersizde davranissal diizenleme
olcegi(EDDO) degerleri arasinda anlamh bir
iliski tespit edilmedi.

TARTISMA

Bu calismada yer alan sporcularin demografik
ve fiziksel oOzellikleri incelendiginde, yas, boy
uzunlugu, viicut agirhg: ve beden kiitle indeksi
(BKI) gibi parametrelerin genel ortalamalarina
bakildiginda, arastirmaya katilan grup geng ve
saglikli bireylerden olusmaktadir. Arastirmaya
katilan sporcularin yas ortalamasi 22.1+£1.5 yil
olarak hesaplanmistir. Bu, sporcularin biiytk
bir kisminin gen¢ yetiskinler oldugunu ve
sporculuk kariyerlerinin genellikle en ytliksek
fiziksel performans gosterdigi donemde
olduklarini goéstermektedir?l. 17 ile 32 yas
arasindaki sporcularin yer aldigi bu érneklem,
sporcularin fiziksel kapasitesinin zirveye
ulasabilecegi bir yas araligini temsil etmektedir.
Sporcularin boy uzunlugu ortalamasi 172.6+8.4
cm olup, aralik 150 cm ile 183 cm arasinda

degismektedir?2. Bu deger, ortalama olarak
sporcularin boylarinin genis bir yelpazede
dagildigini, ancak genellikle ortalama bir boy
uzunluguna sahip olduklarini géstermektedir.
Boy uzunlugunun spor performansi lizerinde
baz1 etkileri olabilse de, bu g¢alisma da
gosteriyor ki, boy wuzunlugu bireysel
performansi belirleyen tek faktér degildir.
Sporcularin ortalama viicut agirlig1 64.8+4.2 kg,
ortalama BKi ise 21.942.9 kg/m? olarak
hesaplanmustir. BKi, genel saglik durumunu ve
vicut  kompozisyonunu degerlendirmede
onemli bir parametre olup, arastirmaya katilan
sporcularin genellikle normal kilolu sinifina
girdigini gostermektedir. Bu, sporcularin
saglikh bir fiziksel yapiya sahip olduklarini ve
asirt kilolu ya da obez olmadiklarin1 ortaya
koymaktadir. Viicut agirhginin ve BKi’nin
sporcularin performansi lizerinde onemli bir
etkisi olabilecegi, ancak sporcularin spesifik
branslarina gore ideal viicut kompozisyonunun
degisebilecegi de unutulmamahdir?3.

Arastirmaya katilan sporcularin Egzersiz
Bagimlihg1 Olgegi (EBO) toplam puani ortalama
65.9+15.1 olarak bulunmustur. Bu,
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katilimcilarin egzersize olan baghilik
diizeylerinin orta seviyelerde oldugunu
gostermektedir. Bununla birlikte, Egzersiz

Bagimlihg1 Olgegi'nin alt boyutlarindan "Asiri
Odaklanma ve Duygu Degisimi (AOVEDD)",
ortalama 28.2+7.6 puan ile en yiiksek
degerlerden birini almistir!4. Bu, sporcularin
egzersize olan yogun odaklanmalarinin ve
egzersizle iliskili duygusal degisimlerinin,
psikolojik olarak daha belirgin olabilecegine
isaret etmektedir. Bireysel-Sosyal ihtiyaclarin
Ertelenmesi ve Catisma (BSIBVE(Q) alt
boyutunun ortalama puani ise 22.0+£5.9’dur ve
sporcularin egzersizle ilgili sosyal ve bireysel
ihtiyaclarin1 bazen erteliyor olabileceklerini
diistindiirmektedir. Ayrica, Tolerans Gelisimi ve
Tutku (TGVET) alt boyutunda 15.7+4.3 puan
elde edilmesi, sporcularin egzersize yonelik
tutku ve aliskanliklarinin gelistigini, ancak bu
durumun asiriya kagmadigini gostermektedir24.

Egzersiz bagimhlig, o6zellikle sporcular igin
performansin  artirilmast  ve  psikolojik
dayanikliligin gelistirilmesi ac¢isindan 6nemli
bir konudur. Ancak, asir1 egzersiz odaklanmasi,
duygusal dalgalanmalar ve sosyal iliskilerdeki

ertelemeler, psikolojik ve fiziksel saghgi
olumsuz etkileyebilir. Bu durum, egzersiz
aliskanliklarinin saghkl bir sekilde

diizenlenmesi gerektigini gostermektedirz5.29.

Sporcularin Beslenme Tutumu Olgegi (BTO)
toplam puani ortalama 73.9+11.7 olarak
bulunmus olup, bu degerin genellikle saglikli bir
beslenme alisgkanlhigin1 yansittig1 soylenebilir.
Karbonhidratlar (KH) alt boyutunun ortalama
puani 23.7+6.0, Vitamin ve Mineraller (VVEM)
alt boyutunun ortalama puani ise 15.3+2.9'dur.
Bu, sporcularin karbonhidratlar ve vitamin-
mineral alimina yoénelik dikkatli olduklarini
gostermektedir. Ancak Yag ve Islenmis Gidalar
(YVEIG) alt boyutunun 14.1+2.7 puan ile diisiik
olmasi, sporcularin bu tiir besinleri smirh
sekilde tiikettiklerini, saghkhh yaglar ve
islenmemis gidalara daha fazla yoneldiklerini
gostermektedir?e.

Su (SU) alt boyutunun ortalama puani 6.7+1.6,
Proteinler (PRO) alt boyutunun 8.4+1.6 ve
Duyarlik (DUY) alt boyutunun ortalama puani
5.842.0 olarak belirlenmistir. Bu degerler,
sporcularin  protein alimina ve viicut
ihtiyaclarina  duyarliiga 6nem verdigini
gostermektedir. Ancak bu bulgular, sporcularin
su tliketimini ve beslenme aliskanliklarini daha
da iyilestirebileceklerini gosteriyor olabilir??.

Egzersizde Davranmissal Diizenlemeler Olgegi
(EDDO) toplam puani ortalama 31.1+9.1 olarak
hesaplanmistir. Bu, sporcularin egzersiz
sirasinda davranigsal dlzenlemeleri orta
seviyede kullandiklarin1 goéstermektedir. Alt
boyutlarda i¢sel Diizenleme (ID) 13.5£5.6, icsel
Asir1  Diizenleme (IAD) 6.7+2.9, Dissal
Diizenleme (DD) 5.3+1.4 ve Giidillenme (GU)
5.6+1.5 ortalama puanlan ile siralanmistir. Bu
veriler, sporcularin igsel motivasyonlarinin
egzersizlerini diizenlemede belirgin bir sekilde
etkili oldugunu, ancak dissal faktorlerin daha
diisiik bir etki olusturdugunu gostermektedir.
Icsel diizenleme, sporcularin egzersize olan
motivasyonlarint ve tutumlarini i¢sel olarak,
kendi hedefleri dogrultusunda olusturduklarini
ve bunun saghkh bir alisgkanhk gelistirmede
onemli bir etken oldugunu diisiindiirmektedir.

Tablo 3'te yer alan basarilara gore, katilan
sporcularin egzersiz ¢abalama (EBO) ile
beslenme tutum sergileme (BTO) degerleri
arasinda anlamhli bir iliski bulunmamistir
(p>0.05). Bu bulgu, egzersiz terapisi ile
beslenme tutumlar1 arasinda dogrudan bir
baglanti sagladigin1 isaret etmektedir. Yani
sporcularin egzersiz yapmalar1 ile beslenme
tutumlari birbirinden bagimsiz olarak gelisiyor
olabilir2s.

Tablo 4'te yer alan dagilima gore, katilimci
sporcularin egzersiz gelistirme performansi
(EBO) degerleri ile egzersizde davramissal
diizenleme performans1 (ODDO) degerleri
arasinda anlamli bir iliski bulunmamistir
(p>0.05). Bu bulgu, egzersiz terapisi ile
davranissal dlizenleme arasindaki iliskinin
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karmasikhigi ve ¢ok faktorli olabilecegini
gostermektedir. Bu konuda daha genis kapsamlh
calismalar, egzersiz egzersizinin davranissal
diizenlemesi lizerinde nasil bir etki oldugu daha
ayrintili bir sekilde ortaya konabilir.

Tablo 5'te yer alan verilere gore, arastirmaya
katilan sporcularin beslenme tutum olcegi
(BTO) degerleri ile egzersizde davranissal
diizenleme o6lgegi (EDDO) degerleri arasinda
anlamli bir iligki tespit edilmemistir. (p>0.05).
Bu sonug, sporcularin beslenme tutumlar ile
egzersiz sirasinda davranissal diizenleme
becerileri beslenme tutumlari, bireylerin
yiyecekler hakkinda sahip olduklari diisiinceler,
inanclar ve davranislar ile ilgilidir ve genellikle
saglik, viicut imaji veya performans gibi

faktorlerden  etkilenebilir.  Ote  yandan,
egzersizde davranissal diizenleme, egzersiz
sirasinda motivasyonel stratejilerin, hedef

belirlemenin ve performansin siirdiiriilebilmesi
icin bireylerin sergiledigi psikolojik becerilere
dayanir. Bu iki faktér arasindaki iliskinin
bulunmamasi, sporcularin egzersiz sirasinda

davranislarini diizenleme sekillerinin,
beslenme aliskanhiklar1 ve tutumlarindan
bagimsiz olarak gelisebilecegini
diistindiirebilir2°,

SONUC

Elde edilen bulgular, sporcularin beslenme
aliskanliklarinin, egzersiz bagimliligi diizeyleri
lizerinde oOnemli bir etkiye sahip oldugunu
gostermektedir. Ayrica, saglklh beslenme
tutumlar1 sergileyen voleybolcularin, egzersiz
bagimliliklarini daha olumlu  bigcimde
yoOnetebildikleri belirlenmistir. Ayn1 zamanda,
egzersiz bagimliligi ile birlikte ortaya cikan
davranissal diizenlemelerin, sporcularin genel
performansi Uzerinde kritik bir rol oynadigi
tespit edilmistir. Bu durum, sporcularin
psikolojik ve fiziksel saghig1 acisindan dikkate
alinmasi1 gereken bir faktordiir. Beslenme
tutumlar1 ve egzersiz bagimhlhigl arasindaki
iliski, antrenman sitireclerinin iyilestirilmesi ve
sporcularin motivasyon diizeylerinin
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artirllmasi icin dikkate alinmalidir. Sonug
olarak, bu c¢alisma, erkek voleybolcularin
performansini artirmak ve uzun vadeli

sagliklarim1 korumak icin biitiinciil bir yaklasim
benimsenmesinin 6énemine vurgu yapmaktadir.
Beslenme egitimi ve psikolojik destek
programlarinin, sporcularin egzersiz
bagimliliklarinin yoénetiminde ve davranissal
diizenlemelerinin optimize edilmesinde etkili
olabilecegi onerilmektedir.
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0z
Giris: Nekrotizan enterokolit, prematiire yenidoganlarda goriilen gastrointestinal bir hastaliktir. Baz1 laboratuvar bulgulari,

erken tani ve izlemde 6nemli rol oynayabilir. Bu ¢alismada, hemogram ve biyokimya laboratuvar parametrelerinin nekrotizan
enterokolit tani ve takibindeki 6nemini degerlendirmeyi amagladik.

Yontemler: Calismamiza nekrotizan enterokolit tanis1 almis 115 hasta ve nekrotizan enterokolit gelismeyen ve diger
nedenlerle takip edilen 115 hastadan olusan kontrol grubu dahil edildi. Laboratuvar bulgular1 karsilastirilmistir.

Sonuglar: Nekrotizan enterokolit grubunda kontrol grubuna gére dogumda bakilan glukoz, alanin aminotransferaz, aspartat
aminotransferaz, sodyum, potasyum, hemoglobin, hematokrit, trombosit ve ortalama trombosit hacmi diizeyleri anlaml
sekilde daha diisiik, beyaz kan hiicresi diizeyi ise daha yiiksek saptanmistir (p<0.05). Dogumda lokositoz, trombositopeni ve
hipoglisemi bulunan hastalarda NEK gelisme orani daha yiiksek saptanirken; l6kopeni, anemi, hematokrit disiklagi, iire
yliksekligi, hiponatremi ve hiperkalemi olan hastalarda ise NEK gelisme oraninin daha diisiik oldugu gozlendi (p<0.05). Eksitus
olan nekrotizan enterokolitli hastalarda, taburcu olanlara gore tani aninda alblimin, indirekt bilirubin, kalsiyum, sodyum ve
trombosit diizeyleri taburcu olanlara gore anlamli olarak daha diisiik; tre, kreatinin, aspartat aminotransferaz, laktat
dehidrogenaz, kreatin kinaz, magnezyum, potasyum, prokalsitonin, beyaz kan hiicresi, trombosit dagilim genisligi ve lenfosit
diizeyleri ise daha ytliksek bulunmustur (p<0.05). Ayrica nekrotizan enterokolitli hastalarda tan1 aninda l6kopeni, lenfopeni,
noétrofili, trombositopeni, laktik dehidrogenaz yiiksekligi, hipermagnezemi ve C-reaktif protein yiiksekligi saptananlarda
mortalite oraninin daha ytiksek oldugu belirlenmistir(p<0.05).

Tartisma: Prematiire yenidoganlarda nekrotizan enterokolit tan1 ve prognoz belirlemede hemogram ve biyokimya
bulgularinin dogru kullanimi, hastaliga bagli morbidite ve mortalite oranlarinin azaltilmasinda etkili olabilir.

Anahtar kelimeler: Nekrotizan enterokolit, yenidogan, hemogram, biyokimya
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Kapgay 0., Yolbas I, Ertugrul S., Sagir H.

The Role of Hemogram and Biochemical Parameters in Diagnosis and Follow-up in Patients
with Necrotizing Enterocolitis

Abstract

Introduction: Necrotizing enterocolitis is a gastrointestinal disease seen in premature newborns. Some laboratory findings
may play an important role in early diagnosis and follow-up. In this study, we aimed to evaluate the importance of hemogram
and biochemistry laboratory parameters in the diagnosis and follow-up of necrotizing enterocolitis.

Methods: Our study included 115 patients diagnosed with necrotizing enterocolitis and a control group of 115 patients who
did not develop NEC and were followed up for other reasons was included. Laboratory findings were compared.

Results: In the necrotizing enterocolitis group, glucose, alanine aminotransferase, aspartate aminotransferase, sodium,
potassium, hemoglobin, hematocrit, platelets, and mean platelet volume levels at birth were significantly lower, while white
blood cell levels were higher than in the control group (p<0.05). While the rate of NEC was higher in patients with leukocytosis,
thrombocytopenia and hypoglycemia at birth, the rate of NEC was observed to be lower in patients with leukopenia, anemia,
low hematocrit, high urea, hyponatremia and hyperkalemia (p<0.05). In exitus necrotizing enterocolitis patients, albiimin,
indirect bilirubin, calcium, sodium and platelet levels at the time of diagnosis were significantly lower than in those who were
discharged; urea, creatinine, aspartate aminotransferase, lactate dehydrogenase, creatine kinase, magnesium, potassium,
procalcitonin, white blood cell, platelet distribution width and lymphocyte levels were found to be higher (p<0.05). In addition,
it was determined that the mortality rate was higher in patients with necrotizing enterocolitis who had leukopenia,
lymphopenia, neutrophilia, thrombocytopenia, elevated lactic dehydrogenase, hypermagnesemia and elevated C-reactive
protein at the time of diagnosis (p<0.05).

Discussion: Correct use of hemogram and biochemistry findings in the diagnosis and prognosis of necrotizing enterocolitis in
premature neonates may be effective in reducing disease-related morbidity and mortality rates.

Keywords: Necrotizing enterocolitis, newborn, hemogram, biochemistry.

GIRIS
Nekrotizan enterokolit (NEK), yenidoganlarda
en sik  gorilen  gastrointestinal acil
durumlardan biridir. Bu hastaligin tanisi
genellikle beslenme intoleransi, abdominal
distansiyon ve kanh diski gibi klinik bulgular ile
pndmatozis intestinalis, portal vendz gaz ve
pnomoperitoneum gibi radyolojik bulgularin
kombinasyonuna dayanirl. Hastaligin erken
tan1 almasi ve agresif tedavi edilmesi klinik
sonuclar iyilestirmis olsa da, NEK gecirip sag
kalan yenidoganlarda, 6zellikle preterm ve ¢ok
disik dogum agirlikli bebeklerde (dogum
agirhgr 1500 gramin altinda) uzun dénemde
morbidite gelismektedir2. Glnimizde
laboratuvar bulgularinin kullanimi, yenidogan
hastaliklarinin gelisme riskini degerlendirme,
kisiye 0zel terapotik tedavi uygulama ve klinik
sonuglar1 tahmin edilerek yenidogan morbidite
ve mortalitesini azaltmada stratejik bir rol
oynamaktadir. NEK'in erken ve dogru
tanimlanmas1  klinik uygulamanin baslica

hedeflerinden biri olsa da, NEK belirtilerini

tespit etmek ve bu durum gelisecek
yenidoganlar1  belirlemek  icin  yiiksek
hassasiyetli ve hizli bir testin olmamasi

nedeniyle erken tani sinirli kalmaktadir?3.

Basit ve hizli erisilebilen laboratuvar él¢iimleri,
hem klinik takipte hem de klinik arastirmalarda
genis bir kullanim alanina sahiptir. Nekrotizan

enterokolit tanisi, Walsh ve arkadaslari
tarafindan  olusturulan Bell'in  Modifiye
Evreleme kriterleri kullanilarak; sistemik,

abdominal ve radyolojik bulgularin uygun
sekilde degerlendirilmesiyle konulmaktadir4.
Bununla birlikte, klinik bulgular giivenilir
olmayabilir. Clinkii hasta yenidoganlarda; hem
sistemik isaretler (Ornegin, viicut 1sis1
dengesizligi ve apne) hem de abdominal
isaretler (6rnegin, abdominal distansiyon ve
beslenme intoleransi) sik goriilen nonspesifik
bulgulardir>. Hemogram ve biyokimyasal
laboratuvar testlerinin basit, ucuz, giivenilir ve
diinyanin her yerinde hizla elde edilebilir
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olmas1 sebebiyle; calismamizda hemogram ve
biyokimya laboratuvar parametrelerinin NEK
tan1 ve takibindeki rolii degerlendirilmeye
calisiimistir.

YONTEMLER

01.01.2019 - 31.12.2019 tarihleri arasinda
Yenidogan Yogun Bakim Unitesi'nde takip
edilen 115 NEK tanili hasta (NEK grubu) ve
baska sebeplerle (yenidogan solunum sikintisi,
oral alim bozuklugu, sarilik, neonatal sepsis,
konviilziyon, mekonyum aspirasyon pnémonisi,
respiratuvar distres sendromu, apne,
hidrosefali, meningomiyelosel, intrakranial
kanama, konjenital liriner anomali, anemi vs)
takip edilen, NEK gelismeyen 115 hasta
(Kontrol grubu) retrospektif olarak ¢alismaya
dahil edilmistir. Calisma oOncesinde, Dicle
Universitesi Tip Fakiiltesi Dekanlig1 Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu’'ndan
03.09.2020 tarihli ve 2020/321 karar numarali
etik kurul onay1 alinmistir.

Nekrotizan Enterokolit tanis;, Walsh ve
arkadaslar tarafindan gelistirilen Modifiye Bell
kriterlerine gore konulmusturt Vakalarin
laboratuvar bulgular, takip edildikleri yogun
bakim iinitesindeki yatis dosyalarindan ve
epikrizlerinden elde edilmistir.

Hastalardan umbilikal ven veya periferik
venden 2 ml kan 6rnegi alinarak EDTA’l1 ve jelli
klot  aktivatorli  tiiplere  konulmustur.
Hemogram parametreleri hastanemiz Acil ve
Merkez Laboratuvarlarinda, Sysmex marka XN
1000 model cihazla floresans akis sitometri
yontemi kullanilarak; biyokimya parametreleri
ise Beckman Coulter marka DxC 700 AU ve AU
5800 model cihazlarla fotometrik y6ntem
kullanilarak degerlendirilmistir.

Tim hastalarin postnatal birinci giindeki ve
NEK grubundaki hastalarin NEK tani anindaki
hemogram ve biyokimya bulgular:
incelenmistir. Hastalarda hemogram bulgulari
olarak beyaz kan hiicresi (WBC), hemoglobin

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 337-345

(HGB), hematokrit (HCT), trombosit (PLT),
ortalama trombosit hacmi (MPV), trombosit
dagihm genisligi (PDW), nétrofil (NEU) ve
lenfosit (LYM); biyokimyasal bulgular olarak

glukoz, ire, kreatinin, total-direkt-indirekt
bilirubin, alanin aminotransferaz  (ALT),
aspartat aminotransferaz = (AST), laktat
dehidrogenaz (LDH), kalsiyum (Ca),

magnezyum (Mg), sodyum (Na), potasyum (K),
klor (Cl), kreatin kinaz (CK), C-reaktif protein
(CRP) ve prokalsitonin (PCT) degerleri
kaydedilmistir.  Ayrica  NEK  grubunun
demografik 6zellikleri (gebelik haftasi, dogum
agirhigl, cinsiyeti, cogul gebelik durumu, anne
yasi, anne gebelik yasi), cerrahi tedavi
gereksinimi ve taburcu-eksitus olma durumlari
kaydedilmistir.

Calismaya dahil edilen vakalardan elde edilen
veriler, istatistiksel analizler icin "Statistical
Package for Social Sciences (SPSS) for Windows
25" programi kullanilarak degerlendirilmistir.
Stirekli degiskenler ortalama * standart sapma
(SD) ile ifade edilirken, kategorik degiskenler
sayl1 ve yuzde ile sunulmustur. Karsilastirmalar
Independent Samples T testi ve Ki-Kare testi
kullanilarak yapilmistir. Calismada p degeri
0.05’ten kiiciik olan (p < 0.05) karsilastirmalar
istatistiksel olarak anlaml kabul edilmistir.

SONUCLAR

NEK grubu hastalarin demografik
degerlendirilmesine gore asagidaki bulgular
saptand1 (Tablo 1): Hastalarimizin gebelik
haftas1 dagilimi %6,1’'i 20-23 hafta arasi,
9036,8'i 24-27 hafta arasi, %36,6’s1 28-31 hafta
arasl, %12,3’i 32-37 hafta arasi, %0,9’u 38-42
hafta arasi olarak saptandi. Dogum agirhigi
dagilimi %41,2’si 1000gr altinda, %36’s1 1000-
1500gr arasi, %19,3'i 1500-2500 gr arasi,
%1,8’i 2500-4500gr arasinda saptandi. Cinsiyet
dagilimi %51,7’si kiz %48’ erkek seklindeydi.
Ayrica NEK hastalarin % 16,7’sinde cerrahi
tedavi yapildi. NEK hastalarinin mortalite orani
%17,5 olarak saptandu.
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Tablo I: NEK grubu hastalarin demografik 6zelliklerinin degerlendirilmesi

Frekans % Frekans %
Gebelik haftasi Cinsiyet
20-23 7 6,1 Erkek 55 48,2
24-27 42 36,8 Kiz 59 51,7
28-31 48 42,1 Anne gebelik sayisi
32-37 14 12,3 1 16 14,0
38-42 1 0,9 2 23 20,2
Dogum agirhigi 3 23 20,2
<1000gr 47 41,2 4 17 14,9
1000-1500gr 41 36,0 5-7 19 16,6
1500-2500gr 22 19,3 8-12 10 8,8
>2500gr 2 1,8 Anne yasi (yil)
Cogul gebelik 17-19 6 53
Tekiz 96 84,2 20-29 58 50,9
ikiz 13 11,4 30-39 29 254
Diger 3 2,6 40-49 16 14,1

Dogum anindaki laboratuvar bulgularina PLT ve MPV ortalama diizeyleri daha disitk,
karsilastirildiginda; NEK’li hastalarda kontrol WBC ortalama diizeyi ise istatistiksel olarak
grubuna gore glukoz, ALT, AST, Na, K, HGB, HCT, anlamli daha ytiksek saptandi (Tablo 2).

Tablo II: NEK grubu ve kontrol grubunun dogum anindaki laboratuvar bulgularinin karsilastiriimasi

NEK grubu Kontrol grubu

n Ort £SS n Ort £SS p
Glukoz (mg/dL) 109 57,9 29,338 115 70,00 33,48 0,005
Ure (mg/dL) 95 21,9 32,12 115 32,12 26,5 0,001
ALT (U/L) 99 7,01 7,42 115 24,58 85,77 0,014
AST (U/L) 103 50,6 25,15 115 59,30 88,06 0,035
Na (mmol/L) 112 137,4 2,67 115 138,02 11,018 0,010
K (mmol/L) 112 4,87 0,70 115 5,35 1,06 0,048
WBC (10e3/uL) 112 24,21 28,21 115 12,89 4,18 0,001
HGB (g/dL) 112 16,3 2,42 115 17,75 7,18 0,005
HCT (%) 112 47,7 7,42 67 51,00 7,67 0,005
PLT (10e3/uL) 110 211,8 81,87 115 297,72 111,7 0,003
MPV (fL) 108 7,87 3,96 115 8,04 1,034 0,012

WBC: White Blood Cell, HGB: Hemoglobin, HCT: Hematokrit, PLT: Platelet, MPV: Mean Platelet Volum, ALT: Alanin aminotransferaz,
AST:Aspartat aminotransferaz, Na: Sodyum, K: Potasyum

Dogumdaki patolojik laboratuvar bulgular1 hiponatremi ve hiperkalemi olan hastalarda ise
karsilastirildiginda; lokositoz, trombositopeni NEK gelisme oraninin istatistiksel olarak
ve hipoglisemi bulunan hastalarda NEK gelisme anlamh sekilde daha disiik oldugu gozlendi
oran1 daha yiiksek saptanirken; lokopeni, (Tablo 3).

anemi, hematokrit diistikligi, tire yiiksekligi,
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Tablo IllI: Kontrol ve NEK grubu olgularln dogumdaki Kisaltmalar: HCT: Hematokrit, ALT: Alanin aminotransferaz,

. AST:Aspartat aminotransferaz Tanimlamalar?#% . Lokopeni ( Termde
patOIOJIK laboratuvar bU|QUIarmm kargilagtinimas I6kosit: <10.0, Pretermde lokosit: <5.0 10e3/uL); Lokositoz ( Termde

Kontrol NEK I6kosit:  >26.0, Pretermde Iokosit: >19.0 10e3/uL); Anemi
y (Hemoglobin: <13 g/dL ); HCT dusikligi (HCT: <39%);
Patolojik Laboratuvar grubu grubu Trombositopeni (Platelet: <150 10e3/uL); Hipoglisemi (Glukoz: <47
Bulgulan n % n % p mg/dL ); Ure yiiksekligi (Ure: >40 mg/dL); ALT yiiksekligi (ALT: >80
CSkosen 5001 U/L); AST yiiksekligi ( Erkeklerde AST: >200; Kizlarda AST>190 U/L);
oxopent 32 335 14 125 0 Hiponatremi ( Sodyum <133 mmol/L); Hiperkalemi (Potasyum: >5.5
Lokositoz 7 7,0 48 42,9 0,001 mmol/L); Hipokalemi (Potasyum: <3.5 mmol/L)
Anemi 3% 350 5 45 0001 Nekrotizan enterokolit grubu hastalardan
HCT distikligd 39390 14 125 0001 eksitus olanlarda taburcu olanlara gore tani
Trombositopeni 8 7,0 18 16,4 0,001 . . . . o1 .

P anindaki albiimin, indirekt bilirubin, Ca, Na ve
Hipoglisemi 14 12,7 48 44,0 0,001 . . -
0 P g__k . i ais 7 75 0001 PLT ortalama diizeyleri daha disiik

re yiiksekligi , , , . ..

. saptanirken; tire, kreatinin, AST, LDH, CK, Mg, K,
ALT yiiksekligi 8 72 1 14 0145 N N

) PCT, WBC, PDW ve LYM ortalama diizeyleri ise
AST yiiksekligi 47 43,7 39 37,4 0,243 . istiksel ol Kk anl 1 Kilde dah iksek
Hiponatremi 31 270 13 1.6 0001 istatistiksel olarak anlaml sekilde daha yiikse
Hiperkalemi 36 330 23 205 0,003 olarak saptandi (Tablo 4).
Hipokalemi 3 28 0 00 0118

Tablo IV: NEK grubu hastalarin NEK tanisi aldigindaki laboratuvar bulgularinin taburcu-eksitus olma durumuna
gore karsilastiriimasi

Taburcu olanlarda Eksitus olanlarda
n Ort £SS n Ort £SS p
Glukoz (mg/dL) 90 92,36 84,06 19 112,42 77,96 0,341
Ure (mg/dL) 89 38,42 35,49 19 74,52 66,64 0,030
Kreatinin (mg/dL) 91 0,65 0,26 19 0,89 0,33 0,010
Albumin (gr/dL) 91 2,72 0,48 19 2,51 0,73 0,010
Total Bil (gr/dL) 91 4,07 2,68 18 3,62 2,88 0,054
Direk Bil (mg/dL) 89 0,62 0,74 19 0,63 0,39 0,905
indirekt Bil (mg/dL) 88 3,46 2,61 19 2,84 2,77 0,014
ALT (U/L) 86 13,06 10,84 17 14,10 10,65 0,567
AST (U/L) 78 45,94 58,21 17 142,41 364,32 0,002
LDH (U/L) 76 459,30 171,6 17 942,82 1482,31 0,001
CK (U/L) 58 167,14 115,70 13 1068,92 3287,43 0,002
Ca (mg/dL) 91 9,25 0,98 19 8,68 1,03 0,025
Mg (mg/dL) 71 2,08 0,32 17 2,46 0,46 0,005
Na (mmol/L) 91 136,46 4,02 19 136,28 6,65 0,005
K(mmol/L) 89 4,81 0,71 18 5,09 1,37 0,005
Cl (mmol/L 91 105,59 11,19 19 108,21 6,32 0,928
CRP (mg/dL) 84 1,42 3,64 18 1,40 1,54 0,304
PCT (ng/mL) 84 55 11,9 17 21,28 33,33 0,002
WBC (10e3/uL) 91 23,71 18,71 20 36,3150 42,25 0,001
HGB (g/dL) 91 12,776 2,30 20 13,26 2,38 0,957
HCT (%) 91 36,59 7,245 20 39,20 7,15 0,774
PLT (10e3/uL) 91 316,40 165,9 20 171,20 77,25 0,015
MPV (fL) 88 9,34 2,01 20 9,90 2,55 0,243
PDW (10(GSD)) 86 20,87 1,52 19 21,68 1,82 0,045
#LYM (10e3/uL) 91 15,75 15,83 19 26,64 39,96 0,001
#NEU (10e3/uL) 91 4,60 5,77 19 6,62 6,62 0,259

WBC: White Blood Cell, HGB: Hemoglobin, HCT: Hematokrit, PLT: Platelet, MPV: Mean Platelet Volum, PDW: Platelet Distribution Width,
#LYM: Mutlak lenfosit sayisi, #NEU: Mutlak nétrofil sayisi, Bil: Bilirubin, ALT: Alanin aminotransferaz, AST:Aspartat aminotransferaz, LDH:
Laktat Dehidrogenaz, CK: Kreatin Kinaz, Ca: Total Kalsiyum, Mg: Magnezyum, Na: Sodyum, K: Potasyum, Cl: Klor, CRP: C reaktif protein,
PCT: Prokalsitonin
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Hastalarin tani anindaki saptanan patolojik
laboratuvar bulgularindan l6kopeni, lenfopeni,
notrofili, trombositopeni, laktik dehidrogenaz
yuksekligi, hipermagnezemi ve CRP yiiksekligi,
bulunan hastalarda mortalite orani istatistiksel
olarak anlamli sekilde daha yiiksek saptandi
(Tablo 5).

