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Smoking, drinking, and food addiction among youth in Sivas, Turkiye

Tirkiye'nin Sivas kentindeki gengler arasinda sigara, icki ve yeme bagimliligi
Alev Aktas
Sivas Cumhuriyet University, Department of Psychology, Sivas, Tlrkiye

ABSTRACT

Aim: Substance abuse is a major issue. The change in eating habits worldwide and the increasing
interest in convenience foods are also important issues. The aim of this study is to investigate the
relationship between the degree of nicotine dependence, alcohol consumption, and food addiction in
young people. It also aimed to assess the role of impulsivity as a mediating variable in this
relationship.

Materials and Methods: The study was conducted with 533 students. Data were collected online
using the questionnaire form, Fagerstrom Test for Nicotine Dependence Test (FTND), Alcohol Use
Disorders ldentification Test (AUDIT-C), UPPS Impulsive Behaviour Scale, and Yale Food Addiction
Scale. Correlation, MANCOVA, and mediated regression analysis (Hayes, Model 4) were used to
analyze the data.

Results: The study involved 79% female and 21% male participants. The prevalence of smoking and
alcohol consumption among the participants was 21.2% and 15.8%, respectively. The prevalence of
severe food addiction was estimated at 5.4%. The findings of this study indicate that sex has a
significant effect on alcohol consumption and degree of nicotine dependence, with these effects
varying depending on impulsive behavior characteristics. The results of the mediated regression
analysis also demonstrate that the degree of nicotine dependence has a significant effect on food
addiction depending on impulsive behaviors, although this effect is not significant for alcohol use.

Conclusion: The findings of our study indicate that legal substance use and food addiction are
prevalent among young people. Furthermore, our results demonstrate a significant correlation
between the degree of nicotine dependence and food addiction, which can be attributed to impulsive
behaviors. Further research, including the use of different techniques, is required in order to obtain
more concrete and reliable information on this subject.

Keywords: Smoking, alcohol use, food addiction, applied psychology.

oz

Amac: Madde bagimliligi 6nemli bir sorundur. Diinya genelinde beslenme aliskanliklarinin degismesi
ve hazir gidalara olan ilginin artmasi da 6nemli bir konulardandir. Bu ¢alismanin amaci, genglerde
nikotin bagimhihgi diizeyi ve alkol kullanimi ile yeme bagimliligi arasindaki iliskiyi arastirmaktir. Ayrica
bu iliskide diirtiiselligin araci degisken roliinii degerlendirmek amacglanmigtir.

Gere¢ ve Yéntem: Calisma 533 o6dgrenci ile gerceklegtirilmistir. Veriler anket formu, Fagerstrém
Nikotin Bagimiihgi Testi (FTND), Alkol Kullanim Bozukluklari Tanima Testi (AUDIT-C), UPPS Diirtiisel
Davranis Olgegi ve Yale Yeme Bagimiiigi Olgedi kullanilarak gevrimici olarak toplanmistir. Verileri
analiz etmek icin korelasyon, MANCOVA ve aracili regresyon analizi (Hayes, Model 4) kullaniimigtir.

Corresponding author: Alev Aktas

Sivas Cumhuriyet University, Department of Psychology,
Sivas, Turkiye

E-mail: alevaktas@cumhuriyet.edu.tr

Application date: 21.04.2024 Accepted: 01.10.2024
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Bulgular: Calismaya %79 kadin ve %21 erkek katilimci dahil edilmistir. Katilimcilar arasinda sigara
ve alkol tiiketimi yayginligi sirasiyla %21,2 ve %15,8'dir. Siddetli diizeyde yeme bagimliligi prevalansi
%5,4 olarak hesaplanmigtir. Bu ¢alismanin bulgulari, cinsiyetin alkol tiiketimi ve nikotin bagimiihiginin
derecesi lizerinde 6nemli bir etkisi oldugunu ve bu etkilerin diirtiisel davranis ézelliklerine bagli olarak
degistigini gbstermektedir. Araci regresyon analizinin sonuglari da nikotin bagimiihginin derecesinin
diirtisel davraniglara bagli olarak yeme bagimliligi izerinde énemli bir etkiye sahip oldugunu, ancak
bu etkinin alkol kullanimi i¢in anlamli olmadigini géstermektedir.

Sonug¢: Calismamizin bulgulari, yasal madde kullanimi ve yeme bagimhihiginin farkli diizeylerinin
gencler arasinda yaygin oldugunu géstermektedir. Ayrica, sonuglarimiz nikotin bagimhliginin derecesi
ile diirtiisel davraniglara atfedilebilecek yeme bagimliigi arasinda énemli bir korelasyon oldugunu
gostermektedir. Bu konuda daha somut ve glivenilir bilgiler elde etmek igin farkli tekniklerin kullanimini
da iceren daha fazla arastirma yapilmasi gerekmektedir.

Anahtar Sozciikler: Sigara kullanimi, alkol kullanimi, yeme bagimliligi, uygulamali psikoloji.

INTRODUCTION

Substance abuse is a major global problem. The
issue of substance use and mental health
problems represents a significant challenge for
individuals, families, communities, and,
ultimately, societies. When the topic of substance
use arises, the initial question that is typically
posed is whether the substance in question is
legal or illegal. This question remains a crucial
aspect in the context of addressing substance
use problems. It can be reasonably assumed that
governments will continue to devote greater
resources to the eradication of illicit substances.
The inability to regulate the production and
distribution of illicit substances, including
cannabis, MDMA, heroin, amphetamines,
methamphetamines, and synthetic cannabis, may
result in unforeseen consequences on human
health and behavior (1).The focus is on treatment
and rehabilitation after use, which is a
challenging process for both those receiving and
providing treatment. Furthermore, only a small
proportion of individuals with alcohol or drug use
disorders receive treatment despite the well-
documented adverse effects of addiction on
physical, psychological, and quality of life (1).

A review of prevalence data can facilitate an
understanding of this problem. In 2020, 58.7%
(162.5 million people) of people aged 12 years
and older are reported to have used tobacco,
alcohol, or illicit substances regularly in the past
month (2). In the United States, tobacco, alcohol,
and cannabis are the substances most commonly
used by adolescents and adults (1). The 2024
EUDA (European Union Drugs Agency) report
indicates that the lifetime alcohol use rate among
young adults aged 15-34 in Turkiye is 22.1%
(male: 34.3%, female: 10.7%), while the lifetime

tobacco use rate is 47% (male: 61.9%, female:
33.2%). In the same report, the rates of alcohol
and tobacco use in the previous year were
reported as 14.9 percent and 33.2 percent,
respectively (3).

Another significant issue is that addiction is a
concept that encompasses a wide range of
behaviors. One such behavior is food addiction,
which is a type of behavioral addiction that has
been specifically defined in the literature. This
definition involves examining individuals’ eating
habits. A critical examination of the underlying
causes of this phenomenon reveals that the
process of economic progress and globalization
has profoundly shaped the dietary patterns and
preferences of individuals. In particular, there has
been a notable shift away from home-cooked
meals towards the pervasive consumption of
highly processed convenience foods, which are
often referred to as “junk food.” This shift has
occurred particularly since the 20th century (4, 5).
Ultra-processed foods are defined as foods and
beverages that undergo a series of mechanical
and chemical processes, including heating,
freezing, frying, compression, irradiation, and
microwave baking (6). These foods are typically
composed of extracted food components,
exhibiting minimal presence of natural and intact
food  substances.  Ultra-processed  foods
encompass a range of products, including
hydrogenated oils and fats, modified starches,
hydrolyzed proteins, and ground or extruded offal
“‘mix” or meat scraps. Furthermore, they contain
flavorings, colorings, and other additives that are
used to impart a ‘hyper-flavor’ (7, 8).

Some researchers have identified a high
addictive potential in certain foods (9). As in
substance addiction, the concept of craving also
emerges as a key issue in this context. The issue
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of food cravings has been the subject of
considerable debate, with binge eating being
linked to food craving for some time (10). It has
been demonstrated that individuals who
experience cravings tend to engage in more
frequent snacking, adhere to more restrictive
diets (11), and exhibit higher levels of body mass
index (12). Moreover, the concept of food
addiction has been discussed for some time (13).
It has been proposed that obese individuals are
predisposed to food addiction (14, 15) and that
there may be links between reward regions in the
brain and binge eating (15). Despite the
substantial overlap between obesity and
addictive eating behaviors, it is not possible to
account for all cases of obesity. For instance, it is
acknowledged that some individuals with a
normal weight exhibit addictive eating behaviors
(16).

In the context of the aforementioned information,
the term “food addiction” is used to describe
another eating behavior profile that exhibits a
substance-like addiction to highly processed
foods (e.g., pizza, potato chips, pastries) (17).
Given the neurobiological and behavioral
parallels between substance addiction and
overeating behavior, it is unsurprising that
scientific interest in eating addiction is on the rise
(18,19). In particular, interest in the concept of
food addiction has been driven by the findings of
brain imaging studies that have demonstrated the
presence of dopamine activity in brain regions
associated with the reward system, as observed
in substance addiction (20, 21). Furthermore, the
Yale Food Addiction Scale (YFAS), based on the
Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5), is a widely used
instrument for diagnosing this condition. As with
substance use disorders, the diagnostic process
for food addiction includes criteria such as
continued use despite negative consequences
and repeated unsuccessful attempts to reduce
use (17). There is a substantial body of research
utilizing the YFAS scale (22-24).

The use of legal or illicit substances at an earlier
age is considered a risk factor for the
development of substance use disorders (25).
Although the evidence bases for eating addiction
is not as extensive as that for substance use
disorders, it is widely acknowledged that
addictive behaviors typically emerge at an earlier
age. Consequently, this study is of significant
importance within the field of addiction literature,
both in terms of its subject matter and the fact
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that it was conducted on a young population. The
aim of this study is to investigate the relationship
between the degree of nicotine dependence and
alcohol consumption and food addiction in young
people. It also aimed to assess the role of
impulsivity as a mediating variable in this
relationship.

This study hypothesizes that higher levels of
nicotine dependence and alcohol consumption
are associated with increased food addiction in
young people and that impulsivity mediates this
relationship. This suggests that impulsive
individuals may be more susceptible to both
substance use and food addiction.

MATERIALS and METHODS

Design: The study was conducted using a cross-
sectional design. The approval of the Ethics
Committee (Decision No. 2023/1-39 dated March
17, 2023) was obtained. Prior to the
commencement of the study, informed consent
forms were obtained from all participants. No
identifying information (such as name and
surname) was obtained from the participants.
The responses were analyzed and evaluated
anonymously and collectively.

Sample: The study sample consists of students
of Sivas Cumbhuriyet University with an average
age of 21 years. The non-probability sampling
method (snowball sampling) was used. Five
hundred eighty students participated in the
research, and the number of valid questionnaires
was calculated as 533. Forty-seven students
were not included in the statistical analyses
because they did not answer the questions on
the scales and some socio-demographic
information, and the analyses were carried out on
the data of 533 students.

Data collection: The data collection was
conducted online using Google Forms, a free
software. The data collection period was defined
as spanning from 31 March 2023 to 19
December 2023. The process was conducted
utilizing the following scales and questionnaires.

Questionnaire Form: It is a form prepared by the
researcher and includes information on age, sex,
class, weight, height, waist circumference and
health status. The participants’ body weight in
kilograms (kg), height in centimeters (cm), and
waist circumference were measured using the
personal declaration method. From these
measurements, the participants’ body mass index
(BMI) was calculated separately by dividing their



body weight (in kilograms) by the square of their
height (in meters). The ranges of values were
categorized according to the World Health
Organization classification for adults (26): Weak
(low weight): <18.50, Normal: 18.50-24.99,
Overweight: 25.00-29.99, Obese: >30.

Fagerstrom Test for Nicotine Dependence
(FTND): The scale was developed by Heatherton
and colleagues (27). In 2004, Uysal et al.
conducted a Turkish validity and reliability study
and adapted a scale to assess risk and measure
the degree of physical dependence on nicotine
(28). Suppose the total score obtained from the
test is less than or equal to 4. In that case, it
means mild nicotine dependence, 5 means
moderate nicotine dependence, and greater than
or equal to 6 means severe nicotine dependence.
Alcohol Use Disorders Identification Test-Short
Form (AUDIT-C): This scale (AUDIT) is a scale
developed by the World Health Organisation to
measure alcohol-related problems in the past 12
months. It is a 10-item scale that measures
drinking habits, alcohol consumption, and
alcohol-related problems. There is also a short
form of the scale (AUDIT-C) that includes only
the first three questions about alcohol use. The
short form is most commonly used in screening
for hazardous alcohol use (29). The scale
enables the evaluation of risky alcohol use levels
according to the obtained scores. The
corresponding points are as follows: 0 to 4; low
risk, 5 to 7; increasing risk, 8 to 10; higher risk
and 11 to 12; possible dependence. The validity
and reliability of the revised Turkish version was
conducted by Saatgioglu et al. The Cronbach
alpha coefficient of internal consistency was 0.85
(30).

UPPS Impulsive Behaviour Scale: This scale,
which includes a total of 45 questions, was
developed by Whiteside and Lynam in 2001 to
measure impulsivity (31). The validity and
reliability study of the Turkish version of this scale
was conducted by Yargic et al. (2011), and it was
reported to be a good tool for screening the traits
related to impulsivity. The scale consists of 4
sub-dimensions: Urgency, Premeditation,
Perseverance, and Sensation-Seeking (32).

Yale Food Addiction Scale (YFAS): This scale
was developed by Gearhardt and colleagues in
2009 and is a 27-item scale that measures food
addiction similarly to substance addiction
symptoms (33). The scale has two scoring
methods. At least one of the symptoms must be
present to meet the criteria for food addiction,
and three or more of the symptoms must be

present in the past 12 months to be diagnosed
with food addiction, in addition to clinical
worsening. In our country, the validity and
reliability study of the scale was first carried out
by Bayraktar et al. in 2012, and the internal
consistency coefficient was found to be 0.93 (34).
Furthermore, a validity study was conducted by
Biyudktuncer et al. in 2019, according to the
DSM-V (35).

Data Analysis: The data was analyzed using

SPSS v.25. Correlation, MANCOVA, and
Mediated Regression Analysis were used to
analyze. The statistical significance was

accepted as 0.05 (p < .05).

Mediated regression analysis was conducted to
examine whether or not impulsive behavior has a
mediating role in the relationship between the
degree of nicotine dependence or alcohol use
and food addiction. The indirect effects macro of
Preacher and Hayes (36) was used in the
analyses. Bootstrapping, a computationally
efficient method of resampling the dataset and
estimating the indirect effect in each resampled
dataset, was considered. Preacher and Hayes
(36) defined mediation processes with only one
mediating variable as simple mediation.

RESULTS

Participants’ descriptive findings

Table-1 presents a descriptive overview of the
participants. Most participants were female
(79%), while the remaining 21% were male. Most
participants were enrolled in social fields of study,
including social work, psychology, political
science, and Turkish language and literature
(66.2%). The remaining 33.8% were enrolled in
fields such as dentistry, medicine, computer
science, electrical engineering, and architecture.
The majority of the participants were in their first
year of study.

A total of 4.9% of participants had been
diagnosed with a physical iliness, while 3.9% had
been diagnosed with a psychiatric illness. The
physical conditions reported included allergic
rhinitis, asthma, diabetes, hepatitis B, anemia,
migraine, reflux, rheumatism, thyroid, and
pancreatitis. Psychiatric disorders were reported
as anxiety disorder, depressive disorder, body
dysmorphic disorder, bulimia nervosa, attention
deficit hyperactivity disorder, epilepsy, obsessive-
compulsive  disorder, conversion disorder,
generalized anxiety disorder, and social phobia.
Additionally, 12.4% of participants reported
recent regular use of a medicine with a doctor’s
recommendation, while 2.3% reported recent
regular use of a medicine without a doctor’s
recommendation (Table-1).
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Table-1. Descriptives Statistics.

Variables n %
Sex Female 421 79
Male 112 21
Department Social science 353 66.2
Natural science 180 33.8
Grade 1st grade 213 40
2st grade 122 22.9
3st grade 71 13.3
4st grade 105 19.7
postgraduate 22 4.1
Physical iliness Yes 26 49
No 507 95.1
Psychiatric disease Yes 21 3.9
No 512 96.1
Use of medicines with doctor’s advice Yes 66 124
No 467 87.6
Use of medicines without doctor’s advice Yes 12 2.3
No 521 97.7
Desqri_ptive Statisti(_:al Finglings on 2.1 158
Participants’ Smoking, Drinking, and Food '
Addiction ‘
Figures-1 and 2 illustrate the prevalence of
smoking and alcohol consumption among the
study participants. The data indicates that 21.2% 82,2
of the participants engage in smoking habits,
while 15.8% engage in alcohol consumption.
3,4 myes =no = give up
‘. Figure-2. Alcohol use (%).
75,4 Findings on Correlation Analysis
Table-2 presents descriptive statistics and
Pearson correlation coefficient values. Age, BMI,
_ and alcohol consumption exhibited a significant
=Yyes =no =giveup positive  correlation. The  subscales  of

Figure-1. Cigarette use (%).

The final scoring using the YFAS scale revealed
that 5.4% of the participants met the diagnostic
criteria for severe food addiction, 1.1% for
moderate food addiction, and 0.4% for mild food
addiction. Additionally, 27% of the participants
were assessed as not having a food addiction
because they did not meet the clinical criteria,
although they exhibited some symptoms of a
food addiction (see Figure-3).
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premeditation and perseverance demonstrated a
negative relationship with food addiction,
whereas impulsivity and sensation-seeking
exhibited a positive and significant relationship.
Additionally, there was a significant positive
relationship between food addiction and degree
of nicotine dependence. Alcohol use exhibited a

significant negative relationship with
premeditation and perseverance subscales.
Furthermore, there is a significant positive

correlation between alcohol consumption and the
degree of nicotine dependence.
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Figure-3. Rates of participants’ food addiction diagnosis (%)
Table-2. Correlations between Variables.
Variables 1 2 3 4 5 6 7 8 9 10
1. Age -
2. Sex -.138" -
3. BMI 113" -.077 -
4. YFAS -.052 .073 .032 -
5. UPPS- 049  -034  -010 -137" ;
premeditation
6. UPPS- -.078 .044 -.024 .345" -.205" -
urgency
7. UPPS-
sensation -.051 -.164" -.032 .163" .090" .268" -
seeking
8. UPPS- 065 001 021  -086 5227 -o577 164
perseverance
9. FTND .155 -.326" -.018 241" -.009 -.043 068 -.002 -
10. AUDIT-C 194" -317"  -.004 082 -260"  -049 . -245 304 )
M 21.74 0.79 22.71 1.83 35.56 25.91 34.6 29.22 280 294
9
SD 4.576 0.41 8.04 2.76 5.09 6.92 7.53 512 252 232

Note. * p < .05; **p < .01; Sex: 0: Male 1: Female, BMI: Body Mass Index, YFAS: Yale Food Addiction Scale, UPPS: Impulsive
Behavior Scale, FTND: Fagerstrom Test for Nicotine Dependence, AUDIT-C: Alcohol Use Disorder Identification Test-Short

form

Figures-4 and 5 illustrate the distribution of
degree of nicotine dependence and alcohol
consumption by sex. Furthermore, multivariate
analysis of covariance (MANCOVA) was
employed to ascertain whether there was a
statistically significant difference between female
and male scores on the AUDIT-C and FTND,
controlling for participants’ scores on the UPPS
impulsive behavior. Consequently, the dependent
variables were the degree of nicotine
dependence and alcohol consumption, the
independent variable was sex, and the covariate

was impulsive behavior (see Table-3). The
MANCOVA analysis revealed a statistically
significant correlation between the degree of
nicotine dependence (F(1, 74) = 4.547, p < .05,
np® = .06) and alcohol use (F(1, 74) = 25.427, p <
.001, np? = .26) among the youth. The male
participants exhibited a higher degree of nicotine
dependence (M = 4.18, SD = 2.78) and alcohol
use (M = 4.03, SD = 2.91) than the female
participants (M = 2.50, SD = 2.36; M = 2.50, SD =
1.76).

Ege Journal of Medicine / Ege Tip Dergisi



Findings on Degree of Nicotine Dependence
and Alcohol Consumption By Sex

10.0

50

FTND score

25

00

50 75 100

125

UPPS score

Figure-4. Scatter plot for FTND scores

Table-3. Findings on MANCOVA Analysis

sex

Male
Female

AUDIT-C score

125

50

25

0.0

sex

Male
Female

50 78

UPPS score

Figure-5. Scatter plot for AUDIT-C scores

Dependent  Type lll Sum df Mean F p Partial Eta
Variable of Squares Square Squared
(ne?
Corrected model FTND 83.7622 3 27.921 4.452 .006 .153
AUDIT-C 111.734° 3 37.245 7.986 .000 .245
Intercept FTND 28.516 1 28.516 4.547 .036 .058
AUDIT-C 118.581 1 118.581 25.427  .000 .256
Sex FTND 39.681 1 39.681 6.327 .014 .079
AUDIT-C 35.721 1 35.721 7.660 .007 .094
UPPS FTND 3.246 1 3.246 .518 A74 .007
AUDIT-C 55.942 1 55.942 11.996 .001 .139
Sex * UPPS FTND 29.723 1 29.723 4.739 .033 .060
AUDIT-C 26.785 1 26.785 5.743 .019 .072
Error FTND 464.084 74 6.271
AUDIT-C 345.099 74 4.664
a. R Squared = .153 (Adjusted R Squared = .119)
b. R Squared = .245 (Adjusted R Squared = .214)
Table-4. Direct and Indirect Effects of Cigarette Use on Food Addiction.
Unstand. SE t p LLCI ULCI
Total Effect 0.3216 0.0953 3.3748 0.01* 0.1329 0.5102
Direct Effect (c*-path) 0.3237 0.0946 3.4201 0.0009* 0.1262 0.4603
Covariates
Sex 1.0563 0.4825 2.1893 0.0305* 0.1010 2.0117
BMI 0.0120 0.0181 0.6654 0.5071 -4.6987 -1.4673
Indirect Effect (a*b-path) Unstand. BootSE BootLLCI BootULCI
0.0021 0.0135 - - 0.0307 0.0263

Notes. *p<.05

Cigarette use (independent), impulsive behavior (mediator), food addiction (dependent)
cov=c(“sex”, “BMI”) , LLCI: Lower limit confidence interval, ULCI: Upper limit confidence interval Unstand.: Unstandardized
regression coefficient, SE: Standard error.
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Figure-6. The mediating role of impulsive behavior on food addiciton in cigarette use (a*b:indirect effect, ¢ *-

path:direct effect)

Impulsive
a-path behavior
c-path
Alcohol use

b-path

Food

addiction

Figure-7. The mediating role of impulsive behavior on food addiction in alcohol use (a*b: indirect effect, ¢ -path:

direct effect)

Table-5. Direct and Indirect Effects of Alcohol Use on Food Addiction.

Unstand. SE t p LLCI ULCI

Total Effect 0.1459 0.1334 1.0938 0.2765 -0.1186 0.4104

Direct Effect (c*-path) 0.1895 0.1392 1.3611 0.1764 -0.0866 0.4656
Covariates

Sex 0.6987 0.6522 1.0713 0.2865 -0.5945 1.9919

BMI 0.0100 0.0225 0.4446 0.6575 -0.0346 0.0546

Indirect Effect (a*b-path) Unstand. BootSE BootLLCI BootULCI
-0.0436 0.0408 - - -0.1216 0.0440

Notes. *p<.05

Alcohol use (independent), impulsive behavior (mediator), food addiction (dependent)

cov=c(“sex”, “BMI”) , LLCI: Lower limit confidence interval, ULCI: Upper limit confidence interval
Unstand.:Unstandardized regression coefficient, SE: Standard error.
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Findings on Mediated Regression Analysis
The variables are presented in Figures-6 and 7 in
accordance with Model 4, developed by Hayes
(37). The dependent variable is food addiction,
which is represented by the total score on the
YFAS, which encompasses 11 criteria as outlined
in the DSM-5. The independent variable is the
total score on the FTND for the degree of nicotine
dependence and the AUDIT-C for alcohol. The
mediating variable is impulsive behavior, as
indicated by the UPPS scores. As illustrated in
Figures 5 and 6, the impact of nicotine
dependence and alcohol consumption on the
UPPS impulsive behavior score (a-path), the
influence of the UPPS impulsive behavior score
on nicotine dependence and alcohol use (b-path),
and the effect of nicotine dependence and
alcohol on food addiction (c'-path) were
analyzed. Sex and BMI variables were also
included in the analysis as covariates.

