 elIssNi30s1-9904




KOCATEPE TIP DERGISi

KOCATEPE MEDICAL JOURNAL

Yayimlayan / Published by
Afyonkarahisar Saglik Bilimleri Universitesi

Afyonkarahisar Health Sciences University

Afyonkarahisar Saglik Bilimleri Universitesi Adina Sahibi
On Behalf of Afyonkarahisar Health Sciences University
Owner and Responsible Manager

Prof. Dr. Necip BECIT
Afyonkarahisar Saglik Bilimleri Universitesi, Tip Fakiiltesi Dekani
Dean of Faculty of Medicine, Afyonkarahisar Health Sciences University

BAS EDITOR/EDITOR IN CHIEF
Prof. Dr. Sefa CELIK
BAS EDITOR YARDIMCISI/ASSOCIATE EDITOR IN CIHEF

Prof. Dr. ibrahim KELES
Prof.Dr. Mehmet Nuri KONYA
Prof. Dr. Miijgan OZDEMIiR ERDOGAN
Dog. Dr. Cigdem OZER GOKASLAN

EDITOR YARDIMCILARI/ASSOCIATE EDITORS

Prof. Dr. Nese DEMIRTURK
Prof. Dr. Ozlem Ozcan CELEBI
Prof. Dr. Meltem BAYKARA
Prof. Dr. Dagistan Tolga ARIOZ
Prof. Dr. Atila EROGLU
Prof. Dr. Aysegiil KOROGLU
Prof. Dr. Hilal YESIL
Prof. Dr. Mine KANAT PEKTAS
Prof. Dr. Yeliz CETINKOL
Prof. Dr. Cengiz SARIKURKGU
Prof. Dr. Halit Bugra KOCA
Prof. Dr. Miijgan ERCAN KARADAG
Dog. Dr. Fehim Can SEVIL
Dog. Dr. Uyesi Emre ATAY
Dog. Dr. Serhat YILDIZHAN
Dog. Dr. Evrim Suna ARIKAN SOYLEMEZ
Dog. Dr. Pakize OZYUREK
Dog. Dr. Sule CILEKAR
Dog. Dr. Ayse TOLUNAY OFLU
Dog. Dr. Omer EKICi
Doc. Dr. Ahmet UZER
Dog. Dr. Cagr1 TURAN
Dog. Dr. Ozden KUTLAY
Dr. Ogr. Uyesi Bilge Kagan YILMAZ




YABANCI DiL EDITORLERi/ FOREIGN LANGUAGE EDITORS

Dr. Ogr. Uyesi Gamze DUR
Ogr. Grv. Hatice EKiZ
Ogr. Grv. Melek OLMEZ
Ogr. Grv. Sevim EMECEN
Ogr. Grv. Aysu OZUSTUN KIRAL

ETiK EDITORU /ETHICS EDITOR

Prof. Dr. Hasan ERBAY

ISTATISTIK EDITORU / STATISTICS EDITOR
Prof. Dr. Nurhan DOGAN
BILIMSEL SEKRETERYA /SCIENTIFIC SECRETARIAT

Dr. Ogr. Uyesi Nur Nehir BALTACI
Dr. Ogr. Uyesi Cigdem KARACA
Dr. Ogr. Uyesi Ozge FENERCIOGLU
Dr. Ogr. Uyesi Elif SIMIN ISSI
Dr. Ogr. Uyesi Selahattin UNLU
Dr. Ogr. Uyesi Emin DEMIREL

ULUSLARARASI DANISMA KURULU/INTERNATIONAL ADVISORY BOARD

Prof. Dr. Nurullah OKUMUS
Prof. Dr. Ferhan EMALI
Prof. Dr. Elif Glinay BULUT
Prof. Dr. Zafer ARIK
Prof. Dr. Hakan UZUN
Prof. Dr. Nader GHOTBI
Prof. Dr. Muhammad Shahid SHAMIM
Prof. Dr. Shamima Parvin LASKER
Prof. Dr. Michiko WATANABE
Ismail Baris TURKBEY
Banu BAYRAM
Prof. Dr. Abdoljalal MARJANI
Prof. Dr. Ferhan ATICI
Dog. Dr. Omer Hidir YILMAZ
Dog. Dr. Reha CELIKEL

TASARIM-DiZGi/ DESIGNING-EDITING

Ayse SURUC

Cilt / Volume: 26 Say1 / Number: 2 / Nisan 2025 Sayis1 /April 2025

Uc ayda bir yayinlanir / Published per three months




KOCATEPE TIP DERGISi

KOCATEPE MEDICAL JOURNAL

Yazisma adresi/Correspondence address:
Prof. Dr. Sefa CELIK

Afyonkarahisar Saglik Bilimleri Universitesi
Tip Fakiiltesi Dekanligi

Zafer Saglk Kiilliyesi

Dortyol Mah. 2078 Sok. No:3

03200, AFYONKARAHISAR

Tel: 0272 246 33 01

02722463303

e-posta: ktd@afsu.edu.tr
http://kocatepetipdergisi.afsu.edu.tr/

Yayin Sekreteri: Ayse SURUC

ISSN 1302-4612
e-ISSN 3061-9904

Cilt / Volume 26 Say1 / Number 2 / Nisan / April 2025


mailto:ktd@afsu.edu.tr
http://kocatepetipdergisi.afsu.edu.tr/

ICINDEKILER/CONTENTS

ARASTIRMA YAZISI / RESEARCH ARTICLE

» 6284 Sayill Kanun’a Gore Saglik Tedbir Karar1 Verilen Bireylerin Psikiyatrik Tanilar1 ve
Laboratuvar Bulgularinin Degerlendirilmesi

Omer ACAT, Okan IMRE, Mustafa KARAAGAG, Ekrem Furkan UCAK.............cmmmmmmmmssssssssssssene 89-93
» Cocukluk Caginda Saptanan Artrit Vakalarinin; Retrospektif Olarak incelenmesi
Hatice BUYUKOFLAZ, Muhammed Yasar KILING.......ccccceeevueieeeeriieseessseeeessessssesssensssssssssssssnsssesmnns 94-99

» Yogun Bakim Unitesinde Yatan Hastalarin Ailelerinin Anksiyete Durumlarinin Memnuniyetleri
Uzerindeki EtKisi

Emel KULEKCI, Sibel YILMAZ SAHIN, Emine IYIGUN.......c.ccouoeiivereuiiemre e essss e s 100-107

» Intrauterin Gelisme Geriligi ile Komplike Olan Gebeliklerde Inflamatuar Hematolojik
Parametrelerin Degerlendirilmesi

Hasan EROGLU, Seref Utku CAKIR, Fidansu ERDOGAN, Bayram Ali EKIN, Enes Eren SENEL, Berke
KAYA, Neslihan Sare NAZLI, Kadiralp OZDEMIR, Atiye Sedef DiLEK, Kadir Kaan SELCUK,
MeEliSA TEKIRTAS .....cvueueveeeeeieeetetstessssssesssesssessesssssesssssasssssss s ssssassssstssassesssssnsssssnssnsesssssssssssnsssansns 108-112

» Cocuk Acile Bagvuran Zehirlenme Vakalarinin Geriye Doniik Degerlendirilmesi
Sehadet AKDENIZ, Kamil SAHIN, Murat ELEVLI.......c.ccoceeevtiiee et sesssas s e s 113-121

> Histerektomi Yapilan Kadinlarda Endometriyal Biyopsi ve Kolposkopi Destekli Servikal
Biyopsinin Tani Dogrulugu: Tek Merkez Deneyimi

Seyma ilayda PALTACI, Sudaba GARIBOVA, Riza DUR, Mine KANAT PEKTAS........cccceuvrvrunene. 122-127

» Retrograd Popliteal Arter Girisimlerin Endovaskiiler Tedavi A¢gisindan Guivenlilik ve Efektivite
Sonuglari

Metin Onur BEYAZ, Senem URFALI, Sefer KAYA, Ibrahim DEMIR, Onur KOYUNCU,
TYAA FANSA ..ottt ee et st e eesesasas s sresss s s st sessss s sesssssa s st sessan et ansseatassnsanssbssansnsans st sas snsees 128-132

> Tiirkiye'de Acil Servis Calisanlarinda Tiikenmislik Sendromu

Ramazan Sami AKTAS, Sevdegiil BILVANISI, Ayse ERTEKIN, Gizem GIZL1,
FaruR KURHAN ..ottt ettt te e et te e e te e s et ee e e sae e e e sate e et aeeasnateees snsneesennesesens 133-139

» Perkiitan Lazer Disk Dekompresyonunun Kisa ve Uzun Donem Sonuglari: Retrospektif Bir Cohort
Calisma

Alper ERGIN, Hasan Kamil SUCU, Selin BOZDAG ..........coumeeeeermieeesesessssesssssssssssssesssssssssssessnseens 140-147

» Sosyal Izolasyonun Neden Oldugu Stresin Oksidatif Stres Belirtegleri ve Ogrenme ile iliskili
Norogranin/ Camku/Creb Proteinlerine Etkisi

Inci TURAN, Hale SAYAN OZACMAK ......coocueirreereeeteeesssesessetessssesss s sssesssessss s sssssssssssssssesssssnssanns 148-155



> Son 5 Yilda Morbid Obezite Sebepli Sleeve Gastrektomi Yapilan Hastalarin Post Operatif Erken
Dénem Sonuglarinin Degerlendirilmesi

Thsan TUMKAYA, Murat CILEKAR, Sezgin YILMAZ, Murat AKICI, Sule CILEKAR...................... 156-161
» Kolorektal Kanser Mortalitesindeki Bolgesel Farkliliklar, Tiirkiye
Nurhan DOGAN, ISMet DOGAN .........c..cceureureireireiserseesessessessessessesssssessssssssssssssssssssssemssessessessessessene 162-167

» Radyomik Ozellik Tabanli Makine Ogrenimi ile Meningiomalarin Preoperatif Derecelendirilmesi:
Bir Automl Calismasi

Emin DEMIREL, Cigdem OZER GOKASLAN.........ccoceteiverieeee st eesessst s eesessess s sssess s sesesanns 168-173

OLGU YAZISI / CASE REPORTS

» Nadir Goriilen Bir Vaka: Postpartum Anjiopati

Fatma Ebru ALGUL, Yiiksel KABLAN, Zercan KALL.......o.ooooeoeee oot eee e eeeeeeeeeenese e eee e 174-178

DERLEME YAZISI / REVIEW ARTICLE

» Erkek Infertilitesinde Semen Mikrobiyom Disbiyozu

Hatice Nur SEFLEK, Fatma Zehra ERBAYRAM, Semih TOKAK ......cccccovivrvniieininiin e e 179-189



Kocatepe Tip Dergisi
Kocatepe Medical Journal
26:89-93/ Nisan 2025 Sayisi

ARASTIRMA YAZISI / RESEARCH ARTICLE
6284 SAYILI KANUNA GORE SAGLIK TEDBIR KARARI VERILEN BiREYLERIN
PSiKiYATRIK TANILARI VE LABORATUVAR BULGULARININ
DEGERLENDIRILMESI

EVALUATION OF PSYCHIATRIC DIAGNOSES AND LABORATORY FINDINGS OF INDIVIDUALS
GIVEN A HEALTH CARE DECISION ACCORDING TO LAW NO. 6284

Omer ACAT', Okan iIMRE', Mustafa KARAAGAC', Ekrem Furkan UCAK®

'Karamanoglu Mehmetbey Universitesi Tip Fakiiltesi Halk Sagligi Ana Bilim Dali
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OZET

AMAG: Aile ici siddet bircok psikolojik ve fiziksel soruna yol
acabilir. Siddetin 6nlenmesi icin yol acan ve iliskili olan butln
durumlarin ve risk faktorlerinin tespiti dnem tasimaktadir. Aile
ici siddet nedenleri tespit edilip gerekli 6nlemler alindiginda
siddet magduru birey sayisi azalacaktir. Bu calismada Karaman
ilinde 6284 no'lu yasa ile saglik tedbiri karari verilen ve psiki-
yatri klinigine génderilen kisilerin psikiyatrik tani ge¢misleri ve
laboratuvarda uyusturucu/uyarict madde varliginin degerlendi-
rilmesi ile siddet uygulayan riskli gruplarin tespitinin yapilmasi
amaclanmistir.

GEREC VE YONTEM: Calisma grubu Eyliil 2019 — Eylil 2023 ta-
rihleri arasinda 6284 no'lu yasa geregi saglk tedbiri karari veri-
len ve Karaman Egitim Arastirma Hastanesi Psikiyatri Klinigi'ne
tani ve tedavi icin gonderilen kisilerden olusturuldu. Kisilerin
psikiyatrik tanilari ve idrar analizleri arastirildi.

BULGULAR: Calismaya toplam 99 kisi alind. Kisilerin %98,0i er-
kek, %2,0’'si kadind. Bireylerin yas ortalamalari 35,3+11,5 idi. Ki-
silerin %64,6'sinin ge¢cmisinde psikiyatrik tani mevcuttu. En sik
tani %42,2 ile depresyondu. Bireylerin %57,6'sinda alkol kulla-
nim bozuklugu ve %42,5'inde madde kullanim bozuklugu var-
di. Idrarda en cok tespit edilen maddenin kannabinoid (%41,9)
ve ikinci sirada amfetamin (%37,2) oldugu gorild.

SONUC: Bu calisma siddet uygulayan kisilerde siddet davranisi
ile depresyon, anksiyete bozuklugu gibi bazi psikiyatrik rahat-
sizliklar, kisilik bozuklugu, alkol ve madde kullanimi bozuklugu-
nun iliskili oldugunu géstermektedir. Bu calismamiz, siddetin
onlenmesi ve gerekli tedavilerin yapilmasi icin siddet uygulama
riski olan bireylerin taranmasi ve gerekli tedbirlerin alinmasina
yardimci olabilir ve yeni calismalara 6rnek teskil edebilir.

ANAHTAR KELIMELER: Aile ici siddet, Madde kullanicilari, Al-
kol kotl kullanimi.
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ABSTRACT

OBJECTIVE: Domestic violence can lead to many psychological
and physical problems. To prevent violence, it is important to
identify all situations and risk factors that lead to and are rela-
ted to it. When the causes of domestic violence are identified
and necessary measures are taken, the number of individuals
who are victims of violence will decrease. In this study, it was
aimed to determine the risk groups that perpetrate violence by
evaluating the psychiatric diagnostic histories and the presence
of drugs/stimulants in the laboratory of the people who were
sent to the psychiatry clinic in Karaman province and who were
given a health caution decision with the law no. 6284.

MATERIAL AND METHODS: The study group consisted of pe-
ople who were given a health caution decision by Law No. 6284
between September 2019 and September 2023 and sent to Ka-
raman Training and Research Hospital Psychiatry Clinic for diag-
nosis and treatment. Psychiatric diagnoses and urine analyses
were investigated.

RESULTS: A total of 99 individuals were included in the study.
98.0% of the individuals were male and 2.0% were female. The
mean age of the individuals was 35.3+11.5. 64.6% of the indivi-
duals had a history of psychiatric diagnosis. The most common
diagnosis was depression (42.2%). 57.6% of the individuals had
alcohol use disorder and 42.5% had substance use disorder. The
most common substance detected in urine was cannabinoid
(41.9%), followed by amphetamine (37.2%).

CONCLUSIONS: This study shows that some psychiatric disor-
ders such as depression, anxiety disorder, personality disorder,
alcohol, and substance use disorder are associated with violent
behavior in perpetrators of violence. This study may help to sc-
reen individuals who are at risk of violence and take essential
precautions for the prevention of violence and necessary treat-
ments and may serve as an example for new studies.

KEYWORDS: Domestic violence, Drug users, Alcohol abuse.
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INTRODUCTION

Domestic violence is recognized as a global
public health problem due to the psychological
and physical negative consequences it causes
(1, 2). Studies have reported that almost one in
three women have been exposed to male vio-
lence (3). In the literature, most of the studies
related to violence are related to the victims.
There are not many studies on the perpetrators
of violence. In studies related to perpetrators of
violence, various reasons have been counted.
Personality disorders, alcohol, and substance
addiction, and exacerbation periods of some
psychiatric disorders are some of them. Althou-
gh studies have found a relationship between
psychiatric disorders and violence, it has been
reported that the majority of these patients do
not resort to violence (4). Considering psychi-
atric disorders as the only cause of violence is
not a correct approach and may lead to stigma-
tization (5). However, knowing the relationship
between some psychiatric disorders and violen-
ce is important in terms of measures that can
be taken to prevent violence. It may victimize
many people and have negative effects (6 - 8).
Violence is a phenomenon that affects not only
the victims but also the family and the whole
society. To prevent violence, various laws have
been enacted in our country, as it is all over the
world. With the Law No. 6284, individuals who
commit domestic violence can be temporarily
removed from the victim by subparagraph (b)
of the first paragraph of Article 5; "To move
from the shared dwelling or the vicinity imme-
diately and to allocate the shared dwelling to
the protected person.'(9 - 10). Individuals who
have been ordered to be suspended may share
the same house with the victim again after the
suspension period ends. If the perpetrators of
violence have alcohol and substance addiction,
personality disorder, or any chronic psychiatric
disease, the victim may be exposed to violen-
ce again (11, 12). Since the violent behavior of
the person may be due to a disease that can be
eliminated with treatment as a result of psyc-
hiatric examination, under subparagraph (1) of
the first paragraph of Article 5 of Law No. 6284;
a health cautionary decision can be applied for
"To apply to the health center for examination
or treatment and to ensure having a treatment”.

Therefore, in case of suspicion, the perpetrators
of violence are sent to psychiatry clinics by the
relevant court to assess the appropriateness of
the health cautionary decision in terms of di-
agnosis and treatment (10, 13). Despite current
practices, violence has been on the rise recently
(14). For this reason, it is important to identify
the risky groups perpetrating violence to take
preventive measures with legal regulations. In
the literature, most of the studies on the Law
No. 6284 are related to the victims of violen-
ce and there are very few studies on the per-
petrators of violence (15). When the causes of
domestic violence are identified and necessary
measures are taken, the number of victims of
violence will decrease. In this study, it was ai-
med to determine the risk groups of perpetra-
tors of violence by evaluating the psychiatric
diagnostic histories and the presence of dru-
gs/stimulants in the laboratory of the persons
who were sent to the psychiatry clinic and gi-
ven a restraining order under the Law No. 6284.

MATERIALS AND METHODS

The study group consisted of people who
were given a health caution decision in Kara-
man province between September 2019 and
September 2023 by the Law No. 6284 and
sent to Karaman Training and Research Hos-
pital Psychiatry Clinic for diagnosis and tre-
atment. The data for the study were obtained
from the archive of our hospital after obtai-
ning the necessary permissions. Those with
missing data were excluded from the study.

Ethical Committee

Ethics committee approval was obtained with
the approval of Karamanoglu Mehmetbey Uni-
versity Faculty of Medicine Ethics Committee
dated 05.10.2023 and numbered 09-2023/09.

Statistical Analysis

All data were analyzed in a computer environ-
mentusingthe SPSS 25.0 package program.Vari-
ableswere summarisedasfrequency"'n", percen-
tage "%", arithmetic mean, standard deviation
"SD", median (min-max), first quarter "Q1" and
third-quarter "Q3". The chi square test was used
to compare categorical data. The significance le-

vel of p <0.05wasacceptedforallanalysis results.



RESULTS

When the hospital records were retrospectively
examined, 106 people were given a restraining
order within the scope of Law No. 6284 betwe-
en September 2019 and September 2023 and
sent to the psychiatry clinic for a health mea-
sure decision. Seven people were excluded
from the study due to missing data. A total of
99 people were included in the study (97 ma-
les and 2 females). In terms of age groups, the
majority of those sent were between the ages
of 19-25 and 26-30, with 18.2% each (Figure 1).

20,0
18,0
16,0

14,0
12,0
10,0
8,0
6,0
4,0
2,0
| H e

16-18 19-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61 age
age age age age age age age age age and over

Figure1: Distribution of individuals according to age group

The mean age of the individuals was 35.3+11.5
years. 98.0% of the individuals were male and
2.0% were female. Of these, 64.6% had a psyc-
hiatric diagnosis in the past. The most common
diagnosis other than substance use disorder
was depression with 42.2%. Alcohol use disor-
der was present in 57.6% and substance use di-
sorder in 42.5%. The rate of drug abuse (Gaba-
pentin, Pregabalin) was around 14.1% (Table 1).

Table 1: Sociodemographic data and psychiatric diagnoses

n %
Male 97 98,0
Gender Female 2 2,0
No 35 354
Psychiatric Disease Yes 64 64,6
Depression 27 42,2
Anxiety Disorders 15 23,4
. Personal lity Disorder 13 204
Diagno Psychosis 6 94
ADHD 2 31
Obsessive -compulsive disorder 1 1,6
No 42 424

Alcohol Use Disorder Yes 57 576

No 56 57,5
Yes 43 42,5
No 85 85,9
Yes 14 14,1
MeanSd [Min-Max] Q1-Q3
35,3115 16-63 26-44

Drug Use Disorder

Drug Misuse

Age

In laboratory findings, multiple substances
were detected in urine in 28% (12/43). The most
common substance detected in urine was can-
nabinoid (41.9%) and the second most common
substance was amphetamine (37.2%) (Table 2).
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Table 2: Laboratory results.

Drug Type

Cannabinoid
Amphetamine
Opiate
Benzodiazepine
Cocaine

%
42
37
14
4
2

N ]
& &

When the presence of alcohol and substan-
ce use disorder was compared between those
with and without another psychiatric disor-
der, no significant difference was observed
(p=0.183; p=0.158, respectively) (Table 3).

Table 3: Alcohol and substance use disorder compared to other
psychiatric disorders.

Other Psychiatric Disorders

No Yes
n % n % xz p*
. No 1 57.9% 22 39.3%
Drug Use Disorder 1994  0.158
Yes 8 42.1% 34 60.7%
No 9 45.0% 17 28.8%
Alcohol Use Disorder 1772 0.183
Yes 11 55.0% 42 71.2%
* Chi-square test

The findings of the study show that some psy-
chiatric disorders and substance use disorders
are the underlying causes of violence in persons
referred to psychiatric clinics for health measu-
res under the Law No. 6284. In this study, the
most common psychiatric disorders were found
to be depression, anxiety disorders, personality
disorders, and psychotic disorders. In terms
of substance use disorders, cannabinoids and
amphetamines were in the first rank. When the
presence of alcohol and substance use disorder
was compared between those with and without
another psychiatric disorder, no significant dif-
ference was observed. The majority of the stu-
dies in the literature related to Law No. 6284 are
related to the victims of violence, and there are
few studies on the perpetrators of violence (13).

In the literature, many studies are showing that
there is a relationship between depression and
violence by this study. In many studies, it has
been reported that depression increases violent
behavior (16, 17). In some cases, depression may
manifest itself as violent behavior. It has been
reported that depression increases aggression
and may be associated with increased inflam-
mation in the brain (18). The findings of studies
on the relationship between anxiety, anger, and
violence are contradictory in the literature (19).
Anxiety is a person-specific intellectual and be-
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havioral fear response to internal and external
threatening stimuli. Studies have indicated that
both suppression of violence and expression
of violence in anxiety disorder may be a symp-
toms of anxiety disorder (20). This contradiction
may be due to the difference in the subtypes of
anxiety disorder. In this study, the high percen-
tage of depression and anxiety disorder in pe-
ople who committed violent behavior may be
the result of violence rather than the cause of
violence because many judicial processes and
losses await the person who commits violent
behavior. It would be appropriate to conduct
prospective studiesto understand this situation.

In studies investigating the relationship betwe-
en violence and psychiatric disorders in the li-
terature, it has been reported that violence is
mostly associated with some severe psychiatric
disorders such as chronic psychotic disorder,
personality disorder, and substance use disor-
der. In one study, it was reported that patients
with psychosis committed violent crimes two to
six times more than the normal population (21).
The reason for violence in patients with psycho-
sis may arise as a defense mechanism against
imaginary enemies by confusingrealityandima-
gination, especially during periods of exacerba-
tion. There is evidence that treatment with an-
tipsychotic drugs significantly reduces violence
(22). Therefore, it is important to identify and
treat this group of patients to prevent violence.

In the literature, many studies show a positive
relationship between personality disorder and
domestic violence (23, 24). In the presence of
personality disorder, preventive judicial measu-
resshould betakentogetherwith treatment.The
presence of alcohol use disorder in the majority
of the persons referred under the relevant law
shows that alcohol increases domestic violence.

There are many studies in the literature showing
a strong link between alcohol and violence (25).
In our study, cannabinoid and methampheta-
mine substances were detected most frequ-
ently in perpetrators of violence, which is con-
sistent with the literature. It has been shown
in many studies that cannabinoid and met-
hamphetamine use increases violent behavior
both directly by causing behavioral problems
and indirectly by causing psychosis (26 - 28).

This study has some limitations. Since the study
was retrospective, the study was conducted
with the available data. Since not all cases of
domestic violence may not be reflected in ju-
dicial systems and due to data loss, the number
of patients was low. Secondly, since substance
detection is performed only by urine analysis in
our hospital, there may be people who use subs-
tances but whose urine results are negative.
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OZET

AMAGC: 01.01.2012 ile 31.12.2014 arasinda Karaman Egitim
Arastirma Hastanesi Cocuk Saghgr ve Hastaliklar servisinde
artrit tanisi alan hastalarin dosyalarinin retrospektif olarak in-
celendigi bu calismada hastalarin anamnez, fizik muayene ve
laboratuvar tetkiklerinin incelenerek artrit etyolojilerinin deger-
lendirilmesi amaglanmistir.

GEREC VE YONTEM: Toplam 101 hastanin bilgileri retrospek-
tif olarak dosya taramasi yontemi ile incelendi. Tam kan sayimi
(CBCQ), eritrosit sedimantasyon hizi (ESR), C-reaktif protein (CRP),
kan kalturd, antintikleer antikor (ANA), antistreptolisin-O (ASO),
romatoid faktor (RF), ailevi akdeniz atesi (FMF) gen mutasyonu
ve hepatit virlsleri, insan immiin yetmezlik viriist, Salmonella,
Mycoplasma pneumoniae (M. pnémoni), su cicedi, Epstein-Barr
virls(, Parvovirls, Kizamikgik, Yersinia, Kampilobakter, Brusella
gibi serolojik degerlendirme sonuclari ve/veya kiiltuir gibi mik-
robiyolojik degerlendirme sonuclari incelendi.

BULGULAR: Olgularin ilk basvuru yaslarn 1-17 yil (ortalama
9.74+3.9) arasindaydi. Calismamizda 101 hastanin E/K orani
1.4 idi. Olgular tanilara gore incelendiginde %32'si gecici art-
rit, %15'i juvenil idiopatik artrit, %12'si akut romatizmal ates,
%10'u Ig A vaskdliti, %8'i reaktif artrit, %6's1 Bruselloz artriti,
%6's1 poststreptekoksik reaktif artrit, %3'U ailevi Akdeniz atesi,
%2'si Kawasaki hastaligi artriti, %2'si septik artrit, %1'i viral artrit,
%3'U Urtikeryal vaskdilit olarak saptandi. Calismamizda hastala-
rin %45.5'inde yakin zamanda gegirilen Gst solunum yolu en-
feksiyonu hikayesi mevcuttu. Hastalarin %42.4'tinde |6kositoz,
%45.5'inde CRP yuksekligi, %54.8'inde ESR yiksekligi bulunu-
yordu. Hastalarin %76.3'linde akut, %4.9'inde subakut eklem
tutulumu saptanirken, %18.8’'unda kronik eklem tutulumu g6z-
lenmistir. Olgularin %65.3'linde diz tutulumu saptanirken, 2.
siklikta tutulan eklem ayak bilegi idi. Artrit tanisi ile takip edilen
hastalar en sik diz agrisi (%65.3) ve ayak bilegi agrisi (% 31.6) ile
basvurmustur. Hastalarda en sik ates (%36.6), dokiinti (%15.8),
kas agrisi (%6.9) ek sikayeti vardi. Romatizmal ates, reaktif artrit,
juvenil idiopatik artrit, poststreptekoksik reaktif artritte en sik
diz tutulumu mevcutken, Ig A vaskdliti ve ailevi Akdeniz atesi'n-
de en sik ayak bilegi tutulumu gozlenmistir.

SONUG: Artrit tanisi alan hastada yakinmanin siresi, gezici ve
tekrarlayici 6zelligi, hangi eklemin tutuldugu, ek yakinma, aile
oykisi, muayene bulgulari, akut faz reaktanlarinin yiksekligi
ve diger ek laboratuvar tetkikleri ayirici tanida yardimci olabilir.
Tanida 6ykd, fizik muayene bulgulari ¢cok dnemli olmakla birlik-
te, laboratuvar bulgulari da degerlidir.

ANAHTAR KELIMELER: Artrit, Juvenil, Bruselloz, Ailevi Akdeniz
Atesi, IgA.
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ABSTRACT

OBJECTIVE: In this retrospective study, we aimed to evaluate
the etiology of arthritis by examining the anamnesis, physi-
cal examination and laboratory tests of the patients between
01.01.2012 and 31.12.2014 in Karaman Training and Research
Hospital Pediatrics Department.

MATERIAL AND METHODS: The data of 101 patients were ret-
rospectively analyzed. We recorded the results of laboratory
investigations, including complete blood count (CBC), erythro-
cyte sedimentation rate (ESR), C-reactive protein (CRP), blood
culture, antinuclear antibody (ANA), antistreptolysin-O (ASO),
rheumatoid factor (RF), Familial Mediterranean Fever (FMF)
gene mutation, and serological tests including hepatitis viru-
ses, human immunodeficiency virus, Salmonella, Mycoplasma
pneumoniae (M. pneumonia), Chickenpox, Epstein-Barr virus,
parvovirus, Rubella, Yersinia,Campylobacter, Brucella, and mic-
robiological tests such as culture were analyzed.

RESULTS: The age at initial presentation ranged from 1to 17 ye-
ars (mean: 9.74+3.9). In our study, the M/F ratio of 101 patients
was 1.4. Diagnostic analysis revealed that 32% of the patients
had transient arthritis, 15% had juvenile idiopathic arthritis
(JIA), 12% had acute rheumatic fever (ARF), 10% had IgA vascu-
litis, 8% had reactive arthritis (RA), 6% had Brucella arthritis, 6%
had poststreptococcal reactive arthritis (PSRA), 3% had Famili-
al Mediterranean Fever (FMF), 3% had urticarial vasculitis, 2%
had arthritis associated with Kawasaki disease, 2% had septic
arthritis, and 1% had viral arthritis. In our study, 45.5% of the
patients had a recent upper respiratory tract infection history.
Leukocytosis was present in 42.4% of patients, elevated CRP in
45.5%, and elevated ESR in 54.8%. Joint involvement was acute
(<2 weeks) in 76.3% of patients, subacute (2-6 weeks) in 4.9%,
and chronic (>6 weeks) in 18.8%. The most common complaints
were knee pain (57.3%) and ankle pain (31.6%). Additional sy-
mptoms included fever (36.6%), rash (15.8%), and muscle pain
(6.9%). In patients with ARF, RA, and Juvenile Idiopathic Arthritis
(JIA), the knee was the most commonly affected joint, while the
ankle was most frequently involved in patients with IgA vascu-
litis and FMF.

CONCLUSIONS: In patients diagnosed with arthritis, the durati-
on of symptoms, migratory or persistent nature of arthritis, the
number of affected joints, associated symptoms, family history,
physical examination findings, elevated acute-phase reactants,
and additional laboratory tests are key factors may be helpful in
the differential diagnosis. Although history and physical exami-
nation findings are very important in the diagnosis, laboratory
findings are also valuable.

KEYWORDS: Arthritis, Juvenile, Brucellosis, Familial Mediterra-
nean Fever, IgA.
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INTRODUCTION

Arthritis is simply defined as inflammation of a
joint, which may affect one or more joints and
is often accompanied by swelling, redness, ten-
derness, warmth, and pain during movement
(1). Extremity complaints are common in child-
ren, accounting for up to 10% of non-well-c-
hild visits to pediatricians (2). In contrast, rheu-
matologic conditions are rare, affecting fewer
than 200,000 children in the United States
(3). Therefore, clinicians who care for children
must have an efficient and effective approach
to distinguish arthritis, lupus, and other auto-
immune conditions from injuries, infections,
tumors, and non-inflammatory causes of ext-
remity complaints (4). Joint pain and swelling
are common symptoms of many musculoske-
letal and rheumatologic diseases, as well as a
wide range of non-rheumatic conditions (5).
The differential diagnosis for childhood joint
pain and swelling is extensive and includes
both benign and serious conditions (6). Assess-
ment of a child with joint pain and/or swelling
should be conducted with urgency, especially
for conditions with potentially serious con-
sequences (7 - 9). The present study aimed to
determine the predisposing factors and eti-
ology of arthritis in children through history,
physical examination, and laboratory tests.

MATERIALS AND METHODS

In this study, the files of patients hospitalized
with a diagnosis of arthritis (defined as swel-
ling, redness, pain, increased warmth, and loss
of function in at least two joints) at KaramanT-
raining and Research Hospital Pediatric Service
between January 2012 and December 2014
were retrospectively analyzed and evaluated.
We documented patients' age, sex, detailed me-
dical history, physical examination findings, and
results of laboratory investigations, including
complete blood count (CBC), erythrocyte sedi-
mentation rate (ESR), C-reactive protein (CRP),
blood culture, Antinuclear Antibody (ANA), An-
tistreptolysin-O (ASO), Rheumatoid Factor (RF),
FMF gene mutation, and serological tests for he-
patitis viruses, Human Immunodeficiency Virus,
and Salmonella. Results from additional labo-
ratory studies and serological/microbiological
evaluations, including cultures for Mycoplasma

pneumoniae, Varicella, Epstein-Barr virus, Par-
vovirus, Rubella, Yersinia, Campylobacter, and
Brucella, were also recorded. Electrocardiograp-
hy (ECG) and echocardiography (ECHO) results
were examined, and radiological imaging inc-
luding X-ray, ultrasonography, and MRI findings
was utilized. Diagnoses were categorized accor-
ding to the current guidelines published by the
American College of Rheumatology, American
Rheumatism Association, American Academy
of Pediatrics, and American Heart Association.

Ethical Committee

The Institutional Review Board approved the
study, and informed consent was obtained from
the patient's parents. Additionally, the study re-
ceived ethical approval from the ethics commit-
tee of Karaman University Faculty of Medicine,
with the ethics committee number 2015/80.

Statistical Analysis

Statistical analysis was performed using SPSS
15.0. Parametric results were reported as
mean = standard deviation, while non-para-
metric results were expressed as percenta-
ges. T-tests (Student's T-test) were used for
parametric data, and chi-square tests were
employed for non-parametric data in one-to-
one comparisons. Pearson correlation tests
were used for correlation analysis of the case
data. Multiple linear regression analyses were
conducted for variables showing significant
correlation (r>0.500). The statistical signi-
ficance level was set at p<0.05 for all tests.

RESULTS

The diagnoses of patients were classified as
follows: transient arthritis (32%), JIA (15%),
ARF (12%), IgA vasculitis (10%), RA (8%), Bru-
cellosis arthritis (6%), PSRA (6%), FMF (3%),
urticarial vasculitis (3%), Kawasaki disease
arthritis (2%), septic arthritis (2%), and viral
arthritis (1%). The distribution of arthritis cases
according to diagnoses is shown in Graph 1.

Of the patients, 41.6% [n=42] were female, and
58.4% [n=59] were male. The male-to-female ra-
tiowas 1.4.There was nossignificantgender diffe-
rence between the diagnostic groups [p=0.274].
The average age at first presentation of the
cases was 9.74 + 3.9 years (range 1-17 years).



Family history was present in 66.7% of FMF pa-
tients, 33.3% of brucellosis patients, 13.3% of JIA
patients, 8.3% of ARF patients, and 2.5% of RA
patients. There was no significant difference in
family history between the diagnostic groups.

The patients most frequently presented with
knee pain (57.3%) and ankle pain (31.6%).
As additional complaints, the patients most
frequently presented with fever (36.6%), rash
(15.8%), and muscle pain (6.9%). The most com-
mon presenting findings are given in Table 1.

<

u Transient arthritis = JIA ARF IgA vasculitis

" RA = Brucellosis arthritis # PSRA u FMF

u urticarial vasculitis w Kawasaki disease Septic arthritis u Viral arthritis

ARF: Acute rheumatic fever, JIA: Juvenil idiopatik arthritis, PSRA: Poststreptoccal reactive arthritis,

RA: Reactive arthritis, FMF: Familial Mediterranean Fever
Graph 1: Distribution of Arthritis Cases According to Diagnoses

Table 1: The most common presenting findings

n %
Fever 37 36,6
Rash 16 158
Abdominal pain 7 6,9
Muscle pain 9 89
Weakness 8 79
Other 5 49

The most common physical examination findin-
gs were fever in FMF, brucellosis, septic arthritis
patients, rash in urticarial arthritis patients, ly-
mphadenopathy, and murmur in Kawasaki pa-
tients, murmur in ARF patients, and abdominal
tenderness in IgA vasculitis and FMF patients.

Asymmetric joint involvement was seen es-
pecially in ARF (100%) and Kawasaki disease
(100%), while symmetrical joint involvement
was most common in IgA vasculitis (80%).
When the distribution of patients accor-
ding to joint involvement time was exami-
ned, 76.3% acute, 4.9% subacute, and 18.8%
chronic joint involvement was observed.
While acute joint involvement was observed in
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most cases, chronicjointinvolvement was found
in JIA (53.3%) and urticarial arthritis (66.6%).

When joint involvement was examined accor-
ding to the diagnoses, the most common knee
involvement was observed in ARF, RA, JIA, and
PSRA, while the most common ankle involve-
ment was observed in IgA vasculitis and FMF
Table 2.

Table 2: Joint involvement

Diagnosis Knee Ankle Hip Elbow
Transient arthritis 12 (36%) 6 (18%) 16 (48,6%) 1(3%)
ARF 7 (58,3%) 3 (25%) 2 (16,7%) 1(8,3%)
IgA vasculitis 2 (20%) 8 (80%) 0 0
JiA 8 (53,3%) 5 (33,3%) 1(6,7%) 1(6,7%)
Brucellosis 3 (50%) 2(33,3%) 5 (83,3%) 0
PSRA 4(66,7%) 1(16,7%) 0 0
RA 6 (60%) 1(10%) 2 (20%) 0
Kawasaki disease 1(50%) 1(50%) 0 0
Viral arthritis 1(100%) 0 0 0
FMF 1(333%) 2 (66,7%) 0 0
Septic arthritis 1(50%) 0 1(50%) 0

Urticarial vasculitis 1(25%) 1(25%) 1(25%) 1(25%)

ARF: Acute rheumatic fever, JIA: Juvenil idiopatik arthritis, PSRA: Poststreptoccal reactive arthritis, RA: Reactive
arthritis, FMF: Familial Mediterranean Fever

Leukocytosis was detected at a rate of 67% in
ARF, FMF, and urticarial arthritis, 53% in JIA, and
100% in Kawasaki disease, viral arthritis, and
septic arthritis. CRP and ESR elevation were
92% in ARF, 53% in JIA, 62% in RA, 100% in
Kawasaki disease and septic arthritis, and 67%
in FMF and urticarial arthritis. The highest mean
leukocyte count was detected in septic arthri-
tis and Kawasaki disease, and the highest mean
CRP and ESR were found in Kawasaki disease. If
complaints of fever and rash are accompanied
by high levels of acute-phase reactants, more
serious pathologies should be considered as
the cause of arthritis. Leukocytosis, CRP, and
ESR elevation in the percentage of the cases ac-
cording to the diagnoses are shown in Graph 2.
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ARF: Acute rheumatic fever, JIA: Juvenil idiopatik arthritis, PSRA: Poststreptoccal reactive arthritis,

RA: Reactive arthritis, FMF: Familial Mediterranean Fever

Graph 2: Leukocytosis, CRP and ESR elevation in percentage of
the cases
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45.5% of transient arthritis patients had a his-
tory of recent upper respiratory tract infection,
and 4% had a history of trauma. Recovery was
observed in 79% of the patients within 2 weeks.

JIA was of the polyarticular type in 5 patients
(33.3%), oligoarticular type in 6 patients (40%),
and systemic type in 4 patients (26.7%). In our
study, positive ANA rates in JIA were found as
66% in oligoarticular type, 100% in polyarticular
RF (+) type, and 50% in polyarticular RF (-) type.
Uveitis was not observed in any of the patients.

75% of ARF patients had a history of recent up-
per respiratory tract infection. Murmur was de-
tected in 58.3% of the cases. 66.7% of patients
had ASO elevation.PRlengthwas presentin 8 ca-
ses (67%). Mitral insufficiency and 16.7% aortic
insufficiency were found in 75% of the patients.
Four of the 6 patients diagnosed with PSRA had
a history of previous upper respiratory tract in-
fection. 66.7% of patients had ASO elevation.

Patients with RA had a recent history of acu-
te gastroenteritis, 5 of them had salmonel-
la, and 3 had Shigella in the stool culture of
8 patients. Of the 6 patients diagnosed with
Brucellosis, 2 had unpasteurized cheese, and
2 had a family history. 2 of the patients had
leukopenia. M694V heterozygous mutation
in the MEFV gene was found in 2, and M694V
homozygous mutation in the MEFV gene
in 1 of the 3 patients diagnosed with FMF.

DISCUSSION

Joint complaints in a child can be the first sign
of many different diseases. Joint pain and arth-
ritis can have numerous causes, which can be
difficult to distinguish. Unfortunately, there
is no standard diagnostic approach to inves-
tigate arthritis in children. The prevalence of
any musculoskeletal problem is significantly
higher in males than in females worldwide (9).
However, in our study, we found no differen-
ce in diagnosis distribution between genders.

Differences have been reported in the rates of
arthritis causes in the literature. Mostly, arth-
ritis is reported as the most common cause
of toxic synovitis, although in some studies,
JIA and septic arthritis have also been repor-
ted as the most common causes of arthritis (9
- 12). In our study, the causes of arthritis were
transient arthritis, JIA, ARF, IgA vasculitis, RA,

brucellosis arthritis, PSRA, FMF, urticarial vas-
culitis, Kawasaki disease arthritis, septic arthri-
tis, and viral arthritis in descending frequency.

The firstadmission age of our cases with arthritis
was between 1-17 years (mean 9.7 £3.9). When
the age distribution was examined, no signifi-
cantdifference wasfound. In our study, transient
arthritis was in the first place with a rate of 32%.
Consistent with the literature, the mean age
of patients with transient arthritis was 9.7 (13).

In patients with transient arthritis, hip joint in-
volvement was more frequent, with a rate of
48.6%, which was consistent with other stu-
dies (9, 14). Kastrissianakis et al. (15) reported
that patients had transient pre-arthritic up-
per respiratory tract infection and gastroen-
teritis symptoms. In our study, 45.5% of the
patients had a recent history of upper respi-
ratory tract infection. Again, consistent with
the literature, improvement was observed
in 79% of the patients within 2 weeks (16).

In our study, JIA was the second most com-
mon cause of arthritis. According to the Ili-
terature, oligoarticular JIA, a subgroup of
JIA, was found at a higher rate in our study
(17). The rates of ANA (+) in JIA subtypes
were consistent with the literature (18).

The third leading cause of arthritis was ARF with
12%. While these two studies were consistent
with the rates of 15% and 18% stated for ARF
(11,19), they were not compatible with the rates
of 9%, 38.6%, and 41% found in three more re-
cent studies conducted in our country (20 - 22).
Although it is thought that the difference
between studies is due to regional variation,
it shows that ARF is still a very important he-
alth problem in developing countries such as
ours. In a study, PR prolongation was found
with a frequency of 17.3% in patients diagno-
sed with ARF (23). In our study, PR prolongation
was found in 66.7% of patients diagnosed with
ARF. Although, remarkably, the PR prolonga-
tion is higher than in the literature, it was not
considered correct to generalize due to the
low number of cases. ASO elevation was pre-
sent in 66.7% of ARF patients. Consistent with
our study, ASO elevation was found to be sig-
nificantly higher in two other studies (22, 24).

In our study, IgA vasculitis was the fourth most
common etiology of arthritis (10%). In a thesis



study, the frequency of IgA vasculitis was found
to be 5.5% in patients with arthritis (24). Our IgA
vasculitis patients often had ankle involvement,
which was consistent with other studies (25,
26). While leukocytosis was detected in 60%
of our patients with IgA vasculitis, it was found
in 78% in another retrospective study (27).

RA was detected in 8% of our patients. In our
study, large joint involvement was more com-
mon, which was consistent with the literature
(28). Evidence of infection was found in all pa-
tients with RA; Salmonella Typhimurium was
grown in the stool cultures of five patients,
and Shigella flexneri was grown in the stool
cultures of three patients. In the study of Rii-
se et al. (9), evidence of infection was found in
27% of the patients, and no infectious agent
was found in the remaining patients with RA.

Brucellosis still maintains its importance in
our country and other developing countries.
In our study, the rate of brucellosis in the eti-
ology of arthritis was found to be 6%. Various
studies in children have shown that the rate
of arthritis in patients with brucellosis differs.
This rate ranged between 5.7-85% (29 - 31).
The most common involvement was in the
sacroiliac joint. Brucellosis can progress with
many different signs and symptoms. There-
fore, this disease should be considered, espe-
cially in regions where Brucella is endemic.

In our study, unlike the studies on the etio-
logy of arthritis, FMF arthritis was detected
much more frequently with a rate of 3%. Sin-
ce FMF disease is common in our country,
FMF should be considered in the differen-
tial diagnosis of patients with recurrent fe-
ver, abdominal pain, and joint complaints.

Septic arthritis, which was found with a frequ-
ency of 3% in our study, was characterized by
single joint involvement, by the literature. The
most common large joint involvement was hip,
knee, and shoulder (32, 33). In various studies,
it has been reported that 22-59% of patients
with septic arthritis have growth in blood
culture (2). S. aureus was grown in the blood
culture of our patients with septic arthritis.

In our study, the most frequently involved joints
in all cases were the knee (65.3%), ankle (31.6%),
and hip (15.6%), similar to other studies (9,21).
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Except for cases with IgA vasculitis, our patients
frequently presented with asymmetric joint
involvement, as found in other studies (19).

Many infectious, rheumatic, hematological, or
orthopedic diseases can cause arthritis in chil-
dhood. As a result, in single joint involvement
with fever, infections should be considered
first, and especially the possibility of septic
arthritis and osteomyelitis should be evaluated.
In our country, brucellosis and salmonellosis
should be considered in the differential diag-
nosis of hip joint and waist pain accompanied
by fever. All cases of acute migratory pol-
yarthritis, especially in school-age children,
should be evaluated for acute rheumatic fe-
ver until proven otherwise in our country.

In our study, we aimed to highlight various
differential diagnoses and features in the eti-
ology of arthritis. The importance of differen-
tial diagnosis remains significant due to the
absence of a universally accepted diagnostic
algorithm and the limitations of definitive diag-
nosis through laboratory and imaging studies.
Considering regional variations in differenti-
al diagnosis, detailed anamnesis, and physi-
cal examination retain their significance. It's
imperative to inquire about family history. In
childhood arthritis accompanied by fever and
rash, elevated levels of acute phase reactants
should raise suspicion for serious causes of
arthritis. Developing an algorithm for approa-
ching arthritis based on studies conducted on
childhood arthritis in our country is necessary.
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OZET

AMAC: Yogun bakimlarda yatan hastalarin yakinlari, hastalari-
na dair kaygi ve 6lim korkusunu yogun bir sekilde yasarlar, bu
nedenle de yogun bakim personeli tarafindan desteklenmeye
gereksinim duyarlar. Hasta yakinlari ile etkili iletisim kurularak,
kaygilarin azaltilmasi ve memnuniyetin yiikseltilmesi saglik hiz-
metinin sunumunda oldukca énemlidir. Bu ¢alismada, yogun
bakim Uinitesinde yatan hastalarin yakinlarinin anksiyete diizey-
lerinin memnuniyet diizeyleri ile iliskisini incelemek amaclan-
mistir.

GEREG VE YONTEM: Bu arastirma kesitsel ve iliskisel tipte bir
arastirma olup Ekim 2019-Nisan 2020 tarihleri arasinda Ankara
ilinde bir devlet hastanesinde ikinci diizey yogun bakim Unite-
sinde yatan hastalarin 108 yakiniile yUrittlmustir. Arastirmada
veriler, Kisisel Bilgi Formu, Beck Anksiyete Olcegi ve Yogun Ba-
kim Unitesinde Yatan Hastalarin Ailelerinin Memnuniyeti Olcegi
ile toplanmistir.

BULGULAR: Beck Anksiyete Olcedi toplam puan ortalama-
s 17,55%£11,43, Yogun Bakim Unitesinde Yatan Hastalarin
Ailelerinin Memnuniyeti Olcegdi toplam puan ortalamasi ise
73,09+£19,18 olarak belirlenmistir. Yogun bakim Unitesinde ya-
tan hastalarin yakinlarinin anksiyete puanlari ile memnuniyet
puanlari arasinda zayif derecede ve negatif yonde istatistiksel
olarak anlamli bir iliski oldugu tespit edilmistir (r=-0,208- -0,275,
p<0,05).