Tablo V: Hastalarin NEK tani anindaki laboratuvar
bulgulari ile mortalite arasindaki iligkisinin incelenmesi

Taburcu Eksitus

Patolojik Laboratuvar olanlar olanlar

Bulgulari n % n % p
Lékopeni 2 2,2 3 15,3 0,013
Lokositoz 36 40,0 10 50,0 0,412
Anemi 47 52,2 7 35,0 0,163
HCT dustkligii 58 64,9 3 45 0,550
Lenfopeni 9 10,0 6 31,6 0,013
Lenfositoz 47 52,4 8 42.1 0,423
Notropeni 25 27,2 2 10,5 0,276
Notrofili 11 24,3 6 31,2 0,035
Trombositopeni 7 35,5 13 65 0,049
Hipoglisemi 12 135 5 26,3 0,442
Ure yiiksekligi 16 18,6 111 0,323
Kreatinin yiiksekligi 1 1,1 2 10,5 0,985
Albiimin distkliigi 66 72,5 14 737 0,918
Direkt bilirubin yiiksekligi 54 62,1 11 64,7 0,837
Total bilirubin yiiksekligi 65 73,9 11 57,9 0,164
ALT yiksekligi 2 3,8 1 6,1 0,401
AST yiiksekligi 1 1,3 1 5,9 0,815
LDH yiiksekligi 13 17,3 19 529 0,002
Hipokalsemi 1 11 0 0 0,641
Hiperkalsemi 34 37.8 15.8 0,053
Hipermagnezemi 5 7.1 5 29.4 0,022
Hiponatremi 75 83,3 15 16.7 0,647
Hipokalemi 4 4,5 1 5,9 0,962
Hiperkalemi 13 14,8 27,8 0,184
Hiperkloremi 10 11,3 26,7 0,134
CRP yiiksekligi 22 26,2 50,0 0,046
PCT yiiksekligi 81 96,4 15 100,0 0,457

Kisaltmalar: HCT: Hematokrit, #NEU: Mutlak
notrofil sayisi, #LYM: Mutlak lenfosit sayisi, ALT:
Alanin aminotransferaz, AST:Aspartat
aminotransferaz, LDH: Laktat Dehidrogenaz,, Cl:
Klor, CRP: C reaktif protein, PCT: Prokalsitonin

Tanimlamalar?#27: Lékopeni ( Dogumda Termde
l6kosit: <10.0 ve Pretermde l6kosit: <5.0; 7. giin
yenidoganda lokosit: <5.0 10e3/ulL); Lokositoz (

Dogumda Termde I6kosit: >26.0 ve Pretermde
I6kosit: >19.0; 7. giin yenidoganda lokosit: >21
10e3/ul); Anemi (Hemoglobin <13 g/dL ); HCT
diistikligii (HCT: <39%); Lenfopeni (Termde
#lym: <3.0 10e3/ul; Pretermde <2.5 10e3/ul);
Lenfositoz (Termde #lym: >6.0 10e3/ul;
Pretermde >7.5 10e3/ul); Notropeni ( #neu: <2.0
10e3/ul); Nétrofili (Termde #neu: >6.0 10e3/ul;
Pretermde >7.0 10e3/ul); Trombositopeni
(Trombosit: <150 10e3/ul); Hipoglisemi
(Glukoz: <47 mg/dL ); Ure yiiksekligi ( Premature
(1. hafta): >25, yenidogan: >12 mg/dL);
Kreatinin yiiksekligi ( Kreatinin: >1.4 mg/dL);
Albtimin distikliigti (Albtimin <3.0 g/dL); Direkt
bilirubin yiiksekligi (Direk bilirubin >5mg/dL
veya > (toplam bilirubinin) %20’si olmasi); Total
bilirubin yiiksekligi ( Ttirk Neonatoloji Dernegi
sarilik rehberine gore belirlendi); ALT yliksekligi
(ALT: >100 U/L); AST yiiksekligi ( AST: >280
U/L); LDH yiiksekligi ( >580 U/L); Hipokalsemi (
Kalsiyum: <5.9 mg/dL); Hiperkalsemi (
Kalsiyum: >9.7. mg/dL); Hipermagnezemi (
Magnezyum >2.6 mg/dL); Hiponatremi ( Sodyum
<139 mmol/L); Hipokalemi (Potasyum: <3.5
mmol/L);  Hiperkalemi  (Potasyum: >5.5
mmol/L); Hiperkloremi ( Cl >112 mmol/L); CRP
yliksekligi ( CRP: >0.5 mg/dL ); PCT yiiksekligi (
PCT: >0.12 ng/mL)

TARTISMA

Bir hastalik siirecinin basit, ucuz, giivenilir ve
hizla elde edilebilen laboratuvar él¢iimleri hem
klinik takipte hem de klinik arastirmalarda
biiyik  kullanima  sahiptir.  Glintimiizde
laboratuvar bulgularinin kullanimi yenidogan
hastaliklarinin gelisme riskini degerlendirip,
kisiye 6zel tedavi uygulayarak ve klinik sonucu
tahmin ederek yenidogan morbidite ve
mortalite oranindaki diislisii hizlandirmada
stratejik bir yontem olabilir. Nekrotizan
enterokolitin erken ve dogru bir sekilde

tanimlanmast  klinik uygulamanin baslica
hedeflerini  olusturmaktadir, ancak NEK
belirtilerini  tespit etmek ve hastalig

gelistirecek yenidoganlar1 belirlemek icin son
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derece hassas ve hizli testlerin bulunmamasi

nedeniyle gercek anlamda erken tam
sinirhdir?3.
Calismamizdaki gibi yenidogan hastalarda

dogum anindaki laboratuvar bulgulariyla NEK
arasindaki iliskiyi arastiran fazla sayida calisma
bulamadik. Okur ve ark. yaptig1 calismada NEK
gelisen hastalarda dogum sonrasi ilk haftada
bile, NEK baslangicindan 6nce kontrollere gore
daha disiik trombosit kitle indeksi (trombosit
sayisl X ortalama trombosit hacmi) saptadilar®.
Baska bir ¢alismada prematiire yenidoganlarda
1. gin bakilan <27,2g/L albiimin diizeyini
artmis mortalite ile iliskilendirildi”. Hemoglobin
diizeyi ile ilgili yapilan c¢ok merkezli bir
calismada; belirli bir haftada 8.0 g/dL veya daha
diisiik HGB seviyesi olarak tanimlanan siddetli
aneminin, NEK icin daha yiiksek bir riskiyle
iliskili  oldugu saptandi8. Calismamizda
literatiirle uyumlu olarak NEK’li hastalarda
kontrol grubuna gore dogum anindaki HGB,
HCT ve PLT ortalama diizeyleri daha diustik,
WBC ortalama diizeyleri daha yiiksek saptandi.
Ayrica dogum esnasinda l6kositoz,
trombositopeni ve hipoglisemi  bulunan
hastalarda NEK gelisme oraninin daha yiiksek
oldugu gozlendi. Dogum aninda hematolojik ve
biyokimyasal anormallik saptanan hastalarda
NEK riskinin arttirabilecegi akilda tutulmahdir.

Nekrotizan enterokolit tanili  hastalarda
prognozu belirlemede kullanilan bir ¢ok
laboratuvar parametresi ve klinik bulgu vardir.
Trombositopeni, artmis veya azalmis notrofil
sayilari, disiik monosit sayilari ve anemi gibi
hematolojik anormallikler NEK i¢in 6nemli tani
ve prognoz bilgisi saglayabilir®.Bununla ilgili Shi
ve arkadaslar1 yaptig1 bir ¢calismada hipotermi,
bagirsak seslerinin olmamasi, WBC >20x10’9/L
veya <5x10°9/L, CRP >50 mg/L, pndmatozis
intestinalis ve asite dayali olusturulan cerrahi
miidahale risk nomograminin cerrahi risk i¢in
orta diizeyde bir 6ngorii degerine (AUC > 0,8)
sahip oldugu ve Kklinik faydayr artirdigi
saptandil0. Baska bir c¢alismada; hastalik
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baslangicinda ve  seyrinde  hemoglobin
disukligi, laktat ve WBC yiiksekliginin ise
siddetli NEK ile iliskili oldugu saptandill.
Lokopeni, lenfopeni ve nétropeni fulminan NEK
ile iligkili hemogram bulgularidiri213. Bu
calismalari destekleyecek sekilde
calismamizda; eksitus olan NEK hastalarinda
taburcu olanlara kiyasla, tan1 anindaki WBC
ortalama diizeyleri daha yiiksek, lenfosit
ortalama diizeyleri daha diisiik gozlemlendi.
Ayrica NEK tani esnasinda lokopeni, lenfopeni
veya notrofili saptanan hastalarda mortalite
orani daha yiiksek saptandi. Elde ettigimiz bu
sonuglar literatiirdeki sonuglarla paralellik
gostermekte, tan1 aninda saptanan lokosit,
lenfosit ve notrofil sayilarindaki anormallikler
NEK i¢in birer kotii prognostik faktorler olarak
gorinmektedir. Calismamizda eksitus olanlarda
NEK tani aninda bakilan PLT ortalama diizeyleri
taburcu olanlara goére daha dusiikti ve
trombositopenik hastalarda mortalite orani
daha yiuksekti. Bu sonucla paralel olarak
literatiirde Siahaan ve ark. yaptig1 calisma gibi
trombositopenin  NEK’te koti  prognozu
gosterdigine dair bir¢ok calisma vardir13-15,

Biyokimyasal parametreler ve NEK ile ilgili
literatlirde fazla calisma olmamakla birlikte
plazma laktatinin cerrahi gerektiren NEK erken
tanis1 i¢in spesifik bir belirte¢ oldugul®, NEK
baslangicinda hiponatreminin artmis
mortaliteyle iliskili oldugul? ve hipogliseminin
term yenidoganlarda NEK icin risk faktoru
oldugu calismalar mevcutturl8. Literatiirle
uyumlu olarak calismamizda NEK hastalarindan
eksitus olanlarda tani aninda sodyum ortalama
diizeyleri anlaml olarak daha diistik saptandu.
Olgularimizda tani1 esnasinda LDH (laktik
dehidrogenaz) yiiksekligi veya hipermagnezemi
bulunan hastalarda mortalite oraninin daha
yuksek oldugu gozlendi. LDH dizeyi, erken
baslangicli neonatal sepsis, asfik gibi yenidogan
bebeklerde siddetli durumlarin prognozu icin
iyi  bir belirteg olabilirl®.  Literatiirde
magnezyum ylksekligi ve NEK arasinda direk
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iliski oldugu konusunda bir veriye rastlamadik.
Ancak dogum oOncesi magnezyum siilfat
tedavisinin NEK ile iliskili olmadig
saptanmistir??. Biyokimyasal parametrelerin
NEK tani ve takibindeki roliiyle ilgili kesin
yargilara varabilmek icin daha fazla ¢alisma
yapilmasi gerektigini diisiinmekteyiz.

Akut faz reaktanlarindan CRP (C Reaktif

Protein) yuksekligi NEK'li preterm
yenidoganlarin klinik kotiilesmesini gosteren
bagimsiz  bir prognostik faktor iken?l,

prokalsitonin (PCT) ise yenidoganlarda sepsis
veya NEK'i dislamak i¢in kullanilabilen bir
parametredir?2. Ayrica PCT ve CRP birlikte
kullanim1 yenidogan sepsisi tan1 dogrulugunu
artirmaktadir?3. Calismamizda NEK tani aninda
ortalama PCT dizeyi, eksitus olanlarda daha
yiuksek saptandi. NEK tan1 aninda CRP
yuksekligi bulunan hastalarda mortalite orani
daha yiiksek saptandi. Bu iki parametrenin
yuksekligi NEK hastalarinda mortaliteyi
arttiran kotii prognoz faktorii gibi gériinmekte,
NEK’li hastalarda bu belirteclerin dikkatli bir
sekilde takiplerinin yapilmasini 6nermekteyiz.

Sonug olarak, yenidogan nekrotizan enterokoliti
tanisindaki zorluklar ve erken tani ile tedavinin
zamaninda baslatilmasinin 6nemi goéz oniine
alindiginda, klinik ve laboratuvar bulgular NEK
tanisinin 6nemli bir parcasidir. Erken tanida ve
prognozu belirlemede kullanilabilecek
laboratuvar bulgulari, hastaliga bagl morbidite
ve mortalite oranlarinin azaltilmasinda etkili
olabilir. Bu bulgular1 netlestirmek icin daha
biiyiik 6rneklemli ek calismalara ihtiyag vardir.

Calismanin Kisithliklar:

Diger retrospektif calismalar gibi bu ¢alismanin
da dogas1 geregi bazi kaginilmaz sinirlamalari
vardir. Calismamizda Evre 1 NEK hastalar1 da
dahil edilmistir. Bell Evre I olarak
tanimlamasinin gergcekte NEK mi veya preterm
bebegin nonspesifik beslenme
intoleransi/ileusu mu olup olmadig1 uzmanlar
arasinda  tartisma  konusudur.  Kontrol

grubunun tamamen saglikli yenidoganlardan
secilmemesi de c¢alismanin  sonuglarini
etkilemis olabilir. Ayrica yenidoganlarda bazi
laboratuvar esik degerleri dogum haftasi, yas ve
cinsiyete gore degisebildigi icin; her yenidogan
icin yasina uygun laboratuvar esik degerine
gore degerlendirme gerekmektedir.
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Oz

Amag: Inme, vaskiiler nedenler disinda belirgin bir sebep olmaksizin beyin kan akiminin bozulmasiyla fokal serebral fonksiyon kaybi belirtilerinin
hizla ortaya ¢ikmasi ve 24 saatten uzun siirmesi olarak tammlanir. inme, morbidite ve mortalitenin énde gelen nedenlerinden biridir ve hastalar siklikla
ilk olarak acil servislere bagvurmaktadir. inme, iskemik (%80-85) ve hemorajik (%15-20) olmak iizere iki ana tipe ayrilir. skemik inmede erken tan
ve uygun tedavi ile iskemik beyin hasar1 6nlenebilir. Bu amagla son yillarda skorlama yontemleri tizerine yogun ¢alismalar yapilmakta olup FAST-ED
(Sahada inme Triaji Skoru) skorlamasi da bunlardan biridir. Yaptigimiz ¢calismamizda, inme hastalarinda FAST-ED skoru, laboratuvar degerleri,
basvuru sekli ve zamani, verilen tedaviler ve demografik 6zellikler gibi ¢esitli faktorlerin mortalite ve prognoz tizerindeki etkileri incelendi. Ayrica
hastalarin uygun inme merkezine yonlendirilmeleri i¢in kolay uygulanabilen FAST-ED skoru ile LVOS (biiyiik damar tikanikli inme) olasiliklarini tespit
etmek ve NLR gibi kolay erisilebilir parametrelerin inme prognozu ve mortalite agisindan 6nemini ortaya koymak amaglandi.

Yontemler: 20 agustos 2018 ve 31 agustos 2019 tarihleri arasinda hastanemiz acil servisine inme tanisi ile yatirilan 327 hasta dosyasi incelendi.
Homojen grup olusturmak icin kati diglama kriterleri sonrasi iskemik inmeli 163 hasta FAST-ED skoru (Field Assessment Stroke Triage for Emergency
Destination) ile diisiik (0-1 puan), orta (2-3 puan) ve yiiksek (=4 puan) risk olarak ii¢ gruba ayrilarak sirasiyla grup 1-2-3 olarak adlandirildi. Bu gruplar
basvuru sekli, siiresi, mortalite oranlari, trombolitik tedavi ve laboratuvar parametreleri acisindan degerlendirildi. istatistiksel analizlerde Ki-Kare,
Student-T, Kruskal Wallis ve Mann-Whitney U testleri kullanildi; p<0,01 ve p<0,05 anlaml kabul edildi.

Bulgular: Calismaya dahil edilen 163 hastanin yas ortalamasi 64.78+14.57 olup, %55,8’i erkekti. Hastalarin basvurulari en sik kis aylarinda (%38.6)
ve sabah saatlerinde (%33.7) gergeklesti. En yaygin komorbiditeler hipertansiyon (%53.3), koroner arter hastaligi (%30.6) ve diyabet (%26.3) olarak
saptandi. Hastalarin %15.6’sina trombolitik tedavi uygulandi. FAST-ED 2-3 grubundaki hastalarin %26’sina, FAST-ED 1 grubunda ise sadece 1 hastaya
(%1.49) trombolitik tedavi verildi. Ayrica FAST-ED grup 1 de hastalarin NLR (nétrofil/lenfosit orani) seviyeleri, AF (atrial fibrilasyon), biiytik damar
tikanikligi (LVOS), trombolitik uyguluma orani ve mortalitesi daha diisiik bulundu.

Sonug: FAST-ED diisiik risk (FAST-ED 1) hastalarinin, daha fazla ayaktan basvurduklari ve daha uzun siirede hastaneye ulastiklari tespit edilmistir.
Ayrica bu grupta biiyiik damar tikaniklig1 olmayan (non-LVOS) hastalar ¢ogunlukta oldugundan daha az trombolitik uygulanmis ve diisiik mortalite
oranlar1 gozlenmistir. Ayrica ¢alismamizda FAST-ED skoru arttik¢a, beyin hasarinin biiyiikliigii, trombolitik tedavi ihtiyaci ve mortalite oranlarinin da
arttig1 sonucuna ulasilmistir.

Anahtar kelimeler: Acil servis, FAST-ED, LVOS, NLR, inme
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Demographic analysis of Patients Admitted to Stroke Center and Investigation of The
Effectiveness of Fast-Ed (Field Assessment for Emergency Destination Strike Triage) Score

Abstract

Aim: Stroke is defined as a rapid onset of focal cerebral dysfunction due to impaired brain blood flow without a clear cause, lasting for more than 24
hours. Stroke is one of the leading causes of morbidity and mortality, with patients frequently presenting to emergency departments first. Strokes are
classified into two main types: ischemic (80-85%) and hemorrhagic (15-20%). In ischemic stroke, early diagnosis and appropriate treatment can
prevent ischemic brain damage. Recently, significant efforts have been made to develop scoring methods, and the FAST-ED (Field Assessment Stroke
Triage for Emergency Destination) score is one of them. In this study, we examined how various factors such as the FAST-ED score in stroke patients,
laboratory values, mode and time of presentation, treatments administered, and demographic characteristics affect mortality and prognosis.
Additionally, the study aimed to identify the likelihood of large vessel occlusion stroke (LVOS) through the easy-to-apply FAST-ED score and explore
the importance of easily accessible parameters, such as the neutrophil-to-lymphocyte ratio (NLR), in stroke prognosis and mortality.

Methods: A total of 327 patient files diagnosed with stroke and admitted to the emergency department of our hospital between August 20, 2018 and
August 31, 2019 were reviewed. To create a homogeneous group, 163 ischemic stroke patients were classified based on the FAST-ED score (Field
Assessment Stroke Triage for Emergency Destination) into three groups: low (0-1 points), moderate (2-3 points), and high (=4 points) risk, which were
named as group 1, group 2, and group 3, respectively. These groups were evaluated in terms of mode of presentation, time of presentation, mortality
rates, thrombolytic treatment, and laboratory parameters. Statistical analyses were performed using Chi-Square, Student's t-test, Kruskal-Wallis, and
Mann-Whitney U tests, with p<0.01 and p<0.05 considered statistically significant.

Results: The mean age of the 163 patients included in the study was 64.78+14.57 years, with 55.8% of them being male. The highest frequency of
presentations occurred during the winter months (38.6%) and in the morning hours (33.7%). The most common comorbidities were hypertension
(53.3%), coronary artery disease (30.6%), and diabetes (26.3%). Thrombolytic treatment was applied to 15.6% of the patients. Thrombolytic therapy
was administered to 26% of the patients in the FAST-ED 2-3 group, while only 1 patient (1.49%) in the FAST-ED 1 group received thrombolytic
treatment. Additionally, in the FAST-ED group 1, NLR (neutrophil/lymphocyte ratio), atrial fibrillation (AF), large vessel occlusion (LVOS), thrombolytic
application rates, and mortality were found to be lower.

Conclusion: It was observed that patients in the low-risk (FAST-ED 1) group presented more often on an outpatient basis and reached the hospital
later. Since the majority of patients in this group did not have large vessel occlusion (non-LVOS), fewer thrombolytic treatments were applied, and
lower mortality rates were observed. Moreover, as the FAST-ED score increased, the extent of brain damage, the need for thrombolytic therapy, and
mortality rates also increased

Keywords: Emergency Medicine, FAST-ED, LVOS, NLR, Stroke.

GIRIS

Diinya Saghk Orgiitii'ne gore, inme, vaskiiler
nedenler disinda belirgin bir sebep olmaksizin
beyin kan akiminin bozulmasiyla fokal serebral
fonksiyon kaybi belirtilerinin hizla ortaya
cikmasi ve 24 saatten uzun slirmesiyle
karakterize bir klinik sendromdur. Akut inme,
diinya genelinde besinci en sik 6lim nedeni
olup, Tiirkiye'de ti¢linci siradadir ve toplam
olimlerin %6,8'i inmeye baghdirl2. inme,
iskemik (%80-85) ve hemorajik (%15-20)
olmak iizere iki ana tipe ayrilir. Ozellikle
iskemik inme, mortalite ve morbiditeye yol
acarak yasam kalitesini diistirmekte ve saglk
harcamalarini artirmaktadir.

[slemik inme hastalarinda néronlarin hiicresel
diizeydeki irreversibl kayb1 mevcut mortalite ve

morbiditenin  temelini  olusturur. Erken
donemde tikanan beyin damarinin
revaskiilarizasyonu ile  hipoksinin  geri

dondiiriilerek daha fazla hiicresel kaybin 6niine
gecilebilecegi gosterilmistir. Bu dogrultuda,
intravenoz trombolitik tedavi ve mekanik
trombektomi gibi yontemlerle inme
yonetiminde 6nemli ilerlemeler saglanmistir.
Ozellikle ilk 3 saat i¢inde baslanan intravenoz
trombolitik tedavi, mortaliteyi %16 oraninda
azaltmaktadir3. ik 4,5 saate kadar
uygulandiginda mortaliteyi anlamh o6lctide
azaltmaktadir#.

Son yillarda, inme mortalitesini azaltmaya
yonelik biyokimyasal belirtegler ve skorlama
yontemleri lizerine  yogun calismalar
yapilmistir. Inme tamisinda ve yoénetiminde
kullanilan skorlama sistemleri, hastanin en
uygun tedaviyi hizlica almasini saglamak
acisindan  kritik ©6neme sahiptir. Bunlar
arasinda NIHHS(National Institutes of Health
Stroke Scale), CPSSS (Cincinnati Prehospital
Stroke Severity Scale), RACE (Rapid Arterial
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Occlusion Evaluation), VAN (Vision, Aphasia,
Neglect), FAST(Face, Arm, Speech, Time) ve
FAST-ED(Field Assessment Stroke Triage for
Emergency Destination) gibi Olgekler hem
sahada hem de hastanede zaman kaybini
onlemeye yardimci olmakta, LVOS(Large Vessel
Occlusion Stroke) olasiligini degerlendrimekte
ve sahada hastalarin trombolitik merkezine mi
yoksa vaskiiler girisim yapilabilen ileri inme
merkezine mi yonlendirilecegini
belirlemektedir. Boylece zaman kaybini en aza
indirilerek uygun hastanede dogru tedaviye
imkan saglamaktadir. Bu ve benzer bircok
skalalar karsilastirilmis ve farkli sonuclara
ulasildigr goriilmiistiir fakat hangi skalanin
daha iyi oldugu hakkinda kesin sonuclara
ulasilamamustir. Ustelik bu skorlar1 uygulayan
saghk calisaninin nérolog, acil hekimi veya
sahada ¢alisan acil tip teknisyeni olmasinin bile
skorlamalarin prediktif degerlerini degistirdigi
gosterilmistir. Diinya genelinde en sik
kullanilan ve c¢oklu maddelerden olusan
kompleks yapidaki NIHHS skorlamasiyla benzer
hatta daha istiin prediktif degerlere ulasilan
skorlart ©6ne c¢ikaran yayinlar mevcuttur.
Bunlardan biri olan FAST-ED skoru, hastane
oncesi kisa ve kolay sekilde uygulanmasi ve
biiylik damar tikanikhigi (LVOS) tespitinde
basarili bir skorlama olarak ilk kez O. Lima ve
arkadaslari® tarafindan 2016 yilinda
olusturulmustur (sekil 1). Bu skorlamada
hastalar alinan puanlara gore diisiik risk (0-1
puan), orta risk (2-3 puan), ylksek risk (=4
puan) olarak smiflanmistir. Bu sekilde
siniflama, biiyiilk damar tikanikligi (LVOS)
riskini belirlemede yol gosterici olmus ve
sahada acil tip teknisyeni ve paramediklerin
hastane oOncesi kolayca uygulayabilmesi
olanagini da saglamistir.
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Facial paralizi

Normal veya minér 0
Parsiyel veya komplet 1
Ust ekstremitede giigsiizliik

Erken disme yok 0
Erken disme veya hafif gligsuizlik 1
Kaldiramazveya az hareket 2
Konusma degisikligi

Yok 0
Hafif 1
Siddetli veya afazik 2
Go6z kaymasi

Yok 0
Hafif 1
Ciddi 2
Farkindalik

Tam 0
Sadece 1 duyusal uyarana karsi yanitsizlik 1
Kendi elini tanimaz veya viicudunun sadece bir >
tarafini tanir

Sekil I: FASTED Skoru parametreleri

YONTEMLER
14.11.2019/240 tarih ve sayili etik kurul onay1
alindiktan sonra 20 Agustos 2018 ile 31 Agustos
2019 tarihleri arasinda Dicle Universitesi
hastanesi acil servisine basvuran ve iskemik
inme tanis1 ile yatis1 yapilan hastalar
retrospektif olarak degerlendirildi.

Hasta Secimi ve Verilerin Toplanmasi

Basvuruda klinik olarak iskemik inme siiphesi
bulunan ve ICD-10 167 tani kodu ile kaydedilen
18 yas tusti hastalardan elde edilen bilgiler
hastane otomasyon sistemi (Probel HBYS)
araciligiyla  toplandi  ve  hasta  arsiv
dosyalarindaki  klinik  veriler, = noroloji
konstiltasyon notlari, noroloji klinigi formlari,
laboratuvar kayitlar1 ve PACS goriintiilleme
sistemi raporlar1 kullanilarak dogruland.

Calismaya Dahil Edilme ve Dislanma
Kriterleri

18 yas tistii ve ICD-10 167 kodu ile iskemik inme
tanis1 almis 327 hasta ¢alismaya dahil edildi.
ICD-10 167 kodu ile kaydedilmis olup sonradan
subaraknoid kanama, intraserebral kanama,
TiA(gecici iskemik atak), menenjit, ensefalit,
Guillain-Barré Sendromu, siniis ven trombozu,
demans tanilar1 konulmus veya eksik/yetersiz

dosya verileri olan hastalar homojen bir hasta
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grubu saglamak amaciyla ¢alisma dis1 birakildi.
Kalan 163 hasta tizerinde ¢alisma yapildu.

Calisma Dizayni

Acil servise basvuran iskemik inme tanisiyla
yatis alan hastalarin tiim verileri toplandi.
Calismaya alinan hastalarin yasi, cinsiyeti, vital
bulgulari, GKS(glaskow koma skalasi) skoru,
EKG bulgulari, eslik eden komorbid hastaliklari,
gelis sikayetleri, mevsimselligi, semptomlarin
baslangi¢c zamani ve basvuru anina kadar gegen
suresi, hastaneye gelis sekli, FAST-ED skoru,
biiyiilk damar tikanikhikhh inme (LVOS),
uygulanan tedavi yontemi, inmenin etkiledigi
bolgeleri, goriintileme ve laboratuvar
sonuglari, trombolitik verilme durumu ve
mortalitesi degerlendirildi.

Istatistiksel Analiz

Tiim analizler SPSS 24.0 kullanilarak
yapildi.Univariate istatistiksel analizler,
kategorik degiskenler icin Ki-Kare testi ve
surekli degiskenler icin Student-T testi
kullanilmis olup sonuglar mean#SD olarak
verildi. Grup ici karsilastirmalar icin Kruskal
Wallis tek yonlii varyans analizi ve c¢oklu
karsilastirmalar icin Mann-Whitney U testi

kullanildi.  Gruplarin  kendi  aralarindaki
karsilastirmalarda p<0,01; diger
karsilastirmalarda ise p<0,05 istatistiksel

olarak anlamli kabul edildi.

BULGULAR

Calismamizda 163 hastanin %55,8'i erkek,
%44,2’si  kadind1 ve cinsiyetin mortalite
lzerinde anlamhi bir etkisi bulunmadi
(p=0.539). Olen hastalarin yas ortalamasi
(79.18 + 8.41 yil) sag kalan hastalara gore
(63.74 + 14.38 yi1l) anlamh sekilde yiiksekti
(p<0.001). Mevsimsel basvuru agisindan en sik
basvuru kis mevsiminde olmasina ragmen
mevsimlerle mortalite arasinda anlamh fark
saptanmadi.  ZT(zeitgeber time) zaman
dilimlerine gore ZT18de (18:00-24:00)
basvuranlarda mortalite anlamh sekilde

yuksekti (p=0.015). Hastalardan toplanan
verilere ve mortalite ile iligskilerine Tablo 1 ve
tablo 2’de yer verilmistir.