The degree of nicotine dependence, sex, and
BMI variables did not have a statistically
significant effect on UPPS impulsive behavior
scores (F3.121=0.0995, R2=0.0025, p>.05).
Therefore, the model (a-path) is not significant.
The degree of nicotine (f=0.0953, p<.05) and
sex (B=0.4854, p<.05) were found to have a
significant effect on the YFAS scores.
Consequently, the model (c'-path) was found to

be significant (F3.121=4.3686, RZ2=0.0977,
p<.01). Furthermore, the effect of the mediator

and other variables on the YFAS scores was
found to be significant (F3.121=3.9862,

R2=0.1173, p<.01). The degree of nicotine
dependence (=0.0946, p<.001) and sex
(B=0.4825, p<.05) were found to have a
statistically significant effect on food addiction
scores. The effect results regarding the mediating
role of UPPS impulsive behavior are also
presented in Table-4. Accordingly, the indirect
effect (a*b-path) is significant, as evidenced by
the bootstrap confidence interval, which does not
include zero (y=.0021, SE=.0135, 95%CI [.0307,
.0263)).

The results of the analysis of the direct and
indirect effects of alcohol consumption on food
addiction are presented in Table-5. No
statistically significant difference was identified

(F4.105=0.5866, R2=0.0163, p>.05).

DISCUSSION

The objective of this study was to examine the
degree of nicotine dependence and alcohol
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consumption, as well as food addiction, in young
people. Additionally, the study aimed to
investigate the relationship between the degree
of nicotine dependence and alcohol consumption
of young people and food addiction and to
assess whether the level of impulsive behavior
plays a mediating role in this relationship. The
findings of this study indicate that sex has a
significant effect on alcohol consumption and
degree of nicotine dependence, with these
effects varying depending on impulsive behavior
characteristics. The results of the mediated
regression analysis also demonstrate that the
degree of nicotine dependence has a significant
effect on food addiction depending on impulsive
behaviors, although this effect is not significant
for alcohol use.

Tobacco use represents one of the most
significant public health concerns globally. The
World Health Organization (2022) reports that
tobacco is the leading cause of preventable
mortality, kiling more than 8 million people
annually. Of these deaths, over 7 million are
attributed to direct tobacco use, while an
additional 1.2 million are attributable to second-
hand smoke exposure (38). The use of tobacco
in the form of cigarettes or in various other forms
results in the development of an addiction
pattern, which is dependent on the duration and
guantity of use. It is well-established that nicotine
is the primary factor in the formation of this
pattern (39). The present study indicates that the
prevalence of smoking and alcohol consumption
among the participants was 21.2% and 15.8%,
respectively.

A considerable number of studies have been
conducted on the issue of smoking among
university students. For instance, a study
conducted among undergraduate students in
Greece reported a tobacco use rate of 35% (40).
Another study conducted in Turkiye revealed that
23.4% of university students exhibited mild
nicotine dependence, 2.8% exhibited moderate
dependence, and 3.4% exhibited severe
dependence. The same study calculated that the
rate of risky alcohol consumption was 2.5%, risk-
free alcohol consumption was 23.4%, and alcohol
dependence was 2% (41).

Ethyl alcohol is the most commonly abused
psychostimulant worldwide, following caffeine
and tobacco. (39). The World Health
Organization (WHO) has determined that the
average value of pure alcohol consumption per



capita per year is 12.33 for France, 12.91 for
Germany, 11.19 for Russia, 9.87 for the United
States and that this value for our country is
calculated at 1.4 liters for 2018 (42). A study
conducted in Italy revealed that 19% of university
students exhibited risky alcohol use (44). In a
recent study in Tuarkiye, Atlam et al. (45)
calculated the rate of risky alcohol use as 12% in
a sample that included different segments of
society (including university students). Although
these data and other similar findings (including
our own) were obtained through self-reporting, it
can be said that the rates are remarkable.

It is well-established that sex plays a significant
role in the consumption of tobacco and alcohol.
Our study revealed that female and male young
people exhibited distinct patterns of nicotine
dependence and alcohol use, which were
dependent on impulsive behavior. A study
conducted on university students in our country
revealed that the frequency of smoking and
alcohol use was higher in males than in females,
a finding that aligns with our own (46). These and
similar findings suggest that males and young
people may be at an elevated risk for legal
substance use. In addition to substance use, the
dietary habits of young people also warrant
investigation. The consumption of food and drink
outside the home has become a popular and
alternative way of eating. Research has
demonstrated that 2.5 billion people worldwide
consume what is commonly referred to as “street
food” (47). A report covering the years 2015-2018
in the US indicated that the rate of fast food
consumption among children and adolescents on
a given day was 36.3% (49). A further report
published in the United States covering the years
2013-2016 indicates that 36.6% of adults
consume fast food on a given day. Men consume
fast food at a higher rate than women, with
37.9% of men consuming fast food on a given
day compared to 35.4% of women (48).

In our country, there is a great deal of interest in
the eating behavior of individuals and,
consequently, weight gain. This has led to a
plethora of studies being conducted in the
literature. In particular, these studies focus on
obesity. A review of the general statistics (TUIK,
2019) reveals that, based on body mass index
calculations, the prevalence of obesity among
individuals aged 15 years and above in Turkey
was 19.6% in 2016, with this figure increasing to
21.1% in 2019. In terms of gender, it has been
demonstrated that there is a greater prevalence
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of obesity among females than males (female;
24.8%, male; 17.3%). It has been reported that
obesity and overweight have become a global
epidemic in both adults and children (15,50). One
of the factors thought to be contributing to this
epidemic is the easy accessibility of excessively
fatty, salty, or sugary foods. However, it has been
suggested that there are other factors influencing
this epidemic (51).

The diagnostic process for food addiction, as with
substance use disorders, includes criteria such
as continued use despite negative consequences
and repeated unsuccessful attempts to reduce
consumption (17). In our study, food addiction
was calculated using the YFAS scale (v.2.0). It
was found that 5.4% of the adolescents met the
diagnostic criteria for severe food addiction. A
considerable body of research utilizing the YFAS
scale is available in the literature (22-24). The
findings of these studies indicate that the group
with the highest consumption of processed foods
exhibits more problematic eating behaviors than
the group with the lowest consumption of
processed foods (e.g., vegetables, fruit, protein).

A study conducted in Poland among individuals
aged 18 to 82 years revealed that individuals in
the younger age group and those with a higher
body mass index (BMI) exhibited a greater
preference for unhealthy foods, including crisps,
salty snacks, fast food, and sugary fizzy drinks
(52). A study conducted with university students
in Istanbul reported a food addiction rate of
21.7% (n=65) and identified a significant
relationship between food addiction and the level
of impulsivity (53). In a further study conducted
among university students, it was reported that
3.4% of the students were in the high-risk group
in terms of food addiction (54). Given that
impulsivity is a factor thought to be associated
with alcohol/substance use (55, 56) and eating
behavior (57), this study also investigated the
participants’ levels of impulsivity.

It has been proposed that there are parallels
between drug addiction and food addiction, with
changes and activation observed in certain brain
regions. In this context, neurobiological evidence
is particularly pertinent. Consequently, research
examining the interrelationships  between
substance abuse issues and food addiction at
various levels is crucial. For instance, a study
conducted on individuals aged 14-21 (2017)
revealed a significant positive correlation
between  smoking, alcohol  consumption,
substance use, and food addiction (58). In the
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present study, we employed a mediation analysis
approach, utilizing Hayes’ Model 4, to examine
the relationship between nicotine dependence
and alcohol consumption and their respective
effects on impulsive behavior. Our findings
revealed that the direct and indirect effects of
nicotine dependence on food addiction were
statistically significant, whereas the direct and
indirect effects of alcohol consumption on food
addiction were not. In particular, our results
indicate that the cultural characteristics of the
sample studied may also be an effective variable.
The fact that this relationship, which is clear for
the degree of nicotine dependence, is not found
for alcohol consumption may also be explained
by the generally accepted patterns of alcohol
consumption in the province of Sivas.

A significant finding of our study is that certain
psychological characteristics of individuals were
considered. In our study, the level of impulsive
behavior in young people was found to be
associated with legal substance use and food
addiction. Appropriate statistical models were
used to analyze the data. Previous studies (59,
60) have also highlighted the importance of
impulsivity in eating behavior. These studies
have suggested that individuals with high levels
of impulsivity may have a lower ability to control
their eating behavior than those with lower levels
of impulsivity. However, further research is
needed to confirm this association.

Limitations

The most significant limitation of our research is
the potential for social desirability. Although this
effect has been the subject of debate, the use of
guestionnaires and scales to obtain information
from individuals can provide accurate and reliable
data to some extent. Furthermore, the fact that
the sample was selected using non-probabilistic
methods may have influenced participants’
motivation to participate in the research, with
some individuals being more likely to volunteer
than others. For instance, individuals with higher
levels of smoking and/or alcohol consumption
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may have chosen not to participate in this
research. Consequently, in subsequent studies
where university students are selected as the
target sample group, these limitations can be
mitigated by employing more systematic
sampling methods. In summary, it should be
noted that sampling was not possible in this
study, and therefore, the findings cannot be
generalized to the entire population.
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most of our research sample is female, which
may influence the interpretation of the findings.

CONCLUSION

The findings of our study indicate that legal
substance use and food addiction are prevalent
among young people. Furthermore, our results
demonstrate a significant correlation between the
degree of nicotine dependence and food
addiction, which can be attributed to impulsive
behaviors. The abuse of substances or drugs is
regarded as a social, security, physical, and
mental health problem. There is a wealth of
evidence indicating that the use of drugs at an
early age can result in a high-risk clinical and
psychosocial profile in the future (61). It is,
therefore, necessary to identify other factors that
may increase or encourage substance use
behaviors among young people and to plan
preventive research on these factors. At times,
eating behavior and substance use can be seen
as behaviors that trigger each other and/or occur
together. Further research, including the use of
different techniques, is required in order to obtain
more concrete and reliable information on this
subject.
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ABSTRACT

Aim: The precise mechanism underlying autoimmune thyroiditis is still unclear. The female
preponderance suggests the role of estrogens in autoimmunity, and there is strong evidence about
this role. Bisphenol A (BPA), a widely used endocrine disruptor, may have estrogenic effects and
affect autoimmunity through estrogenic and non-estrogenic mechanisms. We aimed to determine the
relationship between serum BPA levels and thyroid autoimmunity.

Materials and Methods: We performed a cross-sectional case-control study involving 143
autoimmune thyroiditis patients and 95 age-matched healthy controls. Serum BPA levels were
measured using ELISA method.

Results: BPA levels were not significantly different between autoimmune thyroiditis and control
groups. The percentage of antibody-positive patients, thyroid function, thyroid antibody levels, or BMI
were not different between BPA quartiles. Also, there was no correlation between BPA levels and
thyroid autoantibody levels.

Conclusion: Serum BPA levels were not significantly different in autoimmune thyroiditis. Also, we
could not show any relationship between BPA, thyroid function tests, and thyroid antibody levels.

Keywords: Autoimmune thyroiditis, Bisphenol A, Endocrine disruptors

oz

Amag: Otoimmiin tiroiditin altinda yatan kesin mekanizma hala belirsizdir. Kadinlarin baskin olmasi,
ostrojenlerin  otoimmdiinitedeki roliinli dislindirmektedir ve bu rol hakkinda glglii  kanitlar
bulunmaktadir. Yaygin olarak kullanilan bir endokrin bozucu olan Bisfenol A (BPA), éstrojenik etkilere
sahip olabilir ve 6strojenik ve éstrojenik olmayan mekanizmalar araciligiyla otoimmdiniteyi etkileyebilir.
Serum BPA diizeyleri ile tiroid otoimmdinitesi arasindaki iligkiyi belirlemeyi amagladik.

Gereg ve Yoéntem: 143 otoimmlin tiroidit hastasi ve 95 yas eslestiriimis saglikli kontrol iceren kesitsel
bir olgu-kontrol ¢alismasi gerceklestirdik. Serum BPA diizeyleri ELISA yéntemi kullanilarak él¢dild(i.
Bulgular: BPA diizeyleri otoimmiin tiroidit ve kontrol gruplari arasinda anlamli 6lgiide farkli degild.
Antikor pozitif hastalarin yiizdesi, tiroid fonksiyonu, tiroid antikor diizeyleri veya BKi agisindan BPA
dortliikleri arasinda fark saptanmadi. Ayrica, BPA dlizeyleri ile tiroid oto antikor diizeyleri arasinda bir
korelasyon yoktu.

Sonug¢: Serum BPA diizeyleri otoimmdiin tiroiditte énemli dlgide farkli degildi. Ayrica, BPA, tiroid
fonksiyon testleri ve tiroid antikor diizeyleri arasinda herhangi bir iliski gésteremedik.

Anahtar Soézciikler: Otoimmiin tiroidit, bisfenol A, endokrin bozucular.
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INTRODUCTION

Autoimmune thyroid disease is the most
prevalent cause of hypothyroidism in iodine-
sufficient areas. It is characterized by the
presence of thyroid autoantibodies, mainly anti-
thyroid peroxidase (anti-TPO) and anti-
thyroglobulin (anti-Tg). The precise mechanism
underlying autoimmune thyroid disease is
unclear. Both genetic and environmental factors
are implicated in pathogenesis. Autoimmune
thyroid disorders demonstrate a female
preponderance, suggesting the role of estrogens
in autoimmunity. Immune cells express estrogen
receptors. There is compelling evidence of the
relationship between estrogen and autoimmunity
via diverse and complex modulatory and
stimulating roles (1). This cascade of complex
interaction of hormones and environmental
factors in genetically susceptible individuals leads
to autoimmune disorders, including autoimmune
thyroiditis (2).

Bisphenol A (BPA) is widely used in plastics (3).
Its widespread use results in high levels of
exposure in humans and animals (4). It can bind
to estrogen receptors and exert estrogenic or
anti-estrogenic effects (5). Enhancement of the
immune-stimulating effects of the estrogens. T
cell aggregation, effects on prolactin levels and
cytochrome P450, and promoting reactive
oxygen species formation are the other
components of BPA induced autoimmunity(6).
Given the higher prevalence of autoimmune
thyroid disease in women, the potential role of
BPA's estrogenic effects in its pathogenesis is a
compelling area of study. Our aim was to assess
serum BPA levels in autoimmune thyroiditis and
control subjects, with the potential to reveal
intriguing implications for this relationship.

MATERIALS and METHODS
Ethics statement

The study was rigorously approved by the local
ethics committee of Ege University Faculty of
Medicine with approval number 13-11/13 at
04/12/2013. All the participants provided oral and
written informed consent, and we ensured that all
study steps were in strict alignment with the
Declaration of Helsinki Principles revised in 2008,
instilling confidence in the study's integrity.

Subjects and study design

This is a cross-sectional study including 143
patients with autoimmune thyroiditis and 95 age-
matched thyroid autoantibody-negative healthy
controls. Autoimmune thyroiditis was diagnosed

16

in patients with anti-TPO and/or anti-Tg antibody
positivity and sonographic findings of thyroiditis
(i.e., hypo-echogenicity and heterogeneity of the
parenchyma). The patients under levothyroxine
replacement treatment were included as long as
their thyroid hormones were in the euthyroid
range. Subjects negative for anti-thyroid
antibodies and normal sonographic appearance
of the thyroid were recruited as controls. Subjects
with overt hypo/hyperthyroidism, ALT/AST levels
over three times the upper limit of normal,
estimated glomerular filtration rate under 60
ml/min/1.73 m?, pregnancy, oral contraceptive
use, acute systemic illness, and active
malignancy were excluded. A detailed medical
history and thorough physical examination were
performed on  all participants. Height
(centimeters) and weight (kilograms) were
measured. We calculated body mass index (BMI)
by dividing weight (kg) by square meter of height
(m?). Circulating levels of TSH, Free
Triiodothyronine (FT3), Free thyroxine (FT4),
anti-TPO, and anti-Tg were measured using
immunochemical methods (Beckman Coulter DXI
800, USA)

The venous blood of both the patient and control
groups was drawn following an overnight fasting.
The serum was separated and stored at -80°C.
Using a competitive ELISA method, Serum BPA
levels were determined using a commercial kit
(IBL Co., Ltd., Gunma, Japan).
Spectrophotometric measurement was performed
at a wavelength of 450 nm using the Thermo
Scientific Multiskan GO model ELISA reader
(Finland). The absorbance curves were used to
determine BPA concentrations. The results were
expressed in ng/mL.

Statistical analysis

IBM SPSS version 25.0 (Chicago, IL, USA) was
used for statistical analysis. Descriptive statistics
of continuous variables were reported as median
(interquartile range-IQR) and mean + standard
deviation (SD), frequencies and percentages
were provided for categorical variables. For
comparison of two continuous variables Mann-
Whitney U or Student's t-test was used while for
more than two variables, one-way ANOVA or
Kruskall-Wallis test was employed. Depending on
distribution, Spearman's rank or Pearson's
correlation coefficient was used for correlations.
We performed logistic regression analysis to
investigate the relationship between
autoimmunity status and BPA. A p-value of less
than 0.05 was considered statistically significant.
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RESULTS

A total of 238 age and BMI matched subjects
were included in the study (26 Male/ 212
Female). One hundred forty-three (60.1%) of the
patients were antibody positive while 95 (39.9%)
were controls. The groups were not different in
terms of thyroid hormone levels. BPA levels were
not significantly different between autoimmune
thyroiditis and control groups (p=0.998) (Table-1).
When the groups were compared by their
levothyroxine replacement status, there was no
significant difference in terms of BPA and thyroid
function tests. Patients were grouped by their
BMI (<25, 25-30, and >30 kg/m2), and there was
no significant difference in BPA levels (data not
shown).

Only a minority of the patients were male
(10.1%). There were no significant differences in
BPA levels between male and female groups

(p=0.086). Likewise, thyroid function tests and
thyroid antibody levels were similar according to
gender.

No significant differences were detected in terms
of thyroid function tests, thyroid autoantibody
levels, age, or BMI between BPA quartiles
(Table-2). Also, the ratio of antibody-positive
subjects was not different between BPA quartiles
(p=0,87).

There was no correlation between the levels of
BPA and anti-Tg, anti-TPO, FT3, FT4, TSH, age,
and BMI in autoimmune thyroiditis and control
groups (Table-3).

Logistic regression analysis with a full model
including age, BMI, BPA, TSH, FT4, and FT3 as
independent  variables and  autoimmunity
presence as dependent variable, the final model
was significant for only TSH with an OR of 1.2
(%95 Cl 1.01-1.42 p=0.04).

Table-1. Comparison of the demographic and laboratory characteristics of the subjects.

Variables Autoimmune thyroiditis Controls P
n=143 n=95
Sex, FIM 14/129 12/83 0.529
Age, years 42.57 £ 11.86 44,53 £ 13.26 0.666
BMI, kg/m? 27.61+£4.97 27235 0.512
TSH(MUIL) 2.00 (2.4) 1.48 (1.82) 0.073
fT4(ng/dL) 0.86 (0.23) 0.87 (0.19) 0.943
fT3(ng/L) 2.92 (0.48) 2.93 (0.54) 0.183
Anti-T(IU/mL) 4.7 (75.9) 0.20 (0.95) <0.001*
Anti-M(IU/mL) 255.3 (617.9) 0.70 (1.1) <0.001*
BPA(ng/mL) 1.13 (62.74) 0.99 (65.81) 0.998
Table-2. Comparison of groups according to BPA Quartiles.
p Q1 Q2 Q3 Q4
BPA <0.001 0.37(0.09) 0.84 (0.19) 1.85 (18.43) 85.6 (20.69)
Age 0.964 43.3+10.91 42.67 £12.18 44.69 +12.88 42.78 £14.07
BMI 0.767 27.63 +5.84 27.88 £4.72 26.96+ 4.75 27.27+ 4.58
TSH 0.511  1.87 (2.26) 1.78 (2.5) 1.46 (1.74) 1.91 (2.97)
FT4 0.63 0.82 (0.21) 0.87 (0.23) 0.88 (0.23) 0.87 (0.18)
FT3 0.91 2.97 (0.44) 2.92 (0.49) 2.97 (0.59) 2.9 (0.5)
AntiM  0.63 17.3 (273.7) 19.4 (265.5) 12.4 (297.2) 40.4 (642.8)
AntiT  0.99 0.5 (4.8) 1.4 (26.8) 1 (18.75) 1.4 (26.5)
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Table-3. Evaluation of the relation between BPA and the other demographic and laboratory variables.

Control Autoimmune thyroiditis
r p r p
BMI -0.099 0.354 0.071 0.438
TSH -0.092 0.373 0.071 0.402
fT4 0.149 0.150 -0.050 0.550
fT3 -0.139 0.183 -0.016 0.847
Anti-T -0.187 0.071 0.071 0.404
Anti-M 0.128 0.290 0.103 0.223
DISCUSSION our study participants had detectable BPA serum

The potential effects of BPA on autoimmunity,
either through estrogenic or direct effects, have
drawn attention to possible pathogenetic effects
on autoimmune thyroiditis. However, the current
literature has revealed inconsistent results. We
couldn’t demonstrate any significant difference
between autoimmune thyroiditis and control
groups as regards serum BPA levels. Also, we
failed to show any association between serum
BPA levels and antibody titters or antibody
positivity. There was no difference in BPA,
thyroid function tests and thyroid antibodies in
terms of gender.

Chailurkit et al were the first to evaluate BPA in
autoimmune thyroiditis. They found that
increasing BPA quartiles were accompanied by
an increasing proportion of antibody-positive
patients. They also found that the BPA quartile,
age, and gender were independent determinants
of anti-TPO antibody presence (7). Nevertheless,
Choi et al. could not reveal any association
between thyroid antibodies and urinary bisphenol
A (8). Recently, in line with the aforementioned
results, Yuan et al. failed to demonstrate any
association between urinary BPA and thyroid
autoantibodies in women of childbearing age (9).

Conflicting results may arise for various reasons,
such as the study population, the detection
method for BPA, and the stability and half-life of
BPA. Different detection methods may vyield
different results. Also, the stability of phenolic
compounds varies according to the type of
sample, such as urine or blood, and storage
method (4). ELISA method is less sensitive than
liquid chromatography-mass spectrophotometry
(LC-MS) technique. (3, 10) Because of their
relatively short half-life, serum BPA levels may be
less reliable compared to urinary BPA for
reflecting daily BPA exposure. Somehow, all of
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levels which indicates the widespread exposure
to BPA in the community.

The urinary BPA levels have been found to be 42
times higher than the serum levels. Also, the
timing of the urine or blood sampling is important
in relation to meals and the BPA content of the
meal. Albeit, serum BPA may be more accurate
in reflecting tissue concentrations, so it should
not be entirely overlooked (11). However, there is
still  controversy surrounding the clinically
significant levels of BPA. Some studies suggest
that levels in the nanomolar range are enough to
exert its effects (12), (13)

Apart from thyroid autoimmunity, BPA affects the
thyroid in other aspects as well. Kitamura et al
stated that BPA acts as a thyroid hormone
agonist (14) on the contrary, others showed
antagonistic effects on thyroid hormone receptors
(TR) (15, 16) Some in vitro studies suggest that
BPA causes thyroid disruption at the translational
level by upregulating or down-regulating the
genes involved in thyroid hormone synthesis or
their transcription factors (17).