SONUGC: Bu arastirmada ikinci diizey yogun bakim tnitesinde
yatan hastalarin yakinlarinin orta diizeyde anksiyete ile yiiksek
diizeyde memnuniyete sahip oldugu ve anksiyete diizeyi azal-
dikca memnuniyet diizeyinin yikseldigi saptanmistir. Yogun
bakimlarda yatan hastalarin yakinlarinin memnuniyet diizeyle-
rinin yikseltilmesi icin, hasta yakinlar bakim siirecinin bir par-
casl olarak ele alinmali, hasta ile birlikte blttincil olarak diisi-
nllmeli ve gereksinimleri mutlaka degerlendirilmelidir.

ANAHTAR KELIMELER: Aile, Anksiyete, Hasta Yakini, Memnuni-
yet, Yogun Bakim.
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ABSTRACT

OBJECTIVE: Relatives of patients in intensive care units com-
monly experience heightened levels of anxiety and fear of de-
ath concerning their loved ones, thus need to be supported
by hospital staff. Establishing effective communication with
patient relatives is significantly important in reducing anxiety
levels and enhancing satisfaction in the delivery of healthcare
services. This study aimed to examine the relationship between
anxiety levels and satisfaction levels of relatives of patients hos-
pitalized in intensive care unit.

MATERIAL AND METHODS: This research is a cross-sectional
and correlational type research and was conducted with 108
relatives of patients hospitalized in the second level intensive
care unit at a public hospital in Ankara between October 2019
and April 2020. Data were collected with the Personal Informa-
tion Form, Beck Anxiety Inventory and the Satisfaction of the
Families of the Intensive Care Unit Patients Scale.

RESULTS: Beck Anxiety Inventory mean total score was
17.55+11.43, and the mean score of The Satisfaction of the Fa-
milies of the Intensive Care Unit Patients Scale was 73.09+19.18.
It was determined that there was a weak and negatively statis-
tically significant relationship between the anxiety scores and
satisfaction scores of the relatives of patients in the intensive
care unit (r=-0.208--0.275, p<0.05).

CONCLUSIONS: In this study, it was observed that relatives of
patients admitted to a secondary level intensive care unit ex-
hibited moderate levels of anxiety and high levels of satisfacti-
on. Furthermore, it was found that as anxiety levels decreased,
satisfaction levels increased. In order to increase the satisfacti-
on level of relatives of patients in intensive care units, relatives
should be considered as a part of the care process, should be
considered holistically with the patient, and their needs should
be evaluated.

KEYWORDS: Family, Anxiety, Patient Relatives, Satisfaction, In-
tensive Care.
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GiRiS

Yogun bakim Uniteleri dogalari geregi stres-
li ortamlardir. Yogun bakim hastalarinin diger
hasta gruplarina gore hastalik siddetleri daha
yuksektir. Bu durum mortalite ve morbiditeyle
dogrudan iliskilidir (1). Yogun bakim Unitele-
rinin stresi, hastalar kadar hasta yakinlarini da
etkilemekte olup, hatta bazen bir kriz durumu
olusturdugu kabul edilmektedir (2). Hastanin
beklenmedik bir durumla karsilasmasi ve hasta-
da akut olarak gelisen bulgularin varligi, hasta
yakinlarinda anksiyete olustururken diger yan-
dan hastastileilgili 6lim korkusunu yasamasina
da neden olabilmektedir (3). Bu nedenle yogun
bakim hasta yakinlarinin anksiyete duzeyinin
yatarak tedavi alan diger hasta yakinlarina gore
daha yuksek oldugu degerlendirilmektedir (4).

Yogun bakim hastalarinin tedavi surecini ve
akut gelisen degisiklikleri hasta yakinlarina bil-
dirmek, hasta yakinlarinin anksiyetesini gider-
mek icin olduk¢a dnemlidir. Hasta yakinlarinin,
hastalarini glivende hissetmeleri i¢in, hastane
personeli tarafindan anlasilmasina, desteklen-
mesine ve yogun bakim ekibi tarafindan bilgi-
lendirilmesine gereksinimleri vardir (5). Bunu-
la birlikte yapilan c¢alismalarda bir¢ok Ulkede
hasta yakinlarinin yeterince bilgilendirilmedigi,
hasta ziyaretlerinin sinirlandinldig, hasta yakin-
larinin hastanin bakimina katilmasina izin veril-
medigi bildirilmektedir (6). Yogun bakim hasta-
larina bakim ve tedavi verilmesi kadar, bu zor
donemde hasta yakinlarina da destek olunmasi
yogun bakim ekibinin gorevleri arasindadir (7).
Ancak yogun bakim Unitelerinde saglik pro-
fesyonelleri kritik hastanin bakim ve tedavisini
planlarken hastada hayati tehdit olusturan du-
rumlara 6ncelik vermesi nedeniyle hasta yakin-
larinin gereksinimlerini ihmal edebilmekte veya
gozden kacgirabilmektedir (6). Bunun yaninda,
yogun bakim hasta yakinlan genellikle kendi
ihtiyaclarini dnceliklendiremezler, neticesinde
fiziksel ve zihinsel saglik sorunlarinin insidansi
da artar (8). Yapilan calismalarda, yogun bakim
Unitesine yatan hastalarin yakinlarinda ortaya
¢ikan problemlerin basinda uykusuzlugun gel-
digi (9), fiziksel ve zihinsel saglhigin belirleyicisi
olan uykusuzlugun da sinirlilik, dikkat eksikli-
gi, immiun sistemde gerileme, karar verme ye-

teneginde zayiflama, stres ve depresyon gibi
olumsuz durumlara neden oldugu bildirilmistir
(10). Hastalarinin adina karar verme veya tabur-
cu olduktan sonra hastalarina bakim saglama
becerileri bozulabilecegi icin yogun bakimda
yatan hastalarin yakinlarinin gereksinimleri-
nin de g6z 6nlinde bulundurulmasi oldukca
onemlidir (11). Bu nedenle hemsirelik bakimin-
da hastanin cevresi ile bir butiin olarak kabul
edilip, iyilesme siirecinde ailenin de hastaya
olumlu katkilarinin olacagi hatirlanmalidir (5).

Hasta yakinlari, yogun bakim hastalarinin genel
durum ve biling diizeyindeki degisikliklerinden
dolayi tedavinin yonlendirilmesinde 6nemli bir
rol Ustlenmektedir. Bu roller, yogun bakim has-
talarinin yakinlarinda ruhsal olarak ciddi bir yiik
olusturmaktadir. Hasta yakinlariyla olusturula-
cak olan etkili ve saglikh iletisim ile hasta yakin-
larinin ruhsal yuku hafiflemekte, memnuniyet
diizeyi artmakta ve psikolojik durumu olum-
lu yonde etkilenmektedir (12). Yogun bakim
hastalarinin yakinlarinin sadece birer ziyaretgi
olmadigi, hastalarinin tedavi sireclerini takip
edip ve onlarin sorumluluklarini alan kisiler ol-
dugu unutulmamalidir. Yogun bakim sirecini
iyilestirmek icin hasta yakinlarinin da bu surec-
te ekibe dahil edilerek memnuniyetlerinin artti-
rilmasi saglanmalidir. Ayrica, hasta yakinlari ile
etkili bir iletisim kurularak yukseltilen memnu-
niyet, saglik hizmetinin dnemli bir gostergesini
olusturmaktadir (13). Hasta yakinlarinin endise-
lerini dinleyerek, gereksinimlerini belirleyerek,
bunlara yonelik hemsirelik bakimi uygulamak;
ailenin yogun bakim siirecinden memnuniye-
tinin artmasini saglayabilir. Boylece memnuni-
yetin artmasi ile hem hemsirelik hem de kuru-
mun bakim kalitesinin ylkselmesi saglanabilir.

Yogun bakima kabul edilen hasta 6zelliklerinin,
yogun bakim dizeylerine gore farklilik goster-
digi bilinmektedir (14). Bu farkhliktan yola ¢ika-
rak hasta yakinlarinin anksiyete ve memnuniyet
duzeylerinin de etkilenebilecegi dustintulmek-
tedir. Bu ¢alisma ikinci duzey yogun bakimda
yatan hastalarin yakinlarinin anksiyete diizeyle-
rinin yogun bakim ortamindan ve yogun bakim
calisanlarindan kaynakli memnuniyetile arasin-
daki iliskiyi incelemek amaciyla yapilmistir. Bu
calisma sonuclari ile, hasta yakinlarinin temel



beklentilerinin daha iyi anlasilmasina, hemsi-
relik bakiminin gelistirilmesine, ayni zamanda
kurumlarin sundugu hizmet kalitesinin artma-
sina olanak saglanacagi degerlendirilmektedir.

Arastirma Sorulari

1.Yogun bakim lnitesinde yatan hastalarin ya-
kinlarinin anksiyete dizeyleri nedir?

2.Yogun bakim Unitesinde yatan hastalarin ya-
kinlarinin memnuniyet duzeyleri nedir?
3.Yogun bakim Unitesinde yatan hastalarin ya-
kinlarinin anksiyete durumlari ile memnuniyet
durumlari arasinda bir iliski var midir?

GEREC VE YONTEM
Arastirmanin Tipi

Bucalisma, kesitsel veiliskiseltipte bircalismadir.

Evren ve Orneklem

Arastirma evrenini Ankara ilinde bir devlet
hastanesinin ikinci diizey yogun bakim tnite-
sinde yatan hastalarin yakinlari olusturmustur.
ikinci diizey yogun bakim Unitesinde yatan
hastalar, postoperatif takip edilen ya da tekli
organ yetmezligi bulunan hastalardir. Bu aras-
tirma kesitsel tipte bir arastirma oldugu icin
orneklem hesaplamasina gidilmemis olup;
gerekli izinlerin alinmasinin ardindan Ekim
2019 - Nisan 2020 tarihleri arasinda ikinci di-
zey yogun bakim Unitesinde en az bir hafta
sureyle yatisini tamamlamis hastalarin yakin-
lari arastirmanin orneklemini olusturmustur.

Veri Toplama

Yogun bakim Unitesinde yatan hastalarin
yakinlari, yogun bakim bilgilendirme oda-
sinda arastirma hakkinda bilgilendirilmek
suretiyle calismaya katilmalari icin davet edil-
mislerdir. Arastirmaya katilmayr kabul eden
hasta yakinlarina gerekli aciklamalar yapil-
mis ve yazili onamlari alinmistir. Veriler an-
ket yontemi ile ylz ylze olarak toplanmistir.

Veri Toplama Araglari

Arastirma verileri; Kisisel Bilgi Formu, Beck
Anksiyete Olcegi ve Yogun Bakim Unitesinde
Yatan Hastalarin Ailelerinin Memnuniyeti Ol-
cegi ile toplanmistir. Arastirmaci tarafindan
hazirlanan Kisisel Bilgi Formunda hastanin
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tanisini ve hasta ailelerinin demografik 6zel-
liklerini iceren sekiz soruya yer verilmistir.

Beck Anksiyete Olcegi; Beck ve ark. tarafindan
1988 yilinda gelistirilmistir (15). Tirkceye uyar-
lanmasi Ulusoy ve ark.nin (16) yapmis oldu-
gu calismada guvenirlik katsayisi Cronbach
Alfa 0.93 olarak bildirilmistir. Beck Anksiyete
Olcegi'nde kisilerin endiseli veya kaygil ol-
duklarinda yasadiklari 21 belirtiye yer veril-
mistir. Uygulanan faktoér analizine gore dlgek;
“subjektif anksiyete” (1-4-5-7-8-9-10-11-14-15-
16-17-19) ve “somatik belirtiler” (2-3-6-12-13-
18-20-21) olarak iki faktorden olusmaktadir.
Her maddede bulunan belirti icin hasta yakin-
larindan son bir hafta icinde rahatsizlik verme
derecesine gore; “0” Hig, “1” Hafif dliizeyde beni
pek etkilemedi, “2” Orta duzeyde hos degildi
ama katlanabildim, “3” Ciddi diizeyde dayan-
makta cok zorlandim seceneklerinden birini
isaretlemeleri istenmistir. Toplam puan 0-7: mi-
nimal dlizey anksiyete, 8-15: hafif diizey anksi-
yete, 16-25: orta duizey anksiyete, 26-63: siddetli
duzey anksiyete olarak degerlendirilmektedir.

Yogun Bakim Unitesinde Yatan Hastalarin Ailelerinin
Memnuniyeti Olcegi; Heyland ve Tranmerin (17)
yaptigi gecgerlilik ve glvenilirlik calismasi sonra-
sinda 2007'de Wall ve ark. (18) 6l¢egi yeniden ta-
nimlamis, kisaltmis,gecerlilikveglivenilirlikgalis-
masini yapmistir. 2014 yilinda Tastan ve ark. (19)
Olcegin Turkce gecerliligini yaparak, Cronbach
Alfa glivenirlik katsayisini 0.95 olarak bildirmis-
tir. Anket 24 6ge ve Ug alt boyuttan olusmakta-
dir. Katihmcilar, her madde icin bes noktali likert
tipi Olcekte 1 ve 5 arasindaki en uygun degeri
isaretler (5=mikemmel, 1=kéti). Oge degerle-
ri 0-100 arasinda degismektedir. Daha yuksek
degerler artan memnuniyeti gostermektedir.

Verilerin Degerlendirilmesi

Bu calismanin verileri; International Business
Machines Statistical Package for the Social
Sciences (IBM SPSS) Statistics for Windows Ver-
sion 22.0. programinda say, yuzdelik, ortalama,
standart sapma ve korelasyon analizi kullanila-
rakyapildi.Verilerin normal dagilimauygun olup
olmadigi Shapiro-Wilkile degerlendirildi. Veriler
arasindaki iliskinin incelenmesinde Spearman’s
korelasyon analizi kullanildi. Olceklerin giive-
nirligi Cronbach Alpha degeri ile hesaplandi.
istatistiksel anlamlilik degeri p<0.05 kabul edildi.
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Galismanin ydratulebilmesi icin, Saglik Bilimleri
UniversitesiGirisimsel Olmayan Arastirmalar Etik
Kurulu'ndan (Karar No: 19/175Tarih: 30.04.2019)
onay alinmistir. Arastirmanin 6rneklemini olus-
turan hasta yakinlarina calismanin amaci acik-
lanmustir. isteklilik ve gonilliliik ilkesi dogrul-
tusunda hasta yakinlar bilgilendirilmis, yazih
onaylari ainmistir. Helsinki Deklerasyonu Pren-
sipleri'ne uygun olarak calisma yuritilmastir.

BULGULAR

Bu arastirma, yogun bakim (Unitesinde ya-
tan hastalarin toplam 108 yakini ile yarutil-
mustlr. Yatan hastalarin cogunlugunu Kronik
Obstruktif Akciger Hastaligi (KOAH) (%38),
Diyabet (%13) ve Pnémoni (%11) tanisi ile iz-
lenen hastalar olusturmaktadir. Bu calismada
hasta yakinlarinin %50.9'unun kadin ve yas or-
talamalarinin 44+13.30 oldugu belirlenmistir.
Hasta yakinlarinin %43.5'inin yatan hastalarin
¢ocugu oldugu ve %44.4'Uniun ilde yasadig
tespit edilmistir. Hasta yakinlarinin %34.3'Gnin
lise mezunu oldugu, %50.0'inin c¢ahstigi ve
%63.9'unun daha once hastanede yatis tec-
riibesinin olmadigi saptanmistir (Tablo 1).

Tablo 1: Hasta Yakinlarinin Bazi Demografik Ozellikleri (n=108)

n %

Yas Ortalamasi + SS (y1l) 44 £13,30

Cinsiyet

Kadin 55 50.9
Erkek 53 49.1
Hastaya yakinhigt

Cocugu 47 43.5
Akrabasi 24 22.2
Esi 18 16.7
Kardesi 12 11.1
Anne-babasi 7 6.5
Yasadig yer

il 48 44.4
ilge 37 34.3
Koy 23 213
Egitim durumu

Okur-yazar degil 9 8.3
Okur-yazar 9 8.3
ilkogretim 12 11.1
Ortaogretim 11 10.2
Lise 37 34.3
Universite 23 21.3
Lisansiisti 7 6.5
Calisma durumu

Calisiyor 54 50.0
Cahsmiyor 40 37.0
Emekli 14 13.0
Hastanede yatis tecriibesi

Evet 39 36.1

Hayir 69 63.9

Tablo 2de yogun bakim (nitesinde yatan
hastalarin  yakinlarinin  anksiyete duzeyle-
ri gorilmektedir. Yapilan analizde Beck Ank-
siyete Olcegi toplam puan ortalamasinin
(17.55+11.43) orta diizey oldugu belirlenmistir.

Tablo 2: Beck Anksiyete Olcedi Toplam Puan Ortalamasi Dagi-
limi (n=108)

Beck Anksiyete Olgegi Min. Max. Ort+SS

Toplam Puan 0 55 17.55+11.43

Tablo 3'te yogun bakim Unitesinde yatan has-
talarin yakinlarinin memnuniyet ve alt boyutla-
r toplam puan ortalamalar yer almaktadir. Bu
arastirmada, sirasiyla yiksek memnuniyetin ka-
rar verme (80.09+22.55), bakim (71.95+20.08)
ve bilgilendirme (69.75+22.43)alt boyutlarinda
oldugu saptanmistir.

Tablo 3: Yogun Bakim Unitesinde Yatan Hastalarin Ailelerinin

Memnuniyeti Olcegi Alt Boyutlari ve Toplam Puan Ortalamalari-
nin Dagilimi (n=108)

Yogun Bakim Unitesinde Yatan
Hastalarin Ailelerinin Memnuniyeti Min. Max.
Olgegi

OrtxSs

Alt Boyutlar

Bakim 17.31 100.00 71.95+20.08

Karar verme .00 100.00 80.09+22.55

Bilgilendirme 8.33 100.00 69.75+22.43

Toplam Puan 18.75 100.00 73.09+£19.18

Yogun bakim {Unitesindeki hastalarin yakin-
larinin memnuniyet toplam puan ortalama-
sinin (73.09+19.18) da yuksek oldugu tespit
edilmistir. Yogun bakim Unitesindeki hastala-
rn yakinlarinin anksiyete ve memnuniyet du-
rumlar arasindaki iliski, Tablo 4'te verilmistir.
Olcekler arasindaki iliskinin istatistiksel ola-
rak anlaml oldugu bulunmustur (p=0.003).

Yogun bakim Unitesindeki hastalarin yakinla-
rnin anksiyete durumu ile memnuniyet du-
rumu toplam puanlari arasinda negatif yonde
ve zayif derecede istatistiksel olarak anlamli
iliski oldugu saptanmistir (r=-0.283, p=0.003).
Ayrica Yogun bakim unitesindeki hastalarin ya-
kinlarinin anksiyete durumu ile memnuniyet alt
boyutlari olan bakim, karar verme ve bilgilen-
dirme toplam puanlari arasinda da ayni sekil-
de negatif yonde ve zayif derecede istatistiksel
olarak anlamlriliski oldugu tespit edilmistir (r=-
0.275, p=0.004,-0.208, p=0.031,-0.230, p=0.017).



Tablo 4: Yogun Bakim Unitesinde Yatan Hastalarin Ailelerinin
Anksiyete ile Memnuniyet ve Alt Boyut Durumlari Arasindaki
iliskinin Degerlendiriimesi (n=108)

Memnuniyet Bakim Karar Verme Bilgilendirme

r » r P r P r P

Anksiyete -0.283 0.003 -0.275 0.004 -0.208 0.031 -0.230 0.017

r: Spearman korelasyon, p < 0.05

Tablo 5'te yogun bakim Unitesindeki hastalarin
yakinlarinin hastanede yatis tecriibesi ile mem-
nuniyet ve alt boyutlari toplam puan ortalama-
lar1 arasindaki fark yer almaktadir. Hastanede
yatis tecriibesi olanlarin memnuniyet alt boyu-
tu karar verme ile arasinda istatistiksel bir fark
bulunmazken (p=0.347) bakim, bilgilendirme
ve memnuniyet toplam puan ortalamasi ara-
sinda istatistiksel bir fark saptanmistir (Z=-2.03,
p=0.042, Z=-2.55, p=0.011, Z=-2.09, p=0.036).

Tablo 5: Hastanede Yatis Tecriibesi ile Memnuniyet ve Alt Boyut
Durumlari Arasindaki iliskinin Degerlendirilmesi (n=108)

Memnuniyet Bakim Karar Verme Bilgilendirme

Z p zZ p Z p Z p

Hastanede Yatis

Tecriibesi 209 0.036

-2.03 0.042 -0.94 0.347 -2.55 0.011

Z: Mann-Whitney U Testi, p <0.05

TARTISMA

Yogun bakim Unitesine yatislar hastalar oldu-
gu kadar hasta yakinlarini da olumsuz olarak
etkilemektedir (20). Yabanci ortam, kurallar, ki-
sith ziyaret saatleri krize neden olurken, bozu-
lan aile duzenleri, kisilerin endise ve anksiyete
seviyelerini arttirmaktadir (2). Anksiyetenin
bireyler Gizerinde algilama ve karar verme ye-
teneginde azalma gibi bircok olumsuz etkisi
bulunmaktadir. Bu nedenle anksiyete diizeyi
yuksek olan hasta yakinlarinin hastane orta-
minda ya da taburcu olduktan sonra hastalari-
nin bakimina katilmasi mimkin olamamakta-
dir (11). Ayrica hasta yakininin anksiyetesinin
saglikta kalite gostergelerinden biri olan hasta
memnuniyetini de olumsuz etkiledigi bildiril-
mektedir (21). Hasta memnuniyeti, hastanin
beklentilerinin karsilanmasina ya da verilen
hizmetin algilanmasina baghdir. Memnuniyet,
gecmis deneyimlerden ve bireysel-toplum-
sal degerlerden etkilenen bir kavramdir (22).
Bir kalite olcitu olan hasta memnuniyetinin
Olcilmesi, saghk bakim sistemlerinin sekil-
lendirilmesi icin de son derece 6nemlidir (23).

Bucalismada, ikincidiizeyyogunbakim tnitesin-
deki hastalarin yakinlarinin anksiyete ve mem-
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nuniyet durumlari incelenmis olup, Beck Anksi-
yete Olcegi toplam puan ortalamasi orta diizey
olarak bulunmustur. Kardiyovaskuler cerrahi
yogun bakim tnitesinde yatan hastalarin yakin-
lariile yapilan bir calismada anksiyetenin yaygin
ve yliksek olarak gozlendigi ifade edilmektedir
(24). Baska bir calismada yogun bakim hasta ya-
kinlarinin %80’inin sinirda anksiyete belirtileri
gosterdigi saptanmistir (25). Covid-19 pande-
misi sirecinde yapilan bir calismada da hasta
yakinlarinin %44,4’inin ciddi diizeyde anksiye-
te yasadigi belirlenmistir (26). Calismada bulu-
nan anksiyete sonucunun orta diizeyde olmasi,
yogun bakim Unitesinin ikinci diizey olmasin-
dan yani hastalarin Gi¢linct diizey yogun bakim
hastalari kadar komplike ve agir olmamasindan
kaynaklaniyor olabileceg@ini disindirmektedir.

Calismada, Yogun Bakim Unitesinde Yatan Has-
talarin Ailelerinin Memnuniyeti Olcedi toplam
puan ortalamasi yuksek olarak belirlenmistir.
Benzer sonuclar; Kaplan et al. (27), Danielis et el.
(28), Hamed et al. (29), Viana et al. (30), Erdal ve
ark. (1), Akdagh Ekici (31), Tastan ve ark. (19), Ay-
din ve ark. (32) tarafindan da ortaya konulmus-
tur. Cahsmada bulunan yiksek memnuniyet
diizeyinin, orta anksiyete diizeyinden kaynak-
landigi disunilmektedir. Sirasiyla memnuni-
yetin alt boyutlari olan karar verme, bakim ve
bilgilendirmenin de benzer bir sekilde ylksek
oldugu gorilmektedir. Tastan ve ark/nin (19)
yapmis oldugu ¢alismada bulunan sonuglar da
benzer sekildedir. Olcek alt boyutlari, bakim, ka-
rar verme ve bilgilendirme memnuniyeti olarak
u¢ kategoride ele alinmistir. Bakim memnuni-
yeti, hasta yakinlarinin hastalarina verilen saglhk
hizmetini ne diizeyde algiladiklarini degerlen-
dirirken, karar verme memnuniyeti hastalari ile
alinan kararlara hasta yakinlarinin ne diizeyde
dahil edildigini ortaya koymaktadir. Diger bir alt
boyut olan bilgilendirme ise, hasta yakinlarinin
doktor ve hemsireler tarafindan ne siklikla ve
ne kadar tutarlilikla bilgilendirildigini tespit et-
mektedir. Bu calismanin sonuglarina gore, bilgi-
lendirme alt boyutunda duyulan memnuniyet
daha dustiktir. Haave ve ark/da (33) yaptiklan
calismada benzer sonuglara ulasmistir. Oysa-
ki, yogun bakim hasta yakinlarinin en dnemli
beklentisi hastasi hakkinda sik ve dogru bilgiye
sahip olmaktir. Hastalari hakkinda bilgi edin-
menin, hasta yakinlarinin kendilerini iyi hisset-
melerini ve dolayisiyla anksiyetelerini azaltarak
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memnuniyet diizeylerinin artmasini saglayaca-
g1 ifade edilmistir (19). Ote yandan hemsire ve
doktorlarin hastalarla ilgi duzeyleri incelendi-
ginde, hasta yakinlarinin hemsirelerin ilgisin-
den daha yuksek oranda memnun olduklar
belirlenmistir. Hemsire ve doktorlar tarafindan
bilgilendirilme sikliklari degerlendirildiginde
yine benzer bir sekilde hemsireler tarafindan ya-
pilan bilgilendirilme memnuniyetlerinin daha
yuksek oldugu bulunmustur. Bu sonugclar Tas-
tan ve ark/nin (19) calisma sonucglari ile farklilik
gostermektedir. Bu farkliligin calismanin yapil-
digi yogun bakim Unitesinde hemsire sayisinin
doktor sayisinin Gzerinde olmasindan kaynak-
lanabilecegini disindirmektedir. Doktorlara
ulasmada karsilasilan sorunlar nedeniyle, hasta
yakinlarinin hastalari hakkinda bilgilendirme
konusunda memnuniyetleri istenilen dlizeyde
degildir. Hasta yakinlarinin bilgi ihtiyaglari g6z
oniinde bulundurularak sistematik bilgi akisini
dizenleyen tedbirler alinmasi faydali olabilir.
Calismada ulasilan sonuglar, yogun bakim uni-
tesinde verilen bakimin genel olarak hasta ya-
kinlarinin beklentilerini karsiladigr yonindedir.

Yogun bakim unitesindeki hastalarin yakin-
larinin  anksiyete ile memnuniyet durumlari
arasindaki iliski incelendiginde, olcekler ara-
sindaki iliskinin anlamli oldugu saptandi. Yo-
gun bakim unitesindeki hastalarin yakinlarinin
anksiyete durumu ile memnuniyet durumu
ve alt boyutlari toplam puanlari arasinda ne-
gatif yonde ve zayif derecede bir iligski oldugu
tespit edildi. Avci ve ark. da (34) calismalarin-
da benzer sonuca ulasmistir. Akdemir de (35)
calismasinda, hasta yakinlarinda memnuniyet
dizeyinin ylksek olmasini, anksiyete duzeyi-
nin dusuk olmasina baglayarak bu ¢alismanin
bulgularini destekleyen bir sonug bildirmistir.

Hasta yakinlarinin demografik o6zellikleri ile
anksiyete duzeyleri karsilastirilmis olup arala-
rinda istatistiksel bir fark bulunmamistir. Buna
ragmen Yogun Bakim Unitesinde Yatan Hasta-
larin Ailelerinin Memnuniyeti Olcegi ile yapi-
lan karsilastirmada, daha 6nce hastanede yat-
ma tecrubesi olan kisilerde memnuniyet ve alt
boyutlari olan bakim ve bilgilendirme toplam
puan ortalamalar hastanede yatma tecriibesi
olmayan kisilere gore daha yiksek bulunmus-
tur. Bu calisma sonuclarina gore, Akkaya ve ark.
nin (22) calismasina paralel olarak, memnuni-

yetin ge¢mis deneyimlerden etkilendigi, has-
tanede yatma tecriibesinin kisiye farkl bir ba-
kis agisi kazandirdigi ayrica hasta yakinlarinin
saglik personeline karsi 6nyargili olmadigi di-
suinulmektedir. Yogun bakim Unitesinde yatan
hastalarin yakinlarinin memnuniyet duzeyleri-
ni inceleyen baska bir calismada; memnuniyet
duzeylerinin kisisel ozelliklerle iliskili olmadigi
(13), farkh bir calismada ise yuksekégrenim go-
ren hasta yakinlarinin daha yuksek memnuni-
yet bildirdikleri gosterilmistir (36). Yapilan calis-
malar incelendiginde, hasta yakinlarinin genel
olarak yogun bakim calisanlarindan memnun
olduklarini bildirmektedir (1, 19, 37, 38, 39, 40).
Ancak, yapilan ¢alismalarda yogun bakimlarin
duzeylerinden net olarak bahsedilmemektedir.

Bu calismada, ikinci diizey yogun bakimda ya-
tan hastalarin yakinlarinin anksiyete seviyeleri-
nin orta, memnuniyet seviyelerinin ise yuksek
dizeyde oldugu saptanmistir. Ayni zamanda
yogun bakimda yatan hastalarin yakinlarinin
anksiyeteleri ile memnuniyetleri arasinda za-
yif derecede ve negatif yonde bir iliski oldu-
gu saptanmis olup anksiyetenin azalmasiyla
memnuniyetin arttigi degerlendirilmistir. Bu-
nun yaninda hasta yakinlarinin en diisiik puana
bilgilendirme memnuniyetinde sahip oldugu
belirlenmistir. Bilgilendirme memnuniyetinin
yukseltilmesinde, hasta yakinlarinin hastalarina
yonelik duzenli bilgi aktarimini saglayan hiz-
metlerin sunulmasi fayda saglayabilir. Hasta
yakinlarini, hastalarinin tedavi sirecine dahil
etmek, onlarin gereksinimlerini dngdrerek ank-
siyete dizeylerini azaltici tedbirler almak ayni
zamanda memnuniyetlerinin de artmasina
yarar saglayacaktir. Gelecekte farkli yogun ba-
kim diizeylerinde hasta yakinlarinin anksiyete
ve memnuniyetini inceleyen daha fazla calis-
ma yapilmasi ve bu calismalarda anksiyete ve
memnuniyeti etkileyen degiskenlerin de ince-
lenmesi Onerilir. Arastirmanin belirli tarihler ara-
sinda ve yalnizca bir kurumda yapilmis olmasi
arastirmanin sinirliklarini olusturmaktadir. Ca-
hsma bu nedenle ikinci diizey yogun bakimlar-
da yatan tiim hasta yakinlarina genellenemez.
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OZET

AMAG: Intrauterine Gelisme Geriligi (IUGR) bulunan hastalarda
inflamatuar hematolojik parametrelerin kullanilabilirligini de-
gerlendirmek.

GEREC VE YONTEM: Bu vaka-kontrol calismasina sirasiyla IUGR
(n=100) ve kontrol (n=100) gruplarina ayrilan 200 gebe dahil
edildi. Bu gebelerin, dogum icin hastaneye basvuru sirasinda-
ki nétrofil/lenfosit orani (NLR) ve trombosit/lenfosit orani (PLR)
gibi laboratuvar parametreleri retrospektif olarak degerlendiril-
di. Intrauterine Gelisme Geriligi, gebelik haftasina gore fetlsiin
tahmini fetal agirhginin 10.persantilin altinda olmasi olarak ta-
nimlandi.

BULGULAR: Ortalama PLR dlzeyleri, Intrauterine Gelisme
Geriligi gelisen kadinlarda istatistiksel olarak anlamli sekilde
daha yuksek bulundu (121, 32+44, 80'%e karsi 117, 62+44, 64,
p=0.014). PLR 107,48 cutt-of diizeyinde, IUGR olusumunu %55
duyarlilik ve 6zgulliik oranlariyla dogru bir sekilde tahmin etti
(AUC=0,53 (%95 gliven araligi 0.451-0.610).

SONUC: Son calismalar Intrauterine Gelisme Geriligi etiyolo-
jisinde inflamasyonun da rol oynayabilecedini gostermistir.
Gebelerde IUGR gelisimini predikte etmek icin, potansiyel bir
belirtec olarak PLR diizeyinin faydasi, nispeten diistik duyarlilik
ve 6zgillik nedeniyle sinirlidir. IUGR hastalarinda, inflamatuar
hematolojik indekslerin &nemini belirlemek icin daha fazla aras-
tirmaya ihtiyag vardir.

ANAHTAR KELIMELER: Gebelik, Intrauterine Gelisme Geriligi,
Notrofil/lenfosit orani (NLR) trombosit/lenfosit orani (PLR), He-
matolojik parametre.
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ABSTRACT

OBJECTIVE: To evaluate the usability of inflammatory hema-
tological parameters in Intrauterine Growth Retardation (IUGR)
patients.

MATERIAL AND METHODS: This case-control study included
200 pregnant women divided into IUGR (n=100) and control
(n=100) groups. Laboratory parameters such as neutrophil/
lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLR) of
these pregnant women at the time of admission to the hospital
for delivery were evaluated retrospectively. Intrauterine Growth
Retardation was defined as the estimated fetal weight of the
fetus below the 10th percentile for gestational age.

RESULTS: Mean PLR levels were found to be statistically signi-
ficantly higher in women who developed Intrauterine Growth
Retardation (121.32+44.80 vs 117.62+44.64, p = 0.014). PLR ac-
curately predicted the occurrence of IUGR with 55% sensitivity
and specificity rates at a cut-off level of 107.48 (AUC=0.53 (95%
confidence interval 0.451-0.610).

CONCLUSIONS: PLR level can be used as a potential marker to
predict the development of Intrauterine Growth Retardation
in pregnant women. The usefulness of PLR level as a potential
marker to predict the development of IUGR in pregnant women
is limited due to relatively low sensitivity and specificity. Further
research is needed to determine the importance of inflamma-
tory hematological indices in IUGR patients.

KEYWORDS: Pregnancy, Intrauterine Growth Retardation,
neutrophil/lymphocyte ratio (NLR), Platelet/lymphocyte ratio
(PLR), Hematological parameter.
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GiRiS

intrauterine gelisme geriligi (IUGR), genetik veya
cevresel faktorler nedeniyle, fetlisiin 6nceden
belirlenmis blyiime potansiyeline ulasmasinda
yetersizlik olarak tanimlanir (1- 2). Tum gebelik-
lerin %5-10'unu etkileyen IUGR, erken dogum-
dan sonra perinatal mortalite ve morbiditenin
ikinci en sik nedenidir (3). Maternal sebepler,
fetal yapisal veya kromozomal anormallikler,
enfeksiyonlar ve teratojenik ajanlara maruziyet
IUGR 'ye yol acabilir. IUGR'nin en sik nedeni, an-
neden fetlise yetersiz besin ve oksijen gecisine
neden olan plasental yetmezliktir (4 - 5). IUGR'li
fetlslerde hem perinatal 6lim hem de solunum
sikintisi sendromu, prematdr retinopatisi, sepsis
gibi postnatal morbidite riski artmistir. Fetal bi-
yumenin zayif olmasinin olumsuz etkileri, tim
yasam boyunca surebilir (6). [UGR'lifetlsler uzun
donemde kardiyovaskiler hastalik, obezite ve
Tip 2 Diabetes Mellitus (DM) gibi bazi metabolik
hastaliklar, davranis sorunlari ve nérogelisimsel
gecikme icin daha yuksek risk altindadir (7-9).

Obstetrik takibin en 6nemli amaglarindan biri,
risk altindaki annelerin ve fetislerin belirlenme-
sidir. IUGR'da fetal mortalite oranlarinin azaltil-
masinda erken tani konulmasi ¢cok onemlidir
(10). Son calismalar inflamasyonun da IUGR
etiyolojisinde rol oynayabilecegini gostermistir.
Ornegin, IL-6, IL-1 beta ve TNF alfa seviyelerinin,
IUGRhastalarininamniyotik sivive kordon kanin-
da daha ytuksek oldugu rapor edilmistir (11, 12).

Tam kan sayimi siklikla kullanilan temel bir labo-
ratuvar testidir. Beyaz kan hicresi (WBC) sayimi,
kirmizi kan hicresi sayimi ve trombosit sayimi
bu basit testte kullanilan parametrelerden ba-
zilandir. Klinik kullanimda ucuz ve yaygin olarak
bulunabilen bir belirte¢ olarak noétrofil-lenfosit
orani (NLR) ve trombosit-lenfosit orani (PLR),
obstetrik ve jinekoloji tibbi uygulamasinin
farkli alanlarinda 6nerilmistir (13-15). Bu calis-
mada inflamatuar hematolojik parametrelerle
IUGR arasindaki iliskiyi arastirmayr amacladik.

GEREC VE YONTEM

Bu retrospektif calismaya, 1 Aralik 2019 - 1 Ocak
2024 tarihleri arasinda Afyonkarahisar Saglik Bi-
limleri Universitesi Kadin Hastaliklari ve Dogum

Anabilim Dal’'nda dogum yapan normal gebe-
ler ve IUGR tanisi konmus kadinlar dahil edildi.

IUGRtanisialmigbirhasta grubuyla (n=100), sag-
likli gebeden olusan (n=100) bir populasyonu
inceledik. Calismaya dahil edilme kriterleri: Tekil
gebelik olma ve izole IUGR tanisinin olmasiydi.
Gahsmaya katilmama kriterleri su sekildedir:
Kronik maternal hastaligi olanlar (diabetes mel-
litus, kronik hipertansiyon, otoimmiuin hastalik
vb.), fetal yapisal veya kromozomal anomaliler,
cogul gebelikler, herhangi bir obstetrik kompli-
kasyonun gelisimi (Abort, preeklampsi, preterm
eylem, gebelik kolestazi, preterm erken memb-
ran rlptird vb.), sigara icimi ve 6li dogumdaur.
IUGR tanisi, American College of Obstetricians
and Gynecologists (ACOG) tarafindan onerilen,
tahmini fetal agirhk (gram) 6lciimuniin, gebelik
haftasina gore 10. persentilden daha az olma-
sina dayanmaktadir (2). Demografik (anne yasi,
gravida, parite, Vicut Kitle Endeksi) verilerle,
dogum verileri (dogumda gebelik haftasi, do-
gum agirlig) hasta dosyalarindan elde edildi.

Hastanemize dogum icin basvuran tim gebe-
lerden, dogumhaneye yatista hemogram alin-
maktadir. Calisma ve kontrol grubundaki has-
talara ait hemogram parametreleri (beyaz kiire
sayisl, hemoglobin degeri, trombosit sayisi,
notrofil sayisi ve lenfosit sayisi) hastane kayitla-
rindan elde edildi. Hesaplanan NLR, PLR, MLR,
PNR degerleri iki grup arasinda karsilastirildi.

Etik Kurul

Calisma Afyonkarahisar Saglk Bilimleri Univer-
sitesi Klinik Arastirmalar Etik Kurulu tarafindan
onaylanmistir (2023/13).

istatistiksel Analiz

Tum istatistiksel analizler SPSS versiyon 23
kullanilarak yapildi. Tanimlayici sonuglar or-
talama, standart sapma (SS), minimum ve
maximum olarak verildi. Gruplar arasi karsi-
lastirma, Mann-Whitney U-testi veya inde-
pendent samples t-testi kullanilarak yapildi.
Anlamlilik seviyesi 0.05 olarak belirlendi.
IUGR'nin en iyi predikte edilebildigi degeri ta-
nimlamak ve bu degere ait sensitivite, spe-
sifiteyi hesaplamak icin receiver operating
characteristic (ROC) egrisi analizi kullanild.



BULGULAR

Maternal demografik ve dogum 6zellikleri Tab-
lo 1'de verilmistir. Ortalama anne yasi, viicut
kitle indeksi (VKi), gravide, parite ve dogum-
daki gebelik haftasi acisindan iki grup ara-
sinda anlamh farklilik bulunmadi (tima igin
p>0.05). Kontrol grubu kadinlarin dogum agir-
hgi (3147.15 + 564,97'e karsl 2419.55 + 489.82
gr, p=<0.01) ve vajinal dogum ytizdesi (%93'e
karsi %26), intrauterin gelisme geriligi grubuna
gore anlamh derecede daha yuksek bulundu.

Tablo 1: Intrauterine gelisme geriligi ve kontrol grubunun te-
mel demografik ve dogum sonucu &zellikleri.

1UGR (n=100) Kontrol (n=100)
P value

Ortalama £SS (Min-Max) Ortalama SS (Min-Max)

Maternal yas (y1l) 25.07 + 495 2638+ 5.27 0072
BMI (kg/m?) 2638+ 5.27 27.33+4.61 0,061
Gravide (n) 245+ 125 228+ 156 0517
Parite (n) 0.67 + 0.93 0.89+ 1.01 0.112
Dogumdaki gebelikyasi ~ 37.04 £ 2.00 38.63+1.81 0082
(hafta)
Dogum agirhg (g) 2419.55 + 489.82 3147.15 + 564.97 <0.001
1. dakika APGAR skoru 8(4-9) 8(6-9) 0.123
5. dakika APGAR skoru 9(6-10) 9(8-10) 0674
Dogum sekli <0.001
Vajinal 26 (26%) 93 (93%)
Sezaryen 74 (74%) 9 (9%)
Yogun bakim ihtiyaci(n) 10 (10%) 3 (3%) 0396

IUGR'li kadinlarin PLT sayisi, NLR, MLR ve PNR
degerleri kontrol grubuna gore istatistiksel
olarak anlamh fark bulunmadi. Ortalama PLR
duzeyleri, Intrauterine gelisme geriligi gelisen
kadinlarda istatistiksel olarak anlamli sekilde
daha yuksek bulundu (121,32+44,80'e karsl
117,62+44,64, p=0.014) (Tablo 2).

Tablo 2: Calisma ve kontrol gruplarinda laboratuvar degerleri-
nin karsilastiriimasi.

IUGR (n=100) Kontrol (n=100)
P

Ortalama +SS  Min-Max Ortalama £SS Min-Max

PLT 216,96+62,58 108-440 217,32+66,59 94-494 0,969
NLR 4,50£2,25 1,85-16,62 4,96%2,93 1,15-21,57 0,588
MLR 0,38+0,23 0,14-2,29 0,43+0,26 0,10-2,21 0,185
PLR 121,32444,80 50,3-248,4 117,62+44,64 45,4-249,4 0,014
PNR 30,07£12,27 9,96-68,01 27,68+12,84 10,36-87,21 0,180

PLR: platelet/lenfosit oran1, MLR: monosit/lenfosit oran1, NLR: nétrofil/lenfosit oram ve PNR : platelet /ntrofil
ooooo

PLRicineniyiprediktifcutoffdegerinibulmakicin
Roc analizi yapildi. ROC analizinde, egri altindaki
alan %0,53 (Cl (95%): 0.451-0.610) olarak bulun-
du.lUGR tespitiicin eniyi cutoff deger 107,48 idi
(sensitivity %55 and specificity %55) (Figiir 1).
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ROC Curve

1 - Specificity

Figiir 1: IUGR grubunun anne serum PLR, NLR, PNR ve MLR d-
zeylerinin ROC egrisi analizi.

TARTISMA

Bildigimiz kadarnyla bu calisma, term IUGR ile
komplike olan gebeliklerle inflamatuar hema-
tolojik parametreler arasindaki iliskiyi rapor
eden ilk calhismadir. Bu ¢alismada inflamatuar
hematolojik parametreleri incelemenin birin-
cil ana nedeni; IUGR tanisi alan grupla, kontrol
grubunun diizeylerini karsilastirmakti. ikincil
ana nedeni ise; IUGR tanisi konulan grubun
inflamatuar hematolojik parametrelerinin du-
zeyleri kontrol grubuna gore istatistiksel ola-
rak anlamh sekilde yuksek cikarsa, klinik olarak
belirgin IUGR gelismeden once prediktif bir bi-
yobelirte¢ olarak kullanilip kullanilamayacagi-
ni belirlemekti. Sonuglarimiz erken haftalarda
IUGR prediksiyonu icin calismalar yapilabilece-
gini gosteriyor. Kontrol grubuna gore IUGR'li
kadinlarda PLR duzeylerinin istatistiksel olarak
anlamli sekilde yulksek oldugunu gosterdik.

IUGR perinatal mortalitenin en sik ikinci ne-
deni olup, agiklanamayan 6l dogumlarin
%52'sinde fetal buylime kisitliydi. Dogumdan
sonra da, bu bebeklerin yeni dogan yogun
bakim linitesinde (YYBU) gecirdikleri siire art-
makta ve ciddi bir mali yik olusturmaktadir.
Bu nedenle bu fetislerin tespiti, erken tanisi
ve takibi cok 6nemlidir. Ancak tim IUGR va-
kalarinda tahmin orani hala ¢ok dustktir (16).

Son yillarda obstetride inflamasyonun sistemik
belirtecleri olarak ucuz, kolay ulasilabilir ve hizli
olmak gibi avantajlara sahip olan CBC paramet-
releriyle giderek daha fazla calisma yapilmakta-
dir. CBC parametreleri arasinda en sik kullanilan
inflamasyon belirtecleri NLR ve PLR idi. Perina-
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tal mortalite ve morbiditenin 6nemli bir nedeni
olan IUGR ile iliskili, hem birinci hem de ikinci
trimesterde erken predikte edilebilir mi diye bir-
cok calisma yapilmistir (17,18). Tolunay ve ark.
(19)ilk trimester NLR degerlerinin [IUGR grubun-
da kontrol grubuyla karsilastinldiginda istatis-
tiksel olarak anlaml derecede ylksek oldugu-
nu, Kirmizi ve ark ise 28. hafta NLR degerlerinin
gec IUGR gelisen grupta kontrol grubuna gore
anlamli derecede yuksek oldugunu bulmuslar-
dir (20). Bu calismada farkh olarak CBC paramet-
releriyle hesaplanan inflamatuar belirteclerine
(PLR, NLR, MLR, PNR) dogum o6ncesi bakildi. Bu
belirteclerden sadece PLR degerlerinin IUGR
grubunda anlamh sekilde arttigi goruldi. Ti-
morlerin, diyabetin, preeklampsinin ve néro-
lojik hastaliklarin degerlendiriimesinde kronik
inflamatuar yanitin biyolojik bir gostergesi olan
PLR'ninkullanilabileceginigosterilmistir (21-24).
Hamilelik sirasinda, annenin kronik sistemik inf-
lamasyonu fetal blyimeyi kisitlayabilir. Sonuc-
larimizla tutarl olarak, artan anne inflamatuar
yanitina IUGR'nin eslik ettigi dogrulamistir (25).

Bu calismanin bazi sinirliliklar bulunmaktadir.
ilk olarak calisilan parametreleri etkileme po-
tansiyeli olan bircok obstetrik ve tibbi durumu
hari¢ tuttuk, bu da 6rneklem bulyikligini
azaltti. ikincisi, tek merkezli bir calisma olmasi.

Sonug olarak, bildigimiz kadariyla bu cahs-
ma, IUGR gelisen hastalarda termde mater-
nal serum PLR duzeylerinin istatistiksel olarak
anlaml derecede yuksek oldugunu gosteren
ilk cahsmadir. Gebelerde IUGR gelisimini tah-
min etmek icin potansiyel bir belirte¢ ola-
rak Onerilebilir. Ancak nispeten dusik bulu-
nan duyarlilik ve 6zgullik nedeniyle, PLR'nin
IUGR prediksiyonunda rolini netlestirmek
icin daha fazla arastirmaya ihtiya¢ vardir.
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COCUK ACILE BASVURAN ZEHIRLENME VAKALARININ
GERIYE DONUK DEGERLENDIRILMESI

RETROSPECTIVE EVALUATION OF POISONING CASES ADMITTED TO THE
PEDIATRIC EMERGENCY DEPARTMENT
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OZET

AMAGC: Zehirlenme vakalarinin klinigi ¢cok cesitli olmakla be-
raber cocuklarda ¢ogunlukla semptom goérilmemektedir. Ca-
lismamizda, ¢ocuk zehirlenme olgular iki yillik geriye déniik
incelenerek, pandemi siirecinin zehirlenmelere etkisinin deger-
lendirilmesi amaglanmistir.

GEREC VE YONTEM: Calismamiz 01.03.2019 - 28.02.2021 tarih-
leri arasinda Haseki Egitim ve Arastirma Hastanesi Cocuk Acil
Servisi'ne zehirlenme nedeniyle bagvuran 0-18 yas arasindaki
hastalarin geriye donik degerlendirilmesiyle gerceklestirildi.
Hastane bilgi yonetim sisteminden hastalarin epidemiyolojik
ve klinik verileri kaydedildi. Sonuglar istatistiksel yontemlerle
degerlendirildi.

BULGULAR: Toplam 636 olgunun %53l (338) kiz, %47'si (298)
erkek idi. Zehirlenmelerin %91,9'unun oral alim ile meydana
geldigi gorildii. ihmal/kaza nedenli zehirlenmeler erkek cocuk-
larinda daha sik rastlanirken 6zkiyim nedenli zehirlenmeler kiz
cocuklarinda daha sik goriilmekteydi (p=<0,001). Coklu ilag ile
zehirlenmeler 6zkiyim nedenli zehirlenmelerde daha sik rast-
lanmaktaydi (p=<0,001). Zehirlenmeler en sik evde (%90) ger-
ceklesmekte ve en sik ilaglar (%59,8) ile olmaktaydi. Tek ilag ile
zehirlenmelerde en sik rastlanan etken parasetemol idi. Olgula-
rimizin %84,1'i sifa ile taburcu oldu, %6’ servise yatirildi, %5,8'i
sevk edildi ve %4'li yogun bakima yatirildi. Olen vaka olmadi.