Tablo I: Hastalardan toplanan veriler ve mortalite ile
iligkileri

Sag Kalan|Olen P

Kriterler (n=152) |(n=11) |Degeri
o Erkek 86 (%56,6) |5 (%45,5)
Cinsiyet | dn 66 (%43.4) 6 (%54.5) > °%9
Sonbahar 32 (%21,1) [3 (%27,3)|0,704
Mevsimler Kis 59 (%38,8) |4 (%36,4)|1,000
ilkbahar 27 (%17,8) |3 (%27,3)[0,427
Yaz 34 (%22,4) |1 (%9,1) |0,459
AF 32 (%21,1) |6 (%54,5)
Ekg 120 . 0,021
NSR %6789 |° (%45,5)
Karotis Karotis Darlik <%50 116 9 (%81,8) (1,000
darligi (%76,3)
9 Karotis Darlik > %50|36 (%23,7) |2 (%18,2)|1,000
DM 37 (%24,3) |6 (%54,5) 0,069
KBH 4 (%2,6) |0 (%0,0)

Hipertansiyon 79 (%52,0) |8 (%72,7)|0,223

Komorbidite |Gegirilmis SVO 39 (%25,7) |2 (%18,2)|0,732

KAH 46 (%30,3) |4 (%36,4)[0,738
Kapak ve Endokard; .4 6y |1 (069.1) |0,435
Hastaligi

Taraf Bulgusu 82 (%53,9) |2 (%18,2)]0,028

Fasial Asimetri 21 (%13,8) |2 (%18,2)|0,655

Klinik Konusma Bozuklugu |70 (%46,1) (6 (%54,5) |0,756
bulgular Biling Degisikligi 31 (%20,4) |7 (%63,6) |0,004

Sé’iﬁ’ﬁugﬁe Denge|, 1 w613,8) [0 (9%60,0)

ZT6 (06 — 12) 54 (%35,5) 1 (%9,1) |0,101
ZT ZT12 (8 — 18) 43 (%28,3) |3 (%27,3) |1,000
siniflama  |ZT18 (18 — 24) 30 (%19,7) |6 (%54,5)|0,015

ZTO0 (24 — 06) 24 (%15,8) 1 (%9,1) (1,000

Ayaktan Basvuru 61 (%40,1) |4 (%36,4)|1,000
Bagvuru  )Ambulans €131 (9620,4) 5 (%45,5)|0,066
sekli Basvuru

Sevkli Bagvuru 60 (%39,5) |2 (%18,2)|0,209

BT Normal 98 (%64,5) (8 (%72,7)|0,749
Bt bulgusu |BT Hipodens Alan |49 (%32,2) |3 (%27,3)|1,000

BT Dens MCA 5(%3,3) |0 (%0,0)

Frontal 51 (%33,6) |6 (%54,5)|0,195

Temporal 25 (%16,4) |3 (%27,3) 0,404
Tutulan Pariyetal 52 (%34,2) |4 (%36,4)|1,000
alan Oksipital 20 (%13,2) 1 (%9,1) (1,000

Serebellar 13 (%8,6) |1 (%9,1) |1,000

Lakiiner 8 (%5,3) |0 (%0,0)

Diger 56 (%36,8) 3 (%27,3) (0,748

Kategorik degiskenler icin Ki-Kare testi kullaniimis olup veriler n(%)
seklinde verilmigtir. Istatistiksel olarak p<0,05 anlamiidir. AF:atrial
fibrilasyon NSR:normal sinlis ritmi KAH:koroner arter hastaligi
ZT:zeitgeber time MCA: middle cerebral artery
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Tablo Il: Hastalarin yas, basvuru siresi ve laboratuvar parametrelerine gére mortalite ile iliskileri

Kriterler Sag Kalan (n=152) Olen (n=11) P Degeri

Yas Yas Ortalamasi 63,74+14,38 79,18+8,41 < 0,001

Basvuru stiresi Bagvuru Suresi (Saat) |6,92+5,80 5,27+4,51 0,273
NLR 4,11+2,68 9,21+4,88 0,006
WBC 9,66+2,99 11,82+4,36 0,136

L aboratuvar Nétrofil 6,83+2,64 9,23+4,26 0,094
Lenfosit 2,03+0,89 1,61+0,86 0,148
Trombosit 235,70£77,90 239,00+£74,39 0,890
Hematokrit 41,0945,18 36,73+4,75 0,013

Siirekli degiskenler igin Student-T testi kullanilmis olup sonuglar meanSD verilmigtir. Istatistiksel olarak p<0,05 anlamlidir.

NLR:neutofil/lymphocyte ,WBC:White blood cells

EKG bulgularinda sag kalanlarda NSR (normal
siniis ritmi), 6lenlerde AF (atrial fibrilasyon)
daha sik olup, AF mortalite agisindan anlamliydi
(p=0.021). Diger komorbid hastaliklar mortalite
lizerinde anlamh bir etkiye sahip degildi.
Hastaneye ambulans veya sevk yoluyla gelenler
ayaktan basvuranlara gore daha hizh
ulasmislardi ancak basvuru seklinin mortalite
ile iliskisi bulunmadi. Semptomlardan taraf
bulgusunun (hemiparezi) sag kalim agisindan,
biling degisikliginin ise mortalite acisindan
anlamli oldugu saptandi (sirasiyla p= 0.028 ve
p= 0.004). Calismamizda BBT bulgulari, tutulan
hemisfer ve tutulan anatomik bdlgelerin
mortalite  acisindan anlamli  olmadigini
saptadik. Hastalarimiz tam kan parametrelerine
gore degerlendirildiginde NLR’nin yliksek,
hematokritin diisiik olmasi mortalite agisindan
anlamliydi (sirasiyla p=0.006 ve p=0.013).

Hastalarimiz1 FAST-ED gruplarina gore grup 1
(0-1 puan) dusiik; grup 2 (2-3 puan) orta; grup
3 (24 puan) yliksek risk olarak siniflandirdik.
Hastalarin FAST-ED skoru ve trombolitik
tedavinin mortalite ile iliskisine Tablo 3’de yer
verilmistir.

FAST-ED skoruna gore hastalarimiz
karsilastirildiginda diisiik risk skoru
mevcudiyeti sag kalim acisindan anlamh

bulundu (p= 0.003). Ancak FASTED 2 ve 3 iin
mortalite ile iligkisi anlaml ¢ikmadi (sirasiyla
p=0.295 p= 0.094). Trombolitik tedavi alan ve
almayan hastalarda ise mortalite agisindan fark
saptanmadi (p=1.000).

FAST-ED skoru ile laboratuvar parametreleri ve
gelis siirelerinin karsilastirilmasina Tablo 4’de
yer verilmistir.

Tablo lll: FAST-ED skoru ve trombolitik tedavinin mortalite ile iligkisi

Kriterler Sag Kalan (n=152) Olen (n=11) P Degeri
FAST-ED 1 (DUsuk Risk) 67(%44,0) 0(%60,0)
FAST-ED skoru FAST-ED 2 (Orta Risk) 41(%26,9) 5(%45,5) 0,295
FAST-ED 3 (Yuksek Risk) 44(%28,9) 6(%54,5) 0,094
Trombolitik yapilma |Trombolitik Yapilan 25(%16,4) 1 (%9) 1,000
durumu
Trombolitik Yapiimayan 127 (%83,6) 10(%91) 1,000
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Kategorik dediskenler igin Ki-Kare testi kullanilmis olup veriler n(%) seklinde verilmistir. Istatistiksel olarak p<0,05 anlamiidir.

Tablo IV: FAST-ED skoru ile laboratuvar parametreleri ve gelis surelerinin karsilastiriimasi

Parametre Gruplar P degeri
FAST-ED 1 (9,42+3,12) FAST-ED 2 (9,90+2,60) 1,000
WBC FAST-ED 1 (9,42+3,12) FAST-ED 3 (10,25+3,56) 0,483
FAST-ED 2 (9,90+2,60) FAST-ED 3 (10,25+3,56) 1,000
FAST-ED 1 (6,17+2,66) FAST-ED 2 (7,26+2,36) 0,119
Notrofil FAST-ED 1(6,17+2,66) FAST-ED 3 (7,88+3,16) 0,003
FAST-ED 2 (7,26+2,36) FAST-ED 3 (7,88+3,16) 0,827
FAST-ED 1 (2,40+0,83) FAST-ED 2 (1,73+0,63) <0,001
Lenfosit FAST-ED 1 (2,40+0,83) FAST-ED 3 (1,70+0,99) <0,001
FAST-ED 2 (1,73+0,63) FAST-ED 3 (1,70+0,99) 1,000
FAST-ED 1 (2,74+1,11) FAST-ED 2 (5,12+3,47) <0,001
NLR FAST-ED 1 (2,74+1,11) FAST-ED 3 (6,21+3,53) <0,001
FAST-ED 2 (5,12+3,47) FAST-ED 3 (6,21+3,53) 0,172
FAST-ED 1 (225+68,2) FAST-ED 2 (256+96,1) 0,105
Trombosit FAST-ED 1 (225+68,2) FAST-ED 3 (231+67,0) 1,000
FAST-ED 2 (256+96,1) FAST-ED 3 (231+67,0) 0,374
FAST-ED 1 (41,31+4,92) FAST-ED 2 (40,5915,72) FAST-ED 1 (41,31+4,92) {1,000
Hematokrit FAST-ED 3 (40,28+5,30) 0,908
FAST-ED 2 (40,59+5,72) FAST-ED 3 (40,28+5,30) 1,000
Gruplara Gére Gelis Siresi FASTED-1(8,36+6,72) FASTED-2 (6,52+4,91) 0,259
Ortalamasi(saat) FASTED-1(8,36+6,72) FASTED-3 (4,93+4,25) 0,004
FASTED-2 (6,52+4,91) FASTED-3 (4,93+4,25) 0,507
Gelis sekline Gore Gelis |Ayaktan (8,88+6,80) Ambulans (4,75+4,41) 0,001
Sdresi Ayaktan (8,88+6,80) Sevkli (5,78+4,34) 0,005
Ortalamasi(saat) Ambulans (4,75+4,41) Sevkli (5,78+4,34) 1,000

Grup i¢i kargilastirmalar igin Kruskal Wallis tek yénlii varyans analizi ve ¢oklu karsilastirmalar icin Mann-Whitney U testi kullanildi. Gruplarin
kendi aralarindaki karsilastirmalarda p<0,01 anlamlidir. Laboratuvar degerleri ve gelis sliresi degiskenleri meantSD olarak verilmistir.
NLR:neutofil/lymphocyte ,WBC:White blood cells FAST-ED: Field Assessment Stroke Triage for Emergency Destination

Hastalar FAST-ED gruplarina gore kendi
aralarindaki tam kan parametreleri agisindan
karsilastirildiginda; nétrofil, lenfosit ve NLR
degerleri acisindan gruplar arasinda
istatistiksel olarak anlaml fark vardi. FAST-ED
3 grubunda nétrofil degeri, FAST-ED 1 grubuna
kiyasla daha ytiksek bulundu (p=0.003). FAST-
ED 1 grubunun lenfosit degeri, hem FAST-ED 2
hem de FAST-ED 3 gruplarindan daha yiiksekti
(her ikisi icin p<0.001). Ayrica, FAST-ED 1
grubunun NLR (nétrofil/lenfosit ratio) degeri,
FAST-ED 2 ve FAST-ED 3 gruplarindan daha
digiiktii (her ikisi icin p<0.001). Hastalarin
FAST-ED risk gruplarina gore LVOS, trombolitik
alma, gelis sekli ve ritim karsilastirilmasina
Tablo 5’de yer verilmistir.

Tablo V: FAST-ED risk gruplarina goére LVOS,

trombolitik yapilma, gelis sekli ve Ekg ritmi
karsilastiriimasi
DUSUKRISK |ORTA- |,
YUKSEK RISK | je e
(FASTED 1) (FASTED2-3)
LVOS
23 (%34,3) 50 (%52,1)
Non-LVOS 0,026
44 (%65,7) 46 (%47,9)
Trombolitik yapilan |1 (%1,5) 25 (%26,0)
Trombolitik 66 (%98,5) 71 (%74,0) <0,001
yapillmayan
Ayaktan 35 (%52,2) 30 (%31,3) 0,009
Ambulans 11 (%16,4) 25 (%26,0) 0,180
Sevki 21 (%31,3) 41 (%42,7) 0,189
NSR 27 (%71,1) 69 (%55,2)
0,093
AF 11 (%28,9) 56 (%44,8)

Kategorik degiskenler igin Ki-Kare testi kullaniimis olup veriler n(%)
seklinde verilmistir. [statistiksel olarak p<0,05 anlamlidir. LVOS:Large
Vessel Occlusion Stroke Non-LVOS:Non-large vessel occlusion
stroke AF:atrial fibrilasyon NSR:normal sinus ritmi
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Hastalarimizin 73’ LVOS, 90’1 Non-LVOS'tu.
FAST-ED grup 1'deki LVOS oram (%34,3),
FAST-ED 2-3’e gore (%52) anlamli sekilde
distikti (p=0.026). Trombolitik yapilan 26
hastanin bagvuru siiresi (2,21+0,96 saat)
yapilmayanlara gore (7,68+5,84 saat) anlamli
olarak daha kisaydi (p<0.001). Trombolitik
yapilan hastalarin ¢ogu FAST-ED  2-3
grubundayken, FAST-ED 1 grubunda
trombolitik yapilan sadece 1 hasta olup anlamh
sekilde daha disiik bulundu (p<0.001).
Hastalarin FAST-ED skoru ve gelis siirelerine
gore karsilastirilinca FAST-ED grup 1 ve 3
arasinda anlamli fark bulundu (p=0.004).
Hastaneye grup 3 daha hizli bagvurmustu. Grup
1 daha fazla ayaktan basvurmus (p=0.009) olup
bu durum ge¢c hastaneye basvurmasi ile
sonuc¢lanmisti. FAST-ED 1 grubunda ise NSR;
grup 2-3’te AF orani anlamli olarak daha ytiksek
(p=0,009) saptand..

TARTISMA
Inme geciren bireylerin yaklasik %70’i 65 yas ve
lizerindedir. Inang ve arkadaslarinin
calismasinda yas ortalamasi 68.62+11.96 olup®
bizim calismamizda hastalarin yas ortalamasi
64.78+14.57 yil  olarak  hesaplanmistir.
Literatiirde yasin inme mortalitesi lizerindeki
etkisi siklikla vurgulanmaktadir. Calismamizda
sag kalan hastalarin yas ortalamasi daha diisiik
tespit edilmistir. Bu fark, 6len hastalarin yas
ortalamasinin sag kalanlara gore yiiksek
oldugunu ortaya koymaktadir.

Mevsimsel degisikliklerin inme insidansi
uzerindeki etkisi de birgok g¢alismada
arastirilmistir. Inang ve arkadaslar1 Sanlurfa’da
yaptiklar1 c¢alismalarda iskemik inmenin yaz
aylarinda daha sik goriildiigiinii rapor etmistir®.
Calismamizda ise inme vakalarinin en sik kis
ayinda meydana geldigi tespit edilmistir. Ancak,
mortalite acisindan mevsimsel farkhliklar
acisindan anlamhi bir fark bulunmamistir. Bu
farkliliklarin, bolgesel iklim 6zellikleri, genetik
varyasyonlar ve meteorolojik faktorlerle iliskili
olabilecegi diisiiniilmektedir.

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 347-356

Atriyal fibrilasyon (AF), inme igin giicli ve

bagimsiz bir risk faktoérii olarak bircok
calismada  gosterilmistir.  Jorgensen  ve
arkadaslarinin Copenhagen Stroke

calismasinda, inme hastalarinin %18,3’linde AF
bulundugu, bu hastalarin %88’inin 70 yas ustu
oldugu ve AF'nin hastane i¢ci mortalitede 1.7 kat
artisla iliskili oldugu bildirilmistir’. Meschia JF
ve arkadaslarinin calismasinda AF’ yi stroke icin
bagimsiz bir risk faktori olarak vurgulanmistir.
3 Pornpanit ve arkadaslarinin calismasinda
LVOS grubunda atriyal fibrilasyon siklig1 daha
yuksek (%71) bulunmustur?é. Calismamizda da
AF’nin varligi ile mortalite arasinda anlaml bir

iliski bulunmustur. Ayrica, FAST-ED orta-
yuksek risk olan LVOS hastalarinda AF
oranlarinin daha yiliksek oldugu tespit
edilmistir.

Iskemik inme agisindan hipertansiyon (HT),
koroner arter hastaligi (KAH) ve diyabet (DM)
en sik karsilasilan komorbiditeler arasindadir.
C. Chen ve arkadaslarinin ¢alismasinda ise HT
%69,8, DM 9%33,3 oraninda bildirilmistirs.
Calismamizda da sirasiyla HT, KAH ve DM en sik
goriilen risk faktorleri olarak tespit edilmistir.
Ancak calismamizda bu komorbiditeler ile
mortalite arasinda anlamh  bir iliski
saptanmamistir.

C. Chen ve ark® calismasinda hemiparezi
(%85,3) ve konusma bozuklugu (%44,2) ilk 2 en
stk semptomdu. Bizim c¢alismamizda da
hemiparezi (%51,5) ve konusma bozuklugu
(%46,6) en sik semptomlardi. Gelis sikayeti ile
mortalite iliskisi incelendiginde ise
hemiparezinin sag kalim acgisindan, biling
degisikliginin ise mortalite acisindan anlamh
oldugu bulundu.

Inme vakalarinin 6zellikle sabah saatlerinde pik
yaptig1 bilinmektedir. Yapilan metaanalizler
vakalarin ¢ogunlugunun sabah saat 6 ile 6glen
arasinda gercgeklestigini ortaya koymustur.
Ripamonti L. ark. Yaptig1 ¢calismada hastalarin
en sik sabah saatlerinde geldigini ortaya
koymus olup bu durumu HT ve
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hiperkoagiilabiliteye ek olarak bu saatlerde
hiperlipidemi ve alfa-sempatik etkinligin de
fazla olmasi ile iliskilendirmislerdir2.
Calismamizda da basvurular en sik sabah
saatlerinde (ZT6 zaman dilimi) ger¢eklesmistir.
Beker M.C ve arkadaslarinin bizim ¢alismamiza
benzer zaman diliminde yaptig1 c¢alismada
ZT18’de (18-24 arasi) noroprotektif faktorlerin
azaldigini  molekiler olarak kanitlayarak
enfarktiis hacmi, beyin 6demi ve noronal
hasarin bu saatlerde daha fazla oldugu ortaya
koymustur!3. Bizim ¢alismamizda da ZT18'de
basvuran hastalarda mortalitenin anlamh
derecede daha yiliksek oldugu bulunmustur.

Notrofil-lenfosit orani1 (NLR) yiiksekligi, birgok
calismada inme siddeti ve mortalite ile
iliskilendirilmistir. Tokgéz ve arkadaslar ile
Nitin G. ve arkadaslar1 yiiksek NLR ile erken
donem mortalite arasinda anlamh bir iliski
bulmus, Buck ve arkadaslar1 ise artan NIHSS
skorlar ile NLR degerlerinin paralel oldugunu
gostermistir?-11, Raymond F. ve ark. yaptiklari
calismada NLR’nin saglikli kontrol grubuna
gore inme hastalarinda daha yiiksek oldugu ve
inmenin siddeti ile korele oldugu gosterilmistir
1* Calismamizda da literatiirle uyumlu olarak,
yiksek NLR degerleri ve disiik hematokrit
seviyeleri ~ mortalite  agisindan  anlamh
bulunmustur. Bu bulgular, diisiik NLR'nin daha
iyi prognoz ile iliskili oldugunu gostermektedir.
Calismamiz inceledigimiz kadariyla FAST-ED
skorlarina gore hemogram degerlerinin
karsilastirildigi ilk calismaydi FAST-ED gruplari
arasinda hemogram parametreleri
karsilastirildiginda, FAST-ED 1 grubundaki
hastalarda NLR'nin diisiik oldugu, FAST-ED 3
grubunda ise notrofil degerlerinin yiiksek
oldugu tespit edilmistir. FAST-ED 1 grubundaki
hastalarda NLR'nin diisiik olmasi bu grubun
hafif hastalik siddeti ve iyi prognoz ile iliskili
olmasindan kaynaklaniyordu.

C. Chen ve arkadaslari® ambulans ile gelmenin
basvuru siiresini oldukca kisalttigini gosterdi.
Bizim c¢alismamiz da ayaktan gelenlerin

ambulans veya sevkli gelenlere gore en gec
basvuru siiresine sahip oldugunu gosterdi.
Hastalarin basvuru siireleri ile mortalite
arasindaki iliskiyi degerlendirdigimizde fark
anlamli degildi. Bununla birlikte FAST-ED
skorlarina gore basvuru sureleri
karsilastirildiginda, FAST-ED 1 grubundaki
hastalarin FAST-ED 3 grubundaki hastalara
gore daha ge¢ basvurdugu bulunmustur. Yiiksek

FAST-ED skorlu hastalarinin ¢ogu LVOS
oldugundan daha agir bir klinik tablo
gosterdikleri icin hizlica inme merkezine
ulasmaktadirlar.

Bir calismada FAST-ED 6l¢egi icin =4 puanlik bir
esik, LVOS tahmini icin adil bir dogruluk
sunmus ve NIHSS ile karsilastirildiginda
esdeger bulunmustulé. Baska bir calismada
FAST-ED olcegi, hastane oOncesi strecleri
geciktirmeden hastane ici stiregleri kisaltmis ve
FAST-ED skoru 24 puan olan hastalar i¢in LVOS
olasiligi %72 bulunarak LVOS hastalar i¢in
giivenilir bir o6l¢ciim sunmustul’. O.lima ve
arkadaslarinin calismasinda FAST-ED 24 puan
icin, %60 duyarhlik, %89 ozgullik ile LVOS
hastalarin1 tespit etmekte basarili oldugunu
belirtmis ve 6zellikle >4 ve daha yiiksek skorun
daha proksimal tikanikliklar1 olan hastalari
belirlemede etkili oldugunu vurgulamistirs.
Sonu¢ olarak FAST-ED olcegi, 0ozellikle
duyarliik ve negatif 0ngorii degerinin
yuksekligi sayesinde, inme hastalarinin dogru
sekilde yonlendirilmelerine yardimci olmak i¢in
tasarlanmis  6nemli bir skala olarak
degerlendirilmektedirl>. Bu g¢alismalardaki
cutoff 24 puan FAST-ED grup 3 (ytiksek riskli)
olarak karsimiza ¢ikmaktadir. Ozellikle FAST-
ED orta ve ytiksek riskli hastalarin buliytik damar
tikanikligini (LVOS) gostermede, diisiik FAST-
ED nin ise dislamada olduk¢a basarili oldugu
gosterilmistirs. Bizim calismamizda da FAST-ED
gruplarina gore LVOS tespit oranlan
incelendiginde, FAST-ED 2-3 gruplarinda bu
oran daha ytiksek bulunmustur. FAST-ED grup
1 (dustik risk) deki LVOS hastalarini anlamh
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daha diistik tespit ettik. Ayrica FAST-ED grup 1
olan hastalarin mortalite oranlarinin daha
disik oldugu tespit edilmistir. FAST-ED 1
grubunda mortalite goriilmemisken, FAST-ED 2
ve 3 gruplarinda mortalite orani yiiksekti. Bu
grubun LVOS ile iliskili olmasi bulgumuzu
destekledi. @ Ayrica  trombolitik  yapilan
hastalarin ¢ogu FAST-ED 2-3 grubunda oup
anlamh sekilde daha ytiksekti. Calismamizda
trombolitik tedavi alan ve almayan hastalar
arasinda mortalite farki  bulunmamasi,
trombolitik tedavinin tedavi etkinligi lizerine
herhangi bir anlamh katki sunmadigini
gosteriyor olsa da bu bulgu, hasta sayisinin
azligl, hastalara gecikmis bagvrular1 nedeniyle
trombolitik verilmemis olmasi, kanama riski
yiksek trombolitik yapilmasi kontraendike
olan hastalarin bulunmasi, gibi nedenlerden
kaynaklaniyor. Trombolitik tedavinin mortalite
ve morbidite {izerinde sagaltici etkisinin
bulundugu literatlirde kanitlanmistir.
Calismamizdaki bu bulgu sayilan nedenlerden
dolayi literatiirle ¢elismektedir.

Sonug olarak, calismamizda inme hastalarinda
demografik 6zellikler, AF, FAST-ED skoru, NLR,
basvuru sekli ve zamani, verilen tedaviler gibi
cesitli faktorlerin mortalite ve prognoz
uzerindeki etkileri incelenmistir. Hastalarin
uygun inme merkezine yonlendirilmeleri igin
kolay uygulanabilen FAST-ED skoru ile LVOS
olasiliklarinin tespiti yapilmis ve NLR gibi kolay
erisilebilir parametrelerin inme prognozu ve
mortalite acisindan 6nemi vurgulanmistir.

Kisithliklar

Calismamizin potansiyel sinirlamalar1 yontem
olarak retrospektif calismalarin kisithliklarinm
icermektedir. Bunlar verilerin veri tabanindan
toplanmasi ve kat1 dislama kriterleri nedeniyle
baz1 hastalarin veri eksikligi sonucu disarida
kalmasi, tek merkezden yiritilmesi olarak
siralanabilir. Ayrica calismamizda bir kontrol
grubu bulunmamasi 6nemli bir kisithliktir.
Kontrol grubu olmamasi, hastalarin farkh
basvuru siireleri, ¢coklu komorbid durumlarin
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belirtememis  olmasi, uygun  hastalara
trombolitik tedavinin neden verildigi veya
kacinildiginin  belirtilmemesi sonug¢larimizin
bazilarin1 etkilemistir. Bu durum trombolitik
tedavi etkinligini ve sagkalim tzerine etkisini
yanlis degerlendirmemize neden olmustur.
Sonuglarin daha bilyiikk hasta gruplarinda
kontrol gruplan ile ve ¢ok merkezli olarak
tekrarlanmasinin literatiire katki saglayacagina
inanmaktayiz.

SONUC

Iskemik inmede tam1 ve tedavinin hizh
yapilmasinin 6nemi gin gectikce daha iyi
anlasilmaktadir. Her giin yeni tani algoritmalari
ve skalalar ortaya ¢ikmasi ve uygulanmasi,
hastalarin hizli tanm ile en uygun tedavilerin
verilebilecegi kapsamli inme merkezlerine
transferini  kolaylastirmaktadir. Toplumun
bilinglendirilmesi de bu baglamda saghk
hizmetine ulasim olanagini artiracak ve hastane
oncesi zaman kaybini en aza indirgeyecektir.
Kolay uygulanabilen FAST-ED skoru sayesinde,
sahadaki saglik calisanlar1 da dahil olmak tizere
hastalarin LVOS (biiyiik damar tikaniklig1 olan
inme) olasiligina karar verilerek uygun inme
hastanesine (primer inme
merkezi/endovaskiiler girisim de yapilabilen
ileri inme merkezi) hizlica transferi saglanacak
ve zaman kaybi1 6nlenebilecektir.

Etik Kurul Karar:: 14.11.2019/240 tarih ve sayili
etik kurul onay1 alindiktan sonra 20 Agustos 2018
ile 31 Agustos 2019 tarihleri arasinda Dicle
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0z

Amag: Non-valviiler atriyal fibrilasyon (NVAF) iskemik inmenin en yaygin nedenidir. NVAF’ye bagh inmeden primer
korunma tedavisinde varfarin kullanilirken, son zamanlarda yeni nesil oral antikoagiilanlar (YOAK) ilk tercih olmaktadir.
YOAK kullanan hastalarda her y1l %1-2 iskemik inme goriilmesi nedeniyle riskli hastalarin belirlenmesi 6nemlidir. Bu

calismada, YOAK kullanirken inme gelisen hastalarin klinik 6zelliklerinin ve riski artiran faktérlerin belirlenmesi
amagclandi.

Yontemler: YOAK kullanirken inme geciren hastalar ile kontrol grubunun demografik bilgileri, klinik 6zellikleri,
laboratuvar ve radyolojik bulgulari retrospektif olarak degerlendirildi.

Bulgular: NVAF iliskili ilk defa inme gegiren 35 hasta dosyasina ulasildi. Bu hastalarin 13’4 YOAK kullanirken inme
gecirmisti, 8'i (%61.5) erkek, 5’1 (%39.5) kadin idi. Ortalama yas 75+11 yildi. Hastalarin basvuru NIHSS’si kontrol
grubuna gore yliksekti. TEE'de 3 hastada (%23.1) sol atriyal trombiis tespit edilmisti. Hasta grubunda trigliserit, notrofil
lenfosit orani (NLO), notrofil platelet oran1 (NPO) ve tiiretilmis NLO (dNLO) diizeylerinin kontrol grubuna gore yiiksek
oldugu bulundu.

Sonug: NVAF nedeniyle YOAK tedavisi alan hastalarda inme gelistiginde, ila¢ basarisizligina sebep olabilecek sol atriyal
trombiis ve konjestif kalp yetmezligi en ¢ok bilinen risk faktorleridir. Bu ¢alismada tespit edilen yiiksek trigliserit, NLO
ve NPO diizeyleri ise riskli hastalar1 belirlemede diger 6nemli parametreler olup daha fazla hasta iizerinde prospektif
olarak arastirilmalidirlar.

Anahtar kelimeler: iskemik inme, antikoagiilan ilaglar, yeni nesil oral antikoagiilanlar, atriyal fibrilasyon
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Risk Factors in Patients with Ischaemic Stroke on Novel Oral Anticoagulants
Abstract

Objective: Non-valvular atrial fibrillation (NVAF) is the most common cause of ischaemic stroke. While warfarin is used
for the primary prevention of stroke due to NVAF, novel oral anticoagulants (NOACs) have recently become the first
choice. Since 1-2% ischaemic stroke occurs in patients using NOACs each year, it is important to identify high-risk
patients. In this study, we aimed to determine the clinical characteristics and factors that increase the risk of stroke in
patients who developed stroke while using NOACs.

Methods: Demographic data, clinical characteristics, laboratory and radiological findings of the patients who had stroke
while using NOACs and the control group were evaluated retrospectively.

Results: The files of 35 patients who had NVAF-related stroke for the first time were accessed. Of these patients, 13 had
a stroke while using NOACs, 8 (61.5%) were male and 5 (39.5%) were female. The mean age was 75+11 years. The
admission NIHSS of the patients was higher than that of the control group. Left atrial thrombus was detected in 3 patients
(23.1%) on TEE. Triglyceride, neutrophil to lymphocyte ratio (NLR), neutrophil to platelet ratio (NPO) and derived NLR
(dNLO) levels were higher in the patient group compared to the control group.

Conclusion: Left atrial thrombus and congestive heart failure are the most well-known risk factors that may lead to drug
failure when stroke develops in patients receiving NOACs therapy for NVAF. Elevated triglyceride, NLO and NPO levels
detected in this study are other important parameters in determining risky patients and should be investigated
prospectively in more patients.

Keywords: ischaemic stroke, anticoagulant drugs, novel oral anticoagulants, atrial fibrillation.