A recent meta-analysis showed a positive
correlation between FT4 levels and BPA levels in
females (18). On the other hand, some other
studies failed to indicate any association between
BPA and thyroid function (19, 20). In our study,
we could not define any differences in thyroid
hormone levels between autoimmune thyroiditis
and control groups. Also, thyroid hormones were
not significantly different among BPA quartiles.
There was no correlation between BPA levels
and TSH, FT4, and FT3 levels.

A recent study examined the relationship
between serum and urinary BPA and analogs
and thyroid volume and function. They failed to
show any relationship between thyroid volume
and function and serum and urine levels of
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bisphenols except bisphenol C (BPC) (21). Choi
et al. demonstrated that in patients with thyroid
autoantibody positivity, the risk of thyroid nodules
increased with increasing urinary BPA levels (8) .
In our study, we did not have access to thyroid
volume data of all patients, but the nodule
prevalence was not different between BPA
quartiles (data not shown).

Epidemiological studies to evaluate the effects of
BPA on thyroid function are limited for several
reasons. BPA exposure begins in utero and
continues for a lifetime. BPA exposure during the
early stages of life may have a transgenerational
effect, predisposing the subsequent generations
to the risk of BPA-related disease. Since
autoimmunity is a lifelong process, it is hard to
build a cause-effect relationship between BPA
and thyroid autoimmunity. Another obstacle to
EDC studies is their lipophilic nature, leading
them to accumulate on tissues, which eventually
results in leakage from deposits and longstanding
toxicity.

Main Points

Although we could not define any relationship
between serum BPA levels and autoimmunity, it
is hard to draw firm conclusions with EDC studies
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Cilde uygulanan agril elektrik uyarisiyla list ekstremite kaslarinda olusan
eszamanl refleks yanitlarin elektromiyografi ile incelenmesi

Examination of simultaneous reflex responses in the upper extremity muscles by
recording electromyography with painful electrical stimulation on the skin
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Amag¢: Bu arastirmada, saglikli bireylerde agrili elektriksel uyarimin bilateral m. brachioradialis
kasindaki refleks yanitini klasik analiz ve frekans analiz yontemlerini birlikte kullanarak incelemek
amagclanmigtir.

Gereg ve Yontem: Dokuz saglikh katilimcinin dominant el sirtina agrili elektrik uyarani verilerek tek
motor Unite ve ylzeyel elektromiyografi kayitlari alindi. Elektrik uyarisi 0,2 ms sureli kare puls
seklinde, 1-2 saniye araliklarla rastgele uygulandi. Uyaridan 400 ms 6ncesi ve 500 ms sonrasindaki
kismin ortalamasi alindi. Kayitlarda 16 motor Unite secilerek analizi yapildi. Ylzeyel elektromiyografi,
peristimulus time histogram ve peristimulus frekansgram analizlerinin kiimulatif toplam grafiklerinden
refleks latans ve sire bilgileri elde edildi.

Bulgular: Dominant kolda motor Unitelerin hepsinde kitandz sessiz periyot gézlemlendi. Peristimulus
frekansgram’da motor Unitelerde gdzlenen inhibisyon siresi peristimulus time histograma gére 94,8
ms daha uzun oldugu gorildi (p<0,05). Histogram ve yiizeyel elektromiyografide eksitasyon
gorulurken, frekansgramda gézlenmedi. Dominant taraftaki kasta inhibisyon gézlemlenirken digerinde
gOrulmedi.

Sonuglar: Peristimulus frekansgram yéntemi motor néronda olugsan postsinaptik potansiyeli dogru bir
sekilde gosterir. Arastirmamizda frekansgram ydéntemiyle inhibisyonun uzun bulunmasi medulla
spinaliste inhibitdr devrelerin uzun sireli inhibisyon olusturdugunu desteklemistir. Peristimulus time
histogramda gorilen eksitasyon peristimulus frekansgram analizinde goérilmedi. Refleks
incelemelerinde klasik yontemlere ek olarak frekansgram yonteminin de kullaniimasi uygun olacaktir.

Anahtar Sozcikler: Kutandz sessiz periyot, Peristimulus time histogram, Peristimulus frekansgram.

NOT: Bu galismanin 6n raporu, 6-9 Eyliil 2023 tarihleri arasinda Tiirkiye Biyofizik Dernedi tarafindan [zmir
Teknoloji Enstitiisti'nde diizenlenen 5. Uluslararasi/34. Ulusal Biyofizik Kongresi’nde poster bildiri olarak
sunulmusgtur.

ABSTRACT

Aim: This study aims to investigate the reflex response in hilateral m. brachioradialis to painful
electrical stimuli in healthy individuals using classical and frequency analysis methods.
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Materials and Methods: Records of the single motor unit and surface electromyography were
obtained by administering painful electrical stimulation to the dorsal surface of the dominant hand of
nine healthy participants. The electrical stimulus, delivered in the form of a 0,2 ms square pulse, was
randomly applied at intervals of 1-2 seconds. Averages are computed throughout 400 ms before and
500 ms after the stimulus. Analyses were conducted by selecting 16 suitable motor units from among
the recordings. Reflex latency and duration were obtained from the cumulative sum graphs of surface
electromyography, peristimulus time histogram, and peristimulus frequencygram analyses.

Results: A cutaneous silent period was observed in all motor units of the dominant arm. According to
the peristimulus frequencygram approach, the inhibition time observed in motor units was found to be
94.8 ms longer than that found by the peristimulus time histogram approach (p<0,05). Excitation was
observed in both the histogram and surface electromyography, but not in the frequencygram. Inhibition
was observed in the muscle on the dominant side, but not on the other side.

Conclusion: The peristimulus frequencygram method has been shown in the literature to sample the
postsynaptic potential developed on a motor néron. In our study, the finding of long inhibition with the
frequencygram method has supported that inhibitory circuits in the medulla spinalis create long-term
inhibition. The excitation observed in the peristimulus time histogram was not seen in the peristimulus
frequencygram analysis. We recommend the use of the frequencygram method in addition to classical
methods in reflex examinations.

Keywords: Cutaneous silent period, peristimulus time histogram, peristimulus frequencygram.

NOTE: The preliminary report of this study was presented as a poster presentation at the 5th International/34th
National Biophysics Congress, organized by the Turkish Biophysics Association at the lzmir Institute of
Technology, from September 6-9, 2023.

GIRIS insan motor néronlarindan elektriksel aktivite
Periferik sinirlerin elektriksel uyarimi ile elde kaydi almak invaziv oldugundan, belirli bir
edilen kas yanitlari sinir iletiminin  afferent veya kortikal yolun uyarildigi ve bu

degerlendiriimesi ve reflekslerin elde edilmesi
amaciyla rutin bir elektrodiagnostik teknik olarak
genis capta kullaniimaktadir (1). Agrili bir kutanéz
uyaranin ekstremiteye uygulanmasi durumunda,
ekstremite motor ndronlari, distal kaslardan
proksimal kaslara dogru giderek azalan bir
sekilde inhibe olur. Bu inhibitor refleks, geri
cekme refleksinin bir bileseni olarak kabul edilir
ve ‘“‘kutanéz sessiz periyot” (KSP) olarak
adlandirihr (2, 3). Bu refleks yanit, ciltteki agn
reseptoérlerinin uyarilmasi sonucunda ortaya gikar
ve ekstremiteleri zararli uyarandan koruyan
refleks mekanizmalarinin inhibisyon kismini
olugturur (4). Klinikte ve deneysel arastirmalarda
KSP; ince miyelinli, nispeten yavas ileten, kuguk
capli Ad liflerinin ve bunlarin efferent motor
yollariyla  spinal  oligosegmental ndronal
baglantilarinin incelenmesi i¢in kullaniimaktadir.
Diyabetik polindropati, Gist motor néron hastaligi,
huzursuz bacak sendromu gibi bircok patolojik
durumlarda periferik ve merkezi yolaklarin iletimi
arastirmalarinda sessiz periyot kullaniimistir (5-
7). Ayrica, KSP saglikli ve noérolojik hastaligi olan
bireylerde elektriksel, lazer ve mekanik agrili
uyarim gibi yontemlerle birgok arastirmada
incelenmigtir (7-13).
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uyarinin etkiledigi motor néronlarin yanitlarinin
kaydedildigi yontemler kullanilmaktadir (2, 14,
15). Duyusal bir sinir lifinin uyariimasina yanit
olarak kaslarda gelisen refleks yanitlar, ylzeyel
elektromiyografi (SEMG) ve kas iginden tek
motor Unite EMG’si (single motor unit EMG,
SMU-EMG) ile incelenmektedir. Motor Unite
aksiyon potansiyeli; motor néronun kas sinir

kavsagi yoluyla olusturdugu kas lifi
depolarizasyonunun intramiskiler kaydedilen
potansiyelidir. Kaydedilen kas refleks

cevaplarinin analizinde SEMG kaydindan uyaran
etrafinda ortalama alma ve kas i¢i kaydindan ise
uyaran etrafinda zaman histogrami (peristimulus
time histogram-PSTH) yaygin olarak
kullaniimaktadir (8, 16). Peristimulus time
histogram (PSTH), uyarilan duyusal bir néronun
motor Unite Uzerindeki etkisiyle meydana gelen
potansiyel degisikliklerinin zamanla dagilimini
gOsteren bir grafiktir. Bu ydntem, sinaptik
potansiyellerin tahmin edilmesinde kullanilir. Tek
bir motor Unitenin uyari éncesi veya sonrasindaki
aksiyon potansiyel sayisi histogramda ilgili
zaman araliga eklenir ve bu motor néronunun
uyariimaya verdigi yanitin  zamanlamasini
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incelememize olanak saglar. Ancak, son
zamanlarda SEMG ve PSTH yontemlerinin sayim
ve senkronizasyon hatalari nedeniyle refleks
surelerini dogru gdstermedigi belirtiimektedir.
Refleks cevabin olusturdugu uyarimis net
sinaptik potansiyelin genlidi ve sekli hakkinda
yaniltici sonuglara yol ac¢tigi 6ne surllmektedir
(8, 13, 16-18). Bu klasik analiz ydntemlerinin yani
sira, yakin dénemde frekans analizi kullanilarak
peristimulus  frekansgram  (PSF)  ydntemi
gelistirilmigtir. Bu yontem, bir motor Unitenin
uyaran 6ncesi ve sonrasi anlik frekanslarinin
zamanla degisimini go&stermektedir. Frekans
analiz yénteminin temel dayanagi, bir motor
nérona giren akim ile degarj frekansi arasinda
dogrusal bir iliski oldugu gergegidir (19, 20). Bu

desarj frekansi, motor néronun uyariima
seviyesini dogrudan yansitir ve dolayisiyla motor
ndron membran potansiyelini gOsterir.

Peristimulus frekansgram, tek motor Unitelerin
anhk desarj hizlarini uyarinin etrafinda zaman
ekseninde gdsterir (17, 21, 22). Rat beyin dilimi
hipoglossal motor néronlarinda net giris akiminin
zamanlamasini PSF yontemi klasik ydntemlere
kiyasla daha dogru bir gsekilde belirledigini
gosterilmistir (17, 18). Bu yonteme gdre motor
Unite aksiyon potansiyeli frekans degeri, motor
néron membraninin o anki uyariima duzeyini
yansitir. Bir motor nérona in vitro bir akim enjekte
edildiginde, motor ndron belirli bir frekansta
bosalir. Motor néron bosalim frekansindaki artis
eksitasyonu, azalma ise inhibisyonu temsil
ederken, bunlari tanimlamada PSF’nin daha
dogdru bilgiler sagladigi bildirilmigtir (16, 17, 22).
PSF analizi igin en az 120 uyaran verilmesi
gerekmektedir. Bu da kayit suresinin biraz daha
uzamasina neden olmaktadir (8). Refleks yanitin
genligi, latansi ve siresini belirlemek igin SEMG,
PSTH ve PSF grafiklerinde anlamli ancak zor

fark edilebilen degisiklikleri belirlemek igin
kimdlatif toplam (CUSUM) grafikleri daha
kullanigli oldudu bildiriimektedir (9, 17, 23).

Bu calismada, saglikh bireylerde el cildine
uygulanan agrili elektriksel uyarimla kaslarda
olusan refleks cevapta gorilen inhibisyon
(kutanéz sessiz periyot —-KSP), m.
brachioradialis’te  arastirildi.  Motor ndéronun

gercek sinaptik iligkisinin mekanizmasini ve
profilini dogru bir sekilde ortaya ¢ikartmak
amaciyla klasik analiz yontemleri yani sira PSF
analiz yontemi de kullaniimistir. Calismamizin
hipotezleri su sekilde ortaya konmustur: Agrili cilt
uyarimiyla 6nkol kaslarinda farklhh  analiz
yontemleriyle kontrlateral tarafta sessiz periyot
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gérilir. inhibisyon siiresi SEMG ve PSTH-
CUSUM ile hesaplanandan daha uzundur.
PSTH-CUSUM grafiginde eksitasyon olarak
gbzlenen potansiyel gergcekte inhibisyonun
devamidir. Agri reseptorleri ile motor sinir
arasindaki baglantilar frekansgram ile daha
dogru bir sekilde Dbelirlenir. Her ki st
ekstremitede m. brachioradialislerden eszamanli
olarak SEMG ve SMU-EMG kayitlari alinan ve bu
kayitlari PSF analiz ydntemiyle inceleyen bir
calismaya literatirde rastlanmamistir.

GEREG ve YONTEM
Bu deneysel arastirma, izmir Katip Celebi
Universitesi  Klinik  Aragtirmalar  illag  Disl

Uygulamalar Etik Kurulu’nun 15.12.2022 tarihli ve
71 karar No’'lu onay ile gergeklestiriimistir.
Arastirma, 2023 vyilinin  Subat-Aralik aylari
arasinda, izmir Katip Celebi Universitesi Tip
Fakultesi Biyofizik Anabilim Dali laboratuvarinda
yuratulmustar.

Katihmcilar

Bu calisma, herhangi bir nérolojik veya kas
hastaligi olmayan, psikoaktif ila¢g kullanmayan, 1
kadin ve 8 erkek olmak Uzere toplam 9 saglikli
bireyden elde edilen 16 motor Unitenin analiziyle
gerceklestiriimistir. Katilimcilar, deneyden 12
saat Once analjezik ilag ve 72 saat dnce
antikoagulan ila¢ kullanmamalari, deneyden 6

saat once ise kahve igmemeleri konusunda
uyarildilar ve vyas ortalamasi 38,25+9,2 idi.
Calismanin  amaci ve ybntemi hakkinda
katilimcilara bilgi verilmis ve yazili onamlari
alinmigtir.

Kayit

Yuzeyel EMG kayitlarinda, her bir kas i¢in bir gift
tek kullanimlik, kendiliginden yapisan Ag-AgCl
yuzeyel EMG kayit elektrotlari kullaniimistir.
Bireyin omzu ndétr pozisyonda ve dirsegi 90
derece fleksiyonda iken, 6n kolu arastirmaci
tarafindan sabitlendi. Bu pozisyonda kisinin 6n
kolunu fleksiyona getirmesi istenerek
brachioradialis kasi  belirlendi (24). Kas
konumunun belirlenmesi sonrasi kasin en genis
kismi hizasindaki cilt alkolle silindi ve cilt
zimparasiyla hafifge zimparalandi, yuzeyel
elektrotlar kas Uzerine 2 c¢m araliklarla
yerlestirildi.  Elektrotlar ve cilt arasindaki
empedansin 5 kQ'nun altinda olmasina dikkat
edildi. Dudaga takilan bir “lip clip” elektrot toprak
elektrodu olarak kullanildi. Tek motor tnite EMG
(SMU-EMG) kayitlarinda, kas aktivitesi bir cift
bipolar  intramuskiler elektrot  kullanilarak
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kaydedildi. intramiskiler elektrotiar 100 pm
¢apinda, 30 um teflon kaph gimas tellerin (Ag3T,
Leico Industries, NJ, ABD) teflon tabakasi telin
ucundan 1 mm kadar siyrildi (bir motor Unitenin
aktivitesini kaydedebilmesi igin) ve 25G igne
icine yerlestirildi ve ug¢ kismi kivrilarak sterilize
edildi. Tel elektrotlar iki ylzeyel elektrodun
ortasindan 25G igne ile kas igine yerlestirilerek
igne geri cekildi ve teller kasin iginde birakildi.
Kayit oOncesi bireylere, kaslarini birkac kez
kasmalari istendi (5, 8, 13).

Elektrot hazirliklari  tamamlandiktan  sonra
katilimcilar, omuzlari noétr pozisyonda ve
dirsekleri 90 derece fleksiyonda tutacak sekilde
Uretilmis ahsap bir dizenegi bulunan rahat bir
koltuga oturdular. El bileklerinden kol dizenege
sabitlendi (Sekil-1).

Biyopotansiyeller yuUkseltegte (1902 Amplifier,
Cambridge Electronic Design Limited,
Cambridge, England) biytilda. Elde edilen tim
veriler, analog dijital gevirici cihaziyla (1401 ADC,

Cambridge Electronic Design Limited,
Cambridge, England), Spike 2 vyazilimi
(Cambridge Electronic Design Limited,
Cambridge, England) kullanilarak bilgisayara
kaydedildi.

Maksimum istemli kas kasiimasi (MVC) duzeyini
belirlemek icin katiimcilarin m. brachioradialis’leri
maksimum seviyede 10 saniye slreyle kasmalari
istendi ve 15 saniye aralik verilerek ¢ kez
tekrarlandi. Elde edilen kayitlar dogrultularak
ortalama genlikleri belirlendi. Tamadndn
ortalamasi alinarak MVC genlidi elde edildi (25,
26).

Daha sonra bireylerin kas reaksiyon zamani
Olguldi. Bunun igin, algi esiginin U¢ kati kadar
siddette, 5-10 saniye araliginda rastgele gelen
ortalama 50 elektrik uyarisi verildi ve katihmcidan
uyari hissedildiginde kasini hafifge kasmasi
istendi (27, 28). Elde edilen SEMG sinyalleri
dogrultulup, ortalamalari alinarak reaksiyon
zamani belirlendi.

Eszamanli sag ve sol m. brachioradialislerden
SEMG ve SMU-SEMG kaydi alindi. Gonulliden
gindelik iglerinde kullandiklari kol sorularak
dominant ekstremite belirlendi. Katilimcilara
ellerini orta pronasyonda tutmalari ve m.
brachioradialis‘i aktive edebilmek igin kollarini
dirsekten hafif fleksiyona getirmeleri istendi.
Kisinin kasini motor dnite uyariima frekansi
yaklagsik 10 Hz olacak sekilde, tek motor Unite
kayitlari deney boyunca ayri bir monitdrde
gOsterilerek  gbrsel geri  bildiim  saglandi.
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Gondlliden alnan ilk kayittan sonra uyaran
siddetinin yeterli olup olmadigini belirlemek igin,
ikinci bir kayda ge¢cmeden SEMG ortalamasi
alinip, kasta inhibisyon goruldagu
degerlendirilerek diger kayitlara devam edildi.
Motor Unitenin  kaybolmasi ve yeni motor
Unitelerin  kisa  surelidine ortaya c¢ikmasi
durumunda kayit analiz igin kullaniimadi.

Non-dominant
kolun kas kayit
bolgesi

Dominant kolun .
kas kayit bolgesi .

Elektrik uyan
bolgesi

Uyari Prosediirii

Brachioradialis kasinin innervasyonu C6 spinal
kdkten gergeklestiginden; algi ve agri esigini
belirlemek igin elektrik uyarilari C6
dermatomunun dominant elin sirt kismina
uygulandi. Uyaranlar cilt hazirlandiktan sonra,
kendinden yapisan bir ¢ift Ag-AgCl elektrodu
kullanarak, sabit akim stimulatoriyle (Digitimer
Constant Current DS7A, Digitimer Limited,
Hertfordshire, = England) verildi.  Kayitlara
baslamadan 6nce goéndillilerin algi esigi, elektrik
uyarisi bes kez azaltihp arttinlarak belirlendi. Bes
uyaridan ugunu ancak hissettigi uyari seviyesi
bireyin algi esigi olarak belirlendi.

Bu calismada agri seviyesini belirlemek igin, 0-10
arasi derecelendirilmis (0: agn yok, 10: ylksek
siddette agri) subjektif bir agri degerlendirme
aracl olan goérsel analog 6lgegi (Visual Analog
Scale-VAS) kullanildi. Agri seviyesini belirlemek
amaciyla, algi esiginin katlari olacak sekilde
elektrik uyari siddeti kademeli bir sekilde arttirilip,
katihmcilardan VAS kullanarak geri bildirim
alindi.  Agn  seviyesi VAS degerinin 4-6
seviyelerine karsilik gelecek sekilde miliamper
(mA) olarak belirlendi (9). Kayit boyunca el sirtina
0,2 ms siren kare puls seklinde, 1-2 saniye
araliginda rastgele gelen, en az 300 agrili elektrik
uyarisi uygulandi (2, 29, 30).

Analiz

Yuzeyel EMG kayitlarindaki sinyaller 1000 kat
yukseltildi, 20-500 Hz araliginda band gegiren bir
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filtre uygulandi ve 2000 Hz frekans hizi ile
orneklendi (27). Hem SEMG hem de SMU-EMG
kayitlarinda 50 Hz cgentik filtre kullanildi. Ham
EMG verilerin tam dalga dogrultma iglemi
uygulandiktan sonra, uyaridan 400 ms énce ile
500 ms sonrasindaki kismin ortalamasi spike 2
yazilimi ile alindi. Ortalama alma isleminde uyari
artefakti ortalamay etkilediginden veriler Excel
dosyasina aktarildi ve uyaridan 4 ms sonrasina
kadar olan verilerin yerine uyaran éncesi SEMG
degerlerinin ortalamasi yazilarak artefakt giderildi
(31).

Tek motor Unite EMG kayitlari 1000 Kkat
yikseltildi, 20000 Hz 6rneklendi ve 200-10000 Hz
araliginda band gegiren filtre uygulandi (5, 11).
Bipolar intramlskuler elektrotlardan gelen tek
motor Unite potansiyellerinin belirlenmesi igin,
kayittan sonra (off-line) Spike 2 yaziiminda
bulunan “microprocessor-based waveform
analysis” secgenegi kullanildi. Bu yontem kayit
boyunca takibini yaptigimiz motor Unitelerin
dogru bir sekilde analizinin  yapilmasini
saglamaktadir. Secilen motor Unite aktiviteleri
PSTH, PSF ve bunlarin CUSUM grafiklerini
olusturmak i¢gin kullanildi.