SONUC: Alt1 yas alti cocuklardaki kaza ve ihmal nedeniyle olan
zehirlenmeler, ailelere egitim verilerek, daha biyik cocuklarda
gorilen intihar nedenli zehirlenmeler, egitim ve psikososyal
destek ile 6nlenebilir.

ANAHTAR KELIMELER: Cocuk acil, Cocuk, Pandemi, Zehirlen-
me.
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ABSTRACT

OBJECTIVE: Although the clinical presentation of poisoning
cases varies widely, children are mostly asymptomatic. In our
study, we aimed to retrospectively evaluate the pediatric poiso-
ning cases in a two-year period and to evaluate the effect of the
Covid-19 pandemic process on poisonings.

MATERIAL AND METHODS: Our study was conducted by ret-
rospectively evaluating patients aged 0-18 years who were ad-
mitted to the Pediatric Emergency Department of the Pediatri-
¢s Clinic between 01.03.2019 and 28.02.2021 due to poisoning.
Epidemiologic and clinical data of the patients were recorded.
The results were evaluated by statistical methods.

RESULTS: Of the total of 636 cases, 53% (338) were female and
47% (298) were male. It was observed that 91.9% of the poiso-
nings occurred by oral ingestion. Poisonings due to negligence/
accident were more common in boys, while poisonings due to
suicide were more common in girls (p=<0.001). Multi-drug poi-
sonings were more common in suicidal poisonings (p=<0.001).
Poisonings occurred most frequently at home (90%) and most
frequently with drugs (59.8%). The most common single drug
poisoning agent was paracetemol. Of the total 84.1% of our pa-
tients were discharged with cure, 6% were hospitalized in the
ward, 5.8% were referred and 4% were hospitalized in the inten-
sive care unit, with no case of exitus.

CONCLUSIONS: Prevention of accidental and negligent poiso-
ning in children under six years of age can be achieved by edu-
cating families. Suicide-related problems in older children can
be prevented through education and psychosocial support.

KEYWORDS: Pediatric emergency, Pediatric, Pandemic, Poiso-
ning.
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GiRiS

Zehirlenme zehirin viicuda zarar verecek mik-
tarda alinmasi sonucu organizmada bazi belirti
ve bulgularin ortaya ¢cikmasidir. Zehirlenmeye
neden olan ajanlar ve zehirlenme nedeni Ul-
keden Ulkeye, toplumun sosyokilturel duze-
yine, gelenek ve goreneklerine, farkli zaman
dilimlerine ve cografik bolgelere goére degi-
siklik gosterebilmektedir. Bu nedenle, Ulkele-

rin kendi risk faktorlerinin belirlemesi ve buna
uygun Onlemler almasi gerekmektedir (1).

Gocukluk ve addlesan ¢agi zehirlenmeleridiinya
genelinde dnemli bir problem teskil etmektedir
(2). Zehirlenmeler ve kazalar gelismis Ulkelerde
1-14 yas grubu cocuklarda 6lim nedenleri ara-
sinda birinci sirada yer almaktadir. Ulkemiz gibi
gelismekte olan Ulkelerde ise 1-14 yas grubun-
da zehirlenmeler, 6lim nedenleri arasinda akut
gastroenterit ve solunum yolu enfeksyonlarin-
dan sonra Uglincl sirada gorulmektedir (3, 4).

Biz de calismamizda, hastanemiz Cocuk Acil Ser-
visine Mart 2019 - Subat 2021 tarihleri arasinda
zehirlenme ile basvuran olgulan retrospektif
olarak degerlendirdik. Boylece bolgesel zehir-
lenme profilimizi olusturup erken tani ve tedavi
yaklasimlari konusunda farkindahgi arttirarak,
pediyatrik zehirlenmelerin  6nlenebilmesine
katkida bulunmayi ve pandemide evde kalma
stresinin arttigi donemlerde zehirlenme vaka-
larindaki degisimleri tespit etmeyi hedefledik.

GEREC VE YONTEM

Calismamiz, 01.03.2019 - 28.02.2021 tarihleri
arasinda Uglincl basamak egitim ve arastirma
hastanemiz Cocuk Saghgi ve Hastaliklarn Klini-
gi Cocuk Acil Servisi'nde zehirlenme nedeniy-
le tedavi edilen 0 -18 yas arasindaki hastalarin
geriye doniik degerlendirilmesiyle gerceklesti-
rildi. Hastalar O - 2 yas, 3 -6 yas, 7 - 11 yas, 12
- 18 yas olacak sekilde dort ayrn yas grubuna
ayrildi. Cocuklarin cinsiyeti, basvurdugu ay ve
mevsim, sikayetleri, fizik muayene bulgular,
acil serviste uygulanan tedaviler ve yatis si-
resi degerlendirildi. Calismamizda, 11.3.2020
tarihinde oOnceki veriler pandemi oncesi ve
bu tarihten sonrakiler pandemi dénemi ola-
rak aynldi ve istatistiksel olarak karsilastirildi.
Zehirlenmeye neden olan madde, maruziyet
sekli, zehirlenme nedeni, zehirlenmenin oldu-
gu yer ve hastaneye basvuru suresi incelendi.

Zehirlenme etkenine gore vakalar ilag ve ilag
disi ajanlar ile zehirlenme olarak iki ayri grup-
ta incelendi. ilac ile zehirlenmeler Santral Sinir
Sistemi ilaglar, Kardiyovaskuler Sistem (KVS)
ilaglari, Gastrointestinal sistem (GIS) ilaglari, an-
tibiyotik, analjezik - antipiretikler ve digerleri
olarak ana gruplara ayrildi. Diger olarak adlan-
dirilan gruba vitaminler ve mineraller, hormon-
lar, romatolojik, antikoagulan, antihelmintik,
antidiyabetik ve antiviral ilaclar dahil edildi. ilac
disi ajanlar ise kendi arasinda gruplandirildi.

Etik Kurul

Calismamiz icin, Haseki Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulundan
21.04.2021 tarihinde 08-2021 karar numara-
st ile onay alinmistir. Calismamizda Helsinki
Bildirgesine uygun olarak hareket edilmistir.

istatistiksel Analiz

istatistiksel analiz icin SPSS 15.0 for Windows
programi kullanildi. Tanimlayici istatistikler; ka-
tegorik degiskenler icin sayi ve ylizde, sayisal
degiskenler icin ortalama, standart sapma, mi-
numum, maksimum ve ortanca olarak verildi.
Gruplarda oranlar Ki Kare testi ile karsilastirildi.
Sayisal degiskenlerin bagimsiz iki grup karsi-
lastirmalar normal dagilim kosulu saglanma-
diginda Mann Whitney U testi ile yapildi. Alfa
anlamlilik seviyesi p<0,05 olarak kabul edildi.

BULGULAR

Cocuk Acil Servisi'ne 01.03.2019 - 28.02.2021
tarihleri arasinda zehirlenme sikayeti ile 636
hasta basvurmustur. Olgularin 42 tanesinin
tedavi verilerine ulasilamamistir. Bu hasta-
lar sadece cinsiyet ve yas istatistiklerine dahil
edilmislerdir. Vakalarin 298'ini erkek (%46,9),
338'ini kiz (%53,1) hastalar olusturmaktaydi.
0 - 2 yas grubu zehirlenme ile basvurularin en
baylk kismini olusturmaktaydi (n=234, %40,3).

Olgularimizin  137'si  (%23,6) ilkbahar, 158’
(%27,2) yaz, 150'si (%25,9) sonbahar ve 135'i
(%23,3) kis ayinda basvurmustu. Pandemi 6n-
cesi donemde (01.3.2019 - 11.03.2020 tarihleri
arasinda) %30 ile sonbahar donemi en sik bas-
vuru olurken %21 ile ilkbaharda en az basvu-
ru olmustur. Pandemi déneminde (12.3.2020
- 28.2.2021 tarihleri arasinda) sonbahar %17,6
ile en disuk, yaz ise %30 ile en ylksek basvuru
oranlarina sahiptir. Calismamizi aylik basvuru



sayisi olarak inceledigimizde toplamda en sik
basvuru %10,1 ile Mart ayinda en az basvuru
ise %b5,5 ile Nisan ayindadir. Pandemi 6ncesi 12
ayda toplam basvuru 339 (%53,3) iken pande-
mi doneminde 12 ayda 297 (%46,7) zehirlenme
olgusu basvurdu. Pandemi 6ncesi donemde
en sik basvuru %13,6 ile Kasim ayinda en az
basvuru %5 ile Mart ayinda, pandemi done-
minde ise en sik basvuru %15,8 ile Mart ayinda
en az basvuru %1,6 ile Nisan ayinda olmustur.

0-2 yas grubunun %8,8'i, 3-6 yas grubunun
%9,8'i, 7-11 yas grubunun %32'si ve 12-18 yas
arasi olgularin %41,8inin 112 ambulans ile
hastaneye basvurdugu o6grenildi. Pandemi
oncesi 112 ile bagvuru sayisi 39 iken pandemi
doneminde 36dir. 112 ambulans ile basvu-
rularda pandemi Oncesi ve pandemi donemi
arasinda anlamli bir fark saptanmadi (p>0.05).

Hastalarimizin%25,3't (n=156)<12saat,%63,6's|
(n=392) 12-24 saat, %4,7'si (h=29), 24-48 saat ve
%06,3'U(n=39)48 saatvedahauzunslire hastane-
de takip edilmistir. Pandemi 6ncesi ve pandemi
doénemi karsilastinldiginda takip sureleri agisin-
dan anlamli bir fark saptanmamistir (p=0,104).

Hastalarin %84,1'i sifa ile taburcu olmustur.
Hicbir hasta 6lmemistir. Hastalarin %6’si ser-
vise %4’ Cocuk Yogun Bakim (CYB) Unitesine
yatinlmistir. Sevk edilen hasta ylzdesi ise %5,8’
dir. Pandemi Oncesi ve pandemi doénemi so-
nuclarinda istatistiksel olarak anlaml fark vardi
(p=0,017). Pandemi donemi sifa ile taburcu-
luk orani yuksek, sevk ve servis orani diistiktd.

Olgularimizin zehirlenme etkenine maruziyet
sonrasl hastaneye basvuru suresi en dusik 5
dakika iken, en yuksek 5760 dakika idi. Hasta-
larin %72,9'unun 60 dakikadan daha kisa sure-
de hastaneye ulastirldigi goralda. 240 dakika
ve Uzeri stirede hastaneye getirilen hasta sayi-
sl %8,7'yi olusturmaktaydi. Pandemi oncesi ve
pandemi doénemi arasinda anlamli bir fark sap-
tanmadi (p=0,653). Hastalarin %90,4'G (n=537)
evde zehirlenme %9.6's1 (n=57) ev disi ortamda
zehirlenme ile basvurdu. Bu oranlar pandemi
oncesi ve pandemi déneminde de benzerdir.

Olgularimizin %91,9'u (n=542) agiz yolundan,
%6,8'i (n=40) solunum yolundan, %0,8'i (n=5)
cilt ylzeyinden, %0,5'i gbze temas ile zehirlen-
me sikayeti ile acil servisimize basvurmustu. Ze-
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hirlenme nedenlerinin 386’sinin (%66,8) ihmal/
kaza nedenli,110'unun (%19) 6zkiyim amaci ile,
42'sinin (%7,3) maddenin yanlis kullanimi se-
bepli ve 40'inin (%6,9) 6ngdrilemeyen neden-
ler ile oldugu gordldu. 0 - 2 yas arasi hastalarda
ihmal/kaza 6n planda iken 12-18 yas arasinda
0zkiyim nedeni ile zehirlenme vakalari daha sik-
tir. Bu istatistiksel olarak da anlamli bulunmus-
tur (p<0,001). Ozkiyim nedenli zehirlenmelerin
%82,7'sini kizlar olustururken ihmal/kaza ne-
denlizehirlenmelerde erkek cinsiyet %54,7 daha
on plandaydi. Bu istatistiksel agidan da anlamli
bulunmustur (p<0,001). Ozkiyim nedenli zehir-
lenmeler % 28,2 ile en sik kis aylarinda goralir-
ken 6ngorilemeyen nedenli zehirlenmeler %
47 5 ile ilkbaharda, ihmal/kaza nedenli zehirlen-
meler ve maddenin yanhs kullanimi nedenli ze-
hirlenmeler ise sirasiyla % 29 ve % 35,7 ile en sik
yaz mevsiminde gorilmekteydi. Bu istatistiksel
acidan anlamli olarak degerlendirildi (p=0,025).
Ozkiyim nedenli zehirlenmelerin %60', ihmal/
kaza nedenli zehirlenmelerin ise % 59,3'U pan-
demi Oncesi donemde gorilmustir. Bu ista-
tistiksel acidan anlamlidir (p=0,004) (Tablo 1).
Tablo 1: Zehirlenme nedenine gdre parametrelerin degerlen-
dirilmesi

Maddenin
yanhs
kullanimi
N % N % N % N % P
0-2 0 0 8 20 5 11,9 226 58,5 | <0,001
3-6 0 0 8 20 2 4,8 141 36,5

7-11 5 4,5 5 12,5 5 11,9 13 3,4

Ozkiyim Ongoriilemeyen ihmal/kaza

Yas

12-18 105 955 19 47,5 30 714 6 1,6
Erkek 19 17,3 | 15 37,5 24 57,1 | 211 | 547
Kiz 91 82,7 | 25 62,5 18 429 | 175 | 453
ilkbahar 19 173 | 19 47,5 6 143 | 90 233
Yaz 30 278 7 17,5 15 357 | 85 29
Sonbahar = 30 273 |7 17,5 11 262 | 174 | 256
Kig 31 282 |7 17,5 10 238 176 | 22
Oncesi 66 60 32 80 17 40,5 | 229 | 593

Dénemi 44 40 8 20 25 59,5 | 157 | 40,7

Cinsiyet <0,001

Mevsim 0,025

Pandemi 0,004

Olgularimizin 233’Gnde (%40,2) zehirlenmeye
neden olan ajan nonfarmakolojik etkenler (be-
sin, koroziv madde, insektisid, kozmetik Grtnler
vs) iken, 282'sinde (%48,7) tekli ilag, 64’'linde
(%11,1) coklu ilactir. Tek etken ile zehirlenme-
lerin %37,5'u (n=106) analjezik/antiinflamatu-
arlarla, %18,4'G (n=52) santral sinir sistemi (SSS)
ilaglari ile, %8,9'u (n=25) antibiyotiklerle, %7,1’i
(n=20) gastrointestinal sistem (GIS) ilaclaryla,
%4.3'0 (n=12) kardiyovaskduler sistem ilaclary-
la, %4,3'G (n=12) solunum sistemi ilaglariyla ve
%19,5'u (n=55) diger ilaglarladir (Mineral/vita-
min, antiviral, romatolojik, hormon, antihelmin-
tik, pomad, antikoagulan, antidiyabetik). Coklu
ilag ile zehirlenmeleri kiz cinsiyette erkek cinsi-
yete gore anlamliyukseklik saptandi (p=<0,001).
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Yasa gore degerlendirildiginde 12-18 yas gru-
bunda ¢oklu ila¢ aliminin diger yas araliklarina
gore daha yuksek oldugu saptandi (p=<0,001).
Ozkiyim nedenli zehirlenmelerde coklu ilac
aliminin diger nedenlere gore anlamli yuksek
oldugu bulundu (p=<0,001). Coklu ilag ahmi
nedeni ile basvuran hastalarin %96,9'unun ze-
hirlenme yerinin ev oldugu 6grenildi (Tablo 2).

Tablo 2: Coklu ilag aliminin diger nedenlere goére karsilastiril-
masl

Diger tiim nedenler

Cinsiyet Erkek 11 16,9 259 50,3 <0,001
Kiz 54 83,1 256 49,7

Yas 0-2 10 15,4 224 43,5
3-6 10 154 139 27
7-11 2 31 31 6 <0,001
12-18 43 66,2 121 23,5

Zehirlenme Ozkiyim 44 67,7 63 12,7

nedeni Ongoriilemeyen 0 0 40 8
Maddenin  yanhs 1 15 41 82 <0,001
kullanimi
ihmal 20 30,8 353 71

Olay yeri Ev dis1 2 31 53 10,3 <0,001
Ev 63 96,9 461 89,7

Basvuru Kendi 45 69,2 412 80 <0,001

sekli

Ozkiyim nedenli zehirlenmeler %41,1 ile en sik
coklu ilag grubu zehirlenmeleri ile bagvururken,
ihmal/kaza nedenli zehirlenmeler en sik %41
ile ilag disi etkenlerle ve ikinci sirada %20,4 ile
analjezik/antiinflamatuar ilaglar ile zehirlen-
meler ile basvurmustur ve bu istatistiksel acI-
dan anlamli saptanmistir (p=<0,001)(Tablo 3).

Tablo 3: Ozkiyim ve ihmal/kaza nedenli zehirlenmelerin zehir-
lenme etkenine gore degerlendirilmesi

Zehirlenme
etkeni

Solunum sistemi 10 2,1 2 19 8 2,1
ilaglar

SSStilaglar 43 9 25 234 18 4,8
ilag dis1 154 32,1 1 0,9 153 41
KVS2 ilaglar 12 23 1 09 11 29
f;astromtestmal 20 4,2 1 09 19 51 <0,001
ilaglar

Antibiyotik 22 4,6 1 09 21 56
Analjezik ilaglar 103 21,5 27 252 76 20,4
Coklu 64 133 44 41,1 20 54
Diger 52 10,8 5 4,7 47 12,6

SSS: Santral sinir sistemi KVS: Kardiyovaskiiler sistem

Ihmal/kaza nedenli zehirlenmeler erkek cinsi-
yette daha fazla, 6zkiyim nedenli zehirlenmeler
ise kiz cinsiyette daha fazlaydi (p=0,001). Maru-
ziyet sekli agisinda degerlendirdigimizde ise so-
lunumsal zehirlenmeler kiz cinsiyette daha fazla
gorulmekteydi ve bu istatistiksel agidan anlamh
olarak saptandi (p=0,029). Zehirlenmeye neden
olan etkenleracisindan karsilastirildiginda erkek
cinsiyette ilag disi etkenlerle zehirlenme kizlara
gore daha fazla saptandi (p=0,002)(Tablo 4).

Pandemi Oncesinde zehirlenme nedeni 6n-
gorilemeyen nedenler, pandemi déneminde
ise maddenin yanlis kullanimi orani yuksek-
ti. Pandemi oncesi ilag ana kategorilerinde
analzejik/antiinflamatuar orani, pandemi do-

neminde nonfarmakolojik ve coklu kategori
oranlan yuksekti (p=0,004 p=0,012)(Tablo 5).

Tablo 4: Hastalarin cinsiyetlerine gore degerlendirilmesi

Erkek Kiz |
n % n % p
Zehirlenme | Ozkiyim 19 7,06 91 29,45
nedeni Ongpriilemeyen 15 5,58 25 8,09
Maddenin  yanhs =24 892 18 583 <0,001
kullanim
Thmal/Kaza 211 78,44 175 56,63
Olay yeri Ev dist 32 11,55 25 7,96 0,140
Ev 245 88,45 289 92,04
Maruziyet Oral 259 93,84 283 90,13
sekli Solunum 12 435 28 8,92
Goz 3 1,09 0 0 0,029
Cilt yiizeyi 2 0,72 3 0,96
Zehirlenme | ilag digi 127 47,04 106 34,19 0,002
etkeni lag 143 52,96 204 65,81

Tablo 5: Pandemi dncesi ve pandemi donemi verilerinin karsi-
lastiriimasi

Pandemi 6ncesi Pandemi donemi

N % N % P

Cinsiyet Erkek 186 47,6 112 45,7 0,648
Kiz 205 52,4 133 54,3

Yas 0-2 150 38,4 107 43,7
3-6 109 274 53 21,6
7-11 22 5,6 14 57 0,334
12-18 110 28,1 71 29

Zehirlenme | Ozkiyim 66 19,2 44 18,8

nedeni Ongbriilemeyen 32 93 8 34
Maddenin yanlis kullammi | 17 4,9 25 10,7 0,004
ihmal 229 66,6 157 67,1

ilag ana | Solunum sistemi 10 29 2 0,9

kategorisi SSS ilaglart 27 78 25 10,6
KVS ilaglart 10 2,9 2 0,9
Gastrointestinal ilaglari 10 29 10 43 0,012
Antibiyotik 16 4,6 9 38
Analjezik/Antiinflamatuar 77 22,3 29 12,3
Coklu ilag 34 9,9 31 13,2
Diger 27 78 28 11,9
Nonfarmakolojik 134 388 99 42,1

Maruziyet Oral 323 91 219 93,2

sekli Solunum yolu 26 7,3 14 6
Goz 3 0,8 0 0 0,573
Cilt yiizeyi 3 0,8 2 0,9

Olay yeri Ev dis1 38 10,6 19 8,1 0,309
Ev 319 89,4 215 91,9

Basvuru Kendi araci 302 79,9 186 78,8 0,747

sekli 112 ambulansi 76 20,1 50 21,2

Gelis siiresi <30 dk 156 44,1 92 35
30-60dk 110 31,1 70 30
60-120 dk 30 8,5 25 10,7 0,653
120-240 dk 29 82 24 10,3
>240 dk 29 82 22 9,4

ilac disi zehirlenmelerde en sik basvuru nedeni
%23,6 (n=55) ile koroziv madde alimi olmak-
taydi. Bunu %11,2 (n=26) ile deterjan ve %9,4
(n=22) ile dezenfektan maddeler izledi. Siniflan-
dinlamayan nonfarmakolojik ajanlar %15,9'unu
olusturmaktaydi. Erkek cinsiyette nonfarma-
kolojik etkenlerle zehirlenme, kiz cinsiyette ise
farmakolojik ajanlar ile zehirlenme daha sik
gorilmekteydi (p=0,097). Nonfarmakolojik et-
kenler yaz, farmakolojik etkenler ise sonbahar-
da daha sik gorulmekteydi (p=0,004). Tek ilag
ile olan zehirlenmelerde en sik rastlanan etken
%20,2 (n=57) ile parasetamol idi. Bunu %14,2
(n=40) ile NSAIii ve %8,51 (n=24) ile mineral/
vitaminler takip etmekteydi. ilac disi etkenler
ile zehirlenmelerde sikayet %47,6 ile mevcuttu.
ilaclar ile zehirlenmelerde bu oran %25,6 olarak
saptandi. Bu fark istatistiksel agidan anlamli ola-
rak degerlendirildi (p=<0,001). En sik sikayetler
%21,8 ile (n=129) ve %11,5 (n=68) kusma idi.



Sikayetlerde pandemi doneminde istemsiz ha-
reket orani pandemi 6ncesine gore istatistiksel
olarak anlaml ylksekti (p=0,034). Pandemi 6n-
cesi donemde istemsiz hareket ile hi¢ basvuru
olmamisken pandemi doneminde 5 olguda
istemsiz hareket sikayeti mevcuttu (Tablo 6).

Tablo 6: Olgularin pandemi 6ncesi ve pandemi doneminde si-
kayetlerine gore dagihmlari

Sikayet Pandemi oncesi Pandemi donemi

N % N % P
Yok 235 66,2 154 65,3 0,813
Bulanti 80 225 49 20,8 0,609
Kusma 43 12,1 25 10,6 0,571
Agizda yanma/ kizarikhik 14 39 12 51 0,508
Uyku hali 12 3,4 8 3,4 1,000
Karn agrist 12 34 4 1,7 0,216
Bas donmesi 8 2,3 5 2,1 0,913
Gozlerde yanma/ kizarikhk 7 2 6 75 0,643
ishal 8 2,3 3 13 0,539
Biling bulamkhg: 7 2 4 1,7 1,000
Carpint1 4 1,1 4 1,7 0,719
Bogaz agrist 6 17 1 0,4 0,252
Oksiiriik 6 1,7 0 0 0,086
Bas agris1 3 08 2 038 1,000
istemsiz hareket 0 0 5 2,1 0,010
Kizarikhik/Doékiintii 3 038 0 0 0,279
Nefes darhigi 1 0,3 1 0,4 1,000
istemsiz hareketler 1 03 1 0,4 1,000
Cift gorme 1 0,3 0 0 1,000
Bayilma 1 0,3 0 0 1,000
Emmede azalma 1 0,3 0 0 1,000
Epistaksis 1 0,3 0 0 1,000
Tinnitus 1 0,3 0 0 1,000

Hastalarin 482'inin (%81,4) fizik muayenesin-
de bir ozellik saptanmamistir. En sik fizik mua-
yene bulgusu genel durum bozuklugu olarak
bulunmustu ve bunu hipersalivasyon izlemis-
tir. Fizik muayene bulgularindan genel durum
bozuklugu istatistiksel olarak pandemi done-
minde anlamli disukti (p=0,034) (Tablo 7).

Tablo 7: Fizik muayene bulgularinin pandemi éncesi ve pande-
mi déneminde karsilastiriimasi

Fizik muayene Pandemi 6ncesi Pandemi donemi

N % N % P
Yok 281 78,9 199 84,3 0,090
Genel durum bozuklugu 47 137 18 7,6 0,034
Hipersalivasyon 16 4,5 12 51 0,740
Ajitasyon 9 25 5 21 0,748
Biling konfiize 8 2,3 5 2,1 0,917
Tasikardi 5 1,4 2 0,8 0,708
Hiperglisemi 5 1,4 0 0 0,163
Distoni 0 0 3 1,3 0,063
Hipotansiyon 2 0,6 1 0,4 1,000
Hipertansiyon 2 0,6 1 0,4 1,000
Bradikardi 1 0,3 1 0,4 1,000
Tremor 1 0,3 1 0,4 1,000
Ataksi 0 0 1 0,4 0,399
Kore 1 03 0 0 1,000

Basvuran olgularin %96,5'una tedavi uygulan-
mistir. En sik uygulanan tedaviler %89,4 ile hid-
rasyon ve %38,2 ile aktif kdmurdir. Vakalarin
%3,5 ‘i herhangi bir tedavi almadan acil serviste
izlenmistir. Pandemi doéneminde tedavi orani
pandemi Oncesine gore istatistiksel olarak an-
lamli yuksekti (p=0,014). Tedavilerden pandemi
doneminde mide lavaji, aktif kdmir, monitori-
zasyon oranlari pandemi 6ncesine gore ista-
tistiksel olarak anlamh dusuk, hidrasyon orani
yuksekti (p<0,001 p<0,001 p=0,044 p=0,049 sI-
rastyla). Pandemiddnemindesifaile taburcu ora-
niyuksek, sevk ve servis orani dusukti (Tablo 8).
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Tablo 8: Olgularin pandemi 6ncesi ve pandemi donemi tedavi
verileri

Tedavi Pandemi 6ncesi Pandemi donemi

N % N % P
Yok 18 51 3 13 0,014
Hidrasyon 311 87,4 220 92,4 0,049
Aktif komiir 157 44,1 70 209 <0,001
Mide lavaji 150 42,1 61 25,6 <0,001
Pantoprazol 77 21,6 59 24,8 0,369
Ondansetron 61 17,1 29 12,2 0,099
Beslenmeme 31 8,7 30 12,6 0,659
Oksijen 28 7,9 19 8 0,947
N-asetilsistein 13 3,7 3 13 0,078
Goz lavaji 6 1,7 3 i3 0,747
K vitamini 3 0,8 1 0,4 0,653
Propranolol 3 0,8 1 04 0,653
Biperiden 2 0,6 2 08 1,000
Feniramin 2 0,6 1 04 1,000
Parasetemol 2 0,6 0 0 0,519
Metpamid 1 03 0 0 1,000
Deksametazon 1 0,3 0 0 1,000
Amlodipin 1 03 0 0 1,000

Galismamizda en sik zehirlenme 5 yas alti ¢o-
cuklarda, sikhkla da ihmal ve kaza nedeniyle
olmus iken, daha ileri yas ve siklikla kiz cocuk-
larinda 6zkiyim nedenli zehirlenmeler daha sik
saptanmistir. Pandemi oncesi ve pandemi do-
nemleri arasi basvurularda, pandemi dénemin-
de daha az zehirlenme hasta basvurusu olmus
olup, hastanede kalis sureleri ve yatis sikliklar
da daha az bulunmustur. Ozkiyim nedenli zehir-
lenmeler genellikle coklu ilag alimi ve sikhkla da
analjezik ve antiinflamatuar ilaglarla olmustur.

Zehirlenmeler hastaneye sik basvuru sebeple-
ri arasinda sayilmaktadir (5). Olgularin cinsiyet
dagilimi dlke, cografya, sosyoekonomik du-
rum ve bircok etkene gore degisebilmektedir.
Amerika zehir kontrol birligi 2020 verilerine
gore cocukluk c¢agindaki zehirlenme olgulari-
nin %50,73'G erkek, %49,79'u kiz idi (vakalarin
%0,5'inin cinsiyeti saptanamamistir) (6). Ulu
ve ark/nin (7) yaptigi bir ¢cahismada kiz has-
ta orani %54,1, Oztoprak ve ark!nin (8) Konya
merkezli 5 yilhk yaptigi bir calismada kiz hasta
orani % 57,3 iken Ozaslan ve ark!nin (9) yap-
tigi Kahramanmaras merkezli bir ¢alismada
ise erkek hasta orani % 51,3 ile cogunluktadir.

Ulkemizde yapilan calismalardaki sonuclarin
calismamizla benzer oldugu ve en sik zehirlen-
melerin 0 - 5 yas arasinda oldugu gorilmustur
(9, 10). Bu yas grubunda zehirlenme nedenleri-
nin daha sik olmasinin sebepleri arasinda nes-
neleri merak edip adiza alma istegi, bir seyleri
tanimak i¢in tat duyularini kullanmalari ve ilag
- besin ayirimi yapamadiklari igin yiyecek olarak
algilamalari sayilabilir (6). Aile veya cocugun
bakimini Ustlenen kisi kaynakh zehirlenmeler
bu yas grubunda daha sik gorilmektedir. Ai-
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lelerin zehirlenme konusunda yeterince bilgi
sahibi olmamalari, ilaglari ¢ocuklarin ulasabi-
lecek yerlere, kilit altinda olmayan yerlere koy-
malari aile ihmalleri arasinda sayilabilir (11 - 13).

Mevsimsel olarak gruplandirildiginda toplam-
da %27 ile en sik yazin basvuru olurken %23
ile en az kisin basvuru olmustur. Pandemi 6n-
cesi donemde %30 ile sonbahar dénemi en sik
basvuru olurken %21 ile ilkbaharda en az bas-
vuru olmustur. Pandemi doneminde sonbahar
%17,6 ile en disuk, yaz ise %30 ile en yuksek
basvuru oranlarina sahiptir. Pandemi dénemin-
de sonbahar ayinin en diistik olmasi sokaga cik-
ma yasagi oldugu dénemler nedeni ile olabilir.
Yorulmaz ve ark. (14) ve Glnay ve ark. (15) yap-
tiklan calismalarda, bizim ¢alismamizda oldu-
gu gibi yaz aylarinda basvurularin arttigi ifade
edilmistir. Ulusal zehir danisma merkezi (UZEM)
kayitlarinda da zehirlenme vakalarinin en ¢ok
yaz aylarinda oldugu dikkati cekmistir (16).

Zehirlenme nedeni eger 6zkiyim nedenli ise,
hasta taburcu edilmeden 6nce mutlaka bir Co-
cuk Psikiyatri Uzmanindan goéris alinmalidir.
Ozkiyim nedenli zehirlenmelerin de %82,7’si
kiz cinsiyettir. Ulkemizde yapilan calismalarda
zehirlenme olgularinin neden-yas oranlari ¢alis-
mamizla benzer olup UZEM 2008 raporunda da
benzer veriler bulunmaktadir (8, 17). Ozkiyim
nedenli zehirlenmelerin kiz cocuklarinda sik g6-
rilmesi emosyonel olarak daha hassas olmalari,
aileleri ile her seyi paylasamamalari ve sosyo-
kllttrel faktorler sayilabilir. Bu sonuglar incelen-
diginde ergenlik donemindeki kiz cocuklarini
egitmek, onlara psikolojik destek olanaklari sag-
lamak ve ailelerin bu konuda bilin¢lendirilmesi-
ni saglamak gerektigi sonuglarina varilabilir (18,
19). Ozkiyim nedenli zehirlenmeler en cok kis
ayl olmasina ragmen yuizdelik dilim yaz, sonba-
har ve kis aylarinda calismamizda oranlar birbi-
rine ¢cok yakindir fakat ilkbahar ayinda %17,3 ile
belirgin bir azalma dikkati cekmektedir. Arat ve
ark. (20) yaptigi bir calismada ¢alismamizla ben-
zer sekilde %28,9 ile en sik kis aylarinda 6zkiyim
vakalarinin yiiksek oldugu saptanmistir. Bunun
sebebi olarak kis mevsiminde kisilerin depres-
yona daha meyilli olabilecegi dusunilebilir.

Pandemi Oncesi donemde maksimum takip
stresi 192 saat iken pandemi doneminde bu
96 saate dismustlr. Pandemi déneminde on-

cesi doneme gore sifa ile taburcu %81,2 den
%88,8'e ylikselmis servise yatis ise %8'den %2,9’
a dismdustir. Bu istatistiksel olarak da anlamli-
dir (p=0,017). Bunun nedeni olarak pandemi
suresinde acil servislerin Covid 19 acgisindan
riskli olabilecegi bu yuzden hem ailelerin hem
de saghk calisanlarimizin hastayi degerlendi-
rip riskli stire bitiminde asemptomatik hasta-
lari daha seri taburcu etmeleri neden olabilir.
Hastalarin izlenme siireleri Oztoprak ve ark. (8)
yaptigi bir calismada 2,01+1,217 giin, Dereci
ve ark. (10) 1,8+0,6 glin, Bucak ve ark. (21) da
34,6+ 15,97 saat olarak bulmuslardir. Olgulari-
mizin ortalama yatis sureleri nceki calismalarla
uyumlu bulunmustur. Calismamizdaki verilere
gore hastalarin %90,4'inde zehirlenme evde,
%9,6'sinda ev disi ortamlarda gerceklesmistir.
Amerikan Zehir Denetim Merkezleri Birligi, Ze-
hirli Maddelere Maruziyet Gozetim Sistemi 2008
Yil Raporuna goére zehirlenmelerin %93,4'U
evde gerceklesmistir (22). Bizim calismamiz da
Amerika ¢alismasina oldukga yakindir. Pandemi
oncesi ve pandemi doneminde de bu oranlar
benzer olup istatistiksel bir fark saptanmamis-
tir. Zehirlenmelerin daha ¢cok evde olmasinin se-
bepleri arasinda zehirlenme etkenlerinin evde
daha ¢ok olmasi, ¢ocuklarin ulasabilecegdi yer-
lerde olmasi, etkenlerin saklandigi kaplarin ko-
layca acilabilir olmasi, ilag ve diger toksik mad-
delerin gelisiglizel olarak ¢cope atilmasi, ailelerin
bu konuda egitimsiz olmasi sayilabilir (23, 24).

Ulkemize yapilan calismalarda cocuklarda
zehirlenmeye yol acan maddenin en ¢ok %
63,5 ile %94,5 arasinda oral yolla alindigi gos-
terilmistir (14,17,25). Calismamizda da ben-
zer sekilde en sik maruziyet oral yoldan olup
%91,9dur. Bunu %6,8 ile solunum yolu ile
gerceklesen zehirlenmeler izlemistir. Oral yol-
dan alim nedenli zehirlenmelerin daha sik ol-
masinin sebepleri arasinda maruziyetin daha
kolay olabilecegdi, cocuklarin yiyecek ile ze-
hiri ayirt edemeyip tanima amacl bir seyle-
ri agizlarina goturmeleri dasindlebilir (11).

Calismamizda pandemi O6ncesi ve pandemi
doneminde ilag ve ilag disi etkenlerle zehir-
lenme acisindan anlamh bir fark saptanma-
mistir. Ulkemizde yapilan calismalarda en sik
zehirlenme etkeni ilaglar olarak gézlemlenmis-
tir (24, 25). Gokay ve ark. (25) yaptigi calisma-



da %8 ve Aygin ve ark. (24) yaptidi ¢calismada
%23,6 ile parasetamol calismamizla benzer
sekilde zehirlenmelerde ilk sirada yer almistir.
llaclarin ginimiizde cok yaygin olarak kul-
lanilmasi, ¢ocuklarin ulasabilecege vyerlere
birakilmasi, ailelerin veya ¢ocugun bakimini
ustlenen kisilerin bu konuda dikkatsiz/egitim-
siz olmasi, ilaglarin cocuklar tarafinda kolayca
acilabilir olmasi zehirlenmelerde ilaclarin ilk si-
rada olmasinin sebepleri arasinda siralanabilir.

Calismalarda coklu ilaglar ile zehirlenmelerin
%5,6 ile %38,9 arasinda oldugu gosterilmis-
tir (26). Ulkemizde Arat ve ark. (20) yaptigi bir
calismada toplam zehirlenmelerin %7'si, 6z-
kiyim amagli zehirlenmelerin ise %33'Unun
coklu ilaglar oldugu gosterilmistir. Ergenlik ca-
ginda 6zkiyim nedenli zehirlenmeler ile ¢oklu
ilag alimi arasinda Lee ve ark. (26) iliski oldu-
gunu gostermistir. Bizim ¢alismamiz da yurti-
¢i ve yurt disi calismalar ile uyumludur. Din-
ya Saghk Orgitiiniin yayinladigi rapora gére
de verilerimiz uyusmakta olup raporda coklu
ila¢ alimlari kiz cocuklarda ve 6zkiyim nedenli
alimlarda daha fazla oldugu gdsterilmistir (2).

Zehirlenmelerde mortalite ve morbiditeyi etki-
leyen 6nemli nedenlerden biri de zehirlenme
sonrasi hastaneye basvuru suresidir. Simer
ve ark. (27) yaptigi bir calismada olgularin %
50,2'sinin ilk bir saatte, Tirkmenoglu ve ark. (1)
yaptigi karsilastirlmal iki calismada hastala-
rn %54 ve %63,5'unun ilk iki saatte hastaneye
basvurdugu gosterilmistir. Bizim c¢alismamiz-
da da bu veriler ile benzer sekilde %42,2’si ilk
30 dakika icerisinde, %72,9'u da ilk bir saatte
hastaneye basvurmustur. En erken basvuru 5.
dakikada en geg¢ basvuru ise 96 saat sonrasin-
da olmustur. Ortalama basvuru stresi ise 60
dakika olarak hesaplanmistir. Pandemi oncesi
ve pandemi doneminde basvuru sureleri agisin-
dan istatistiksel bir fark saptanmamistir. Toksik
madde alimi sonrasi hastaneye bagsvuru sure-
sini etkileyen faktorler arasinda ailenin sosyo-
ekonomik diizeyi, egitim durumu, hastaneye
yakinlidi, bolgenin cografi yapisi sayilabilir. Ca-
hsmamizda hastalarin % 82,3’lniin ilk 2 saatte
hastanemize basvurdugu bilgisi alinmistir. Bu-
nun sebebi olarak hastanemizin merkezi bir ko-
numda olmasi ve ulasim kolayhgi dustndulebilir.
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Ozkiyim amacli zehirlenmelerin %41,1i coklu
ilaglarla, %25,2 si analjezik/antiinflamatuar ilag-
larla ve %23,4'U SSS ilaglari ile oldugu goralda.
iIhmal/kaza nedenli zehirlenmelerin sadece
%5,4'UG coklu ilag zehirlenmelerinden olusu-
yordu. Ihmal/kaza nedenli zehirlenmeler en sik
%41 ile ilag disi etkenlerle, sonrasinda %20,4 ile
analjezik/antiinflamatuar ilaclarla zehirlenme
ile hastanemize basvurdu (Tablo 3). Arat ve ar-
kadaslarinin (20) yaptigi calismada ¢alismamiza
benzer sekilde 6zkiyim nedenli zehirlenmelerde
en sik kullanilan ila¢ gruplar analjezik ve anti-
inflamatuar ilaglar (n=35, %39.3) ve santral sinir
sistemi ilaclar (n=14, %15,5) idi. Antidepresan
ve antiepileptik ilaclari calismamizda SSSilaglar
bashgi altinda topladik. Yurt icinde yapilan ¢alis-
malarda veriler calismamizla benzerdir. Ozkiyim
amacli zehirlenmelerde SSS ilaglarinin sik tercih
edilmesihastalarinkendiilaclarinikullanabilece-
gini disuindirmustir. ihmal/kaza nedenli zehir-
lenmelerin ilag disi etkenlerle sik olmasi ailelerin
dikkatsizligi,bukonudaegitimsizolmalari,sosyo-
ekonomik duizey ile ilgili olabilecegi disunuld.

Zehirlenme ile basvuran hastalarin klinik bul-
gularinin genellikle hafif oldugu, fakat zehir-
lenmenin bir¢ok klinik bulgu ile ortaya ¢ikabi-
lecegi bildirilmistir. Hastalarda genel bulgulara
ek olarak norolojik ve gastrointestinal semp-
tomlarin da gorilebilecegi gosterilmistir (28).
Yapilan ¢alismalarda en sik rastlanan bulgular
calismamiza benzer sekilde bulanti ve kusma
olmustur (10, 14, 17, 29). Calismamizdaki olgu-
larimizin 389'unun (%65,8) basvuru esnasinda
aktif bir sikayeti yoktu, bu alinan miktarlarin k-
cuk oldugu yahut alinan miktarin zehirlenmeye
neden olacak miktarda olmamasi veya heniz
semptom ortaya ¢ikmadan hastaneye basvu-
rulmasi sebebiyle oldugu dustintlmustar. Ol-
gularin 129'u (%21,8) bulanti ve 68'i (%11,5)
kusma ile basvurmustu. Hastada ani baslayan
bulanti, kusma, karin agrisi, biling bulanikhgi
gibi bulgularda anemnezde zehirlenme olmasa
bile ayirici tani olarak mutlaka akilda tutulma-
hdir (30). Pandemi 6ncesi ve pandemi donemi
olarak degerlendirdigimizde ilk dort bulgunun
siklik siralamasinda bir degisiklik saptanmamis-
tir. Pandemi 6ncesi donemde istemsiz hareket
sikayeti ile hi¢ basvuru yok iken, pandemi do-
neminde 5 hasta istemsiz hareket sikayeti ile
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basvurmustur. istemsiz hareket ile gelen has-
talarin Gcu alkol/esrar tiiketimi nedeniyle ve
ikisi 6zkiyim nedenli c¢oklu ilag icimi sebebiy-
le basvurmustur. Bu istatistiksel farklilik pan-
demiye baglanmamis olup hastalarin aldig
etkenlere bagh olabilecegi dustniImustir.

Galismamizda ilag disi etkenler ile zehirlenme-
lerde semptom varligi %47,6 iken, ilaglar ile ze-
hirlenmelerde %25,6'dir. Calismamizdan farkli
olarak Binay ve ark. (31) yaptigi calismada ilaglar
ile zehirlenmelerde diger etkenler ile zehirlen-
melere oranla goriilen semptomlar daha fazlay-
du. ila¢ disi etkenler ile zehirlenmelerde agiz ici
yanik/kizariklik, agri gibi semptomlarin daha sik
gorilebilecegi akildan cikarilmamalidir (32). Ul-
kemizde yapilan ¢alismalardan Yorulmaz ve ark.
(14) yaptigi bir calismada olgularin %34,6'sina
mide lavaji, %42,7'sine aktif komdur, Aygin ve
ark. (24) yaptigi calismada hastalarin %61,8'ine
mide lavaji ve aktif komr verilmistir. Bicer ve ar-
kadaslarinin (23) calismasinda da %37'sine mide
lavaji, %37’sine aktif komur uygulanmistir. Yapi-
lan ¢alismalarda zehirlenme ile basvuran vaka-
lar icin hidrasyon tedavisinin %66,5-76,8'inde
yeterli oldugu belirtilmistir (21, 31). Calismamiz-
da hidrasyon tedavisi bu verilerin lizerinde ¢ik-
mistir. Bunun nedeni, mide lavaji ve aktif kdmur
uygulama hastalar sirasinda beslenemedigin-
den intravenendz mayi verildigi distnulmstar.
Pandemi 6ncesi ve pandemi donemi karsilastir-
digimizda ise pandemi 6ncesi donemde tedavi-
siz takip edilen hasta orani %5,1 iken, pandemi
doneminde bu oran %1,3’e digsmustir. Bunun
nedeni olarak pandemi doneminde acil servis-
lerde gercekten gerekli hastalarin takip edildigi
dustnilmustir. Pandemi dncesi mide lavaji ve
aktif komur tedavileri sirasiyla %44,1 ve %42,1
iken pandemi doneminde bu oranlar %20,9 ve
%25,6 ya dlismustur. Butiin hastalarimiz Ulusal
Zehir Danisma Hattina danisihp tedavileri ona
gore duzenlenmistir. Bu oranlardaki distsin
sebebi olarak zehir danisma merkezinin telefo-
nu olan 114’lin pandemi déneminde Covid-19
bulas nedeniyle daha hassas davranmasi ve ger-
cekten gerekli hastalara bu tedavileri 6nerme-
leri nedeniyle oldugu oldugu distnulmustar.

Gahsmadaki kistliliklarimiz, geriye donuk ke-
sitsel calismamizda bazi hastalarin kayitlari-
na ulasamamamiz ve hasta sayinin az olmasi
olarak gosterilebilir. Prospektif planlanacak
calismalarda ailelere anket yapilarak olayin
olus sekli incelenip alinabilecek 6nlemler ko-
nusunda daha etkin sonuclara ulasilabilir.

Sonug olarak; bes yas altinda daha sik gortlen
ihmal/kaza nedeni ile zehirlenmeleri 6nlemek
amaciyla ailelere egitimler verilmeli, zehirlen-
meye neden olabilecek ajanlar ¢ocuklarin ula-
samayacag! yerlere konulmalidir. En sik ergen
kizlarda ve ¢oklu ilag alimi ile gorilen 6zkiyim
nedenli zehirlenmeler sosyal ve psikolojik ne-
denlerle oldugundan, bu cocuklara ve aileleri-
ne riskli gruplara psikososyal destek verilerek
zehirlenmeye engel olunmaya calisilabilir.
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Galismamizin yapilmasinda yardimci olan has-
tanemiz cocuk acilinde calisan doktorlara te-
sekkir ederiz.
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OZET

AMAG: Bu calismanin amaci, ameliyat 6ncesi alinan endomet-
riyal ve servikal biyopsi sonuclarini, ilgili histerektomi 6rnekleri-
nin histopatolojik 6zellikleriyle karsilastirmak ve bdylece tutar-
liliklarini arastirmaktir.

GEREC VE YONTEM: Bu calisma, 1 Ocak 2017 ile 1 Ocak 2023
tarihleri arasinda galisma merkezinde servikal ve endometriyal
biyopsilerle dogrulanan, benign ve malign endikasyonlarla ger-
ceklestirilen 390 histerektominin retrospektif bir incelemesidir.

BULGULAR: Yetmis dort histerektominin (%19,0) preoperatif
servikal biyopsi sonucu, 316 histerektominin ise preoperatif
endometriyal biyopsi sonucu (%81,0) vardi. Benign lezyonlar
icin endometriyal biyopsi sonuclarrile ilgili histerektomi 6rnek-
leri arasinda yalnizca %55,6 uyum (k=0,011) vardi ve anlamli
korelasyon yoktu (x2=4,500, p=0,343). Preinvaziv ve malign
lezyonlar icin servikal biyopsi sonuglari ile ilgili histerektomi 6r-
nekleri arasinda %85,1 uyum (k=0,462) ve anlamli korelasyon
vardi (y2=106,349, p=0,001). Polipleri ortaya koyan endometri-
yal biyopsi sonuclari 59,3 ile en duisiik tanisal dogruluga sahipti.
Biyopsi sonuglarinda atipili kompleks hiperplazi saptanan has-
talarin %52,2'sinde endometriyal kanser tespit edildi.

SONUCG: Endometriyal biyopsinin goreceli olarak daha dustk
tanisal dogrulugu, benign endikasyonlarla histerektomi plan-
lanan hastalarda kesin tani icin gerekli olmadigini diistindir-
mektedir. Kompleks atipik hiperplazi ve endometriyal kanserin
birlikte gorilme oraninin goéreceli olarak daha yiksek olmasi,
biyopsi bazl hiperplazisi olan hastalarda histerektomi plan-
lanmadan 6nce rahim boslugunun gériintilenmesi icin his-
teroskopi yapilabilecegini de gostermektedir. Servikal biyopsi
sonuglari ile ilgili histerektomi 6rnekleri arasindaki uyum orani-
nin nispeten yiiksek olmasi serviksin pre-invaziv ve malign lez-
yonlarinin tedavisinde kolposkopinin énemini ve gecerliligini
desteklemektedir.
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ABSTRACT

OBJECTIVE: This study aims to compare the results of the pre-
operatively obtained endometrial and cervical biopsies to the
histopathological characteristics of the related hysterectomy
specimens and, thus in vestigate their consistency.

MATERIAL AND METHODS: This is a retrospective review of
390 hysterectomies performed for both benign and malignant
indications as verified by cervical and endometrial biopsies at
the study center between 1 January 2017 and 1 January 2023.