GIRIS
[skemik inmenin 6nemli nedenlerinden biri

kardiyoembolik inmedir. Non-valviiler atriyal
fibrilasyon (NVAF) ise kardiyoembolik inmenin

kiyaslandiginda esit yada daha yiliksek
etkinlikte olmasinin gosterilmesi ile NVAFli
hastalarda inmeden primer ve sekonder
korunmada daha fazla 6nerilmektedir®.

en yaygin nedenidir. Uzun zamandir NVAF
hastalarinda inmenin 6nlenmesinde vitamin K
antagonisti olan oral antikoagiilan varfarin
kullanilmaktadir. Dar terapoétik penceresinin,
genis doz yanit varyasyonunun, cesitli ila¢ ve
besin etkilesimlerinin olmasi ve Uluslararasi
Normallestirilmis Oran (INR) o6l¢limiiniin
gerekliligi ilacin klinikte kullanimini
zorlastirmaktadir. Ancak yapilan g¢alismalarda
kardiyoembolik inmeden primer korunma icin
varfarin kullanirken iskemik inme gelisen

hastalarda prognozun daha iyi oldugu
bildirilmistir2. Son yillarda antikoagiilan
etkinligini  degerlendirmek icin  o6lciim
gerektirmeyen ve sabit dozda etkinlik

saglayabilecek yeni nesil oral antikoagiilanlar
(YOAK) NVAF’li hastalarda inme ve sistemik

embolinin  6nlenmesinde yaygin  olarak
kullanilmaktadir34. YOAK’larin inmeyi
onlemede vitamin K antagonistleri ile

YOAK tedavisi altinda olan hastalarda her yil

%1-2  akut  iskemik  inme  gelistigi
bilinmektedirt. Ancak hangi  hastalarin
antikoagiilasyon tedavisi sirasinda iskemik

inme gecirme riskinin en yiiksek oldugu
belirsizdir. YOAK tedavi basarisizliinda dogru
doz almama, tedavi uyumsuzlugu disinda
nonkardiyoembolik etyolojilere dikkat
cekilmistir. Konjestif kalp yetmezligi ve
intrakardiyak trombiis inme riskini artirdigi
bilinen nedenlerdir’s. Akut iskemik inme
gecirmis olan hastalar arasinda rekiirren inme
riski ise daha once atriyal fibrilasyonu (AF)
olanlarda en yiiksektir. Bu risk ilk 90 giin
sonrasinda %6,9’dur ve bu hastalarda mortalite
daha yiiksektir. Bu nedenle AF'nin etkin
tedavisi 6nemlidir.

Bu calismada, NVAF nedeni ile primer
korunmada YOAK kullanirken iskemik inme
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gelisen hastalarin 6zelliklerini ve inme riskini
artiran faktorleri belirlemeyi amacladik.

YONTEMLER

Bu calisma, liniversitemiz Bilimsel Arastirmalar
Etik kurulu tarafindan onaylanmistir (onay
tarihi 29/05/2024, no:2024148). Calismanin
tasarimi1  retrospektif olmasi  nedeniyle,
calismaya dahil edilen hastalardan onam formu
alinmamistir.

Bu ¢alismada, Ocak 2021- Aralik 2023 tarihleri
arasinda iskemik inme ge¢iren olgularin
dosyalari retrospektif olarak tarandi. Calismaya
dahil edilme olgiitleri 18 yas ve lizeri olmak,
daha oOnce inme veya gecici iskemik atak
gecirmemis olmak, persistan veya paroksismal
AF tanisi olmak seklindedir. 18 yasindan kii¢tik
olmak, daha dnce iskemik inme, gecici iskemik
atak veya intrakraniyal kanama gecirmis olmak
dislama olgiitleridir.

NVAF nedeniyle diizenli ve uygun dozda YOAK
kullanirken ilk defa inme geg¢iren hastalarin
(n=13) demografik bilgileri, klinik 6zellikleri,
laboratuvar ve radyolojik bulgulari
degerlendirildi ve kontrol grubu (n=22) ile
karsilastirildi. YOAK kullanan bireylerin tedavi
stureleri 3 ile 32 ay arasinda degismekteydi.
Etyolojide olas1 diger nedenleri dislamak igin
YOAK kullanirken inme geciren hastalara
Transozofageal EKO (TEE), Beyin-Karotis
Bilgisayarli Tomografi Anjiyografi (BTA) ve
gerekli olan 2 hastaya Dijital Subtraksiyon
Anjiografi (DSA) yapilmisti. 22 hastadan olusan
kontrol grubuna daha 6nce hig¢bir antikoagiilan
tedavi kullanmamus, ilk defa inme geciren NVAF
tanis1  konulan hastalar alindi. Kontrol
grubundaki sadece bir hastaya tedavi altinda
yeni bir inme daha gecirmesi nedeni ile TEE
yapilmisti. Her iki grupta inme etyolojisine
neden olabilecek Beyin-Karotis BTA’da biiyiik
damar okliizyonu saptanan hastalar ¢alismadan
cikarildi. Hastalarin yas, cinsiyet, kullandigi
YOAK tedavisi, komorbid hastaliklar1 ve
laboratuvar bulgular kaydedildi. Bu ¢alismada
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AF tanisi, 2020 Avrupa Kardiyoloji Dernegi
Kilavuzlarinin 6nerdigi sekilde tek kayitta 30
saniye ve 1lzeri AF ritmi gosterilerek
konulmustu?. Paroksismal ve persistan AF’si
olan tiim hastalar AF grubuna dahil edilmisti.
Hasta ve kontrol grubunun basvurudaki inme
siddeti National Institues of Health Stroke Scale
(NIHSS)8 ve tromboembolik riskleri CHA2DS2-
VASc skoru? kullanilarak  hesaplandi.
Gorilintiileme bulgular1 Oxfordshire Community
Stroke Project (OCSP) siniflamas1 ile alt
gruplara ayrildil0. Kraniyal MRG'de goriilen
iskemik lezyonlarin volimi ve sayisi da
degerlendirilerek lezyonlar tek veya multipl
olarak siniflandirildi.

[statistiksel Analiz

Istatistiksel analizler IBM SPSS Statistics®
Version 27.0. ve MS-Excel® 2021 kullanilarak
gerceklestirildi. Kategorik degiskenler igin
Pearson'in ki-kare testi kullanildi. Sayisal
degiskenler, normallik dagilimi1 Kolmogorov-
Smirnov testi ile kontrol edildikten sonra,
bagimli ve bagimsiz 6rneklemler icin uygun
olan (Wilcoxon testi veya Mann-Whitney U
testi) testlerle karsilastirildi. p degerleri <0.05
istatistiksel olarak anlamlh kabul edildi.
Kategorik degiskenlerin sonucu say1 ve yiizde
ile; sayisal degiskenlerin sonucu ortalama
standart sapma veya ortanca (¢eyrekler arasi
genislik) olarak verildi.

BULGULAR

Retrospektif olan bu ¢alismada NVAF iligkili ilk
defa inme geciren 35 hasta dosyasina ulasild.
Hastalarin 13’ YOAK kullanirken iskemik inme
gecirmisti. Bu hastalarin NVAF nedeniyle
diizenli ve onerilen doz semasinda YOAK
kullandign  goriildii. Ozgecmislerinde inme
gecirme oykiisii yoktu. 81 (%61,5) erkek, 5’i
(%39,5) kadin idi ve ortalama yas 75+11 yild1.
Paroksismal AF, hasta grubundaki 5 hastada
(%38,5), kontrol grubundaki ise 17 hastada
(%77,3) saptanmistl. Paroksismal AF kontrol
grubunda (p=0,022), persistan AF ise hasta
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grubunda anlamh olarak daha yiliksek oranda
tespit edilmisti (p=0,022).

YOAK kullanirken inme gelisen hastalarin
vaskiiler risk faktorleri degerlendirildiginde 10
hastada (%79,9) hipertansiyon (HT), 4 hastada
(%30,8) diyabetes mellitus (DM), 4 hastada
(%30,8) koroner arter hastaligt (KAH), 2
hastada konjestif kalp yetmezligi (KKY)
(%15,4), 2 hastada (%%15,4) periferik arter
hastaligi (PAH) ve 10 hastada (%76,9) eslik
eden hiperlipidemi (HL) tanilar1 vardi.

YOAK kullanirken inme geciren ve tedavisiz
inme geciren hastalar arasinda yas, cinsiyet,
sigara kullanimi, viicut kitle indeksi ve vaskiiler
risk faktorleri agisindan bir fark saptanmadi.
Her iki grubun demografik ve klinik 6zellikleri
Tablo I' de o6zetlenmistir. YOAK kullanirken
inme geciren 2 hastanin (%15,4) 6zge¢misinde
pulmoner emboli (PE), 2 hastanin (%15,4)
portal ven trombozu (PVT) ve 3 hastanin
(%23,1) stabil tedavisiz takipte olduklari
malignite tanis1 (lenfoma, mesane ve renal
hiicreli ca) vardi. Kontrol grubunda ise 2
hastada (%9,1) malignite tanis1 (meme ve kolon
ca) vardi, PE ve PVT o6ykiisii yoktu. CHA2DS2-
VASc skoru karsilastirildiginda YOAK alan grup
ile kontrol grubu arasinda belirgin fark
saptanmadi (p=0.788). YOAK alan hastalarin
basvuru NIHSS’si kontrol grubuna goére daha
yuksekti. Bagvuru NIHSS’leri arasinda iki grup
arasinda istatiksel olarak anlamli fark saptandi
(p=0.038). Her iki gruptan da birer hastaya
basvuru esnasinda NIHSS skoru yiiksek olmasi
ve BTA’da biiyiik damar okliizyonu yapan
trombilis gozlenmesi nedeni ile mekanik
trombektomi yapilmisti. Erken donemde gelen
hastalarin bazilarina duzenli YOAK tedavisi
alimi olmasi (son 48 saat i¢inde ilag alimi) veya
hafif klinik bulgular nedeni ile intravend6z
trombolitik tedavi verilmemis oldugu gorildii.
YOAK Kkullanan 13 hastanin 2’si (%15,4)
rivaroksaban, 1'i (%7,7) dabigatran, 8'i (%61,5)
apiksaban ve 2’si (%15,4) edoksaban tedavisi
altinda iken inme gecirmisti.

Tablo I: Hasta ve kontrol grubunun demografik ve klinik
ozellikleri

Hasta (n:13) K(cr>]n2tr2c)>l p-degeri

Erkek cinsiyet, n (%) 8 (%61,5) 12 (%54,5) 0.686
Yas ortalamasi 75+11 77110 0.408
Paroksismal AF 5 (%38,5) 17 (%77,3) 0.022"
Persistan AF 8 (%61,5) 5 (%22,7) 0.022"
Hipertansiyon 10 (%79,9) 15 (%68,2) 0.580
Diyabetes mellitus 4 (%30,8) 6 (%27,3) 0.825
Koroner arter hastaligi 4 (%30,8) 5 (%22,7) 0.599
Konjestif kalp yetmezligi 2 (%15,4) 1 (%4,5) 0.268
Periferik arter hastalig 2 (%15,4) 0 (%0) 0.131
Pulmoner emboli 2 (%15,4) 0 (%0) 0.131
Portal ven trombozu 2 (%15,4) 0 (%0) 0.131
Malignite 3 (%23,1) 2 (%9,1) 0.253
Sol atrial trombus 3 (%23,1) 0 (%0) 0.018*
NIHSS 4 (3-6) 3(2-4) 0.038*
CHA;DS,- VASc skoru 3(3-4) 3(3-4) 0.788

Lezyon sayisi (multipl) 7 (%53,8) 4 (%18,2) 0.028*

NIHSS: National Institues of Health Stroke Scale, CHA2DS2-VASc:
Konjestif k'alp yetmezligi, Hipertansiyon, Yas 275 (2 puan), Diabetes
Mellitus, /nme Oykusu (2 puan), Vaskiler hastalik, Yas 65-74,
Cinsiyet (kadin), AF: Atriyal Fibrilasyon (*) Kontrol grubuyla
istatistiksel fark p<0.05.

OCSP siniflamasina gore 1 hastada (%7,7) total
anterior sirkiilasyon infarkti, 6 hastada (%46,1)
parsiyel anterior sirkiilasyon infarkti, 4 hastada
(%30,8) posterior sirkiilasyon infarkti ve 2
hastada (%15,4) her iki alanda etkilenme
saptandi. YOAK kullanan hastalarin 7’sinde
(%53,8) multipl lezyon gozlenirken kontrol
grubunda ise 4 (%22) hastada multipl lezyon
gozlendi. Lezyon dagilimi karsilastirildiginda iki
grup arasinda anlaml bir fark saptandi (p=0.028).
Her iki grup etyoloji agisindan
degerlendirildiginde  kardiyoembolik nedenli
inme gelistigi belirlendi. Diger olasi ek etyolojileri
ekarte etmek icin YOAK kullanirken inme gegiren
tim hastalara TEE ve Beyin-Karotis BTA
yapimisti. TEE yapilan 3 hastada (%23,1)
NVAF’ye eslik eden sol atriyal (LA) trombiis tespit
edilmisti. Yapilan BTA tetkikinde inme etyolojisini
aciklayacak bir baska patoloji saptanmamis,
trombektomi yapilan hastalarda akut trombiis
gosterilmisti. Bu hastalarda islem sonrasi yapilan
kontrol BTA tetkikinde biiytiik damar okliizyonu
yapacak aterosklerotik veya diger lezyonlar
lehine bir goriiniim saptanmamisti, damar acik
olarak tespit edilmis bu nedenle trombiisiin
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kardiyoembolik  natiirlii
verilmisti. Diizenli tedavi kullanirken inme
geciren olgularin yeni tedavi semalar
diizenlendiginde  maksimum  risk  faktori
modifikasyonu ile birlikte 4 hastada farkli bir

olduguna  karar

Tablo Il: YOAK kullanan inme hastalarinin klinik 6zellikleri
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YOAK molekiiline gecilmis, geri kalan tim
hastalarda antikoagiilasyona varfarin ile devam
edilmis oldugu gozlendi. YOAK kullanirken inme
geciren hastalarin klinik 6zellikleri Tablo II' de
gosterilmistir.

No | Yas | Cins | Kullanian YOAK | HT | DM | HL | KAH | KKY |PAH | LAT | Enfarkt | NiHss | CRA2DS~
1 67 K Apiksaban + - + - - - + T 6 3
2 79 E Rivaroksaban - + + + - - B T 1 3
3 83 K Apiksaban + - + - - - - M 7 4
4 67 E Apiksaban + + + N T T 4 4
5 73 E Apiksaban + - - + - + - M 3 4
6 75 E Apiksaban + - - - + M 2 3
7 98 K Dabigatran + + + - - M 5 5
8 71 K Rivaroksaban + + + + - - M 4 5
9 68 E Edoksaban - - + - M 3 2

10 85 K Apiksaban + + + - - - M 3 5

11 71 E Edoksaban - + + - T 8 2

12 53 E Apiksaban + - + + + - - M 18 3

13 80 E Apiksaban + - M 6 3

YOAK: Yeni nesil oral antikoagiilan, HT:Hipertansiyon, DM:Diyabetes Mellitus, KAH:Koroner arter hastaligi, KKY: Konjestif kalp yetmezligi,

PAH: Periferik arter hastaligi, LAT: Sol atriyal trombliis, NIHSS: National Institues of Health Stroke Scale, CHA2DS2-VASc: Konjestif kalp
yetmezligi, Hipertansiyon, Yag =75 (2 puan), Diabetes Mellitus, /nme 8ykiisii (2 puan), Vaskiiler hastalik, Yas 6574, Cinsiyet (kadin), K:Kadin,

E: Erkek, T:Tek lezyon, M:Multipl lezyon

Hasta ve kontrol grubunun laboratuvar
parametreleri kiyaslandiginda hasta grubunda
trigliserit (TG) diizeylerinin yiiksek (p=0.045) ve
HDL diizeylerinin dusik (p=0.034) oldugu
bulundu ve bu fark kontrol grubu ile
karsilastirildiginda anlamh olarak farkl idi.
Monosit ve Platelet diizeyleri hasta grubunda
kontrol grubuna goére anlaml olarak disiikti
(p=0.006, p=0.011). Hasta grubunda nétrofil

lenfosit oran1 (NLO), (p=0.021), notrofil platelet
orani (NPO), (p=0.018) ve tiiretilmis NLO (dNLO),
(p=0.027) diizeyleri anlaml olarak yiiksek
bulundu. Kreatinin, e-GFR, LDL, TSH, vitamin B12,
CRP, hemoglobin, WBC, nétrofil, lenfosit, LMO ve
PLO gibi laboratuvar bulgular1 her iki grupta
benzerdi. Hasta ve kontrol grubunun laboratuvar
bulgular: Tablo III’ de 6zetlenmistir.

Tablo Ill: Hasta ve kontrol grubunun laboratuvar bulgulari

Hasta (n=13) Kontrol (n=22) p-degeri
Kreatinin (mg/dL) 0.93 (0.74-1.10) 0.88 (0.78-1.21) 0.674
e-GFR 74 (57-88) 77 (44-83) 0.511
HDL (mg/dL) 40 (31.3-49.4) 51.3 (40.9-61.3) 0.034*
LDL (mg/dL) 114.9 (87.4-140) 120.1 (87.9-136) 0.724
Trigliserit (mg/dL) 133 (103-187) 91 (74-131) 0.045*
TSH (mIU/L) 1.85 (1.49-2.95) 1.35 (1.15-3.39) 0.912
Vitamin B12 (pg/mL) 370 (261-604) 320 (286-396) 0.295
CRP (mg/L) 7.30 (2.30-11.20) 5.60 (1.56-12.75) 0.810
Hemoglobin (g/dL) 13.3 (12-14.4) 13.5 (13-14.8) 0.257
WBC (103/mm3) 8.11 (5.97-8.90) 7.88 (7.08-10.65) 0.533
Natrofil (10%L) 5.96 (4.17-6.50) 5.08 (4.20-6.98) 0.880
Lenfosit (10%/uL) 1.63 (1.08-1.70) 1.85 (1.50-2.85) 0.121
Monosit (10%/uL) 0.52 (0.38-0.67) 0.69 (0.59-0.78) 0.006*
Platelet (10%/uL) 188 (160-195) 254 (214-287) 0.011*
LMO 2.45 (1.80-2.80) 2.80 (2.40-3.60) 0.136
PLO 125 (95-174) 140 (100-184) 0.582
NLO 3.95 (2.45-4.90) 2.65 (2.30-3.20) 0.021*
NPO 0.032 (0.025-0.035) 0.022 (0.018-0.026) 0.018*
dNLO 2.40 (1.80-3.10) 1.90 (1.60-2.10) 0.027*
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e-GFR: Glomertiler Filtrasyon Hizi, TSH: Tiroid Uyarici Hormon, CRP: C-reaktif protein, WBC: Beyaz kan hicresi, LMO: Lenfosit/Monosit, PLO:
Platelet/Lenfosit, NLO: Nétrofil/Lenfosit, NPO: Nétrofil/Platelet, dNLO: Tliretilmis NLO (Nétrofil/WBC-N6trofil)

(*) Kontrol grubuyla istatistiksel fark p<0.05.
TARTISMA

YOAK kullaniminin giderek artmasi ile bu
tedaviler altinda iskemik inme gelisen hastalar
da daha fazla gorilmektedir. YOAK’larin
kullanimlarinin ~ kolay = olmasi  yaninda
kullanilacak dozun belirlenmesinde hastanin
yasl, kilosu, kanama riski ve ilag-ila¢ etkilesimi
onemlidir!l. NVAF'li hastalar antikoagiilan
tedavi alsalar dahi inme riski tasimaktadirl2,
YOAK tedavisi altinda olan hastalarda her yil
%1-2 akut  iskemik  inme gelistigi
bilinmektedirt. RE-LY c¢alismasinda yillik
iskemik inme veya sistemik emboli olusumu
varfarin grubunda %1,71, dabigatran 110 mg
giinde iki kez kullanan grupta %1,54 ve
dabigatran 150 mg giinde iki kez kullanan
grupta ise %1,11 bulunmustur?3. Diker ve ark.14
yaptigl c¢alismada rekiirren inme gegiren
hastalarin %40’n1 kronik AF’si olan hastalar
olusturuyordu ve bu hastalar antikoagiilan
tedavi kullanirken inme gegirmislerdi. Yapilan
calismalarda hangi hastalarin antikoagiilasyon
tedavisi sirasinda iskemik inme gecirme
riskinin en ylksek oldugu ise belirsizdir.
Varfarin tedavisi alan hastalarda
antikoagiilasyon tedavisinin yetersiz olmasi
inme gorilme oranim1 artirmaktadir; bu
nedenle antikoagiilasyon durumu protrombin
zamani Olciilerek izlenmelidir!2, Bunun tersine,
YOAK kullanan hastalarda inmeye neden olan
riskler heniiz belirlenememistirl. YOAK
kullaniminda giinlik doz alinsa da tedavi
etkinligi plazma konsantrasyonuna baghdir.
Tedavi basarisizligindaki en Onemli sebep
atlanan dozlar veya gerekenden diisiik doz
kullanilmasidir. Optimal tedavi icin YOAK
plazma konsantrasyonunun %70’den fazla
olmasi gereklidir>. Calismamizda tedavi alan
tiim hastalar NVAF tanili olup primer korunma
icin daha 6nce Kardiyoloji doktoru tarafindan
baslanan diizenli ve uygun dozda YOAK
kullaniyorlardi. Daha 6nce inme tanilar1 yoktu.

Diizensiz tedavi alan, doz atlayan ve endikasyon
dis1 diisiik doz tedavi alan hastalar calismaya
alinmadi. Plazma konsantrasyonu ol¢tilemedigi
icin hasta ve yakinlarindan alinan anamnez ile
diizenli kullanim olduguna karar verilmisti.
Vaskiiler risk faktorleri agisindan kontrol grubu
ile benzer ozellikler tasiyorken hemen hemen
her hastada en az bir vaskiiler risk faktorii eslik
ediyordu. 7 hastanin 6zgec¢misinde tromboza
yatkinliklarin1 gosteren PE, PVT ve ilagsiz
takipte olduklar1 stabil malignite tanilar1 vardi.
Aile oykiileri sorgulandiginda bir o6zellik
gozlenmemisti.

Uygun dozda ve diizenli YOAK kullanimina
ragmen literatiirde trombiis gelisiminin
olabilecegi  bildirilmistir. Bu hastalarda
intrakardiyak trombiis ve konjestif kalp
yetmezligi tedavi basarisizligi olarak
gosterilmistirl>16,  Cappellarini ve ark.l?
calismasinda YOAK tedavi basarisizliginda
nonkardiyoembolik etyolojilere dikkkat
cekmistir. Calismamizda diger eslik edebilecek
etyolojileri agiga  ¢ikarmak icin  YOAK
kullanirken inme geciren tiim hastalara TEE,
Beyin-Karotis BTA, gerekli hastalarda DSA
yapilmis kardiyak emboli dis1 nedenler ekarte
edilmisti. TEE yapilmis olan 13 hastanin 3’iinde
NVAF’ye eslik eden LA trombiis saptanmisti.
Calabro ve ark.!8, Italyan Kardiyoloji
Dernegi'nin Tromboz Calisma Grubu ve
Girisimsel Kardiyoloji Calisma Grubu adina, LA
trombozlu AF'de YOAK kullanimina iliskin bir
inceleme sunmaktadir. Yazarlar, atriyal/LA
appendiks trombozlu hastalarda YOAK i¢in
kanit diizeyinin, AF'de inme Onleme icin
YOAK'lar tzerine yapilan bir¢ok randomize
kontrollii ¢alismayla ve daha yakin zamanda

kardiyoversiyonda kullanimlariyla
karsilastirildig@inda hala nispeten  diisiik
oldugunu kabul etmektedir. Bizim

calismamizda da NVAF'ye eslik eden LA
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trombozlu hastalar YOAK etkisi diisiik kaldigi
icin inme gecirmis olabilirler.

Antikoagiilan ilaclarla AF tedavisi iskemik
emboli riskinin azaltilmasi icin gerekli olup AF
tedavisine iliskin kilavuzlar, AF ‘ye bagh inme
riskini gosteren CHA2DS2- VASc skorlama
sistemi kullanilarak gerekli hastalarda tedavi

baslanmasini onermektedir>.19. Yapilan
calismalarda gecirilmis inme veya ylksek
CHA2DS2- VASc skoru YOAK kullanimi

sirasinda inme gelisimi icin 6ngoricidiir0.
Kanai ve ark.2! inmeden sekonder korunma igin
YOAK kullanirken rekiirren inme geciren
hastalarda infarkt voliimiiniin azaldigini ve
prognozun iyi oldugunu gostermislerdir.
Calismamizda ise her iki grupta da rekirren
inme geciren hasta yoktu, hastalar primer
korunma icin YOAK kullaniyorlardi. Her iki grup
CHA2DS2- VASc skorlarn yiiksekti ancak
CHA2DS2- VASc skorlar1 arasinda anlamli bir
fark saptanmadi. YOAK kullanirken inme
geciren hastalarin gelis NIHSS skorlarinin
gorece yiiksek oldugu, bu hastalarda infarkt
vollimiiniin diisiik oldugu ve multipl infarklarin
fazla oldugu gozlendi. NIHSS yiliksek olmasini ilk
defa inme geciren hastalarda etyolojideki
farkliliklar ve risk faktorleri nedeni ile YOAK
tedavisinin yetersiz kalmasina baglayabiliriz.
Infarkt voliimiiniin diisiik olmasi ise literatiirii
destekler sekilde diizenli YOAK kullanimi ile
iliskilidir.

YOAK iligkili 71.683 hastanin alindig1 dort klinik
calismanin meta-analizinde, YOAK'larin
varfarine  Kkiyasla  iskemik  inme ve
tromboemboliyi 6nlemede daha etkili oldugu,
ayrica hemorajik inmede ve total mortalitede
azalma yaparak Kklinik fayda sagladigi
gorilmistiir?2. Randomize klinik ¢alismalarin
sonuglarina gore YOAK'larin en az varfarin
kadar etkili oldugu hatta dabigatranin 2x150
mg dozda ve apiksabanin varfarine istiin
oldugunu goérmekteyiz. YOAK'larin varfarine
kiyasla etkilerinin hizli baslamasi ve bitmesi,
tedaviye baslangi¢ sirasinda veya tedaviye ara

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 357-367

verilmesi gereken durumlarda kopriilemeye
ihtiyac  duyulmamasi, ilag veya gida
etkilesiminin ¢ok az olmasi, klinik kullanimda
tercih edilmesini saglamistir. Polifarmasinin
gerekli oldugu durumlarda (6zellikle yaslilarda)
ilag etkilesimin az olmasi 6nemli bir avantaj
saglamaktadir. YOAK etkisi yas, cinsiyet,
etnisite, viicut kitle indeksinden fazla
etkilenmedigi icin fiks dozlarda laboratuvar
kontrolii gerektirmeden tahmin edilebilir bir
antikoagulan etki saglanabilmektedir. Tiim bu
nedenlerden dolay;, son yillarda yayinlanan
kilavuzlarda eger kontrendike bir durum yoksa
oral antikoagiilan ajan olarak ilk tercih olarak
YOAK’lara da baslanabilecegi
vurgulanmaktadir. Eger wuygun hastalarda
varfarinle hedef INR degerleri tutturuluyorsa,
varfarinin YOAK’larla degistirilmesine gerek
olmadig1 unutulmamalidir. Ayrica ilag uyumu
diisiik olan hastalarda etkisinin kisa olmasi
nedeniyle YOAK'lar tercih edilmemelidir23.24,

YOAK'lar1 dogrudan kiyaslayan c¢alismalarin
olmadigin1  vurgulamak gerekiyor. Diger
YOAK’larla kiyaslandiginda atilim yolunun daha
¢ok Kkaracigerden olmasi, bobrek atihminin
daha az olmas1 ve doz azaltilmasina gerek
olmamasi1  nedeniyle bobrek fonksiyon
bozuklugu olan hastalarda apiksaban tercih
edilmektedir. Ciddi karaciger yetersizligi olan
hastalarda, tiim YOAK'lar kontraendikedir23.
Bu ¢alismada YOAK kullanan hastalarda bobrek
ve karaciger yetmezligi yoktu. inme gegiren
NVAF’1i YOAK kullanan 13 hastanin 8’i (%61,5)
apiksaban, 2’si (%15,4) rivaroksaban, 1’i
(%7,7) dabigatran ve 2’side (%15,4) edoksaban
tedavisi aliyordu. Dabigatran 110 mgr 2*1
kullanan hasta HAS-BLED skoru= 3 olup, 98
yasinda ve gecirilmis retinal kanama oOykiisi
nedeni ile; Apiksaban 2.5 mgr 2*1 kullanan
hasta ise 83 yasinda, 54 kg ve GIS kanamasi
oykiisii nedeni ile diisiik doz tedavi kullandigi
gorildi. YOAK altinda inme geciren 3 hastada
NVAF’ye eslik eden LA trombiis, 7 hastanin
o0zgecmislerinde PE, PVT ve malignite oykiisi
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olmasi;, 2 hastada KKY olmas: literatiiri
destekler  sekilde tedavi basarisizhigini
aciklayabilir. Hasta sayisinin az olmasi nedeni
ile YOAK kullanan hastalar arasinda ilac¢ etkisi
acisindan bir karsilastirma yapilamad.

Diger taraftan yapilan ¢alismalarda yiliksek kan
lipitleri yuksek pihtilasma faktorleri
seviyeleriyle iliskilendirilmistir?s. Yiiksek TG
diizeyleri ve YOAK arasinda etkilesim dogrudan
arastirlmamis olmakla birlikte dolayli bazi

etkiler  olabilir.  Yiksek TG  diizeyleri
hepatosteatoz ve CYP450 gibi baz1 karaciger
enzimlerini  etkiler. Bu durum YOAK
biyoyararlanimini, plazma diizeylerini ve

etkinligini degistirebilir2é. Ayrica TG yliksekligi,
TNF alfa ve IL-6 gibi inflamatuar sitokinlerin
salinimi ile sistemik inflamasyonu artirir bu
durum da pihtilasma faktorlerini ve fibrinolitik
sistemi etkiler?’. Pek ¢ok ¢alisma akut iskemik
inmede noroinflamasyonun roliini
gostermistir. Boz ve ark.28 calismalarinda akut
iskemik inmede ilk basvuruda yiiksek 6l¢iilen
NLO ve NPO diizeylerinin olumsuz fonksiyonel
sonu¢ ve mortalite ile iliskisini gosterdi. Bizim
calismamizda bu durumu destekler sekilde
NLO, NPO ve dNLO oraninin artmasi
inflamasyonun arttigin1 géstermektedir. Hasta
grubundaki artmis NLO, NPO ve yiiksek TG
diizeylerinin inflamasyona katkida bulunarak,
fibrinolitik  sistemi  etkileyip olumsuz
fonksiyonel sonuglara yol actig1 diistintilebilir.