Yuzeyel ve tek motor Unite kayitlarinin ortalamasi
alindiktan sonra, bu verilerin CUSUM grafikleri
olusturuldu. Kimulatif  toplam grafiginin
olusturuimasi su sekilde vyapilmigtir: Elektrik
uyarimi etrafinda olusturulan grafiklerden uyaran
oncesi donemde maksimum pozitif ve maksimum
negatif sapmalar belirlendi. Bu iki dederden en
biylk olani, simetrik bir ‘hata araligr olarak
tanimlandi. Hata araligini asanlar refleks olarak
degerlendirildi. Uyari sonrasinda CUSUM grafigi
Uzerinde asagilya dogru gdézlemlenen sapmalar
hata aralidinin sinirlarini astiginda inhibisyon,
hata araligindaki sinin  yukari dogru asan
sapmalar da eksitasyon olarak kabul edilmigtir (9,
22, 31). Kumilatif toplam grafiginde, uyarinin
verildigi an ile hata arah@inin sinirlarini astigr ilk
anlamli CUSUM sapmasinin belirlendigi dénem
arasindaki zaman dilimi, refleks latansi olarak
tanimlandi. Kimulatif toplam grafiginin yukari
dogru kivrildigi an refleksin sonlanma zamani
kabul edildi. Refleks slresi ise refleksin bitisi ve
baslangici arasindaki zaman farki olarak
belirlendi (8, 27).

istatistiksel Analiz

Arastirmada elde edilen verilerin istatistiksel
degerlendiriimesi IBM SPSS v.25 bilgisayar paket
programi  kullanilarak gergeklestirildi.  Strekli
degiskenlerin  normal dagihma  uygunlugu
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Shapiro-Wilk testi ile degerlendirildi. Reflekslerin
analizinde kullanilan yéntemlerde, latans ve sire
degerleri arasinda anlaml bir fark olup olmadig,
normal dagilima uymadigi icin parametrik
olmayan testlerden wilcoxon igaretli siralar testi
ile  degerlendirildi. istatistiksel  analizlerde
parametrik  olmayan testlerin  kullaniimasi
sebebiyle, refleks cevaplarin ortalama latanslari,
bitigleri ve slreleri medyan (geyrekler aralidi,
IQR) seklinde ifade edilmigtir. Tim istatistiksel
analizlerde p degeri 0,05, gi¢ 0,80 ve etki
baydkligu 0,90 olarak belirlendi. p<0,05 ise
istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Toplamda 16 gondlliden kayit alinmakla birlikte,
motor Uniteleri secilebilen dokuz katiimcinin (1

kadin, 8 erkek) kayitlan kullanildi. Kayit
hazirliklari disinda katilimcilardan alinan her
EMG kaydi ortalama 15 dakika s(rdi.

Gondllilerden en az iki kayit alinarak bunlardan
16 motor Unite elde edildi. Katiimcilarin algi esigi
ortalamasi 1,7910,46 mA (ortalamatSD) idi.
Katilimcilarda agri duyumu algi esiginin ortalama
31+£13,26 kati kadar siddette olustu. Elektrik
uyarisi siddeti ise ortalama 54,1+24,6 mA
seviyesinde uygulandi. Katilimcilarda uygulanan
elektrik uyari giddeti, VAS 4-6 araliginda olup,
ortalama VAS degeri 4,9 olarak hesaplandi.
Analizi yapilan kayitlarin ortalama SEMG genligi
0,246+0,081 mV olarak olguldid. Bu deger,
goéndlldlerin - maksimum istemli kas kasilmasi
(MVC) ortalamasinin  %12,58+10,4’G kadardi.
Bireylerin dominat kol brachioradialis kasinin
reaksiyon zamani 136+13,7 ms olarak belirlendi.

Yizeyel EMGde KSP latansi 60,5 (10,7)
(median, IQR) ms, suresi ise 57 (32,2) ms, PSTH
analizinde ise KSP latansi 53,7 (16,1) ms, suresi
64 (40) ms bulundu. Frekansgram ile KSP siresi
158,8 (92,3) ms ve bitis zamani 212,8 (100,3) ms
olarak hesaplandi. Tablo-1’de uyaran uygulanan
kolun m. brachioradialis’e ait SEMG, PSTH ve
PSF-CUSUM analiz sonuglari  sunulmustur.
Kastaki inhibisyon nedeniyle frekans bilgisi
olmadigindan frekansgram analizinde latans
belirlenememektedir. Bu nedenle PSTH latans
degerleri PSF analizi igin de latans olarak kabul
edilmistir (8, 11, 32). Yuzeyel EMG ve PSTH
analiz ydntemlerinde KSP'yi takiben bir eksitator
refleks ve sonrasinda bunu takip eden ikinci bir
inhibisyon goruldu. Ancak PSF analizlerinde KSP
sonrasl eksitasyon yaniti gdzlenmedi, bunun
yerine devam eden uzun sireli bir inhibisyon
g6zlendi.
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Sekil-2. Bir bireye ait EMG kaydinin uyaran etrafinda
ortalama SEMG, PSTH, PSF ve CUSUM grafikleri.

Agrili elektrik uyarisi sonrasi bir bireye ait SEMG ve
SMU-EMG kayitlarindan elde edilen sonuglar Gg¢ farkl
analiz yéntemi ve bunlarin CUSUM grafikleri ile
gOsterilmigtir. Sekilde 1 ile 5 arasindaki dikey cizgiler
sirayla; (1) sifir noktasindaki uyarma ani; (2) PSTH-
CUSUM ile belirlenen KSP’nin baslangici; (3) PSTH-
CUSUM ile belirtilen KSP’nin bitisi; (4) PSTH-CUSUM
ile belirlenen eksitasyon baslangici; (5) PSF-CUSUM
ile belirtilen KSP’nin bitisini godstermektedir. PSF-
CUSUM grafigi karsilastiriimali incelendiginde KSP’nin
daha wuzun oldugu ve eksitasyonun olmadigi
izlenmektedir. CUSUM grafiklerindeki kirmizi yatay
cizgiler ise, CUSUM hata araligini gdstermektedir. PSF
kaydindaki ortalama desarj hizi, kalin gizgi ile PSF
Uzerinde gosterilmistir.

Tablo-1. SEMG, PSTH ve PSF CUSUM Analiz Sonuglari.

Analiz yontemlerinin istatistiksel ikili
karsilagtirmalarinda PSTH ile Olglilen KSP
latansi, SEMG’den 6,8 ms daha kisa bulundu
(P<0,05). Ancak iki analiz arasinda KSP bitis ve
sureleri arasinda anlamh farklihk gorilmedi.
Yizeyel EMG eksitasyon suresi PSTH ile
belirlenen sdreden anlamli olarak daha uzun
bulundu (P<0,05). Kitan6z sessiz periyot bitis ve
sureleri arasinda klasik analiz yéntemleri (SEMG,
PSTH) ile PSF ydntemini kiyasladigimizda
anlamh  bir  farkhhk  bulundu  (p<0,05).
Frekansgram analiz ybnteminde elde edilen
refleks siresi ve bitisi SEMG ve PSTH
yontemlerinden anlamli bir sekilde daha uzun
oldugu gobzlemlendi (p<0,001). Bu sonuglar
Tablo-2’de  gosterilmistir.  Sekil-2'de  ise  bir
goénilliye ait ayni zaman ekseninde SEMG,
PSTH, PSF ve CUSUM grafiklerinde sire
farklihklari izlenmektedir.

SEMG
Medyan (IQR)

PSTH PSF

Medyan (IQR) Medyan (IQR)

KSP Latansi 60,5 (10,7)
KSP Bitisi 120 (21,3)
KSP Siiresi 57 (32,2)
Eksitasyon Latansi 122,3 (22)
Eksitasyon Bitigi 178 (22)
Eksitasyon Siiresi 55,7 (21)

53,7 (16,1) 53,7 (16,1) 1
118 (34,8) 212,8 (100,3)
64 (40) 158,8 (92,3)
129 (23) ¥

173 (35) ¥

39 (17,6) ¥

T PSF de latansini belirleyecek frekans olmadigindan PSTH latanslari girilmigtir.

* Eksitasyon gériilmedi.
Degerler ms cinsindendir.
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Tablo-2. Kutandz Sessiz Periyot ve Eksitasyon Refleks Yanitlarinda SEMG, PSTH ve PSF Analiz Yontemlerinin

ikili Karsilastirilmalari

SEMG ve PSTH SEMG ve PSF PSTH ve PSF
p* p* p*
KSP Latans 0,002 T T
KSP Bitis 0,717 0,001 0,000
KSP Siire 0,078 0,000 0,000
Eksitasyon Latans 0,785 1 *
Eksitasyon Bitig 0,209 * +
Eksitasyon Siire 0,005 * *

* Wilcoxon igaretli siralar testi
T PSF deki latans PSTH’dan alindigindan deger girilmemistir.
* Eksitasyon gérilmedi.

Tablo-3. Literatirde ve bu arastirmada Ust ekstremite kaslarinda elde edilen kitantz sessiz periyot sonuglari

karsilastiriimasi.

Uyari yeri ve  Analiz

Arastirmalar Kayit yeri tipi yontemi SEMG PSTH PSF
Latans Siire Latans Siire Siire
2. el
Kofler ve parmagi,
Poustka Tenar kaslar  elektrik uyari SEMG 4144 85,9+18,8
(2005) (ipsilateral
latans)
2. el
parmagi,
grim(r;o\ég) Tenarkaslar  elektrik uyari  SEMG 44,943 79,2457
’ (6n uyaransiz
uyarim)
2. el
Kofler (2003)  FDI kasi parmagi, SEMG 4615 81118
elektrik uyari
Inghilleri ve 5el
ark. (2002) FDI kasi parmag, SEMG 69,4+4,34  46,716,79
' elektrik uyari
Kahya ve El sirti C8 SEMG,
ark. (2010) FDI kasi dermatom, PSTH, 63,742,8 7416,6 58 £2,8 71,6481  124,5+11,7
) elektrik uyari PSF
alismamizi
gsosnuglarl Brachioradia EI sirti C6 SEMG,
Degerler lis kasi ermatom, PSTH, 60,5(10,7)  57(32,2) 53,7(16,1) 64(40) 158,8(92,3)
median(IQR) elektrik uyari PSF

Degerler ortalamaztstandart sapma, ms.

TARTISMA

Bu c¢alismada, saglikli bireylerde dominant el
sirtina uygulanan agrili elektriksel uyarimla her iki
brachioradialis kasinda ortaya gikan KSP’yi klasik
analiz yontemleri (SEMG, PSTH) ve motor
Unitelerin calisma frekansina dayali olan PSF
analiz yontemi kullanarak incelemek amaclandi.
Distal Ust ekstremite kaslarinda frekansgram
analiz yontemi ile KSP incelenmis (8, 9), ancak
sag ve sol brachioradialis kaslarinda KSP’nin
PSF ile incelendigdi ¢calismaya rastlanmamistir.

Klinikte KSP kolay uygulanabilir ve non-invaziv
olmasi nedeniyle yaygin olarak SEMG ile
incelenmektedir. Ylzeyel elektromiyografi ile
motor noéronlarin toplam sinyalleri dlgulebilir.
Ancak, diger kaslardan gelen guriltiyl en azana
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indirmek ve farkli boyutlardaki motor Unitelerini
belirlemek icin tek motor Unite elektromiyografi
(SMU-EMG) daha kullaniglidir. Bu yontem, motor
Unitelerin degisikliklerini daha iyi bir ¢ézunurlukle
belirlemeye yardimci olabilir. Bu nedenle, Klinik
uygulamalarda SEMG ve SMU kayitlarinin birlikte
kullanilmasli, merkezi sinir sistemi islevlerini daha
iyi anlamamiza katki saglayabilir (5, 8).
Kayitlarimizi SEMG ve SMU-EMG ile elde ettik.
Refleks yanitlarin degerlendiriimesinde klasik
analiz ydntemlerinin (SEMG, PSTH) hatalara yol
actigi ve PSF analiz yontemi daha dogru
sonuglar verdigi bildirilmektedir (9, 11, 16, 17,
33). Kayitlarimizin analizinde uyaran etrafinda
ortalamasini alip SEMG, PSTH ve PSF ve
bunlarin CUSUM grafiklerini olusturduk.
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Arasgtirmacilar KSP c¢alismalarinda ayni uyarim
yeri ve kastan alinan kayitlarin
degerlendiriimesinde ayni yontemleri
kullanmalarina ragmen farkliliklar gortlmektedir.
Ornegin, Kofler ve Poustka (34) ve Kumru ve ark.
(21) tenar kaslarda, SEMG ile latansi sirasiyla
4114 ve 44,913 ms; slreyi 85,9+18,8 ve 79,2+5,7
ms bulmuslardir. Bu farkliliklar yontemlerde
standardizasyon ihtiyacini ve refleksin farkl
ydntemlerle arastiriimasinin gerekliligini ortaya
koymaktadir.

Frekansgramda elde ettigimiz inhibisyon bitigi
212,8 (100,3) ms dir. Brachioradialis kasinda
reaksiyon zamani olarak elde ettigimiz 136+£13,7
ms degerini dikkate aldigimizda inhibisyon suresi
icinde kaldigi gOrulmektedir. Literatur
incelendiginde, refleks yanitlarin
degerlendiriimesinde reaksiyon zamani igerisinde
kalan kisminin refleks olarak kabul edilmemesi

yoninde bilgiler bulunmaktadir (8, 9, 27).
Reaksiyon zamanindan sonra PSF'de
inhibisyonun goruldiginden inhibisyonun

oldukga etkin oldugu duslndlebilir. Bu konunun
aciga kavusturulabilmesi igin yeni arastirmalar
gerekmektedir.

PSTH ve PSF’den Elde Edilen Bulgularinin
Karsilastiriimasi

Peristimulus time histogram uyaridan sonra belirli
bir zamanda motor Unite aksiyon potansiyellerinin
ortaya ¢ikma sayisina dayanmaktadir. Uyarani
takiben motor néronun agrili uyaran nedeniyle
inhibisyonundan sonra dizenli bir hizda,
senkronize bir sekilde desarj olmasi nedeniyle
saylya dayal olan PSTH bunu bir eksitasyon
olarak tanimlamaktadir (18, 31). Ancak, bu
senkronize desarjlarin frekansi, motor Unite
bosalimlarinin anlik frekans degerini gdsteren
PSF yontemiyle incelendiginde; dislk frekansli
oldugu, dolayisiyla motor ndéronun halen
inhibisyon etkisinde bulundugu bildiriimektedir (9,
13, 16, 17, 22, 35). Turker ve Powers’in (17)
yaptigi beyin dilimleri incelemeleri ¢alismasinda,
dizenli olarak desarj olan motor ndronlarda,
PSTH ve SEMG ydntemleriyle elde edilen
sonuglarin sayim ve senkronizasyondan kaynakli
hatalar icerdigi vurgulamistir. Ancak SEMG ve
PSTH ydntemleri daha kolay uygulandigindan
arastirmalarda ve klinikte sikga kullaniimaktadir.
Ote yandan, frekansa dayali yontem, uyaridan
sonra  herhangi bir zamanda  aksiyon
potansiyellerinin sayisindan etkilenmeyen,
yalnizca aksiyon potansiyellerin anlik bosalma
hizindaki degisiklikleri gosterdiginden bu tir
hatalar igermemektedir (16, 17). inhibe edilmis
motor Unitelerin desarj orani 6nemli dlglide azalr,
bu nedenle PSF yéntemi PSTH’da inhibisyondan
sonra gorilen eksitasyonun gercek bir eksitasyon

28

olmadigi, inhibitér refleksin bir devami oldugunu
goOsterir (11, 16-18, 33). Arastrmamizda bu
literatirle uyumlu olarak PSTHda eksitasyonun
g6zlendigi ayni zaman araliinda PSF’'de dusuk
frekansta motor néron desarjlari oldugu goéralda.

Frekansgram yénteminde inhibisyonun
baslangicini  (latans) belilemek ic¢in aksiyon
potansiyelleri olmadigindan refleksin
baslangicina iliskin yeterli bir bilgi

saglayamamaktadir (11, 13, 35). Frekansgram
yonteminin kullanildigi calismalarda SEMG ve
PSTH yodntemlerinin reflekslerin  varhgi ve
latanslarini belirlemekte kullanildigi gortlmektedir
(17, 22, 31). Bu yuzden arastrmamizda PSF
latansi icin PSTH ile elde edilen degeri kullandik.
Literatirde SEMG, PSTH ve PSF igin CUSUM
grafiklerinin kullanimi 6nerilmektedir (9, 17, 22,
23). Biz de ilgili analiz yéntemlerinin CUSUM
grafiklerini kullandik.

Kutan6z sessiz periyodun arastirildigi
calismalarda el kaslarinda SEMG latans ve
suresi sirasiyla ms olarak bir calismada 44,913,
79,2+5,7, diger bir calismada 4114, 85,9+18,8,
farkll bir arastirmada ise 69,4+4,34, 46,7+6,79
olarak belirlenmistir (21, 34, 36). Literatlrdeki bu
sonuglar  Tablo-3'te  topluca  gosterilmigtir.
Calismamizda ise, brachioradialis kasi SEMG’de
KSP latansi 60,5 (10,7) (median, IQR) ms, slresi
ise 57 (32,2) ms bulundu. Bu sonuglar literatirde
elde edilen sonuglarla uyumludur. Daha o6nceki
bir arastirmamizda First Dorsal Interosseous
(FDI) kasinda sessiz periyodun PSTH analiziyle
elde edilen latans ve sure sonuglari sirasiyla 58
+2,8, 71,648,191 ms bulunmustur (9). Bu
calismamizda latansi 53,7 (16,1) ms, suresi 64
(40) ms olarak benzer bulunmustur.

Literatirde PSF ile ilgili Gst ekstremitede c¢ok
fazla calisma bulunmamakla birlikte yapilan bir
calismada (9) PSF'de refleks siresi 124,5+11,7
ms olarak bulunmustur (Tablo-3).
Arastirmamizda KSP silresi 158,8 (92,3) ms
olarak 6l¢uldi (Tablo-1).

Arastirmamizda PSF incelemesinde eksitasyon
gorulmemekle birlikte PSTH'da her inhibisyondan
sonra bir eksitasyon gdézlenmistir. Frekansgram
refleks sliresi PSTH yontemiyle belirlenen refleks
suresinden 94,8 ms daha uzun bulunmustur
(p<0,001). Daha o6nce tartisildigi gibi PSF’de
gorilen refleks stiresinin uzunlugu inhibisyonun
devami  oldugundan, PSF refleks slresi
PSTH'dan daha uzun ortaya c¢ikmaktadir.
Refleksin bitis zamani PSF’'de 212,8 (100,3),
PSTH'da 118 (34,8) ms olarak belirlendi
(p<0,001). Daha &nceki calismamizda refleks
bitisi PSF'de 184,7+13,3, PSTH’da 129,649,2 ms
bulunmustur (9). Bahsi gegen ¢alismada oldugu
gibi bu calismamiz da refleksin bir eksitasyon
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olmadan uzun sdreli bir inhibisyon olusturdugu
dusincesini desteklemistir (Tablo-2).

Kiitan6z Sessiz Periyodu Takiben Olusan
Eksitasyon Refleksi

Bazi arastirmacilar, KSP sonrasi gorilen
eksitator refleks yanitin transkortikal uzun déngu
reflekslerin karismasi sonucu ortaya c¢iktigini
bildirilmigler (10, 37, 38). Kumru ve arkadaslari
(21), 6n uyaran uygulayarak KSP'’yi takip eden
eksitasyon vyanitini ve bu yanitin irkilme
refleksiyle iligkisini degerlendirmigler. Calisma
sonucunda ©6n uyarili stimilasyonunu takiben
eksitasyon fazinin ortalama amplitidinde bir

azalma g6zlemlendigini, ancak KSP
parametrelerinde  herhangi bir  degisiklik
olmadigini bildirmisler. Bu sonuglarla,

arastirmacilar eksitatér fazin somatosensoriyel
irkilme refleksinin bir komponenti oldugunu
belirtmektedirler. Ayrica, bazi arastirmacilar
eksitasyon refleksinin, motor Unitelerin inhibisyon
sonrasi yeniden senkronizasyonu ile iligkili
oldugunu ileri sirmuslerdir (9, 34, 39, 40). Ancak,
KSP’nin PSF ile incelendigi arastirmalarda bu
yanitin gergek bir eksitator refleks yanit olmadigi
ve aslinda inhibisyonun devami oldugu
soylenmektedir (8, 13, 16, 17, 27).

Calismamizda PSTH analizinde eksitasyonun
latansi 129 (23), bitisi 173 (35) ve suresi 39
(17,6) ms olarak belirlendi. Diger bir
arastirmamizda ise, FDI kasinda PSTH ile
belirlenen eksitasyon latansi 133,6+ 8,8, bitisi
185,24+ 10,2 ve suiresi 51,7+ 4,2 ms olarak benzer
bir sekilde bulunmustur (9). Ancak PSF
analizinde inhibisyon bitis zamaninin 212,8
(100,3) ms oldugu dikkate alindijinda, PSTH ile
eksitasyon baslangici olan 129 (23) ms’de halen
inhibisyonun devam ettigi goralmektedir ($Sekil-2).
iki Ekstremite Kasindan Es Zamanh
Kaydedilen EMG Sonuglari

Kofler ve Poustka (34) bilateral ve Unilateral tenar
kaslarinda KSP'yi arastirmislardir. Bu ¢alismada
saglhkh  katihmcilarin  SEMG  sonuglarinda;
dominant elde ikinci parmagdin elektrik uyarisiyla
ayni taraftaki tenar kaslarda KSP gb&zlenirken,
diger elde tenar kaslarda KSP gdzlenmemigtir.
Bu sonuglarla KSP'yi ileten noéral devrenin st
ekstremitelerde tek tarafli etkili oldugunu
distncesini bildirmiglerdir. Arastirmamizda bahsi
gecen calismayla uyumlu olarak; dominant tarafa
yapilan elektriksel uyarimin dokuz katilimcida
ayni taraftaki kaslarinda KSP olusturdugu
gozlenirken diger ekstremitede KSP gérulmedi.
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Kas Kasilma Diizeyinin KSP Uzerinde Etkileri
Belli bir dizeyde kasilan kasta inhibitor bir refleks
gorilebilmektedir. Kasma diizeyi ile iligkili olarak
arastirmacilarin bir kismi kas kasilma duzeyinin
artmasinin  KSP'nin  latansini  ve  slresini
kisaltabilecegini belirtmiglerdir (14, 25). Diger bir
kismi ise, maksimum kas kasilmasinin %10'u ila
60’1 arahiginda olmasinin KSP parametrelerini
etkilemedigini bildirmiglerdir (26, 41). Ayrica bir
arastirma %5 MVC'nin altinda ve %25 MVC ile
kasilan kasta benzer KSP'un olustugunu
g6zlemlemistir (34). Arastirmamizda
katihmcilarin kaslarini maksimum istemli kasiima
(MVC) diizeyinin ortalama %12,58+10,4’G kadar
kasmalarini geri bildirim vererek sagladik. Tek
motor Unite kayitlarinda disik kas kasiima
dizeyi kullaniimasi, fazla sayida motor Unitenin
aktive edilmemesini saglayarak analizi
kolaylastirmaktadir (8, 9).

Bu arastirmanin  kisithliklari  sunlardi: ki
ekstremiteden es zamanh kayit yapilmasi
gerekliligi, katihmcilarin her iki ekstremitede
brachioradialis kaslarini ayni duzeyde kasmalari
ve her iki kolda tek motor Gnite aksiyon
potansiyellerini deney sonuna kadar devam
ettirmelerindeki zorluk, uzun sdreli kayit alma
gerekliligi nedeniyle takip edilen motor Unitenin
kaybolmasiydi. Gelecede yonelik yapilacak
galismalarin klinik faydalarinin daha fazla olmasi
icin; KSP’nin refleks parametrelerinin eldesinde
standardizasyonun gelistiriimesi, farkli analiz
yontemlerinin  birlikte  kullaniimasi, KSP’nin
etkilendigi farkli hasta gruplarinda ayrintili
galismalarin yapilmasi ve KSP olusumunda
supraspinal etkilesimlerin ortaya konmasinin
gerekli oldugunu distiinmekteyiz.