RESULTS: Seventy-four hysterectomies (19.0%) had preopera-
tive cervical biopsy results, while 316 had preoperative endo-
metrial biopsy results (81.0%). Only 55.6% agreement (k=0.011)
and no significant correlation between endometrial biopsy
results and related hysterectomy specimens for benign lesions
(x2=4.500, p=0.343). There were 85.1% agreement (k=0.462)
and a significant correlation between cervical biopsy results
and related hysterectomy specimens for pre-invasive and ma-
lignant lesions (y2=106.349, p=0.001). Endometrial biopsy re-
sults presenting polyps had the lowest diagnostic accuracy of
59.3% and endometrial cancer was identified in 52.2% of the
patients whose biopsy results revealed complex hyperplasia
with atypia.

CONCLUSIONS: The relatively lower diagnostic accuracy of en-
dometrial biopsy suggests that it is not required for definitive
diagnosis in patients who are scheduled to have a hysterec-
tomy for benign indications. The relatively higher rate of comp-
lex atypical hyperplasia and endometrial cancer co-existence
also indicates that hysteroscopy can be performed to visualize
the uterine cavity before a hysterectomy is planned for patients
with biopsy-based hyperplasia. The relatively higher concor-
dance rate between cervical biopsy results and related hyste-
rectomy specimens supports the significance and validity of
colposcopy in the management of pre-invasive and malignant
lesions of the cervix.
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INTRODUCTION

Hysterectomy refers to the removal of the
uterus surgically. This operative procedure is
the most performed gynecological surgery
worldwide (1). Hysterectomy can be carried
out for benign and malignant indications.
Benign indications such as uterine leiomyo-
mas and abnormal vaginal bleeding consti-
tute the major reason for hysterectomies (1,
2). On the other hand, malignant indications
for hysterectomy predominantly consist of
gynecological tumors (3). Each hysterectomy
sample should be examined histopathologi-
cally as histological findings are considered
the main basis for the ultimate diagnosis (4, 5).

Being a major indication for hysterectomy, ab-
normal uterine bleeding has a variety of under-
lying etiologies including fibroids, endometrial
polyp, endometrial hyperplasia, adenomyosis,
infectious diseases, early pregnancy complica-
tions, and malignancies (6). Endometrial biopsy
is usually performed to identify the underl-
ying etiology of abnormal uterine bleeding as
this method allows the efficient sampling of
endometrium and its quick analysis (7). Since
endometrial cancer is the fourth most frequ-
ent cancer among women, endometrial biopsy
should be performed essentially in all women
with abnormal uterine bleeding (8, 9). It has
been reported that endometrial biopsy proce-
dure has a high sensitivity and specificity for
detecting endometrial hyperplasia and endo-
metrial malignancy. Therefore, endometrial bi-
opsy remains the first-line tool for diagnostic
workup of abnormal uterine bleeding (10, 11).

As for the diagnosis of cervical intraepitheli-
al neoplasms and cervical cancer, colposcop-
y-guided cervical biopsy has been designated
as the gold standard. Besides, histopathology
has been addressed as the reference stan-
dard for specifying the treatment and sub-
sequent follow-up in women with premalig-
nant and malignant cervical lesions (12, 13).

This study aims to compare the results of the
preoperatively obtained endometrial and cer-
vical biopsies to the histopathological chara-
cteristics of the related hysterectomy speci-
mens and, thusinvestigate their consistency.

MATERIALS AND METHODS

Written informed consent was obtained from
each participant. This is a retrospective review
of 1311 hysterectomies which were performed
for both benign and malignant indications at
the study center between 1 January 2017 and
1 January 2023. The hysterectomies with unk-
nown or absent preoperative biopsy results
and the hysterectomies with endometrial bi-
opsy results announced more than two mont-
hs before surgery were excluded. Therefore,
390 hysterectomies (29.7%) were included.
Endometrial biopsy was done by using the di-
latation and curettage (D&C) technique. In this
technique, the patient was put into a dorsal lit-
hotomy position and then general anesthesia
or paracervical block was performed. After the
perineum and vagina were cleansed, the cer-
vix was dilated with small Hegar dilators. Then,
the uterine cavity was achieved and evacuated.

A cervical biopsy was acquired under the gu-
idance of colposcopy. Before colposcopic
observation was begun, the cervical surfa-
ce was cleaned with saline, and all secretions
were wiped away. Afterward, the cervix was
carefully examined by colposcopy, and cer-
vical tissue was stripped by punch biopsy
forceps at the site of a colposcopic lesion.
All histological sections derived from hys-
terectomy specimens and endometrial and
cervical biopsies were fixed in formalin, em-
bedded in paraffin, cut into 5-mm-thick se-
ctions, and stained with hematoxylin and
eosin  for histopathological examination.

Ethical Committee

The present study is approved by the ethical
committee of Afyonkarahisar Health Scien-
ces University where it was undertaken (Grant
no:2023/10).

Statistical Analysis

Collected data were analyzed by Statistical Pa-
ckage for Social Sciences version 22.0 (SPSS,
SPSS IBM., Armonk, NY, USA). Categorical data
were denoted as numbers and percentages.
Sensitivity, specificity, positive and predicti-
ve values, and diagnostic accuracy were cal-
culated for biopsy results. Chi-square test was
used to assess the correlations and Cohn's
Kappa test was used to evaluate the concor-



dance between preoperative and postopera-
tive histological findings. Two-tailed p values
<0.05 were accepted as statistically significant.

RESULTS

Three hundred sixteen hysterectomies had
preoperative endometrial biopsy results
(81.0%). Twenty-seven hysterectomies (8.5%)
had preoperative endometrial biopsy results
that reported benign lesions. Our research
shows that there is only 55.6% agreement
(k=0.011) and no statistically significant cor-
relation between endometrial biopsy results
specifying benign lesions and related hystere-
ctomy specimens(y2=4.500, p=0.343) (Table 1).

Table 1: Correlation of benign endometrial biopsy results and
hysterectomy findings

Hysterectomy specimen

Polyp  Benign  Simplehyperplasia  Simple hyperplasia  Endometrial
changes without atypia with atypia cancer
Endometrial Polyp 13 7 1 1 2
biopsy Benign - 2 - - 1

changes
Total 13 9 1 1 3

Histopathological examination revealed more
severe findings in the hysterectomy speci-
mens of 5 patients (18.5%) who had endomet-
rial biopsy results reporting benign lesions.
A total of 289 hysterectomies (91.5%) had
preoperative endometrial biopsy results whi-
ch included pre-malignant and malignant
lesions. This study demonstrates that there
is 77.5% agreement (k=0.357) and a signi-
ficant correlation between endometrial bi-
opsy results pointing out pre-malignant and
malignant lesions and related hysterectomy
specimens (x2=793.906, p=0.001) (Table 2).

Table 2: Correlation of premalignant and malignant endomet-
rial biopsy results and hysterectomy findings
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biopsy results pointing out pre-invasive and
malignant lesions and related hysterectomy
specimens (x2=106.349, p=0.001) (Table 3).

Table 3: Correlation of cervical biopsy results and hysterectomy
findings

Hysterectomy

Cervicitis Low grade cervical High grade cervical Cervical
intraepithelial lesion intraepithelial lesion  cancer
Cervical  Low grade - 8
biopsy intraepithelial
lesion
High grade 3 2 34 5
intraepithelial
lesion
Cervical cancer 1 - - 21
Total 4 10 34 26

Table 4 summarizes the diagnostic power of
biopsy results. Endometrial biopsies specifying
polyps had the highest sensitivity of 100.0% and
the lowest specificity and diagnostic accuracy of
21.4% and 59.3% respectively. Those describing
complex hyperplasia with atypia had the lowest
sensitivity of 64.7%, specificity of 88.2%, and di-
agnostic accuracy of 87%. Endometrial cancer
was identified in 52.2% of the patients whose bi-
opsy results revealed complex hyperplasia with
atypia. Cervical biopsy results presenting hi-
gh-grade intraepithelial lesion (HSIL) had the hi-
ghest sensitivity of 100.0%, specificity of 74.4%,
and diagnostic accuracy of 86.3%. Those descri-
bing low-grade intraepithelial lesions (LSIL) had
a sensitivity of 80.0%, the highest specificity,
and diagnostic accuracy of 100.0% (Table 4).

Table 4: Diagnostic power of endometrial and cervical biopsy
results

Positive predictit Negative predicti
value value accuracy
ial polyp 100.0% 214% 54.2% 100.0% 59.3%
Simple hyperplasia 64.7% 93.4% 37.9% 97.7% 91.7%
without atypia
Complex  hyperplasia 64.7% 88.2% 25.6% 97.6% 86.9%
with atypia
d ial cancer 88.2% 88.5% 95.4% 73.4% 88.2%

Uterine sarcoma 76.5% 99.6% 92.9% 98.5% 98.3%
Low grade cervical 80.0% 100.0% 100.0% 100.0% 100.0%
i ithelial lesion
High grade cervical
i ithelial lesion
Cervical cancer 80.8% 97.9% 95.5% 90.2% 91.8%

100.0% 744% 77.3% 100.0% 86.3%

Simple Simple Complex Complex  Polyp
hyperplasia  hyperplasia  hyperplasia  hyperplasia
without i without with
atypia atypia atypia atypia
Simple 11 1 B 1
hyperplasia

Benign  Endometrial  Uterine
changes  cancer  sarcoma

4 12

without

atypia

Simple - 2 B 1 - 1

hyperplasia

with atypia

Complex - - 1

hyperplasia

without

atypia

Complex 6 2 - 11 - 3 24

hyperplasia
with atypia

Endometrial - 1 - 4 - E 186 4
cancer

Uterine - - - - - E 1 13
sarcoma

dkwso-o —m-meoZonsm

tal 17 6 1 17 4 16 211 17

Seventy-four hysterectomies (19.0%) had pre-
operative cervical biopsy results. These results
display that there is 85.1% agreement (k=0.462)
and a significant correlation between cervical

DISCUSSION

Routine endometrial sampling before hyste-
rectomy has been a matter of debate (7, 10).
Therefore, this study has been designed to
investigate the compatibility between endo-
metrial biopsy results and histopathological
findings in related hysterectomy specimens.

The present study claims that thereis only 55.6%
agreement between endometrial biopsy results
pointing out benign lesions and related hystere-
ctomy specimens. Thus, endometrial biopsy re-
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sults revealing polyp had the highest sensitivity
of 100.0% and the lowest specificity and diag-
nosticaccuracy of 21.4%and 59.3% respectively.

Moreover, histopathological analysis revealed
more severe findings in the hysterectomy speci-
mens of 4 patients (16.7%) who were diagnosed
with polyps according to endometrial biopsy.

Preoperative endometrial biopsy was able to
detect none of the polyps in a cohort of 163
women who had hysterectomy (14). The agre-
ement between endometrial biopsy and hys-
terectomy specimens was 58.3% for polyps in
another cohort of 43 women (15). These fin-
dings comply with the well-established recom-
mendation D&C should be avoided as it is not
suitable for the management of endometrial
polyps (16, 17). It has been hypothesized that
this inconvenience is due to the focal growth
behavior of polyps (18). This focal growth be-
havior may also lead to skipping in the diag-
nosis of pre-malignant and malignant lesions
that accompany endometrial polyps. It has
been concluded that the prevalence of concur-
rent pre-malignancy and malignancy changes
between 0% and 13% in patients with polyps
(19, 20). Interestingly, an Iranian study eventu-
ally detected endometrial hyperplasia in two
women (16.7%) who were diagnosed with
endometrial polyps by D&C technique (15).

In this study, the agreement rate between pre-
operative and postoperative histological findin-
gs was 77.5% for pre-malignant and malignant
endometrial lesions. Endometrial biopsy results
presenting complex hyperplasia with atypia
had the lowest sensitivity of 64.7%, specificity of
88.2%, and diagnostic accuracy of 87%. The ag-
reement between preoperative and post-opera-
tive histological findings was 59.1% for pre-ma-
lignant and malignant endometrial lesions in a
sample of 43 patients who underwent hystere-
ctomy (15). On the other hand, there was 72.5%
consistency between preoperative and post-o-
perative histological findings for endometrial
hyperplasia and cancer in a relatively large co-
hort (21). The sensitivity of D&C was computed
to be 62.5% for the diagnosis of endometrial hy-
perplasiain another sample of 163 patients (14).

This study identified endometrial cancer in
52.2% of the patients who had complex hy-

perplasia with atypia according to endometrial
biopsy results. This finding complied with the
study of Kurt et al. (22) who detected endomet-
rial cancer as 44.7% in a sample of 58 patients
who had hysterectomy due to endometrial
hyperplasia. Another review of 2571 patients
determined the prevalence of endometrial can-
cer as 37% in hysterectomy specimens of the
patients who have been previously diagnosed
with atypical endometrial hyperplasia (23). The
prevalence of endometrial cancer was 25.1%
in an assessment of 227 women who had hys-
terectomy for atypical hyperplasia (24). This
prevalence even decreased to 10.3% in ano-
ther similar evaluation of 126 hysterectomy
specimens (25). On the contrary, none of the
patients with atypical hyperplasia obtained
the eventual diagnosis of endometrial cancer
after hysterectomy whereas 73.7% of the pa-
tients who had complex atypical hyperplasia
received the final diagnosis of endometrial
cancer after hysterectomy in a Mexican study
(26). This contradiction about the upgrading
rate of endometrial hyperplasia might be att-
ributed to the varying efficiency of sampling
and histopathological examination techniques.

Endometrial biopsy results reporting cancer
had a sensitivity and diagnostic accuracy of
88.2% in this study. This value was by a previ-
ous study which underlined the sensitivity of
D&C as 83.3% in the diagnosis of endomet-
rial cancer (14). Similarly, a meta-analysis of
1607 participants concluded that the conven-
tional D&C technique had a sensitivity of 88%
for the diagnosis of endometrial cancer (27).

Colposcopy is frequently used for the diag-
nosis of cervical lesions because colposcopic
biopsies provide the histopathological ba-
ckground for the diagnosis, treatment, and
follow-up of cervical lesions (28). However,
there are limited and controversial data about
the accuracy of colposcopy-guided cervical le-
sions. That is, the concordance rate changed
from 45% to 90% for cervical biopsy results
and related conization specimens (29, 30).

As for the present study, there was 85.1% ag-
reement between cervical biopsy results and
related hysterectomy specimens for pre-inva-
sive and malignant lesions. This rate resemb-
led the consistency rate of 83.3% between



cervical biopsies and conization specimens
as declared by a review of 2681 patients (31).

In this study, HSIL was downgraded to LSIL in
4.5% of 44 patients and upgraded to cervical
cancer in 11.4% of them. Yet, the diagnostic
accuracy of LSIL was 100% in colposcopy-gu-
ided cervical biopsies. This was in contrast to
a prior German study which claimed that the
diagnostic accuracy of high-grade lesions was
significantly higher than that of low-grade le-
sions (78.5% vs 33.3%). The same study also
designated HSIL for the conization specimens
in 18% of 266 patients who were formerly di-
agnosed with LSIL by colposcopy (32). Such
discrepancy in the diagnostic accuracy of
colposcopy-guided biopsy might be linked
to age, menopause, involvement of transfor-
mation zone, and severity of cervical lesions.

In conclusion, the relatively lower diagnostic
accuracy of D&C in patients with benign pat-
hologies suggests that endometrial biopsy is
not required for definitive diagnosis in patients
who are scheduled to have a hysterectomy for
benign indications. The relatively higher rate of
the complex atypical hyperplasia and cancer
co-existence in this study also indicates that
hysteroscopy can be performed to visualize the
uterine cavity before a hysterectomy is plan-
ned for patients with biopsy-based hyperpla-
sia. Moreover, the patients who are to undergo
hysterectomy for complex endometrial hyperp-
lasia with atypia should be informed about the
malignancy risk and a frozen section proce-
dure should be carried out in these patients.

This study also highlights the relatively higher
concordance rate between cervical biopsy re-
sults and related hysterectomy specimens sup-
ports the significance and validity of colposcopy
in the management of pre-invasive and malig-
nant lesions of the cervix. However, these conc-
lusions should be interpreted carefully as their
power is limited by relatively small cohort size,
retrospective study design, and heterogene-
ity in demographic and clinical characteristics.
The variations in histopathological sampling
and inspection techniques might have also ca-
used bias. Further research has been warran-
ted to clarify the compatibility between preo-
peratively obtained cervical and endometrial
biopsies and related hysterectomy specimens.
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OZET

AMACG: Bu calisma, femoropopliteal darliklarda siklikla kullani-
lan antegrad girisimlerin yapilamadigi durumlarda retrograde
popliteal yaklasimin giivenli ve efektif olup olmadigini anlamak
adina yapilmistir.

GEREC VE YONTEM: Eyliil 2020 ile 2022 arasinda, distal retrog-
rad popliteal midahale ile rekanazilizasyon saglanan kronik
tam tikah periferik arter hastaligi olan 89 hasta incelendi. Tim
retrograd popliteal arter girisimleri; hasta prone pozisyonda
iken ve diz ekleminin hemen Ustlinden yapilan ponksiyonlar ile
gergeklestirildi. TUm hastalara aterektomi ve uygun boyutlu ba-
lon anjiyoplasti uygulandi.

BULGULAR: islemden sonra tiim hastalara anjiyografik gériin-
tileme yapildi. 83 hastanin hicbirinde %30'dan fazla rezidi
darlik gézlenmedi. Bir hastada aterektomi kateterinin tikali SFA
lezyonunun [imeninde sikismasi nedeniyle hasta acil ameliyata
alindi ve islem basarisiz kabul edildi. izole siiperfisyal femoral
arter (SFA) lezyonu olan 2 hastada, ana femoral arter (CFA) lez-
yonu olan 3 hastada ve iliak arter lezyonu olan 1 hastada teda-
viye ragmen %30'dan az darlik elde edilemedi.

SONUC: Retrograd popliteal endovaskiler yontemler, antegrad
mudahalenin miimkiin olmadidi kronik tam tikali arterleri olan
hastalar icin guivenli ve etkili bir alternatif olarak ortaya ¢ikmak-
tadir.
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ABSTRACT

OBJECTIVE: This study was conducted to understand whether
the retrograde popliteal approach is safe and effective in cases
where antegrade approaches, which are frequently used in fe-
moropopliteal stenosis, cannot be performed.

MATERIAL AND METHODS: Between September 2020 and
2022, 89 patients with chronic totally occluded peripheral ar-
tery disease who underwent recanalization with distal retrogra-
de popliteal intervention were studied. All retrograde popliteal
artery punctures were performed with the patient in the prone
position and with the punctures made just above the knee jo-
int. All patients underwent atherectomy and appropriate sized
balloon angioplasty.

RESULTS: All patients underwent angiographic imaging after
the procedure. More than 30% stenosis was not observed in any
of the 83 patients. One patient was taken to emergency surgery
because the atherectomy catheter was stuck in the lumen of
the occluded SFA lesion, and the procedure was considered un-
successful. In 2 patients with isolated superficial femoral artery
(SFA) lesion, 3 patients with common femoral artery (CFA) lesi-
on and 1 patient with iliac artery lesion, less than 30% stenosis
could not be achieved despite treatment.

CONCLUSIONS: Retrograde popliteal endovascular methods is
a safe and effective alternative for patients with chronic totally
occluded arteries in which anterograde intervention isn’t pos-
sible.

KEYWORDS: Atherosclerosis, Endovascular Procedures, Perip-
heral Arterial Disease.
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INTRODUCTION

Peripheral artery diseases include occlusive or
aneurysmatic diseases of aortic branches that
develop on the basis of atherosclerosis (1).
The femoropopliteal artery is frequently cha-
racterized by global and severe steno-obst-
ructive atherosclerotic disease (2). The use of
endovascular treatments in peripheral artery
diseases increased, and the latest guidelines
suggest endovascular treatments as a valid
and safe treatment for highly symptomatic pa-
tients (Rutherford grades 4 to 6) with complex
femoro-popliteal lesions (TASC C and D) (3, 4).
This increasing trend leads to some problems.
Although most patients can be successfully
recanalized using the traditional contralate-
ral or antegrade ipsilateral approach, 13-25%
of long lesions still cannot be passed due to
the inability to re-enter the distal true lumen
(5). Some complex devices have been deve-
loped to overcome these challenging lesions
via subintimal entry; however, because of the
high cost, their widespread use is restricted.

There are two ways for approaching to the le-
sions; anterograde and retrograde, with the
latter being used less frequently (6). Some
studies have defined different variants of the
retrograde intervention techniques, such
as the subintimal approach, cannulation of
the distal popliteal artery in neutral supine
position, and tibial/pedal artery access (7).

In some cases, antegrade access may be diffi-
cult, the trans-popliteal retrograde method can
be an alternative, as it is less expensive and pre-
vents unsuccessful attempts (8). Although the-
re is a risk of complications when the patient is
turned over and there are other complications
when trying to access the popliteal artery (8).

In some cases in patients with chronic total-
ly occluded (CTOs) peripheral artery disease
anterograde intervention could not be per-
formed: In this report we wanted to share our
results to suggest that a retrograde transpop-
liteal approach can be an alternative for CTO’s.

MATERIALS AND METHODS

In this study patients with chronic totally occ-
luded peripheral artery disease, which reca-

nalization was provided with distal retrograde
popliteal intervention between September
2020 and 2022 were included. The arterial ap-
proach to be used was determined according
to clinical findings and arterial imaging results.
All angioplasties were planned at a weekly case
meeting. A retrospective analysis of 89 patients
was performed. All patients underwent int-
ravenous digital angiography (DSA) or Com-
puted Tomographic angiography before the
procedure. The indications for applying angi-
oplasty were severe claudication, ischemic rest
pain, ischemic ulcer or tissue loss, gangrene
and symptomatic peripheral arterial disease.

Processing technique

Procedures were performed under local anest-
hesia (5 ml of 1% lidocaine). All retrograde
popliteal artery punctures were performed
with the patient in the prone position, just
above the knee joint. A 7 F 10 cm long she-
ath was placed retrogradely into the popliteal
artery and 1 cc (5000 units) of heparin was gi-
ven after placement of the sheath (Figure 1).

5 |
Figure 1: A: SFA Totally Ocluded, B: Atherectomy

All punctures and sheath placements were
performed with the aid of Duplex USG.
Angiographic images were taken. Pivot XC with
hydrophilic coating (0.035 inch, Invamed An-
kara/Turkey) and a support catheter (Invamed
Ankara/Turkey) were used to transluminaly
pass the lesion. After the lesion was passed and
the transluminal transition was confirmed, the
stentic lesion was passed with the rotational
atherectomy catheter TemREN Rotational at-
herectomy (Invamed Ankara/Turkey) and dila-



tation was performed using an appropriately
sized drug (paxitaxel)-coated balloons (Exten-
der, percutaneous transluminal angioplasty/
Invamed Ankara/Turkey) catheter. After the
procedure an angiogram was taken, balloon di-
latation was repeated in patients with a residu-
al stenosis of 30 percent or greater (Figure 2).
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Figure 2 A: DSA before intervention, B: DSA after intervention

Catheters and guide wires were removed. He-
parin infusion (1000 units per hour) was admi-
nistered for 24 hours. The success rate of the
procedure was defined by the presence of less
than 30% stenosis (9). All patients were fol-
lowed for 24 hours. In the presence of embo-
lism in the extremity after the procedure, the
patients were evaluated with Duplex USG and
surgical procedure was performed if neces-
sary. Following a 24-hour heparin infusion, 75
mg of clopidogrel and 100 mg of acetylsalicy-
lic acid were started in all patients. All patients
were invited for a follow-up control appoint-
ment on the 11th and 30th day postopera-
tively. Patients with recurrent or new comp-
laints were re-evaluated with Duplex USG.

Ethical Committee

This study approved in 13/02/2022 by ethical
committee of Hatay Mustafa Kemal University
(24/01).

Statistical Analysis

Statistical analyzes were performed by a pro-
fessional statistician using the SPSS 19.0 (SPSS
Inc. Chicago, lllinois, USA) computer program.
Data were expressed as a mean with standard
deviation. Statistics of descriptive data were
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presented as frequency, percentage ratio, and
mean + standard deviation. The distributi-
on of data was tested with Kolmogorov Smir-
nov. Non-parametric data were analyzed with
Mann-Whitney U test and parametric variables
were analyzed with Student-t test. Chi-squ-
are test was used for proportional variables
when Fisher's test was not suitable. Descrip-
tive variables were evaluated with Spearman
rank correlation and variables were classi-
fied by Pearson correlation analysis. A p value
of lower than 0.05 is considered significant.

RESULTS

A total 89 patients received treatment (55
males; 34 females, mean age 65.3 years). All
patients had a total lesion in the superficial
femoral artery, 7 of them also had an additio-
nal lesion in the common femoral artery, 11
patients had an additional iliac artery lesion.

All patients underwent atherectomy and ap-
propriately sized balloon angioplasty. All pa-
tients underwent angiographic imaging after
the procedure. More than 30% stenosis was
not observed in any of the 82 patients. In one
patient, the patient was taken to emergency
surgery because the atherectomy catheter was
stuck in the lumen of the occluded SFA lesion,
and the procedure was considered unsuccess-
ful. In 2 patients with isolated SFA lesion, 3 pa-
tients with CFA lesion and 1 patient with iliac
artery lesion, less than 30% stenosis could not
be achieved despite treatment. Balloon expan-
der stent of appropriate size was applied to
the patient whose iliac artery failed. However,
stenting was not performed under the inguinal
ligament, and stenting was accepted as a failu-
re criterion in terms of statistical analysis. When
the operation failure is evaluated; Although
there was no significant difference between
SFA and iliac arteries, the success of the pro-
cedure was statistically significantly lower in
cases accompanied by a CFA lesion (P = 0.04).

All patients had total occlusion in at least 1 seg-
ment. The lengths of the total occluded lesions
were detected to be between 2-21 cm (median
7.5 cm). When the lesion length of the proce-
dural success was evaluated statistically, the
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lesion length of the unsuccessful procedures
was 11-21 cm (median 13 cm), compared to
the successful ones, it was 2-20.5 cm (median
6 cm), and there was no statistically signifi-
cant relationship between the lesion length
and the success of the procedure. (P = 0.055)
A patient with SFA lesion showed symptoms
of embolism, embolectomy was performed
under emergency conditions. In 1 patient a
pseudoaneurysm was detected at the at the
puncture site, and the patient got treated for
it. In 1 patient an arteriovenous (AV) fistula was
detected, this patient is invited for a follow-up.

DISCUSSION

Endovascular therapy for chronic complete occ-
lusion of the femoropopliteal artery is usually
administered via an antegrade ipsilateral com-
mon femoral artery (CFA) approach or retrogra-
de contralateral CFA (10). In approximately 10%
of patients with critical ischemia, treatment of
femoropopliteal occlusions with the transfemo-
ral approach is not possible, and in the presen-
ce of unsuccessful antegrade femoral interven-
tion, the retrograde transpopliteal approach
is a possible alternative (11,12). In a study in
which retrograde intervention was performed
by the popliteal route after unsuccessful anteg-
rade femoral intervention, 94% procedural suc-
cess was found (13). In our study, a procedural
success rate of 93.25% was found. Overall, there
is little data on transpopliteal vascular interven-
tions compared to the classical transfemoral
approach. Although there are studies showing
that popliteal access can be performed in the
prone (the chest down and the back up) po-
sition, the traditional approach is to provide
popliteal vascular access by placing the patient
in the supine (on the back) position (8, 14).

In our study, popliteal access was provided to
all our patients in the prone position. When the
patient is lying prone, access to the popliteal
artery becomes difficult and often prolongs
the procedure, especially in patients who are
obese and have poor respiratory function (15).

There are concerns about the incidence of lo-
cal complications after popliteal intervention.
When the popliteal access is applied in the
prone position, the possible risk of hematoma
and pseudoaneurysm may be seen more than

in the supine position (14). In a study including
popliteal access complications, hematoma
and AV fistula were reported in patients (16).

Another study reported an incidence of as high
as 14% of arteriovenous fistula formation; Pero-
neal nerve palsy secondary to puncture, artery
dissection or thrombosis and hematoma has
also been described (17, 18).In our study one AV
fistula and one pseudoaneurysm was detected.
Nerve damage wasn't seeninany of the patients.

There are studies stating that in patients with
peripheral artery disease with ileo-femoral le-
sion, popliteal intervention is a great option
for angioplasty and stenting, however at the
same time, there are studies emphasizing it
should not be preferred because of the risk of
complications (19, 20). Considering the varia-
bility in the indications of treatment options
and treatment strategies, only angioplasty
results were reviewed in this study and the
patient who showed the necessity of sten-
ting was considered as a failed procedure.

In our study, iliac artery stenosis could not be
solved in only one patient out of the eleven pa-
tients with iliac artery lesions, and balloon ex-
pander stent was applied in appropriate sizes.
In studies examining the long-term results of
angioplasty procedures performed with popli-
teal access, it has been shown that the access
tract does not change the patency rates (10).

Our study includes relatively short-term results.
After popliteal artery intervention, additio-
nal problems have been described due to the
reverse direction of the access road for the
purpose of surgical removal of emboli exten-
ding below the knee (21). In our study, symp-
toms of embolism occurred, so we performed
embolectomy under emergency conditions.

In conclusion, retrograde popliteal endovas-
cular methods are safe and effective alter-
native with similar success rates for patients
have chronic totally occluded arteries in whi-
ch anterograde intervention isn't possible.
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OZET

AMAG: Stres insan hayatinin her alaninda ortaya cikar. is haya-
tinda artan stres tiikenmislik sendromuna neden olur. Tiiken-
mislik sendromu saglik calisanlari, 6zellikle acil servis calisanlari
arasinda daha yaygindir. Bu calismada Turkiye'de acil servis ¢a-
lisanlarinda tikenmisligi etkileyen faktorleri belirlemeyi amacg-
ladik.

GEREG VE YONTEM: Yerel etik onay! alindiktan sonra demogra-
fik verileri ve Maslach Tiikenmislik Envanterini iceren bir anket
kullanildi. Acil durum personeline telefon uygulamalari, e-pos-
ta ve acil durum derneklerinin web siteleri kullanilarak ulasildi.
Ankete katilan 812 kisiden 792'si calismaya dahil edildi. Veriler
SPSS 23.00 programi kullanilarak analiz edildi.

BULGULAR: Calismada katilimcilarin %35,9'u 25 yasin altinda
olup yas ortalamasi 29,79+5,82 olarak tespit edildi. Calisma
grubun vyarisi (%49,9) doktorlardan olusmaktaydi. Meslek yi-
lindaki kidem ortalamasi 5,57+5,31 olarak tespit edilirken acil
servisteki calisma yili 4,29+4,18 olarak belirlendi. Katilimcilarin
%51'i bekar ve %64,6'sinin cocugu yoktu. Ortalama aylik gelir
6435,20+4156,51 & (1608,75+1039 $) olarak tespit edildi. Ayri-
ca %92,8'inin herhangi bir psikiyatrik hastalik tanisi almadigi,
%71,2'sinin ise herhangi bir bagimliliginin bulunmadigr kayde-
dildi. Ortalama haftalik calisma siiresi 54,39+14,15 saat olarak
belirlendi. Glinlik muayene edilen/bakilan hasta sayisi ortala-
masi 70,99+19,15'ti. Duygusal tlikenmenin kadinlarda 6n plan-
da oldugu belirlendi. Duyarsizlasma ve azalmis kisisel basari
ile cinsiyet arasinda anlamli bir fark saptanmadi. Kisisel basari
26-35 yas araligindaki katihmcilar arasinda en yiksekti. Duyar-
sizlasma ve duygusal tiikenme yasla birlikte istatistiksel olarak
anlamli bulunmadi.

SONUC: Acil durum personelinin bir ekip olarak ¢alismasi ge-
rekir. Bu uyumu bozan faktérlerden biri de tikenmislik sendro-
mudur. Bu ¢alismada tiikenmislik sendromunun goériilme sikli-
g1, tikenmisligi etkileyen faktorleri ve bu faktorlerin acil servis
ekibinde yer alan uzman, doktor, hemsire, sekreter, glivenlik
personeli ve temizlik personeli gibi calisanlar lizerindeki etki-
lerini arastirdik. Saghk calisanlarinin calhisma kosullari, calisma
saatleri ve Ucretlerinin iyilestirilmesi durumunda daha uretken
olabileceklerini disiinmekteyiz.

ANAHTAR KELIMELER: Tiikkenmislik sendromu, Duyarsizlasma,
Acil servis, Duygusal tiikenme.

Gelis Tarihi / Received: 02.10.2024
Kabul Tarihi / Accepted: 27.11.2024 '
Yazigsma Adresi / Correspondence: Dog. Dr. Ayse ERTEKIN

ABSTRACT

OBJECTIVE: Stress occurs in all areas of human life. Increased
stress in business life causes burnout syndrome. Burnout synd-
rome is more common among healthcare workers, especially
emergency service workers. In this study, we aimed to deter-
mine the factors affecting burnout in emergency department
workers in Turkey.

MATERIAL AND METHODS: After obtaining local ethical ap-
proval, a survey questionnaire including demographic data and
the Maslach Burnout Inventory was used. Emergency person-
nel were reached by using telephone applications, e-mail, and
the websites of emergency associations. Of the 812 people sur-
veyed, 792 were included in the study. The data were analyzed
using the SPSS 23.00 program.

RESULTS: In this study, 35.9% of the participants were under
the age of 25 and the average age was 29.79+5.82. Half of the
group (49.9%) were doctors. While the seniority in years of ex-
perience was 5.57+5.31, the working years in the emergency
department was 4.29+4.18. 51% of the participants were sing-
le and 64.6% had no children. Average monthly income was
6435.20+4156.51 £ (1608.75+51039 $). It was also noted that
92.8% hadn't been diagnosed with a psychiatric disease and
71.2% did not have any addiction. The average weekly working
time was 54.39+14.15 hours. The mean number of patients exa-
mined/looked after daily was 70.99+19.15. Emotional exhausti-
on was determined to be at the forefront in women. There was
no significant difference between depersonalization, reduced
personal accomplishment and gender. Personal success was hi-
ghest among participants aged 26-35. Depersonalization and
emotional exhaustion were not statistically significant in rela-
tion to age.

CONCLUSIONS: Emergency personnel are required to work as
a team. One factor that disrupts this harmony is burnout synd-
rome. In this study, we investigated the prevalence of burnout
syndrome, the factors affecting it, and the effects of these fa-
ctors on employees such as specialists, doctors, nurses, secre-
taries, security personnel, and cleaning staff in the emergency
department. We think that healthcare workers could be more
productive if their working conditions, working hours and wa-
ges were improved.

KEYWORDS: Burnout syndrome, Depersonalization, Emergen-
cy department, Emotional exhaustion.
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INTRODUCTION

Stress is a natural factor that gives you the
ability to focus and deal with problems in hu-
man life. However, it is known that high stress
causes some problems in physical, mental
and social areas (1). This problem affecting
professional life was first described by Ame-
rican psychologist Herbert Freudenberg in
1974 as the mental and physical burnout of
a person (2, 3). Later, burnout was defined by
Maslach et al. (4) in three major categories
as "emotional exhaustion (EE), depersonali-
zation (D), personal accomplishment (PA)"

The risk of burnout, which affects all areas of
life, is more common in people engaged in
human-oriented occupations (2). Therefore,
burnout among healthcare workers is repor-
ted more than the general population (5, 6).
Because of intense work pressure, stress and
changing working conditions, it is thought to
increase the burnout tendency in health wor-
kers in the long term (7). Besides the physiologi-
cal effects of burnout on healthcare workers,
social life problems such as marital problems,
insomnia, increased stress, increased alcohol
and substance use, violence and suicidal ten-
dencies, and absenteeism in business life, chan-
ging jobs frequently, working with low morale
and motivation also lead to a decrease in work
quality (4, 5, 8). In some studies, the prevalence
of burnout syndrome among healthcare pro-
fessionals is reported to be approximately 50%
and even this rate is up to 76% in emergency
workers (3, 9, 10). Emergency personnel are
considered as the highest risk groups in terms
of burnout because of negative reasons such as
excessive patient circulation, long patient wai-
ting time, witnessing deaths and injuries, insuf-
ficient equipment, intense working hours, in-
sufficient number of personnel, problems in the
team, situations with life risks requiring rapid
diagnosis and treatment and close contact with
the nervous relatives of patients (6, 7, 11 - 14).

Emergency personnel are required to work
as a team. The factor that disrupts this har-
mony is burnout syndrome. In this study, we
aimed to investigate the prevalence of burn-
out syndrome; the factors affecting burnout,
and the effects of these factors on employees

in all teams such as doctors, nurses, secreta-
ries, security personnel, and cleaning staff in
the team in the emergency department (ED).

MATERIALS AND METHODS

The target group of the research is consists of
the emergency service personnel working in
Turkey. The data were collected using the cre-
ated questionnaire. The survey included 22
questions, evaluating the demographic infor-
mation of the employees, their educational sta-
tus, occupation, years in the profession, emp-
loyment level, marital status, monthly income,
work experience, psychiatric illness, average
working hours, and substance use and abuse.
Participants were contacted through the survey
platforms (SurveyMonkey, STG Partners, LLC,
Menlo Park, California), e-mail and the websi-
tes of emergency medicine associations. Since
the data are personal, the information in the
guestionnaire was filled only if the participants
gave their consent. Those who did not want to
participate in the study did not fill out the ques-
tionnaire. Eight hundred fourteen participants
responded to our survey. Twenty-two people
who provide incomplete answers to the questi-
ons were excluded from the study. Seven hund-
red ninety-two of the participants almost comp-
letely answered the questions in the survey.

Maslach Burnout Inventory (MBI) is divided
into 3 major categories and comprises 22 qu-
estions: emotional exhaustion (9 questions),
depersonalization (5 questions), and personal
accomplishment (8 questions). The respon-
ses to the questions of the MBI have been
graded between 1-7 as "l don't think at all", "I
think several times a year", "l think a few times
a month" "l think once a month", "l think seve-
ral times a week", "l think once a week" "l think
every day". A Likert type scale was performed.
Statistical analyses were conducted betwe-
en different occupational groups working in
the ED and exposed to similar stressor factors.

Ethical Committee

This study was conducted with the approval of
the local ethics committee of Van Regional Tra-
ining and Research Hospital with the decision
number 2018/1.



Statistical Analysis

The analysis of research data used Statistical
Package for the Social Sciences (SPSS) 23.00.
Frequency distribution to determine the per-
sonal characteristics of health workers from
the sample was examined. Participants of EE,
D and PA to determine their level of descripti-
ve statistics were used. The distribution of the
data was examined to determine other analy-
sis techniques to be used, and the results of the
normality test were presented. Although there
is no missing value in the variables, +2 is accep-
ted as the threshold value for skewness and
kurtosis in terms of normal distribution criteria.
The skewness and kurtosis no problem requi-
ring normalization intervention was observed.
In line with this analysis, it is carried out using
parametric tests. The t-test was used to com-
pare independent binary groups, and the LSD
Test, one of the ANOVA and Post Hoc tests, was
used to compare three or more independent
groups. The findings were evaluated at 95%
confidence interval and 5% significance level.

RESULTS

In this study, 35.9% of the participants were
under the age of 25 and the average age was
29.79+5.82. According to the survey, 55.3% were
male and 69.5% received language/postgradu-
ate education. Half of the group (49.9%) com-
posed of doctors. While the seniority in job year
was 5.57+5.31, the working year in the ED was
4.29+4.18. 51% of the participants were single
and 64.6% had no children. It was also noted
that 92.8% were not diagnosed with a psychi-
atric disease and 71.2% did not have any ad-
diction. The average weekly working time was
54.39+14.15 hours (Table 1). The mean number
of patients examined/ daily was 70.99+19.15.

EE is more prevalent among women. The-
re was no significant difference between D
and PA and based on gender. PA was highest
among participants aged 26-35. D and EE were
not statistically significant with age (Table 2).

The level of education in healthcare professio-
nals at the forefront is undergraduate or under
education. The level of PA comes to the fore
in master's and doctorate degrees (Table 3).
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Table 1: Socio-demographic characteristics of the participants

Age n/%
<25 years 284 /359%
26-35 years 249 /314%
236 years 259/32,7%
Gender

Male 438 /55,3%
Female 354 / 44,7%
Job seniority

<1years 305 /38,5%
2-6 years 223 /28.2%
27 years 264 /33,3%
Seniority in the emergency department

<1 years 276 / 34,8%
2-4 years 293 /37%
25 years 223 /28.2%
The level of the emergency department

3rd level education research hospital 188 /23,7%
Provincial central public hospital 202 /255%
County public hospital 224 /283%
Private hospital 32/ 4%
University Hospital 146 / 18,4%
Marital status

Single or widow 404 /51%
Married 88 /49%
Number of children

No children 512 / 64,6%
Single child 129/16,3%
2 or more children 151/19,1%
Presence of psychiatric illness

Yes 57/72%

No 735 /92,8%
Weekly working time

48 hours and under 400 /50,5%
49-60 hours 202 /25,5%
61 hours and over 190/ 24%
Substance and alcohol addiction

Yes 228 /28,8%
No 564 /71,2%

Table 2: Descriptive Maslach Burnout Inventory statistics

X#sd
2,78+1,5
4,12+1,68
3,92+1,23

n Min.-Max.
Emotional exhaustion 792 1-7
Depersonalization 792 1-7
Personal i 792 1-7
X: Mean value, sd: Standard deviation

Table 3: Comparison of burnout with educational status

n-% Xisd p Difference
Emotional exhaustion
High school 63-8% 3,26+1,86
Undergraduate 280-34,5% 2,77+1,48
education 2 0.066
Graduate education? 270-34,1% 2,70£1,48
Doctoral education* 179-22,6% 2,77+1,41
Depersonalization
High school? 63-8% 4,63+1,66 1>3
Undergraduate 280-34,5% 4,36%1,67 1>4
education 2 <0.001
Graduate education3 270-34,1% 3,93+1,63 : 2>3
Doctoral education* 179-22,6% 3,86+1,71

2>4

Personal
accomplishment
High school? 63-8% 3,33¢1,35 2>1 41
Undergraduate 280-34,5% 3,77+1,35 3>1 4>2
education 2
Graduate education? 270-34,1% 4,09+1,12 <0.001 3>2

Doctoral education* 179-22,6%
X': Mean value, sd: Standard deviation

4,1241,07

In emergency workers, EE is seen more in
the other group, D nurse and in the other
group, PA doctors (Table 4). As the total len-
gth of time in the job and the working year
in the ED increases, the EE rate increases.
No significant difference was found betwe-
en EE, D, and PA according to the type of
ED in healthcare workers. It was observed
that marital status had no effect on burnout.

The mean of participants with EE having two or
more children is significantly higher than the
average of participants without children. Reve-
nue decreases were observed to decrease D and
PA percentage.Average monthly income was
6435.20+4156.51+% (1608.75+1039 $), (Table 5).
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Table 4: Comparison of burnout with job

n-% Xtsd P Difference
Nurse! 189-23.9% 2,68+1,46 551
Assistant doctor? 99-12.5% 2,7741,32 552
Doctor3 281-35.5% 2,65+1,44 0.002 553
*Expert/Consultant doctor* 114-14,4% 2,79+1,48 554
Others 109-13,8% 3,32+1,80
alization

Nurse! 189-23,9% 4,51+1,57 1>2
Assistant doctor? 99-12,5% 3,80+1,55 1>3
Doctor3 281-35,5% 3,93+1,66 <0.001 1>4
*Expert/Consultant doctor* 114-14,4% 3,97+1,79 552
Others 109-13,8% 4,39+1,78 5>3

Personal

Nurse!

Assistant doctor?
Doctor3 281-355% 4,10+1,14
*Expert/Consultant doctor* 114-14,4% 4,15¢1,12
Others 109-13,8% 3,56%1,55
*Expert /Consultant doctor: Emergency medicine specialist, other: Secretaries, patient transport personnel, security,
and staff. X: Mean value, sd: Standard deviation

189-23,9%
99-12,5%

3,66+1,25

4,07+1,03 2>13>5

2>54>1

<0.001 351455

Table 5: Comparison of burnout with monthly income ($)

n-% Xtsd P Difference

Emotional exhaustion
750 $ and less!
750-1100 $2
1100 $ and more3
Depersonalization
750 $ and less!
750-1100 $2
1100 $ and more?
Personal accomplishment
750 $ and less!
750-1100 $2
1100 $ and more3

X: Mean value, sd: Standard deviation

286-36,1%
254-32,1%
252-31,8%

2,88:1,62
2,731,43 0375
2,72+1,43

286-36,1%
254-32,1%
252-31,8%

1,47+1,64
4,02+1,66
3,82+1,69

1>2

<0.001 153

286-36,1%
254-32,1%
252-31,8%

3,66+1,35
4,08+1,14
4,07+1,14

2>1

<0.001 351

The weekly average work hours and any de-
pendencies had no effect on burnout. As the
number of patients examined daily decreases,
EE and D increase and PA decreases (Table 6).

Table 6: Comparison of burnout with number of patients exa-
mined/ workload daily

n-% Xisd P Difference
65 and under?! 258-32,6% 3,33£1,60 1>2
66-802 292-36,9% 2,73+1,42 <0.001 1>3
81 and over? 242-30,6% 2,26%1,29 2>3
Depersonalization
65 and under! 258-32,6% 4,62+1,62 1>2
66-802 292-36,9% 4,09+1,63 <0.001 1>3
81 and over? 242-30,6% 3,62£1,66 2>3
Personal accomplishment
65 and under! 258-32,6% 3,77+1,32
66-802 292-36,9% 391£1,14 0.010 3>1

81 and over3?
X: Mean value, sd: Standard deviation

242-30,6% 4,10+1,23

DISCUSSION

Burnout syndrome is a complex, multi-factori-
al condition that is common all over the world,
directly affects workers in human-related pro-
fessions, reduces productivity, increases costs,
and negatively affects systems (3, 15). Besides
the fact that this syndrome has become wi-
despread among healthcare workers in recent
years, it is known that the awareness rates on
this issue have increased, and it is also a preven-
table condition (16, 17). The risk of burnout is
higher compared to the community's popula-
tion, especially due to emotional burden and
stress situations such as intense working hours,
heavy workload, critical patient care, and sup-
porting the patients and their relatives when
needed (18, 19). Studies on this subject have
been conducted in units where critical patient
follow-up is applied, such as EDs and intensi-
ve care units (20). Burnout rates in these units
are reported to be between 25-60% (1, 20, 21).

EE, one parameter used in the scale, is accepted
as the basis of burnout (3, 22). According to the
meta-analysis conducted by O'Connor et al. (3),
EE was at the forefront and this rate was stated
to be 40%. Bell et al. reported that D was obser-
ved more frequently in those working in the ED
for a long time (9). In the presented article, EE
was found to be higher among healthcare wor-
kers, which is consistent with the literature. In
addition, EE is more common in the group, com-
prising secretaries, patient transport personnel,
security, and staff. We think the burnout levels
of the employees in this group are higher beca-
use of their physically heavy work and fatigue.

The effect of gender on burnout is not clear in
the literature. Although Iserson et al. it was sta-
ted that female gender is a predisposing factor,
there are other studies stating that gender has
no effect on burnout (19). In the study presen-
ted it was found that EE was more common in
women and while there was no gender differen-
ce in D and PA. We think this is due to the fact
that the female/male ratio of the participants
in the studies is different, and that women are
more inclined to have emotional and mental
burnout than men, because women have more
responsibilities such as home life/children.

The effect of age on burnout differs in studies.
In a study conducted in our country, it is re-
ported that PS decreases with increasing age
(18). Akman et al. (22) study of nurses repor-
ted a decrease in burnout status, and studies
conducted in South Korea and Iran showed si-
milarities to Akman's study, with burnout dec-
reasing with age (20, 21). Young, single, and
childless people have more burnout than mar-
ried, elderly and individuals with children (10).
In the study presented, it was seen that age
had no effect on EE and D, but PA was higher
between the ages of 26-35. In this age group,
we think that personal success is high, since
academic and personal development is at the
highest level and productivity is the greatest.

Long working times, inexperience, lack of know-
ledge and frequency of guard duties in health-
care professionals lead to burnout (20, 23). In
studies conducted on doctors and nurses in our
country and Egypt, EE and D ratios were signifi-
cantly higher (24, 25, 26). In the study of Abdo
et al., it is reported that working over 8 hours a



day increases EE and D and decreases PA, and it
is stated that long working hours affect the level
of PA, because enough time cannot be allocated
for personal development (22). In the presented
study, it is seen that the length of the average
weekly working time does not affect the level of
burnout. Although the number of personnel is
not sufficient in our country, we think the emp-
loyees are used to working intensively. Howe-
ver, in the absence of an extraordinary situati-
on, shift times are maintained at 8 hours. This
is a tolerable period. Since the time between
shifts is long enough to rest in units with guard
duty, we think that the fact that employees can
engage in different activities during this time
period does not increase the level of burnout.
In a study in the USA, it is reported that emer-
gency workers who are new to the profession
have less burnout compared to older employe-
es (16). As working time increases in working
life, knowledge, and experience increase, so that
the ability to deal with problems improves (9).
O'Connoretal. (3) report that the level of PA and
D may increase as the working time increases.

In the study of Aslan et al. (27) on assistant
doctors, D and EE are more common in those
with 5-9 years and 10-14 years of professional
experience, and another study among anest-
hesiologists reported EE is more common in
their employees after 16 years. However, there
are studies claiming the opposite of this situati-
on. In those who are newer and inexperienced
in the profession, it is reported that burnout
is higher compared to those who work longer
and have more experience (9). According to
our results, the EE level was significantly higher
among those who worked at the ED for a long
time. EE was significantly higher in all partici-
pants who just worked at the ED and were in the
first year of their profession and in employees
working for over 7 years. While EE is high in the
first year because of inexperience, lack of know-
ledge and inability to adapt to the business en-
vironment, one of EE, D or PA may come to the
fore in long-term employees due to the variabi-
lity of working conditions and personal factors.
It is reported that burnout in healthcare wor-
kers also causes negative consequences such
as physical and emotional diseases, substance
abuse, alcoholism, anxiety, and dissatisfaction
by the patient (6). Addiction may cause burnout
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syndrome or may result from burnout (10). In
a study conducted in 2018, it is reported that
cigarette addiction increases the level of bur-
nout and having at least one hobby reduces it
(19). In our study, it is seen that addiction has
no effect on burnout in all occupational groups.