TG etkisi ile PAI-1 diizeyi artar PAI-1 fibrinolitik
sistemi baskilar bu da pihtinin ¢6ziilmesini
engeller??.  Simpson ve ark30 yaptig
calismasinda ise siddetli hipertrigliseridemisi
olan 18 hastada (ortalama achk plazma
trigliseridi 5,7 mmol/L) plazma fibrinojen ve
pthtilasma faktérii Xc konsantrasyonlar:
normolipidemik karsilastirma grubuna gore
anlamli derecede daha yiiksekti. Fibrinolitik
aktivite hiperlipidemik hastalarda anlamh
derecede diistikti. Alti1 aylik tedavi (diyet veya
diyet ve klofibrat) hastalarin ortalama plazma
trigliseridini 3,1 mmol/L'ye dusirdi ve

pithtilasma faktorleri Vilc ve Xc'de diisiise ve
fibrinolitik aktivitede anlaml bir artisa neden
oldu. Bu degiskenlerin hicbiri karsilastirma
grubunda degismedi. Yiikselmis fibrinojen ve
faktor VIIc konsantrasyonlar1 kardiyovaskiiler
mortalite icin risk faktorleridir ve ylikselmis
faktor Xc ve diismiis fibrinolitik aktivite her ikisi
de iskemik kalp hastaligi riski yliksek gruplarda
bulunmustur.  Popiilasyon  ¢alismalarinda
trigliseridlerin iskemik kalp hastaligi i¢in
bagimsiz bir risk faktérii olarak siirekli
gorinmemesine ragmen, bu veriler TG'de
belirgin bir artisin hiperkoagiilabilite ile iliskili
olabilecegi icin antihiperlipidemik tedavi
gerektirdigini diisindiirmektedir.

Kim ve ark.25 kan lipitlerinin protrombin
zamani (PT), aktive parsiyel tromboplastin
zamani (aPTT) ve trombin liretim testi (TGA)
dahil olmak iizere genel pihtilasma testlerinin
sonuglarini etkileyip etkilemedigini arastirdigi
calismasinda prokoagiilan faktorler II, VII, IX, X
ve XI ile antikoagiilan faktorler protein C ve
protein S, TG ile 6nemli korelasyonlar gosterdi
ve prokoagiilan faktorler II, V, VII, IX, X, XI ve XII
ile antikoagiilan faktorler antitrombin ve
protein C, toplam kolesterol ile korelasyon
gosterdi. Kan lipid diizeyleri ile PIVKA-II
diizeyleri arasinda korelasyon yoktu. Yiksek
trigliserit diizeylerine (2200 mg/dL) sahip
denekler, diisiik TG diizeylerine sahip olanlara
gore daha kisa PT degerleri gosterdi. Ancak,
aPTT degeri kan lipid diizeyleri acisindan
degismedi. Yiikksek TG veya yliksek kolesterol
gruplarindaki (2240 mg/dL) denekler yiiksek
gecikme siiresi, zirveye ulasma siiresi ve
endojen trombin potansiyeli diizeylerine
sahipti. Toplam kolesterol, PT ve TGA
degerlerinin 6nemli bir belirleyicisiydi. Yiiksek
kan lipitleri normal popillasyonda artmis
pihtilasma aktivitesiyle iliskili bulundu. Yiiksek
TG diizeylerinin endotel fonksiyon bozuklugu
yaparak YOAK'larin pihtilasma engelleyici
sureclerini zorlastirmasi diger bir etken olabilir.
Bizim c¢alismamizda tedavi alan hastalarda

364



anlamli olarak yiiksek TG, NLO ve NPO
diizeylerinin LA trombiis ve KKY disinda YOAK
etkisini azaltan faktorler olmasi dikkat ¢ekicidir
ve daha oOnce bildirilmemis olmasi degerlidir.
Sonuc olarak, yiiksek TG diizeylerinin metabolik
bozukluklar, karaciger fonksiyon bozuklugu,
endotel fonksiyon bozuklugu ve inflamasyon
gibi dolayli yollarla tedavi etkinligini
etkileyebilecegini diisiinliyoruz. Bu nedenle,
yiuksek TG seviyeleri olan bireylerin YOAK
tedavisi altinda dikkatlice izlenmesi, potansiyel
etkilesimlerin  ve  risklerin  yoOnetilmesi
onemlidir. Yiksek TG dizeylerinin YOAK
tedavisinin etkisini azaltabilecegi g6z oniinde
bulundurulmali ve tedavi edilmelidir.

Calismamizin baz1 kisithhiklar1 vardir. Bu
calisma az sayida hastay1 arastirdi ve dogasi
geregi retrospektifti. Hasta grubunda TEE
yapildig1 halde kontrol grubundaki 1 hasta
disindaki diger hastalara endikasyon olmadigi
icin TEE yapilamamas1 her iki grupta
karsilastirma agisindan yetersizlik yaratmistir.
Bu nedenle, mevcut bulgular1 dogrulamak igin
daha fazla sayida hasta ile prospektif calismalar
gerekmektedir. Diizenli YOAK kullanan
hastalarda ila¢ plazma diizeyinin 6l¢iilememesi
de ilacin etkisini degerlendirmeyi
engellemektedir.

SONUC

NVAF nedeniyle YOAK tedavisini diizenli
kullanan hastalarin uygun dozda ila¢ almiyor

olmasi inme yoniinden yiiksek riskli bu
popiilasyonda optimal tedavinin Onemini
gostermektedir. Tedavi etkinligini

degerlendiren bir laboratuvar parametresinin
olmamasi nedeniyle doz atlanmamasi, optimal
dozda ve diizenli kullanilmasi yeterli kan
plazma konsantrasyonunun saglanmasi
acisindan onemlidir. Eger varfarin kullanan
hastalarda hedef INR degerleri tutturuluyorsa,
varfarinin YOAK’larla degistirilmesine gerek
yoktur. Ayrica, ila¢ uyumu diisiik olan
hastalarda YOAK’larin etkisinin kisa olmasi
nedeniyle varfarin tercih edilmesi daha uygun
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olacaktir. YOAK tedavisi kullanirken inme
gelisen hastalarda optimal doz, diizenli
kullanim sorgulanmasi yaninda mutlaka olasi
diger etyolojiye katkida bulunan faktdrlerin
arastirllmasi ve tedavinin bu faktorler goz
ontinde bulundurularak diizenlenmesi
rekiirren inme gelisimini engelleyecektir.
Tedavi basarisizligina sebep olabilecek LA
trombiis ve KKY disinda bu calismada tespit
edilen yiiksek TG, NLO ve NPO diizeyleri goz
oniinde  bulundurularak riskli  hastalar
belirlenmelidir.
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0z
Amag: Preseptal ve orbital seliilit, pediatrik hastalarda periorbital enfeksiyonlara ve cesitli nedenlere bagh gelisebilen énemli bir
morbidite nedenidir. Ozellikle orbital seliilit, ciddi komplikasyonlara yol acabildigi icin erken tani ve uygun tedavi kritik énem

tasimaktadir. Bu calismada, preseptal ve orbital seliilit tanisi alan ¢ocuk hastalarin klinik, laboratuvar, radyolojik ve tedavi siire¢lerinin
degerlendirilmesi amaglanmistir.

Yéntemler: 2016-2022 yillari arasinda Dicle Universitesi Tip Fakiiltesi'ne basvuran, preseptal veya orbital seliilit tanis1 almig 0-18
yas arasindaki 92 pediatrik hasta retrospektif olarak incelendi. Demografik ozellikler, basvuru sikayetleri, etyolojik faktorler,
laboratuvar parametreleri, radyolojik bulgular, asilama durumu ve tedavi siire¢leri analiz edildi.

Bulgular: Olgularin %70,7’si preseptal, %29,3’li orbital seliilit tanis1 ald1. Yas ortalamasi 6.51+4.76 yil olup, %53,3’li erkekti. Yas
gruplarina gore dagiimda %27,2’si 0-2 yas, %47,8’i 2-10 yas ve %25’i 10-18 yas grubundaydi. Etyolojik faktorler arasinda en sik iist
solunum yolu enfeksiyonu (%33,7) ve sintizit (%18,5) saptandi. Dis apsesi 10-18 yas grubunda (%26,1), konjonktivit ise 0-2 yas
grubunda (%28) daha sik gézlendi (p<0,05). Mevsimsel dagilimda en fazla vaka kis aylarinda saptandi. Olgularin %66,3’ii tam asiliydi
ve asilanma ile hastalik siddeti arasinda anlaml iligki saptanmadi (p>0,05).

Basvuru sikayetleri arasinda 6dem (%87) ve hiperemi (%78,3) en sik goriilen semptomlardi. Orbital seliilitli hastalarda hareket
kisithihigl (%44,4), proptozis (%40,7) ve agr1 (%51,9) daha yaygindi (p<0,05). Siniis tutulumu agisindan orbital seliilit grubunda etmoid
(%74,1) ve frontal sintis (%22,2) tutulumunun preseptal seliilit grubuna gére daha yiiksek oldugu gértildii (p<0,05).

Laboratuvar incelemelerinde, orbital seliilitli hastalarda noétrofil/lenfosit orani (NLO) ve CRP degerleri daha ytiksek bulundu. Tedavi
sonrasl her iki grupta da CRP, WBC ve nétrofil degerlerinde anlamli diisiisler saptandi (p<0,05).

Radyolojik degerlendirmede, orbital seliilitli hastalarda abse olusumu (%51,9) belirgin olarak daha yiiksek saptandi (p<0,001). Ayrica,
orbital seliilitli hastalarda menenjit komplikasyonu %?7,4 oraninda goriildii. Hastalarin %82,6’s1 yatarak tedavi edilirken, %17,4’i
ayaktan takip edildi.

Sonug: Orbital seliilit, preseptal seliilite kiyasla daha ciddi klinik seyir géstermekte ve yiiksek komplikasyon riski tasimaktadir. Yas
gruplarina gore farkl etyolojik faktorlerin 6n planda olmasi, tani ve yonetimde yasa 6zel yaklasimlarin énemini vurgulamaktadir.
Erken tani, uygun antibiyotik tedavisi ve gerektiginde cerrahi miidahale, hastalarin prognozunu belirleyen temel unsurlardir.

Anahtar kelimeler: Apse, notrofil lenfosit orani, preseptal seliilit, orbital seliilit
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Preseptal and Orbital Cellulite in Children: Single Center 6-Year Experience
Abstract

Aim: Preseptal and orbital cellulitis is a significant cause of morbidity in paediatric patients due to periorbital infections and various
etiologies. Orbital cellulitis can lead to serious complications, so early diagnosis and appropriate treatment are crucial. This study
aimed to evaluate the clinical, laboratory, radiological and therapy course of paediatric patients diagnosed with preseptal and orbital
cellulitis.

Methods: 92 paediatric patients aged 0-18 years with preseptal or orbital cellulitis admitted to Dicle University Faculty of Medicine
between 2016 and 2022 were retrospectively reviewed. Demographic characteristics, complaints at presentation, aetiological factors,
laboratory parameters, radiological findings, vaccination status and treatment procedures were analysed.

Results: Preseptal and orbital cellulitis were diagnosed in 70.7% and 29.3% of cases, respectively. The mean age was 6.51+4.76 years
and 53.3% were male. According to age groups, 27.2% were in the 0-2 age group, 47.8% in the 2-10 age group and 25% in the 10-18
age group. The upper respiratory tract infection (33.7%) and sinusitis (18.5%) were the most common aetiological factors. Dental
abscess was more common in the 10-18 age group (26.1%) and conjunctivitis was more common in the 0-2 age group (28%) (p<0.05).
The seasonal distribution showed the highest number of cases in the winter months. 66.3% of cases were fully vaccinated and no
significant association was found between vaccination and disease severity (p>0.05).

Oedema (87%) and hyperemia (78.3%) were the most common presenting symptoms. Limitation of movement (44.4%), pyroptosis
(40.7%) and pain (51.9%) were more frequent in patients with orbital cellulitis (p<0.05). Regarding sinus involvement, ethmoid
(74.1%) and frontal sinus (22.2%) involvement was higher in the orbital cellulitis group compared to the preseptal cellulitis group
(p<0.05).

In laboratory analyses, neutrophil/lymphocyte ratio (NLR) and CRP levels were higher in patients with orbital cellulitis. Significant
decreases in CRP, WBC and neutrophil levels were observed in both groups after treatment (p<0.05).

Radiologically, abscess formation (51.9%) was significantly higher in patients with orbital cellulitis (p<0.001). In addition, meningitis
complications were seen in 7.4% of patients with orbital cellulitis. While 82.6% of patients were treated as inpatients, 17.4% were
followed up as outpatients.

Conclusion: Orbital cellulitis has a more severe clinical course and a higher risk of complications than preseptal cellulitis. The
prominence of different aetiological factors according to age groups emphasises the importance of age-specific approaches in diagnosis
and management. Early diagnosis, appropriate antibiotic treatment and surgical intervention if necessary are the main factors
determining the prognosis of patients.

Keywords: Abscess, Neutrophil lymphocyte ratio, preseptal cellulitis, orbital cellulitis.

GIRIS
Preseptal seliilit (PS) ve orbital seliilit (0S),

gosterebilir. Bunlar gibi nadir fakat ciddi
komplikasyonlar genellikle tiim periorbital
enfeksiyonlarin etkin ve hizli tedavisinin sebebi

pediatrik vakalarda farkli anatomik bélgelerde
enflamatuar  reaksiyon  olusturup  ciddi
komplikasyonlara  neden  olabilmektedir.
Preseptal seliilit, orbital septumun o6nilinde
bulunan yumusak dokularin enfeksiyonuna
denir. Orbital seliilit ise septumun arka
kisminda kalan yapilarin enfeksiyonu olarak
ifade edilir. Bu iki durumda pediatrik vakalarda
eriskin vakalara kiyasla daha siktir ve preseptal
seliilit, orbital seliilitten yaklasik ti¢ kat daha
fazla gorilirl. Periorbital seliilit eger etkin bir
sekilde tedavi edilmezse orbital abse, menenjit,
subperiosteal abse, serebral abse ve kavernoz
sinlis trombozu ile kafa igine yayihim

olarak belirtilir2.

Siniizit ve Ust solunum yolu enfeksiyonlar
(USYE), orbital selillit icin en yaygin
predispozan faktér olup ayni zamanda
preseptal seliilitin de 6nemli bir nedenidirl.
Bunun yaninda, bazi enfeksiyonlarin komsuluk
yoluyla yayilmast (list solunum yolu
enfeksiyonu, konjonktivit, dakriyosistit, dis
enfeksiyonlar1) cilt veya orbital travma ile
anatomik biitiinligiin bozulmasi, oftalmolojik
cerrahi, bocek 1siriklar1 veya cilt enfeksiyonu
gibi baska etyolojiler de goriilmektedir3.
Preseptal seliilit ve orbital seliilit goz cevresinde
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odem ve hiperemiye neden olur. G0z
hareketleriyle agri, Oftalmopleji, kemozis
varlig1 orbital seliilitte ortaya ¢ikar ve preseptal
seliilitte pek gortilmez*.

Siddetli preseptal seliilit semptomlar: olmayan
ve bir yasindan daha biiyiik vakalar, vital bulgu
bozuklugu olmamasi ve yakin takibin
saglanmasi kosuluyla ayaktan tedavi edilebilir.
Ancak orbital selulit veya diger
komplikasyonlardan herhangi biri oldugu
diistiniildiigiinde veya kanitlandiginda vakalar
yatirilarak tedavi edilmelidir2.

Bu calismada, preseptal/orbital seliilit tanisi
almis olan olgularin demografik verileri,
etyolojik nedenleri, klinik bulgulari, tedavi

yontemleri ve slresi, yatis durumlari,

komplikasyon gelisimi acisindan

degerlendirilmesi amac¢lanmistir.
YONTEMLER

Bu calismaya 01.01.2016-01.01.2022 tarihleri
arasinda Dicle Universitesi Tip Fakiiltesi
hastanelerine basvuran, 1lay-18 yas arasi,
preseptal seliilit ve orbital selilit tanis1 alip
ayaktan veya yatarak tedavi edilen 92 olgu dahil
edildi. Olgulara ait veriler yazili1 dosya ve dijital
kayitlar incelenerek retrospektif olarak elde
edildi. Hastalarin demografik 6zellikleri, klinik,
laboratuvar ve  goruntileme  bulgular,
uygulanan tedavi yontemleri ve yatis siireleri
degerlendirildi. Calismamizda  hastalarin
basvuru esnasindaki; Basvuru tarihi, yasi,
dogum tarihi, cinsiyet, bagvuru zamani, bagvuru
esnasindaki sikayeti, etyolojik faktorler, eger
siniis tutulumu var ise tutulan sints bilgisi,
laboratuvar tetkik sonuclari, yapilmis ise
radyolojik goriintiileme oOzellikleri, tedavide
kullanilan ilaglar, yatis siiresi, tedavi stresi,
eger gelismis ise komplikasyon tiirii, hastalara
cerrahi girisim yapilip yapilmadigi analiz
verileri kayit altina alindu.

1 aydan kiiciik ve 18 yasindan biiytik olgular ve

dosya kayitlarinda eksik veri bulunan olgular
calisma disinda birakilmistir.
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Vaka gruplar siit cocuklugu (0-2 yas), cocukluk
(2-10 yas) ve adeldsan (10-18) yas grubu olmak
tuzere 3 gruba ayrildi. Asilanma durumlari
ulusal as1 veri takip sisteminden elde edildi.

Elde edilen bu verilerin analizi ile periorbital
seliilit ve orbital seliilit tanis1 almis, ayaktan
ve/veya yatarak tedavi goren hastalarin
laboratuvar, radyolojik ve klinik o6zellikleri,
etyolojik nedenleri, tedavi yaklasimlari, yatis
sureleri ve komplikasyonlar1 ortaya ¢ikarilarak
saghk yoOnetim sistemine katki sunulmasi
amaclandi.

Bu calisma Dicle Universitesi Tip Faktiiltesi
Egitim ve Arastirma Hastanesi Etik Kurulu’'nun
17.05.2023 tarihli, 180 no’lu kararinda verilen
izinle yurutilmiustir.

Istatistiksel analiz

Bu calismada SPSS 22.0 versiyonu kullanildi.
Kategorize edilmis verilerin analizinde Pearson
ki-kare testi kullanildi. Istatistiksel olarak
anlamli kabul seviyesi p<0.05 ti. Verilerin
belirlenen normal dagilima uygunlugunu
Shapiro-Wilk testi ile degerlendirilmis olup,
testlerde normal dagilim goéstermeyen siirekli
verilerin 3 ve daha fazla  grubun
kiyaslanmasinda Kruskal Wallis testi kullanildi.
Bu testin sonucunda p<0.05 c¢ikmasi halinde
farklarin hangi gruplar arasinda ¢iktigini
belirlemek i¢in alt gruplarin her bir ikili
kombinasyonlar1 arasinda Mann Whitney U
testi uygulandi. Bunun yaninda normal dagihm
gostermeyen surekli verilerin 2 grubunun
karsilastirilmasinda da Mann Whitney U testi
kullanilds. Iki siirekli veri arasindaki iliskiyi test
etmek icin verilerin normal olarak dagilmadigi
durumlarda ise Spearman Korelasyon analizi
kullanilip bu iliski rho kat sayisiyla ifade edildi.

BULGULAR

Calismaya toplam 92 hasta dahil edilmis olup,
bunlarin 65'i (%70,7) preseptal seliilit ve 27'si
(%29,3) orbital seliilit tanis1 almistir. Olgularin
49'u (%53,3) erkek ve 43" (%46,7) kiz idi.
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Olgularin yas ortalamasi 6,51%4,76 yil (min: 9
ay, maks: 17 yil) olarak belirlenmistir.
Hastalarin yas gruplarina gore dagilimlari
incelendiginde, 25 hastanin (%27,2) 0-2 yas, 44
hastanin (%47,8) 2-10 yas, 23 hastanin (%25)
10-18 yas grubunda oldugu gorildi (Tablo I).
Vakalarin %82,6's1 (n=76) yatirilarak tedavi
edilirken, %17,4'i (n=16) ayaktan tedavi
edilmistir.

Tablo I: Demografik Ozellikler

Mevsimsel dagilimda ise, her iki grupta da en
yliksek oranin kis mevsiminde (%49,2
preseptal, %40,7 orbital) oldugu goriilmektedir.
Toplam grubun %66,3'li tam asili olarak tespit
edildi. Preseptal seliilit ve orbital seliilit
hastalar1 asilanma, mevsim, yas ve cinsiyet
acisindan kiyaslandiginda istatistiksel olarak
anlaml bir farklilik olmadig goérildi (p>0,05)
(Tablo I).

Degiskenler :]'c:)glzam Grup EizsseptaISelullt Sig;taISelullt P degeri

Yas, yil, orttss 6,51+4,76 6,31+4,86 6,99+4,57 0,539
Cinsiyet, n (%)

Kiz 43 (%46,7) 27 (%41,5) 16 (%59,3) 0,121
Erkek 49 (%53,3) 38 (%58,5) 11 (%40,7)

Mevsim

iikbahar 27 (%29,3) 16 (%24,6) 11 (%40,7) 0,099
Yaz 14 (%15,3) 11 (%16,9) 3(%11,1) 0,360
Sonbahar 8 (%8,7) 6 (%09,2) 2 (%7,4) 0,568

Kis 43 (%46,7) 32 (%49,2) 11 (%40,7) 0,305

Bagisiklanma

Tam asili 61 (%66,3) 45 (%69,2) 16 (%59,3) 0,247
Asisiz, Eksik Asili Sayi 31 (%33,7) 20 (%30,8) 11 (%40,7) 0,357
Yas

0-2 25 (%27,2) 18 (%27,7) 7 (%25,9) 0,862
2-10 44 (%47,8) 32 (%49,2) 12 (%44,4) 0,676
10-18 23 (%25) 15 (%23,1) 8 (%29,6) 0,509

Olgularin en sik basvuru sikayetleri 6dem
(%87) ve hiperemi (%78,3) idi. Etyolojik
nedenler incelendiginde en sik USYE (%33,7) ve
sintizit (%18,5) saptanmistir. Olgularin basvuru
sikayetleri kiyaslandiginda hareket kisithligi,
proptozis ve 6demin orbital seliilitli vakalarda
anlamh oranda ytlksek oldugu tespit edildi
(p<0,05). Preseptal ve orbital seliilite neden
olan etyolojiler arasinda istatiksel olarak
anlamli bir fark tespit edilmemistir (p>0,05,
Tablo II).

Sintis tutulumlar degerlendirildiginde, toplam
grupta olgularin %>55,4'linde maksiller ve
%51,1'inde etmoid siniis tutulumu oldugu
gorilmiustiir. Orbital selilit tanili vakalarda
etmoid ve frontal siniis tutulumu, preseptal
seliilit tanili vakalara gore istatistiksel olarak
anlaml diizeyde yiiksek bulunmustur (p<0,05)
(Tablo II).
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Degiskenler Toplam Grup n=92 Preseptal Selilit n=65 Orbital Selulit n=27 P degeri
Etyoloji
Usye, Sayi (%) 31 (%33,7) 18 (%27,7) 13 (%48,1) 0,051
Siniizit, Say1 (%) 17 (%18,5) 11 (%16,9) 6 (%22,2) 0,373
Tanimlanmamis, Sayi (%) 13 (%14,1) 12 (%18,5) 1 (%3,7) 0,056
Dis absesi, Sayi (%) 10  (%10,9 7 (%10,8) 3 (%11,1) 0,962
Konjonktivit, Say1 (%) 10  (%10,9) 9 (%13,8) 1 (%3,7) 0,145
Travma, Say!i (%) 6 (%6,5) 4 (%6,2) 2 (%7,4) 0,571
Bocek sokmasi, Sayi (%) 5 (%5,4) 4 (%6,2) 1 (%3,7) 0,637
Basvuru Bulgulan
Odem, Sayi (%) 80  (%87) 53  (%81,5) 27  (%100) 0,011
Hiperemi, Sayi (%) 72 (%78,3 51 (%78,5) 21 (%77,8) 0,942
Kemozis, Say1 (%) 25 (%27,2) 15 (%23,1) 10 (%37) 0,133
Hareket kisithhgi, Sayi (%) 13 (%14,1) 1 (%1,5) 12 (44,4 <0,001
Proptozis, Sayi (%) 10  (%10,9) 1 (%1,5) 9 (%33,3) <0,001
Sinlds Tutulumu
Maksillar, Say1 (%) 51  (%55,4) 34 (%52,3) 17 (%63) 0,241
Ethmoid, Sayi (%) 47 (%51,1) 27 (%41,5) 20 (%74,1) 0,004
Sfenoid, Sayi (%) 14  (%15,2) 8 (%12,3) 6 (%22,2) 0,186
Frontal, Sayi (%) 10 (%10,9) 4 (%6,2) 6 (%22,2) 0,034
Kan Parametreleri
WBC, orttss 14,72+7,01 14,67+7,30 14,85+6,39 0,911
Hb, orttss 12,17+1,76 12,23+1,89 12,02+1,44 0,605
Htc, orttss 37,55+5,79 37,13+3,75 38,55+9,01 0,284
trombosit, orttss 325,34+117,75 318,98+107,62 340,63+140,26 0,425
Notrofil, orttss 9,77+6,20 9,52+6,03 10,36+6,68 0,561
Lenfosit, ort+ss 3,57+2,38 3,76%2,63 3,12+1,58 0,248
Notrofil/Lenfosit, ort+ss 3,929+3,385 3,657+3,176 4,584+3,826 0,233
Mpv, orttss 8,31+1,56 8,32+1,54 8,28+1,65 0,926
Crp, orttss 45,02+58,20 42,53+56,41 51,024+63,01 0,527
ESR, orttss 35,05+22,16 35,96+21,18 33,95+23,78 0,769
Radyolojik Bulgu
Dansite artisi, n (%) 29  (%31,5) 22 (%33,8) 7 (%25,9) 0,313
Mukozal kalinlagsma, n (%) 20 (%21,7) 16 (%24,6) 4 (%14,8) 0,227
Odem,n (%) 16 (%17,4) 11 (%16,9) 5  (%18,5) 0,854
Abse, n (%) 16  (%17,4) 0 (%0) 16 (%59,3) <0,001
Komplikasyon
Abse 14  (%15,2) 0 (%0) 14 (%51,9) <0,001
Abse ve menenjit 2 (%2,2) 0 (%0) 2 (%7,4) 0,027
Menenjit 1 (%1,1) 1 (%1,5) 0 (%0) 0,707
Sinlis trombozu 1 (%1,1) 1 (%1,5) 0 (%0) 0,707
Yok 74 (%80,4) 63  (%96,9) 11 (%40,7) <0,001

WBC: beyaz kiire sayisi, Hb: Hemoglobin, htc: hematokrit, Mpv: ortalama trombosit hacmi, Crp: c reaktif protein, ESR: Eritrosit sedimantason

hizi

Kan parametreleri karsilastirildiginda, beyaz kiire
(WBC), hemoglobin (Hb), hematokrit (Htc),
trombosit, notrofil, lenfosit, notrofil /lenfosit orani
(NLO), ortalama trombosit hacmi (Mpv), C-reaktif
protein (CRP) ve eritrosit sedimantasyon hizi
(ESR) degerleri agisindan gruplar arasinda
istatistiksel olarak anlamh bir fark
bulunmamaktadir (p>0,05, Tablo II).

Radyolojik olarak incelendiginde; dansite artisi
(%31,5) ve mukozal kalinlasma (%21,7) her iki
grupta da en sik gortilen bulgulardir. Ancak, abse
varhig1 orbital seliilit grubunda, preseptal seliilit
grubuna gore anlaml derecede daha ytliksektir
(p<0,001). Benzer sekilde, abse (%51,9) ve abse
ile birlikte menenjit (%7,4) komplikasyonlar da
orbital seliilit grubunda preseptal seliilit grubuna
gore anlamli derecede daha sik goriilmektedir
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(p<0,001, p=0,027). Komplikasyon goriilmeyen
hasta orani preseptal seliilit grubunda (%96,9)
orbital seliilit grubuna gore (%40,7) anlamh
derecede daha ytiksektir (p<0,001, Tablo II).

Etyolojik nedenler yas gruplarina gore
incelendiginde, ozellikle dis absesi 10-18 yas

Htc degerlerinde tedavi sonrasi anlamh
diistsler (p<0,05), WBC ve nétrofil degerlerinde
ise anlamliliga yakin diisiisler (p<0,06) tespit
edilmistir ( Tablo IV).

Tablo Ill: Etyolojik Nedene Gore Yas Gruplarinin
Karsilastiriimasi

grubunda (%26,1) diger yas gruplarina gore daha Yas Gruplan
sik gorilirken, konjonktivit 0-2 yas grubunda (i)
. o 0-2 2-10 10-18
(%28) daha sik tespit edilmistir (p=0,024, 0
p=0,006, Tablo III). Etyoloji n (%) n (%) N gegeri
. . . . Bdcek sokmasi 2 (%8) 2 (%4,5) 1 (%4,3) 0,802
Tanilarina gore tedavi sonrasi ve oncesi kan |pjs apsesi 1(%4)  3(%68)  6(%261) 0024
parametreleri karsilastirildiginda; hem  |Konjoktivit 7(%28) 2 (%45) 1(%4,3) 0,006
preseptal hem de orbital seliilit gruplarinda [Snuzit 2(%8)  12(%27.3)  3(%13) 0,104
NLO ve CRP diizevlerinde tedavi & . . Travma 2(%8) 3 (%6,8) 1(%43) 0,872
Ve duzeylerinde tedavl Oncesine gore g, 6(%24) 16 (%364) 9 (%391) 0473
anlamh  dugtgsler gozlenmistir  (p<0,05). |tanmianmamis  5(%20) 6(%136) 2 (%87) 0528
Preseptal seliilit gFUbunda WBC ve notrofil Yatis siiresi, 7,00+6,35 8,08+4,68 10,63+4,83 0,383
9 . v orttss
degerlerinde de anlamh diisiisler (p<0,001) |reqavi
_ ! st orte 12,92+452  12,3743,73 12,48+4,76 0,872
saptanmistir. Orbital seliilit grubunda ise Hb ve [sUresiorttss
Tablo IV: Tanilarina GéreTedavi Oncesi ve Tedavi Sonrasi Kan Parametrelerinin Karsilastiriimasi
Preseptal Selllit Orbital Selulit
Tedavi dncesi Tedavi sonrasi degeri Tedavi dncesi Tedavi sonrasi dederi
(orttss) (orttss) p deg (orttss) (orttss) pdeg
NLO 3,67+2,57 1,28+1,09 0,001 4,98+3,98 1,72+1,94 0,019
MPV 7,61%1,50 7,54+1,81 0,864 8,43+1,85 8,14+1,42 0,641
CRP 67,48+55,55 5,46+5.,67 <0,001 77,97+83,73 9,89+15,66 0,018
ESR 25,50+30,40 19,50+19,09 0,590 41,14+26,92 39,57+18,74 0,898
Whbc 18,30+9,51 9,99+4,22 0,001 15,84+8,77 9,86+3,94 0,056
Notrofil 11,90+6,24 3,98+2,79 <0,001 11,52+8,58 5,78+4,46 0,052
Lenfosit 4,64+3,91 5,08+3,65 0,475 2,88+1,32 3,65+1,79 0,179
Hb 12,29+1,19 12,03+1,58 0,429 12,20+1,74 11,47+1,79 0,044
Htc 37,22+3,50 36,52+3,83 0,506 37,50+5,30 34,63+4,52 0,021
Trombosit 338,72+99,24 398,50+120,47 0,091 341,05+147,14 331,43+115,60 0,781

NLO : Nétrofil lenfosit orani, MPV : ortalama trombosit hacmi , WBC: beyaz kiire sayisi , Hb: Hemoglobin, htc: hematokrit ESR: Eritrosit

sedimantason hizi

Abse varlig1 ile kan degerleri arasindaki
korelasyon incelendiginde, abse varligi ile Htc
(r=-0,272, p<0,01) ve NLO (r=-0,332, p<0,01)
arasinda negatif yonde anlamh bir korelasyon

bulunmustur. Ayrica, notrofil degeri ile de
negatif yonde anlamliliga yakin bir korelasyon
(r=-0,233, p<0,05) saptanmstir (Tablo V).