SONUG

Bu calismada motor (nite frekansini gosteren
PSF yontemiyle inhibisyon sulresinin SEMG ve
PSTH’a gére uzun oldugu gézlenmistir. Bu sonug
medulla spinaliste inihibitér devrelerin bilinenden
daha fazla sinaptik baglantilar icerdigini veya
inhibitér yolaklarin daha uzun sireli etkisini
surdirdigund dusindidrmektedir. Ayrica PSF’de
PSTH'da  gorllenin  aksine  eksitasyonun
gérilmemesi de  6nemli  bir  farkhhktir.
Kontraleteral kasta tek bir katiimci disinda diger
katilimcilarda refleks gorilmemesi Ust
ekstremitede KSP’un spinal segmentte karsi
yariya etkin bir sekilde dagiimadigi dasincesini
desteklemektedir. Bunun daha net bir gsekilde
ortaya konmasi daha fazla katihmciyla, farkli
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uyari tipleri ve farkli siddetlerde ipsilateral ve
kontralateral EMG kayitlari alinarak mumkin
olabilir. SEMG, PSTH ve PSF grafiklerinde
refleks cevabinin genligini ve latansini belirlemek
icin anlamli ancak zor fark edilebilen degisiklikleri

tespit etmek igin CUSUM grafikleri daha
kullaniglidir.  Refleks arastirmalarinda ayni
metodlarla  farkli  sonuglarin  goérilmesinin
engellenmesi; analiz yontemlerinde
standardizasyonu ve yeni yoéntemlerin
gelistirilmesi ile mumkun olacagi
distnulmektedir. Farkh analiz yOntemlerinin

kullaniimasi ile refleks yanitlarin daha dogru bir
sekilde belirlenmesini ve néral devrelerin dogru
tanimlanmasini saglayabilir. Bu nedenle, refleks
latanslari ve sirelerini belirlemek icin klasik ve

frekansgram  analiz  yontemlerinin  birlikte

kullanilmasi énerilmektedir.
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The effects of separation-individuation characteristics in adolescents with
anorexia nervosa

Anoreksia nervoza tanili ergenlerde ayrilma-bireylesme 6zelliklerinin etkileri
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ABSTRACT

Aim: This study aimed to investigate the relationship between separation-individuation characteristics,
body mass index (BMI), and quality of life in adolescents diagnosed with anorexia nervosa (AN).

Materials and Methods: The study included a sample of 21 cases who were presented at the

Ege University Child and Adolescent Psychiatry Unit and received a diagnosis of anorexia nervosa.
The study utilized the Sociodemographic Data Form, the Separation-Individuation Test of Adolescence
(SITA), and the Children’s Quality of Life Inventory (PedsQL).

Results: Negative correlations were found for the scores of rejection expectancy and need denial from
the separation-individuation subscales with peer enmeshment and quality of life functionality (r = -0.67;
p = 0.002; r = -0.61; p = 0.007). A positive correlation was found between the practicing-mirroring
scores of the cases and the affect-related quality of life functionality (r = 0.55; p = 0.018).

Conclusion: The study suggests that difficulties in separation-individuation among adolescents with
anorexia nervosa are linked to a decline in quality of life. Recognizing and addressing separation-
individuation challenges, which are believed to contribute to the development of anorexia nervosa and
its psychodynamic etiology, is crucial for improving quality of life and ensuring effective treatment.
Keywords: Separation-individuation, anorexia nervosa, adolescent psychiatry.
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Amag: Bu calismanin amaci yeme bozuklugu tanili ergenlerdeki ayrilma-bireylesme Ozellikleri ile,
beden kitle indeksleri (VKI) ve yasam kaliteleri arasindaki iliskiyi saptayabilmektir.
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Gereg ve Yéntem: Ege Universitesi Tip Fakiiltesi Cocuk ve Ergen Ruh Saghdi Hastaliklari birimine
basvuran ve anoreksiya nervoza tanisi alan 21 olgu aragtirma érneklemini olugturmaktadir. Calismada
Sosyodemografik Veri Formu, Adélesan Ayriima Bireylesme Testi [AABT], Cocuklar lgin Yasam
Kalitesi Olgedi (CIYKO) formlari kullanilmigtir.

Bulgular: Olgularin ayrilma bireylesme alt 6igeklerinden reddedilme beklentisi ve ihtiyaci inkar etme
skorlariyla; yasitlariyla iligkileri ile ilgili yasam kalitesi islevselligi arasinda negatif yénde korelasyon
saptanmistir (r=-0.67; r=-0.61; p=0.002; p=0.007). Olgularin pratik yapma-aynalama skorlari ile
duygulanimlia iliskili yasam kalitesi islevselligi arasinda ise pozitif yénde bir korelasyon saptanmistir
(r=0.55; p=0.018).

Sonug¢: Bu calismada AN tanili ergenlerdeki ayriima bireylesme glicliiklerinin yasam kalitesinde
dasdis ile iliskili oldugu bulunmustur. AN gelisiminde, psikodinamik etiyolojide yeri oldugu dlisiniilen
ayrilma-bireylesme ile ilgili glicliiklerin fark edilip desteklenmesi, yasam kalitesinin artirilmasi ve etkin

tedavi agisindan gbz ardi edilmemesi gereken bir konudur.
Anahtar Sézciikler: Ayrilma bireylesme, anoreksiya nervoza, ergen psikiyatri.

INTRODUCTION

Anorexia nervosa (AN) is an eating disorder that
progresses with problems related to weight loss
and malnutrition and has a higher mortality rate
and suicide risk compared to the general
population (1, 2). It is thought to be more
common than its prevalence suggests, since the
disease has a wide spectrum and includes
subclinical forms that do not fully meet the
diagnostic criteria (3, 4). Weight loss is often due
to food restriction, but weight loss can also occur
due to energy expenditure (such as exercise) or
consumption of metabolism-boosting products
(5). This disorder usually occurs in adolescence
or pre-adolescence, and physical and psychiatric
comorbidities are frequently observed (6, 7). In
this disorder, patients overestimate their beliefs
about their eating attitudes (1).

Anorexia nervosa is a disorder with multiple
causes in which many genetic, neurobiological,
psychological, developmental, and sociocultural
factors play roles in its development (8). Opinions
about the psychodynamic etiology of the disorder
focus on the separation-individuation period.
According to Mabhler's theory, in the separation-
individuation period covering the first three years
of life, the human offspring who is physically
separated from his mother but "born without
being adjusted to the outside world" also
separates from their mother spiritually and begins
to perceive themselves as a separate individual
(9). A healthy separation, which is expected to
mature in this period, has the most critical
importance for the development of individuation
and sense of identity (10). After this period, which
Mahler defined as the separation-individuation
process in the first three years, Blos defined
adolescence as the second separation-
individuation period (11). According to Blos, in
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the second separation-individuation period, the
adolescent should say goodbye to internalized
parental designs, find affection objects outside
the family, and adapt to the adult world (11). In
the psychodynamic literature, the symptoms of
anorexia nervosa are stated to develop in
response to the intense anxiety that occurs with
the repeated experience of the separation-
individuation period (12). It was suggested that
the pressure to be independent during
adolescence activates difficulties with separation
and individuation that originated during feeding
from infancy and are associated with eating
disorders (13).

Quality of life is the subjective sum of physical,
psychological, and social functionality and well-
being sub-dimensions, as well as the general
health of the individual (14). In anorexia nervosa,
which affects many systems in the body, there is
no effect on the quality of life in the early period.
However, the quality of life decreases with the
increase in somatic symptoms in the later period
(15). In various studies on the subject, there was
a decrease in the quality of life in AN (16, 17).
Quality of life was used as a criterion for AN in
the 1990s (18).

This study aimed to investigate the relationship
between separation-individuation characteristics,
BMI, and quality of life in adolescents diagnosed
with anorexia nervosa. Our hypothesis was that
separation-individuation characteristics would
affect body mass index and quality of life in AN
patient. While there are many studies on the
deterioration of quality of life in anorexia nervosa,
the effect of separation-individuation
characteristics on quality of life in adolescents
with anorexia nervosa forms a gap in the
literature. We hope that our study will contribute
to filling this gap in literature.
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MATERIALS and METHODS

Our study included 20 female and 1 male case
aged 12-18 years, who applied to XXXX Child
Psychiatry Outpatient Clinic with eating and
weight loss problems and were diagnosed with
anorexia nervosa through psychiatric interviews.
Written informed consent was obtained from all
patients, and ethics committee approval was
obtained from the ethics committee of XXXX
(Decision no: 19-8.1T/54). PedsQL (18, 23), SITA
(19, 20), and the Schedule for Affective Disorders
and Schizophrenia for School-Aged Children,
Present and Lifetime Version (K-SADS-PL) (21,
22) were used for the evaluation of the cases,
and their diagnoses were first made by
experienced resident physicians and then
finalized by the responsible faculty members.
Comorbid diagnoses were evaluated with the
same method. The inclusion criteria for patients
in this study were as follows: they had to meet
the DSM-5 diagnostic criteria for anorexia
nervosa, be between the ages of 12 and 17, and
voluntarily agree to participate in the study.
Cases with clinically below-normal mental
capacity and cases with autism and bipolar
disorder were excluded from the study. All
patients were evaluated by a pediatrician.
Exclusion was planned for those with serious
physical illnesses or conditions that could lead to
neurological deficits. However, no patients were
excluded from the study for these reasons. The
study was initially planned with 34 patients.
Unfortunately, 6 patients did not attend follow-up
appointments, 2 patients declined to complete
the forms, 3 patients could not obtain parental
consent, 1 patient was excluded due to cognitive
limitations, and 1 patient was excluded due to
comorbid bipolar disorder. Ultimately, the study
was completed with 21 patients.

After case selection, a sociodemographic data
form was given to all cases, in which general
information such as age and family
characteristics was questioned. The cases were
weighed, and care was taken to ensure that the
weighing process was carried out in the early
hours of the day. The body mass index (BMI) of
the patients was calculated and recorded.

Tools

Schedule for Affective Disorders and
Schizophrenia for School Aged Children,
Present and Lifetime Version, K-SADS- PL
(21, 22)

K-SADS-PL is used to detect current and lifelong
psychopathologies in children and adolescents. It
is a semi-structured interview form. The form

34

consists of three parts. In the first part,
demographic characteristics of the child, general
health status, previous psychiatric admissions,
general information such as treatment, family and
peer relationships, and school information are
guestioned. The second part includes screening
guestions and evaluation criteria that examine
specific psychiatric symptoms. If there are
positive symptoms as a result of the screening
interview, the additional symptom list is
qguestioned in order to better evaluate that
psychopathology.

Children’s Quality of Life Inventory (PedsQL)
(18)

The scale developed by Varni et al. aims to
measure general social functioning and quality of
life in the 2-18 age group. The scale measures
physical, emotional, social, and academic
functioning. In the section on physical
functionality, there are eight items; in the section
on emotional functionality, there are five items;
and in the section on social functionality, there
are five items. In the section concerning school-
related issues, there are three items for the 2-4
age group and five items for other age groups.

Separation-Individuation Test of Adolescence
(SITA) (19)

Developed by Levine and colleagues in 1986, the
SITA includes a series of behavioral expressions
related to relationships with parents, teachers,
and peers. It is a Likert-type scale consisting of
85 items. The subscales of the SITA have been
identified as separation anxiety, engulfment
anxiety, peer enmeshment, teacher
enmeshment, practicing-mirroring, need denial,
rejection expectancy, and nurturance seeking.

Sociodemographic Data Form

This form is a brief information sheet containing
qguestions about the child's age, family
characteristics, accompanying illnesses, the
presence of psychiatric disorders in the family,
and similar inquiries.

Statistical Analysis

Data was analyzed using appropriate statistical
methods. Analyses were performed using the
SPSS 25.0 (Statistical Package for Social
Sciences) software package. Before statistical
analysis, Shapiro-Wilk and Kolmogorov-Smirnov
tests were used to evaluate whether numerical
variables were normally distributed. Variable
correlation was evaluated with Pearson
correlation in the case of normal distribution and
Spearman correlation for non-normal distribution.
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The independent samples t-test was used to
compare paired groups. A power analysis was
conducted for the statistical analysis of the
research. The required sample size to achieve
80% power (a = 0.05) for large effect size (r =
0.5) was 34. In our study, this sample size was
not achieved, and the observed statistical power
for 21 patients is 58.7%, which is one of the
limitations of the study.

RESULTS

The ages of the subjects included in the study
ranged from 12 to 18 years, and the mean age
was calculated as 15.1. While 95.2% (n=20) of
the cases included in our study were female,
4.8% (n=1) were male. Other information about
sociodemographic data and comorbidity rates is
shown in Table-1.

When Table 1 is examined, 85.7% (n=18) of the
21 cases with anorexia nervosa (AN) had at least
one comorbid psychiatric diagnosis. In our
sample, the most common comorbidity was major
depression (MDD) in 71.4% (n=15), followed by
ADHD in 42.9% (n=9), generalized anxiety
disorder (GAD) in 28.6% (n=6), and obsessive-
compulsive disorder (OCD) in 23.8% (n=5).
When the 18 cases with comorbid psychiatric
diagnoses and the 3 cases without comorbidity
were compared in terms of SITA scores, no
statistically significant difference was observed in
any of the subscales (p>0.05). In addition, when
the cases were divided into two groups—those
with and without MDD—AN cases with MDD
comorbidity had higher separation anxiety and

Table-1. Sociodemographic Findings and Comorbidity.

engulfment anxiety scores, and lower practice
and mirroring scores than AN cases without MDD
(p: 0.04; 0.00; 0.00). The scores for the cases
diagnosed with AN, with and without major
depressive disorder, are shown in Table-2.

The cases in our sample were evaluated in terms
of the relationship between SITA scores and
PedsQL scores. A negative correlation was found
between rejection expectancy and need denial
scores from the SITA subscales, and quality of
life functionality related to their relationships with
peers (r=-0.67; r=-0.61; p=0.002; p=0.007). With
further analysis, the relationship between
rejection expectancy and quality of life
functionality related to relationships with peers
was significant, but the relationship between
need denial and quality of life functionality related
to relationships with peers was not significant
(p=0.002; p=0.102; r>=0.506; r*=0.122). A
positive correlation was found between the
practice-mirroring scores of the cases and affect-
related quality of life functionality (r=0.55;
p=0.018), and further regression analysis found
this relationship to be significant (p=0.023,
r’=0.466). In addition, when the relationship
between SITA scores and BMI percentiles was
evaluated, a positive correlation was found
between practice-mirroring scores and BMI
percentiles (r=0.54; p=0.03) (Table-3).
Regression analysis was performed to evaluate
the relationship between practice-mirroring
scores and BMI, and a significant relationship
was found (p=0.016, r>=0.349).

Cases of Anorexia Nervosa (n=21) YES NO

n (%) n (%)
Psychopathology in the Family 7 (33.3) 14 (66.6)
Eating Disorder in Mother 1(4.7) 20 (96.3)
Eating Disorder in Father 0(0) 21 (100)
Eating Disorder in Siblings 4 (30.7) 9 (69.3)
Additional Psychiatric Diagnosis n (%)
Presence of comorbidity 18(85.7)
Major Depression 15 (71.4)
Attention Deficit Hyperactivity Disorder (ADHD) 9 (42.9)
Generalized Anxiety Disorder (GAD) 6 (28.6)
Obsessive Compulsive Disorder (OCD) 5(23.8)
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Table -2. Evaluation of the scores for cases with and without MDD comorbidity from the SITA scale

N X t P

Separation Anxiety MDD + 15 25.60 2.113 0.04
MDD - 6 16.66

Engulfment Anxiety MDD + 15 22.66 4.608 0.00
MDD - 6 13.66

Peer Enmeshment MDD + 15 29.00 -0.186 0.85
MDD - 6 29.66

Teacher Enmeshment MDD + 15 18.93 -0.35 0.97
MDD - 6 19.00

Practicing-Mirroring MDD + 15 26.46 -4.520 0.00
MDD - 6 35.60

Need Denial MDD + 15 12.33 -0.615 0.54
MDD - 6 13.50

Rejection Expectancy MDD + 15 26.53 0.375 0.71
MDD - 6 25.50

Nurturance Seeking MDD + 15 25.06 0.925 0.36
MDD - 6 22.66

MDD: MAJOR DEPRESSIVE DISORDER (+): yes: (-):no

Table-3. Analysis of the Relationships Between Separation Individuation Test Results of the Cases with BMI

Percentiles and PedsQL Scores.
BMI Percentiles

PedsQL Affect Scores

PedsQL Others Scores

P value corre!qtion corre!a}ion P value corrella.tion
x2) coefficient P value (x2) coefficient x2) coefficient
X (r value) (r value) (r value)
Separation 0.61 0.13 0.38 -0.21 0.33 -0.24
Anxiety
Engulfment 0.80 0.06 0.90 -0.03 0.91 -0.02
Anxiety
Peer 0.07 0.45 0.61 0.12 0.22 0.30
Enmeshment
Teacher 0.79 0.06 0.59 0.13 0.37 0.22
Enmeshment
Practicing- 0.03 0.54 0.01 0.55 0.03 0.51
Mirroring
Need Denial 0.31 -0.26 0.24 -0.29 0.00 -0.61
Rejection 0.40 -0.22 0.01 -0.55 0.00 -0.67
Expectancy
Nurturance 0.92 0.02 0.93 0.02 0.71 -0.09
Seeking

BMI: Body Mass Index, PedsQL: Children's Quality of Life Inventory

DISCUSSION

This study examined the effects of separation-
individuation characteristics on the body mass
index and quality of life of adolescent patients
with AN. According to our findings, among the
cases diagnosed with AN, the quality of life was
better in those with better practice and mirroring
skills, which are positive separation-individuation
characteristics. On the contrary, subjects who
had negative separation-individuation
characteristics, such as rejection expectancy and
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need denial, had lower quality of life. Additionally,
the body mass index percentiles of the cases
with AN who had better practice and mirroring
skills were also higher. Moreover, it seems that
patients with anorexia nervosa accompanied by
depression experience greater difficulties in
separation and individuation.

Separation and individuation skills are expected
to be acquired during adolescence. Self and
object images are expected to form during this
period (19). In this period, which is full of crises
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that need to be resolved for healthy mental
development, difficulties related to separation
and individuation were associated with
depression, eating disorders, delinquency, and
substance use (20). Similar to our study, in a
study conducted using the SITA scale and
investigating the relationship between separation-
individuation characteristics and depression, the
depression scores of young people with
separation-individuation difficulties were higher
(24). According to studies, parents of depressed
adolescents have more controlling parental
attitudes, and separation from parents who
cannot leave their children creates difficulties for
adolescents (25). The relationship between
eating pathologies and depression has been
known for a long time. A recent review and meta-
analysis evaluated 30 longitudinal studies
examining the relationship between eating
pathologies and depression. According to the
results of the study, eating pathologies increase
the risk of developing depression, and
depression increases the risk of developing
eating pathologies (26). In our sample, a
significant comorbidity rate of major depression
(MDD) was observed, with 71.4% of participants
exhibiting this condition, which aligns with
findings reported in the existing literature.
Furthermore, individuals with anorexia nervosa
(AN) who also presented with MDD
demonstrated elevated scores on the separation
anxiety and engulfment anxiety subscales of the
SITA test. These subscales are indicative of the
challenges faced in the separation-individuation
process, reflecting difficulties in establishing
autonomy and personal identity. Conversely,
these patients scored lower on the practice-
mirroring subscale, a measure that typically
serves as a positive indicator of successful
separation and individuation.

Based on these findings, it appears that the
difficulties in separation and individuation among
individuals with anorexia nervosa are significantly
associated with the comorbidity of depression.
The presence of depressive symptoms may
exacerbate the challenges related to separation-
individuation, suggesting that the psychological
complexities inherent in AN are compounded by
co-occurring depressive disorders. Consequently,
addressing and treating the accompanying
depressive symptoms could prove beneficial in
facilitating  healthier  separation-individuation
processes among adolescents with anorexia
nervosa. This highlights the importance of an
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integrated treatment approach that
simultaneously targets both eating disorder
symptoms and comorbid depressive conditions to
enhance overall psychological well-being.

Quality of life, a multifaceted concept closely
linked to an individual's overall well-being, has
been extensively studied within the context of
eating disorders. A recent review analyzed 12
cross-sectional studies and 5 cohort studies,
revealing a significant association between
dietary habits and quality of life among children
(27). Additionally, a review published in 2019
concluded that eating disorders in children and
adolescents were correlated with a diminished
quality of life (28).

While numerous studies in literature highlight a
decline in quality of life among individuals
diagnosed with anorexia nervosa, there remains
a notable gap in research specifically exploring
the relationship between separation-individuation

characteristics and quality of life in this
population. Understanding how these
developmental processes interact with the

experiences of individuals suffering from anorexia
nervosa could provide valuable insights into their
overall well-being and inform targeted
interventions aimed at improving their quality of
life. Further investigation in this area is essential
to fill this research void and enhance our
comprehension of the complex dynamics at play
in eating disorders.

CONCLUSION

Deaths from anorexia nervosa mostly occur due
to suicide and medical complications of AN (29).
The longer the disease persists, the higher the
risk of medical complications and death. After
diagnosis, treatment should commence promptly,
aiming for remission. Given the diverse causes of
AN, it is recommended to employ multiple
treatment methods, including weight restoration
and other interventions, particularly
psychoeducation. Efforts should also focus on
supporting adolescents in terms of separation
and individuation. Strengthening the adolescent
in this area during AN treatment can enhance
treatment outcomes and improve the patient's
quality of life.

LIMITATIONS

There are several limitations in this study. The
first limitation is the small sample size of the
participants. To obtain more accurate statistical
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results, the study should be repeated with larger
samples. The second limitation of our study was
the absence of a control group. We recommend
that further studies compare anorexia nervosa
groups with control groups consisting of healthy
adolescents. Another limitation is the restricted
number of male patients. There is a need for
further research involving larger sample groups
that include a greater number of male patients.
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The perioperative outcomes of gastric cancer surgery 1n octogenarians

Yagli hastalarda mide kanseri cerrahisinin perioperatif sonuglarinin degerlendiriimesi
Can Ug' Tolga Girgin? Osman Bozbiyik?

Taylan Ozgiir Sezer? Ozgir Firat® Sinan Ersin?

" Izmir Democracy University, Buca Seyfi Demirsoy Education and Research Hospital, General
Surgery Department, Izmir, Tirkiye

2 Ege University, Ege University Hospital, General Surgery Department, Izmir, Turkiye

3 1zmir Economy University, Medical Point Hospital, General Surgery Department, Izmir, Tirkiye

ABSTRACT

Aim: Gastric cancer is the fifth most common cancer in the world and the third most common cause of
cancer-related deaths. Its incidence is also increasing in elderly patients. A patient-based,
multidisciplinary treatment approach is required in the evaluation of elderly patients. Surgical resection
is the curative method in the treatment of gastric cancer. We aimed to evaluate the early surgical
outcomes, mortality and morbidity of patients aged 80 years and older who were operated for gastric
cancer.

Materials and Methods: Patients aged 80 years and older who underwent surgery for gastric
adenocarcinoma between January 2015 and June 2022 were retrospectively analyzed. Demographic,
clinical, and histopathological parameters and postoperative outcomes were evaluated.

Results: Twenty-three patients aged 80 years and older were included in the study. The mean age
was 81.95 + 3.11 (Range 80-96) years. 8 were female and 15 were male. 5 patients were ASA I, 11
patients were ASA 1l, and 7 patients were ASA Ill. Three patients received neoadjuvant chemotherapy.
Total gastrectomy was performed in 11 patients, distal gastrectomy in 5 patients, and proximal
gastrectomy in 7 patients. The mean number of lymph nodes removed was 19.87+12.61. The mean
hospital stay length was 9.34 + 3.45 days. The mortality rate in the first ninety days of our study was
8.69% and morbidity was 13,04%.

Conclusion: Octogenarians are a special patient group. The treatment plan should be individualized.
If possible, all medically fit patients should undergo curative surgery.

Keywords: Octogenarian, gastric cancer, gastric surgery, perioperative outcomes.

oz

Amagc: Mide kanseri diinyada en sik gériilen besinci kanserdir. Toplumun yaglanmasiyla beraber ileri
yas grubunda da mide kanseri gériilebilmektedir. Calismamizin amaci 80 yas ve (stii hastalarda mide
kanseri cerrahisinin erken dénem sonuglarinin degerlendiriimesidir.

Gereg ve Yontem: Ocak 2015 - Haziran 2022 tarihleri arasinda mide kanseri nedeniyle opere edilen
80 yas ve Ustii hastalar; klinik, histopatolojik ve erken dénem perioperatif sonuglar retrospektif olarak
degerlendirildi.