A negative correlation is reported between
the increase in income level and the decrease
in burnout level. In a study conducted by Lin
et al. (16) on emergency workers, the timely
and correct hospital payments, making the
shifts more flexible for the employees, ma-
king the medical documentation electronical-
ly and reducing the chores will significantly
reduce the incidence of burnout syndrome.
A study which was performed in Turkey by
Yavuz Yilmaz et al. (28), a positive correlation
between income level and the satisfaction with
the work by colleagues has been detected.
In our study, results consistent with the literatu-
re were got regarding the correlation between
increasing the level of income and decreasing
the level of burnout. Increasing the income
level will decrease the burnout level as it will
increase the quality of life, increase purcha-
sing power, decrease economic problems and
individuals may be more active in social life.

The study conducted by Tavakoli et al. (20) on
the emergency service professionals revealed
the burnout level was higher among the single
personnel than the married people. Similarly,
Seo et al. (29) reported burnout level increased
approximately 6 times. Another study reported
that EEin singles was higherthanin married (22).
However, there are studies claiming that the
marital status and the number of children
does not impact the burnout status (26, 27,
30). In the presented study, it was determi-
ned that marital status did not affect burnout
level. We think that marriage may be one of
the effective factors in coping with stress.
Among the factors related to burnout in healt-
hcare professionals, the level of EE, D, PA varies
by the daily number of patients/daily work-
load. A study conducted in the intensive care
unit showed a positive correlation between
the number of patients per capita and burnout
(25). Significant correlation between increased
workload and burnout among those working
in the ED has been identified (3, 9). In additi-
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on, the reason for the increase in burnout is not
only due to the number of patients/workloads
but also the low hope of recovery in patients,
requiring a multidisciplinary approach, pro-
longed length of hospital stay in the relevant
branch are among the reasons that increase
burnout (24). Similar results were reported for
those working in intensive care units and ope-
rating theater (19, 30). In the study conducted
by O'Connor et al. (3) it has been revealed that
the EDs being on the ground floor of the hos-
pitals, they're being easy to access, the security
being insufficient most of the time, the physical
area being insufficient, the application of chro-
nic and critical patients, overtime work, irregu-
lar nutrition of the employees, insufficient num-
ber of the employees, and high workload per
person increase the burnout and job dissatisfa-
ction. In our study, no positive correlation was
found between the number of patients/work-
load and burnout. This may be because most
of the emergency applications in our country
consist of non-emergency patient groups (28),
critical patients are referred to 3™ level hospi-
tals, most of the respondents are employees
in the 1%t and 2" levels, and these personnel
mostly serve outpatient non-critical patients.

Burnout syndrome rates for healthcare pro-
fessionals in different countries differ. This is
because of the difference in health systems
in those countries (7, 9, 24). In a study on he-
alth workers in Egypt, the burnout rate was
very high. The reason for this is a lack of re-
sources, lack of income, long working hours,
insufficient security units, difficulty in advan-
cing at the career and job dissatisfaction (26).
Therefore, situational factors, one of the im-
portant parameters of burnout, should be re-
viewed by analyzing the systems of countries.

Since burnout stems not only from working life,
that we cannot determine whether burnoutis a
cause, or a consequence is one limitation of the
study. Various parameters can trigger burnout
or burnout can trigger numerous problems.

The limitations of this study are: obtaining data
in the form of a survey, subjective answers to
survey questions, the participants participa-
ting in the survey are not equal in number

and homogeneous and insufficient number
of participants. In order to clarify the effe-
ct of burnout syndrome in different fields of
work, especially those working in the health
sector, it is necessary to conduct more ex-
tensive studies with people of different pro-
fessions in different clinics and branches.

Burnout condition is observed at different rates
among the employees working in the emergen-
cy and intensive care units, which are the busiest
and most stressed hospital units in the world.
As it is revealed by this study, it is understood
that if the situational factors are improved, pe-
ople will perform their jobs more willingly and
more efficiently. As a result, burnout syndrome
is a preventable condition. In order to reduce
burnoutin ED employees, we believe that incre-
asing the number of employees, improving the
physical areas in hospitals, reducing the num-
ber of patients applying, increasing the income
status, rewarding the employees, and provi-
ding regular trainings will decrease these rates.
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OZET

AMAG: Disk icindeki basincin azaltiimasinin, fitiklasmis disk-
lerde sinir koku basincindan kaynaklanan siyataljiyi ve baz
durumlarda diskojenik bel agrisini iyilestirdigi rapor edilmis-
tir. Perkutan lazer disk dekompresyonu, disk hacmini (ntikleus
pulposus) azaltmak icin kullanilan perkiitan yontemler arasinda
yer almaktadir. Yazarlar, lomber disk hernisi olan semptomatik
hastalarda perkiitan lazer disk dekompresyonunun etkilerini
sunmayi amacladilar.

GEREG VE YONTEM: L4-L5 disk herniasyonuna bagl bel ve/
veya bacak agrisi sikayeti olan hastalarin perkiitan lazer disk de-
kompresyonu 6ncesinde Vizuel Analog Skala (VAS) ve Oswestry
Engellilik indeksi (ODI) kullanilarak klinik degerlendirmeleri ya-
pildi. Ameliyat sonrasi 2. saatte erken VAS degerleri kaydedildi.
Ayrica operasyondan 1 ve 3 ay sonra ODI ve VAS kullanilarak
klinik degerlendirme yapildi. VAS degerleri ameliyat 6ncesine
gore 10 Uzerinden 2 puan veya daha fazla azalan hastalarin is-
lemden fayda gordiigi kabul edildi. Uzun dénem sonuglar icin
de en az 10 yillik takipte ODI ve hasta tatmininin degerlendiril-
mesi icin Uclu likert 6lcedi kullanildi.

BULGULAR: Klinigimizde 21 L4-L5 perkitan lazer disk dekomp-
resyonu uygulandi. Perkitan lazer disk dekompresyonunun ba-
sariorani, VAS degerlerindeki diistise gore ilk ti¢ ay icin %90,0 ve
Oswestry Engellilik indeksine gére on yillik dénem icin %72,73
olarak hesaplanmistir.

SONUGC: Basari oranlari, bu prosediirle hastalarda kisa ve uzun
doénemde iyi sonuglara ulasildigini géstermektedir. Bu teknigin
avantajlar arasinda kullanim kolayligi ve ayaktan tedavi olarak
uygulanabilmesi sayilabilir.

ANAHTAR KELIMELER: Fitiklasmis disk, Lumbar vertebra,
Omurga, Perkutan, Lazer cerrahisi.
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ABSTRACT

OBJECTIVE: Decreasing intradiscal pressure has been reported
to improve sciatica, caused by nerve root pressure in herniated
discs and improve discogenic low back pain in some cases. Per-
cutaneous laser disc decompression is among percutaneous
methods to decrease the disc volume (nucleus pulposus). The
authors aimed to present the effects of the percutaneous laser
disc decompression on symptomatic patients with lumbar disc
hernia.

MATERIAL AND METHODS: The clinical assessments of the
patients s with complaints of low back and/or leg pain due to
L4-L5 disc herniation were performed using the Visual Analog
Scale (VAS) and the Oswestry Disability Index (ODI) before per-
cutaneous laser disc decompression. Early VAS values were re-
corded in the 2" hour after surgery. Also, a clinical evaluation
was performed using the ODI and VAS both 1 and 3 months
after the procedure. The patients whose VAS values decreased
by 2 points or more (out of 10) compared to the preoperative
period were determined to have benefited from the procedure
for these periods. For the long-term outcomes, ODI was used
for at least 10 years of follow-up, and the triple Likert scale was
used to evaluate patient satisfaction.

RESULTS: Twenty-one L4-L5 percutaneous laser disc decomp-
ressions were performed in our clinic. The success rate of percu-
taneous laser disc decompression was determined to be 90.0%
for the first three months based on the decrease in VAS values
and 72.73% over a ten year period, according to the ODI.

CONCLUSIONS: The success rates show that this procedure has
achieved promising results for patients in both the short and
long term. The advantages of this technique include the ease of
use and its applicability as an outpatient procedure.

KEYWORDS: Herniated disc, Lumbar vertebrae, Spine, Percuta-
neous, Laser surgery.
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INTRODUCTION

Minimally invasive techniques percutaneous-
ly applied to intervertebral discs are based on
the principle that any minor change in volume
leads to a significant change in pressure (1, 2).
Decreasing intradiscal pressure has been re-
ported to improve sciatica, caused by lumbar
nerve root compression in herniated discs and
improves discogenic low back pain in some
cases (3, 4). Moreover, decreasing intradiscal
pressure may also potentially alleviate “ten-
ting” low back pain, which has been reported
to result from distention of the annulus and
posterior longitudinal ligaments in herniated
discs (4, 5). Percutaneous methods used to re-
duce disc volume (nucleus pulposus) include
chemonucleolysis, automated percutaneous
lumbar discectomy (APLD), nucleoplasty, and
percutaneous laser disc decompression (PLDD).

The first PLDD procedure, used by Choy, invol-
ved the application of an intradiscal Nd: YAG
laser that vaporized the nucleus pulposus (6).
The disadvantages of this technique include
the high cost of hardware, severe intraopera-
tive pain, postoperative low back pain, muscle
spasm and the possibility of heat damage to
structures, such as the vertebral end plates and
the spinal nerves adjacent to the disc. Over time,
more technological developments, such as CO2
and diode lasers, have been implemented. The
PLDD procedure has become easier and safer
with the common use of computed tomograp-
hy. This advance could result in an increase in
success rates and a decrease in complication ra-
tes compared with the previous series. The aut-
hors aimed to present the effects of the PLDD on
symptomatic patients with lumbar disc hernia.

MATERIALS AND METHODS
Study Design

Patients suffering from low back and/or leg
pain due to L4-L5 disc herniation and who un-
derwent the PLDD in two years period between
March 2007 and February 2009 were retrospec-
tively enrolled in this report.

The patients'findings before percutaneous laser
disc decompression, in the early post-procedu-
re period, and the one and 3-month post-pro-
cedure periods were accessed from the hospital

data recording system. After the approval of the
Ethics Committee, patients were contacted by
telephone and their conditions were questio-
ned.

Informed consent has been obtained from the
patients.

The inclusion criteria of the patients are presen-
ted as follows:

1- Contained L4-L5 disc herniation

2-Low back and/or leg pain presumably caused
by this disc herniation

3-The low back and/or leg pain must have been
present for at least 6 weeks, although medical/
physical treatment may have been attempted
4- At least 70% of the normal disc height must
have been retained (In further degenerated
cases in which the disc height has decreased,
intradiscal pressure has been reported to have
already decreased, and reducing disc volume
would not be expected to provide any benefit
(7, 8). The mean of the heights of the L3-L4 and
L5-S1 discs in the mid-sagittal sequence of the
lumbar MRI was used to determine the normal
L4-L5 disc height.

The exclusion criteria for PLDD were as follows:

1- Conditions requiring urgent treatment, such
as cauda-conus syndrome, acute foot drop, and
pain that does not respond to narcotic analge-
sics

2- Free disc fragment

3- Bone, facet and ligament compression, as
these may be causing the symptoms rather
than the disc herniation.

Evaluation Before Operation: Independent Variable

In addition to age, gender and pain localization,
two clinical assessment parameters were used
as independent variables. 1-Oswestry Disability
Index (ODI) (9) 2-Visual Analog Scale (VAS). The
VAS values were recorded separately for the pa-
tients' low back and leg pain scores. However,
the VAS value of the area where the patient had
the more significant pain was used in the statis-
tical tests.

Evaluation After Operation: Dependent Variables

Three different outcome measures were used in
different follow-up periods as dependent vari-



ables. 1-VAS: Individual patients whose VAS va-
lues decreased by 2 points or more (out of 10)
compared with the preoperative period were
determined to have benefited from the opera-
tion. 2-ODI: A statistically significant difference
compared to preoperative values was accepted
as a success criterion. Individual patients whose
ODI improvement was net 19 points or more, a
37% improvement, or a final raw score of <31
points were determined to have benefited from
the operation (10). 3-Satisfaction levels were
measured using a triple Likert scale with the
following questions. 1- Are you satisfied with
the procedure? 2- Would you consider under-
going this procedure again if faced with the
same situation? 3- Would you advise your rela-
tives to undergo this procedure in a similar situ-
ation? Based on the responses, patients receive
3 points if the answer to all three questions is
yes, 1 point if the answer to all three questions
is no, and 2 points if there are mixed answers.

Percutaneous Laser Disc Decompression (PLDD)

The PLDD was performed on the patient using
computed tomography. While the patient
lay in a prone position on the Computed To-
mography (CT) table, the level determination,
puncture point, and needle trajectory were as-
sessed using both lateral CT scout scans and
axial scans (approximately 7 cm lateral to the
interspinous midline, following a trajectory
parallel to the inferior end plate). The punc-
ture point was marked using a surgical pen.
Povidone iodine was applied to the patient’s
back, which was then covered by sterile she-
ets. The sterile 18-gauge, 15-centimeters-long
the Chiba needle and fiber optic PLDD probe
were then unpacked, and the stylet of the Chi-
ba needle was removed. The fiber optic probe
was passed through the outer cannula of the
Chiba needle and adjusted so that approxima-
tely 5 mm protruded from the tip of the outer
cannula and secured using a stopper. The fiber
optic probe was then removed from the ou-
ter cannula of the Chiba needle, and the drift
stylet was affixed to the outer cannula again.
The Chiba needle was then inserted at the pre-
viously marked point. The control axial CT scan
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was obtained after pushing the needle and fe-
eling it pass through the annulus (Figure 1).

Figure 1: This figure shows the axial CT scan of our third patient
during the operation.

After the annulus fibrosus was confirmed to
have been passed (as the tip of the needle en-
tered 5-10 mm beyond the disc-outer contour),
the stylet of the Chiba needle, was removed,
and the fiber optic PLDD probe, whose length
had been set before the procedure was inserted
into the disc through the Chiba needle. The ot-
her side of the fiber optic probe was connected
to the diode laser device (Intermedic PL3D 980
nm diode laser). Three hundred joules of laser
energy were applied to the L4-5 nucleus pulpo-
sus with 6 joules applied for a 500-millisecond
duration every 2 seconds. Close verbal and vi-
sual contact with the patient was maintained
throughout the procedure. If the patient comp-
lained about pain, the laser energy was stop-
ped until the pain subsided. After 300 joules of
energy were applied, the operation was termi-
nated by removing the probe and the needle.
The patient was then placed supine on the CT
table, and muscle strength in both lower ext-
remities was assessed. The patients generally
described significant pain relief within minu-
tes following the operation. The patients were
monitored for about two hours by measu-
ring their arterial blood pressures and pulses.
The patients were re-examined two hours
after the procedure, and their VAS values
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were recorded. The patients were then gi-
ven prescriptions for analgesics and myo-
relaxants and discharged from the hospital.
The primary and the only outcome measure
was the VAS for the early postoperative period.

Follow-Up

A clinical evaluation was performed using
the VAS (primary outcome measure) and the
ODI (secondary outcome measure) at 1 and 3
months postoperatively. For long-term assess-
ment, conducted at least 10 years post-proce-
dure, patient pain status was evaluated using
the ODI (primary outcome measure) and trip-
le Likert scale (secondary outcome measu-
re) via phone interviews with the patients.

Ethical Committee

The approval for the study was obtained
from The Ethics Committee of Izmir Katip
Celebi University, under decision number
21.03.2024/0119.

Statistical Analysis

IBM SPSS Version 27 program was used for sta-
tistical tests. Chi-square and Fisher's Exact Tests
were used for nominal variables. Independent
samples t-tests were used to compare groups
for both VAS and ODI values. Paired sample
t-test was used to investigate whether there was
a statistically significant change in the groups'
VAS and ODI values compared to preoperative
values. The success criterion for each period
was considered the primary outcome measure.
The Pearson correlation test was also utilized to
compare two ordinal and/or scale variables. If
P<0.05, it was considered significant in all tests.

RESULTS

Between March 2007 and February 2009, 21
L4-L5 PLDD were performed in our clinic. The-
re were 11 female (52%) and ten male (48%)
patients, and the patients were between
18 and 68 years of age (mean 38.71+14.08).

The complaint of the patients was pain and
none of the patients had motor deficits. Low
back pain was more prominent in most patients
while only five patients (23.81%) experienced
greater leg pain than low back pain (Table 1).

Table 1: Summarized data
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M: Male, F: Female, LBP: Low Back Pain, Leg: Leg Pain,
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discectomy, Ex.: Exitus
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Preoperative Period
General findings

The mean preoperative VAS value for the main
complaint in the patients was 7.50+0.89. All pa-
tients had an ODI score above 31, and the mean
preoperative ODI value in the patients was
37.05+£3.93.

Comparative findings

Pain Localization: There was no significant diffe-
rence in VAS values between the low back and
the leg pain groups (7.44+0.96 and 8.00+0.71
respectively, Independent Samples T-Test,
p=0.123). However, there was a significant dif-
ference between the low back and the leg pain
groups in terms of ODI values (36.12+3.54 and
40.00+4.00 respectively, Independent samp-
les T-Test, p=0.026). There was no significant
age difference between the low back and the
leg pain groups (Independent Samples T-Test,
p=0.124).

Age: No correlation was observed between
age and VAS or ODI (Pearson Correlation, res-
pectively p= 0.125, r(df)= -0.263; p= 0.089,
r(df)=0.306).

Gender: While there was a significant differen-
ce between the mean preoperative VAS scores
of the gender groups (Independent Samples



T-Test, p:0.017, M: 7.10£1.10, F: 8.00+0.45), the-
re was no difference between the mean ODI
scores (Independent Samples T-Test, p:0.316,
M:36.60+3.53, F:37.45+4.39).

Early Postoperative Period
General findings

In the early post-treatment evaluation, the
VAS value of the patients' main complaint was
4.40+1.73. Nine out of 21 patients experienced
clinically significant relief (a decrease of at least
2 points). The decrease in VAS values was statisti-
cally significant (Paired sample t-test, p < 0.001).

Comparative findings

Pain Localization: Clinically significant relief was
observed in 15 out of 16 patients with predo-
minant low back pain (93.75%) and 4 out of 5
patients with predominant leg pain (80%). This
difference was not statistically significant (Fis-
her's Exact Test, p=0.429). However, there was
a significant difference in VAS values according
to predominant pain localization in the early
postoperative period (Low back pain group VAS
3.94+1.53, Leg pain group VAS 5.60+1.82, Inde-
pendent Samples T-Test, p=0.028).

Age: In the early postoperative period, no sig-
nificant difference was observed between age
and treatment success (Independent T-Test,
p=0.133).

Gender: In the early postoperative period, no
significant difference was observed between
gender and treatment success (Fisher's Exact
Test, p=0.738).

Postoperative 1 Month

General findings

The first patient was lost to follow-up and was
never evaluated after discharge.The average
VAS value of the patients' main complaints was
3.75£1.78 in the 1t month of control. The dec-
rease in VAS values compared to preoperative
scores was statistically significant (Paired samp-
le t-test, p <0.001). Atthe end of the first month,
the mean ODI value was 29.40+5.70. The decre-
ase in ODI was significant (Paired sample t-test,
p< 0.001). The highest ODI score decrease was
14 points in the first postoperative month.
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However, there are 11 patients with ODI scores
regressed below 31. Of these, two patients im-
proved their ODI score by 37% or more.

Comparative findings

Pain Localization: Fifteen out of 16 patients with
predominant low back pain (93.75%) and 3 out
of 4 patients with predominant leg pain (75%)
experienced clinically significant relief. This dif-
ference wasn't statistically significant (Fisher's
Exact Test, p=0.368). There was no significant
difference in VAS values according to predo-
minant pain localization (Low back pain VAS
3.50+1.75, Leg pain VAS 4.75+1.71, Indepen-
dent T-Test, p=0.108). There was also no signifi-
cant difference in ODI values according to pre-
dominant pain localization at the first-month
follow-up (Independent T-Test, p=0.163).

Age: No significant difference was observed
between age and treatment success in the 1st
first-month follow-up (Independent samples
T-Test, p=0.094). In addition, no correlation was
observed between age and VAS or ODI in the
first month (Pearson Correlation, respectively
p=0.371, r(df)=0.211; p=0.076, r(df)= 0.406).

Gender: No significant difference was obser-
ved between gender and treatment success in
the first-month follow-up (Fisher's Exact Test,
p=0.368). Also, there were no significant diffe-
rences in gender groups regarding VAS or ODI
in the first month (Independent T-Test, respecti-
vely, p=0.271; p= 0.440).

Postoperative 3" Month
General findings

The mean VAS values of the patients' main
complaints were 3.10+2.20 in the third-month
follow-up.The decrease in VAS values was statis-
tically significant (Paired sample t-test; from pre-
operative to 3 month p < 0.001; from 1*month
to 3" month p=0.031). The mean ODI value was
26.20+5.65 at the end of the third month. The
decrease in ODI points was significant (Paired
sample t-test; p < 0.001). The highest ODI score
decrease was 18 points in the third postoperati-
ve month. However, 13 patients with ODI scores
regressed below 31. Of these, 7 improved their
ODI score by 37% or more.
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Comparative findings

Pain Localization: At the end of the third month,
there were 18 patients whose VAS levels of main
complaint decreased by 2 points or more (suc-
cessful). Both patients whose VAS score of main
complaint decreased 0-1 point (unsuccessful)
were mainly complaining of leg pain and un-
derwent surgery (one was lumbar discectomy;
the other was dorsal root ganglion radiofrequ-
ency and knee surgery) in the later period (Tab-
le 1).

The data at the end of the third month showed
a significant difference in treatment success
between patients with the main complaint
of low back and leg pain (Fisher's Exact Test,
p=0.032). There was also a significant differen-
ce in VAS values according to predominant pain
localization in the early postoperative period
(Low back pain VAS 2.69+1.92, Leg pain VAS
4.75+2.75, Independent T-Test, p=0.047).

There was a significant difference in ODI values
according to predominant pain localization at
the third-month follow-up. (Low back pain ODI
24.63+5.20, Leg pain ODI 32.50+1.00, Indepen-
dent T-Test, p< 0.001).

Age: A significant difference was observed
between age and treatment success in the
third-month follow-up. (Independent T-Test,
p=0.027). No correlation was found between
age and VAS; however, there was a weak po-
sitive correlation between age and ODI in the
39 month (Pearson Correlation, respectively p=
0.271, r(pdf)= 0.258; p= 0.036, r(pdf)= 0.471).

Gender: There was no significant difference
between gender and treatment success in the
third-month follow-up. (Fisher's Exact Test,
p=0.237). Also, there were no significant diffe-
rences in gender groups in terms of VAS or ODI
in the 3“¥month (Independent T-Test, respecti-
vely p=0.423; p=0.381)

Postoperative +10 Years

General findings

During the 10-year follow-up, 10 of 21 patients
were lost to follow-up. Three out of the 11 pa-
tients who completed at least 10-year follow-up
period underwent additional procedures (two

underwent lumbar discectomy, the other was
dorsal root ganglion radiofrequency and knee
surgery). Among these three patients, who
were considered unsuccessful cases, two had
leg pain as their main complaint, while one had
low back pain These patients were considered
the unsuccessful treatment group at year 10.
The mean ODI of the remaining eight patients
at the end of the 10 years was 5.25+8.14 (Pai-
red sample t-test; p < 0.001). While the decrease
in ODI score was 19 points or more in seven of
the eight patients who completed their 10-year
follow-up without any additional surgery, it was
16 points in one patient. However, this patient
was considered successful because there was
more than 37% improvement (42%) and less
than a final score of 31 (10). The Triple Likert sca-
le results of 6 of these eight patients were three,
while the remaining two were 2.

Comparative findings

Pain Localization: There was also no significant
difference in ODI values according to predomi-
nant pain localization at the end of the ten-year
follow-up (Independent sample t-test, p: 0.274).
Additionally, no difference in success was ob-
served between the low back and leg pain
groups (Fisher’s Exact Test, p:0.279).

Age: A significant difference was observed
between age and treatment success in the 10
year of control (Independent Samples T-Test,
p=0.018). However, there was a high positive
correlation between age and ODlin the 10t year
(Pearson Correlation, p=0.011, r(df)=0.828).

Gender: There was no significant difference
between gender and treatment success at the
in the 10th year of follow-up (Fisher’s Exact Test,
p:0.661). Also, there were no significant diffe-
rences in gender groups regarding ODI in the
10" year (Independent T-Test, respectively p=
0.164).

DISCUSSION

The use of minimally invasive procedures for tre-
ating lumbar disc herniation began with the de-
velopment of chymopapain chemonucleolysis
in 1964 and has continued to increase in popu-
larity (6, 11 - 13). There are few prospective case
studies.Choy et al. (14) reported a 78,4% success



rate for PLDD in 333 patients after 26 months of
follow-up. An early study of the KTP/532 devi-
ce by Davis reported a success rate of 85% (15).
Also, in a retrospective case series involving 27
patients, the results demonstrated a reducti-
on in pain, with the VAS score decreasing from
a preoperative score of 8.1 to a postoperative
score of 3.1 (4). The success rate of percutaneo-
us laser disc decompression was determined to
be 90% for the first three months based on the
decrease in VAS values and 72.73% for the ten
years, according to the Oswestry Disability In-
dex, consistent with findings from other studies.

There have been many clinical studies exami-
ning the use of PLDD. However, only very few
controlled studies have been published to date,
and duetotheclinical heterogeneity, itisimpos-
sible to perform a meta-analysis of these series
(16). Although our results are not definitive, they
provide information that can be used in selec-
ting patients for PLDD. In this study, we conclu-
ded thatlong-termfollow-up results may be bet-
ter in younger patients (the 10-year ODI points
decreased better in younger patients, p=0.018).

We observed that patients with greater back
pain than leg pain (16 patients in the first th-
ree months, six patients in 10 years) had a
better response to the treatment than the pa-
tients whose leg pain was greater than their
back pain (2 patients in the first three months
and 10-year period, Table 1). The findings were
statistically significant for the first three mont-
hs (0.032), not statistically significant, but re-
markable for 10-year follow-up (p=0.274). This
data contradicts the classic doctrine of lumbar
herniated disc surgery; the ones who expe-
rience more leg pain than back pain benefit
more than the ones whose back pain is worse
than their leg pain. This conclusion aligns with
the findings of Hashemi et al., who reported
similar outcomes in a series of 20 patients (2).

According to the results of our report, PLDD is
most likely an appropriate treatment option for
young patients with “contained” lumbar disc
herniation and significant low back pain. The-
se patients should also have disc heights that
have not decreased by more than 30% and no
neurological deficits. Our findings may serve as
a guideline for enrollment in larger case series.
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Some potential complications of the PLDD
procedure include cauda equina syndrome, as
well as perforation of the aorta, inferior vena
cava, iliac veins, or abdominal cavity. However,
complication rates are relatively low in PLDD
studies. The only complication reported in a
study of 333 patients published by Choy was
a case of discitis (14). Consequently, our high
success rate (90.0% for the first three months,
%72.73 for ten years) and lack of complications
are compatible with the results of more exten-
sive, published case series. A study comparing
86 patients who underwent PLDD with 162 pa-
tients who underwent endoscopic discectomy
found that while PLDD was successful in the
short term, its effectiveness diminished over
the long-term follow-up period of 17 months.
(13).This report's small sample size (21 patients)
restricts us from reaching a general conclusion.
A more extended study with a larger sample size
will give us a better idea of the efficacy of PLDD.

In conclusion, the success rate of PLDD is 90.0%
forthefirstthreemonths%72.73fortenyears.For
patients with contained disc herniation who are
significantly suffering from low back pain, PLDD
appears beneficial. The advantages of this tech-
nique include the ease of use and the fact that it
can be performed as an outpatient procedure.
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OZET

AMAC: Sosyal izolasyon (Si) hem insanlar icin hem de ratlar gibi
sosyal hayvanlar icin 6nemli bir stres faktériidiir. Si stresine ma-
ruz kalan ratlarin davranissal bozukluklar gosterdigi ve kognitif
fonksiyonlarinin bozuldugu bilinmektedir. Bu ¢alismanin amaci
erken dénemde olusturulan Si stresinin 6grenme ve hafizay
nasil etkiledigini ve sinaptik proteinlerde meydana gelen degi-
siklikleri incelemektir.

GEREC VE YONTEM: Calismada 21 giinliik 20 adet erkek Wistar
albino cinsi rat kullanildi. Ratlar rastgele 2 gruba ayrildi: 1) Kont-
rol grubu (n=10), 2) Si grubu (n=10). Si dogum sonrasi 21. giin-
de suitten kesmenin ilk giiniinden itibaren 6 hafta boyunca her
sicanin farkli kafeslerde barindirilmasiyla gerceklestirildi. Kont-
rol grubu hayvanlari ise her kafeste 3-4 sican olacak sekilde ve
sosyal etkilesimin gerceklesecegi standart kosullarda barindiril-
di. 6 haftalik stire sonunda 6grenme ve hafizay1 degerlendirmek
icin Morris su labirent (MWM) testi kullanildi. Test sonunda ratlar
feda edilerek hipokampiis dokulari toplandi. Doku malondial-
dehid (MDA) ve indirgenmis glutatyon (GSH) seviyeleri spektro-
fotometrik olarak ve nérogranin, kalsiyum/kalmodulin bagimli
protein kinaz tip Il (CaMKIl), Dénglisel AMP (cAMP) cevap ele-
mentine baglanan protein (CREB) ve Beyinden tiireyen nérotro-
fik faktor (BDNF) seviyeleri ELISA ile degerlendirildi.

BULGULAR: Si ve kontrol grubu arasinda MWM testinde 6gren-
me ve hafiza agisindan fark saptanmadi. Hipokampiis dokusun-
da norogranin, CaMKIl ve CREB diizeyleri gruplar arasinda farkli
degildi. Si yapilan grupta hipokampiis MDA diizeyi artarken,
GSH ve BDNF diizeyleri azald1.

SONUC: Calismamizda suitten kesme sonrasi olusturulan alti
haftalik Si stresinin 6grenme ve hafiza bozukluguna neden
olmadan hipokampuiste oksidatif stresi arttirdigi, BDNF diizey-
lerini dislirdigu ve diger sinaptik proteinleri degistirmedigi
gOsterildi.

ANAHTAR KELIMELER: Sosyal izolasyon Stresi, Ogrenme ve
Hafiza, N6rogranin/CaMKII/CREB Yolagi, BDNF.
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ABSTRACT

OBJECTIVE: Social isolation (Sl) is an important stress factor for
both humans and social animals such as rats. It is known that
rats exposed to Sl stress show behavioral disorders and the-
ir cognitive functions are impaired. The aim of this study is to
examine how early period social isolation stress affects learning
and memory and changes in synaptic proteins.

MATERIAL AND METHODS: In this study, 20 male Wistar al-
bino rats aged 21 days was used. Rats were randomly divided
into 2 groups: 1) Control group (n=10), 2) SI group (n=10). SI
was achieved by keeping each rat in different cages for 6 weeks
from the first day of weaning on the 21st postnatal day. Control
group animals were housed with 3-4 rats in each cage and in
standard conditions where social interaction would take place.
The Morris water maze (MWM) test was used to assess learning
and memory at the end of the 6-week period. At the end of the
test, rats were sacrificed and hippocampus tissues were colle-
cted. Tissue malondialdehyde (MDA) and reduced glutathio-
ne (GSH) levels were determined spectrophotometrically and
neurogranin, calcium/calmodulin-dependent Protein kinase |I
(CaMKIl), cyclic AMP (cAMP) Response-Element Binding Prote-
in (CREB) and Brain-Derived Neurotrophic Factor (BDNF) Levels
Were Evaluated by ELISA.

RESULTS: There was no difference between the social isolati-
on and control groups in terms of learning and memory in the
MWAM test. Neurogranin, CaMKIl and CREB levels in hippocam-
pus tissue were not different between groups. In the SI group,
while hippocampus MDA levels increased, GSH and BDNF levels
decreased.

CONCLUSIONS: In our study, it was shown that Slinduced-stress
for six weeks in post-weaning period increased oxidative stress
and decreased BDNF levels and did not change other synaptic
proteins in the hippocampus without causing learning and me-
mory impairment.

KEYWORDS: Social Isolation Stress, Learning and Memory,
Neurogranin/ CaMKII/CREB Pathway, BDNF.
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GiRiS

Kronik stres, mental bozukluklarin ortaya ¢ik-
masli icin onemli cevresel bir risk faktoradur.
Ozellikle erken dénemde yasanan sosyal izo-
lasyon gibi stresler beyin gelisimini etkilemekte
ve mental bozukluklarin olusmasina neden ol-
maktadir (1). Sosyal izolasyon (SI) stresi giinii-
muzde oldukca sik gbzlenen ve cevredeki ayni
tdrun Gyeleriyle temas eksikligini iceren cevre-
sel bir problemdir. Si fiziksel ve mental saghg
etkilerken, bir yandan da duygusal ve bilissel
bozukluklara yol agmaktadir (2). Yasamin erken
dénemlerinde yasanan Si'nun uzun siireli dav-
ranissal bozukluklara, ndroendokrinolojik ve
immiunolojik degisikliklere neden oldugu bildi-
rilmistir (3). Hipokampls hafiza ve 6grenmenin
olusumunda dnemli bir beyin bdlgesidir. Hipo-
kampal gelisimin ¢cogu dogum sonrasi (post-
natal) donemde gerceklesir. Postnatal donem;
asiri seviyelerde endojen salinan kimyasallara
maruz kalindiginda hipokampdsiin yapisinin
kalici olarak degisebilecedi kritik bir donemi
temsil etmektedir (4). Si Alzheimer, depresyon,
anksiyete ve sizofreni gibi cesitli néropsikiyatrik
hastaliklara egilimi arttirmaktadir. Yapilan ¢alis-
malar sitten kesildikten birkac hafta sonra Si'a
maruz kalan kemirgenlerin, anksiyete benzeri
davranis ve bilissel islev bozuklugu ile birlikte
anormal agresif davranislar sergiledigini goster-
mektedir (5 - 7). Shao ve ark. (7) 8 haftalik sosyal
izolasyonun hipokampuste glutamat ve gluta-
min duzeylerini azalttigini ve oksidatif stresi
arttirdigini gostermislerdir. Beyinden tlreyen
norotrofik faktor (BDNF) ndron sagkaliminda,
O0grenmede ve yeni sinaps yapiminda gorev
alan en 6nemli nérotrofinlerden birisidir. Si'nun
BDNF gibi protein diizeylerinde degisikliklere
ve 6grenmede bozulmaya yol actigr bildiril-
mektedir (8). Ancak, Si'nun 6grenmeyi nasil et-
kiledigi ve altta yatan karmasik mekanizmalarin
aciklanmasi konusundaki calismalar yetersizdir.

Kalsiyum/kalmodulin bagimli protein kinaz
tip 1l (CaMKIl), néronal dokularda, ozellikle hi-
pokampal bolgenin gelisiminde yuksek oran-
da ifade edilen cok islevli bir protein kinazdir
ve sinaptik bir sinyal molekulidur (9). CaMKII
uzun sureli potansiyasyonda (LTP'de) gorev
alir ve boylece uzun sireli hafizanin olusumu-
na katkr saglar. CaMKIl, cAMP cevap elementi-

ne baglanan protein (CREB) gibi 6nemli bircok
molekilin fosforilasyonunu saglar. CREB; bir
transkripsiyon faktortudur ve néronal gelisme,
noronal sagkalim, sirkadyen ritim, bagimlilk,
depresyon, 6grenme ve hafiza ile ilgili yuzden
fazla hedef geni diizenlemektedir. CREB trans-
kripsiyonel kaskadindaki herhangi bir bozuk-
lugun oksidatif stres, apoptoz ve norodejene-
rasyon ile iliskili olabilecegi gosterilmistir (10).

Norogranin postsinaptik bolimde bulunan ve
plastisiteyi belirleyen bir proteindir. N6rogra-
nin, ozellikle duygu ve davranis ile ilgili beyin
bolgeleri basta olmak Uzere beyin korteksi,
hipokampus, amigdala ve striatumda yiiksek
miktarda ifade edilmektedir. N6érograninin kal-
siyum Uzerindeki duizenleyici etkisi LTP olusu-
mu, sinaptik plastisite ve 6grenme ve hafiza-
daki rolinu olusturmaktadir (11). Nérogranin
knockout farelerde yapilan calismalar farelerin
normal bir fenotip gosterdigini ancak uzamsal
0grenmenin bozuldugunu gostermistir (12).

Sutten kesim sonrasi yapilan izolasyon, sosyal
izolasyonun kemirgenlerdeki etkilerini arastir-
mak i¢in kullanilan yaygin bir prosedurdur. Sut-
ten kesim sonrasi Si'nun, 8grenme ve hafiza icin
onemli olan beyin bdlgelerini nasil etkiledigine
iliskin veriler yetersiz oldugundan, ¢alismami-
zin temel amaci Si'nun 8grenme ve hafiza lze-
rindeki etkilerini incelemektir. Ayrica altta yatan
olasi mekanizmalara yonelik Nérogranin/CaM-
KIl/CREB/BDNF (Sekil 1) protein diizeylerinin Si
stresi ile nasil degistigini gostermeyi amacladik.

Kalsiyum

Sekil 1: Noronlarda 6grenme ve hafizada etkili olan Norogra-
nin/CaMKII/CREB/BDNF sinyalizasyon yolagi, CaM:Kalmodulin,
CaMKll: kalsiyum/kalmodulin bagimli protein kinaz tip Il, CREB:
cAMP cevap elementine baglanan protein, BDNF: Beyinden ti-
reyen norotrofik faktor



GEREC VE YONTEM

Bu calismada sicanlar Zonguldak Bulent Ece-
vit Universitesi Deney Hayvanlar Uygulama
ve Arastirma Merkezinden temin edilmistir.
GCalismada hayvanlar laboratuvarin standart
hayvan barindirma kosullari ile 12 saat aydin-
hk-12 saat karanlk olacak sekilde, 21-22°C siI-
caklikta, %50-60 nem ve standart pellet rat
yemi ve su verilerek barindirildi. Calismada 20
adet 21 gulnlik erkek Wistar albino cinsi sican-
lar kullanildi. Sosyal izolasyon dogum sonrasi
21. glinde sutten kesmenin ilk giininden itiba-
ren her sicanin farkl kafeslere yerlestirilmesiyle
gerceklestirildi. Kontrol grubu hayvanlari her
kafeste 3-4 sican olacak ve sosyal etkilesimin
gerceklesecegdi standart kosullarda barindirildi.

Sicanlar ilk olarak rastgele 2 gruba ayrild::

1. Si grubu (n:10)(1 kafeste 1 sican barindirildi)
2. Sosyal Etkilesimli Kontrol grubu (n:10) (1 ka-
feste 3-4 sican barindirildi)

Si 6 hafta boyunca sirdirildii. Bu siire bo-
yunca hayvanlara herhangi bir ila¢ uygula-
masi ya da girisim yapilmadi. Bu sirenin so-
nunda 6grenme ve hafizayr degerlendirmek
icin Morris su tanki testi uygulandi. Hayvanlar
feda edildikten sonra cikarilan beyin dokula-
rindan hipokampus dokulari izole edildi. Hi-
pokampus dokularinin bir kismi ile oksidatif
stres belirteci olan malondialdehid (MDA) ve
indirgenmis glutatyon (GSH) duzeyleri spekt-
rofotometrik yontemle oOlcildi. Diger kismi
ile Nérogranin/CaMKIl ve CREB duizeyleri ELI-
SA yontemi ile ticari kitler kullanilarak dlguldu.

MWM testi: Uzamsal 6grenme ve hafiza perfor-
manslarini degerlendirmek icin tiim hayvanlar
MWM testine tabi tutuldu (13). Bu testte kullani-
lan dairesel tank (150 cm ¢apinda, 60 cm derin-
liginde ve 22 + 1°C'de opak suyla doldurulmus)
goriinmezbir kagis platformuicermektedir. Plat-
form (10 cm ¢apinda) su yiizeyinin yaklasik 2 cm
altina yerlestirilmistir. Laboratuvar odasinin du-
varlarina farkli gorsel ipuglar yerlestirilip hay-
vanlarin konumlarini belirlemelerine yardimci
olmak icin konumlari deney prosediirii boyun-
ca sabit kaldi. MWM testi toplam 6 glin stird.
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Sicanlar ilk glin goriinir platform ile egitildi-
ler. Tank dort esit kadrana bolindi [(kuzey (K),
dogu (D), gliney (S) ve bati (B))]. Art arda 4 gun
egitim asamasinda her sican farklh kadranlar-
dan kacis platformunu bulmasi icin suya bira-
kildi. Sicanlarin 60 saniye boyunca gizli kagis
platformunu bulmasi beklendi. Sicanlarin plat-
formu bulma siresi kaydedildi (latans suresi
olarak adlandirilmaktadir). Bu slirede platfor-
mu bulamayan sicanlar platforma yerlestirilip
15 saniye 6grenmeleri icin beklendi. Son giin
ise gizli kacis platformu kaldirilarak (probe test
olarak bilinmektedir) sicanlarin platformun bu-
lundugu kadranda gecirdikleri stire kaydedildi.

Biyokimyasal Parametreler
MDA ve GSH tayini

Hipokampus dokusu lipid peroksidasyon du-
zeyi, doku MDA iceriginin Olculmesiyle be-
lirlendi. Kisaca, tim doku numuneleri buz
soguklugunda trikloroasetik asit (%10 TCA)
eklenerek doku homojenizatériinde mekanik
olarak homojenize edildi ve santrifiij edildi.
Ardindan elde edilen sipernatana %0.67'lik
tiyobarbiturik asit ilave edildi ve 15 dakika bo-
yunca 100°C'de kaynatildi. Daha sonra numu-
nelerin absorbanslar spektrofotometrik olarak
535 nm'de 6l¢iildii (14). GSH major endojen bir
antioksidandir. GSH seviyeleri Aykac yontemine
gore olculdu (15). MDA tayininde elde edilen
stipernatant kullanilarak mikrosantrifij tiple-
rinde 1,5 ml stipernatant 18-20°C'de 3000g‘de
8 dakika santrifiij edildi. Olusan slipernatana
1 ml 0,3M Na2HPO4 ve 125 pl ditiobisnitro-
benzoat eklendi. Vorteksleme sonrasi 6rnek-
ler 412 nm'de spektrofotometrede okundu.

Norogranin, CaMKIl, CREB ve BDNF Tayinleri

Hipokampts doku 6rnekleri homojenize edil-
dikten sonra (3000 rpm'de 20 dakika) santrif(ij
edilerek stipernatantlar elde edildi. Norogranin
(Bioassay Technology Laboratory, E2458Ra),
CaMKIl  (Bioassay Technology Laboratory,
E0238Ra) ve CREB (Bioassay Technology Labo-
ratory EOO39Ra) ve BDNF duizeyleri ticari kit kul-
lanilarak enzyme-linked immiin sorbent assay
(ELISA)yontemiile 6l¢lildii. Sonuglarolusturulan
standart egriye gore hesaplanarak analiz edildi.
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istatistiksel Analiz

Verilerin degerlendirilmesi SPSS 22 istatistik
paket programi kullanilarak yapilmigtir. Tanim-
layici istatistikler ortalama, standart sapma,
medyan, minimum ve maksimum degerleriyle
verilmistir. Nicel degiskenlerin normal dagilima
uygunlugu Shapiro Wilk testi ile incelenmistir.
Gruplar arasindaki fark Mann Whitney-U testi
ile belirlenmistir. Sonuclar icin p degeri 0,05'ten
kliclik oldugunda istatistiksel olarak anlaml ka-
bul edilmistir.

BULGULAR

MWM sonugclari: Platformu bulma siireleri deger-
lendirildiginde; 4 giin boyunca kontrol grubu
ile Si grubu arasinda platformu bulma siresi
acisindan fark saptanmamistir (p>0,05). Hedef
kadranda gegcirilen sureyi degerlendiren probe
testinde gruplararasindagecirilen stire bakimin-

dan farklilik gézlenmemistir (p>0,05) (Sekil 2).
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Sekil 2: MWM testinde gruplarin platformu bulma ve probe test
streleri. Gruplar arasinda platformu bulma sireleri ve probe
testinde farklilik saptanmamistir (p>0,05).

Yani 6grenme ve hafiza acisindan 6 haftalik Si ve
kontrol gruplar arasinda farkhlik saptanmamis-
tir. Kontrol grubunda grup ici glinler arasi karsi-
lastirma yapildiginda, 1. giinden 4. gline kadar
yapilan platformu bulma egitiminde 1. gunile 3
ve 4.glnler arasinda anlamli farkhhk saptanmis-
tir (sirastyla p=0,030, p=0,01). Sicanlar platformu

ilk gline gore karsilastirildiginda kisa zamanda
bulabilmislerdir. Si grubunda giinler arasi kar-
silastirma yapildiginda 1. guin ile 3 ve 4. glinler
arasinda anlamli farklilik saptanmistir (sirasiyla
p=0,006, p<0,001). Ayni zamanda 2 ve 4. guinler
arasinda anlamh farklilik saptanmistir (p=0,011).
Si grubu da giinler arasi karsilastirmada platfor-
mu daha kisa stirede bulabilmislerdir (Tablo 1).

Tablo 1: MWM testinde gruplarin platformu bulma ve probe
test surreleri. Degerler ort. (min-maks) olarak verilmistir.

Probe Test (sn) 32(23-37) 32,5 (22-39) 0,823
1.Giin (sn) 31 (18,5 - 39,75) 23,25 (9,25 - 45,5) 0131
2.Giin (sn) 15,87 (4 - 36,75) 17,25 (4 - 29,75) 0,689
3.Giin (sn) 10,62 (5 - 27)* 7,37 (5-13,25)* 0131
4.Giin (sn) 9,12 (2,75 - 17,25)* 5,25 (4,25 - 9,5)* 0,286

* grup i¢i karsilagtirmada 1. giine gore farkhhgi gostermektedir (p<0,05),
# grup ici kargilastirmada 2. giine gore farkhiligi gostermektedir (p<0,05).

Oksidatif Stres Parametreleri

Gruplar arasinda hipokamptis dokusu MDA
duizeyleri karsilastiriidiginda Si grubunda kont-
rol grubuna gore artis saptanmistir (p=0,016).
Yani 6 haftalik Si stresi hipokampiiste oksi-
datif stresin artmasina neden olmustur. GSH
diizeyleri ise Si grubunda kontrol grubuna
gore azalmistir (p=0,031) (Sekil 3, Tablo2).
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Sekil 3: Gruplarin hipokampiis MDA ve GSH diizeyleri, & : Kont-
rol grubuna gore farkliligi géstermektedir (p<0,05).

Hipokampiis Sinaptik Protein Diizeyleri

Hipokampus noérogranin, CaMKIl ve CREB du-
zeyleri karsilastinldiginda gruplar arasinda an-
lamli bir farklihk g6zlenmemistir (p>0,05). Hipo-
kampiis BDNF diizeyleri karsilastirildiginda Si
grubunda kontrol grubuna gére anlaml farkli-
lik gozlenmistir (p<0,001) (Sekil 4, Tablo2). Alti
haftalik Si stresinin sinaptik proteinlerden BDNF
disinda degisiklik yaratmadigi gézlenmektedir.
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Sekil 4: Gruplarin hipokampis nérogranin, CaMKII, CREB ve
BDNF diizeyleri, & Kontrol grubuna gore farkhihgr gostermekte-
dir (p<0,05).

Tablo 2: Gruplarin hipokampiis nérogranin, CaMKIl, CREB,
BDNF, MDA ve GSH duizeyleri. Degerler ort. (min-maks) olarak
verilmistir.

Kontrol Sosyaliolasyon

101,9 (733 -1135)
394,5 (312,7 - 501)

0,374
0,547

Norogranin (ng/ml)

CaMKII (ng/L)

94,25 (55,6 - 110,6)
371,8 (234,7-502,4)

CREB (ng/ml) 2835 (24,6-31,2) 30,05 (27,6 - 33,7) 0,052
BDNF (ng/ml) 1,05 (0,79 - 1,25) 0,925 (0,86 - 1,08) 0,045
MDA (nmol/g) 1035 (89,3-117,9) 1775 (1432-2356)  0,0160

GSH (pmol/g) 23,75 (20,4-28,5)
a kontrol grubuna gore farklihg gostermektedir.

17,08 (15,6-19,9) 0,0312

TARTISMA

Calismamizda sutten kesme sonrasi 6 haf-
ta boyunca olusturulan Si'nun MWM testi
ile degerlendirilen 6grenme ve hafizada bir
degisiklik yaratmadigi gozlendi. Bu calisma-
da Si ile hipokampiiste oksidatif stres artar-
ken, BDNF dizeyleri azalmis olarak bulundu.