Tablo V: Abse ve Kan Degerleri Arasindaki Pearson Korelasyon Analizi

Whc Hb Htc Trombosit Neu Lenfosit NLO Mpv Crp ESR
Abse
r -0,133 -0,078 -0,272 -0,154 -0,233 0,200 -0,332 -0,068 -0,134 -0,073
p 0,205 0,460 <0,01 0,143 <0,05 0,056 <0,01 0,519 0,203 0,638
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NLO: Nétrofil lenfosit orani, MPV : ortalama trombosit hacmi , WBC: beyaz kiire sayisi , Hb: Hemoglobin, htc: hematokrit , ESR: Eritrosit

sedimantason hizi
TARTISMA

Periorbital seliilit, orbital septum 6ntindeki deri
alt1 dokunun ve septum arkasindaki yumusak
dokunun enfeksiyonlari olarak tanimlanmakta
olup, preseptal ve orbital seliilit olarak iki farkl
klinik tabloya ayrilmaktadir. Bu ¢alisma,
pediatrik popililasyonda preseptal ve orbital
seliilit vakalarinin demografik, etyolojik, klinik,
radyolojik, laboratuvar ve tedaviye yanit
ozelliklerini  detayli  sekilde inceleyerek
literatiirde yer alan verilerle karsilastirilmistir.

Literatiirde, preseptal selilitin pediatrik yas
grubunda daha yaygin oldugunu ve 6zellikle 5
yas alti cocuklarda sik¢a go6zlemlendigini
belirtmislerdir. Ayrica, erkek c¢ocuklarda
periorbital enfeksiyonlarin daha sik
gorildiigiinii ve vakalarin kis mevsiminde
yogunlastigini rapor etmislerdir35-.

Calismamizda preseptal selilit oram1 %70,7
iken, orbital selilit oran1 %29,3 olarak
bulunmustur. Hastalarin yas ortalamasi 6,51 +
4,76 yi1l olup, erkek cinsiyetin (%53,3)
kadinlardan  (%46,7) biraz daha fazla
etkilenmis oldugu goriilmistir. Mevsimsel
dagilimda ise vakalarin en sik kis aylarinda
goruldigi  saptanmistir. Calismamizdaki
preseptal ve orbital seliilit oranlari literatiirdeki
sonuclart desteklemektedir. Kis aylarindaki
yogunlasmanin, USYE ve siniizit gibi
predispozan faktorlerin mevsimsel dagilimi ve
cocuklarin enfeksiyonlara yatkinligi ile iliskili
oldugu diistinilmektedir. Yas ortalamamizin

literatlirdeki bazi c¢alismalardan farklilik
gostermesi, orneklem ozelliklerimizden
kaynaklanabilir.

Shih ve ark. preseptal selilitte USYE ve
konjonktivitin, orbital seltilitte ise siniizit ve dis
apsesi gibi etyolojik faktorlerin 6ne c¢iktigini
bildirmislerdir”. Ayrica, Gon¢alves ve ark. yasa
bagh olarak kii¢iik ¢ocuklarda konjonktivitin,
daha biliylik yas gruplarinda ise dis kokenli

enfeksiyonlarin daha etkili

vurgulamislardir?9,

oldugunu

Calismamizda en sik etyolojik nedenler USYE ve
sintizit olarak bulunmustur. Bununla birlikte,
dis apsesi gibi komsuluk yoluyla yayilan
enfeksiyonlar ve konjonktivit gibi diger
nedenler de saptanmistir. Ozellikle 10-18 yas
grubunda dis apsesinin diger yas gruplarina
gore daha sik gorilmesi dikkat c¢ekicidir.
Calismamizin etyolojik dagilimi, literatiirde
bildirilen yasa bagh farkhliklarla genel olarak
uyum gostermektedir. Kii¢ciik yas grubunda
konjonktivitin, daha biiyiik yas grubunda ise dis
apsesinin nispeten daha sik goriilmesi, bu
enfeksiyonlarin  farkli yas gruplarindaki
anatomik ve imminolojik o6zelliklerle iliskili
olabilecegini diisiindiirmektedir. USYE ve
sinlizitin her iki grupta da en sik etyolojik
nedenler arasinda yer almasi, periorbital
seliillitin patogenezinde bu enfeksiyonlarin
onemli bir rol oynadigini desteklemektedir.

Murphy ve ark. ile Suchaii ve ark calismalarinda
preseptal seliilit vakalarinda tipik olarak goz
kapagi 6demi ve eritem gozlemlenirken, orbital
seliilit vakalarinda goz hareketleriyle artan agri,
proptozis, kemozis ve hareket kisithlig1 gibi
semptomlarin daha belirgin oldugunu ifade
etmislerdir>11,

Calismamizda preseptal seliilit vakalarinda en
sik bagvuru sikayetleri 6dem (%87) ve hiperemi
(%78,3) iken, orbital seliilit vakalarinda hareket
kisithligl, proptozis ve 6demin anlaml derecede
daha yiiksek oldugu tespit edilmistir.
Calismamizdaki klinik bulgular, literatiirdeki
preseptal ve orbital seliilit arasindaki semptom
farkhiliklarim1  acikca ortaya koymaktadir.
Orbital seliilitte goz hareketleriyle artan agri,
proptozis ve hareket kisithiligi gibi bulgularin
daha belirgin olmasi, enfeksiyonun orbital
septumun arkasindaki dokularn daha fazla
etkiledigini gostermektedir ve literatiirle
tutarhdir.
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Suhaili ve ark. yaptiklari ¢alismada etmoid ve
maksiller sintslerin tutulumunun 6zellikle
orbital seliilit vakalarinda abse ve menenjit gibi
ciddi komplikasyonlara zemin hazirladigini
ifade etmislerdir?2,

Calismamizda Radyolojik incelemelerde
siniislerde dansite artisi1 ve mukozal kalinlasma
her iki grupta da sik goriilmekle birlikte, abse
varligt orbital seliilit grubunda anlamh
derecede daha yiiksek bulunmustur. Ayrica,
orbital seliilit tanili vakalarda etmoid ve frontal
siniis tutulumunun preseptal seliilit tanili
vakalara gore istatistiksel olarak anlamh
diizeyde yiiksek bulunmasi da dikkat cekicidir.
Calismamizin radyolojik bulgulari, Orbital
seliilitte abse olusumunun daha sik goriilmesi
ve etmoid ile frontal siniis tutulumunun belirgin
olmasi, bu siniislerin orbital enfeksiyonlarin
yayilliminda ve komplikasyonlarin gelisiminde
onemli bir rol oynadigini géstermektedir.

Pan ve ark. ile Wladis ve ark. calismalarinda
orbital seliilitli vakalarda CRP, nétrofil sayisi ve
NLO baslangicta yiiksek oldugunu ve tedavi ile
bu degerlerde anlamlh diisiisler gorildiigini
rapor  etmislerdirl314,  Benzer  sekilde,
Nishikawa ve ark. ile Biilbiil ve ark. bazi
calismalarda WBC ve noétrofil degerlerinde
anlaml fark bulunmamakla birlikte, CRP’nin
tanida ve tedavi izleminde 6nemli oldugunu
vurgulamislardirls.16,

Calismamizda hem preseptal hem de orbital
seliilit gruplarinda tedavi oOncesinde WBC,
notrofil sayisi, CRP ve ESR gibi inflamatuar
belirteclerde artis saptanmistir.  Tedavi
sonrasinda ise bu degerlerde anlamh distsler
gozlenmistir. Abse varlig1 ile hematokrit (Htc)
ve notrofil/lenfosit orani arasinda negatif
yonde anlamh bir korelasyon bulunmustur.
Calismamizdaki laboratuvar bulgulari,
literatiirdeki inflamatuar belirteclerin seyri ile
uyumludur. Tedavi sonrasi inflamatuar
belirteclerdeki diisiis, antibiyotik tedavisinin
etkinligini desteklemektedir. Abse varhigi ile Htc
ve NLO orani arasindaki negatif korelasyonun

mekanizmasi daha fazla arastirmayi
gerektirmekle birlikte, abse olusumunun lokal
ve sistemik inflamatuvar yanit1 farkh sekillerde
etkileyebilecegini diistindiirmektedir.

Calismamizda orbital seliilit tanili vakalarda
abse (%51,9) ve abse ile birlikte menenjit
(%7,4) gibi komplikasyonlarin preseptal seliilit
grubuna gore anlamli derecede daha sik
goriilmesi, orbital seliilitin daha ciddi bir klinik
tablo oldugunu ve agresif tedavi gerektirdigini
gostermektedir. Literatiirde de orbital seliilitin
gorme kaybi gibi ciddi komplikasyonlara yol
acabilecegi belirtilmektedir.

Calismamizda vakalarin %82,6's1 yatirilarak
tedavi edilirken, %17,4'ii ayaktan tedavi
edilmistir. Orbital seliilitli vakalardaki ytliksek
komplikasyon orani, bu vakalarin genellikle
yatirillarak ve daha yakindan takip edilmesini
gerektirdigini desteklemektedir.

McCormick ve ark. Ile Schwartz ve ark.
Haemophilus influenzae tip b (Hib) asisinin
uygulanmaya baslamasindan sonra periorbital
seliilit insidansinda diisiis gozlendigini, ancak
vakalarin tamamen ortadan kalkmadigini rapor
etmislerdirl?18,  Calismamizda  hastalarin
%66,3'linuin tam asili oldugu tespit edilmistir.
Asilanma oranimizin literatiirdeki calismalarla
karsilastirilmasi,  asllama  programlarinin
periorbital seliilit insidansi Uzerindeki etkisini
daha net ortaya koyabilir. Ancak, asilanmis
bireylerde de vakalarin goriilmesi, diger
patojenlerin ve farkli enfeksiyon yollarinin da
etkili olabilecegini diistindiirmektedir.
Mikrobiyoloji sonuglarinin distik pozitiflik
orani nedeniyle calismamizda kesin patojen
dagilimi belirlenememistir.

Calismamizin bazi kisitlamalar: bulunmaktadir.
Retrospektif bir calisma olmasi nedeniyle, bazi
verilerin eksikligi veya kayit tutarlhiliklarindaki
farkhiliklar sonuglar1 etkileyebilir. Ayrica, tek
merkezli bir c¢alisma olmasi nedeniyle elde
edilen bulgularin genellenebilirligi  sinirh
olabilir.
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Bu ¢alisma, pediatrik preseptal ve orbital seliilit
vakalarinin Kklinik, laboratuvar ve radyolojik
ozelliklerini detayli sekilde inceleyerek,
literatiirde yer alan verilerle karsilastirilmis ve
onemli benzerlikler ile baz1 farkhiliklar ortaya
koymustur. Sonuc¢ olarak, ozellikle orbital
seliilit vakalarinda daha ciddi klinik seyir,
yuksek komplikasyon riski ve belirgin
inflamatuvar yanit gozlenmistir. Erken tani,
dogru laboratuvar ve radyolojik degerlendirme
ile uygun antibiyotik tedavisi ve gerektiginde
cerrahi miidahale, hastalarin prognozu
acisindan kritik 6neme sahiptir. Ayrica, asilama
durumunun etkileri de, insidansi tamamen
ortadan kaldirmasa da, hastalik siddetinin ve
komplikasyon oranlarinin azaltilmasina katkida
bulunmaktadir. Gelecekte, daha genis kapsamli
ve prospektif ¢ok merkezli ¢alismalarin, bu
klinik tablonun patogenezini, etyolojisini ve
yonetim stratejilerini daha da netlestirmesi
beklenmektedir.
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0z
Amag: Bu calismada, hamilelikte énemli fonksiyonlar istlendigine inanilan hiicre adezyon molekiillerinden olan

kaderinler (E- ve P-kaderin) hem normal hem perkreatali insan plasentalarindaki lokalizasyonlari ile ekspresyonlarini
ve plasentasyona katilan dokularda bu faktdrlerin rollerinin bulunup bulunmadigini arastirmaktir.

Yoéntemler: Calismamiza; Temmuz 2023 - Eylill 2023 tarihleri arasinda Dicle Universitesi Tip Fakiiltesi Kadin
Hastaliklar1 ve Dogum Klinigi'ne basvuran normal plasenta yerlesimi olan 22 hasta ve plasenta perkreata spektrumu olan
22 hastanin, dogum sonrasi elde edilen plasentalarindan histolojik takip i¢in kiiciik pargalar alindi. Plasenta perkreata
spektrumu olan hastalarin tanisi USG ile konulduktan sonra sezaryen sonrasi plasentanin histopatolojik incelenmesi ile
konfirme edildi. Alinan doku 6rnekleri rutin histolojik doku isleme sonrasinda parafinde bloklandi. Parafin bloklardan
seri kesitler alind1. Parafin kesitlere E- ve P-Kaderin proteinleri icin immunohistokimyasal boyama yontemi uygulandi.

Bulgular: E- kaderin immmunaktivitesi normal plasentanin sinsityotrofoblast ve desidual hiicrelerinde kuvvetli
olmasina karsin perkreatali plasentada bu immunoaktivitenin diisiik oldugu, buna baglh olarak koryon villus morfolojik
yapilarinda bozulma ve trofoblastik invazyonu etkileyebilecegini gézlemledik. E kaderin immunaktivitesi Perkeata
olgularinda belirte¢ olabilecegi buna karsin normal plasentalarda ve perkreatali plasentalarda P- kaderin
immunaktivitesi e- kaderine gore zayif olarak izlendi.

Sonug: E kaderin immunoaktivitesinin diisiikliigline bagh olarak, perkratali plasentalarda koryon villus morfolojik
yapilarinda bozulma ve trofoblastik invazyonu etkileyebilecegini, bir belirte¢ olarak gézlenmesine karsin P kaderin
immun aktivitesi normal ve perkratali plasendalarda 6nemli bir ayrit edici farklilig1 ortaya koymamustir.

Anahtar kelimeler: Kaderin, plasenta, perkreata
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Distribution of E and P Cadherin in Normal Placenta and Placenta Percreata
Abstract

Objective:In this study, we investigated the localization and expression of cadherins (E- and P-cadherins), cell adhesion
molecules believed to have important functions in pregnancy, in both normal and perforated human placentas and
whether these factors play a role in tissues involved in placentation.

Methods: In our study, small pieces were taken for histological follow-up from 22 patients with normal placenta
placement and 22 patients with placenta percreta spectrum who were admitted to University of Dicle, Faculty of
Medicine, Department of Obstetrics and Gynecology between July, 2023 and September, 2023 and whose placentas were
notviable, had no connection with the body, would not be sent to pathology as a sample, and were obtained after delivery.
The diagnosis of patients with placenta percreta spectrum was made by USG and confirmed by histopathologic
examination of the placenta after cesarean section. The tissue samples were blocked in paraffin following routine
histological tissue processing (dehydration, transparency, polishing) and then serial sections with a thickness of 5
micrometers and 100 micron intervals were taken from the blocks. E- and P-Cadherin proteins were stained on paraffin
sections. Paraffin sections were immunohistochemically stained for E- and P-Cadherin proteins.

Results: We observed that E-cadherin immunoactivity was strong in syncytiotrophoblast and decidual cells of normal
placenta, but this immunoactivity was low in placenta with perforated placenta, which may affect chorionic villus
morphologic structures and trophablastic invasion. E-cadherin immunoactivity may be a marker in percreta cases,
whereas P-cadherin immunoactivity was weaker than E-cadherin immunoactivity in normal placentas and placentas
with percreta.

Conclusion:Although the immunoactivity of E cadherin was observed as a marker that may affect chorionic villus
morphological structures and trophoblastic invasion in perforated placentas due to low immunoactivity of E cadherin,
the immune activity of P cadherin did not reveal a significant difference between normal and perforated placentas.

Keyword: Cadherin, placenta, percreata.

GIRIS plasenta orneklerinde E- ve P- Kkaderin
ekspresyonlarinin  bulunup  bulunmadigini
ortaya koyarak, E- ve P- kaderinin doku ve
hiicrelerdeki olasi rolleri dikkate alindiginda,
insanlarda plasenta perkreatanin
patolojisindeki mekanizmalarin
aydinlatilmasina yo6nelik temel bilgilerin elde

edilmesi agisindan 6nem arz etmektedir.

Calismamizin amaci; hiicre adezyonu ile doku
organizasyonunda ve morfogenezisinde 6nemli
role sahip olan transmembran proteinlerinden
E ve P kaderinin insanlarin normal ve
perkreatali plasentasindaki
immueksprirasyonunu belirlemektir.

Normal yerlesimli plasentas1i ve Plasenta _ )
Plasentanin ~ olusumunda  herhangi  bir
perkreata spektrumu olan hastalarin plasenta ) . _ ) .
. 3 . diizensizlik, aksaklik, intrauterin bliyiime
numunelerinde bulundugu diisiiniilen E ve P- .
kisitlamasi, preeklampsi gibi plasentasyon

kaderin proteinlerinin ekspresyonlarini ortaya
koymayr amaclanmistir. Plasenta perkreata
spektrumu olan hastalarda bu proteinlerin
normal plasentasi olan hastalara gore daha

sonucunda gibi sorunlu hamileliklere neden
olmaktadir. Bu sorunlardan kaynakli olarak
hem annenin hem de fotiisiin yasam boyu

yuksek bulunmasi, bu proteinlerin plasenta
perkreatanin patogenizinde rol
oynayabileceklerini ve plasentanin farklh
bolgelerinde immun aktivitesi incelenmistir.
Normal yerlesimli plasentasi olan kisiler ile
plasenta perkreatasi olan hastalardan alinan

sagligini olumsuz yonde etkilenebilmektedir?.

Bu diizensizliklerden biri olan yapisik plasenta,
genellikle plasentanin  uterusa anormal
yapismasini  tanimlamak icin  kullanilan
terminolojidir. Plasental adezyonun derinligine
bagh olarak yapisik plasenta akreata, inkreata
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ve perkreata olarak tanimlanir. Yapisik
plasenta, maternal endometriyum ve gé¢ eden

trofoblastlar arasindaki etkilesim
bozuldugunda ve uteroplasental dolasim
kesintiye ugramasindan

sekillenmektedir2.Plasenta akreata tablosunda,
plasenta uterusun yiizeysel miyometriyumunu
istila etmistir. Plasenta increatada ise plasenta
uterusun derin miyometriyumunu istila eder,
plasenta perkreata (PP) da da, plasenta uterus
duvarina niifuz eder ve uterusun serdz
tabakasina ulasir ve hatta uterusa yakin
organlari bile istila edebilmektedir3.

E ve P-kadherinlerin dokularda
lokalizasyonlari ve dagilimlari
immunohistokimya da dahil olmak tlizere gesitli
molekiiler teknikler ile ortaya konulmustur.
Ayrica, meme bezinde alveolar ve duktual
timor hicrelerinde ve kolon kanserlerinin
epiteliyal ve stromal hiicrelerinde kaderinlerin
yogun ekspresyonlari goriilmiistiirt. Plasental
trofoblastlarda P-kadherin immiin
reaktivitesinin azalmasinin spontan abortusun

cesitli

etiyopatogenezinde rol aldigi da rapor
edilmistir>.
Koryon villuslarinin myometriuma hatta

perimetriuma kadar olan yapisikligina plasenta
perkreata vakalarin da izlenebilir. Villuslar
normaldir ve trofoblastik herhangi bir ¢ogalma
gostermezler. Uciincii trimestir kanamalar1 bu
plasenta anomalilerinin yaygin bir bulgusu
olarak izlenmistire®.

Plasental adeziyon anormalliklerinin en az
goriilen alt tipi olan plasenta perkretada
plasentanin tiim uterusun miyometrium ve
komsu organlara invazyonu ile karekterize
olup, bu olgularin sekillenmesinde trofoblastik
invasyon onemli etkenlerdendir?.

Ayrica antenatal donemde plasental adeziyon
anormalliklerinin ontanisinin koyulmasi;
hastalarin  peripartum histerektomi, kan
transfiizyonu  gereksinimi, yogun bakim
Uinitesinde takip gereksinimi gibi muhtemel
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stirecler hakkinda bilgilendirilmeleri a¢isindan
da cok énemli olgudur. Ozellikle 6ykiisiinde
gecirilmis sezaryen seksiyo, myomektomi,
metroplasti gibi nedenlerle uterin skari olan her
gebe plasenta miyometrium iligkisi acisindan
detayl olarak incelenmelidirs.

YONTEMLER

Calismamiz Dicle Universitesi Tip Fakiiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu Baskanhginin 17.05.2023 tarih ve 144
sayili karari ile etik onay almistir.

Calismamiza;Mayis 2023 -Eyliill 2023 tarihleri
arasinda Dicle Universitesi Tip Fakiiltesi Kadin
Hastaliklar1 ve Dogum Klinigi'ne basvuran
normal plasenta yerlesimi olan 22 hasta ve
plasenta perkreta spektrumu olan 22 hastanin
canliigt  olmayan, viicut ile baglantisi
bulunmayan, patolojiye ornek  olarak
gonderilmeyecek olan, dogum sonrasi elde
edilen plasentalarindan histolojik takip icin
kiiciik parcalar alind1.

Kontrol grubunda (normal plasenta yerlesimi)
olan hastalarin plasentalar: servikal ostan 2 cm
uzaklikta ve myometriyal, serozal invazyon
bulgusu olmayan ve o&ykiilerinde plasenta
invazyon anomalisi olmayan hastalar incelendi.
Hastalarin gestasyonel haftalar1 son adet
tarihlerine gore ya da ilk trimester
ultrasonografiye gore hesaplandi.

Invazyon tespit edilen olgular doppler USG
araciligi ile tespit edilen hastalardan operasyon
oncesi aktif kanama ve agr1 sikayeti olanlar
hastaneye yatirilirken, diger hastalar haftalik
kontrollere c¢agrilarak, ayaktan takip islemi
yapildi.Sikayet olgusuna sahip ve doppler USG
araciligy iletespit edilen hastalar 37. gebelik
haftasindan sonra elektif sezaryana
alindilar.Tim cerrahi operasyonlar,jinekologlar
ve kadin dogum uzmanlar tarafindan yapildi.
Koruyucu cerrahi isteyen hastalara da 6ncelikle
ameliyatin riskleri anlatilarak ve sonrasinda
uterus koruyucu cerrahi i¢cin onamlar1 alindi.
Ameliyatlar esnasinda Kkonservatif cerrahi
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planlanan hastalara spinal anestezi, spinal
anestezi icin kontrendike olan veya sezaryen
histerektomi yapilacak hastalara da genel
anestezi islemleri yapildi. Histerektomi
uygulanan hastalara da 6ncelikle Pf annenstiel
insizyonu tercih edilmis ve umbilikal median
insizyon islemleri yapilmistir. Konservatif
tedavi hedeflenen hastalarda plasenta tamamen
alinarak ve invazyon bulunmasina gore gore
hemostatik siitir kullanmildi. Baz1 hastalarda
hipogastrik arter baglanmis veya balon
tamponad uygulandi. Postoperatif olarak
hastalar 1. ve 6. aylarda kontrole c¢agrilarak,
gerekli kontrolleri yapildi. Sezaryen
operasyonunu takiben hastalarinplasentanin
histopatolojik incelenmesi yapildi. Calismaya
dahil edilen hastalarin yas, gravida, parite,
abortus sayilari, kiiretaj Oykileri, ek
hastaliklari, aile oOykiileri, sigara oykiileri not
edildi.

Allnan doku ornekleri rutin histolojik doku
isleme sonrasinda (dehidrasyon, seffaflastirma,
parlatma)parafinde bloklandi. Paraffin
bloklarindan 5 mikrometre kalinliginda ve 100
mikron araliklarla seri kesitler alindi. E ve P-
Kaderin proteinleri icin immunohistokimyasal
boyama yontemi uygulandi.

Immunohistokimyasal Boyama Metodu

Calismada kullanilan olan E ve P-Kaderin
primer antikorlari Tablo I'de sunulmustur.

Tablo I: immunohistokimyasal Calismada kullanilan
Antikorlar

Antikorun Adi Sulandirma orani Firma

Abcam

Anti-E Cadherin antibody {IgG Rabbit 1:50 1/ (ab15148)

Polyclonal 500

Abcam

Anti-P cadherin antibody {IgG Rabbit 1:100 1/ (ab137729)

Polyclonal 1000

Dokularda sekillenmis olan antijen-antikor
reaksiyonlarini  goéstermek amaciyla da
kromojen olarak 3’3-diaminobenzidine
hidrokloride (DAB) substrat ile 5-10 dakika
inkiibasyona tabi tutuldu. Zit boyama icin Gill
hematoksileni kullanildi. Hazirlanan

preparatlar entellan ile kapatiip ve 151k
mikroskobu altinda reaksiyonlarin yerlesim
yerleri ve siddeti degerlendirildi.
Immunohistokimyasal boyamada kullanilan
antikorlarin ekspresyonlarinin dogruluklarini
gostermek  icin negatif ~ kontrollerden
faydalanilmistir. Negatif kontrol i¢in dokulara
primer antikorlar yerine normal tavsan ya da
fare serum IgG’si eklenerek prosediir
tamamlandi.

Boyamalar sonrasi preparatlar, Nikon-Eclipse
400 DSRI Nikon dijital fotograf makinesi (NIS
Elements Imaging Software-version 3.10)
atagmanl arastirma mikroskobunda
incelenerek degerlendirildi ve fotograflandi.

Immunohistokimyasal boyanma, yogunluk
(intensity score) ve oransal skordan
(proportional score) olusan total skor (Quick
score) olarak isimlendirilen ikili
derecelendirme yontemi kullanilarak
semikantitatif olarak degerlendirildi. Yogunluk
skorunda (I), hiicrelerdeki pozitif boyanma
yogunluklar1 degerlendirilirken, oransal skorda
(P) ise pozitif boyanan hiicrelerin ylizde orani
belirlendi. Seri kesitlerde, 10x, 20x ve 40x
objektif biiytitmede gelisi giizel secilen ti¢ farkl
bolgede ortalama 100 adet trofoblast (sito- ve
sinsityotrofoblast) ve fotal mezensimal hiicreler
saylldi. Daha sonra elde edilen degerlerin
ortalamasi alinarak her bir 6rnek icin tek bir
deger elde edildi.

Immunohistokimyasal boyanma sonuglarindaki
skorlama islemi asagidaki gibi yapildu.

Yogunluk skoru

0: Negatif (yiiksek biiylitmede hic¢bir hiicrede
boyanma yok)

1: Zayif (sadece yiiksek biiylitmede goriilen
boyanmis hiicreler)

2: Orta (duisiik biiytitmelerde kolaylikla gortilen
boyanmis hiicreler)

3: Giligli (¢ok diisiik biiytitmelerde goriilen
boyanmis hiicreler)
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Oransal skor

0:0 %11-33: 3
%1<:1 %34-66: 4
%1-10: 2 %67-100: 5

Yogunluk skoru ve oransal skor toplandiginda
0-8 arasindaki “Quick score-total skor” elde
edilen veriler Tablo II'de verilmistir.

Tablo 1l: immunohistokimyasal boyanma sonuglarin
semikantitatif degerlendiriimesi
Doku
Parametrel bsliimle |Doku katmanlar: Norm |[Perkreat
er ri al a
Desidua hcreleri ++J/r++ ++
Sinsityotrofoblast | ++/++ -
lar +
Hofbauer
Plasent |hicreleri N N
a Koryon. ' -+ +
mezensimi
Villus _ kapillar -+ +
endoteli
Kordon epiteli + +
Arteria umblikalis - -
E Kaderin endoteli
Vena _umbllkalls " -
endoteli
GoObek |Arteria umblikalis N N
kordon |mediasi
u Vena umblikalis
. N
mediasi
Wharton peltesi N
Desidua hcreleri + N
Sinsityotrofoblast + +
lar
Plasent |Hofbauer N N
a hicreleri
Koryon. . N N
mezensimi
Villus kapillar
endoteli
Kordon epiteli
Arteria umblikalis
P Kaderin endoteli
Gobek Vena ymbllkahs N N
endoteli
kordon - —
Arteria umblikalis
u . N N
mediasi
Vena umblikalis
mediasi
Wharton peltesi
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BULGULAR
immunohistokimyasal Bulgular

E- Kaderin Normal Plasenta Dokusunda
Immiinoaktivitesinin Degerlendirilmesi

Plasentanin fetal yarimina ait onkoryonik
villuslarin sinsityotrofoblastlarin apikal
ksimlarinda E kaderin immiin expresyonu
kuvvetli, normal plasentanin fotal yarimina ait
koryon mezensim hiicrelerinde de orta diizeyde
boyandigi gorildi(Sekil-1A).

Koryon villuslarinda bulunan kan damarlarinin
endotel hiicrelerinde orta diizeyde, Hofbauer
hiicreleri ve mezensim hiicrelerinde E- kaderin
immun ekspresyonu izlenmedi(Sekil-1B).

Normal vakalarin plasentasinin desidua
bazalise ait desidua hiicrelerinin ¢ogunlugunda
e-kaderin immunoreaktivitesi kuvvetli diizeyde
gozlemlendi (Sekil-1C).

Gobek Kordonu
Immiinoaktivitesinin

E- Kaderinin Normal
Dokusundaki
Degerlendirilmesi

Normal vakalara ait gobek kordonlarinin
arteriya ve vena umblikalislerin endotel
tabakalarinda zayif E- kaderin
immunekspresyonu tespit edildi, Arteria / Vena
(a./v.) umblikalis mediasinda ise boyama
negatifti (Sekil-1D).

E- Kaderinin Perkreatali Plasentalarda
Immiinohistokimyasal Degerlendirilmesi

Koryon villuslarinin sinsityotrofoblastlarda
orta diizeyde boyanma izlendi. Perkreatali
vakalarin plasentanin fotal yarimina ait koryon
villuslarinda bulunan kan damarlarinin endotel
hiicrelerinde ve mezensim hiicrelerinde zayif,
buna karsilik hofbauer hiicrelerinde E- kaderin
immun ekspresyonu gozlenmedi (Sekil-1E,F).