Bulgular: Calismaya toplam 23 hasta dahil edildi. Hastalarin yag ortalamasi 81.9 idi. Hastalarin sekizi
kadin 157 erkekti. Ug hastaya neoadjuvant sistemik tedavi uygulanmis idi. On bir hastaya total
gastrektomi, bes hastaya distal gastrektomi, yedi hastaya proksimal gastrektomi uygulandi. ilk 90
glinde iki hastada (%8,69) eksitus, li¢ hastada (%13,04) morbidite gelisti.
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Sonug: Yasli hasta grubu 6zel bir hasta grubudur. Tedavi sireci planlanirken hasta bazli karar
verilmelidir. Miimkiinse medikal olarak fit hasta grubuna cerrahi rezeksiyon uygulanmalidir.

Anahtar Sozciikler: Yagl hasta, mide kanseri, mide kanser cerrahisi.

INTRODUCTION

With the increase in the elderly population, the
need for oncologic surgical intervention is
increasing.(1) Advanced age is known to
increase surgical mortality and morbidity. Elderly
patients require individualized treatment
modalities according to their comorbidities and
physical performance status. People over 65
years of age have a life expectancy of over 20
years, while those over 80 years of age have a
life expectancy of approximately 9 years. In the
United States of America (USA), the population
over 65 years of age is expected to account for
21% of the total population by 2040, while in
Western Europe, the population over 60 years of
age is expected to increase to 37% by 2050.(2,
3) As the population ages, the number of
surgeries performed on elderly patients has been
increasing over the years. While 1.5 million
patients over the age of 75 underwent surgery in
the UK in 2006-2007, this number increased to
2.5 million in 2015-2016. In the US, 12% of the
population is over 65 years of age, while 40% of
hospital admissions and 48% of hospitalizations
are in patients aged 65 and over (1).

Although major abdominal surgical procedures
are becoming more common with optimized
multidisciplinary  approaches, advances in
surgical techniques and improved perioperative
care for the elderly, advanced age remains a risk
factor. Comorbidities such as cardiovascular
disorders, respiratory diseases and renal failure,
advanced disease at the time of diagnosis,
sarcopenia, limited physical capacity and higher
incidence of chemotherapy toxicity are factors
that complicate treatment in elderly patients.(2-5)

Gastric cancer is the fifth most common cancer in
the world and the third most common cause of
cancer-related deaths. Its incidence is also
increasing in elderly patients. A patient-based,
multidisciplinary treatment approach is required
in the evaluation of elderly patients. Surgical
resection is the curative method in the treatment
of gastric cancer. In the literature, we have limited
data on surgical outcomes in elderly patients.
According to some surgical traditions, advanced
age is a contraindication for surgical treatment of
gastric cancer (6, 7). In our study, we aimed to
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evaluate the early surgical outcomes, mortality
and morbidity of patients aged 80 years and older
who were operated for gastric cancer.

MATERIALS and METHODS

The study was initiated after ethics committee
approval number 23-11T/31 (Date: 02.11.2023)
was obtained from Ege University Medical
Research Ethics Committee.

Patients who underwent surgery for gastric
cancer between 2015 and 2022 were evaluated
retrospectively. Patients aged 80 years and older
were included in the study. Patients with
pathology other than gastric adenocarcinoma,
surgeries performed for emergency cases such
as bleeding and perforation, and patients under
80 years of age were excluded. Patients aged 80
years and older who were operated under
elective conditions with a pre-diagnosis of gastric
cancer were included in the study. Data was
transferred from the prepared case report forms
to the database created in Excel file. Age,
gender, ASA-PS Score (8) (American Society of
Anesthesiologists, Physical Status Classification
System), comorbidities, tumor location and
surgical procedure, pathology results (TNM
staging according to AJCC 8th edition was used
(9)), perioperative morbidity and mortality data in
the first ninety days, and re-admissions to the
hospital within ninety days were analyzed by
descriptive statistical methods. Morbidity and
mortality data were presented using the Clavien-
Dindo Classification (10).

RESULTS

23 patients, eight females and 15 males, were
included in the study. The mean age of the
patients was 81.95 (x 3.11) years (min: 80, max:
96). Five patients (21%) were ASA-PS 1, 11
patients (47%) were ASA-PS 2, and seven
patients (30%) were ASA-PS 3. Comorbidities of
the patients are shown in Table-1.

Three locally advanced patients received
neoadjuvant systemic treatment. When tumor
localization was evaluated, 7 patients had tumor
localization in the proximal stomach and 16
patients had tumor localization in the distal and
corpus junction. 11 patients underwent total
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gastrectomy, 7 patients underwent proximal
gastrectomy, and 5 patients underwent distal
gastrectomy. The mean number of excised lymph
nodes was 19.87 + 12.61 and the mean number
of metastatic lymph nodes was 9.22 + 9.82. The
pathologic examination results of the patients are
shown in Table-2.

The mean hospital stay length was 9.34 + 3.45
days. One patient who underwent total
gastrectomy developed anastomotic leakage,
which was managed by endoscopic stenting,
however the patient died on postoperative day 23
due to sepsis. In a patient who underwent
proximal gastrectomy, sudden cardiac arrest
developed on postoperative day 3 and the patient

Table-1. Comorbidities.

died. The mortality rate in the first ninety days of
our study was 8.69%.

Aspiration pneumonia developed in one patient
and the patient was discharged on postoperative
day 15 with medical treatment. Three patients
were readmitted to the hospital due to nausea
and vomiting. One patient's complaints resolved
with intravenous fluid therapy. Two patients
underwent an upper Gl endoscopy. One patient
had stenosis at the anastomosis line, balloon
dilatation was performed. There was no
pathology observed in the other patient. Clinical
complaints were resolved with IV hydration. The
patient was discharged on the 5th day of follow-

up.

Comorbidity Number
Coronary Arterial Disease 6
Hypertension 12
Diabetes Mellitus 5
Cerebrovascular Disease 1
Hearth failure 3
Chronic Kidney Failure 1
Chronic Obstructive Lung Disease 1
Parkinson Disease 1
Table-2. Pathological Features.
T %
1 2 8,69
2 3 13,04
3 4 17,39
4 14 60,86
N
0 4 17,39
1 3 13,04
2 5 21,73
3 11 47,82
Subtype
Tubular 9 39,13
Mucinous 2 8,69
Poorly Cohesive 8 34,78
Mixed 4 17,39
Lymphovascular Invasion 15 65,21
Perineural Invasion 11 47,82
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Table-3. Morbidity and Mortality within 90 days.

Clavien — Dindo

Patient No Classification

1 5 Sudden Cardiac Arrest PO 3

5 5 Anastomotic leakage, managed with endoscopic stent, mortality was
occurred due to sepsis, on PO 23" day

3 2 Aspiration Pneumoniae — managed with 1V Antibiotics, discharged on PO
15" day

4 2 Readmission with nausea and vomiting, managed with |V fluid therapy

5 3 Readmission with nausea and vomiting, upper Gl endoscopy revealed no
pathology, managed with IV fluid therapy
Readmission with nausea and vomiting, upper Gl endoscopy revealed

6 3 . ; . . )
anastomotic stenosis, managed with balloon dilatation.

DISCUSSION 2.1%.(18) In contrast to this study, Konishi et al.

There is no clear definition for the term "elderly
patient" in literature. While the definition of
"geriatric patient" can be used for patients over
65 or 70 years of age, the definition of
“octogenarian” refers to patients 80 years of age
and older. We preferred to include octogenarians
in this study. Although it is known that age
increases surgical mortality and morbidity,
patients in the same age group do not carry the
same surgical risk. Patients have different
comorbidities and physical performance status.
Different assessment models have been
developed for these (11).

Gastric cancer prevalence increases in elderly
patients (12). Some studies suggest that older
patients may not have the same chance of
curative treatment compared to younger patients
due to the general belief that older patients have
a worse prognosis regardless of surgery (13, 14).
Due to advanced age and comorbidities,
perioperative complications and mortality rates
are more common in elderly patients than in
younger patients; however, with the advancement
of surgical and anesthesia techniques and
improvements in postoperative patient care,
perioperative morbidity and mortality have
decreased and surgical outcomes of elderly
patients have improved (15).

Advanced age and high ASA score are
associated with mortality and morbidity.
Perioperative mortality rates in elderly patients
have been reported between 0-10% in the
literature; in our study, the perioperative mortality
rate was 8.6% (16, 17). Fujiwara et al. compared
the mortality and morbidity of patients aged 80
years and older with those aged 79 years and
younger; mortality rate was 4.3% vs. 0.9% and
respiratory complication rates were 6% vs.
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reported 0 mortality and 30% morbidity in a
series of 134 cases in patients aged 85 years
and older, and suggested that curative surgery
with D2 lymphadenectomy should be performed
even in elderly patients (19). Schendel et al.
reported 10% mortality in a series of 130 cases
aged 57 years and older; however, they showed
that disease-free survival was longer with surgery
alone (20). Fujisaki et al. argued that
laparoscopic gastrectomy can also be performed
in patients aged 75 years and older (21).

Gagniere et al. published a meta-analysis of 13
research articles published between 2008 and
2017, including a total of 2544 patients,
investigating the outcomes of CRS and HIPEC in
elderly patients. It was found that advanced age
did not affect 30-day postoperative morbidity,
anastomotic leakage rate, reoperation, hospital
readmission and length of hospital stay, but
increased 90-day postoperative mortality. In
subgroup examinations, it was found that the rate
of Grade 3 and higher complications according to
the Clavien-Dindo Classification increased above
the age of 70 years. Although the authors did not
set a clear age Ilimit in the study, they
emphasized that morbidity increased above the
age of 70 years (22).

The immune system and respiratory function
decline in elderly patients, which may lead to an
increase in complications such as pneumonia
and sepsis (23, 24). One of the reasons for the
weak immune response of elderly patients is
vitamin and mineral deficiency (25). Gastric
cancer causes cachexia, vitamin and mineral
deficiency, which can lead to a reduced immune
response. Elderly patients and patients with
gastric cancer should be evaluated as a
multidisciplinary team in terms of nutritional
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status - necessary nutritional support should be
provided (26).

The most important limitation of our study is its
retrospective nature. Since elderly patients are
not included in randomized controlled trials, there
is no strong evidence to confirm the efficacy of
any treatment in this age group. When high-
quality evidence from randomized trials is not
available, we can benefit from methodologically
well-planned retrospective studies. However, it is
obvious that the elderly patients included in
retrospective studies are selected patients and
do not reflect the general elderly patient
population. Therefore, unintentional bias in this
article and in the literature is inevitable.

CONCLUSION

Octogenarians are a special patient group. This
study showed that gastric cancer surgery can
safely performed in octogenarians. The treatment
plan should be individualized. If possible, all
medically fit patients should undergo curative
surgery.
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oz

Amag: Asilama, pandemi surecinde enfeksiyonun dnlenmesi ve kontrol edilmesi igin Kilit bir stratejidir;
bu nedenle toplumun 6zel bir kismi olan psikiyatrik tanili hastalarda COVID-19 asisina yonelik tutumlar
ve aslya karar verme surecini etkileyen faktorleri arastirmayi amacladik.

Gere¢ ve Yontem: Psikiyatri poliklinik bagvurulari bulunan ¢alismaya alinma, dislanma kriterlerini
karsilayan depresif bozukluk, anksiyete bozuklugu, obsesif kompulsif bozukluk, bipolar bozukluk,
psikotik bozukluk, kisilik bozuklugu tanilari olan 200 hastaya sosyodemografik veri toplama formu,
COVID-19 hastalik algisi 6lgegi, COVID-19’un nedenleri algisi dlgegi, COVID-19'un kontroll algisi
Olgegi, COVID-19'dan kaginma tutumlari o6lgedi ve COVID-19 asisina ydnelik tutumlar olgegi
uygulanmigtir.

Bulgular: Hastalarin %77’si (n=154) COVID-19 ile ilgili gelismeleri takip ettigi, %40’inin (n=80)
COVID-19 gegirdigi, %53,5’inin (n=107) ailesinde COVID-19 gegiren bir kisinin oldudu, %22,5’inin
(n=45) yakinlarindan birinin COVID-19’ dan dolay hayatini kaybettigi saptanmigtir. Hastalarin %93,5’i
(n=187) hastaliktan korundugunu, %78,5’'inin (n=157) hastaliktan korkulmasi gerektigini, %18,5’inin
(n=37) gevrelerindeki insanlarin kurallara uydugunu belirtmektedir. Hastalarin %88’inin (n=176) en az
bir doz COVID-19 asisi oldugu saptanmistir. COVID-19 ile ilgili gelismeleri takip edenlerde ve COVID-
19'dan korkanlarda asilanma orani daha yiksek bulunmustur (p=0.008, p=0.042). Asilanma
durumunun sosyodemografik 6zelliklerle iligkisine bakildiginda yas, cinsiyet, medeni durum, egitim
dizeyi ve calisma durumuna goére farklihk géstermedigi saptanmistir (p>0.05). Asilanma durumunun
psikiyatrik tanilara gore farklilk gosterdigi saptanmistir (p=0.04). Bipolar bozukluk ve psikotik bozukluk
tanili hastalarda asilanmama oraninin daha yuiksek oldugu saptanmistir.

Sonug: Calismamiz, psikiyatrik hastaligi olan bireylerin COVID-19 salgini ve asisina yonelik
tutumlarinin daha iyi anlagsilmasina katki saglamaktadir. Bipolar bozukluk ve psikotik bozukluk tanili
hastalarda asilanmama oraninin daha yiksek oldugu saptanmis, ayrica COVID-19 ile ilgili gelismeleri
takip eden ve hastaliktan korkan bireylerde asilanma oraninin daha ylksek oldugu gérilmustir. Bu
bulgular, psikiyatrik hastalii olan bireylere yonelik daha etkili destek ve midahale stratejilerinin
gelistirimesine yardimci olabilir.

Anahtar Sozciikler: Asi, COVID-19, psikiyatrik hastaliklar.

ABSTRACT
Aim: Investigation of attitudes towards the COVID-19 vaccine and factors affecting vaccine decision-
making in patients with psychiatric diagnoses.
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Summary: Investigation of attitudes towards the COVID-19 vaccine and factors affecting vaccine
decision-making in patients with psychiatric diagnoses. Vaccination is a crucial strategy for preventing
and controlling infection during the pandemic.

Material and Methods: A form for collecting sociodemographic data, as well as perception scales for
COVID-19 disease, its causes, control, and overall perception, were administered to 200 patients who
met the inclusion and exclusion criteria at the psychiatric outpatient clinic. Additionally, the scales for
attitudes towards disease avoidance and the COVID-19 vaccine were also administered.

Results: It was determined that 77% (n=154) of the patients followed the developments regarding
COVID-19, 40% (n=80) had COVID-19, 563.56% (n=107) had someone in their family who had COVID-
19, and 22.5% (n=45) had a relative who lost their life due to COVID-19. 93.5% (n=187) of the patients
stated that they were protected from the disease, 78.5% (n=157) stated that the disease should be
feared, and 18.5% (n=37) stated that the people around them followed the rules. It was determined
that 88% (n=176) of the patients had at least one dose of COVID-19 vaccine. The vaccination rate
was higher in those who followed the developments regarding COVID-19 and those who were afraid of
COVID-19 (p=0.008, p=0.042). When the relationship between vaccination status and
sociodemographic characteristics was examined, it was found that there was no difference according
to age, gender, marital status, education level and employment status (p>0.05). It was found that
vaccination status differed according to psychiatric diagnoses (p=0.04). It was found that the rate of
not being vaccinated was higher in patients diagnosed with bipolar disorder and psychotic disorder.
Conclusion: Our study contributes to a better understanding of the attitudes of individuals with
psychiatric illnesses towards the COVID-19 pandemic and the vaccine. It was found that the rate of
non-vaccination was higher in patients diagnosed with bipolar disorder and psychotic disorder, and it
was also observed that the vaccination rate was higher in individuals who followed developments
regarding COVID-19 and were afraid of the disease. These findings may help develop more effective
support and intervention strategies for individuals with psychiatric illnesses.

Keywords: COVID-19, mental health diseases, vaccine.

GiRIiS

Koronaviris hastaligi 2019 (COVID-19), son
derece hizl bir sekilde kiresel dlgekte pandemik
bir boyuta ulagsmis ve 6zellikle mevcut saglik
zorluklari ve sorunlarla iligkili olarak esi benzeri
gOrulmemis bir kuresel krize sebep olmustur.
Psikiyatrik tanisi olan, 6zellikle agir ruhsal
hastallk tanisi konmus hastalar, COVID-19
enfeksiyonuna karsi savunmasiz ve yiksek risk
grubunu olusturur. Arastirmalar, bu populasyonda
yuksek enfeksiyon oranlari ve koti prognozun

yani  sira yuksek 6lim  oranlarini  da
go6zlemlemigtir (1-3).

Asllama, pandemi surecinde enfeksiyonun
Onlenmesi ve kontrol edilmesi icgin Kkilit bir

stratejidir; bu nedenle COVID-19 asisina yonelik
tutumlar ve asiya karar verme sirecini etkileyen
faktorler Uzerine arastirmalar yapilmaktadir (4-7).
Ruhsal bozuklugu olan hastalarin asiya yonelik
tutumlarini arastiran calismalarda bu hasta
populasyonunda asilama oranlarinin  genel
poptlasyona gére daha dusuk oldugu bildirilmistir
(6,8). Genel nifusu kapsayan calismalar, asi
tereddidinin, COVID-19 asisina olan guven
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eksikligi ve komplo teorilerine duyulan inancla
iliskili oldugunu bildirmistir (9). Asilar, salginin
kontrol altina alinmasi ve toplum bagisikhdi
olusturulmasi i¢in hayati 6neme sahiptir. Ancak,
psikiyatrik hastaligi olan bireylerin COVID -19
asisina yonelik tutumlarn, c¢esitli faktérlerden
etkilenebilir ve bu durum da asilama
programlarinin basarisini golgeleyebilir. Buglne
kadar psikiyatrik hastaligi olan bireylerin COVID-
19 salgini ve asillamaya yonelik tutumlar
yeterince arastiriimamistir.

Bu galismanin amaci, psikiyatrik hastaligi olan
bireylerin COVID-19 salgini ve agisina yonelik
tutumlarini daha derinlemesine incelemektir. Bu
baglamda, bireylerin algilari, bilgi duzeyleri,
endigeleri, gliven seviyeleri ve asilama niyetleri

gibi faktorler Uzerinde durulacaktir. Ayrica,
psikiyatrik hastaligi olan bireylerin agilama
programlarina katilimini  artirmak igin  etkili

stratejilerin belirlenmesi amaciyla, bu tutumlarin
nedenleri ve etkileyen faktérler de analiz
edilecektir. Bu galisma, psikiyatrik hastalii olan
bireylerin COVID-19 salgini ve agisina yonelik
tutumlarini anlamak igin bir temel olusturmayi ve
aslya erisim ve kabull artirmak igin politika ve
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mudahaleler gelistirmesine yardimci olabilir. Bu
calismada, COVID-19  salgini  slrecinde
psikiyatrik hastaliga sahip bireylerin agiya yonelik
tutumlarini incelemeye yodnelik olarak asagidaki
hipotezler test edilmigtir

H1: Psikiyatrik tanili hastalarda asilanma durumu
tanilara gore farklilik géstermektedir.

H2: COVID-19 ile ilgili gelismeleri takip eden
hastalarda asilanma oranlari daha yuksektir.

H3: COVID-19’dan korkanlarda asilanma orani
daha yUksektir.

H4: Egitim dlzeyi yuksek olanlarda asilanma
orani daha ylksektir.

YONTEM

Calismaya  01.03.2022-01.06.2022 tarihleri
arasinda Rize Devlet Hastanesine ayaktan
psikiyatri poliklinik bagvurulari bulunan ¢alismaya
alinma, dislanma kriterlerini karsilayan 200 hasta
dahil edildi. Calismaya 18-65 yas arasi, okur
yazar, iletisim kurmaya engelli hali olmayan,
calismaya katiimaya istekli, mental retarde,
demans hastaligi olmayan poliklinige ardisik sira
ile bagvuran sizofreni, bipolar bozukluk, depresif
bozukluk, anksiyete bozukluklar, yeme ve
beslenme bozukluklari, kisilik bozukluklari, alkol-
madde kullanim bozuklugu tanili hastalar
calismaya dahil edilmistir. TUm olgular ¢alisma
hakkinda  bilgilendirilerek  yazili  onamlari
alinmistir. Calismadan dislanma 6lgutleri; 18-65
yas araligi disinda olma, goériisme yapmaya ya
da Olgegin uygulanmasina engel bir durumun
bulunmasi, galismaya katiimayi kabul etmemek
olarak belirlendi. Calismaya alinma ve diglanma
kriterlerine gore, toplamda 24 hasta ¢alismadan
dislanmistir. Diglanma nedenleri arasinda 18-65
yas araliginda olmama, mental retardasyon veya
demans gibi iletisim kurmayi engelleyen durumlar
ve galismaya katilmayi reddetme yer almaktadir.

Bu hastalar veri toplama slirecine dahil
edilmemistir.
Uygulama
Rize Devlet Hastanesi Psikiyatri Poliklinigine

ardisik sira ile bagvuran hastalara galigmanin
amaci ve yoOntemi hakkinda bilgi verilmesi
ardindan aydinlatiimis onam formunu doldurarak
calismaya katiimayr kabul eden, c¢alismaya
alinma olgutlerini karsilayan hastalarla ytz yize
gOrusulip Sosyodemografik Veri Toplama Formu
(sosyodemografik 6zellikler ve klinik 6zellikleri),
COVID-19 Hastalik Algisi Olgegi, COVID-19'un
Nedenleri Algisi Olgegi, COVID-19'un Kontroli
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Algisi Olgegi, COVID-19'dan Kaginma Tutumlari
Olgegi ve COVID-19 Asisina Yénelik Tutumlar
Olgegi uygulanmistir.

Veri Toplama Araglar

Sosyodemografik Veri Toplama Formu:
Hastalarin sosyodemografik 6zellikleri, hastaligin
klinik Ozellikleri gibi arastirmanin  bagimsiz
degiskenleri konusunda bilgi edinmek amaciyla,
literatUr bilgilerinden yararlanilarak, calismacilar
tarafindan hazirlanmis olan bir anket formu
kullanilacaktir.

COVID-19 Hastalik Algisi Olgegi: Olgegin
gecerlilik ve guvenilirlik calismasini Genis ve
arkadaslari gercgeklestirmistir. Bu Olgek, yedi
maddeden olugsmaktadir ve besli likert o6lgegi
kullanilarak "Tehlikelilik" ve "Bulastiricilik" olmak
Uzere iki alt boyuttan olusmaktadir. Katilimcilar,
ifadeleri "Kesinlikle katilmiyorum (1",
"Katiimiyorum (2)", "Kararsizim (3)", "Katiliyorum

(4)", "Kesinlikle katihyorum (5)" seklinde
degerlendirmektedirler. ilk alt boyut olan
"Tehlikelilik", COVID-19'un vyarattigi tehlike

algilari ve inanglarini icermektedir. ikinci alt boyut
olan "Bulastiricilik" ise hastahgin bulagiciligina
iliskin algilari igermektedir. Olgegin "Tehlikelilik"
alt boyutundaki bazi maddeler, ters olarak
kodlanmigtir. Alt boyuttaki madde puanlarinin
toplanmasiyla elde edilen toplam puan, o alt
boyuttaki madde sayisina boélinerek 1 ile 5
arasinda bir deger elde edilmektedir. Ylksek
puanlar, "Tehlikelilik" alt boyutunda hastalikla ilgili
tehlike algisinin yiksek oldugunu, "Bulastiricihk"
alt boyutunda ise virisin bulagici oldugu algisini
géstermektedir. Olgegin toplam Cronbach alfa
katsayisi  0.74; "Tehlikelilik" alt boyutunun
Cronbach alfa katsayisi 0.64 ve "Bulastiricilik" alt
boyutunun Cronbach alfa katsayisi 0,75 olarak
bulunmustur. (10).