Uzamsal bellek, hayvan modellerinde genellik-
le bilissel islevi degerlendirmek icin bir indeks
olarak kullanilmaktadir ve hipokampiis uzamsal
bellek icin cok 6nemli bir beyin boélgesidir (16).
Calismamizda uzamsal bellek gibi bilissel fonk-
siyonlari degerlendirebilmek icin MWM testi
kullanilmistir. Sttten kesme sonrasi olusturulan
Si'nun 6grenme ve hafizada bozulmalara neden
oldugunu (16 - 18) gosteren ¢ok sayida ¢alisma
oldugu gibi, hafizayi gui¢clendirdigini (19) gos-
teren calismalar da bulunmaktadir. Bizim calis-
mamizda ise MWM testinde gruplar arasinda
o0grenme ve hafiza acisindan herhangi bir fark
bulunamamistir. Yani stitten kesme sonrasi uy-
gulanan 6 haftalik Si stresi 6grenme ve hafizay
degistirmemistir. Okudan ve ark. (17) sicanlar-
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da siitten kesme sonrasi yaptiklari 90 guinlik
Si'nun, prob testinde hedef kadrani caprazlama
sayilarinin diismesine neden oldugunu ve boy-
lece hafizayi etkiledigini gostermislerdir. Yapilan
diger bir calismada 6 haftalik stirenin 3 haftasin-
da glinllik 6 saatlik sosyal izolasyona maruz bira-
kilan ratlarda hafizanin bozuldugu gésterilmistir
(18). Disi ve erkek ratlarda sttten kesim sonrasi
gerceklestirilen 7 haftalik Si'nun ise prob tes-
tinde hafizanin kontrol grubu hayvanlara gore
daha iyi oldugu da gosterilmistir (19). Bu calis-
malar ve bizim calismamizdaki farkli bulgular,
kullanilan hayvanin cinsi, deney proseduriiniin
sekli ve izolasyon stresinin suresi gibi etkenlerin
bilissel fonksiyonlar lzerinde etkili oldugunu
dustindirmektedir. Si sadece bilissel fonksiyon-
lar Gzerinde etki gostermez, anksiyete ve dep-
resyon benzeri davranislara da neden olabilir
(18, 20). Si'nun neden oldugu bu etkilerin ne-
deni cesitli mekanizmalara dayandirilmaktadir.

Hipokampus, uzun siredir strese bagl néroge-
lisimsel bozukluklarin patogenezinde yer al-
maktadir. Ergen hipokampistinde kronik stres
ve noronal yeniden sekillenme arasindaki iliski
birkac yil énce gdsterilmistir (21). Si stresinin
hipokampuste dendritik spin yodunlugun-
da degisikliklere neden oldugu bildirilmistir
(8). Kemirgenlerde, uzun sureli cevresel stre-
se maruz kalmak, hipokampis dahil olmak
Uzere beyinin farkli bolgelerinde molekdler,
yapisal ve islevsel degisikliklere neden olmak-
tadir. Stresli kosullardan sonra Noron Blylme
Faktori (NGF) ve BDNF'nin azaldigi ve dendri-
tik spin yogunlugu ve norogenezde azalma-
lar rapor edilmistir (8). Bizim calismamizda da
bu calismayla paralel sekilde Si stresinin BDNF
diizeylerinde azalmaya yol actigi gorilmustir.

CREB ve BDNF, hipokampus ve prefrontal kor-
teks dokularinda noronal plastisite, proliferas-
yon, sagkalim, farkhlasma, nérogenez, onarim
mekanizmalari ve ¢esitli sinyal yolaklarinin ge-
listirilmesinde 6nemli roller oynamakta ve boy-
lece 6grenme ve hafiza performansini kontrol
etmektedir. BDNF ve CREB'in etki mekanizma-
st su sekildedir: Kalsiyum/kalmodulin bagimh
protein kinaz II'nin (CaMKIl) aktive edilmesi ile
postsinaptik bolgede hicre ici kalsiyum kon-
santrasyonu artar, bu da BDNF Uretimini art-
tirabilir ve ardindan CREB'i (p-CREB) fosforile
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edip aktive edebilir. p-CREB, BDNF ve reseptorti
tropomiyozin reseptor kinaz B'nin (TrkB) gen
ekspresyonuna bagh gen transkripsiyonunu
artirabilir (22). Norotrofik faktorler ailesinin bir
dyesi olan BDNF, sinaptik plastisite ve hafiza-
nin olusumunda kritik bir rol oynamaktadir. Bu
proteinin, TrkB reseptoru ile birlikte, fizyolojik
sinaptik plastisiteyi modlle ederek 6grenme
ve hafizayi duzenledigi bilinmektedir (23). Ca-
lismamizda hipokampis BDNF diizeylerinin Si
stresi ile azaldigi tespit edilmistir. Liu ve ark. (26)
8 hafta boyunca izolasyon stresine maruz bira-
kilan farelerde CREB ve BDNF ekspresyonunun
azaldigini ve yeni obje tanima testinde hafiza-
nin bozuldugunu go&stermislerdir. Yine yapi-
lan bir calismada 8 haftalik Si stresinin ratlarin
amigdala ve infralimbik bélgesinde BDNF eks-
presyonunun azaldigi ve bu durumun agresyon
davranislarini tetikleyebilecegi bildirilmistir (5).

Norogranin, serebral korteks, hipokampus ve
striatumdaki noronlarda yiksek oranda ekp-
rese edilen kalsiyum duyarli kalmodulin bag-
layici bir proteindir. Bu protein, noronlarda
kalsiyum diizenlenmesindeki roli nedeniyle
¢ok sayida postsinaptik sinyal iletim yolunun
diizenlenmesine katki saglamaktadir (24). Fos-
forile olan norogranin hiicre ici depolardan
kalsiyum mobilizasyonunu tetikleyen G-pro-
tein-bagiml ikinci haberci yollarini da uyarir.
Protein kinaz C (PKC) nérogranin substratidir.
Onceki calismalar nérograninin sinaptik plas-
tisitede kritik bir rol oynadigini gostermistir.
(24, 25). Norogranin diizeylerinin yasla beraber
azaldigi bildirilmistir (26). Ayrica ndrogranin
knockout farelerde yapilan ¢alismalarda uzam-
sal 6grenmenin bozuldugu gosterilmistir (25).
Calismamizda Si olusturulan ratlar ile kontrol
grubu arasinda norogranin diizeyleri agisindan
farkhhk gozlenmemistir. NOrograninin cesitli
stres modellerinde azaldigi ve bilissel fonksi-
yonlari bozdugu (27, 28) bildirilse de Si stresin-
de bildigimiz kadariyla nérogranin duzeylerini
degerlendiren bir calisma bulunmamaktadir.

Norogranin/CaMKII/CREB ve BDNF, sinaptik
plastisite ve 6grenme sureclerinde kritik roller
ustlenen bir hicresel sinyalizasyon agi olustu-
rur. Nérogranin, kalsiyum-kalmodulin (Ca/CaM)
sinyalizasyonunu modiile ederek CaMKII aktivi-
tesini duzenler. Nérograninin kalmodulin bag-

lamasi, kalsiyum sinyallerinin amplitiid ve siire
acgisindan hassas kontrollint saglayarak sinap-
tik plastisite icin gerekli olan CaMKII'nin aktive
olmasini destekler (25). CaMKII, LTP gibi 6gren-
me ile iligkili sinaptik mekanizmalari kolaylastirir
(29). Aktive olan CaMKIl, CREB fosforilasyonunu
tetikleyerek gen ekspresyonunu diizenler. Fos-
forile CREB, néronal buyliime ve plastisiteyi des-
tekleyen BDNF gibi 6grenme ve hafizada kritik
rol oynayan genlerin transkripsiyonunu artirir
(30).BDNF, hem presinaptik hem de postsinaptik
dizeyde sinaptik plastisiteyi gliclendirerek 6g-
renme sureclerini optimize eder (31). Bu yolak,
norogranin duzeylerindeki degisikliklerin, 6zel-
likle kalsiyum-kalmodulin sinyalizasyonunu ve
dolayh olarak CREB/BDNF eksenini etkileyerek
0grenme ve hafiza performansi tizerinde 6nem-
li etkiler yaratabileceg@ini ortaya koymaktadir.

Beyin ve sinir sisteminin oksidatif strese duyar-
I oldugu bilinmektedir. Artan oksidatif stres
mitokondriyal disfonksiyon gibi nedenlerle
noéronlara hasar vermektedir (32). Oksidatif
stres, cesitli stres faktorleri kullanilarak nérolo-
jik hastaliklarda kapsamli olarak incelenmistir.
Stres yaratan durumlar serbest oksijen radikal-
lerinde artisa neden olur ve buna bagh oksida-
tif hasar ile birlikte antioksidan savunmalarda
azalma norotoksisitenin olusmasina katkida
bulunur (32). Rai ve ark. (33) 8 hafta boyunca
kisitlama stresine maruz kalan sican beyninde
serbest oksijen radikallerinin arttigini ve stipe-
roksit dismutaz, katalaz ve glutatyon perok-
sidaz gibi antioksidan enzimlerin saliniminin
azalmasina yol agan bir antioksidan dengesiz-
ligi olustugunu gostermislerdir. Yapilan bir ca-
lismada 28 giinliik Si stresinin hipokampiiste
katalaz ve sUperoksit dismutaz seviyelerini di-
strdiigu ve MDA seviyesini arttrdigi gozlenmis-
tir (34). Calismamizda da benzer sekilde lipid
peroksidsyon son Urinu olan MDA diizeylerinin
Si stresinde arttigi ve GSH diizeylerinin ise dis-
tiglu gozlenmistir. Ancak oksidan/antioksidan
dengedeki bu bozulmalar 6grenme ve hafiza
uzerinde etkili gériinmemektedir. Calismamizin
guiclti yonleri siitten kesme sonrasi Si olusturu-
lan ratlarda hipokampiis nérogranin diizeyle-
rinin incelendigi ilk cahisma olmasidir. Calisma-
mizda dederlendirilen parametrelerin yalnizca
spektrofotometrik ve ELISA yontemleri ile de-
gerlendirilmis olmasi, daha ileri western blot ya



da immuinohistokimyasal gibi tekniklerin kulla-
nilamamis olmasi sinirliligini olusturmaktadir.

Sonucg olarak bu calismada sitten kesme son-
rasi olusturulan 6 haftalik Si, hipokampiis si-
naptik proteinlerinden BDNF'de azalmaya ne-
den olmakta, oksidatif stresi arttirmaktadir.
Ancak O0grenme ve hafiza degerlendirmele-
rinde ve hipokampus CREB, CaMKIl ve nérog-
ranin dizeylerinde degisiklige neden olma-
maktadir. Si stresinin bilissel fonksiyonlardaki
rolini anlayabilmek icin yapilacak daha kap-
samh  calismalara ihtiyag bulunmaktadir.
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OZET

AMAG: Oberzite, Diinya Saglik Orgtii (DSO) tarafindan “Viicut-
taki yag birikiminin saghgr bozacak boyuta ulasmasi’ olarak
tanimlanmaktadir. Glinlimizde laparaskopik sleeve gastrekto-
mi obezite tedavisinde kullanilan en sik cerrahi yontemdir ve
dogru yonetilmedigi zaman beraberinde bircok komplikasyon
getirmektedir. Stapler hattindan kacak gelismesi, kanama ve
pulmoner tromboemboli en ciddi erken donem komplikasyon-
lar olarak goriilmektedir. Biz bu calismamizda ameliyat sonrasi
erken dénemde ortaya ¢ikan komplikasyon oranlarimizi litera-
tarler esliginde tartisarak arastirdik.

GEREC VE YONTEM: Genel Cerrahi Klinigi'nde 1 Ocak 2017 ile 1
Mart 2022 tarihleri arasinda laparaskopik sleeve gastrektomi ya-
pilan 335 hasta retrospektif olarak calismamiza dahil edilmistir.
Standart laparaskopik sleeve gastrektomi teknigi yapilan tim
hastalarin 311 (%92,8)'inde fibrin yapistirici kullanilmistir. 317
(%94,6) hastaya 5 tane stapler, 18 (%5,4) hastaya 6 tane stapler
kullaniimistir. Postoperatif dénemde 1. aya kadar olusan komp-
likasyonlar kayit altina alinmustir.

BULGULAR: Arastirmaya yaslari 18 ile 72 arasinda degisen, 67'si
erkek 268'i kadin hasta olmak tizere 335 hasta dahil edildi. Cer-
rahi sonrasi %2,4 oraninda kacak, %0,6 oraninda kanama, %0,6
oraninda pulmoner tromboemboli goriildi. Hastalarda kullani-
lan fibrin yapistirici ve stapler sayisi kagak agisindan istatistiksel
olarak anlamli degildi. Fibrin yapistirici kullaniimayan hastalar-
da fibrin yapistirici kullanilan hastalara gore istatiksel olarak an-
lamli bir sekilde kanama daha yuiksekti (p=0,018).

SONUC: Cerrahi sonrasi kacak, kanama ve pulmoner trom-
boemboli komplikasyon oranlarimizin literatiir ¢alismalariyla
uyumlu oldugu goruldi. Kullandigimiz fibrin yapistiricinin ka-
cak 6nleme konusundaki etkinligi tartismali olmakla birlikte ka-
nama Uzerine etkisi yliksek gortlmustir. Cerrahi tedavi yapilan
hastalarda fibrin yapistiricinin stapler hattindan kanamayi etkili
bir sekilde 6nlemesi acisindan kullanilabilecegdi disiincesinde-

yiz.
ANAHTAR KELIMELER: Fibrin yapistirici, Kacak, Kanama.
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ABSTRACT

OBJECTIVE: According to the World Health Organization
(WHO), obesity is defined as 'the accumulation of excess fat in
the body to a degree that may impair health! Currently, lapa-
roscopic sleeve gastrectomy is the most commonly performed
surgical procedure for obesity treatment and, if not managed
properly, may result in various complications. The most serious
early postoperative complications include staple line leakage,
bleeding, and pulmonary thromboembolism. This study exami-
nes the incidence of early postoperative complications in slee-
ve gastrectomy patients, with a discussion of relevant literature.

MATERIAL AND METHODS: This retrospective study included
335 patients who underwent laparoscopic sleeve gastrectomy
at the General Surgery Clinic between January 1,2017, and Mar-
ch 1, 2022. Fibrin sealant was applied in 311 patients (92.8%)
who underwent the standard laparoscopic sleeve gastrectomy
technique. Five staplers were used in 317 patients (94.6%), whi-
le six staplers were used in 18 patients (5.4%). Postoperative
complications occurring within the first month were recorded.

RESULTS: This study included 335 patients (67 males, 268 fe-
males), aged between 18 and 72 years. Postoperatively, the leak
rate was 2.4%, while both the bleeding and pulmonary throm-
boembolism rates were 0.6%. Neither the use of fibrin sealant
nor the number of staplers had a statistically significant effe-
ct on leak rates. However, bleeding was significantly higher in
patients who did not receive fibrin sealant compared to those
who did (p = 0.018).

CONCLUSIONS: Our rates of post-surgical leaks, bleeding, and
pulmonary thromboembolism were found to be consistent
with the existing literature. While the effectiveness of fibrin se-
alant in preventing leaks remains debatable, its impact on ble-
eding has been observed to be significant. Fibrin sealant appe-
ars to be an effective measure in preventing bleeding from the
staple line in patients undergoing surgical treatment.

KEYWORDS: Fibrin sealant, Leak, Bleeding.
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INTRODUCTION

Obesity is defined by the World Health Orga-
nization (WHO) as "an accumulation of fat in
the body to the extent that it may impair he-
alth" (1). To diagnose, treat, and monitor obe-
sity, WHO approved the Body Mass Index (BMI)
as the criterion for obesity in 1997. According-
ly, obesity classification by BMI is calculated
using the formula Weight (kg)/Height(m?) (2).
Based on BMI, individuals are categorized as
overweight between 25-29.9 kg/m? class 1
obese (pre-obese) between 30-34.9 kg/m?
class 2 obese between 35-39.9 kg/m? class 3
(morbid) obese between 40-49.9 kg/m?, class
4 (super) obese between 50-59.9 kg/m? and
class 5 super-super obese (SSO) at 60 kg/m’
and above (2). Patients suitable for surgery
are those with a BMI of 40 kg/m? and above or
those with a BMI above 35 kg/m? along with
comorbid health conditions. According to the
BMI analysis by the Turkish Statistical Institute
(TUIK), the rate of obese individuals aged 15
and above was 19.6% in 2016, which increased
to 21.1% in 2019. Gender differentiation shows
that in 2019, 24.8% of women were obese and
30.4% were pre-obese, whereas 17.3% of men
were obese and 39.7% were pre-obese (3).

Laparoscopic Sleeve Gastrectomy (LSG) has be-
come the most frequently used method among
all bariatric procedures due to the preservation
of the pylorus avoiding dumping syndrome, re-
duction in ghrelin levels, no risk of internal her-
niation, short operation time, ease of learning
and performing by the surgeon, and being ea-
sily revisable to other surgical procedures. Ac-
cording to the American Society for Metabolic
and Bariatric Surgery (ASMBS), the usage rate
of LSG among all bariatric procedures incre-
ased from 17.8% in 2011 to 61.4% in 2018 (4).

The high frequency of use has also increased the
significance of associated complications. Leak
from the staple line, bleeding, and pulmonary
thromboembolism (PTE) are seen as the most
serious early postoperative complications (5).

In this study, we investigated the rates of
complications occurring in the early postope-
rative period alongside literature discussions.

MATERIALS AND METHODS

The study included a retrospective analysis of
335 patients aged between 18 and 70 who un-
derwent LSG from January 2017 to March 2022
at the Afyonkarahisar Health Sciences Univer-
sity Faculty of Medicine, General Surgery Clinic.
The patients were included in the study by re-
viewing the hospital information system and
patient files. Preoperative tests, comorbid dise-
ases, age, sex, BMI, and demographic characte-
ristics of the patients, as well as complications
developed during their stay at our general sur-
gery clinic after LSG and within the first month
after discharge when they came for control or
to the emergency department, were recorded.

Patients whose files could not be found du-
ring the screening of electronic and archi-
ve files, or those without demographic data,
anesthesia, and ward follow-up forms were
not included in the study. Patients routinely
underwent preoperative upper Gl endoscopy
at our clinic. At 24:00 on the pre-operative ni-
ght, 0.4 IU of low molecular weight heparin
(LMWH) (Oksapar 4000 anti-Xa 1U/0.4 ml) was
administered. On the day of surgery, patients
were fitted with anti-embolism stockings.

Under general anesthesia, access was gained
through a 12 mm trocar inserted above the
umbilicus to establish vision. The patient was
then placed in the reverse Trendelenburg po-
sition. A Nathanson liver retractor (ANKA LABS,
REF NO:108) was used from the subxiphoid for
retraction of the left lobe of the liver. A total
of two 12 mm ports were placed along both
mid-clavicular lines. Subsequently, a 5 mm
port was placed supero-laterally to the port
on the patient's left side. The intraabdominal
pressure was set to an average of 15 mmHg.

Starting approximately 4 cm proximal to the
pylorus, the greater curvature of the stomach
and the omentum, including the fundus, were
separated from the spleen using an energy-ba-
sed vessel-sealing and cutting device (Covidien
Ligasure Atlas 10 mm- 20 cm, REF: LS 1020) up
to the angle of His. An anesthesiologist inserted
a 34 Fr bougie orally, advancing it up to proxi-
mal to the pylorus. Then, 5 or 6 60 mm laparos-



copic linear green cartridge thick tissue staples
(Echelon, EthiconEndosurgery or EndoGIA, Co-
vidien green 60 mm, 2.5 mm, USA) were used
to cut the stomach from the antrum to the
angle of sensation under spark plug guidance
without tension. Subsequently, fibrin sealant
(Tisseel Kit Fibrin Sealant, Baxter®) was app-
lied along the staple line. The resected stoma-
ch tissue was removed through the trocar site.
A Jackson Pratt drain was placed to view the
staple line in the left subdiaphragmatic area,
concluding the procedure. Each operation las-
ted an average of 1 hour. All patients were mo-
bilized at the 8" hour post-surgery. On the 1
postoperative day, all patients drank a diluted
contrast solution (Biemexol 350 mg solution)
for leak testing under fluoroscopy. Likewise, a
dietician determined the nutrition program on
the 1% postoperative day. Post-surgery, 0.4-0.6
IU LMWH was continued subcutaneously every
12 hours until discharge. After discharge, pa-
tients were prescribed a proton pump inhibitor
once daily, ciprofloxacin twice daily, painkillers,
and 0.4 IlU LMWH every 12 hours for 10 days. Pa-
tients were called for a follow-up after 10 days.

Ethical Committe

This study was approved by the Afyonkarahisar
health Sciences University Clinical Research Et-
hics Committee on 15.04.2022/224 with the et-
hics committee code 2011-KAEK-2.

Statistical Analysis

For categorical variable comparisons between
groups, the chi-square test was used. The suita-
bility of continuous variables for normal distri-
bution was checked using visual histogramsand
analytical methods (Kolmogorov-Smirnov and
Shapiro-Wilk tests). The comparison of continu-
ousvariablesbetweengroups,dependingonthe
presence of a normal distribution, was conduc-
ted using either the independent samples t-test
or the Mann-Whitney U test. Statistical analyses
were performed with SPSS 26.0 (IBM Statistics,
New York). Presented p-values are two-tailed,
with p<0.05 considered statistically significant.
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RESULTS

Of the 335 patients included in the study, 67
(20%) were male and 268 (80%) were female.
The median age of the patients was 35 years.
(IQR = 20 years). 87.2% of the patients were
classified as morbidly obese, while 12.8%
were classified as super obese. Hypertension
was present in 46 (13.6%) patients, Diabetes
Mellitus in 73 (21.8%), and hypothyroidism
in 22 (6.6%). Five staplers were used in 317
(94.6%) patients, and six staplers in 18 (5.4%)
patients. All patients underwent laparoscopic
surgery, with fibrin sealant applied to 92.8%
of them. Leakage was the most common
complication in 8 patients (2.4%) (Table 1).

Table 1: General Characteristics of the Patients

(n) (%)
Gender
Male 67 20%
Female 268 80%
Body mass index
Morbidly obese 292
Super Obese 43
Comorbidities

87,2%
12,8%

Hypertension 46 13.6%
Diabetes Mellitus 73 21.8%
Chronic obstructive pulmonary disease 14 4.2%
Coronary Artery Disease 4 1.2%
Hypothyroidism 22 6.6%
Smoking 68 20,3%
Number of Staplers

5 staplers 317 94.6%
6 staplers 18 5.4%
Use of Tissel 311 92.8%
Complications

Leak 8 2.4%

Bleeding 2 0.6%
Pulmonary thromboembolism 2 0.6%

A 0.6% incidence rate of PTE was observed
post-LSG. The median age of patients with PTE
was 51.5 years. There was no statistically sig-
nificant difference in the development of PTE
concerning age, gender, and smoking status.
When grouped according to BMI, the risk of
PTE development was higher in super obese
patients compared to morbidly obese patients,
although not statistically significant (Table 2).

Aleakagerate of 2.4% was observed in our study.
The median age of patients with leakage was 32
years (19). There was no statistically significant
difference in leakage development concerning
age, gender, and smoking status. Although the-
re was no statistically significant difference in
the development of leakage between patients
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with 5 or 6 staplers used, leakage was observed
in 11.1% of patients using 6 staplers (Table 3).

Table 2: General Characteristics of Patients with Pulmonary
Thromboembolism.

Pulmonary Embolism Pulmonary Embolism

Present Absent P-value

(n=2) ,» (n=333)
Age (years), median (IQR]
[liin[:ymax)) [ 51,5 (0) (51-52) 35 (20) (16-71) 0,094
Gender, n (%) 0,478
Male 0 67(100%)
Female 2 (0.7%) 266 (99.3%)
BMI Group 0,115
Morbidly obese 1(0,3%) 291(99,7%)
Super obese 1(23%) 42(97,7%)
Smoking, n (%) 0,474
Yes 0 68(100%)
No 2(0,7%) 265(99,3%)
History of Hypertension 0,135
Yes 1(2:2%) 45(97,8%)
No 1(0.3%) 288(99,7%)
History of Diabetes Mellitus 0,332
Yes 1 (1.4%) 72 (98.6%)
No 1(0.4%) 261(99.6%)
History of Chronic obstructive 0,767
lung disease (COPD) '
Yes 0 14 (100%)
No 2 (0,6%) 319(99,4%)
History of Coronary artery 0,876
disease (CAD) !
Yes 0 4(100%)
No 2 (0,6%) 329 (99,4%)
History of Hypothyroidism 0,707
Present 0 22(100%)
Absent 2(0,6) 311(99,4%)
Use of Tissel 0,694
Yes 2 (0,6%) 309 (99,4)
No 0 24(100%)

IQR: InterquartileRange.

Table 3: Characteristics of Patients According to Leak Compli-
cations.

Leak present Leak absent Pvalue

(n=8) (n=327)
Age (vears), median (IQR) (min-max) 32 (19) (19-55) 35 (20) (16-71) 0,647
Gender, n (%) 0,055
Male 4(6%) 63 (94%)
Female 4 (1,5%) 264 (98,5%)
Group by Body Mass Index 0,726
Morbidly obese 7 (2.4%) 285 (97,6%)
Super obese 1(23%) 42 (97.7%)
Smoking, n (%) 0,208
Yes 3 (4.4%) 65 (95,6%)
No 5 (1.9%) 262 (98.1%)
History of Hypertension 0,302
Yes 2 (4,3%) 44 (95,7%)
No 6(2,1%) 283 (97,9%)
History of Diabetes Mellitus 0,379
Yes 3 (4,1%) 70 (95,9%)
No 5 (1,9%) 257 (98,1%)
H_istory of Chronic obstructive lung 0.708
disease (COPD) g
Yes 0 14 (100%)
No 8 (2,5%) 313 (97,5%)
History of Coronary artery disease 0753
(CAD) 7,
Yes 0 4 (100%)
No 8 (2.4%) 323 (97,6%)
History of Hypothyroidism 0,577
Present 0 22(100%)
Absent 8 (2.6%) 305(97,4%)
Use of Tissel 0,548
Yes 8 (2,6%) 303 (97.4%)
No 0 24(100%)
Number of Staplers 0,063
5 pes 6 (1.9%) 311 (98.1%)
6 pes 2 (11.1%) 16 (88,9%)

IQR: InterquartileRange.

A 0.6% incidence rate of bleeding was ob-
served in our study. The median age of pa-
tients who experienced bleeding was 45.5
years. There was no statistically significant
difference in bleeding development con-
cerning age, gender, and smoking status.
Bleeding was observed in 25% of patients with
coronary artery disease (p=0.024). No statistical
difference was found among other comorbidi-
ties. Patients who did not receive Tisseel expe-
rienced significantly higher rates of bleeding
compared to those who did (p=0.018) (Table4).

Table 4: General Characteristics of Patients with Bleeding

Bleeding Present Bleeding Absent P-value
(n=2) , (n=333)

‘:‘g:x)(ye"s]' median (IQR) (min- 5o () (44.47) 35 (20) (16-71) 0,241
Gender, n(%) 0,478
Male 0 67 (100%)
Female 2 (0,7%) 266 (99,3%)
By body mass index 0,586
Morbidly obese 2(0,7%) 290 (99,3%)
Super obese 0 43 (100%)
Smoking, n (%) 0,208
Yes 0 (4.4%) 68 (100%)
No 2(0,7%) 265 (99,3%)
History of Hypertension 0,135
Yes 1(2,2%) 45 (97,8%)
No 1(0,3%) 288 (99,7%)
History of Diabetes Mellitus 0,454
Yes 0 73 (100%)
No 2(0,8%) 260 (99,2%)
History of Chronic obstructive 0,767
lung disease (COPD) '
Yes 0 14 (100%)
No 2 (0,6%) 319 (99,4%)
History of Coronary arte .
disea‘sz (CAD) i i 0,024
Yes 1(25%) 3 (75%)
No 1(0,3%) 330 (99,7%)
History of Hypothyroidism 0,707
Present 0 22 (100%)
Absent 2 (0,6%) 311 (99,4%)
Use of Tissel 0,018**
Yes 1(0,3%) 310 (99.7%)
No 1 (4.2%) 23 (95,8%)
Number of Staplers 0,735
5 pcs 2 (0,6%) 315 (99,4%)
6 pcs 0 18 (100%)

IQR: Interquartile Range.
*Fisher's Exact Test. ** Pearson Chi-Square

DISCUSSION

According to a report published by the WHO
in 2016, Turkiye had the highest obesity
prevalence in Europe at a rate of 29.5%. A
meta-analysis conducted by the Turkish
Cardiology Association in 2018 indicated that
the prevalence of obesity was 30% among
women and 17% among men (6). Although
the distribution of 20% male and 80% female
participants in our study was not calculated
according to population numbers, it supports
the observation that obesity prevalence
is higher in women compared to men.

Leaks arising from mechanical reasons
associated with the stapler firing device or the
stapler itself in LSG operations occur within
the first 3 postoperative days, while leaks due
to ischemic reasons occur between the 5th
and 7th days. Despite various methods being
tried to prevent bleeding and leakage from
the staple line, the results are confusing, and a
standard method has yet to be established (7).

Fibrin sealant functions by mimicking the
blood clotting cascade and is produced from
human plasma. In addition to its hemostatic
property, studies have shown it to be effective
in wound healing by facilitating fibroblast
migration (7). In a study by Gentileschi et al. (8),
the application of fibrin sealant was shown to



be effective in reducing bleeding and leakage.
However, a study by Aydin et al. (9) reported
that the use of fibrin sealant did not reduce
the rate of leakage, increased costs due to its
high price, and extended the operation time.

Matteo et al. (10) reported that reinforcing
the staple line with fibrin sealant reduced
complications of leakage and bleeding.
Mario et al's (11) study found that while the
incidence of bleeding was significantly higher
in patients without fibrin sealant (group A
vs. group B, p = 0.03), there was no statistical
significance regarding leakage. In a prospective
study by Akici et al. (12), where four different
staple line reinforcement techniques were
applied to the resected stomach patterns
of 48 patients undergoing LSG, it was
suggested that fibrin sealant might be more
effective in preventing leakage compared
to other staple line reinforcement methods.
The incidence of staple line leakage and
bleeding in LSG has been reported as 0.5-
3% and 2%, respectively, in the literature (13).

In our study, leakage was observed in 8
patients (2.4%), which is consistent with the
literature. Although there was no statistically
significant difference in the development
of leakage among patients who received
fibrin sealant, the occurrence of leaks
only in patients who used fibrin sealant
suggests that its properties of fibroblast
migration and adhesion may not withstand
increases in intragastric pressure adequately.

In a study by Piotr et al. (14) investigating
the effect of the number of staplers on the
incidence of leakage in LSG, the number of
staplers used for stomach transection was
reported to be an average of 4 (min. 3-max 8). It
was suggested that using more staplers could
lead to technical errors and potentially increase
complications due to the prolonged duration of
the surgery. Although there was no statistically
significant difference in the incidence of
leakage between patients who had 5 staplers
used and those who had 6 (p. 0.063), leakage
was observed in 1.9% of patients with 5 staplers
used, while 11.1% of patients with 6 staplers
experienced leakage. This suggests that an
increased number of staplers might elevate the
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risk of leakage, aligning with our observations.
In the 8 patients with leakage complications we
observed, endoscopic examination revealed
that all leaks originated from the staple line in
the proximal stomach. Intra-luminal stents were
placed and removed within a 6-8-week inter-
val. Consequently, closure of the fistula was ob-
served in all patients. Musella et al. (15)argued
that the use of fibrin sealant in patients resulted
in less bleeding. In our study, bleeding occur-
red at a rate of 0.6%, which is consistent with
the literature. Bleeding was statistically signifi-
cantly higher in patients who did not use fibrin
sealant compared to those who did (p=0.018).
The two patients who bled were identified
within the first 24 hours post-operation due
to hemorrhagic output from the drain. The he-
moglobin value of the patients at 24 hours pos-
toperatively decreased by more than 3 units.
Hemostasis was achieved with conservative
treatment without the need for diagnostic la-
paroscopy. Although the effect of fibrin sealant
on leaks remains confusing, we believe it to be
effective in terms of bleeding. The American
Society of Cardiology in the Circulation journal
recommends that prophylactic treatment for
pulmonary thromboembolism (PTE) in general
surgery patients should start with subcutaneo-
us LMWH at 40 mg/day (0.4 IU) 12 hours preo-
peratively, and continue 12 hours postoperati-
vely to prevent the significant complications of
PTE, including pulmonary embolism (16). Stein
and colleagues (17) showed that prophylaxis
applications in hospitalized surgical patients
reduced the incidence of PTE by 30%. Chan et
al. (18), in their study of 500 LSG cases, stated
that operation duration alone was an indepen-
dent risk factor for PTE, separate from patients'
comorbidities. Sakon et al. (19) considered the
operation area, female gender, and age as in-
dependent risk factors. In all patients included
in our study, prophylactic LMWH was used pre-
operatively, and its continuation postopera-
tively was ensured. In our LSG patients, age,
gender, comorbid disease, and smoking were
not seen as risk factors for the development of
PTE. Although not statistically significant, the
risk of developing PTE in super obese patients
categorized by BMI was proportionally higher
(2.3%) compared to morbidly obese patients.
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In conclusion, we believe that proper
perioperative assessment of patients scheduled
for LSG and approaches during the operation
can significantly reduce the complications
encountered in the postoperative period.
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OZET

AMAC: Bu calismanin amaci son on Uc yila ait kolorektal kanser
mortalitesindeki egilimleri cografi bolge, yas ve cinsiyet baki-
mindan incelemektir.

GEREG VE YONTEM: Calismada kullanilacak veriler Tiirkiye ista-
tistik Kurumu 6lim veri tabanindan elde edildi. Yasa gore stan-
dardize edilmis mortalite oranlari Diinya standart niifusu kul-
lanilarak hesaplandi. Kolorektal kanser mortalite trendlerindeki
farkliliklarin istatistiksel anlamhligini belirlemek icin Joinpoint
Regresyon Analizi kullanildi. istatistiksel olarak anlamli her bir
degisim noktasi icin yillik yizde degisim, ortalama yillik yiizde
degisim ve bunlara ait %95 giiven araliklar hesapladi.

BULGULAR: Galisma periyodu boyunca yaklasik 84.000 kisi
kolorektal kanserinden hayatini kaybetmistir. Bu donemde
Turkiye'de standartlastirilmis mortalite orani 100.000 kiside or-
talama 6,6 olarak elde edilmistir. Joinpoint Regresyon Analizi
sonuclarina gére erkeklerde, periyod boyunca sadece TR1 (is-
tanbul) bélgesinde istatistiksel olarak anlamli diistis gézlenmis
iken TRA (Kuzeydogu Anadolu) ve TRB (Ortadogu Anadolu)
bdlgelerin de istatistiksel olarak anlamli artislar ortaya ¢ikmis-
tir. Kadinlarda ise periyod boyunda TR1 ve TR4 (Dogu Marmara)
istatistiksel olarak anlamli diistig, TRA, TRB ve TRC (Glineydogu
Anadolu) bolgelerinde istatistiksel olarak anlamli artislar go-
rilmustdr. Yas gruplarina gore degerlendirildiginde erkeklerde
2009 - 2013 doneminde 45-64, 2009 - 2014 doneminde ise 75-
84 yas gruplarinda anlamli artislar ortaya cikarken, kadinlarda
en blyuk artisin 2009-2014 doneminde 15-44 yas grubunda
oldugu goézlendi.

SONUC: Calisma sonuclara gore kadinlarda TR2 (Bati Marmara),
erkeklerde TR2 ve TR4 bdlgelerinde son 4-5 yil icinde anlamli
artislar gozlenmistir. Saglik hizmetlerinin kullanilabilirligi ve
performansinin yani sira risk faktorlerinin de analiz edilmesi
onerilebilir.

ANAHTAR KELIMELER: Joinpoint regresyon analizi, Kolorektal
kanser, Mortalite.
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ABSTRACT

OBJECTIVE: The aim of this study was to analyze the trends in
colorectal cancer mortality for the last thirteen years in terms of
geographical regions, age and gender.

MATERIAL AND METHODS: The data used in this study were
obtained from the Turkish Statistical Institute mortality data-
base. Age-standardized mortality rates were calculated using
the world standard population. Joinpoint Regression Analysis
was used to determine the statistical significance of differen-
ces in colorectal cancer mortality trends. For each statistically
significant change point, annual percent change, average an-
nual percent change, and their 95% confidence intervals were
calculated.

RESULTS: Approximately 84,000 people died from colorectal
cancer during the study period. The standardized mortality rate
in Turkiye during this period was 6.6 per 100,000 population.
According to the results of Joinpoint Regression Analysis, in
men, statistically significant decreases were observed only in
TR1 (istanbul) region during the period, while statistically signi-
ficant increases were observed in TRA (Northeastern Anatolia)
and TRB (Middle East Anatolia) regions. In females, statistically
significant decreases were observed in TR1 and TR4 (Eastern
Marmara), while statistically significant increases were obser-
ved in TRA, TRB and TRC (Southeastern Anatolia) regions. When
analyzed by age groups, significant increases were observed in
the 45-64 age group in the 2009 - 2013 period and in the 75-84
age group in the 2009 - 2014 period for males, while the hig-
hest increase was observed in the 15-44 age group in the 2009
- 2014 period for females.

CONCLUSIONS: According to the results of the study, signifi-
cant increases were observed in TR2 (Western Marmara) region
for females, TR2 and TR4 for males in the last 4-5 years. It can be
recommended to analyze the availability and performance of
health services as well as risk factors.

KEYWORDS: Joinpoint regression analysis, Colorectal cancer,
Mortality.
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GiRiS

Kolorektal kanser (KRK) diinya genelinde en sik
gorilen meme ve akciger kanserinden sonra
Uclincl sirada yer alan kanser tiriidir ve kan-
sere bagh olimlerin icinde akciger kanserinden
sonra ikinci sirada yer almaktadir. 2022 yilinda
erkeklerde, yaklasik 500 bin olimle Gi¢linci si-
rada, kadinlarda ise 404 binden fazla olum ile
yine U¢lincl sirada yer almaktadir. Toplam kan-
ser Olimlerinin erkeklerde %9,2’sini, kadinlarda
%9,4'tinl olusturmaktadir (1). Ulkemizde 8lim
nedeniolarak kanser 2022 yilinda, dolasim siste-
mi hastaliklarindan sonra ikinci sirada yer almak-
tadir. Kanser kaynakli 6limler incelendiginde,
%29,4'Unln akciger, %7,9'unun kolon, %7,8'inin
mide kanserinden oldugu gorilmektedir. 2022
yilinda, Turkiye'de en 6limcul ikinci kanser tiirl
olarak onemli bir halk saghgi sorunudur (2).

Diinya Kanser Raporu, kiiresel nifus buyik-
[Ggindn artmasi, yaslanma ve ekonomi ile
birlikte kanser vaka sayisindaki artisin devam
edecegini belirtmistir (3). Turkiye'de KRK go-
rilme sikhdr hem kadinlarda hem de erkekler-
de UcglnclU siradaki yerini korumaktadir. Sik-
hgi erkeklerde 24,8/100.000 iken kadinlarda
14,7/100.000'dir. Bir yilda yaklasik 18.750 kisi-
ye kolorektal kanser teshisi konulmustur (4).

Mong ve ark. (5), Kuzey Amerika, Okyanusya
ve ¢cogu Avrupa Ulkesi de dahil olmak Uzere
yirmi dort Ulkede kolorektal kanser mortali-
tesinde azalma oldugunu; ancak Asya, Latin
Amerika ve Glney Avrupa'daki bazi tlkelerde
KRK mortalitesinde onemli artislar oldugu-
nu ifade etmislerdir. Ayrica, kolon ve rektum
kanseri vakalarinin orta ila yuksek insani ge-
lisme indeksine sahip Ulkelerde ve geng¢ ni-
fusta artmaya devam ettigini belirtmislerdir.

Kolorektal kanser yikinin 2040 yilina kadar
3,2 milyon yeni vakaya ve 1,6 milyon 6lime
yukselecegi ve vakalarin cogunun yiiksek veya
cok yiiksek Insani Gelisme Endeksi'ne sahip
ulkelerde goriilecegi tahmin edilmektedir (6).

Oliim oranlari, iilkeden iilkeye ve bélgeden bdl-
geye degisebilir ve kanserin evresine, tedaviye
ve diger faktorlere bagh olarak farkhhk goste-
rebilir. Cografi esitsizliklerin bolgelere gore na-
sil dagildigini anlamak, esitsizliklerin belirgin
oldugu hasta gruplarini ve bu nedenle mida-

halelerin nerelere yonlendirilmesi gerektigini
belirleyecektir. Cografi farkhhklarin karsilastiril-
masi, esitsizliklerin altinda yatan nedenler hak-
kinda da fikir verebilir. Bu ¢alismanin amaci,
son 13 yillik periyod boyunca kolorektal kanser
mortalitesindeki degisimleri cografi bolge, yas
ve cinsiyet bakimindan ortaya cikarmaktadir.

GEREC VE YONTEM

2009 - 2021 yillari arasinda Turkiye'de meydana
gelen tim kolorektal kanser 6limleri dikkate
alinarak ekolojik bir calisma gerceklestirilmis-
tir. Tirkiye Istatistik Kurumu, 1931 yilindan bu
yana Turkiye'de ulusal diizeyde yillk 6lim ka-
yitlarini derlemekte ve yayinlamaktadir. 2009
yili dncesinde sadece il ve ilce merkezleri 6lim
kayitlarina dahil edilirken, takip eden yillarda
koylerden gelen olim listeleri de eklenerek
Turkiye'nin tamami kapsama alinmistir. Olim
nedenlerinin siniflandinimasinda 2009 yilindan
itibaren Uluslararasi Hastalik Siniflandirmasi,
Onuncu Revizyon (ICD-10) sistemi kullaniimak-
tadir (7). ICD-10 revizyonundaki C18 (kolonun
malign neoplazmi), C19-C21 (rektum ve anu-
sin malign neoplazmi) kodlari kullaniimistir.

TUIK'in istatistiklerinin temelini Saghk Bakanhgi
Halk Saghgr Genel Mudurligu ve onceki veriler
olusturmaktadir. Kolorektal kanser olimlerine
iliskin veriler, ilgili kurumdan resmi dilekge iste-
nerek elde edilmis; bilgilerin paylasimi ve analizi
konusunda herhangi bir kisitlama getirilmemis-
tir. Yil ve bolge bazinda 6lim verilerine dayali
olarak farkl yas gruplari (<45, 45-54, 55-64, 65-
74 ve 75+) icin spesifik oranlar hesaplanmistir.

Dlnya standart nifusu referans olarak kulla-
nilarak dogrudan standardizasyon yaklasimi
(Seqi tarafindan onerilen ve Doll ve ark. tarafin-
dan modifiye edilen) ile yasa gore standardize
edilmis 6lim oranlarn (YSMO) hesaplandi (8).
Oranlar 100.000 kisi basina diisen 6lim sayisi
olarak verildir.0-85 yas araligiicin yasa 6zel 6lim
oranlari 5 yillik araliklarla hesaplandi. Nifusun
yas yapisindaki degisiklikleri hesaba katan bu
yontem, tarihsel olaylarin yas yapisi Gizerindeki
etkisini ortadan kaldirmakta ve farkli sehirleri
veya uluslari karsilastirmak icin kullaniimaktadir.

Etik Kurul

Bu makalede kullanilan veriler Turkiye istatistik
Kurumu resmi sitesinden alinmistir.



istatistiksel Analiz

Joinpoint Regression Analysis (JRA) iki degisken
arasindaki iliskiyi tanimlamak icin kullanilan bir
istatistiksel modelleme yontemidir. Epidemiyo-
lojik calismalarda bu yontem siklikla mortalite
veya insidans serilerindeki zaman egilimlerini
modellemek icin kullanilir. JRA'da degisim nok-
tasi “birlesme noktasi” olarak tanimlanir ve 2000
yilinda Kim ve ark. (9) tarafindan bu degisim
noktalarini bulmak icin Lerman tarafindan 6ne-
rilen Grid Serch yontemi kullaniimistir. Analiz
minimum degisim noktasi ile baslar ve her sefe-
rinde degisim noktasinin anlamli olup olmadigi
ve modele eklenip eklenmeyecedi test edilir.
Degisim noktalarinin sayisi Monte Carlo Perm-
tasyon testi ile belirlenir. Elde edilen nihai mo-
del, oranin 6nemli 6l¢lide degistigi/degismedigi
optimum degisim noktalarini gsterir. istatistik-
sel olarak anlamli her bir degisim noktasi icin
yillik ytizde degisim (YYD), ortalama yillik ylizde
degisim (OYYD) ve bunlarin %95 gliven aralik-
lari (GA) hesaplanir. OYYD, tiim kirilma noktala-
rindaki YYD degerlerinin ortalamasidir (10, 11).
Analizler, ABD Ulusal Kanser Enstitlsu tarafin-
dan hazirlanan Joinpoint Regression Programi
kullanilarak gerceklestirilmistir (12). P<0.05 de-
geri istatistiksel olarak anlaml kabul edilmistir.
istatistiki Bolge Birimleri Siniflandirmasi (NUTS):
Bolgesel verilerin toplanmasi ve gelistirilme-
si, bolgelerin sosyoekonomik yapisinin analiz
edilmesi, bolgesel politikalarin belirlenmesi ve
Avrupa Birligi Bolgesel istatistik Sistemi ile kar-
silastirilabilir bir veri tabani olusturulmasi ama-
ciyla NUTS tanimlar olusturulmustur (Sekil 1).

Sekil 1: NUTS1'de 12 bolge bulunmaktadir

istatistiki Bolge Birimleri Siniflandirmasi tanimlari, bélgesel ve-
rilerin toplanmasi ve gelistirilmesi, bolgelerin sosyoekonomik
yapisinin analiz edilmesi, bolgesel politikalarin olusturulmasi ve
Avrupa Birligi Bolgesel istatistik Sistemi ile karsilastirilabilecek
bir veri tabani olusturulmasi amaciyla olusturulmustur. Sekil
1'de Tirkiye'nin 12 bélgesi (TR1-istanbul; TR2- Bati Marmara;
TR3- Ege; TR4- Dogu Marmara; TR5- Bati Anadolu; TR6- Akdeniz;
TR7- Orta Anadolu; TR8- Bati Karadeniz; TR9- Dogu Karadeniz;
TRA- Kuzeydogu Anadolu; TRB- Ortadogu Anadolu; TRC- Gu-
neydogu Anadolu) gosterilmektedir.
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Turkiye geneli 2009 - 2021 ddéneminde yak-
lasik 84.000 kisi kolorektal kanserinden ha-
yatini  kaybetmistir. Yasa gore standardize
edilmis 6lim orani erkeklerde 7,2/100.000 ile
8,9/100.000 arasinda kadinlarda ise 4,3/100.000
ile 5,4/100.000 arasinda degismektedir. Cog-
rafi bolgelere gore hem erkek hem de kadin-
lar icin elde edilen istatistiki sonuclar Tablo 1
ve Tablo 2'de verilmistir. Tablolarda 2009 ve
2021 donemine ait YSMO’lar ve son bes yila
ait OYYD'ler ile JRA sonuclari yer almaktadir.

Tablo 1: Yasa gore standardize edilmis 6lim oranlari ve Joinpo-
int Regresyon Analizi sonugclari, erkek, Tirkiye 2009-2021.

YSMOs OYYDs Trend 1 Trend 2

2009 2021 2009-2021 2017-2021 Period YYD Period YYD
TR1 12.6 111 -1.1* -2.5% 2009-2015 0.4 2015-2021 -2.5
TR2 8.0 9.3 0.8 -3.8 2009-2015 5.6% 2015-2021 3.8*
TR3 6.7 7.7 0.6 0.6 2009-2021 0.6 - -
TR4 8.4 9.8 0.7 -2.6 2009-2013 7.7% 2013-2021 2.6%
TRS 9.2 10.0 -0.6 -0.6 2009-2017 2.2% 2017-2021 -1.6
TR6 6.0 6.6 0.9 -1.6 2009-2017 2.2 2017-2021 -1.6
TR7 6.8 8.0 1.4 -1.3 2009-2014 5.3* 2014-2021 -1.3
TR8 71 7.7 0.7 -5.2 2009-2018 3.8*% 2018-2021 -7.9
TR9 6.8 7.5 1.0 -3.3 2009-2014 7.3% 2014-2021 -3.3
TRA 4.4 5.4 3.5% -0.8 2009-2015 8.0* 2015-2021 -0.8
TRB 5.8 6.3 4.1* -0.1 2009-2015 8.4% 2015-2021 -0.1
TRC 3.9 5.5 2.6 0.4 2009-2013 7.0 2013-2021 0.4

YSMOs: Diinya standart niifusu kullanilarak yasa gore standardize edilmis 6liim oranlari;

OYYD: ortalama yillik yiizde degisim; YYD: yillik ylizde degisim. *p < 0.05.

Tablo 2: Yasa gore standardize edilmis 6liim oranlari ve Joinpo-
int Regresyon Analizi sonuclari, kadin, Tirkiye 2009-2021.