Perkreatal1 vakalarin plasentasinin desidua
bazalise ait desidua hiicrelerinin ¢ogunlugunda
E-kaderin immunoreaktivitesiorta diizeyde
izlendi (Sekil-1G).
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E- Kaderinin Perkreatal1 Plasentalara ait
Gobek Kordonu Dokusundaki
immiinohistoaktivitesinin
Degerlendirilmesi

Perkreatali plasentalarin gobek kordonunda E -
kaderin immiino ekpresyonu kordon epitelin
hiicrelerinde, arteriya ve vena umblikalislerin
endotel tabakalarinda vemiik6z bag dokusunda
zayifdiizeyde boyama gozlemlenirken goébek
kordonlarinina./v.umblikalis

media

Sekil 1 A:Plasenta Fotalis . E- kaderin immun ekspresyonu .
KV: koryon \villusu, FD: \villusa ait kapiller, ok:
Sinsityotrofoblastlar. Bar:100 um,B:Plasenta Fotalis.E-
kaderin immun ekspresyonu. KV:koryon villusu, FD: villusa ait
kapiller, ok: Sinsityotrofoblastlar. Bar: 25um.,C:Plasenta
maternalis. E- kaderin immun ekspresyonu. DB: Desidua
bazalis, ok: Desidua hucreleri. Bar:25um.D: Gébek Kordonu.
E- kaderin immun ekspresyonu. Arteria Umblicalis. A: Mikéz
bagdoku ( Wharton peltesi), Ok: endotel tabakasi, B:Damarin
media tabakasi. Bar:100um, E: Plasenta Fotalis.E- kaderin
immun ekspresyonu. KV:koryon villusu, FD: villusa ait kapiller,
ok: Sinsityotrofoblastlar. Bar: 100um, F: Plasenta Fotalis.E-
kaderin immun ekspresyonu. KV:koryon Vvillusu, ok:

Sinsityotrofoblastlar. Bar:25um, G: Plasenta maternalis. E-
kaderin immun ekspresyonu. DB: Desidua bazalis, ok:
Desidua hucreleri. Bar:25um, H: Goébek Kordonu. E- kaderin
immun ekspresyonu. Arteria Umblicalis. yildiz:umblicalisin
media tabakasi. Bar: 50 uym.

P- Kaderinin Normal Plasenta Dokusunda

Immiinoaktivitesinin Degerlendirilmesi

Plasentanin fetal yarimina ait onkoryonik
villuslarin  sinsityotrofoblastlarinda, koryon
villuslarindaki kan damarlarinin endotel
hiicrelerinde P kaderin immiin expresyonu
zaylf oldugu izlendi( Sekil-2A). Bu gruba ait
vakalarda Hofbauer hiicreleri ve mezensim
hiicrelerinde P- kaderin immun ekspresyonu
negatif olarak izlendi(Sekil-2B).

Normal vakalarin plasentasinin  desidua
bazalise aitdesidua hiicrelerinin ¢cogunlugunda
P-kaderin = immunoreaktivitesizayif  dlizey
olarak degerlendirildi (Sekil-2C).

P- Kaderinin Normal Gébek Kordonunda
Immiinohistokimyasal Degerlendirilmesi

Gobek kordonunda, kordon epitelin
hiicrelerinde, miik6z bag dokusunda, Arteri
Umblikalis ve Vena Umblicalise ait kapiller
damar endotel hiicrelerindeP  kaderin
expresyonu izlenmedi (Sekil-2D).

Plasentalarda
Lokalizasyonun

P- Kaderinin Perkreatal
Immiinohistokimyasal
Degerlendirilmesi

Perkreatali vakalarin plasentanin fotal yarimina
ait koryon villuslarinda bulunan kan
damarlarinin  endotel  hiicrelerinde ve
mezensim hiicrelerinde ve hofbauer
hiicrelerinde P- kaderin immun ekspresyonu
gozlenmedi (Sekil-2E,F).

Perkreatal1 vakalarin plasentasinin desidua
bazalise ait desidua hiicrelerinin ¢ogunlugunda
P-kaderin immunoreaktivitesizayif diizeyde
izlendi (Sekil-2G).

P-Kaderinin Perkreatali Gruba Ait Gobek
Kordonu Dokusunda immiinoaktivitesinin
Degerlendirilmesi
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Perkreatali plasentalarin gobek kordonunda P-
kaderin immiino ekspresyonu kordon epitelin
hiicrelerinde, a./v umblikalislerin endotel

tabakalarinda ve miikéz bag dokusunda ve
gobek kordonlarinin a./v. umblikalis media
tabakasinda ise boyama negatif olarak izlendi
(Sekil-2H).

Sekil 2 A:Plasenta Fotalis . P- kaderin immun ekspresyonu .
KV: koryon \villusu, ok: Sinsityotrofoblastlar. Bar:50um,
B:Plasenta Fotalis . P- kaderin immun ekspresyonu . KV:
koryon villusu, ok: Sinsityotrofoblastlar. Bar:50um, C:
Plasenta maternalis. P- kaderin immun ekspresyonu. DB:
Desidua bazalis, ok: Desidua hiicreleri. Bar:25um, D: Gobek
Kordonu. P- kaderin immun ekspresyonu. Arteria Umblicalis.
B: Mikoz bagdoku ( Wharton peltesi), Ok: endotel tabakasi.
Bar:50um, E: Plasenta Fotalis.P- kaderin immun
ekspresyonu. KV:koryon villusu, ok: Sinsityotrofoblastlar.
Bar:50um, F: Plasenta Fotalis.P- kaderin immun
ekspresyonu. KV:koryon villusu, ok: Sinsityotrofoblastlar. Bar:
50um, G: Plasenta maternalis. E- kaderin immun
ekspresyonu. DB: Desidua bazalis. Bar: 100um, H: Goébek
Kordonu. P- kaderin immun ekspresyonu. Arteria Umblicalis.
A: Damarin media tabakasi, B: Mikoéz bagdoku (Wharton
peltesi) Bar: 50pum.
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TARTISMA

tasarlanmasinda; insan
plasentasinin  yapisal ozellikleri ile bu
ozelliklere bagli olarak hiicre adezyon
molekiillerinin plasentadaki
lokalizasyonlarinin immunohistokimyasal
yontemle belirlenmesini ve bu molekiillerin
ekspresyonlarindaki gebelik siirecine bagh
degisiklikleri ve plasenta perkreata vakali
hastalarda E- ve P-kaderin lokalizasyonu ve
ekspresyonlarinin  bulunup  bulunmadigini
ortaya koyan yeterli arastirma bulunmamasi
etkili olmustur.

Arastirmanin

Plasental trofoblastlarda P-kadherin
immiinreaktivitesinin azalmasinin spontan
abortusun etiyopatogenezinde rol aldigi da
bildirilmistir>.

E ve P-kaderinlerin dokularda
lokalizasyonlari ve dagilimlari
immunohistokimya da dahil olmak tlizere cesitli
molekiiler teknikler ile ortaya konulmustur®.

Erken  gebelik doneminde, ekstravilloz
sitotrofoblast (EVT) hiicreleri plasental villusun
ucundan ayrilarak desidua, myometrium ve
uterin venleri istila eder10. EVT'lerin maternal
dokuya bu gocii gecicidir ve hiicresel adezyon

cesitli

molekiilleri ve kemokinler  tarafindan
diizenlenirll,
Anormal plasenta yapisma olay1 olan

plasentaperkreta (PP), koryonik villuslarin
miyometriyum, uterus serozasi ve komsu
organlara invazyonu ile karakterize ciddi bir
gebelik komplikasyonlarindan birisidirl2.

Hamilelik doneminde plasenta hizli degisimlere
ugramakta ve dinamik bir blyiime go6zlenir,
ayni zamanda hiicresel yapisinda degisiklikler
sekilenir. Plasental biiylimeden agirlikh olarak
sorumlu olan sitotrofoblast, kademeli olarak
farkli anatomik konumlara ve farklilasmis
islevlere sahip ¢esitli hiicrelere sahiptirl3.

Sinsityotrofoblastlar ¢ok ¢ekirdekli hiicreler
olup, koryon villuslarinin en disinda yer alirlar.
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Fetal kompartman ile anne arasindaki birincil
hiicresel bariyerdir. Dogrudan anne kani ile
temas halinde oldugu icin anne kanindan
metabolik alisverisin yaninda ayn1 zamanda her
iki organizmanin immiinolojik isbirligi icin de
gereklidirl4.

Calismamizda, normal ve perkreatali vakalarin
koryon villuslarinda yer alan Hofbauer
hiicrelerinde gerek e- kaderin ve gerekse P-
kaderin immun ekspresyonu izlenmedi. Bu olgu
calismamizin spesifik bulgular1 arasinda yer
almaktadir.

Kanserli hastalar tizerinde yapilan ¢alismalar, E-
Kaderin'in bir tiimor baskilayici olarak islev
gordiigiini ve E-kaderin islevindeki bir
azalmanin kanserin ilerlemesine ve uzak organ
metastazina yol agabilecegini gostermistirls.

E- kaderin immun ekspresyonu hem birinci
hemde ikinci trimester Kkoryonik villus
sitotrofoblastlarinda gozlemlenmistir?e.

Calismamizda; Plasentanin fetal yarimina ait
onkoryonik villuslarin sinsityotrofoblastlarin
apikal ksimlarinda E kaderin immiin
expresyonu kuvvetli olarak boyanmis oldugu
gozlemlenmistir, ayni sekilde = normal
plasentanin fotal yarimina ait koryon mezensim
hiicrelerinde de orta diizeyde E kaderin immiin
aktivitesine sahip oldugunu goézlemledik, bu
bulgular o6nceki c¢alismalar ile uyumlu
gostermekte idi. Ancak perkreatali vakalarda,
normal vakalara ait plasenta fotalislerin E-
kaderin immun ekspresyonu ile
karsilastirdigimizda;  koryon  villuslarinin
sinsityotrofoblastlarda orta diizeyde boyanma
izlendi. Normal ve perkreatali plasentalardaki
immunohstokimyasal bulgularimiz, Biyik ve
Arkadaslarinin yapmis olduklar arastirmalara
paralellik gostermektedir. Biyik ve
Arkadaslari,trofoblastik E-cadherin
ekspresyonu PP etiyopatogenezinde énemli bir
role sahip olabilecegi,PP hastalarinda negatif
TGF-b ekspresyonu orani disiik olmasina

ragmen, gruplar arasindaki farkin anlamh
olmadigini ortaya koymuslardirl?.

Plasentada e- kaderin ana kaderin olmasi
muhtemeldir, buna karsin P Kkaderin ana
molekiillerden degildir. insanlarda P-kaderin
ekspresyonu ve kanser ilerlemesi, tiimorijenez
modellerinde iyi bir sekilde belgelenmistirls.
Ancak bunun yaninda P kaderin ekspresyonuna
yonelik kotli prognoz icin yararh bir belirteg
olup olamayacagi konusunda bazi
spekiilasyonlar olsa da, bu iligkiyi diizenleyen
mekanizma heniiz tam olarak agiklanmamaistir.
Calismamizda; normal plasentalarda ve
perkratali plasentalarda P- kaderin
immunaktivitesi e- kaderine gore zayif olarak
izlendi. Bu bulgu trofoblastik invazyonda bir
belirte¢ durumunu ortaya koyamadik.

Kaderinin plasental sinsityal trofoblastlarda ve
implantasyon sirasinda endometriyumdaki
desidualize hiicrelerle iliskiye giren ekstravilloz
sitotrofoblastlarda lokalizasyonu tespit edilmis,
Klasik kaderin grubu arasinda, c¢cok diisiik
oranda P-kaderin varligi molekilii 6nceki
arastirmalarda da sadece insan plasentasinda
gosterilebilmistir?®.

Normal vakalarin plasentasinin  desidua
bazalise ait desidua hiicrelerinin ¢ogunlugunda
e-kaderin immunoreaktivitesi kuvvetli diizeyde
iken perkreatali plasentalarda boyamay1 orta
diizeyde gozlemledik. Buna karsin P kaderin
desidual hiicrelerinde immunekspresyonu
normal ve perkrata vakalarinda zayif olarak
izlendi.

P-kaderin ekspresyonu bircok dokuda gecicidir
ve kalic1 ekspresyonu epidermis, mezotelyum
ve korneal endoteli gibi belirli dokularla
sinirlidir0,

Calismamizda gobek kordonuna ait yapilarda E
ve P-kaderin immun ekspresyonunu inceledik
ancak gruplar arasinda anlamhl bir farklilik
tespit edemedik.
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Li ve Arkadaslarinin calismalarinda;
trofoblastlarin maternal dokuya
invazyonundaki yetersizligin preeklampsi ve
intrauterin gelisme geriligi gibi gebelik
komplikasyonlarina, asir1 invazyonun ise PP
gibi plasental yapisma anomalilerine yol
acabilecegini ifade etmislerdir21.

P-kaderin, ¢cesitli dokularin lokal bolgelerinde E-
kaderin ile birlikte eksprese edilmis ve P-
kaderinin ekspresyonunun baslangici veya sona
ermesi, diger kaderinlerde oldugu gibi hiicre
katmanlarinin baglanmasi veya ayrilmasi ile
yakindan iliskili oldugu gézlemlenmistir22.

Embriyoda 06zgiin adeziyon molekiillerinin
ekspresyonu,  hiicre  go¢ci ve  doku
diferansiyasyonu icin Kkaderinler gereklidir.
Kaderinler, morfogenezi ve farklilasmayi
hizlandiran molekiillerdir. Embriyo heniiz
morula safhasindayken, blastomerler arasinda
baglantinin kurulmasi ve hiicresel biitiinligiin
saglanmas1 oOzellikle E-kaderin tarafindan
gerceklestirilir23.

Epitel hiicreleri basta olmak ilizere ektoderm
veya endoderm kaynakli prolifere olan tiim
epiteliyal hiicrelerden E- kaderin eksprese

edilir. E-kaderin; embriyonun
preimplantasyonu déneminde morula ve
blastosist ile hiicre-hticre baglanma

bolgelerinde yogun olarak izlenmektedir. Epitel
bitinligiini  saglayan interseliiler  bir
yapistirict  olarak islev gordigi rapor
edilmistir?4.Elde ettigimiz bulgular literatiir
bilgileri ile uyum icindedir.

Terminolojik olarak P kaderin plasental
kaynaklh kaderin olarak isimlendirilmesine
karsin calismamizda normal ve perkratal
plasenta béliimlerinde zayif bir immunaktivite
gostermisgtir.

Kaderinlerin  ekspresyonu ve yerlesimi,
plasenta gelisiminin farkli asamalarindaki
trofoblast gelisimi ile yakin iliski altindadir.
Ornegin; E-kaderin villoz sitotrofoblasttan
eksprese  edilir ve  sinsityotrofoblasta
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farklilasma oldugunda kaybolur2s.
Calismamizda; normal vakalarin
sinsiyotrofoblastalarin gogunlugunda e-kaderin
immunoreaktivitesi kuvvetli diizeyde
izlenirken, Perkratali vakalarin plasentasinin
sinsityotofoblastlarinda  ¢ogunlugunda  E-
kaderin immunoreaktivitesi orta diizeyde idi.
S6z konusu durum 37. haftadaki plasenta
fotalise ait sinsityotrofoblastlarin E- kaderin
immun aktivitesi énceki ¢alismalardan farklilik
gostermistir.

Babawale ve arkadaslarinin ilk trimester
plasenta villuslarin1 ve desidua parietalisi in
vitro degerlendirdikleri g¢alismalarinda da
migratuvar trofoblastlarin E-kaderin down-
regulasyonu ile iliskili oldugu bildirilmistir2e.
Calismamizda; normal vakalarin plasentasinin
desidua bazalise ait desidua hiicrelerinin
cogunlugunda e-kaderin immunoreaktivitesi
kuvvetli  diizeyde izlenirken, Perkratal
vakalarin plasentasinin desidua bazalise ait
desidua hiicrelerinin ¢ogunlugunda E-kaderin
immunoreaktivitesiorta  diizeyde izlendi.
Bulgularimiz, Babawale ve arkadaslarinin
yapmis olduklar1 c¢alismalari?’  destekler
niteliktedir. Ancak normal ve perkratal
plasentalarin desidual hiicrelerinde P kaderin
immun aktivitezisini zayif olarak gézlemledik.

Duzyj ve arkadaslarinin 2015 yilinda E-kaderin
ve plasenta akreata arasindaki iliskiyi
degerlendirdikleri ¢alismalarinda plasenta-
miyometrium ara yiizeyine yakin ekstravilloz
trofoblastlarin, derin myometriumdakilere
oranla E-kaderin immunekspirasyonu daha
zayif oldugunu bildirmislerdir28. Calismamizda;
normal vakalarin plasentasinin  desidua
bazalise ait desidua hiicrelerinin ¢ogunlugunda
e-kaderin immunoreaktivitesi kuvvetli diizeyde
izlenirken, Perkratali vakalarin plasentasinin
desidua bazalise ait desidua hiicrelerinin
cogunlugunda E-kaderin immunoreaktivitesi
orta diizeyde izlendi. Bulgularimiz Duzyj ve
arkadaslarinin2¢  calismalar1  ile  uyum
gostermektedir.
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Durmaz G.’nin 2020 yilinda hazirlamis oldugu
Tipta Uzmanlik Tezinde,P-kaderinin plasenta
previa ve plasenta akreata spektrumu olan
olgulardaki ekspresyon seviyesini belirlemek
lizere bir arastirma yapmistir. Arastirmasinda;
plasenta invazyon ve migrasyon anomalileri ile
kontrol grubunun p-kaderin agisinda boyanma

skor ve gradelerinin hasta grubu ile
karsilastirmalarda immunekspresyonu zayif
tespit etmislerdir. Bunun yaninda

calismalarinda hem plasenta migrasyon ve
invazyon bozuklugu olan olgular kontrol grubu
ile karsilastirilmis ve P-kaderinin plasenta
bozukluklugu  tespit  edilen olgularda
ekspresyonunun azaldigini tespit etmislerdir29.

Yapmis oldugumuz ¢alismada; Plasentanin fetal
yarimina ait villuslarin sinsityotrofoblastlarin
apikal ksimlarinda, koriyon villuslarinda
bulunan kan damarlarinin endotel hiicrelerinde
P kaderin immiin expresyonu hem kontrol
hemde perratali plasenta vakalarinda zayif
oldugu tespit ettik. Ayrica Hofbauer hiicreleri ve
mezensim hiicrelerinde P- kaderin immun
ekspirasyonu negatif idi. Ancak Durmaz ve
arkadaslarinin yapmis olduklari arastirmada?2?,
P kaderin ekspresyonunun invazyon ve
migrasyon olan plasenta previa, plasenta
akreata fazla oldugu raporlamislardir. Bizim
calismamizda normal plasenta ve perkrata
plasentalarina ait sinsityotrofoblastlarin ayni
boyanmasinda, invazyonu tetikleyen faktorlerin

uterus kaynakli faktorler olabilecegi
diislincesini uyandirmaktadir.

SONUC
E- kaderin  immmunaktivitesi  normal
plasentanin sinsityotrofoblast ve desidual
hiicrelerinde  kuvvetli  olmasina  karsin

perkreatali plasentada bu immunoaktivitenin
diistiik oldugu, buna bagh olarak koryon villus
morfolojik yapilarinda bozulma ve trofoblastik
invazyonu etkileyebilecegini gozlemledik. E

kaderinin immunaktivitesi perkreata
olgularinda belirte¢ olabilecegi buna karsin
normal plasentalarda ve perkratali

plasentalarda P- kaderinin immunaktivitesi e-
kaderine gore zayif olarak izlendi.

Bu bulgular 1s181inda; Perkreata vakalarinda E ve
P kaderin gibi faktorlerin rollinii gésterebilmek
icin uzun vadeli detayli c¢alismalara ihtiyac
duyulmaktadir.
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0z
Amag: Calismamizin amaci, anestezi indiiksiyonu sonrasi hipotansiyonun ongériilmesi icin Inferior Vena Kava
Kollapsibilite indeksi (IVC-CI) sensitivite ve spesifitesini degerlendirmektir.

Yontemler: Hastanemizde elektif cerrahi prosediir uygulanan hastalara islem 6ncesi I[VC-CI hesaplandi. Hastalar buna
gore iki gruba ayrildi. Hastalar intra operatif ve post operatif donemde hemodinamik olarak takip edildi. Belirlenmis
kriterlere gore hipotansiyon gelisme durumu degerlendirildi.

Bulgular: Calismamiza 49 hasta alindi. Hastalarin ortalama; yas1 40,32 + 11,06, Viicut Kitle Indeksi (VKi) 26,53 + 3,97
kg/m2 idi. Hastalarimizin %65,3 (n=32)0 kadin %34,7 (n=17)’si erkek cinsiyetteydi. Hastalarin %32,5'i (n=16)
Kollapsibilite indeksi + (CI+) grupta, 67,5'i (n=33) CI- grupta saptandi. CI - gruptaki hastalarin %24,2’si (n=8) hastada
islem sirasinda takipte hipotansiyon gelisti. CI + gruptaki hastalarin ise %56,3’tinde hipotansiyon saptandi (p=0,027).

Sonug: [VC-CI'nin net olarak belirlenmis bir cut-off degeri bulunmamaktadir. Ancak yapilmis ¢alismalar 1s18inda bu
degerin %40-50 arasinda olmasi muhtemeldir. Hastaya ait diger demografik 6zellikler ve diger parametreler de hesaba
katilarak; her cerrahi islem 6ncesi IVC-CI hesaplanmasi ve islem sirasinda ve sonrasinda alinacak tedbirlerin buna gore
alinmasini 6neriyoruz.

Anahtar kelimeler: Kollapsibilite, Hipotansiyon, Anestezi, Ultrasonografi
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The Role of Inferior Vena Cava Collapsibility Index in Predicting Hypotension After
Induction of General Anesthesia

Abstract

Aim: The aim of our study is to evaluate the sensitivity and specificity of the Inferior Vena Cava Collapsibility Index (IVC-
CI) in predicting hypotension following anesthesia induction.

Method: IVC-CI was calculated for patients undergoing elective surgical procedures before the operation in our hospital.
The patients were divided into two groups accordingly. Patients were hemodynamically monitored during the
intraoperative and postoperative periods. The occurrence of hypotension was evaluated based on predetermined
criteria.

Results: A total of 49 patients were included in our study. The patients' mean age was 40.32 * 11.06 years, and their
Body Mass Index (BMI) was 26.53 + 3.97 kg/m?. Of our patients, 65.3% (n=32) were female and 34.7% (n=17) were
male. Among the patients, 32.5% (n=16) were in the Collapsibility Index + (CI+) group, and 67.5% (n=33) were in the CI-
group. Hypotension developed in 24.2% (n=8) of patients in the CI- group during monitoring. In the CI+ group, 56.3% of
the patients developed hypotension (p=0.027).

Conclusion: There is no clearly defined cut-off value for IVC-CI. However, based on previous studies, this value is likely
to be between 40-50%. Considering the other demographic characteristics and parameters of the patient, we recommend
calculating the IVC-CI before each surgical procedure and taking necessary precautions during and after the procedure
accordingly.

Keywords: Collapsibility, Hypotension, Anesthesia, Ultrasonography.

GIRIS tasir3. Hipotansiyon, organ beslenmelerini
azaltarak bobrek, kalp, beyin, karaciger basta
olmak tizere tiim organlarin fonksiyonlarinda
bozulmaya yol acarak hastanede kalis siiresini
uzatabilmekte ve 6lim dahil kotli sonuglara
sebep olabilmektedir4. Anestezik ilaclar, uzun
streli aclik, yetersiz sivi alimi, damar i¢i sivi
hacminin azalmas1 veya yetersiz olmasi gibi
sebepler hipotansiyon olusumunu
tetikleyebilmektedir>. Hipotansiyon gelisimi
Anestezikler uygulama yollarina gére ve gnceden tahmin edilebilmektedir. Bunun icin

etkilerine gore cesitli siniflara  ¢okea gelistirilmis metod bulunmaktadir®.
ayrilabilmektedir. Genel anestezi icin genellikle

intravendz (IV) ve inhale anestezikler kombine
kullanilmaktadir. Anestezik maddelerin
genelinin kardiyak debiyi ve kan basincini
azaltic1 yan etkileri bulunmaktadir. Bu sebeple
cerrahi islemler sirasinda hastalar bu ac¢idan
monitorize izlenmektedir?.

Genel anestezi, hayati islevlerde degisiklik
yapmaksizin; gecici biling kaybi, agr1 hissinin
engellenmesi, reflekslerin kayb1 ve gerektiginde
kas gevsemesi durumudur. Anestezik maddeler,
beyinde, beyin sapinda ve omurilikteki 6zel
reseptorlere baglanarak  biling kaybi
olusturmakta; beyin sapina etkileriyle de motor
blokaj meydana getirmektedirler?.

Solunumu diizenli ve spontan olan hastalarda,
ultrasonografi (USG) kullanilarak o6lgilen ve
hesaplanan vena kava inferior kollapsibilite
indeksinin (IVC-CI) siv1 eksikligini belirlemede
onemli bir parametre oldugu bir¢cok
arastirmada belirtilmistir’. Yontemin basit,
ucuz ve noninvaziv olmasi, santral ven6z basing
Genel anestezi altinda cerrahi islem (CVP) 6lciimii veya arteriyel basin¢ izlemine

uygulanacak hastalarda, operasyon oncesi, kyasla avantajlar saglamaktadirs.
sirasl ve sonrasinda sistemik arter basincinin

normal seviyelerde tutulmasi hayati énem Calismanin temel amaci, anestezi indiiksiyonu

sonrasl hipotansiyonun 6ngoriilmesi icin Vena
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kava inferior (IVC)'dan tiiretilen IVC-CI
parametresinin hipotansiyon 6n gordirme
sensitivite ve spesifitesini degerlendirmektir.
Bu calisma ile hedeflenen anestezi ydnetim
cesitlerine katkida bulunmaktir.

YONTEMLER
Calisma Dizaym
02.02.2024- 31.04.2024 tarihleri arasinda
hastanemizde  elektif cerrahi  prosediir

planlanan ve dahil edilme Kkriterlerini saglayan
hastalar ¢calismamiza dahil edilmistir. Hastalar,
calisma ile ilgili tiim detaylar hakkinda hem
sozel hem de yazili olarak bilgilendirilmis ve
tiim katilimcilar i¢in aydinlatilmis onam belgesi
diizenlenerek imzalar1 alinmistir.

Dahil edilme kriterleri; 18-65 yas arasinda, ASA
[I/1II, genel anestezi altinda, kardiyovaskiiler
prosediirler disinda, elektif cerrahi prosediir
planlanan 48  go6nulli  hasta  olarak
belirlenmistir.

Dislanma Kriterleri ise;

Calismaya katilmak istemeyen hastalar, ASA IV
grubu hastalar, sistolik kan basinct 180 mmHg
ustii veya 90 mmHg altinda olan hastalar,
pulmoner arter basinct 40 mmHg tistiinde olan
hastalar, bilinen karotis darligi mevcut olan
hastalar, feokromasitoma hastalari, [VC nin
optimal olarak goriintilenemedigi hastalar,
gebeler ve ongoriilen veya goriillemeyen zor
hava yolu olan hastalar olarak belirlenmistir.

Calismamiz icin etik kurul onay1r Dicle
Universitesi Tip Fakiiltesi Girisimsel Olmayan
Klinik  Arastirmalar Etik  Kurulu'ndan

17.01.2024, 192 numaral karar ile alinmistir.

Tlm hastalar ameliyathanenin premedikasyon
boliimiine alinarak elektrokardiyogram (EKG),
nabiz, non-invaziv arteryel kan basinci (NIBP)
ve periferik arteryel oksijen satiirasyonu
(Sp02) ve viicut sicaklhigl yoniinden monitorize
edilmistir.

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 391-398

Ultrasonografik taramalar, anestezide ultrason
kullanimi1 alaninda deneyimli, yeterli egitimi
almis 2 anestezi uzmanindan biri tarafindan
gerceklestirilmistir. Hastanemizde mevcut
ultrason makinesi kullanilmistir (GE Logiq,
Bothell, WA, Almanya). Olgiimler icin konveks
prob (4 MHz) kullanilmistir. Inferior vena kava
B-modunda longitudinal paramedian subksifoid
pencereden gorintilenmistir. M-mod i¢in
hepatik ven girisinin proksimalinde ve sag
atriyumdan 0,5-3 cm uzaklikta olan venin son
bolimi sec¢ilmis ve olglimler Amerikan ve
Avrupa Kardiyoloji Derneklerinin uzlasma
belgesinde onerildigi sekilde yapilmistir.

Hastanin normal solunumu altinda damarin
maksimal ekspirasyon ve inspirasyon caplari
kaydedilmis (IVC ekspirasyon cap1 ve IVC
inspirasyon c¢ap1) ve asagidaki formiil
kullanilarak kollapsibilite indeksi (IVCCI)
hesaplanmistir; (IVC ekspirasyon c¢api- IVC
inspirasyon ¢ap1) / IVC ekspirasyon ¢ap1 x 100
= [VCCI. Ekspirasyon ve inspirasyondaki IVC
cap1 ayni solunum dongiisii sirasinda 6l¢ildi.

Olgiilen IVC-Cl'ye gére iki grup olusturuldu.
Hemodinamik ve  solunumsal bulgulari
kaydedilen hastalar ameliyathaneye alindi. 3
dakika preoksijenasyon sonrasi hastalara genel
anestezi saglamak icin yasa, kiloya, gore 1-2
mg/kg iv midazolam, fentanil (1-2 pg/kg),
propofol (1,5-2 mg/kg) ve nondepolarizan kas
gevseticiler (rokiironyum veya vekiironyum)
uygulanarak indiiksiyon yapildi. Hastalar
entiibe  edilmeden o6nce solunum ve
hemodinamik belirtiler yeniden 6l¢iildii.

Anestezi indiiksiyonunu takiben hipotansiyon;
Ortalama Arteryel basing (OAB)'da 65
mmHg'nin altina bir diisis ve/veya OAB'de
baslangica gore %30'un tuzerinde bir dusus
olarak tanimlandi. Hastalarin operasyon
suresince vital bulgular1 5 dk bir olciilerek
kaydedildi. Anestezi indiiksiyonundan sonraki
30 dakika i¢inde yapilan ol¢limler ¢alisma icin
not alind1.
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istatistiksel Analiz

Analizler SPSS (Statistical Package for Social
Sciences; SPSS Inc., Chicago, IL) 22 paket
programinda degerlendirilmistir. Calismada
tanimlayic1 veriler kategorik verilerde n, %
degerleri, sirekli verilerde ise
ortalamazstandart sapma (Ort+SS) degerleri ile
gosterilmistir.  Gruplar  aras1  kategorik
degiskenlerin  karsilastirilmasinda  ki-kare
analizi (Pearson Chi-kare) uygulanmistir.
Surekli  degiskenlerin  normal  dagilima
uygunlugu Kolmogorov-Smirnov testi ile
degerlendirilmistir. Ikili gruplarin
karsilastirilmasinda Student T testi ve Mann
Whitney U-testi kullanilmistir. Coklu grup
ortalama karsilastirmalari icin Oneway ANOVA

ve Kruskal-Wallis testleri  kullanilmistir.
Analizlerde istatistiksel anlamhlik diizeyi
p<0,05 olarak kabul edilmistir.