COVID-19’un Nedenleri Algisi Olgegi: Genis ve
ekibinin yaptigi bir arastirmada, 6lgegin gecerlilik
ve guvenilirlik calismasi yapilmistir. Bu 0dlgek,
besli Likert Olcedi kullanilarak 14 maddeden
olugmakta ve (i¢ alt boyuta ayriimistir. Olgegin ilk
alt boyutu "Komplo" olarak adlandiriimigtir ve
medyada sikga dile getirilen komplo inanglarini
(biyolojik savas, asI satma c¢abalari vb.)
icermektedir. ikinci bilesen olan "Cevre", COVID-
19 salgininin olasi nedenlerini sosyal ve fiziksel

cevre acisindan ele almaktadir. Bu bilesen,
sagliksiz beslenme, kiresel 1sinma, dogal
kaynaklarin kirlenmesi gibi faktorlere

deginmektedir. Son bilesen olan "inang", COVID-
19'un nedenine dair dini ve ruhsal aciklamalari
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icermektedir. Bu inanglar arasinda salginin
kaderle iligkilendiriimesi veya Tanri'nin bir gazabi
olarak algilanmasi gibi digstnceler bulunmaktadir.
Olgekte ters maddeler bulunmamaktadir. Alt
boyuttaki madde puanlarinin toplanmasiyla elde
edilen toplam puan, o alt boyuttaki madde
sayisina bolinerek 1 ile 5 arasinda bir deder elde
edilir. Bu degerin ylksek olmasi, ilgili alt boyuttaki
alginin yiksek oldugunu goéstermektedir. Toplam
Olcek igin Cronbach alfa katsayisi (10).
COVID-19’un Kontrolii Algisi Olgegi: Genis ve
diger arastirmacilar tarafindan ydritilen bir
calismada, 6lgegin gegerlilik ve guvenirlik analizi
gerceklestirilmistir. Bu odlcek, besli Likert dlcegi
kullanilarak 12 maddeden olugsmakta ve Ug¢ alt
boyuta ayriimistir. Olgegin ilk alt boyutu "Makro
Kontrol" olarak adlandiriimistir ve kurumsal,
ulusal veya kuresel dizeyde alinan tedbirlerin
etkililigi ile ilgili inanclarl igermektedir. Ikinci alt
boyut "Kisisel Kontrol" olarak adlandiriimistir ve
kisisel onlemlerin hastaliga yakalanma riskini
azaltmadaki etkililigi ile ilgilidir. Son alt boyut
"Kontrol Edilebilirlik" olarak adlandirilmigtir ve
hastaligin kontrol edilebilir oldugu inancini
degerlendirmektedir. Bu alt boyuttaki maddeler
ters olarak puanlanmaktadir. Alt boyuttaki madde
puanlarinin toplanmasiyla elde edilen toplam
puan, o alt boyuttaki madde sayisina bélinerek 1
ile 5 arasinda bir deger elde edilmektedir. Yuksek
puanlar, ilgili alt boyuttaki alginin yiksek
oldugunu gOstermektedir. Toplam olcek igin
Cronbach alfa katsayisi 0,79; "Makro Kontrol" alt
boyutunun Cronbach alfa katsayisi 0,83, "Kisisel
Kontrol" alt boyutunun Cronbach alfa katsayisi
0.80 ve "Kontrol Edilebilirlik" alt boyutunun
Cronbach alfa katsayisi 0,78 olarak bulunmustur
(10).

COVID-19°dan Kaginma Tutumlan Olgegi:
Genis ve diger arastirmacilarin yaptig bir
calismada, dlgegin gegerlik ve guvenirlik analizi
yapilmistir. Bu 0Olgek, besli Likert o6lcedi
kullanilarak 10 maddeden olusmakta ve bilissel
kaginma ile davranigsal kaginma olmak Gzere iki
alt boyuta ayriimistir. Biligssel kaginma, belirli
dislnceleri veya durumlari zihinsel olarak
reddetme egilimini degerlendirirken, davranissal
kagcinma belirli davraniglari yapmaktan kaginma
egilimini degerlendirir. Olgekte ters maddeler
bulunmamaktadir. Alt boyuttaki madde
puanlarinin toplanmasiyla elde edilen toplam
puan, o alt boyuttaki madde sayisina bélinerek 1
ile 5 arasinda bir deger elde edilmektedir. Yiksek
puanlar, ilgili alt boyuttaki kaginmanin yuksek
oldugunu go6stermektedir. Toplam olgek igin
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Cronbach alfa katsayisi 0.88; bilissel kaginma alt
boyutunun Cronbach alfa katsayisi 0,92 ve
davranigsal kaginma alt boyutunun Cronbach alfa
katsayisi 0,97 olarak bulunmustur. Bu sonuglar,
Olgegdin gavenirliginin yuksek oldugunu
gOstermektedir (10).

COVID-19 Asisina Yonelik Tutumlar Olgegi:
Genis ve arkadaslarinin gerceklestirdigi  bir
calismada Olgegin gecerlik ve guvenirlik analizi
yapilmistir. Bu Olgek, 9 maddeden olugsmakta ve
"Olumlu Tutum" ve "Olumsuz Tutum" olmak
Uzere iki alt boyuta ayrilmistir. Olumlu tutum alt

boyutu, aslya yonelik olumlu duslnceleri
icermektedir. Ote yandan, olumsuz tutum alt
boyutu asinin olumsuz yonlerini

degerlendirmektedir. Olgekte 5'li Likert 6lgegi
kullaniimis olup, olumsuz tutum alt boyutu
maddeleri ters olarak puanlanmigtir. Alt boyuttaki
madde puanlarinin toplanmasi ve madde
sayisina bolinmesiyle 1-5 arasinda bir deger
elde edilmektedir. Yiksek puanlar, ilgili alt
boyuttaki tutumun gucli oldugunu
g6stermektedir. Toplam Olgek igin Cronbach alfa
katsayisi 0,80; olumlu tutum alt boyutu igin
Cronbach alfa katsayisi 0,96 ve olumsuz tutum
alt boyutu igcin Cronbach alfa katsayisi 0,78
olarak bulunmustur. Bu calismada toplam d&lgek
icin Cronbach alfa katsayisi 0.81; olumlu tutum
alt boyutu i¢in 0.94 ve olumsuz tutum alt boyutu
icin 0,82 olarak hesaplanmistir. Bu sonuglar,
Olgegin guvenirliginin kabul edilebilir dizeyde
oldugunu gostermektedir (10).

Calismanin etik kurul onaylr Recep Tayyip
Erdogan Universitesi Girisimsel olmayan Klinik
Arastirmalar Etik Kurulu, 24.03.2022 tarih
2022/91 sayih karari ile alinmis olup galisma igin
kurum izni de alinmigtir. Bu calismada yapilan
tim uygulamalar, kurumsal ve/veya ulusal
arastirma komitesinin etik standartlarina ve 1964
Helsinki  Bildirgesine ve daha  sonraki
dizeltmelerine  veya  karsilastirilabilir etk
standartlara uygun yapiimigtir.

istatistiksel analiz

istatistiksel analizlerde Windows SPSS 26.0
programi (Statistical Package for the Social
Sciences Inc.) kullanildi. Tanimlayici istatistikler
ve yas gibi surekli degiskenler ortalama +
standart sapma, cinsiyet gibi kategorik
degiskenler ise frekans ve yilzde olarak verildi.
Kategorik verilerin analizinde Ki-kare testi,
bagimsiz gruplarin ortalamalarinin
kargilastirimasinda bagimsiz gruplar t-testi,
surekli verilerin birbiriyle olan iligkisinde Pearson
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korelasyon analizi, kategorik verilerin regresyon
analizinde Binary lojistik regresyon analizi
kullanildi. istatistiksel anlamlilk diizeyi tim
degerler icin p<0,05 olarak kabul edildi.

BULGULAR

Katilimcilarin yas ortalamasi 39.61+12,81 yil,
%701 (n=140) kadin, %601 (n=120) evli, %68’
(n=136) calisiyor, %54,5nin (n=109) egitim
dlzeyi lise ve Uzeriydi. Hastalarin %31,5’i (n=63)
depresif bozukluk, %36,5i (n=73) anksiyete
bozuklugu, %9u (n=18) obsesif kompulsif
bozukluk, %8,5’i (n=17) bipolar bozukluk, %9,5’i
(n=19) psikotik bozukluk, %3’0 (n=6) KkKisilik
bozuklugu tanisina sahipti (Tablo-1).

Hastalarin %77’'si (n=154) COVID-19 ile ilgili
gelismeleri takip ettigi, %40’ inin (n=80) COVID-
19 gecirdigi, %53,5’inin  (n=107) ailesinde
COVID-19 gegiren bir kisinin oldugu, %22,5’inin
(n=45) yakinlarindan birinin COVID-19’ dan
dolayi hayatini kaybettigi saptanmistir. Hastalarin
%93,5'i (n=187) hastaliktan  korundugunu,
%78,5’inin  (n=157) hastaliktan  korkulmasi
gerektigini, %18,5'inin  (n=37) c¢evrelerindeki
insanlarin  kurallara uydugunu belirtmektedir.
Hastalarin %88’inin (n=176) en az bir doz
COVID-19 asisi oldugu saptanmistir. COVID-19
ile ilgili gelismeleri takip edenlerde ve COVID-
19°dan korkanlarda asilanma orani daha ylksek
bulunmustur  (p=0.008, p=0.042) (Tablo-2).
Hastalarin asilanma dozlarina bakildiginda
%84’0 (n=168) iki doz, %37’si (n=74) U¢ doz,
%3,5'i (n=7) dort doz ve %1i bes doz asl
olmustur (Sekil-1).

1Doz 2Doz 3Doz 4Doz 5Doz

m Dozlar

Sekil-1. Hastalarin asilanma dozlari.

Asllanma durumunun sosyodemografik
Ozelliklerle iligkisine bakildiginda yas, cinsiyet,
medeni durum, egitim dizeyi ve c¢alisma
durumuna gére farklihk gOstermedigi
saptanmistir  (p>0.05). Asilanma durumunun
psikiyatrik tanilara goére farkllik gosterdigi
saptanmistir  (p=0.04). Bipolar bozukluk ve
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psikotik bozukluk tanili hastalarda asilanmama
oraninin daha yiksek oldugu saptanmigtir
(p=0.04) (Tablo-3).

Uygulanan O&lgeklerin asilanma durumuna gore
karsilastiriimasi sonucunda COVID-19 Hastalik
Algisi Olgeginin Tehlikelilik (p=0.001), COVID-19
Nedenler Algisi Olgeginin  Cevre (p=0.02),
COVID-19 Kontrol Algisi  Olgeginin  Makro
(p=0.05), COVID-19 Asisina Yonelik Tutumlar
Olgeginin Olumlu Tutum (p=0.001) ve Olumsuz
Tutum (p=0.001) alt boyutu puanlari agisindan
anlamli farklhlik vardi (Tablo-4).

Uygulanan olceklerin  birbiriyle olan iligkisine
bakildiginda COVID-19 Hastalik Algisi Olgeginin
Tehlikelilik alt boyutu ile COVID-19 Kontrol Algisi
Olgeginin Makro alt boyutu (r=-0.194, p<0.01) ve
Kisisel alt boyutu (r=-0.156, p<0.05) arasinda
negatif yonde bir iliski varken COVID-19 Asisina
Yoénelik Tutumlar Olgeginin  Olumlu  Tutum
(r=0.173, p<0.05) ve Olumsuz Tutum (r=0.257,
p<0.01) arasinda pozitif ydnde bir iligki
saptanmistir. COVID-19 Asisina Yonelik Tutumlar
Olgeginin Olumlu Tutum alt boyutu ile COVID-19
Hastalik Algisi Olgeginin Tehlikelilik alt boyutu
(r=0.173, p<0.05) COVID-19 Hastalik Algisi
Olgeginin  Bulagtiricilik  alt  boyutu (r=0.222,
p<0.01), COVID-19 Kontrol Algisi Olgeginin
Makro alt boyutu (r=0.144, p<0.05), COVID-19
Asisina Yonelik Tutumlar Olgeginin  Olumsuz
Tutum alt boyutu (r=0.601, p<0.01) arasinda
pozitif yonde bir iliski varken, COVID-19 Nedenler
Algisi Olgeginin Komplo alt boyutu (r=-0.202,
p<0.01) arasinda negatif yonde bir iligki
saptanmistir. COVID-19 Asisina Yonelik Tutumlar
Olgeginin Olumsuz Tutum alt boyutu ile COVID-
19 Hastalik Algisi Olgeginin Tehlikelilik alt boyutu
(r=0.257, p<0.01) ile pozitif yonde bir iliski varken
COVID-19 Nedenler Algisi Olgeginin Komplo alt
boyutu (r=-0.277, p<0.01) ile negatif yonde bir
iliski vardi (Tablo-5).

Psikiyatrik tanili hastalarin asi olma durumunu
etkileyen faktorlerin tespit edilmesi amaciyla iki
durumlu (Binary) lojistik regresyon analizi
yapilmistir. Bunun igin Oncelikle literatlire dayali
olarak agir ruhsal hastalk varligi, COVID-19 ile
ilgili gelismeleri takip etme, COVID-19 korkusu,
COVID-19 Hastalik Algisi Olgeginin Tehlikelilik alt
boyutu ve COVID-19 Asisina YoOnelik Tutumlar
Olgegi Olumlu ve Olumsuz Tutumlar alt élgegi
bagimsiz  degiskenler olarak belirlenmistir.
Yapilan analiz sonucunda kurulan modelin
Hosmer ve Lemeshow Uyum lyiligi Testi sonucu
beklendigi gibi p>0,05 olarak bulunmus (p=0.654)
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ve modelin iyi uyum gésterdigini ortaya Olgegi ) Olumlu Tutum ve COVID-19 Hastalk
koymustur. Ayrica kurulan model bagdimh  Algisi Olgeginin Tehlikelilik alt boyutu puanlarinin
degiskenin %55,1'ini agiklamistir (Nagelkerke R?2  asilanma durumu Uzerine anlamli  bir etkisi
=0.551). COVID-19 Asisina Yonelik Tutumlar bulunmaktadir (p=0.000) (Tablo-6).
Tablo-1. Katilimcilarin sosyodemografik ve klinik 6zellikleri.
Yas (Ort + SS) 39,61+12,81
n %
L Kadin 140 70
Cinsiyet
Erkek 60 30
. Bekar 80 40
Medeni durum )
Evli 120 60
Okuryazar Degil 8 4
ilkégretim 58 29
Egitim diizeyi Ortadgretim 25 12.5
Lise 57 28.5
Universite 52 26
Calisiyor 136 68
Calisma durumu
Calismiyor 64 32
Depresif bozukluk 63 31.5
Anksiyete bozuklugu 73 36.5
Obsesif kompulsif bozukluk 18 9
Bipolar duygudurum bozuklugu 17 8.5
Psikiyatrik tanilar o
Psikotik bozukluk 19 9.5
Kisilik bozuklugu 6 3
Madde kullanim bozuklugu 1 0.5
Uyum bozuklugu 3 15
Ort: Ortalama, SS: Standart Sapma
Tablo-2. Agilanma durumunun COVID-19 ozellikleri ile iligkisi.
COVID-19 COVID-19
asilanan asilanmayan X2 p
176 (%88) 24 (%12)
COVID-19 ile ilgili gelismeleri takip ediyor Evet:141 (%80.1)  Evet:13 (%54.2) 8029  0.008*
musun? Hayir:35 (%19.9) Hayir:11 (%45.8) ' '
Lo Evet:68 (%38.6) Evet:12 (%50)
B ?
COVID-19 gegirdin mi? Hayir108 (%61.4)  Hayir:12 (%50) 1136 0.375
I i Lo Evet:90 (%51.1) Evet:17 (%70.8)
- ?
Aile Uyelerin COVID-19 gegirdi mi? Hayir:86 (%48.9) Hayir:7 (%29.2) 3.294 0.083
COVID-19’ dan dolay! yakinlarindan biri hayatini  Evet:40 (%22.7) Evet:5 (%20.8) 0.43 1
kaybetti mi? Hayir:136 (%77.3)  Hayir:19 (%79.2) '
, Evet:165 (%93.8) Evet:22 (%91.7)
B ?
COVID-19’ den korunuyor musun? Hayir 11 (%6.2) Hayir:2 (%8.3) 0.151 0.658
, Evet:142 (%80.7) Evet:15 ((%62.5)
n ? *
COVID-19’ dan korkuyor musun? Hayir:34 (%19.3) Hayir9 (%37.5) 4137 0.042
COQOVID-19 kurallarina ¢evrendeki insanlar Evet:30 (%17) Evet:7 (%29.2) 2058  0.164

uyuyor mu?

Hayir:146 (%83)

Hayir:17 (%70.8)

*Pearson ki-kare istatistiksel analiz; p<0.05
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Tablo-3. Asilanma durumunun sosyodemografik ve klinik 6zellikler ile iligkisi.

COVID-19 COVID-19
asilanan asilanmayan t/Ix2 p
n (%) n (%)
Yas (Ort + SS) 39.63+12.87 39.41+12.66 -0.07 0.93
Kadin 125 (89.3) 15 (10.7)
Cinsiyet 0.73 0.47
Erkek 51 (85) 30 (15)
Bekar 68 (85) 12 (15)
Medeni durum 0.28 0.37
Evli 108 (90) 12 (10)
Okuryazar Degil 7 (87.5) 1(12.5)
iIkégretim 53 (91.4) 5(8.6)
Egitim diizeyi Ortadgretim 24 (96) 1(4) 5.03 0.28
Lise 46 (80.7) 11 (19.3)
Universite 46 (88.5) 6 (11.5)
Galisma durumu Galistyor %6 (87.5) 8(12.5) 0.02 1
Calismiyor 120 (88.2) 16 (11.8)
Depresif bozukluk 59 (93.7) 4 (6.3)
Anksiyete bozuklugu 67 (91.8) 6 (8.2)
Obsesif kompulsif bozukluk 15 (83.3) 3(16.7)
Psikiyatrik Bipolar duygudurum bozuklugu 13 (76.5) 4 (23.5) 14.54 0.04*
tanilar Psikotik bozukluk 13 (68.4) 6 (31.6)
Kisilik bozuklugu 6 (100) 0(0)
Madde kullanim bozuklugu 1 (100) 0(0)
Uyum bozuklugu 2 (66.7) 1(33.3)
*Pearson ki-kare istatistiksel analiz; p<0.05
Tablo-4. Asilanma durumunun uygulanan odlcekler ile iligkisi
COVID-19 COVID-19
asilanan asllanmayan t p
Orttss Orttss
COVID-19 hastalik algisi Tehlikelilik 3.05+0.74 2.36 £ 0.71 -4.3 0.001*
Glgegi Bulastiricilik 4.23+0.85 3.88+0.79 -1.88 0.06
Komplo 2.7+1.06 3.11+£1.23 1.74 0.08
gg:é?'w nedenler algisi Cevre 262+0.83  3.02+0.81 22 002
Inang 2.66 + 1.09 27112 0.18 085
COVID-19 kontrol algisi Makro 3.12+£1.02 3.55+1.03 1.95 0.05*
Glgegi Kisisel 3.24 + 081 342+0.75 1 0.31
COVID-19’dan kaginma Bilissel kaginma 1.85+0.87 1.91+0.79 0.28 0.78
tutumlari dlgegi Davranigsal kaginma  2.49 + 0.79 247 +0.83 -0.08 0.93
COVID-19 asisina yonelik Olumlu tutum 4.05+0.89 2.29+0.92 -9.04 0.001*
tutumlar olgegi Olumsuz tutum 3.75+0.9 2.64 £ 0.69 -5.76  0.001*

Ort: Ortalama, SS: Standart Sapma *Bagimsiz Gruplar t Testi, p<0.05
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Tablo-5. Uygulanan oélcekler arasindaki iligkisi

1 2 3 4 5 6 7 8 9 10 11
Tehlikelilik (1) 1 -.0081 -0.09 0.073 -0.099 19-4** -0.156* 0.003 0.04 0.173* 0.257**
Bulasgtincilik »
@) -0.081 1 -0.095 -0.033 -0.009 .038 0.067 0.070 0.076 0.222 0.121
Komplo (3) -0.09 -0.095 1 0.189**  0.206** -.070 0.046 -0.002 0.11 -0.202*  -0.277**
Cevre (4) 0.073 -0.033  0.189** 1 0.369**  -.048  0.212*  0.266**  0.305*  -0.117 -0.015
inang (5) -0.099 -0.009 0.206**  0.369** 1 188" 0.223**  0.301**  0.184* 0.029 -0.049
Makro (6) -0.194* 0.038 -0.07 -0.048 0.188** 1 0.422* 0.054 -0.045 0.144* 0.055
Kisisel (7) -0.156* 0.067 0.046 0.212**  0.223**  422* 1 0.087 0.007 0.132 0.081
Biligsel
0.040 0.076 0.1 0.305**  0.184** -.045 0.007 0.735** 1 -0.045 -0.029
kaginma (8)
Davranigsal
0.003 0.07 -0.002 0.266*  0.301* .054 0.087 1 0.735* 0.081 0.031
kaginma (9)
Olumlu tutum ) " " . "
(10) 0.173 0.222 -0.202 -0.117 0.029 144 0.132 0.081 -0.045 1 0.601
Olumsuz
0.257** 0.121 -0.277**  -0.015 -0.049 .055 0.081 0.031 -0.029 0.601** 1
tutum (11)
*Pearson korelasyon analizi, p<0.05, **p<0.001
Tablo-6. Asilanma durumu Uzerine degiskenlerin etkisinin lojistik regresyon analizi
0dd %95 Gliven
B S.Hata Wald  Sd N Aralig
Orani
Min. Maks.
Agir ruhsal hastalik -0.403 0.667 0.365 1 0.546 0.668 0.181 2.471
COVID-19 gelismeleri takip  0.582 0.634 0.843 1 0.358 1.790 0.517 6.200
COVID-19 korkusu -0.124 0.709 0.031 1 0.861 0.884 0.220 3.543
Tehlikelilik 1.121 0.423 7.035 1 0.008 3.069 1.340 7.030
Olumlu tutum 1.407 0.339 17.200 1 0.000 4.082 2.100 7.935
Olumsuz tutum 0.432 0.427 1.022 1 0.312 1.540 0.667 3.557
(Sabit) -7.088 1.710 17.182 1 0.000 0.001

*Bagiml Degisken: Asilanma Durumu Hosmer ve Lemeshow Uyum lyiligi p=0.654. Nagelkerke R?=0.551

TARTISMA

Calismamiz psikiyatri hastalarinda COVID-19
salgini ve asisina yonelik tutumlari degerlendiren
kisith sayidaki g¢alismadan biridir. Onceki
calismalar psikiyatrik tanisi olanlarda asilanma
oraninin daha disik oldugunu belirtmektedir bu
nedenle COVID-19 salgini sirasinda psikiyatrik
taninin asilama oranlart ve tutumlara etkisi
arastinlmistir (6, 8, 11). Bireyin COVID-19
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enfeksiyonu ve tedavisine yonelik yaklagimlari,
kiltirel ve sosyal gevresinin, algilari, tutumlari,
inanclari ve gecmis deneyimlerinden
etkilenmektedir  (10). Bizim  c¢alismamizda
psikiyatrik hastalarda asi olma durumunun
sosyodemografik verilerle bir iliskisi olmadigi
saptanmigtir. Calismamizla benzer sekilde Kilig
ve arkadaslarinin yapmis oldugu calismada da
asl olma durumunun yas, cinsiyet, egitim durumu
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ve bir iste calisiyor olma durumuyla iliskili
olmadigi  saptanmistir  (12). Calismamizda
hastalarin %88'i asi olmustu. Ulkemizde genel
toplumda asilanma orani %93,3’tlr (13). Benzer
sekilde Cin'de yapilan bir arastirma, depresyon
ve anksiyete tanisi alan hastalarda COVID-19
asisinin kabul edilme oraninin %96,2 oldugu
saptanmistir (6). Ulkemizde a@ir ruhsal hastali§i
olan bireylerde yapilan c¢alismada da asilanma
oraninin  %83,7 oldugu belirtiimektedir (12).
Calismamizda asilanma oraninin  psikiyatrik
tanilara goére farklilik gosterdigi saptanmistir.
Ozellikle agir ruhsal hastalik olarak belirtebilecek
psikotik bozukluk ve bipolar bozukluk hasta
grubunda agillanmama orani daha yiksek
bulunmustur. Calismamizdaki bulgulari
destekleyecek sekilde ruhsal hastaligi veya
sizofreni  hastalarinda COVID-19 asillama
oranlarinin genel popullasyona gére daha disuk
oldugunu bildirmistir (1, 14, 15). Kapsaml bir
kohort galismasinda ayrica ruhsal bozuklugu olan
hastalarda asilama oranlarinin (%60,4) genel
populasyona (%74,9) goére anlamli derecede
dislk oldugu ve bu oranin psikotik bozuklugu
olan hastalarda (%56,9) daha da disuk oldugu
rapor edilmigtir (11). Bazi calismalar psikotik
bozukluk tanisi alan hastalarda asilama
oranlarinin daha dusik oldugunu gdéstermistir
(14). Ulkemizde agir ruhsal bozuklugu olan
hastalarda yapilan baska bir c¢alismada ise
asllanma oraninin %90’a yakin oldudu ve
psikiyatrik tanilara gbre asilanma oranlarinda
anlamh bir farkhhk olmadigi saptanmistir (16).
Agir ruhsal bozuklugu olan hastalarda COVID-19
asisinin  énundeki yaygin engeller arasinda
asinin yan etkileri ve etkinligine iligskin endiseler,
asillara  duyulan  glvensizlk ve vyanlis
bilgilendirme yer alabilmektedir (17). Ozellikle
sizofreni hastalarinda tedavi karari verme
kapasitesinin azalmasi, asl kullanimini olumsuz
etkileyebilmektedir (18).