YSMO Trend 1 Trend 2

2009 2021  2009-2021  2017-2021 Period YYD Period YYD
TRL 76 55 2,7* 2,7* 2009-2021  2,7* - -
TR2 57 55 0.2 125 2009-2018  6,58*  2018-2021  18,1*
TR3 40 42 13 -10,3 2009-2016 58 20162021  -103
TR4 62 54 -1,8% -4,1* 2009-2018  -0,7*  2018-2021  -26
TRS 47 52 0,9 5,1 2009-2015  3,6* 20152021  -51*
TR6 37 35 0,9 -4,5% 2009-2018 09 20182021  -62*
TR7 38 53 04 -6,2* 2009-2016  53* 20162021  -62*
TR8 38 45 09 4,6 2009-2014 9,0 20142021  -4,6*
TR9 40 48 1,0 1,0 2009-2021 1,0 - -
TRA 29 37 3,8+ -6,9* 2009-2016  12,2* 20162021  -69*
TRB 29 42 3,6 08 2009-2015  6,6*  2015-2021 08
TRC 25 33 2,2* -2,6* 2009-2018  4,7* 20182021 -50*

YSMO: Diinya standart niifusu kullanilarak yasa gore standardize edilmis 6lim oranlari;

OYYD: ortalama yillik yiizde degisim; YYD: yillik yiizde degisim, *p < 0,05.

Cografi bolgelere gore degerlendirildiginde
erkeklerde, periyod boyunca sadece TR1 (is-
tanbul) bélgesinde her yil ortalama %1,1'lik is-
tatistiksel olarak anlamli distis gézlenmis iken
TRA (Kuzeydogu Anadolu) (OYYD=%3,5) ve TRB
(Ortadogu Anadolu) (OYYD=%4,1) bolgelerin
de istatistiksel olarak anlamli artislar ortaya ¢ik-
mistir (Tablo 1). JRA sonucuna gore son yillar-
da TR2 ve TR4 bolgeleri hari¢ diger bélgelerde
anlamh olmasa da dususler ortaya cikmistir.

Kadinlarda ise periyod boyunda TR1 ve TR4
istatistiksel olarak anlamli diistis gozlenirken
iken TRA (OYYD=%3,8) TRB (OYYD=%3,6)ve TRC
(OYYD=%2,2) bolgelerin de istatistiksel olarak
anlaml artislar gortldi (Tablo 1). JRA sonucu-
na gore son bes yilda TR2 bdlgesinde anlam-
I artis gozlenirken diger bolgelerde anlamli
dususler ortaya cikmistir. Yas gruplarina gore
degerlendirildiginde, erkeklerde tim yas grup-
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larinda yasa 6zel mortalite orani kadinlardan
oldukca yuksektir (Sekil 2). Erkeklerde periyod
boyunca 45-64 ve 75-84 yas gruplarinda anlam-
l artislar gozlenirken kadinlarda en buytk arti-
sin 15-44 yas grubunda 2009 - 2014 doneminde
oldugu gozlendi. Kadinlarda, 2014 yilindan son-
raki donemlerde tim yas gruplarinda azalma
olmus en buyuk ve anlamli azalma 85+ yas gru-
bunda gorilmustur. Erkeklerde ise anlamsiz da
olsa tim yas gruplarinda 2013 yilindan sonraki
ylllarda azalma meydana gelmistir (Tablo 3).
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Sekil 2: Tirkiye'de kadin ve erkeklerde yas gruplarina gére ko-
lorektal kanser yasa 6zel ortalama 6lim oranlari, 2009-2021.

Tablo 3: Cinsiyet ve yas gruplarina gore Joinpoint Regresyon
Analizi sonuglari, 2009-2021.

OYYD(%95 GA) Trend 2

(2009-2021)

Trend 1

Periyod YYD(%95 GA) __Periyod YYD (%95 GA)

Erkek

15-44 -1,9(-6,8;3,3) 2009-2019 2019-2021

(p=0,476)

1,2 (-0,7;3,1)
(p=0,192)

-15,7 (-40,7;19,9)
(p=0,297)

1,6 (0,2:3,0)
(p=0,026)

2009-2013 6,1(1,9;10,4)

(p=0,010)

2013-2021 0,6 (-1,9;0,7)

(p=0,329)

45-64

11 (-01;23)
(p=0,075)

2009-2014 44 (1,6,7,2)

(p=0,006)

2014-2021 -1,2(-27:0,3)

(p=0,105)

65-74

2,0 (0,9;3,0)
(p<0,001)

2009-2014 64 (4,0:8,8)

(p<0,001)

2014-2021 1,1(-24,0,2)

(p=0,094)

75-84

2009-2016 2016-2021 -54(-11,3;0,9)

(p=0,083)

85+ 1,9 (-1,0;5,0)
(p=0,197)

7.5 (3,6;11,6)
(p=0,002)

Kadin
15-44 2,4 (0,6;4.3)

(p=0,009)

2009-2014 7,6 (34;11,9)

(p=0,003)

2014-2021 L1 (-3,3:1,1)

(p=0,282)
45-64 2009-2016

0,5 (-03;1,3) 2016-2021

(p=0,225)

39 (2,94,9)
(p<0,001)

4,8 (-5,7;-2,4)
(p=0,001)
65-74 2009-2016

-0,8 (-1,9;0,3) 2016-2021

(p=0,163)

2,5 (1,04,0)
(p=0,004)

5,3 (-7,6;-2,8)
(p=0,001)
75-84 2009-2015

0,2 (-1,4:1,9) 2015-2021

(p=0,793)

4,6 (1,8;7,6)
(p=0,005)

6,6 (-1,3;-34)
(p=0,009)

85+ 0,8 (-1,2;2,8) 35(2,0:5,1)
(p=0,457) (p=0,001)
OYYD: ortalama yillik yiizde degisim; YYD: yillik yiizde degisim, *p < 0,05.

2009-2018 2018-2021 -7,1(-14,5;1,0)

(p=0,077)

TARTISMA

Bu calismada kullanilan veriler Tiirkiye'deki ko-
lorektal kanserine iliskin en glincel bolgesel
bilgilerdir. Turkiye'deki 12 bolgeyi iceren ko-
lorektal kanserine iliskin 6lim verileri sunul-
maktadir. 2000'den 2013'e kadar her iki cinsi-
yetteki cografi bolgelere gore yasa standardize
edilmis kolorektal kanser 6lim oranlarindaki
zamansal egilimleri 2009 — 2021 ve son bes yil
olmak Uzere iki zaman araligi icin oranlarin

cografi kaliplarindaki degisimi analiz edildi. Ca-
hsma, kolorektal kanser mortalitesinde 6nem-
li bolgesel farkliliklarin oldugunu gosterdi.

Turkiye'de, kolorektal kanserinden dolayi er-
keklerde yasa gore standardize edilmis 6lim
orani periyod boyunca TR1 bdélgesinde an-
lamh disus, TRA ve TRB bélgelerinde anlamli
artislar diger bolgelerde ise stabil oldugu goz-
lendi. Benzer sekilde kadinlarda TR1 ve TR4
bolgelerinde anlaml duslis; TRA, TRB ve TRC
bélgelerinde ise anlamh artislar, diger bolge-
lerde ise stabil bir durum oldugu ortaya cikti.
Ancak son bes yili dikkate aldigimizda erkek-
lerde tim bdlgelerde kadinlarda ise TR1 bol-
gesi hari¢ diger bolgelerde disis gozlendi.

Kolorektal kanser'den 6limlerin 6nlenebilmesi
tedavilerin uygulanabilmesi icin erken teshis
onemlidir. Erken teshis ise kaliteli ve etkili ta-
rama programlarinin uygulanmasi ile saglana-
bilecektir. 2004 yilinda, Avrupa Birligi hibe fon-
lari ile 11 ilde AB standartlarina uygun Kanser
Erken Teshis Tarama ve Egitim Merkezi (KETEM)
faaliyete baslamistir (13). Turkiye'de 2014 yilin-
dan sonraki dénemde kolorektal kanser mor-
talite oranlarinin azalmasi ve stabilize olmasi
(hem erkeklerde hem de kadinlarda) temel
olarak daha saglikh bir yasam tarzina yonelik
degisikliklerin yani sira nifus temelli egitimin
ve ulusal kanser tarama programinin baslatil-
masi nedeniyle olabilir. TR1 bélgesinde (istan-
bul) periyod boyunca her iki cinsiyette disu-
siin nedeni egitim ve taramalarin bu bodlgede
daha dikkatli yapilmasindan kaynaklanabilir.

JRA sonucunagoresonyillardaTirkiye'de (Tablo
1 veTablo 2, Trend 2), erkeklerde TR2 ve TR4 bol-
geleri, kadinlarda ise TR2 bolgesi hari¢ tim bol-
gelerde 6lim oranlarinin azaldigi goruldi. Bu
durum ¢ogu Avrupa llkesi ile benzerlik goster-
mektedir (5, 14). Kolorektal kanser kanserinden
olim oranlar, Latin Amerika, Karayipler, Asya
ve Guney Avrupa'daki bazi tlkeler disinda diin-
yanin ¢odu yerinde azalmistir. Oliim oranindaki
azalmalar muhtemelen erken teshis hizmetle-
rine daha iyi erisilebilirlik ve hastaligin progno-
zunu iyilestirebilecek daha gelismis tedaviler
sayesindedir (5). Ancak bazi dusuk gelirli bolge-
lerde tedavi se¢eneklerine ve yardimci tedaviye
¢ogu zaman erisilemiyor. Awedew ve ark'nin



(15) yaptiklar ¢alismalarinda 2010 - 2019 yillari
arasinda, Afrika'da Kolorektal kanserin insidans
vakalarinin ve 6lim oranlarinin arttigini bunun-
da morbidite, mortalite ve ekonomik maliyet
acgisindan 6nemli bir rol oynadigini belirtmis-
lerdir. Tedavi secenekleri ve erisilebilirlikteki
iyilestirmeler, 6zellikle giderek artan kolorektal
kanser yukuyle karsi karsiya olan dusiik ve orta
gelirli Glkelerde hayati 6Gnem tasimaktadir (16).

Turkiye'de erkeklerde yasa 6zel mortalite ora-
ni tim yas gruplarinda kadinlardan daha
ylksektir. Ozellikle 65-74 ve 85+ yas gru-
bunda neredeyse iki katina c¢ikmistir (Se-
kil 2). Olim oraninin azaldig (lkelerde,
azalmalar her yastan kadin ve 65 yasindan
gen¢ erkekler icin daha 6nemli olmustur.
Avrupa Birligi Gyesi 27 Glkenin ¢cogunda 6zellik-
le tarama katiliminin arttigi ve saglik hizmetleri-
ne erisimin iyilestigi Glkelerde kolorektal kanser
olumlerinde azalma meydana gelmistir (17).

Tani anindaki hastaligin evresi, etkili tedavi-
ye zamaninda erisimden dolay yuksek gelirli
ulkelerde kanserden hayatta kalma orani art-
maya devam etmektedir (16). Calismadan elde
edilen sonuglara gore tim bolgelerde erkekler-
de mortalite orani kadinlardan daha yuksektir.
Cinde erkeklerde ve kentsel kesimlerde mor-
talite oranlari artmaya devam etmektedir (18).
Bu nedenle kolorektal kanserin énlenmesi ve
kontrolliiniin glclendirilmesi, hedefe yonelik
mudahalelerin gerceklestirilmesi ve o6zellikle
kentsel alanlarda ve erkekler arasinda tarama,
erken teshis ve tedaviyi tesvik etmek 6nemlidir.

Araghi ve ark. (19), kolon ve rektum kanserin-
den kaynaklanan toplam olimlerin 2035 yilina
kadar sirasiyla %60,0 ve %71,5 oraninda art-
masinin beklendigini gosterdi. Kolorectal kan-
ser ylkiiniin 2040 yilina kadar 3,2 milyon yeni
vakaya ve 1,6 milyon 6lime yukselecegi tah-
min edilmektedir. Vakalarin ¢cogunun yiksek
veya ¢ok ylksek insani gelisme indeksine sa-
hip Ulkelerde gorilecegi ongoérilmektedir (6).

Kolorektal kanserin goriilme sikligi ve etkisi,
saghkli bir yasam tarzi benimsemek, risk fak-
torlerinden kaginmak ve tarama yoluyla erken
teshis uygulamak gibi birincil 6nleme strate-
jileri uygulanarak 6nemli o6l¢liide azaltilabilir.
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Ulusal capta sorunlarin ortaya konmasi, mev-
cut imkanlar o6lgtsiinde ulusal tarama prog-
raminin gelistirilmesi ve bolgesel farkhliklarin
g6z onlinde bulundurularak Ulke genelinde
uygulanabilmesi cok onemlidir. Ayrica “neden
bazi bolgelerde 6lim orani diiserken bazi bol-
gelerde artmaya devam ediyor” gibi sorularin
yanitini verebilmek icin saglk hizmetlerinin
kullanilabilirligi ve performansinin yani sira risk
faktorlerinin de analiz edilmesi gerekmektedir.

Sonug olarak, tim diinyada kabul géormis olan
kanser kontrol basamaklarinin etkin sekilde uy-
gulanabilmesi icin Glke verileri, sosyo-kulturel
ozellikler, insan kaynaklari ve mali kaynaklar agi-
sindan tek tek ele alinarak degerlendirilmeli, ya-
pilacaklarin 6nceliklendirilmesi yapilmali ve en
onemlisitimuygulayicilarinkatiimiilegenel ka-
bul gérmus bir ulusal program olusturulmalidir.

Bu calismanin sonuclari, mevcut en son 6lim
verilerinin dahil edilmesi ve bir zaman dilimin-
deki olim egilimlerindeki degisiklikleri tespit
etmek icin uygun istatistiksel yontemlerin kul-
lanilmasiyla guclendirilmistir. Joinpoint Regres-
yon Analizi, kolorektal kanser mortalite egilimle-
rin degistigi zaman noktalarinin belirlenmesine
kullanildi. Bu, degisim noktalarinin nedenine
iliskin hipotezlerin yapilmasina olanak tanidi. Bu
da yerel saglik politikasi yapicilarinin etkilemis
olabilecek yerel faktorleri tespit etmelerine ve
buna gore hareket etmelerine yardimci olabilir.
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ARASTIRMA YAZISI / RESEARCH ARTICLE
RADYOMiK OZELLiK TABANLI MAKINE OGRENiMi iLE MENINGIOMALARIN
PREOPERATIF DERECELENDIRILMESI: BIR AUTOML CALISMASI

RADIOMICS FEATURE'BASED MACHINE LEARNING FOR PREOPERATIVE
GRADING OF MENINGIOMAS: A STUDY USING AUTOML

Emin DEMIREL, Cigdem OZER GOKASLAN
Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Radyoloji Ana Bilim Dali

OZET

AMAG: En yaygin primer intrakranial neoplazmlardan biri me-
nenjiomlardir. Bu tiimorlerin ameliyat 6ncesi dogru siniflandi-
rilmasi, hastalarn uygun sekilde yonetmede ve tedaviye karar
vermede ¢cok dnemlidir. Bu glincel ¢alismada, acik kaynakl ya-
zihm kullanarak grade | ve grade Il hastalari tahmin etmek icin
radyomik ozellik temelli makine 6grenme modeli gelistirmeyi
amacladik.

GEREC VE YONTEM: Meningioma -SEG-CLASS acik kaynakli
veri seti, 2010 ve 2019 yillari arasinda cerrahi rezeksiyon geciren
96 tedavi edilmemis hastadan toplanmistir. Segmentasyon ve-
risi acik kaynak olarak paylasilan timérlerin radyomik 6zellikleri
cikartildi. Otomatik makine 6grenimi algoritmalarimizi gelistir-
mek icin AutoGluon AutoML platformu kullanildi.

BULGULAR: Gerekli 6zellik secimi islemleri sonrasinda gelisti-
rilen AutoGluon AutoML makine 6grenme modellerinde, an-
sambl L2 modeli gore en iyi performans gosterdi. Bu sonuglar,
test setinde 0,8205 AUC ve 0,8000 F1 skoru ile kabul edilebilir
olup, modelin iyi bir genelleme yetenegine isaret ediyor.

SONUG: Bu arastirma, cesitli MRG dizilerinden radyomik 6zel-
liklerin cikariimasi, geleneksel radyolojik testlerden daha iyi bir
sekilde meningiomlarin derecelendirilmesine yardimci olabilir.
Bu, invaziv olmayan preoperatif tiim&r tahminini kolaylastirarak
daha iyi cerrahi planlama ve yonetimi saglar.
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ABSTRACT

OBJECTIVE: One of the most common primary intracranial ne-
oplasms is meningiomas. Correct preoperative classification of
these tumors is crucial for appropriate management of patients
and treatment decisions. In this current study, we aimed to de-
velop a radiomic feature-based machine learning model to pre-
dict grade | and grade Il patients using open source software.

MATERIAL AND METHODS: Meningioma-SEG-CLASS open
source dataset was collected from 96 untreated patients who
underwent surgical resection between 2010 and 2019. Radio-
mic features of tumors were extracted from segmentation data
shared as open source. AutoGluon AutoML platform was used
to develop our automated machine learning algorithms.

RESULTS: AutoGluon AutoML machine learning models deve-
loped after necessary feature selection processes showed the
best performance compared to the ensemble L2 model. These
results are acceptable with 0.8205 AUC and 0.8000 F1 score on
the test set, indicating good generalization ability of the model.

CONCLUSIONS: This study suggests that extraction of radiomic
features from various MR sequences may help grade meningi-
omas better than traditional radiologic tests. This facilitates no-
ninvasive preoperative tumor prediction, enabling better surgi-
cal planning and management.

KEYWORDS: Meningioma, Machine Learning, MRI.
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INTRODUCTION

Meningiomas are one of the most common pri-
mary intracranial neoplasms of the CNS. These
tumors, classified into three different grades ac-
cording to the WHO classification, exhibit great
variability both in clinical course and treatment
strategies (1). Grade | meningiomas are general-
ly benign and have a good prognosis following
surgical resection, while grade Il and Ill tumors
are more aggressive with higher risks of recur-
rence and mortality (2). Accurate classification
of meningioma pre-operatively is thus of signifi-
cant importance in developing appropriate tre-
atment plans and effectively managing patients.

Histopathological examination of tissue spe-
cimens obtained after surgical resection is
the gold standard for the final grading of me-
ningiomas (3). However, preoperative de-
termination of the tumor grade, before an
invasive treatment like surgery, would have
considerable benefits for the clinician in de-
signing therapy and for the patient in obtai-
ning information about their disease. In this
regard, the contribution of non-invasive ima-
ging modalities has been long researched.

Because of its multiplanar imaging ability and
soft-tissue contrast, magnetic resonance ima-
ging has become the gold standard in the
assessment of intracranial pathologies. Con-
ventional MRI sequences are often used to
diagnose and locate meningiomas, but they
usually cannot accurately assess tumor gra-
de (4). Recent magnetic resonance imaging
(MRI) advances in techniques and the deve-
lopment of image analysis tools provide more
comprehensive insights into tumor biology.

Radiomics is an advanced imaging analysis
method that extracts high-dimensional qu-
antitative features from medical images and
correlates these features with clinical outco-
mes (5). This strategy offers vital information
on tumor heterogeneity and microenviron-
ment by characterizing quantitatively picture
features that are not visible to the human eye
(6). Radiomics analysis includes many featu-
res of tumor shape, intensity, texture, and wa-
velet features. Various combinations of these
characteristics are referred to as "radiomics
signatures, " which indicate tumor biology (7).

In recent years, radiomics technique has drawn
great interest in predicting the grade of menin-
gioma preoperatively. Park et al. (8), demonst-
rated that radiomics features extracted from
contrast-enhanced T1-weighted MRI images
maintained a high accuracy in distinguishing
grade | from grade II/lll meningiomas. Simi-
larly, Coroller et al. (9) demonstrated that ra-
diomics characteristics obtained from multi-
parametric MRI were superior to conventional
radiologic assessment for meningioma grading.
Our work is trying to establish a predictive
model for Grade | and Grade Il meningioma
patients based on segmentation radiomics
feature extraction, feature selection, and ma-
chine learning using open-source software.

MATERIAL AND METHOD

Patient Selection

"Segmentation and Classification of Grade |
and Il Meningiomas from Magnetic Resonance
Imaging: An Open Annotated Dataset (Menin-
gioma-SEG-CLASS) open-source dataset was
used (10). The dataset included 96 consecutive
untreated patients with intracranial meningio-
mas who were treated with surgical resection
between 2010 and 2019. All patients had ava-
ilable preoperative T1, T1 postcontrast, and
T2-FLAIR MR images and underwent partial or
complete resection of pathologically confir-
med grade | or grade Il meningiomas. Menin-
gioma grade was confirmed according to the
classification guidelines defined in the 2016
WHO Health Organization criteria. The data-
set also included clinical information, grade,
subtype, type of surgery, tumor location, and
atypical features. Meningioma labels on T1-CE
and T2-FLAIR images and segmentation data
were retrieved using the TCIA system (11). All
patients in the TCIA system were anonymized,
and the necessary ethics committee approval
was obtained for the reference study. All pa-
tients in the dataset were included in the study.

Extraction of Radiomics Features

The Pyradiomics library is a powerful tool that
is widely used for the extraction of radiomic fe-
atures from medical imaging data. This library
plays an important role in the analysis of ima-
ge-based features, particularly in cancer rese-
arch and diagnosis. In our work, we extracted



several features using pyradiomics and prepa-
red these features for further analysis. First, we
extracted shape, original, logarithmic (log 3
and log 5) and wavelet features from the ima-
ge data. Shape features describe the geometric
structure and size of tumors, whereas the ori-
ginal features contain the basic intensity infor-
mation of the image. Logarithmic and wavelet
features allow us to analyze the fine details and
different frequency components in the image.
In particular, wavelet transforms help us better
understand tumor heterogeneity by capturing
information at different scales in the image (5).

Feature Selection and Machine Learning

Feature extraction was followed by norma-
lization of the data. More specifically, nor-
malization is one crucial step in making the
features comparable at different scales. This
step is particularly necessary to improve the
performance of machine learning models by
preventing some features from being given
higher weights than others in the process of
learning (12). We split our dataset in a ratio of
8:2 for training and test sets, respectively, for
model development and evaluation. It's one
of the common ways to evaluate a model's
generalization ability. The training set is used
for learning, and the test set is used for evalu-
ation of the model on an independent dataset.

We used a mutual-information-based ap-
proach to feature selection. Mutual infor-
mation is a metric defining the amount of
dependence existing between two variab-
les; in this setting, it allows selecting fea-
tures that share most information with the
target variable. This may improve model per-
formance while keeping its complexity low (13).
In the last stage, we developed a number of
machine-learning models using the AutoGluon
AutoML platform. AutoGluon automates model
selection, hyperparameter tuning, and model
combination to speed up the process of deve-
loping high-performance models easily (14).
The models developed using AutoGluon in-
volve combinations of different algorithms.
With the ensemble learning techniques app-
lied, we developed a model set that would
cover the weakness of individual models and
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enhance overall performance. Ensemble mo-
dels generally have higher accuracy and better
generalization ability. We found the most suc-
cessful model and compared its performan-
ce metrics, including the area under the cur-
ve (AUCQ), F1 score, sensitivity, and specificity.

Ethical Committee

Ethical committee approval for the study was
obtained from the Afyonkarahisar Health Scien-
ces University Faculty of Medicine Non-Inter-
vention Scientific Research Ethics Committee
with the decision dated 01.11.2024 and num-
bered 2024/9-338.

Statistical Analysis

Data were analyzed using SPSS Statistics, ver-
sion 25.0 (IBM Inc., Armonk, NY, USA). Desc-
riptive statistics were expressed as mean +
standard deviation if the variables were con-
tinuous and normally distributed, and as me-
dian values if the variables were continuous
and not normally distributed. Two level va-
riables were compared with non-normally
distributed continuous variables by using the
Mann-Whitney U test. The chi-square analy-
sis/Fisher's exact test was used for the analy-
sis of categorical variables' associations. The
area under the receiver operating characteris-
tic curve (AUC) was used for the evaluation of
the discrimination capability of models. Statis-
tical significance was determined at p < 0.05.

RESULTS

We analyzed the demographic data of patients
with Grade land Grade Ilmeningiomas included
in our study. In terms of age, the mean age of
Grade | meningioma patients was 52.76 + 12.80
years, while the mean age of Grade Il meningio-
ma patients was 59.98 + 14.66 years (p=0.0112).
The proportion of females was 83.3% (n=45),
and 14.8% (n=8) of Grade | patients were men.
Among Grade Il patients, the proportion of
women (n=21, 48.8%) and men (n=22, 51.2%)
was found (p=0.0005). When histological su-
btypes were analyzed, the meningothelial su-
btype (87.0%, n=47) was the most common
subtype in patients with Grade | meningioma.
In addition, secretory (9.3%, n=5), psammoma-
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tous (1.9%, n=1), and fibrous (1.9%, n=1) subt-
ypes were detected. In Grade Il meningiomas,
atypical subtype was found in 90.7% (n=39),
chordoid subtype in 7.0% (n=3), and mixed
subtype in 2.3% (n=1). Significant differences
were also observed in tumor localization. Grade
| meningiomas were most commonly localized
in the middle cranial fossa (48.1%, n=26), but
also in other regions, such as the posterior cra-
nial fossa (20.4%, n=11), falx and parasagittal re-
gions (14.8%, n=8), anterior cranial fossa (7.4%,
n=4), convexity (5.6%, n=3), and lateral ventric-
le (3.7%, n=2). The convexity was the most com-
mon site of localization in Grade Il meningiomas
(41.9%, n=18). This was followed by the middle
cranial fossa (30.2%, n=13), falx and parasagittal
regions (20.9%, n=9), anterior cranial fossa (4.7%,
n=2), and posterior cranial fossa (2.3%, n=1)
(p=0.0001). In the feature selection phase, four
features were selected for the final model log-
sigma-5-0-mm-3D_gldm_GrayLevelNonUni-
formity,original_shape_Maximum2DDiameter-
Row, wavelet-HLL_glrlm_ShortRunLowGrayLev
IEmphasis,log-sigma-3-0-mm-3D_gldm_Gray-
LevelNonUniformity log-sigma-3-0-mm3D_gl-
szm_ HighGray-level zone emphasis were the
selected features. The most successful mo-
del is the ensembl L2 weighted model. AUC:
0.9923, F1 Score: 0.9296, Sensitivity:0.9429,
Specificity: 0.9268. In the test group, the AUC
was 0.8205, F1 Score was 0.8000, sensitivity
was 1.0000, and specificity was 0.7692. The re-
sults for the training and test groups are pre-
sented in Table 1 and Figure 1, respectively.

Table 1: Results of auto-gluon machine learning ensembl L2
weighted model

AUC Score
Train 09923 09296
Test 0.8205 0.8000

1.0
0.8

Sensitivity
09429
1.0000

Specificity
09268
0.7692

Receiver Operating Characteristic (ROC) Curve

0.2

—— Train ROC curve (AUC = 0.99)
- —— Test ROC curve (AUC = 0.82)
0.0 +=

0.0 02 04 o6 os 10
False Positive Rate

Figure 1: Receving Operating Curve (ROC) curve of auto-gluon
machine learning ensembl L2 weighted model

DISCUSSION

Our study used the open-source Meningio-
ma-SEG-CLASS dataset (10) to investigate the
potential of radiomic features and automated
machine learning in the preoperative differen-
tiation of Grade | and Grade Il meningiomas.
Our findings show that the selected radiomic
features, the AutoGluon platform (14), and
the ansambl L2 weighted model have shown
promising results in the classification of the-
se tumors. This approach has the potential to
optimize surgical planning and patient ma-
nagement by allowing preoperative predicti-
on of tumor grade in a noninvasive manner.

One of the mostimportant findings of our study
was the high performance of our model on the
training set (AUC: 0.9923, F1 Score: 0.9296). This
is a combination of the selected radiomics fe-
atures and AutoGluon's automatic hyperpara-
meter optimization and model selection pro-
cess (14) is effective in distinguishing between
Grade | and Grade Il meningiomas. In particular,
our mutual information-based feature selection
method (13) may have contributed to this high
performance by selecting the most informati-
ve features while reducing model complexity.
The performance on the test set (AUC: 0.8205,
F1 Score: 0.8000) indicated that the generali-
zation ability of the model was acceptable. In
future studies, the generalization ability of the
model to real-world data can be more accu-
rately assessed using larger and more diverse
datasets and different validation coefficients.

The selected radiomic features (log-sigma-5-
0-mm-3D_gldm_GrayLevelNonUniformity,
original_shape_Maximum2DDiameterRow,
wavelet-HLL glrlm_ShortRun LowGrayLevel
Emphasis,log-sigma-3-0-mm-3D_glszm_Hi-
ghGrayLevelZoneEmphasis) reflect the textural
and morphological differences between Grade
| and Grade Il meningiomas. The GrayLevel-
NonUniformity obtained from the gray-level
distribution matrix (GLDM) measures tumor
heterogeneity, with higher values indicating a
more heterogeneous tumor (7). Since Grade I
meningiomas usually have a more heterogene-
ous structure than Grade | (3), it is expected that
this feature would be selected. Similarly, Maxi-
mum2DDiameterRow reflects tumor size and
Grade Il meningiomas can often reach larger
sizes (15). Features derived from wavelet trans-



forms help capture subtle textural differences
by analyzing different frequency components
of the image (16). Logarithmic transformations,
however, allow features to be closer to a normal
distribution. It can increase the performance of
machine learning algorithms by providing (17).

In the literature, there is growing interest in
the use of radiomic features in the preoperati-
ve grading of meningiomas (8, 9). These stu-
dies support our findings. These studies have
shown that radiomic features extracted from
different MRI sequences may perform better
than conventional radiologic assessments for
meningioma grading. However, most of the-
se studies used different imaging protocols,
feature extraction methods, and machine le-
arning algorithms. Therefore, it is difficult to
directly compare the results of the different
studies. Moreover, conducting larger multi-
center studies would increase the usability
of the radiomic approach in clinical practice.
This study utilized open-source software and
automated machine-learning methods. This
approach increases the reproducibility of the
study and allows other researchers to test si-
milar models using their own datasets. Furt-
hermore, advanced AutoML platforms such as
AutoGluon have automated model selection
and optimization processes, enabling a more
efficient and comprehensive analysis (14).

Our study had some limitations. First, the data-
set was relatively small. This may limit the gene-
ralization ability of the model. Second, we anal-
yzed only grade | and Il meningiomas. Studies
including Grade Il meningiomas are important
to evaluate the validity of the radiomic appro-
ach for all grades. Third, only MRI was used in
our study. Integrating other imaging modalities
(e.g.,CTand PET) and clinical data (e.g., age, sex,
and symptoms) may further improve the per-
formance of the model. Finally, radiomic featu-
res may be sensitive toimaging parameters (e.g.
as magnetic field strength and slice thickness).

In conclusion, our study demonstrated that radi-
omic features and automated machine learning
are potential tools for the preoperative discri-
mination of Grade | and Grade Il meningiomas.
Future studies should address the aforemen-
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tioned limitations and further improve the
performance of the model to increase its usa-
bility in clinical practice. In this way, the pre-
operative grading of meningiomas can be
performed more accurately, surgical planning
can be optimized, and more appropriate treat-
ment strategies can be developed for patients.
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OLGU YAZISI / CASE REPORTS
NADIR GORULEN BiR VAKA: POSTPARTUM ANJIiOPATI

A RARE CASE: POSTPARTUM ANGIOPATHY

Fatma Ebru ALGUL', Yuiksel KABLAN', Zercan KALI?

. 'inéni Universitesi Tip Fakdiltesi, Noroloji Ana Bilim Dali
2Ozel Gozde Akademi Hastanesi, Kadin Hastaliklari ve Dogum Bolimii

OZET

Postpartum anjiopati (PPA) dogumdan sonraki ilk 1 ay icerisin-
de meydana gelen blytik, orta ve kiictik arter gecici vasospaz-
mina bagl gelisen klinik tablodur. Genellikle ani baslayan, sani-
yeler icerisinde siddeti artan 6zellikte basagrisi, nébet ve/veya
fokal norolojik defisit ile karakterize olur. Biz de literatiirde nadir
gorilen bir postpartum anjiopati vakasini sunmayi planladik.
Preeklampsi tanili, sezaryanla 29. haftada ilk dogumu gercek-
lestirilen 26 yas hastanin operasyondan 2 giin sonra basadrisi,
goérme bulanikhdi ve sol bacakta kuvvet kaybr sikayeti gelismis.
Norolojik muayenede sol alt extremite proksimal kas kuvveti
4/5, ayak plantar flexiyonu ve dorsal fleksiyon kas kuvveti 1/5
tespit edildi. Kranial manyetik rezonans (MR) goriintiilemede
sag paryetooksipital kortekste, sag frontal beyaz cevherde, sol
frontoparyetel parasagittal korteks ve korpus kallosumda diftiz-
yon kisitlanmasi gosteren daginik ve degisken boyutta odaklar
izlendi. 15 glin sonra cekilen kontrol kranial MR-MR anjiografi
gorintiilemesinde 15 giin 6nce kranial MR'da izlenen her iki se-
rebral hemisferde diflizyon kisitlanmasi ile karakterize multifo-
kal odaklarda sitotoksik paternin yerini vazojenik 6dem paterni-
ne biraktidi izlendi. Ayrica arteryel kontrast dolumunun 15 glin
onceki MR'a gore bariz artis gosterdigi izlendi. Bu durum multi-
fokal iskeminin gecici vazospazma bagh oldugunu disiindirdi
ve hastaya postpartum anjiopati tanisi konuldu. Cikis nérolojik
muayenesi tamamen dogal hale gelmisti. PPA nadir gorilen ve
agresif seyredebilen bir antitedir. Genellikle kendini sinirlayan
ve sekelsiz diizelen bir kliniginin olmasina ragmen kalici hasar
gelisen ve 6limle sonuglanan vakalar da bulunmaktadir. Hasta
sonugclarini iyilestirmek icin altta yatan patofizyolojik mekaniz-
malarin ve tedavi protokollerinin net bir sekilde aydinlatiimasi-
na ihtiyag vardir.

ANAHTAR KELIMELER: Postpartum anjiopati, Vasospazm, Pre-
eklampsi.
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ABSTRACT

Postpartum angiopathy (PPA) is a clinical picture that develops
due to transient vasospasm of large, medium, and small arte-
ries within the first month after birth. It is usually characterized
by sudden onset, increasing severity within seconds, mainly
headache, seizure, and/or focal neurological deficit. We also
planned to present a rare case of postpartum angiopathy in the
literature. A 26-year-old patient diagnosed with preeclampsia,
who gave birth for the first time at week 29 by cesarean sec-
tion, developed headache, blurred vision, and loss of strength
in the left leg two days after the operation. In the neurological
examination, the left lower extremity proximal muscle strength
was 4/5, and the foot plantar flexion and dorsal flexion muscle
strength was 1/5. Cranial magnetic resonance imaging (MRI) re-
vealed diffuse and variable-sized foci with diffusion restriction
in the right parietooccipital cortex, right frontal white matter,
left frontoparietal parasagittal cortex, and corpus callosum.
In control cranial MR-MR angiography taken 15 days later, it
was observed that the cytotoxic pattern was replaced by the
vasogenic edema pattern in multifocal foci characterized by
diffusion restriction in both cerebral hemispheres observed on
cranial MR 15 days ago. In addition, it was observed that the
arterial contrast filling showed a significant increase compared
to the MRI 15 days ago. This suggested that multifocal ischemia
was due to transient vasospasm, and the patient was diagno-
sed with postpartum angiopathy. The discharge neurological
examination had become entirely natural. PPA is a rare and
aggressive entity. Although it produces a self-limiting and resol-
ving clinic without sequelae, some cases develop permanent
damage and result in death. A straightforward elucidation of
the underlying pathophysiological mechanisms and treatment
protocols is needed to improve patient outcomes.

KEYWORDS: Postpartum angiopathy, Vasospasm, Preeclamp-
sia.
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GiRiS

Gebelik esnasinda ve postpartum donemde
gelisen santral sinir sistemi komplikasyonlar
basagrisindan serebral iskemi ya da hemorajiye
kadar degisebilmektedir. Gebelik doneminde
meydana gelen hiperkoagulapati ve hemodina-
mik degisiklikler inmeye yatkinhgi arttirmakta-
dir (1). Postpartum dénemde de risk devam et-
mekte olup; antepartum déneme gore oldukca
yliksek devam eder. inmelerin yaklasik %87'si-
nin iskemik ve %?13'Unin hemorajik (2) oldugu
genel inmeden farkh olarak, intraserebral kana-
ma ve subarachnoid kanama dahil olmak tGzere
maternalinmelerin %66t kadar hemorajiktir (3).

Preeklampsi ve eklampsi, gebelikle iligkili inme-
ler icin en 6nemli risk faktorleridir ve maternal
inmelerin %25-57'sini olusturur (4). Preeklam-
pside kucuk, orta ve buylk arter vasospazmi
gelisir. E§er dogum sonrasi 1. ayda meydana
gelmigse postpartum anjiopati (PPA) ismini alir
(1). PPA vakalari dogum sonrasi kadinlarda yak-
lasik %7-9 sikhginda gorulir (5). 1 haftadan 1
aya kadar olan herhangi bir siirede ortaya cika-
bilir. Genellikle ani baslayan, saniyeler icerisinde
siddeti artan 6zellikte basagrisi, nébet ve/veya
fokal norolojik defisit ile karakterize olur (6). Te-
mel olarak vazospazm, beyin 6demi ve vasku-
lit benzeri 6zellikler gosteren ve kendi kendini
sinirlayan bir hastaliktir. Genellikle ilk 3 ay ice-
risinde spontan olarak diizelmesi beklenir (7).

PPA'nin genellikle postpartum donemde olu-
san vazokonstriktor maruziyeti ve cerrahi pro-
sedirler nedeni ile tetiklendigi raporlansa da
literatlirdeki mevcut vaka raporlarinda acik-
lanmayan ek tetikleyiciler de olabilir (6). PPA
gorintilemesinde serebral damarlarda es za-
manli dilatasyon ve daralma ile giden, 3 ay ice-
risinde tamamen diizelen ‘boncuk dizisi’ goru-
nUimu tespit edilir. Son zamanlarda PPA'nin tek
bir hastaliktan ziyade serebral damarlarin geri
donustimli vazokonstriksiyonunun eslik ettigi
coklu bozukluklar olarak dustintlmesi gerek-
tigi tartisiimaktadir. Literatlirde PPA'nin goriin-
tileme o6zellikleri, tedavi secenekleri ve prog-
nozuyla ilgili ¢ok az bilgi bulunmaktadir (8).

Biz de literatlirde nadir gorulduguni bildigimiz
bir postpartum anjiopati vakasi sunmak istedik.

oLGU

Preeklampsi tanili, sezaryanla 29. Haftada ilk
dogumu gerceklestirilen 26 yas hastanin ope-
rasyon sonrasi 2. gin basadrisi, bulanik gérme
ve sol bacakta kuvvetsizlik sikayeti gelismis.
Ozgecmisinde bilinen bir hastalik veya travma
Oykusu yoktu. Kullandigi bilinen bir ilag yoktu.
Norolojik muayenede biling acik, koopere,or-
yente, kranial alan muayenesi dogal, motor mu-
ayenede sol alt extremite proksimal kas kuvveti
4/5 , ayak plantar flexiyonu ve dorsal fleksiyon
1/5 kas kuvvetindeydi. Derin tendon refleksleri
sol alt extremitede digerlerine gore daha canh
tespit edildi. Duyu muayenesinde ylizeyel duyu
normal, sol alt extremitede pozisyon duyu-
su bozuk ve vibrasyon suresi kisa tespit edildi.
Taban cildi refleksi sagda flexor, solda yanitsiz
olarak bulundu. Kranial MR'da sag paryetook-
sipital kortekste, sag frontal beyaz cevherde,
sol frontoparyetel parasagittal korteks ve kor-
pus kallosumda diflizyon kisitlanmasi goste-
ren, T2 flair kesitlerde hiperintens, daginik ve
degisken boyutta odaklar izlendi (Sekil 1, 2).

Sekil 1: Kranial T2 Flair axial kesit

Sekil 2: Kranial T2 Flair axial kesit



MR venografi normal tespit edildi. 15 glin
sonra c¢ekilen kontrol kranial MR-MR anjiog-
rafi gorlntlilemesinde 15 gin 6nce kranial
MR'da izlenen her iki serebral hemisferde di-
fuzyon kisitlanmasi ile karakterize multifokal
odaklarda sitotoksik paternin yerini vazoje-
nik 6dem paternine biraktigi, lezyon boyutla-
rinda kig¢tlme oldugu izlendi (Sekil 3, 4, 5).
Ayrica arteryel kontrast dolumunun 15 gin
onceki MR'a gore bariz artis gosterdigi izlendi.

Sekil 3: Kranial T2 Flair axial kesit (kontrol)

Sekil 4: Kranial T2 Flair axial kesit (kontrol)

Sekil 5: Kranial T2 Flair axial kesit (kontrol)
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Bu durum multifokal iskeminin gecici vazos-
pazma bagl oldugunu diistiindiirdi ve hastaya
postpartum anjiopati tanisi konuldu. Tedavisi-
ne nimodipin ve antiagregan tedavi eklenerek
poliklinik kontroliine alindi. Cikis norolojik mua-
yenesi tamamen dogal hale gelmisti. Hastadan
yazili bilgilendirilmis onam formu alinmistir.

TARTISMA

Postpartum serebral anjiopati tanisi postpar-
tum donemde gelisen basagrisi, basagrisin-
dan birka¢ giin sonra gelisen norolojik defisit
ve mental durum degisiklikleri ile konulur (9,
10). Vakalarin yaklasik yarisinda iskemik lez-
yonlar raporlanmis olup, %35'inde 06zellikle
subarachnoid kanama olmak Uzere serebral
hemoraji tespit edilmistir (11). iskemik lezyon-
larin yaklasik %6,8'inde kalici hasar oldugu
raporlanmistir.  Gorlintlileme c¢alismalarinda
genellikle baslangi¢c sonrasi 12 hafta icerisin-
de duzelen, intrakranial vaskiler yapilar ile si-
nirl olan multifokal alanlar bulunmaktadir (7).

Song ve ark. (7) tarafindan yapilmis bir metaa-
naliz calismasinda PPA tanisi olan hastalarin or-
talama yasi 30-51 arasi bulunmustur. PPA tanisi
MR anjiografide reversible vazokonstriksiyonun
gosterilmesi ile konulmustur. Bizim vakamizda
da demografik ve radyolojik 6zellikler literatir
ile uyumlu bulunmustur. PPA tablosu genellikle
kendi kendini sinirlar ve hastalarda tama yakin
dizelme izlenir (12). Bunun yani sira ilerlemis
anne yasl, kalici noérolojik defisit ve 6lim gibi
klinik sonuclarla iliskili bulunmus (13) ve yine
PPA'yi tetikleyen travma, cerrahi gibi bir 6yku ya
da akut norolojik semptom olarak afazi, ihmal
ya da apraksiden birinin varligi kalici nérolojik
defisit ve kotu klinik sonuglarla iliskilendirilmis-
tir (7). Bizim vakamizda bahsedilen risk faktor-
leri mevcut olmayip, postpartum doénemde
gelisen norolojik defisitte tam diizelme izlendi.

PPA ile ilgili iliskisi kesinlemis fenotipik ve ge-
netik herhangi bir anormallik henlz tespit
edilememistir. Hastalar beyinde yer kaplayici
lezyon varligindan bagimsiz sistemik hipertan-
siyon ile basvurabilirler. Gebelikte ve lohusalik
doneminde gelisen hipertansiyonun beyinde
sabit bir kan akisini surdurebilmek icin sereb-
ral arteriyollerin kan basincina uyum saglama
mekanizmasi olan serebral otoregullasyonun
bozulmasina neden oldugu duisundlmektedir
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(14). Ek olarak peri-partum dénemde sempato-
mimetik ya da vazoaktif tedavi kullanilmasi da
iliskili bulunmustur (15). PPA'yi tetikledigi dusu-
nllen temelilaglar nazal dekonjestanlarin ait ol-
dugu sempatomimetik grup ilaclardir (11). Ya-
pilan baska bir metaanalizi calismasinda ise en
cok antidepresan grubu ilaclar suclanmistir (7).

Dogum sonrasinda meydana gelen hormonal
degisimin arter duvarlarinda yeniden sekillen-
meye neden olan kalici vazospazmi tetikledigi,
bu durumun da vaskuler bag doku dengesinde
yasanan degisiklik nedeni ile oldugu dusinl-
mektedir (16). Hayvan modellerinde yapilan
histopatolojik calismalar hamilelik esnasinda
kollajen ve elastin iceriginde bir azalma oldu-
gunu, bu durumun da doguma yakin bir za-
manda normallesen gecici bir esneme kaybi-
na neden oldugunu gostermistir (17). Bitln
vakalarda ortak olan klinik olarak basagrisi ile
yansitilan  vazokonstriksiyondur. Vazokonst-
riksiyonun gecici bir inflamasyonla karakteri-
ze oldugu dusliniilmektedir. PPA Oykisu olan
kadinlarin beyin otopsi Orneklerinde enfark-
tls bolgelerinin yakinindaki intraparankimal
arteriyollerde ve kilcal damarlarinda belirgin
inflamatuar hiicre infiltrasyonu oldugu goste-
rilmistir (16). Alternatif olarak bilinmeyen ge-
netik bir yatkinligin, gebelik sonrasi degisen
fizyoloji veya vasoaktif medikal tedavi ile iligkili
cevre ile ilgili bir asir duyarliliga yol acarak se-
rebral dolasimda dagilmis olan alfa adrenerjik
reseptorler yoluyla serebral vazokonstriksiyo-
na neden olabilecegi de dislintilmektedir (18).

PPA tedavisinde kalsiyum kanal blokér grubu
icerisinde 6zellikle nimodipin, yuksek-doz kor-
tikosteroid, ndbet profilaksisi icin antiepileptik
ve osmoterapinin kullanildigi bilinmektedir.
Literatirde 21 gunlik nimodipin tedavisi son-
rasi MR anjiografi bulgular geri dénisli olan
vakalar bulunmaktadir (14). Nimodipinin ani
ve siddetli basagrisi ataklarini 6nledigi gos-
terilmistir. Fakat gebelik esnasinda bu ilaclan
kullanirken plasenta kan akisini azaltici potan-
siyel yan etkileri nedeni ile dikkatli olunmali-
dir. Bircok yazar nimodipinin iyi tolere edildi-
gini iddia etmektedir (19). Bizim vakamizda
da nimodipin tedavisi ile 3. haftada hem rad-
yolojik hem de klinik olarak dizelme izlenme-
si literaturdeki bilgileri destekler nitelikte idi.

Sonug olarak PPA nadir gorilen ve agresif
seyredebilen bir antitedir. Her ne kadar ken-
dini sinirlayan ve sekelsiz diizelen bir klinik
meydana getirmese de, kalici hasar gelisen
ve Olimle sonuclanan vakalar da bulunmak-
tadir. Hasta sonugclarini iyilestirmek icin altta
yatan patofizyolojik mekanizmalarin ve te-
davi protokollerinin net bir sekilde aydinla-
tilmasina ihtiya¢ vardir. Biz de tedavi ile iyi
seyir gosteren bir postpartum anjiopati vaka-
sini literatlire katki amaci ile sunmak istedik.
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OZET

infertilite, 5Snemli bir saglik sorunudur ve diinya capinda giderek
artmaktadir. Her iki partnerin de ilk cocuk sahibi olma yasinin
ileri yaslara kaymasi ve yasam tarzindaki degisiklikler, infertilite
insidansinin artisina katkida bulunmustur. Ciftlerde infertilite
durumunun %50'si erkek infertilitesine baglidir. in vitro calisma-
lar, bakterilerin sperm fonksiyonunu olumsuz etkileyebilecegini
gOstermektedir. Bakterilerin; hareketli spermlerin agliitinasyo-
nu, apopitoz indiiksiyonu, immobilizasyon faktorlerinin Gretimi
ve akrozom reaksiyonunun bozulmasi da dahil olmak uzere,
sperm fonksiyonunu etkileyen bircok mekanizmada 6nemli
roli oldugu ortaya konulmustur. Azoospermik hastalarda bi-
yolojik cesitlilikte de genel bir azalma oldugu goésterilmistir. Kuil-
tire dayali calismalar ile, semen 6rneklerinde genis bir bakteri
spektrumu saptanmis, bununla beraber semen mikrobiyomu-
nun sperm fonksiyonu ve infertilite izerindeki etkisine iliskin
kanitlar celiskili olmaya devam etmektedir. Daha 6nce yapilan
calismalarda semende birkag bakteri tlrl erkek infertilitesi ile
iliskilendirilmistir. Anaerococcus varligi ile distk sperm kalitesi,
Prevotella varligi ile anormal sperm hareketliligi, Lactobacillus
varhgiyla normal sperm morfolojisinin iliskili oldugu bildiril-
mistir. Yeni nesil dizileme (NGS) tekniklerinin kullaniimasi, insan
mikrobiyomunun daha iyi anlasilmasini saglamis ve disbiyozun
insan saghgini etkiledigi kanitlanmistir. Yakin zamana kadar in-
fertil erkeklerdeki mikrobiyom calismalarinin bircogu polimeraz
zincir reaksiyon (PCR) tabanli ya da kiltiir yontemine dayali ca-
lismalar iken seminal mikrobiyomun infertilite tizerindeki etki-
sini karakterize etmek icin yeni nesil dizileme tekniklerini kulla-
nan sinirli sayida yayinlanmis veri bulunmaktadir. Bu derlemede
amacg, infertil erkeklerin semendeki bakteri kompozisyonunu,
yeni nesil dizileme teknikleriyle arastiran giincel calismalara
odaklanarak mikrobiyota ile semen kalitesi arasindaki iliskinin
kapsamli analizine katkida bulunmaktir. Bu konuda yapilacak
calismalar, seminal mikrobiyotanin infertil erkeklerdeki roltintin
daha iyi anlasilmasina olanak saglayacaktir.