BULGULAR
Demografik Veriler

Calismamiz katilma kriterlerini karsilayan 49
goniilli kisi dahil edildi. Hastalarin ortalama yas
degeri 40,32 + 11,06, ortalama Viicut Kitle
Indeksi (VKI) degeri 26,53 + 3,97 kg/m2 idi.
Hastalarimizin cinsiyet dagilimi %65,3 (n=32)
hasta kadin %34,7 (n=17) hasta erkek cinsiyet
olarak elde edildi. Hastalarin preop donemde
anestezi acisindan risk belirleme skoru olan
American Society of Anesthesiologists (ASA)
skoru dagiliminda; %14,2 (n=7) hasta ASA |,
%71,6 (n=35) hasta ASA II, %14,2 (n=7) hasta
ASA 1II olarak smiflandirildi (ASA IV olan
hastalar ¢alismaya dahil edilmedi) Ek hastalik
varligl incelendiginde %74,5 (n=36) hastada ek
bir hastalik saptanmazken %26,5 (n=13)
hastada eslik eden bir hastalik saptandi (Tablo
[). Calismaya katilan hastalarda mevcut olan ek
hastaliklar Tablo II de, hastalarin gecirdikleri
cerrahi tiirleri ise Tablo III de aciklanmistir.

Tablo I: Demografik Ozellikler

n=49 Ort 1SS
Hasta Yagi (min- |, 35 (19.64) 11,06
max)
VKI (min-max) 26,53(19,05-35,16) 3,97
n %
Cinsiyet
Kadin 32 65,3
Erkek 17 34,7
ASA
ASA | 7 14,2
ASA I 35 71,6
ASA I 7 14,2
Ek hastalk
Yok 36 73,5
Var 13 26,5

n: Hasta sayisi, Ort: Ortalama deger, SS: Standart sapma, VKI: Viicut
kitle indeksi, ASA: American Society of Anesthesiologists.

Tablo II: Ek hastaliklar

n=13 n %
Bir adet ek hastaligi olanlar 6 26
Birden fazla ek hastaligi olanlar 7 54
n: Hasta sayisi

Sadece bir ek hastalig1 olan hastalarin 2 tanesinde
hipertansiyon, 2 tanesinde guatr diger kalan
hastalarda da astim ve intrakraniyal Kkitle
gorilmistir.

Birden fazla ek hastalig1 olan hastalarda ise 2
hastada hipertansiyon ve diyabet, bir hastada
hipertansyon ve Parkinson, bir hastada koroner
arter hastaligl ve astim oldugu goriilmiis, kalan
hastalarda ise hipertansiyon ve diyabete ek olarak
guatr, astim, romatoid artirt oldugu gorilmiistir.

Tablo Ill: Hastalarin opere edildigi bolimler

n=49 %
n

Obstetri ve Jinekoloji 13 26,5

Genel Cerrahi 12 24.4

Kulak Burun ve Bogaz 6 122

Plastik ve Rekonstruktif Cerrahi 5 10,2

Beyin ve Sinir Cerrahisi 5 10,2

Uroloji 4 81

Gogus Cerrahi 5 4

Ortopedi 1 2

Go6z hastaliklan 1 2

n: Hasta sayisi
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Calismamiza  katilan  hastalarin  preop
hemodinamik  ve  goriintiileme  verileri
incelendiginde; IVC max degeri ortalama 1,99 +
0,54 cm, [IVC min degeri ortalama 1,30 * 0,49 cm
olarak saptanmistir. Bu degerler ile hesaplanan
IVC-CI ortalamalann %35,20 + 12,87 olarak
bulunmustur. Hastalarin hesaplanan IVC-CI
degerlerine gore 2 gruba ayrilmistir. Buna gore;
Hastalarin %67,3'i  (n=33) hastada yeterli
kollapsibilite saptanmayan grupta (IVC-CI <
%40), %32,7’si (n=16) ise yeterli kollaps
Olciilen grupta ele alinmistir (IVC-CI > %40).
Literatir verileri 1s181nda %40 ve ustiinde bir
indekse sahip hastalar, yeterli kollapsibilitesi
olan (CI+), diger bir deyisle intravaskiiler
volliimii fazla olmayan (dehidrate olan hastalar)
grup olarak kabul edildi. <%40 bir indekse
sahip hastalar, yeterli kollapsibilitesi olmayan
(CI-), diger bir deyisle intravaskiiler voliimii
fazla olan (dehidrate olmayan hastalar) grup
olarak kabul edildi.

Hipotansiyon Gelisen ve
Gruplarin incelenmesi

Gelismeyen

Calismamizda, anestezi indiiksiyonunu takiben
OAB'de 65 mmHg'nin altina bir diisiis ve/veya
OAB'de baslangica gore %30'un Uzerinde bir
diisiis olmasi hipotansiyon olarak tanimlandi.
Buna gore calismamiza katilan 49 hastanin
%34,6’'sinda (n=17) hipotansiyon gelisti,
%65,4’linde (n=32) hipotansiyon gelismedi.

Bu sekilde iki gruba ayirdigimiz hastalarin
hemodinamik ve demografik 06zelliklerinin
kiyas1 yapildiginda; hipotansiyon gelismeyen
grubun baslangi¢ OAB ortalamas1 95,63 + 11,44
mmHg iken hipotansiyon gelisen grubun
ortalamasi 107,88 + 12,62 olarak saptand.
Hipotansiyon gelisen grubun baslangic OAB
degerleri gelismeyen gruba gore istatistiksel
olarak anlamh sekilde daha yiliksek olarak
saptandi (p=0,001). Hipotansiyon gelismeyen
grubun IVC max ortalamasi 2,07 * 0,53 cm iken
hipotansiyon gelisen grubun ortalamas: 1,82 *
0,55 olarak saptandi. iki grup arasinda
istatistiksel acidan bir fark saptanmadi

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 391-398

(p=0,128). Hipotansiyon gelismeyen grubun
IVC min ortalamast 1,42 += 0,50 cm iken
hipotansiyon gelisen grubun ortalamasi 1,07
0,39 olarak saptandi. Hipotansiyon gelisen
grubun IVC min degerleri istatistiksel olarak
anlamli sekilde daha diisiik saptandi (p=0,020).
Hipotansiyon gelismeyen grubun [IVC-CI
ortalamasi %32,46 + 10,51 iken hipotansiyon
gelisen grubun ortalamasi %40,36 * 15,48
olarak saptandi. Hipotansiyon gelisen grubun
IVC-CI degerleri istatistiksel olarak anlamh
sekilde daha yiiksek saptandi (p=0,040).

IVC Kollapsibilite indeksine Gore Gruplarin
incelenmesi

Hastalarin %32,5’i (n=16) CI+ grupta, 67,5'i
(n=33) CI- grupta saptandi. CI - gruptaki
hastalarin  %24,2’si (n=8) hastada islem
sirasinda takipte hipotansiyon gelisti. CI +
gruptaki hastalarin ise %56,3'tinde
hipotansiyon saptandi. CI+ grupta (yeterli
kollapsibilite saglanan, diger bir deyisle
intravaskiiler volliimii fazla olmayan grupta) CI-
gruba kiyasla istatistiksel olarak anlaml sekilde
daha ytliksek oranlarda hipotansiyon saptandi
(p=0,027) (Tablo: IV).

Tablo IV: IVC Kollapsibilite indeksine Gére Gruplarin
Incelenmesi

Hipotansiyon Gelisme
Durumu p
Yok Var

IVC n

ClI- (IVC-Cl<%40) 25 (%75,8) |8 (%24,2)
Kollapsibilite (%)
indeksi n 0,027*

Cl+ (IVC-CI2%40) 7 (43,8%) |9 (56,3%)
gruplari (%)

TARTISMA

Anestezi indiiksiyonunu takiben hipotansiyonu
ongormede inferior vena kava kollapsibilite
indeksinin o6lcimi degerli bir arag¢ olarak
kullanilmaya baslanmistir.

Klinik uzmanlar, IVC-CI ve IVC-aort indeksi gibi
parametreleri degerlendirerek hastanin
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hemodinamik durumu hakkinda bilgi sahibi
olabilmektedir ve hipotansiyonun meydana
gelmesini 6ngorebilmektedirler?-11,

IVC ¢ap1 ve solunumla degiskenligi de cesitli
hasta popilasyonlarinda yiiksek o6zgilliik
gostererek indiiksiyon sonrasi hipotansiyonun
giiclii ongoriiciileri olarak tanimlanmaktadir?2,
IVC-CI, spinal anestezi, elektif cerrahi
prosediirler ve diz eklemi replasman
ameliyatlar1 gibi farkli klinik senaryolarda
degerlendirilmis ve bu Olglimiin farkh
ortamlarda hipotansiyonu 6ngoérmede c¢ok
yonliliiglinii gosterilmistiri3-15,

Liu ve ekibi tarafindan 27 ¢alisma ile yapilan bir
metaanaliz ¢alismasinda (2024) tarafindan
yapilan ¢alismalar, baslangictaki IVC cap1 ve
IVC-CI'nin; yas, cinsiyet, kilo, boy, viicut kitle
indeksi ve viicut ylizey alanina gore
degisebilecegini one  surmektedir. Bu
demografik o6zellikler, IVCCI degerlerinin
yorumlanmasini ve hipotansiyon riski ile olan
iliskisini etkileyebilecegini belirtmektedir?e.
Bizim yaptigimiz calismada da hipotansiyon
gelismeyen grubun yas ortalamasi 37,74 *
10,19 iken hipotansiyon gelisen grubun
ortalamasi 45,31 * 11,28 olarak saptand.
Hipotansiyon gelisen grup istatistiksel olarak
anlamli sekilde daha yash bulundu (p=0,025).
Hipotansiyon  gelismeyen  grubun  VKI
ortalamasi 25,71 + 3,79 iken hipotansiyon
gelisen grubun ortalamasi 28,12 * 3,92 olarak
saptandi. Hipotansiyon gelisen grup istatistiksel
olarak anlamh sekilde daha yiiksek VKi’ye sahip
bulundu (p=0,048). Tim literatiir verileri ve
kendi verilerimiz 1s181nda ulastigimiz sonug yan
faktorlerin de hipotansiyon gelisimi a¢isindan
goz oniinde bulundurulmasi gerekliligidir.

Zhang ve ark tarafindan yapilan ¢alismada pre
op Olgilen IVC-CI agisindan incelendiginde
hipotansiyon gelisen grupta ortalama IVC-CI
%50 olarak ol¢iilmus ve gelismeyen grupta ayni
deger ortalama %31 olarak saptanmistir.
Hipotansiyon gelisen grubun IVC-CI ortalamasi

istatistiksel olarak anlaml sekilde daha yiiksek
bulunmustur (p<0,001)17.

Agarwal ve ekibi, genel popiilasyonda
induksiyon sonrasi hipotansiyonu 6ngérmede
I[VC-CI'nin icin en iyi cut-off degeri olarak
263.3% olarak saptamiglardir. Agarwal'in
calismasi ile mevcut ¢calismalar arasindaki fark,
calisilan  popiilasyonlarin  demografik ve
komorbid ozellikleri agisindaki farkliligindan
kaynaklaniyor olabilecegi diistiniilmektedir18.

Topal ve ark tarafindan yapilmis olan calismada
hipotansiyon gelisen grupta ortalama IVC-CI
%41,7 olarak ol¢ilmiis ve gelismeyen grupta
ayni deger ortalama %38,0 olarak saptanmistir.
Bu c¢alismada [IVC-CI Kkarsilastirmasi ile
hipotansiyonun ongordiriculiigi istatistiksel
olarak anlaml bulunamamistir (p=0,213)1°.

Maciuliené ve ark yaptig1 bir baska calismada da
hipotansiyon gelisen grupta ortalama IVC-CI
%38,4 olarak Ol¢ilmiis ve gelismeyen grupta
ayni deger ortalama %34,7 olarak saptanmistir.
Bu calismada da IVC-CI karsilastirmasi ile
hipotansiyonun 6ngordiirticiiligii istatistiksel
olarak anlaml bulunamamistir (p=0,521)13.

Ni ve ark yaptig1 calismada hipotansiyon gelisen
grupta ortalama IVC-CI %46,1 olarak olciilmis
ve gelismeyen grupta ayni deger ortalama
%37,0 olarak saptanmistir. Bu ¢calismada IVC-CI
degeri yiksek olan grupta daha c¢ok
hipotansiyon gelistigi saptanmistir (p<0,001)20.

Lal ve ark yaptig1 calismada hipotansiyon
gelisen grupta ortalama IVC-CI %50,22 olarak
Olclilmiis ve gelismeyen grupta ayni deger
ortalama %35,23 olarak saptanmistir. Bu
calismada da IVC-CI degeri ylksek olan grupta
daha cok hipotansiyon gelistigi saptanmistir
(p<0,001)21,

Bizim yaptigimiz ¢alismada hipotansiyon
gelismeyen grubun IVC-CI ortalamasi %32,46 +
10,51 iken hipotansiyon gelisen grubun
ortalamasi %40,36 * 15,48 olarak saptandi.
Hipotansiyon gelisen grubun IVC-CI degerleri
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istatistiksel olarak anlaml sekilde daha yiiksek
saptandi (p=0,040).

SONUC

Indiiksiyon sonras: hipotansiyonla gelisimi ile
ilgili en yaygin degistirilebilir risk faktori
hipovolemidir ve volim durumunun optimize
edilmesi amaciyla sivi tedavisi yonetiminin
yapilmasi hipovolemiyi 6nleme konusunda
temel olarak kabul edilir. Hipovolemiyi tespit
etmek i¢in kullanilan yontemler, klinisyene
indiiksiyon oncesi volim durumunu optimize
etme ve indlksiyon sonrasi hipotansiyon
olusumunu 6nleme sansi saglar.

IVC  kollapsibilite indeksi ile anestezi
induksiyonu sirasinda gelisebilecek
hipotansiyon arasindaki iliski, anestezi alaninda
supheli sonuclar1 olsa da ¢ogu calisma ile
kanitlanmis bir iliskidir. Calismalar, islem
oncesi hesaplanan IVC-Cl ile genel anestezi veya
spinal anestezi indiksiyonunu takiben
hemodinamik degisiklikleri 6ngormede etkili
oldugunu gostermektedir. Bu parametreleri
kullanarak klinisyenler, hipotansiyon riski daha
yluksek olan bireyleri preoperatif olarak
belirleyebilir ve yonetim stratejilerini buna
gore Ozellestirerek optimal hasta sonuglarini
saglamak i¢in ¢caba gosterebilirler.

[VC-C], indiiksiyon sonrasi hipotansiyon riski
tasiyan hastalar1 belirlemek icin kolay,
noninvaziv ve cazip bir segenektir ve daha fazla
arastirilmalidir. Hastaya ait diger demografik
ozellikler ve diger parametreler de hesaba
katilarak; her cerrahi islem oOncesi IVC-CI
hesaplanmasi ve islem sirasinda ve sonrasinda
alinacak tedbirlerin buna gore alinmasini
oneriyoruz.

Etik Kurul Karar1: Calismamiz icin etik kurul onayi
Dicle Universitesi Tip Fakiiltesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu'ndan 17.01.2024,
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Abstract

I read interestingly the article by Ipek et al!, which was published in your journal. The authors reported the causes of
clinical convulsion in neonates treated in their unit and found that the most common cause of neonatal seizure is hypoxic-
ischemic encephalopathy in term babies and germinal matrix bleeding in preterm babies. However, some methodological
and interpretative aspects may provide a further contribution to the article.

Keywords: Neonatal convulsion, perinatal asphyxia, ischemia

Adiyaman Universitesi Egitim ve Arastirma Hastanesi'nde Yenidogan Noébetlerinin Etiyolojik
Nedenlerinin ve Demografik Ozelliklerinin Degerlendirilmesi: Retrospektif Bir Calisma

0z

Derginizde yayinlanan Ipek ve ark.'nin (1) makalesini okudum. Yazarlar, linitelerinde tedavi edilen yenidoganlarda klinik

konviilsiyon nedenlerini bildirdiler ve yenidogan nobetlerinin en yaygin nedeninin tam dogan bebeklerde hipoksik-

iskemik ensefalopati ve erken dogan bebeklerde germinal matriks kanamasi oldugunu buldular. Ancak, bazi metodolojik
ve yorumlayici yonler makaleye daha fazla katki saglayabilir.

Anahtar kelimeler: Yenidogan nobeti, perinatal asfiksi, iskemi.
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To the Editor,

After reading the article, some methodological
and theoretical concerns regarding the article
are noted below.

In the introduction section, it is stated that one
of the aims of the study is to determine the
etiological causes of newborns admitted to the
neonatal intensive care unit (NICU) due to
seizures. However, the number of patients
subjected to imaging (MRI, USG), screened for
metabolic diseases, or underwent genetic
research has not been specified. In the
literature, the rate of neonatal convulsions due
to idiopathic (unknown) causes has been
reported as 9%.2 However, this rate is 37.5% in
the study. Similarly, genetic factors constitute
approximately 10% to 15% of the cases3*.
Authors should explain how this difference in
the distribution occurred and indicate what
interventions could be made to reduce this rate.

In the study, more than half of the patients
didn’t undergo an EEG examination, probably
due to unavailability. That means that seizures
in most patients were defined clinically, without
any neuromonitoring. Since a significant rate of
neonatal  seizures is only  detected
electrographically, with minimal or no clinical
findings, making a diagnosis solely clinically
causes some convulsions to be overlooked>7. In
a study by Murray et al. (n = 526 electrographic
seizures), 34% of seizures had a clinical
correlation on video and only a 9% detection
rate based on clinical observations by
experienced clinicians®. Therefore, a study with
inclusion criteria of clinical diagnosis limits the
representativeness of the findings.

The sentence you wrote in the discussion
section, "An APGAR score lower than seven at 5
min, is one of the criteria for perinatal asphyxia.
A score lower than three indicates severe, and a
score lower than seven shows moderate
neuro/cardiorespiratory depression’s is

unfortunately out of date and has no additional
contribution to the discussion. The American
Academy of Pediatrics (AAP) Guidelines on
Neonatal Resuscitation (2020) states the
criteria for perinatal asphyxia as follows: Apgar
<5 at one and/or five minutes suggests
perinatal asphyxia. Persistently low scores
indicate severity. In addition, as you wrote in
the discussion section, the most common
metabolic cause of neonatal convulsion is not
hypocalcemia but hypoglycemia®1% and in the
study by Nair et al, which you cited as a
reference, the most common metabolic cause
was stated as hypoglycemia, not hypocalcemia.
This was likely due to misinterpretation and
requires an Erratum.

In conclusion, although this study shows the
causes of clinical neonatal convulsions in a local
NICU, addressing the above-mentioned
concerns could enable more effective
interpretation of the findings and improve the
care of critically ill neonates.

Conflict of Interest: The authors declared no
conflicts of interest.

Financial Disclosure: The authors declared that
this study has received no financial support.
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0z

Tiberkiiloz (TB), Mycobacterium tuberculosis bakterisinin neden oldugu ve kronik graniilomatéz inflamatuar yanitla seyreden 6nemli
bir enfeksiyon hastaligidir. Deri TB, diger organlarla karsilastirildiginda oldukg¢a seyrek rastlanan bir patolojidir. Dermatoloji
polikliniklerine basvuran bireylerde, deri TB goriilme oraninin %0,1 ile %0,5 arasinda degistigi farkl calismalarda belirtilmistir.Deri
TB'nin etken patojenleri arasinda M. tuberculosis, M. bovis ve nadiren BCG asisinin ateniie susu yer almaktadir. En yaygin deri TB tipi
olan Lupus vulgaris (LV), kronik ve ilerleyici bir form olup, genellikle daha dnce TB basiline maruz kalmis duyarl bireylerde gelisir.
LV'nin tanisi klinik bulgular ve histopatolojik incelemelerle konulmakta olup, tedavisi dortlii antitiiberkiiloz rejimi ile yapilmaktadir.
Bu ¢alismada, yirmi yil dnce sag el bileginde kii¢lik bir papiil olarak baslayan ve biiyiiyen lezyon nedeniyle basvuran bir LV vakasi
sunulmaktadir. Hastaya yapilan biyopsi sonucu LV tanis1 konulmus ve alt1 aylik tedavi sonrasi lezyonlarda gerileme gézlemlenmistir.
Deri TB'nin nadir bir formu olan LV, genellikle bas ve boyun bélgesinde goriiliirken, bu olgu nadir tutulum olarak el bileginde tespit
edilmistir. Deri TB'nin erken tani ve tedavisi, komplikasyonlarin 6nlenmesi a¢isindan biiyiik 6nem tasimaktadir.

Anahtar kelimeler: Kutan6z tiiberkiiloz, lupus vulgaris, tiiberkiiloz

An Uncommon Case of Lupus Vulgaris Localized in the Upper Extremity

Abstract

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis, typically characterized by a chronic granulomatous
inflammatory response. Cutaneous TB is relatively rare, with an incidence between 0.1% and 0.5% among patients attending
dermatology clinics. The main pathogens responsible include M. tuberculosis, M. bovis, and, in rare cases, the attenuated strain of
Bacillus Calmette-Guerin (BCG) vaccine. Lupus vulgaris (LV), the most common cutaneous TB form, is a progressive and chronic
disease that often occurs in individuals previously exposed to TB. Diagnosis is confirmed through clinical evaluation and
histopathological examination, with treatment based on a quadruple anti-tuberculosis regimen. This report presents a case of LV that
began as a small papule on the right wrist twenty years ago, progressively enlarging. Biopsy confirmed LV, and after six months of
treatment, lesion regression was observed. Although LV usually affects the head and neck, this case represents a rare involvement of
the wrist. Early diagnosis and treatment are critical for preventing complications.

Keywords: Tuberculosis, Cutaneous, Lupus Vulgaris, Tuberculosis.
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GIRIS

Tuberkiiloz (TB), Mycobacterium tuberculosis
bakterisinin neden oldugu ve kronik
graniilomatéz inflamatuar yanitla seyreden
onemli bir enfeksiyon hastaligidir. Deri TB,
diger organlarla Kkarsilastirildiginda oldukga
seyrek rastlanan bir patolojidir. Dermatoloji
polikliniklerine basvuran bireylerde, deri TB
gorilme oraninin %0,1 ile %0,5 arasinda
degistigi farkl ¢alismalarda belirtilmistir®. Deri
TB vakalarinda, baslica etken
mikroorganizmalar arasinda M. tuberculosis, M.
bovis ve nadiren M. bovis’in zayiflatilmis susu
olan Bacillus Calmette-Guerin (BCG)
bulunmaktadir?. Lupus wvulgaris (LV), deri
TB'nin en sik goriilen formudur3. LV, daha 6nce
TB basiline maruz kalmis duyarl bireylerde
gelisen, kronik ve ilerleyici bir deri TB
formudur*.

Immiin sistemi orta diizeyde olan bireylerde,
endojen TB'nin hematojen, lenfojen ve
komsuluk yoluyla yayillmasi sonucu
reenfeksiyon seklinde TB gelisebilir. Ayni
zamanda, primer inokiilasyon TB'si veya BCG
asisin1  takiben de ortaya ¢ikabilirs. BCG
asilamasinin ardindan LV gelisimi olduk¢a
nadirdir. Tek bir asilama ile riskin 1/100.000 ile
1/200.000 arasinda oldugu belirtilmistir®. Deri
TB'de oOzellikle kronik lezyonlara sahip
vakalarda, tiiberkiiloz basillerinin  tespit
edilmesi ve Kkiiltiir ortaminda c¢ogaltilmasi
oldukca zordur. Tani genellikle klinik bulgular
ve histopatolojik incelemelerle konulur. Tanisal
stirecte, Tiberkiilin Deri Testi (TDT) ve
Polimeraz Zincir Reaksiyonu (PCR) gibi
laboratuvar testleri yardimci yontemler olarak
kullanilir?. Olgumuzun sunumunda amag, lupus
vulgaris lezyonlar1 olan hastanin tan1 ve
tedavisinde izlenen basamaklar paylasilarak
literattire katkida bulunmak, atipik bolgelerdeki
LV vakalari i¢in yol gosterici olmaktir.

OLGU SUNUMU

Yetmis bir yasinda ev hanimi olan hasta, 20 yil
once sag el bileginde kii¢lik bir papiil olarak
baslayan ve zamanla biiyliyen bir lezyon
nedeniyle klinigimize basvurdu. Hastanin
gecmis tibbi dykiisiinde, dermatoloji klinigine
tekrarlayan basvurular: mevcuttu.
Hipertansiyon tanisi nedeniyle zofenopril
tedavisi almakta olan hastanin bir bdbregi
atrofik durumdaydi. Bunun disinda ek bir
hastaligl bulunmamaktaydi. Hasta, 20 y1l 6nce
hayvancilikla ugrasmisti, basvuru sirasinda
ates, gece terlemesi veya Oksiirtik gibi sistemik
semptomlar mevcut degildi. Dermatolojik

muayenesinde, sag el bileginin medial kisminda,
yaklasik 3x4 cm capinda, kirmizi-mor renkte,
kalin skuaml ve kasintisiz likenoid plak gortildi
(Resim 1).

Resim 1. Sag el bilegi medialinde kirmizi-mor endure
kalin skuamh plak

Hastadan  lupus  wvulgaris, tiiberkiilozis
verriikoza kutis, sarkoidoz ve liken planus 6n
tanilar1 ile punch biyopsi yapildi. Patolojik
incelemede 4x biiylitmede lamina propria ve
retikiiler  dermiste, ortalarinda  nekroz
icermeyen epiteloid histiositler ve lenfoid
hiicrelerden olusan nonkazeifiye graniilom
yapilari (Resim 2) 20x biiylitmede graniilom
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yapilarinda Langhans tipi multiniikleer dev

hiicreler (Resim 3) goriildii ve hastaya lupus
vulgaris tanis1 konuldu. Tedavi olarak dortli
anti-tiiberkiiloz rejimi uygulanmaya baslanildi.
Tedavi stireci, iki ay silireyle izoniazid,
rifampisin, pirazinamid ve etambutol; ardindan
dort ay siireyle izoniazid ve rifampisin
kullanilarak toplamda alti ay stirdi. Tedavi
sonrasi takipte, hastanin papiiler lezyonlarinin
hiperpigmentasyon birakarak geriledigi
gorildi (Resim 4).

5 e
fpes e

Resim 2. Lamina propria ve retikiler dermiste,
ortalarinda nekroz icermeyen epiteloid histiositler ve
lenfoid hiicrelerden olusan nonkazeifiye granilom
yapilari (H&E, x4)

T
2 P ‘“'- » " v

Resim 3.
multintkleer dev hicreler (H&E, x20)

Grandlom yapilarinda Langhans tipi

Dicle Tip Dergisi / Dicle Med ] (2025) 52 (2) : 403-406

Resim 4. Sag el biledi medialinde yer yer atrofik
hiperpigmente yama.

TARTISMA

Deri TB, akciger dis1 tiiberkiilozun nadir
rastlanan bir formudur. Hastaligin
etiyolojisinde, basilin deriye ekzojen veya
endojen yollarla ulasmasi 6nem tasir. Deri
tiiberkiillozunun en sik karsilasilan tipi olan LV,
genellikle servikal adenit veya pulmoner
tiberkiiloz gibi aktif tiiberkiiloz odaklarindan
ya da inaktif basilleri iceren odaklardan lenfojen
veya hematojen yayillim sonucunda gelisir.
Olgumuzda, ge¢miste tiiberkiiloz oykiisi
bulunmamaktaydi ve TDT pozitif olarak tespit
edildi. Fizik muayenede periferik lenfadenopati
mevcut degildi ve aktif pulmoner veya
pulmoner dis1 organ tutulumuna dair bulgular
saptanmadi. Bu durum, olgumuzda bulasin
primer inokiilasyon yoluyla gerceklestigini
distiindirmistiir.

Lupus vulgaris lezyonlar1 genellikle bas
bolgesinde lokalize olup, en sik etkilenen
alanlar burun, yanaklar ve kulak memeleridir.
Daha az siklikta boyun, ekstremiteler ve govde
bolgelerinde de goriilebilir8. Olgumuzda nadir
bir tutulum 6rnegi olarak el bileginde lezyon
gozlemlenmistir.

LV lezyonlar, baslangicta yumusak kivamda,
seffaf, kirmizimsi-kahverengi, derine yerlesmis
tiiberkiiller seklindedir. Bu tiiberkiiller tizerine
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bir lam ile bastirildiginda (diaskopi), elma
jolesini andiran sarimsi bir renk aldigi
gozlemlenir ve bu bulgu, LV varligim giicli bir
sekilde diistindiriir8. Tiberkiiller, iyilesirken
atrofik skatrisler birakabilir ve bu skatrisler
lzerinde yeni lezyonlar gelisebilir; bu 6zellik
LV'nin karakteristik bulgularindan biridir. A
Motta ve ark/nin sunduklar1 33 yas kadin
hastanin  boynun 6n  tarafinda olan
skrofuloderma skar1 {izerinde LV gelistigi
bildirilmistir®.

Tan1 amaciyla deri lezyonundan alinan
biyopsinin  histopatolojik  incelemesinde,
epiteloid hiicreler ve Langhans tipi dev
hiicrelerin olusturdugu graniilomlarin mevcut
oldugu; buna karsin, kazeifikasyon nekrozunun
minimal veya bulunmadig1 gézlemlenir. Basil,
dokuda nadiren saptanir ve genellikle kiiltiir

ortaminda Uremesi tespit edilemez. Cogu
vakada TDT pozitiftir!0. Lupus vulgaris
lezyonlar1  progresif olabilir ve tedavi

edilmediginde 6miir boyu siirebilir. Skatrislere
bagli mikrostomi, ektropiyon, burunda tama
yakin doku kaybi ve eklem kontraksiyonlari gibi
sekeller gelisebilir. Ayrica, olgularin %10'unda
skar {lzerinde skuamé6z hiicreli karsinom
gelisebilir?.

SONUC

TB insidansi ve prevalansinin yiiksek oldugu
tilkeler arasinda yer alan ililkemizde, derideki
kronik lezyonlarin ayirici tanisinda tiiberkiiloz
(TB) olasiligi mutlaka degerlendirilmelidir. Deri
TB'nin erken tani ve tedavisi komplikasyon
gelismesinde onleyici bir role sahiptir. Taninin
dogrulanmasi1 amaciyla kiiltiir ve biyopsi
islemlerinin gerceklestirilmesi gerekmektedir.
Sistemik semptomlar acisindan vaka
sorgulanmali fakat sistemik semptomlarin
yoklugu tiiberkiiloz hastaligin1 dislamamalidir.
Ayrica hastamizda oldugu gibi ekstremitelerde
de LV’nin olabilecegi akilda tutulmali ayirici
tanilarda akla getirilmelidir.

Hasta Onam: Hastanin klinik bilgilerinin alinmasi ve
yayinlanmasi i¢cin hastadan bilgilendirilmis onam formu
imzali olarak alinmistir.

Cikar Catismasi Beyani: Yazarlar bu makale ile ilgili
herhangi bir ¢ikar catismasi bildirmemislerdir.

Finansal Destek: Calisma i¢cin herhangi bir kurumdan
finansal destek alinmamaistir.
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