ANAHTAR KELIMELER: Erkek infertilitesi, Semen, Metageno-
mik, Mikrobiyota, NGS.
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ABSTRACT

Infertility is a significant health issue that is increasing globally.
The shift in the age at which both partners have their first child
to older ages, combined with lifestyle changes, has contributed
to the rise in infertility rates. Approximately 50% of infertility
cases in couples are attributed to male infertility. In vitro studies
have shown that bacteria can negatively affect sperm function.
Bacteria play a crucial role in various mechanisms that influen-
ce sperm function, including the agglutination of motile sperm,
induction of apoptosis, production of immobilization factors,
and disruption of the acrosome response. A general decrease
in biodiversity has also been demonstrated in azoospermic pa-
tients. Culture-based studies have identified a wide range of
bacteria in semen samples, but evidence regarding the effects
of the semen microbiome on sperm function and infertility re-
mains inconclusive. Previous studies have linked certain types
of bacteria in semen to male infertility. It has been reported that
the presence of Anaerococcus is associated with low sperm qu-
ality, the presence of Prevotella with abnormal sperm motility,
and the presence of Lactobacillus with normal sperm morpho-
logy. The use of next-generation sequencing (NGS) techniques
has provided a better understanding of the human microbiome
and has shown that dysbiosis (microbial imbalance) affects hu-
man health. Until recently, most microbiome studies in infertile
men were based on polymerase chain reaction (PCR) or cultu-
re-based methods. However, limited published data have used
next-generation sequencing techniques to characterize the ef-
fect of the seminal microbiome on infertility. This review aims
to contribute to the comprehensive analysis of the relationship
between the microbiota and semen quality by focusing on re-
cent studies that investigate the bacterial composition in the
semen of infertile men using next-generation sequencing te-
chniques. Future studies on this topic will enhance our unders-
tanding of the role of the seminal microbiota in male infertility.

KEYWORDS: Male infertility, Semen, Metagenomics, Microbio-
ta, NGS.
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GiRiS

infertilite, bir yil diizenli korunmasiz cinsel ilis-
kiden sonra gebe kalamama olarak tanimlanir
(1). infertilite, ciftlerin ~%8-12'sini etkileyerek
dinya capinda onemli bir saghk sorunu hali-
ne gelmistir (2). Yasam tarzindaki degisiklikler
ve her iki partnerin de ilk ¢ocuk sahibi olma
yasinin ileri yaslara kaymasi, diinya ¢apinda
infertilite insidansinin dramatik artisina kat-
kida bulunmustur (3). Erkege bagl infertili-
te, vakalarini %50’sini olusturur ve potansiyel
nedenleri arasinda prostatit, epididimit gibi
urogenital sistem enfeksiyonlari yer alir (4, 5).

in vitro calismalar bakterilerin; hareketli sperm-
lerin aglitinasyonu, apopitoz indulksiyonu,
immobilizasyon faktorlerinin UGretimi ve akro-
zom reaksiyonunun bozulmasi da dahil olmak
uzere sperm fonksiyonunun etkilendigi me-
kanizmalarda 6nemli etkileri oldugunu orta-
ya cikarmis olmakla birlikte, klinik ortamda
Urogenital sistem enfeksiyonlarinda antibiyo-
tik kullanimini destekleyen ampirik kanitlar
tartismahdir. Bu tiir patojenlerin in vivo semen
parametrelerinde anormalliklere neden olup
olmadigi veya tedavinin semen parametre-
lerinde ve Ureme potansiyelinde iyilesme ile
sonuclanip sonuc¢lanmadigi konusunda celis-
kili veriler bulunmaktadir. infertil erkeklerde
gorilen I6kositospermi, ylksek reaktif oksijen
tirleri (ROS)'nin neden oldugu DNA hasari ile
baglantili olup, spermde meydana gelen DNA
hasari ise infertilite ile iliskilendirilmistir (6 - 16).

insan mikrobiyotasi; bakteriler, mantarlar, viriis-
ler, mayalar, arkeler ve protistleri icerir. Bu mik-
roorganizmalarin toplu genetik icerigi “mikrobi-
yom” olarak bilinir (17). Klinik 6rneklerde aerop
ve anaerop bakterileri saptamak icin rutin kaltir
yontemlerinin yaninda polimeraz zincir reaksi-
yonu (PCR) yontemi de kullanilir (18). Bakterileri
tanimlamak icin bakteri genomunun 16S rRNA
gen bolgesini kullanan yeni nesil dizileme (NGS)
teknolojilerinin ortaya cikisi, insan mikrobiyo-
munun daha dogru tanimlanmasini saglamis
ve bu yeni teknikle daha 6nce saptanamayan
patojenler kesfedilmistir (19 - 21). 2005 yilinda,
NGS teknolojilerinin gelistirilmesi ve mikrobi-
yom analizlerinde16S rRNA gen dizilemesinin
kullaniminin baslamasi ile birlikte bakteri DNA
dizilemesinin blyik o6l¢iide dogrulanmasina
olanak saglanmis ve analizden dnce bakterileri

kaltirden izole etme ihtiyaci ortadan kalkmistir.
2008 yilinda, ABD'de NIH Ortak Fon insan Mik-
robiyom Projesi (HMP) kurulmus ve bes fark-
I viicut bolgesindeki (burun pasajlar, agiz
boslugu, cilt, gastrointestinal ve Urogenital
sistem) habitatlardan elde edilen mikrobiyal
topluluklar karakterize edilmistir (17, 22). Es
zamanl olarak, Avrupa'da uluslararasi mikro-
biyom konsorsiyumu, insan bagirsak mikro-
organizmalarinin genleri ile saglik ve hastalik
arasindaki iliskileri saptamak amaciyla “insan
Bagirsak Sisteminin Metagenomikleri (Meta-
HIT)” adini verdikleri bir proje baslatiimistir (17).

Sagligi korumak ve hastaliklardan kaginmak icin
konakgi ve yerlesik mikroorganizmalar arasinda
simbiyotik bir iliski gereklidir ve bu iliskideki bir
dengesizlik, disbiyotik bir duruma neden olabi-
lir. Bu disbiyotik durumlarin bakteriyel vajinozis
gibi hastaliklarla iligkili oldugu gosterilmistir.
Bakteriyel vajinozis; diistik pH'li, Lactobacillus'un
baskin oldugu bir topluluga sahip “saghkh” bir
durumdan, daha yuksek pH'lI daha cesitli bir
mikrobiyal topluluga gecis ile karakterizedir. Bu-
nunla birlikte, simbiyoz ve disbiyoz arasindaki
ve bunun tersi arasindaki gegisler 5ngorileme-
yen sureglerdir ve nedenleri heniiz anlasilama-
mistir (17). Vajinal mikrobiyom uzerine yapilan
arastirmalar sonucunda 100'den fazla bakteri
tlrd tanimlanmis ve bunun hamilelik, erken
dogum, infertilite, jinekolojik kanser lizerindeki
etkisi incelenmistir (23 - 27). Vajinal mikrobiyom
Uzerine bircok arastirma yapilmis olmasina rag-
men, semen mikrobiyomu hakkinda mevcut bil-
gi azdir ve daha fazla bilgiye ihtiyag vardir (28).

Bu derlemede PubMed'de 2010 - 2022 yilla-
r arasinda ingilizce olarak yayinlanan indeksli
makaleler “erkek infertilitesi ve mikrobiyota’, “er-
kek infertilitesi ve metagenomik’, “erkek tireme
sistemi mikrobiyomu’, “semen mikrobiyomu

anahtar kelimeleri kullanilarak incelenmistir.

n

Bu derlemedeki amag; insan semeninde bulu-
nan bakteri tir ve topluluklari, bakteriyospermi
prevalansi ve erkek infertilitesi ile iliskisi, bakteri
tirleri ve semen kalitesi arasindaki iliski, seminal
mikrobiyomun treme saghgi Gzerindeki potan-
siyel etkileri ile ilgili glincel durumu 6zetlemek-
tir. Ozellikle, NGS teknikleri ile calisilmis, semen
mikrobiyom disbiyozu ile erkek infertilitesi ara-
sinda bir baglanti oldugunu gosteren kanitlar
glincel makaleler esliginde gézden gecirilmistir.



SEMINAL MiKROBiYOM

Ejakule edilen semen hacminin >%90'in1 olus-
turan seminal sivi, epididim, prostat, seminal
vezikiller, bulbotretral bezler ve perilretral
bezlerden salgilanan sivilarin  bir karisimini
icermektedir (29). Semen hafif bazik olup (pH
7.2-8) icerigi; lipitler, sakkaritler, glikanlar, inor-
ganik iyonlar, bagisikhk bilesenleri, enzimler,
nukleik asitler, proteinler ve peptitler ile zengin-
lestirilmistir (30, 31). Semenin bu zengin igeri-
gi mikroorganizmalarin gelismesi icin ideal bir
yasam alani saglamaktadir. Seminal vezikuller
tarafindan uretilen fruktoz, spermatozoa icin
baslica metabolik enerji kaynagini saglamakta
ve mikroorganizmalar icin bir besin madde-
si gorevi gormektedir (32). Kiltur ve PCR baz-
I mikrobiyal tani yontemlerinin kullanildig
calismalar, semendeki bakterilerin ¢cogunun
kommensal olmadigi, bu bakterilerin enfeksi-
yondan kaynaklandigi sonucuna varmistir (30,
33). Bununla birlikte, NGS tekniklerinin kulla-
nildigi calismalar, steril bir erkek st genital sis-
tem kavramina meydan okumakta ve semenin
kendi mikrobiyal toplulugunu barindirdigini
one surmektedir (34 - 37). Semende bulunan
mikroorganizmalarin varligi iyi anlasiimasina
ragmen, kokenleri belirsizligini korumakta ve
mevcut bakteri taksonlarinin gecici organizma-
lar olup olmadigi veya uzun siredir semende
bulunup bulunmadiklari heniliz bilinmemek-
tedir. Uretranin mikrobiyatasi bircok aerobik,
anaerobik ve mikroaerofilik bakterilerden olus-
makta, bu da seminal mikrobiyomun Uretra-
dan kaynaklanabilecegini dusindirmektedir.
Bununla birlikte, semendeki bakteri yiku ilk
akim idrarniyla (uretral mikrobiyomu yansitan)
karsilastinldiginda semendeki bakteri yuku-
nin 6nemli dlciide daha fazla oldugu, toplam
bakteri sayisinin, ilk akim idrarinda (10> cfu/ml)
seminal siviya (10* cfu/ml) oranla daha diistik
oldugu belirlenmistir. Elde edilen sonuclar, tuir
cesitliligi acisindan degerlendirildiginde semi-
nal mikroorganizmalarin cogunun Ust genital
sistemden kaynaklanabilecegini gostermekte-
dir (48). Bu veriler dogrultusunda seminal vezi-
killer, prostat ve testislerin benzersiz mikrobi-
yomlara sahip oldugu gosterilmistir (32, 38, 39).

Metastatik olmayan seminomlu erkeklerden
alinan neoplastik olmayan testis 6rneklerinde
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en fazla bulunan filumlar; Firmicutes (~%40),
Proteobacteria (~%35), Actinobacteria (~%20)
ve Bacteroidetes'tir (~%5)(38). lyi huylu prostat
doku orneklerinde ise; Firmicutes (~%?25), Pro-
teobacteria (~%8.5) ve Actinobacteria (%66.5)
olarak rapor edilmistir (39). insanda seminal
mikrobiyomunun degerlendirildigi farkli ca-
hsmalardan elde edilen verilere gore, semen
icindeki bakteri filumlarindan; Firmicutes has-
talarin ~%50'sinde, Proteobacteria hastalarin
~%25'inde, Actinobacteria ve Bacteroidetes
ise hastalarin ~%25'inde gosterilmistir (33, 35,
40). Ayni bakteri filumunun erkek genital siste-
minin farkh boélgelerinde hakim olduguna dair
bu bulgular, seminal mikrobiyomun énemli bir
boliminin Ust genital sistemden kaynakla-
nabilecegi fikrini desteklemektedir. Ust genital
sisteme ek olarak, semendeki mikrobiyal kay-
naklarin, bagirsaktan veya oral mikrobiyom-
dan c¢ikan bakterilerin hematojen veya lenfo-
jen yayillimina bagh oldugu dusinilmektedir
(41, 42). Ozetle seminal mikrobiyomun, idrar,
Uretra, koronal sulkus'ta tespit edilen bakteri-
leri iceren farkh trogenital sistem mikrobiyom-
larindan ve potansiyel olarak vajen, badirsak,
agiz veya kandan transfer edilen bakterilerin de
katkida bulundugu ortak bir mikrobiyal toplu-
luga ait oldugu kabul edilmektedir (33, 41, 42).

Biyofilmlerin olusumu da, seminal mikrobiyomu
anlama cabalarini daha da karmasik hale getir-
mektedir. Biyofilmler; polisakkaritler, proteinler
ve kicuk molekillerden olusan koruyucu bir
dis katmana sahip ug¢ boyutlu yapilardir (43). Bu
yapilar hem ic hem de dista bakteri katmanina
sahiptir. Biyofilm olusumu, bakteriler icin konak
savunmasina ve antimikrobiyal tedaviye karsi
koruma saglamaktadir (43, 44). insan spermin-
de tanimlanan korineform bakteri suslarinin
ucte biri biyofilm olusturabilme yetenegindedir
ve bu suslar (Arthrobacter cumminsii, Derma-
bacter hominis, Corynebacterium minutissimum
ve Actinomyces neuii) prostat kalsifikasyonla-
rinin yani sira prostatit ile de iliskilidir (43, 45).

Erkeklerden alinan semen analizinin yapildi-
g1 bir calismada prostatit benzeri semptom-
lari olan hastalarin bakteri ve maya kultur-
lerinde Escherichia coli, Enterococcus faecalis
ve Staphylococcus haemolyticus baskin tirler
olarak tanimlanmis olup tanimlanan 130 ka-
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dar bakteri susunun gucli veya orta dizeyde
biyofilm Ureticisi oldugu belirlenmistir (46).
Bu hastalarin sadece %10'u, florokinolonlar-
la 4 haftalik tedaviden sonra semptomlarinda
azalma ve iyilesme bildirmis, bu da biyofilm
olusumunun antibiyotik etkinligini sinirladi-
g1 ve kisa sure icinde enfeksiyonun nuksi igin
potansiyel bir ortam sagladigini ve bu neden-
le hastalarin tedavisinde biyofilm olusumu-
nun 6nemli oldugunu gostermistir (44, 46).

Saglikli erkeklerin seminal mikrobiyomu, in-
fertil erkeklerde veya prostatiti olan hastalar-
da yapilan calismalarda cogunlukla kontrol
grubu olarak arastirilmistir (34 - 37). Yine de
bu veriler, kommensal mikroorganizmala-
rin saglikli erkeklerin tim Urogenital siste-
minde yasayabildigini dusundirmektedir. Bir
dizi calisma, semen topluluklarinin tir kom-
pozisyonunun erkekler arasinda buyuk ol-
c¢lide degistigi sonucuna varmistir (34, 36).

Kultire dayali calismalar, semen 6rneklerinde
genis bir bakteri spektrumunu ortaya koymus-
tur. Bir cahismada, saglikh fertil erkeklerden ali-
nan seminal orneklerin %54'inde bakterilerin
dredigi bildirilmistir (30). Willén ve ark! nin (47)
vazektomi planlanan saglikli erkeklerde alti
farkh (semen, prostat salgisi, Uretra, koronal sul-
kus, ilk idrar ve masaj sonrasi idrar) 6rnegi analiz
ettikleri calismalarinda analiz edilen 97 semen
orneginin, %83'Unln bakteri (hem aerob hem
de anaerob) icerdigi, ancak semende birden
fazla bakteri turd varliginin anormal sperm
fonksiyonu ile iligkili olmadigi gosterilmistir.
Ivanov ve ark/nin (48) 117 6rnek ile yaptiklari
calismada ise, stafilokok (S. haemolyticus, S. ca-
pitis ve S. hominis), korinebakteriler (C. genita-
lium ve C. pseudogenitalium) ve laktik asit bak-
terileri de (Lactobacillus ve Streptococcus) dahil
olmak Uzere ¢cogunlukla aerotoleran bakteriler
saptanmistir. Kiltire dayali birkag calisma, sag-
hkli kontrollerden alinan sperm numunelerinin
prostatitli hastalardan alinan numunelere gore
toplam bakteri konsantrasyonunun 6énemli 6l-
clde dusik oldugu ve semenlerindeki tir gesit-
liliginin daha az oldugunu bildirmistir (49 - 51).

Filum dlizeyinde, semende en fazla sayida bulu-
nan filum Firmicutes olup, bunu Bacteroidetes,
Proteobacteria ve Actinobacteria izlemektedir
(35, 36, 40). Saglkh erkeklerden alinan semen

ile prostatitli erkeklerden alinan érneklerin kar-
silastinldigi bir calismada, saglikh kontrollerde
prostatitli hastalara kiyasla laktik asit bakterile-
rinin Ozellikle Lactobacillus iners (L. iners) tirleri
yogun olarak bulunmustur. L. iners, vajen mik-
robiyomu ile ortak bir bilesen olup, kadinlarin
yaklasik t¢te birinde baskindir ve bakteri erkek
drogenital yolunda semende %14 ve idrarda
%12 oraninda tespit edilmistir (52, 53). Lakto-
basiller, insan vajeninde, agiz boslugunda ve
mide-bagirsak yolunda yaygin olarak bulun-
makta ve burada hem ekzojen hem de endojen
enfeksiyonlara karsi koruyucu islevlere sahip
olduklan distnidlmektedir (32, 33). Semende
baskin bakteriler arasinda da yer aldiklari igin,
bu bakterilerin erkek genital sisteminde benzer
islevler tstlendigi tahmin edilmektedir. Semen
kalitesi ylUksek olan 6rneklerde Lactobacillus'un
baskin olup, dustk kaliteli 6érneklerde ise Pre-
votella veya Pseudomonas'in baskin oldugu
belirlenmistir. Ayrica laktobasillerin sperm lipit
peroksidasyonunu onledigi, sperm hareketlili-
gini ve canliigini korudugu gosterilmistir (54).

SEMINAL MiKROBIYOM ve iNFERTILITE

Erkeklerde gorulen infertilite faktorleri arasinda
genetik, immunolojik ve anatomik nedenler yer
almakta ancak en dnemli katkiyr erkek genital
sistemindeki enflamasyon yapmaktadir (33,
54). Enflamasyon; aksesuvar bezlerin sekretu-
var kapasitesinin bozulmasina, oksidatif strese,
seminal yolun anatomik obstriksiyonuna veya
dogrudan spermatozoa Uzerinde etkili olan
mikroorganizmalar dahil olmak Ulzere cesitli
yollarla semen kalitesinin bozulmasina neden
olmaktadir (30, 35). Bu mikroorganizmalar; re-
aktif oksijen tirleri ve inflamatuvar sitokinlerin
araciligi olmaksizin ve dogrudan enflamasyo-
na neden olmadan etki ederek, ya mikroorga-
nizmanin spermatozoona dogrudan yapismasi
ya da sperm motilitesini ve/veya degistirebilen
¢ozunir faktorlerin Uretilmesi yoluyla sperm
fonksiyonunu dogrudan degistirmektedir (30,
35). Rehewy ve ark. (55) infertilite klinigine bas-
vuran saglkli fertil erkeklerle asemptomatik er-
keklerin semen kdilturlerini karsilastirdigi calis-
mada, infertil erkeklerde saglikh erkeklere gore
cok daha fazla bakteri tiirG ve sayisi saptamistir
(16'ya karsi 5 farkli tiir). Ayrica seminal plazma-
nin antibakteriyel etkisinin infertil erkeklerde
oldukca duisuk oldugu belirlenmistir. Balmelli



ve ark. (56) infertilite klinigine basvuran 3.196
erkekten alinan semen orneklerini incelemis
ve orneklerin %9.8'inde Bacteroides ureolyticus
(yeni adiyla Campylobacter ureolyticus)'u tanim-
lamistir (57). Arastirmacilarin yapmis oldugu
calismada bu bakteriler ile kisa kuyruklu sperm
sayisinda artis ile iliskilendirilmistir. Bu bakteri-
lerin veya onun toksinlerinin heniiz bilinmeyen
mekanizmalarla sperm morfolojisini ve islevini
etkileyebilecegi kanaatine varilmistir. Ayrica, bu
bakterinin varligi toplam fruktoz konsantrasyo-
nunun azalmasiyla iliskilendirilmis; bu anaero-
bik mikroorganizmanin 6zellikle seminal vezi-
killeri kolonize edebilecegi 6ne surilmustar.

Semen analizinde PCR temelli calismalar ile ge-
nis bir bakteri spektrumu saptanmistir (58, 59).
Bu bakterilerin buylk c¢ogunlugu anaerobik
ozellikte olup, saghkli ve infertil erkekler arasin-
da belirgin bir fark gorilmemistir. Kiessling ve
ark. (58) spermlerinde bakteri ribozomal DNA’
(rDNA) saptanan erkeklerde, normal sperm
formlarinin rDNA bulunmayan erkeklere goére
daha az oldugunu bildirmistir, bu da semende
¢ok sayida bulunan bakterilerin kommensal ol-
madigini, erkek Urogenital sistemindeki enfek-
siyonlarla iliskili oldugunu dusiindirmektedir.

SEMINAL MIKROBIYOMU KARAKTERIZE EDEN NGS
CALISMALARI

Simdiye kadar gerceklestirilen semenin NGS
mikrobiyom calismalan ile tim mikrobiyo-
mun yalnizca bakteriyel kismi analiz edilmistir.
Seminal virls, mantar, protozoa ve arke top-
luluklari henliz karakterize edilmemistir (28,
34 - 36). Yakin zamanda, 6zellikle infertilite ile
ilgili semen Orneklerindeki mikrobiyal 6zel-
likleri vurgulamak icin NGS tabanli calismalar
yapilmistir (Tablo 1) (28, 34 - 37, 40, 60, 61).

Bu boélimde semen mikrobiyomuna iliskin
glincel makalelerden bazilar 6zetlenmis ve se-
mende yer alan mikroorganizmalar ile semen
kalitesi arasindaki iliskinin incelenmesi icin tarti-
silmakta olan konulara deginilmeye calisilmistir.
Hou ve ark. (36) seminal sivilarda kommensal
bakterilerin bilesimini ve yapisini inceleyerek
erkek infertilitesinin potansiyel nedenlerini
arastirmayi amagladiklari calismada, 58 infertil
bireyin semen 06rnegi (10: Astenospermi, 23:
Oligoastenospermi, 25: Azospermi ve/veya Oli-
gospermi) ve 19 dondriin semen 6rnegini kul-
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lanmislardir. Semene 6zgi bakteri topluluklari-
nin kompozisyonu ve yapisini karakterize etmek
icin kullandiklari yontem, PCR ile gliclendirilmis
16S rRNA geninin V1-V2 bolgelerinin dizilenme-
sine dayanmaktadir. Genel olarak semende en
fazla sayida bulunan bakteri cinslerini; Ralsto-
nia, Lactobacillus, Corynebacterium, Streptococ-
cus, Staphylococcus, Prevotella, Finegoldia, Anae-
rococcus, Peptoniphilus olarak tanimlamislardir.
Calisma sonucunda hem sperm dondrlerinin
hem de infertil vakalarin cogunda ¢ok sayida
farkli bakteri tiiri oldugu, genel olarak, sperm
donorleriile infertil vakalar arasinda anlaml bir
fark olmadigini gézlemlemislerdir. Bununla bir-
likte, coklu istatistiksel testlerle sperm kalitesiile
Anaerococcus varligi arasinda anlamli bir negatif
iliski oldugunu gostermislerdir. Ayrica sonuglar,
semende tanimlanan bakteriyel taksonlarin ¢o-
gunun, bazi kadinlarin vajinal topluluklarinda,
Ozellikle de bakteriyel vajinozisi olanlarda yer
alabilecegini ve bunun da heterosekstiel seks
partnerlerinin bakterileri paylasabilecegini gos-
terdigini bildirmislerdir. Nihai sonug olarak, in-
san semeninde c¢esitli bakteri tlrlerinin mevcut
oldugu, ancak sperm donorleri ve infertil vaka-
lar arasinda anlamli farklarin olmadigi, sperm
kalitesi ile Anaerococcus varligi arasinda nega-
tif bir korelasyon oldugu ve buna bagli olarak
Anaerococcus varliginin distk sperm kalitesi
icin bir biyobelirte¢ olabilecegini bildirmislerdir.

Weng ve ark. (34) bakteri topluluklari ve sperm
kalitesi arasindaki iliskiyi incelemek icin, NGS
teknolojisini ve semen kalite incelemesini bir-
lestirerek yaptiklari calismada, Uremeye Yardim-
¢l Tedavi Merkezi'ne gelen 96 erkegin semen
ornegini kullanmiglardir. Semen mikrobiyom
toplulugunu 16S rRNA geninin V4 bolgesinin
sekanslanmasiyla karakterize etmislerdir. Yap-
tiklarianaliz sonuglarina gore 135 cins ve 569 tiir
tespit edilmistir. Tim 6rneklerde en fazla sayida
bulunan bakteri cinsleri; Lactobacillus (%19.9),
Pseudomonas (%9.84), Prevotella (%8.51), Gard-
nerella (%4.21), Rhodanobacter (%2.74), Strep-
tococcus (%2.74), Finegoldia (%2.73) ve Hae-
mophilus (%2.58)dir. En fazla sayida bulunan
bakteri turleri; Lactobacillus iners (%14.09), Pre-
votella sp. (%3.06), Gardnerella sp. (%2.96), Lac-
tobacillus sp. (%2.53), Pseudomonas sp. (%2.52)
ve Prevotella bivia (%2.22) olarak saptanmistir.
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Tablo 1:Seminal mikrobiyomu karakterize eden NGS ¢alismalar

Cahsmalar Kohort ve Ornek Toplama Tanimlanan Amag ve Bulgular
Mikroorganizmalar
Hou ve ark. Calismaya 18-40 yas  Saptanan Cinsler: Galismanin amaci: Erkek infertilitesinin

(36) araliginda  Cinli  erkekler Ralstonia
dahil edilmigtir; son 2 ayda Lactobacillus
IYE/enflamasyon yok; Dahil  Corynebacterium
edilen hastalarin 19'u saghkh ~ Streptococcus
sperm  dondrii, 10w Staphylococcus
astenospermi, 23" Prevotella
oligoastenospermi, 25"t Finegoldia
azospermi ve/veya siddetli ~Anaerococcus
oligospermi'dir. 3-7 giinlik Peptoniphilus
cinsel  perhizden  sonra
semen analizi yapilmigtir.

Weng ve ark. Cahgmaya 1 yih agkin siiredir ~ Saptanan Cinsler:

(34) cocugu olmayan saghkh  Lactobacillus
Tayvanh  erkekler ~dahil ~Pseudomonas
edilmistir. 96 hastadan (36 Prevotella
normal semen oOrnegi ve Gardnerella
anormal  Klinik ~degerlere
sahip 33 semen Grnegi), 3-5
ginlik cinsel  perhizden
sonra  semen  Ornekleri
alinmgtir.

potansiyel nedenlerini aragtirmak.
Bulgular: Sperm donorleri ve infertil
erkekler arasimda onemli mikrobiyota
farki belirlenmemis olup, Anaerococcus
varhigy, disik sperm kalitesinin bir
biyolojik belirteci olarak
diigiintlmiigtir.

Calismanin amact: Bakteri topluluklart
ve semen kalitesi arasindaki iligkileri
aragtirmak.

Bulgular:  Lactobacillus'un ~ artan
baskinhig ile semen kalitesi arasinda
iligki - bulunmustur. ~ Lactobacillus'un,
semen kalitesinin  korunmasi igin
potansiyel bir probiyotik olabilecegi,
Prevotella ve Pseudomonas'in olumsuz
etkilerine karsi koymada yardimct
olabilecegi sonucuna varilmistir.
Galismanin amact: HIV enfeksiyonu ile
semen mikrobiyomu arasimdaki iliskiyi
belirlemektir.

Bulgular: HIV enfeksiyonu, diisiik
semen mikrobiyom gesitliligi  ve
zenginligi ile iligkilidir. HIV pozitif
kisilerde Mycoplasma baskin
gorilmistir.

Liu ve ark. Cahismaya ~ 18-65  yag Saptanan Cinsler:
(59) araliginda Kanadal erkekler  Streptococcus
dahil edilmistir. Chlamydia ~ Corynebacterium
trachomatis, Neisseria  Staphylococcus
gonorrhoeae veya Treponema
pallidum enfeksiyon oykiisi
olmayan; 27 HIV pozitif ve 22
HIV negatif erkeklerin semen
analizi; 48 saatlik cinsel
perhizden sonra yapilmistir.
Anti-kontaminasyon  i¢in
semen ornekleri 100mg/ml
streptomisin  ve  100U/ml
penisilin igeren steril bir tiipe
toplanmugtir.
Mindar ve ark. Calismaya 24-43 yas arasi Saptanan Cinsler:
(2015) (28) Estonyal  ciftler  dahil Lactobacillus
edilmigtir. Kronik prostatiti ~Gardnerella
olmayan; 3 ay anti- Flavobacterium
mikrobiyal tedavi; 2 hafta Porphyromonas
anti-inflamatuar tedavi  Prevotella
sonrast; 4-7 giin cinsel perhiz ~ Saptanan Filumlar:
sonrasinda semen ornekleri  Firmicutes
alinmigtir. Kadinlardan cinsel ~ Bacteroidetes
iliski oncesi ve cinsel Actinobacteria
iliskiden 8-12 saat sonra Proteobacteria

Caligmanin amact: seminal ve vajinal
mikrobiyom karsilagtirmasini
yapmaktir.

Bulgular: Sperm topluluklari, toplam
vajina bakteri konsantrasyondan daha
cesitlidir. ~ Seminal  ve  vajinal
mikrobiyota birbiri ile baglantihdir.
Kadinlarda ~ Gardnerella  vaginalis
baskinhg erkek genital yollarinda
iltihaplanma ile iligkilidir.

olmak iizere iki vajinal 6rnek
alinmgtir.
Méndar ve ark. Cahgmaya 19-47 yas arasi Saptanan Cinsler:
(2017) (60) Estonyali erkekler dahil Lactobacillus
edilmigti. 3 ay anti- Gillisia
mikrobiyal tedavi almayan; ~Prevotella

Calsmanin amact: Prostatiti olan ve
olmayandan erkeklerde seminal profili
olugturmaktir.
Bulgular: Seminal mikrobiyota tiir
1-10 giinliik cinsel perhizden  Corynebacterium
sonra  semen  analizi Gardnerella
yapilmistir, Dechloromonas
Saptanan Filumlar:
Firmicutes
Bacteroidetes
Proteobacteria
Actinobacteria

cesitliligi, prostatitli erkeklerde, saglikh
erkeklerden daha fazladir.

Monteiroveark.  Calismaya ART uygulanan Saptanan Cinsler:

35) Portekizli erkekler dahil Enterococcus
edilmistir. Hastalarm, 89'u  Staphylococcus
ART hastas1, 29' u ise kontrol  Peptoniphilus
hastasidir. 3 gind askin  C i
cinsel  perhizden  sonra  Anaerococcus
semen analizi Pr ium

Calgmanin  amaci:  Erkek infertil
bireylerde mikrobiyotay karakterize
etmektir.

Bulgular: Seminal hiperviskozite ve
i i saptanan
hastalarda  Neisseria, Klebsiella ve
patojenlerinde ~ artis

Saptanan Filumlar: belirlenmistir.
Firmicutes
Proteobacteria
Actinobacteria
Bacteroidetes
Chen ve ark. Calismaya 22-38 yas arasi Saptanan Cinsler: Calsmanin  amac:  Aazospermili
(40) Cinli  erkekler  dahil Pseudomonas hastalarm  seminal  mikrobiyom
edilmistir.  Lokositospermi  Prevotella profilinin belirlenmesidir.
saptanmamistir. Hastalarin ~ Proteus Bulgular: Azospermisi olan hastalarda
5 fertil, 6'si obstriktif Lactobacillus Bacteroidetes ve Firmicutes sayisi daha
azospermili ve 6's1 Veillonella fazla  iken,  Proteobacteria  ve
nonobstriktif i ia sayisi daha azdr.
azospermidir-Hastalardan  Saptanan Filumlar: Azospermide patojenik tirler ve azalan
semen analizi yapilmistir. Firmicutes biyogesitlilik metabolik, enfeksiyoz ve
Proteobacteria immiin hastalik riskini artirabilecegi
Bacteroidetes sonucuna varilmistir.
Actinobacteria
Baud ve ark. Calismaya IVF merkezine Saptanan Cinsler: Calismanin  amact:  Seminal swimin
@37 basvuran isvicreli erkekler Corynebacterium bakteriyel bilesiminin ve bunun sperm

dahil edilmistir. 25 normal ~ Prevotella
ve 68 en az bir anormal  Lactobacillus
spermiogram parametresine  Streptococcus
sahiptir. Hastalardan semen  Staphylococcus

parametreleri  {zerindeki etkisini
aragtirmaktir.

Bulgular: Normal sperm morfolojisine
sahip numunelerde Lactobacillus sayist

analizi yapimstir. Planococcaceae oldukga fazla, sperm motilitesi kusurlu
Finegoldia érneklerde ise Prevotella sayisinda
Haemophilus artma ve Staphylococcus sayisinda ise
Burkholderia azalma tespit edilmistir.
Saptanan Filumlar:
Firmicutes
Proteobacteria
Bacteroidetes
A ia

ART: Yardimei tireme teknolojisi
HIV: Insan immiin yetmezlik virdisii
IVF: In-vitro fertilizasyon

IYE: Idrar yolu enfeksiyonu

Ayni calismada semen parametre degerleri
normal olan 36 saglikli kisiden alinan ornek-
lerde en fazla sayida bulunan bakteri cinsleri;

Lactobacillus (24.7%), Pseudomonas (10.3%),
Gardnerella (6.6%), Prevotella (5.4%), Rhodano-
bacter (2.9%), Streptococcus (2.7%)'dir. Normal
orneklerde daha yuksek orana sahip tirler; La-
ctobacillus crispatus, Gardnerella vaginalis, Lac-
tobacillus acidophilus olarak saptanmistir (34).
Toplanan 96 semen 6rnegi, semen kalitesi icin
yedi klinik kriter (semen hacmi, sperm konsant-
rasyonu, hareketlilik, Kruger'in kati morfolojisi,
antisperm antikoru (IgA), atipik I6kositler) kul-
lanilarak bakteri topluluklari agisindan ince-
lenmistir. infertilite ile iliskili, semen parametre
degderi acisindan en az iki anormal klinik degeri
olan 33 semen 6rneginde en fazla sayida bulu-
nan bakteri cinsleri; Lactobacillus (13.8%), Pre-
votella (11%), Pseudomonas (9.3%) Haemophilus
(4.4%), Finegoldia (3.5%), Rhodanobacter (3.1%),
Corynebacterium (2.8%) ve Streptococcus (2.8%)
olarak saptanmistir. Prevotella'nin orani ise di-
suk kaliteli semen 6rneklerinde 6nemli dlctide
daha yuksek bulunmus ve 6zellikle Prevotella
bivia tlrt anormal klinik degeri olan 6rneklerde
daha yuksek oranda go6zlenmistir. Nihai analiz
sonuclarina gore, seminal bakteri topluluk tip-
lerinin semen saglidi ile yliksek oranda iliskili
olabilecedi, Lactobacillus'un yalnizca semen ka-
litesinin korunmasi icin potansiyel bir probiyo-
tik olmakla kalmadigi, ayni zamanda Prevotella
ve Pseudomonas'in olumsuz etkisine karsi sa-
vunmada yardimci olabilecegi bildirilmistir (34).

Liu ve ark. (60) antiretroviral tedavi sonrasi HIV
pozitif ve HIV negatif, 18-65 yas araliginda, 49
erkek bireyden olusan ¢alisma grubu tzerinde
16S rRNA gen temelli (V3-V6) ve PCR yontemi
ile bir caisma yapmislardir. Yapmis olduklari
calismada semendeki HIV RNA viral yukinin
serum viral ytku ile orta derecede bir korelas-
yon gosterdigi tespit edilmistir. HIV durumun-
dan bagimsiz olarak semende yaygin olarak
gorulen bakterilerin; Streptococcus, Coryneba-
cterium ve Staphylococcus oldugu bildirilmistir.
HIV pozitif bireylerde Mycoplasma baskin go6-
rilurken, HIV negatif bireylerde Mollicutes’in
daha baskin oldugu gozlenmistir. HIV pozitif
bireylerin IL-6, TNF-a gibi farkh proinflamatuvar
semen sitokinleri ile semendeki bakteri yuku
ve viral yuku arasinda korelasyon gosterdigi
rapor edilmistir. Ozellikle, IL-1b’yi semen viral
yuku ile iliskilendirilmistir. Semende bulunan
bakteri yuku ile semen HIV viral yukinin dog-



rudan badglantili oldugu rapor edilmistir (60).
Mandar ve ark. (61), NGS tekniklerini kullana-
rak seminal mikrobiyomun profilini olusturmak
amaciyla yaptiklar ¢calismada prostatiti olan 21
kisi ve prostatiti olmayan 46 kisi olmak Uzere
toplam 67 erkegdin semen 6rnegini incelemisler
ve seminal mikrobiyomlari, 16S rRNA geninin
V6 bolgesinin sekanslanmasiyla karakterize et-
mislerdir. Semende en fazla sayida bulunan fi-
lumlar; Firmicutes, Bacteroidetes, Proteobacteria
ve Actinobacteria dir En sik saptanan cinsler ise;
Lactobacillus, Gillisia, Prevotella, Corynebacte-
rium ve Gardnerella, en sik saptanan turler ise;
Lactobacillus iners, Lactobacillus crispatus, Gard-
nerella vaginalis ve Corynebacterium seminale
olarak bildirilmistir. Proteobakterilerin pros-
tatit hastalarinda saglikli erkeklere gore daha
yuksek oranlarda oldugunu gozlemlemisler,
ancak bu farkin anlamli olmadigini bildirmis-
lerdir. Gruplar arasindaki dikkat cekici bir fark
olarak; prostatit hastalarina gore saglikl erkek-
lerde daha fazla miktarda laktobasil oldugunu
ve (sperm lipid peroksidasyonunu Onleyerek
sperm hareketliligini ve canhhgini korur) 6zel-
likle Lactobacillus iners’i en fazla goriinen tir
oldugunu bildirmislerdir. Sonug¢ olarak kronik
prostatit hastalarinin semenlerinin, saghkli er-
keklere gore daha az sayida Ureme saghgini
destekleyen laktobasilicerdigini ve daha yuksek
tlr cesitliligine sahip oldugunu bildirmislerdir.

Mandar ve ark. (61), ciftlerde seminal ve vajinal
mikrobiyota arasindaki farklari degerlendirme-
yi amacladiklari ¢alismaya, 2009 - 2012 yillan
arasinda Tartu Universitesi Hastanesi'ne inferti-
lite nedeniyle gelen 23 cifti dahil etmislerdir. 4-7
glnlik cinsel perhizden sonra kadin partnerin
menstrliasyonu sirasinda semen ornekleri top-
lanmistir. Her kadin katiimcidan, 3-5 giin sonra
(menstriiel donglistiiniin 6, 7 veya 8. glinlerinde)
iki vajinal érnek alinmistir. Ornekler cinsel iliski-
den 6ncekiaksam ve ertesi sabah cinseliliskiden
8-12 saat sonra alinmistir. Semen ve vajinal sivi-
da bulunan bakteriler (iliski 6ncesi ve sonrasi),
16S rRNA geninin (V6 bolgesi) temelinde mik-
robiyal toplulugun profili ¢ikarilarak karakterize
edilmistir. Cahisma bulgularina gére seminal ve
vajinal bakteri topluluklarinda ¢ok sayida ortak
filotipe sahiptir ve ortak filotipler arasinda en
cok saptanan cinsler; Lactobacillus, Veillonella,
Streptococcus, Porphyromonas ve Atopobium‘dir.
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Seminal bakteri topluluklarinin énemli 6lgi-
de daha cesitli olarak saptamislar ve buna ek
olarak semen numunelerinin toplam bakteri
konsantrasyonlarinin vajinal numunelerinin-
kinden daha dustk oldugu bildirilmistir. Vaji-
nal mikrobiyota; Lactobacillus, Streptococcus
ve Gardnerella cinslerinden daha fazla tur ice-
rirken, semen numuneleri Firmucutes, Bactero-
idetes, Actinobacteria (Atopobium, Corynebac-
terium, Varibaculum) ve B-Proteobacteria'dan
daha fazla tlr icermektedir. Bununla birlikte,
ortalama Proteobakteri orani, I6kositospermik
erkeklerde |6kositospermisi olmayan erkeklere
kiyasla daha yuksek olarak saptanmistir. Daha
yuksek oranda Corynebacterium, Flavobacteri-
um ve Lactobacillus cinsleri semen 6rneklerin-
de karakterize edilmistir. Vajinal 6rneklerin ¢o-
gunda Lactobasillus iners, Lactobasillus cripatus,
Lactobacillus jensenii ve Lactobasillus gasseri
baskin tir olarak bildirmislerdir. Esleri belirgin
|okositospermisi olan kadinlarin yarisinda (al-
tidan Ucul) baskin mikroorganizma G. vajinalis
iken, ancak esinde anlamli I6kositospermi ol-
mayan 17 kadindan sadece birinde L. iners ve
G. vaginalis'in nispi fazlahgi goézlenmistir (28).

Monteiro ve ark. (62) infertilite ile ilgili vaka ve
kontrol gruplarinda seminal plazmada bulu-
nan bakteri topluluklarini karakterize etmeyi
amacladiklari calismada, NGS yontemlerini kul-
lanarak, 16S rRNA geninin V3-V6 bdlgelerinin
taranmasi aracihigiyla bakteri topluluklarinin
bagimsiz bir arastirmasini gerceklestirmislerdir.
89 infertil vaka ve 29 kontrol olmak Uizere top-
lam 118 kisiden alinan semen orneklerini; hi-
perviskozite, oligozoospermi, astenozoospermi
ve teratozoospermi olmak lizere dort fenotipte
incelemislerdir. Bu fenotiplerin varligina veya
yokluguna gore seminal mikrobiyota taramasi-
ni gerceklestirmislerdir. Calismada olusturulan
dort grupta gorilen yaygin filumlar sirasiyla;
Proteobacteria, Actinobacteria, Bacteriodetes ola-
rak bildirilmistir. Cyanobacteria ve Fusobacteria
filumlari yalnizca hiperviskozite ve oligoasteno-
teratozoospermi gruplar ile iliskilendirilmistir.
Hiperviskozite grubunda 6zellikle Gammapro-
teobacteria daha fazla gorilmustir. Dort grup-
ta genel olarak 44 aile ve 55 cins tespit edilmis-
tir. Sonuc olarak, calismada hiperviskozite ve
oligoastenoteratozoospermi gruplarinda pato-
jenik bakteri prevalansinin daha yulksek olmasi,
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erkek infertilitesinin bu karmasik fenotiplerinde
mikrobiyota degisimlerinin ve konak immin
yanitlarinin guclu bir etkisinin oldugu hipotezi
desteklenmistir. Ayrica bakterilerin ve konaklari-
nin gelecekteki transkriptomik analizinin, erkek
infertilite fenotipleri ile patojen aracili konakgi
inflamatuvar yaniti arasindaki iliskiyi agiklamak
icin cok 6nemli olacagini ifade etmislerdir (62).

Chen ve ark. (63) obstruktif (OA) ve nonobstrik-
tif (NOA) azospermili infertil bireylerin seminal
mikrobiyom profilini tanimlamayr amacglamis-
lardir. Kultir temelli yapilan bir dizi arastirma-
da semende bulunan bakteri tir ve sayisinin
yeterli sonu¢ vermedigini bildirerek, NGS yon-
temi ile (16S rRNA-V4 bolgesi), obstruktif ve
nonobstriktif azospermili infertil bireyler ile
saglikh fertil bireylerin semeninden genomik
DNA'y1 sekanslamislardir. Cahismada elde et-
tikleri sonuclar, fertil (%98.14), OA (%98.26) ve
NOA'll bireylerde (%90.96); Firmicutes, Proteo-
bacteria, Bacteroidetes ve Actinobacteria turleri-
nin cogunlugu olusturdugunu gostermislerdir.
OA ve NOAye sahip infertil bireylerin yer aldig
grupta Bacteroidetes ve Firmicutes'te bir artis ol-
dugu gozlenmistir. Proteobacteria ve Actinobac-
teria sayisinin ise fertil bireylere gére azalmis ol-
dugu tespit edilmistir. Azospermisi olan infertil
bireylerin semeni degerlendirildiginde, semen-
de bulunan patojenik tiirlerin ve biyocesitliligin;
metabolik, enfeksiyon hastaliklari ve immdn sis-
tem hastaliklarinin olusumunda risk artisina ne-
den olabileceginin gostergesi olarak degerlen-
dirilebilecegini bildirmisledir. Calisma sonunda
elde ettikleri bulgularin, azospermili bireylerin
tanisi ve yeni tedavilerin gelistiriimesi sire-
cinde faydali olabilecegini bildirmislerdir (63).

Baud ve ark. (37) disi Greme kanalina kiyasla er-
kek genital kanal mikrobiyotasinin kapsamli ¢a-
hsilmadigini belirterek, normal ve anormal sper-
miyogram parametreleri olan erkeklerin semen
mikrobiyal icerigini ve bunun sperm paramet-
releri Uzerindeki etkisini arastirdiklarn calisma-
da, spermiyogram parametresi normal olan 26
erkek ve en az bir anormal spermiyogram para-
metresi (toplam sperm sayisi, spermatozoa kon-
santrasyonu, progresif spermatozoa hareketlili-
gi, toplam spermatozoa hareketliligi ve sperm
morfolojisi) olan 68 erkedin semen 6rneklerini
calismaya dabhil etmislerdir. Mikrobiyota profili

olusturma islemin icin 16S rRNA geninin V1-V2
bolgesini hedefleyen 6zel primerler kullanilarak
¢ogaltmislardir. Calismada, semen numune-
lerinde en ¢ok bulunan bakteri topluluklarini;
Actinobacteria (Corynebacterium), Bacteroidetes
(Prevotella), Firmicutes (Lactobacillus, Strepto-
coccus, Staphylococcus, Planococaceae, Finegol-
dia) ve Proteobacteria (Haemophilus, Burkholde-
ria) olarak gozlemlemislerdir. Tum numuneler
genel olarak 3 mikrobiyota profilinde kiimelen-
mistir. Bunlar, modil 1 zorunlu anaerobik cins-
lerden (Prevotella, Finegoldia, Campylobacter,
Actinomyces, Fusobacterium, Dialister, Peptonip-
hilus) olusurken, modiil 2 fakultatif anaeroblari
(Lactobacillus, Gardnerella, Ureaplasma), modil
3 hem zorunlu hem de fakiltatif anaeroblar
(Staphylococcus, Corynebacterium, Propioniba-
cterium, Planocaccaceae ve Delftia) icermek-
tedir. Anormal sperm hareketliligi olan semen
orneklerinde Prevotella cinsi bakteriler 6nemli
Olcude ¢ok sayida saptanirken, kontrol grubun-
da Staphylococcus cinsi bakteriler daha fazla
sayida saptanmistir. Ayrica normal sperm mor-
folojisine sahip semen o6rneklerinde Lactoba-
cillus cinsi oranlarinda artis saptamislardir (37).

Seminal mikrobiyota hakkinda bilgimiz halen
yeterli degildir ve ele alinmasi gereken sayisiz
soru bulunmaktadir. Erkek Urogenital sistemi-
nin farkh anatomik bélgelerinden mikroorga-
nizmalarin izole edilmesi diger alanlardan kon-
taminasyon olmadan zor oldugundan, farkli
urogenital bolgelerin benzersiz bir mikrobiyo-
mu barindirip barindirmadidi  dogrulanmayi
beklemektedir. Mevcut calismalarda bildirilen
bakteriyospermi prevalansinda genis bir ara-
hik vardir ve calismalar arasinda mikrobiyomun
bilesiminde énemli farkhhklar gozlenmistir. Se-
men steril degildir ve mikrobiyomun hem fer-
til hem de infertil erkeklerde zengin ve cesitli
bir topluluk oldugu belirtiimektedir. Bu durum
heterojen gruplari ve yontemleri icererek kar-
silastirmay zorlastirmakta ve saglikh erkeklerin
seminal mikrobiyomunun haritasini ¢ikarmak
icin daha fazla numune ve siki kontaminasyon
kontroli ile daha fazla arastirma yapilmasi ge-
rektigi anlamina gelmektedir. Bu derlemede,
bakteri topluluklar ve semen kalitesi arasin-
daki iligkileri arastirmak icin NGS teknolojisini
kullanan glincel makalelere odaklanarak bak-
teri toplulugu ile semen kalitesi arasindaki ilis-



kinin kapsaml analizi amaglanmistir. Ayrica bu
derleme, erkek infertilite etiyolojisine yonelik
mevcut anlayisa 6nemli katkida bulunmaktadir.
Bu konuda yapilacak calismalar, seminal mikro-
biyotanin genetik, immin yanit ve diger ¢ev-
resel degiskenlerden nasil etkilenebilecegini
ve mikrobiyotanin saglik ve hastaliktaki roltinu
daha iyi anlayabilmemize olanak saglayacaktir.
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