Calismamizda COVID-19 ile ilgili gelismeleri takip
edenlerde asilanma oranlarinin daha ylksek
oldugu saptanmistir. Sosyal aglarin etkileri de asi
kaygilarinin azaltiimasinda veya asilmasinda rol
oynayabilir. Ruhsal bozuklugu olan bireylerin
COVID-19 asisi hakkinda yeterli bilgiye sahip
olmama veya bilgilendirme kampanyalarindan
yeterince faydalanamama olasiigi vardir. Bu
durum, asiya olan guveni azaltabilir ve asilanma
oranlarini  disurebilir  (19). Gulvenilir  bilgi
kaynaklarina erisimi iyilestiren mudahaleler
yoluyla bu asillanma engellerin asiimasi, bu
populasyonda asilama oranlarinin artmasina
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yardimci olabilir (19, 20). Calismamizda, aile
Uyelerinden birinin COVID-19 gegirmis oldugu
bireylerde agilanma oranlarinin daha yuksek
oldugu tespit edilmistir. Bu durum COVID-19 ile
ilgili  bilgi ve farkindallk dizeyinin artmis
olmasiyla ilgili olabilir. COVID-19 ile ilgili bilgi ve
farkindalik dizeyinin agilanma Uzerindeki etkisi
oldukga o6nemlidir. Daha yuksek bilgi ve
farkindalik duzeyine sahip bireylerin genellikle
aslya daha olumlu bir yaklasim sergiledidi
g6zlemlenmektedir. Bu durum, asinin etkinligi,
guvenligi ve faydalari hakkinda dogru bilgilere
sahip olmanin, bireylerin asilanma karari verme
surecini etkiledigini gostermektedir (21). COVID-
19 asilant ve enfeksiyonu hakkinda hedefe
yonelik, 6zel bilgiler saglamanin ebeveynlerin
cocuklari asilama konusundaki niyetini artirdigi
ve asl tereddutlerini azalttigi gosterilmigtir (22).
Literatirdeki g¢alismalar, aile bireylerinin veya
arkadaglarinin COVID-19'dan etkilendigini
taniyan bireylerin agl oranlarinin daha ylksek
olabilecegini 6ne suriyor. Arastirmalar, bir kisinin
COVID-19 hastaligina yakalandigini veya bu
hastaliktan 6ldigind bilmenin, en az tek bir
COVID-19 asisi dozu alma olasiliginin daha
yuksek olmasiyla iligkili oldugunu buldu (23).
Ayrica, COVID-19 nedeniyle saghk sorunu
yasayan birini taniyan bireylerin asi olma olasihgi
daha yilksek saptanmistir (24). Bu bulgular,
kisinin sosyal cevresinde hastalikla ilgili kisisel
deneyiminin asilama kararlarini etkileyebilecegdini
ve asl almini artirabilecegini gdstermektedir.
COVID-19'dan korkulmasi gerektigine inanan
bireylerde agilanma oranlarinin daha yuksek
oldugu goézlemlenmisti. COVID-19 korkusu ile
asllama oranlarn arasindaki iliski ¢ok yonludar.
COVID-19 korkusunun agi istegini 6ngérdigi,
artan korkunun ise asl olma olasiliginin arttig
géruldi  (25). Kanser hastalari gibi belirli
populasyonlarda, daha yiksek dizeydeki
COVID-19 fobisi, COVID-19 asilarina olan
istekliligin  artmasiyla iligkilendirilmigtir  (26).
Psikiyatrik hastaliklari olan kigiler genellikle
toplumun en savunmasiz gruplarindan birini
olustururlar. Bu hastalar, asilama karari alirken
cesitli  endiselerle  karsilasabilirler.  Bunlar
arasinda asinin guvenilirligi, yan etkileri, yaygin
yanlig bilgiler, korku ve guvensizlik gibi faktorler
yer alabilir. Yapilan bir pilot midahale ¢alismasi
sonucunda psikiyatrik tedavi saglayicilari, agir
ruhsal hastaligi olan hastalarda asilama
oranlarini 6nemli 6l¢ide artirabildigi saptanmistir.
Tedavi saglayicilari hastalariyla gtvenilir bir iligki
icinde olduklari igin, asiya iliskin endigeleri ele
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almak ve dogru bilgi saglamak i¢in 6énemli bir
konumdadirlar. Bu, hastalarin agiya yonelik
endiselerini azaltabilir ve asilama oranlarini
artirabilir (27).

Calismamizda COVID-19  Hastalik  Algisi
Olgeginin Tehlikelilik alt boyutu puanlari yiiksek
olanlarda asllanma orani daha yiksek
saptanmigtir. COVID-19 Hastalik Algisi Olgeginin
Tehlikelilik alt boyutu puanlari yliksek olan
bireylerde asilanma oranlarinin daha yiksek
oldugu bulgusu, asi kabullinin kisinin hastahgin
ciddiyeti konusundaki algisiyla iligkili oldugunu
gosterebilir. Yani, hastaligin tehlikeli oldugunu
dislinen bireyler, kendilerini ve ¢evrelerini
korumak igin aslyl daha fazla kabul edebilirler
(25). Bu bulgu, saglik uzmanlarinin ve kampanya
yurGtuculerinin asi kabullini artirmak igin dogru
bilgi ve farkindalik olugturmanin énemini vurgular.
Tehlikelilik algisini artirmak, insanlarin COVID-
19'un ciddiyetini daha iyi anlamalarina ve buna
gore aslyi kabul etmelerine yardimci olabilir (28).
Bu nedenle, COVID-19'a iligkin algilarin,
asilanma oranlarini belirlemede 6nemli bir rol
oynadigina dair bu tir bulgular, asi
kampanyalarinin ve saglk iletisiminin nasil
sekillendirilecegi konusunda fikir verici olabilir.
Hastaligin ciddiyeti ve asinin etkili olduguna dair
dogru bilginin  vurgulanmasi, asi kabulind
artirabilir ve sonugta toplum sagligini korumaya
yardimci olabilir.

Calismamizda COVID-19 Asisina  Yonelik
Tutumlar Olgeginin Olumiu ve Olumsuz Tutum alt
boyutu puanlari yiksek olanlarda asilanma orani
daha yilksek saptanmistir. COVID-19 Asisina
Yénelik Tutum Olgeginin  Olumlu  Tutum alt
Olceginde daha yiksek puan alan bireylerin asi
olma olasliliklari daha yuksektir. Bu iligki, yagsam
memnuniyeti, COVID-19 asisi bilgisi ve bilime
glven gibi gesitli faktorlerin, bireyin agiya yonelik
tutumunu ve dolayisiyla asilama davranigini
etkileyebilecegini gosteren bulgularla
desteklenmektedir (29). Ulkemizde yapilan bir
baska arastirmada ise asi tereddiidi ve direnci
olan bireylerin asilara olan glvenlerinin dusuk,
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komplo teorilerine olan inanglarinin ise yuksek
oldugu ve bunun da asilama oranlarini olumsuz
etkiledigi vurgulandi (30). COVID-19 asisina
karsi tereddidiu olanlarda, asi tereddidi ve asi
karsithgr Olgeklerinde daha yiksek puanlar
saptanmistir (31). Ebeveynlerin gocukluk c¢agi
asilarina  yoénelik  tutumlarinin, COVID-19
asllarina  ybnelik tutumlarla iligkili oldugu,
tereddit eden ebeveynlerin ise COVID-19
asisina karsi daha az olumlu tutum sergiledikleri
g6rilda (32). Son olarak, gengler arasinda asi
tereddidunin azaltiimasinda dogru ve vyeterli
bilgilendirmenin énemli oldugu ve asilamayi
destekleyecek olumlu sosyal davranis ve
degerlerin 6nerildigi saptandi (33).

Calismamizin 6ne c¢ikan Ozellikleri literattrdeki
g¢alismalarin ¢ogunlukla agir ruhsal hastaliklar
gibi spesifik ruhsal bozuklugu olan hastalarla
yuritiimisken galismamizda tim ruhsal hastalik
tirleri  dahil edilmistir.  Ayrica ¢alismamiz
hastalarla bire bir yliz ylize sekilde COVID-19

algisini ve aslya yoénelik tutumlarina iligkin
niteliksel ve  derinlemesine  goérismelerin
saglanmis  olmasidir.  Galismamizin  bazi

sinirliliklar1 ise arastirmanin kesitsel tasarimi,
genel populasyona genellenemez  olusu,
arastirmanin tek merkezde yapilmig olmasi ve
zamanlamasidir.

SONUGC

Sonug olarak ¢alismamiz literatirde bu alanda
yurGtilmis kisith sayida ve bazi yoénleriyle
Ulkemizdeki ilk  cahsmadir. Calismamiz,

psikiyatrik hastaligi olan bireylerin COVID-19
salgini ve asisina yoOnelik tutumlarinin daha iyi
anlasiimasi, bu populasyona ydnelik etkili destek
ve mudahale stratejilerinin gelistirimesine olanak
tanir. Ayrica, psikiyatrik hastaligi olan bireylerin
saglikla ilgili kararlarini etkileyen faktorleri
anlamak icin daha genis kapsaml bir arastirma
ve miudahale ¢agrisinda bulunmaktadir.

Cikar catismasi: Yazarlarin, bu yayinla ilgili
herhangi bir ¢ikar iligkisi bulunmamaktadir.
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Evaluation of the accuracy of estimated fetal weight in pregnancies
complicated by premature prelabour rupture of membranes (PPROM)

Dogum éncesi erken membran riiptiri (PPROM) ile komplike gebeliklerde tahmini
fetal agirligin dogrulugunun degerlendirilmesi

Ayca Nazli Akart Venhar Ceyhan? Abdurrahman Hamdi Inan? Gokhan Tosun?

1 University of Health Sciences, Izmir Faculty of Medicine, Department of Obstetrics and Gynecology,
Izmir, TUrkiye
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ABSTRACT

Aim: Premature prelabour rupture of membranes (PPROM) can affect ultrasound measurements of
the fetus and therefore, estimated fetal weight (EFW) as there is a reduced amount of amniotic fluid.
The aim of this study was to test the accuracy of EFW calculated with the Hadlock IV method in
pregnancies complicated by PPROM by comparisons with birthweight.

Materials and Methods: A retrospective screening was made of the data of patients admitted with a
diagnosis of early membrane rupture to Kayseri Training and Research Hospital between May 2018
and June 2020. Singleton pregnancies between 23*°-36* weeks with estimated fetal weight (EFW)
measured by ultrasonography within 2 weeks before delivery was included in the study. The accuracy
of the EFW was determined by the absolute percent difference between BW and EFW (abs[EFW-
BWW]/BW100).

Results: A total of 137 patients were included in the study according to the sample size analysis. The
mean difference between birthweight and EFW was 7,04% (0,04-44,5). The difference (min-max)
between EFW and BW was 10,93% (0,11-34,6) when BMI was =30 kg/m2 and 9,61% (0,79-34,6) in
the presence of anhydramnios. And these were statistically significant, p=0,001 and p=0,007
respectively. However, the results for oligohydramnios, primiparity and breech presentation were not
statistically significant (p>0,05).

Conclusion: In patients with PPROM, EFW measured by the Hadlock IV method can be estimated
with a margin of error of 7,04%. This difference increases in obese women and anhydramnios and
prediction becomes difficult.

Keywords: Premature prelabour rupture of membranes, Hadlock’s formula, ultrasonography,
estimated fetal weight.

Note: This study was presented as an oral presentation at the |zmir Democracy University 4th International
Congress, which took place between 9-11 November 2022.

oz

Amag: Dogum éncesi erken membran riiptiirii (PPROM), fetiisiin ultrason 6lglimlerini ve dolayisiyla
amniyotik sivi miktarinda azalma nedeniyle tahmini fetal agirligi (EFW) etkileyebilir. Bu galismanin
amaci PPROM ile komplike olan gebeliklerde Hadlock IV ybéntemi ile hesaplanan EFW'nin
dogrulugunu dogum agirligi ile karsilastirarak test etmektir.
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Gere¢ ve Yéntem: Mayis 2018- Haziran 2020 tarihleri arasinda Kayseri Egitim ve Aragtirma
Hastanesi'ne erken membran riiptiirii tanisiyla bagvuran hastalarin verilerinin retrospektif taramasi
yapildi. 23*°-36*% hafta arasi tekil gebelikler ile tahmini fetal agirlik (EFW) dodumdan énceki 2 hafta
icinde ultrasonografi ile élglilenler ¢calismaya dahil edildi. EFW'nin dogrulugu, dogum agirligi (BW) ile
EFW (abs[EFW-BWW/]/BW100) arasindaki mutlak ylizde farkla belirlendi.

Bulgular: Orneklem biiytikliigii analizine gére toplam 137 hasta ¢alismaya dahil edildi. Dogum agirligi
ile EFW arasindaki ortalama fark %7,04 (0,04-44,5) idi. EFW ve BW arasindaki fark (min-maks) BMI
230 kg/m2 oldugunda %10,93 (0,11-34,6), anhidramnios varliginda %9,61 (0,79-34,6) idi. Bunlar
istatistiksel olarak anlamliydi; sirasiyla p=0,001 ve p=0,007. Ancak oligohidramniyoz, primiparite ve
makat prezentasyon sonuglari istatistiksel olarak anlamli degildi (p>0,05).

Sonug: PPROM'lu hastalarda, Hadlock 1V yéntemiyle 6lgiilen EFW, %7,04’liik bir hata pay: ile tahmin
edilebilmektedir. Obez kadinlarda ve anhidroamniyozda bu fark artmakta ve tahmin zorlasmaktadir.

Anahtar Sézciikler: Dogum 6ncesi erken membran riiptiirt, Hadlock formdildi, ultrasonografi, tahmini
fetal agiriik.

Not: Bu galisma, 9-11 Kasim 2022 tarihleri arasinda gergeklesen izmir Demokrasi Universitesi 4. Uluslararasi

Kongresi'nde sézlii sunum olarak sunulmustur.

INTRODUCTION
Premature prelabour rupture of membranes
(PPROM) is the opening of the amniotic

membrane before the 37th gestational week and
the loss of amniotic fluid though this opening (1,
2). Although seen in only 3% pregnancies,
PPROM accounts for 20% of all perinatal
mortality. It has been reported to be a
complication of 140,000 pregnancies per year in
the USA (1-3). Although the etiology of PPROM
is multifactorial, the most important factor is
subclinical infection. PPROM involves risks
associated with primarily chorioamnionitis, cord
prolapse, detached placenta, and anhydramnios,
which require a prolonged hospital stay and
antibiotic treatment (4).

With a reduced amount of amniotic fluid
measured on fetal ultrasound, PPROM can affect
the estimated fetal weight (EFW). In the
measurement of EFW, there are several factors
with an effect, such as maternal weight, skin
structure, fetal position and the amount of
amniotic fluid (5, 6). The Hadlock et al method is
the most commonly used method in the
calculation of EFW (7). There are very few
studies in literature that have evaluated the
accuracy of the Hadlock method in EFW
measurement in cases with PPROM by
comparison with the actual birthweight (8, 9).

The aim of this study was to compare the EFW
with the actual birthweight in pregnancies
complicated by PPROM to determine the
accuracy of EFW calculated with the Hadlock IV
method in such cases.

Volume 64 Issue 1, March 2025 / Cilt 64 Sayi 1, Mart 2025

MATERIAL and METHOD

A retrospective screening was made of the data
of patients with a diagnosis of early membrane
rupture admitted to the Kayseri Training and
Research Hospital between May 2018 and
August 2020. Approval of the study was granted
by the Hospital Ethics Committee (130/2020) and
all procedures were in compliance with the
Helsinki Declaration. Written informed consent for
participation in the study was obtained from all
the study subjects.

This study was presented as an oral presentation
at the Izmir Democracy University 4th
International Congress, which took place
between 9-11 November 2022. A total of 137
subjects were included in the study to provide
90% power in a 95% confidence interval
according to the sample calculation made using
G-Power 3.1 program (8).

The patients included in the study were those
with a singleton pregnancy with EFW value
measured as 23%0-36"° weeks on
ultrasonography within 2 weeks before birth.
Patients were excluded if they had fetal
anomalies, multiple pregnancy or no EFW value
measured within 2 weeks before birth. The
diagnosis of early membrane rupture was made
from the combination of patient history, physical
examination, biochemical, microscopic and
ultrasonographic findings.

The data related to maternal age, height, weight,
BMI, ethnicity, gestational age, hypertension,
diabetes, and chorioamnionitis were retrieved
from the hospital data records system.
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Ultrasonographic measurements were taken on a
ClearVue 550 (Phillips, Holland) ultrasonography
device using a C5-2 probe (2D convex 3-5 Mhz).
The deepest pocket and amniotic fluid index were
recorded in the ultrasound measurements. EFW
was calculated using the biparietal diameter
(BPD), head circumference (HC), abdominal
circumference (AC) and femur length (FL)
measurements in the Hadlock IV formula of
Log10 BW = 1.3596 + 0.0064(HC) + 0.0424(AC)
+ 0.174(FL) + 0.00061(BPD)(AC) -
0.00386(AC)(FL). All the measurements were
taken by a single physician experienced in
obstetric ultrasonography (ANA).
Oligohydramnios was defined as amniotic fluid
index (AFI) <5th percentile for gestational age, or
AFl <5cm and/or the deepest pocket <2cm.
Anhydramnios was defined as the deepest
pocket <lcm (3). We did not find any
polyhydramnios cases with fetal ultrasonography
measurements in the last two weeks, who
developed premature membrane rupture and
delivered at our center. Therefore,
polyhydramnios cases, another cause of PROM,
are not included in our sample size.

Preeclampsia was defined as blood pressure of
140 mm Hg systolic or higher or 90 mm Hg
diastolic or higher occurring after 20 weeks of
gestation in a woman with previously normal
blood pressure and protein excretion of 0.3 g or
higher in a 24-hour urine sample (10).

The diagnosis of Gestational Diabetes Mellitus
(GDM) was defined as a blood glucose level of
200 mg or more in the 50-gram oral glucose
tolerance test (OGTT) performed between the
24th and 28th weeks of pregnancy if diabetes is
diagnosed in the first trimester or early second
trimester with the standard diagnostic criteria of a
hemoglobin A1C (HbA1C ) of 6.5% or greater, a
fasting plasma glucose of 126 mg/dL or greater,
or a 2-hour glucose of 200 mg/dL or greater on a
75-g oral glucose tolerance test, it is considered
pregestational diabetes (11).

As a result of the retrospective screening, a total
of 1352 patients who developed membrane
rupture between 23+0-36+6 weeks of gestation
between May 2018-August 2020 were identified.
It was determined that 567 of these patients did
not give birth in this hospital. Of the 785 patients
who gave birth in our hospital, 258 had multiple
pregnancies and 148 had various degrees of fetal
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anomalies. It was observed that the remaining
242 patients did not have fetal biometry
measurements within two weeks before birth.
The remaining 137 patients were included in the
study.

The BMI threshold value of 30 kg/m2 was
determined based on the WHO obesity
classification. This value was taken as basis
because BMI> 30 kg/m2 and above is considered
obesity (12).

This accuracy was calculated as a percentage by
subtracting BW from EFW and dividing this value
by BW, and the formula abs[EFW-BW] / BW x
100 was used.

The diagnosis in each case was made by the
attending physician or the treatment team and
not by a stated protocol.

Statistical Analysis

Data obtained in the study were analyzed
statistically using SPSS 25.0 software.
Categorical variables were stated as number (n)
and percentage (%) and continuous variables as
mean = standard deviation (SD), or where
appropriate, as median, minimum and maximum
values. The McNemar test statistic was used in
comparisons of categorical variables. In the
comparison of antenatal and postnatal
continuous measurements, variables conforming
to normal distribution were compared using the
independent groups t-test and those not showing
normal distribution with the Wilcoxon test. A
value of p<0,05 was accepted as statistically
significant in all the tests.

RESULTS

The demographic data and clinical characteristics
of all the patients are shown in Table-1. The
mean difference between EFW and birthweight
was 7.04% (0.04-44.5). The difference (min-max)
between EFW and BW was 10.93% (0.11-34.6)
when BMI was =30 kg/m2 and 9.61% (0.79-34.6)
in the presence of anhydramnios. And these
were statistically significant, p=0,001 and
p=0,007 respectively. However, the results for
oligohydramnios,  primiparity and  breech
presentation were not statistically significant
(p>0,05) (Table-2). This value was found to be
3.3% in cases where ultrasonography
measurements were made within <7 days.
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Table-1. Demographic data and characteristics of patients.

n Values
Age (year) (n) (meanzSD) 137 26,1+6,1
Height (cm) (n) (mean+SD) 137 165,2+6,0
Weight (kg) (n) (mean+SD) 137 75,9+10,6
BMI (kg/m2) (n) (mean+SD) 137 27,843,5
Gravida (n) [median (min-max)] 137 2(0-5)
Parity (n) [median (min-max)] 137 2(0-5)
APGAR 1. min. (n) (mean+SD) 137 6,9+1,7
APGAR 5. min. (n) (meantSD) 137 8,4+1,5
Gestational week at PPROM (week) (n) (mean+SD) 137 31,2124
Birth week (week) (n) (meantSD) 137 32,5+2,5
EFW (n) (meantSD) 137 1860,2+511,9
Birth weight (gram) (n) (meanxSD) 137 1997,1+515,7
Birth weight difference percentage [median (min-max)] 137 7.04 (0.04-44.5)
Nullipara (n, (%)) 54 39,4
BMI=30 kg/m2 (n, (%)) 55 40,1
Type Il DM (n, (%)) 13 9,5
GDM (n, (%)) 4 2,9
Preeclampsia (n, (%)) 13 9,5
Oligohydramnios (n, (%)) 22 16,1
Anhydramnios (n, (%)) 26 19,0
Chorioamnionitis (n, (%)) 6 4,4
Cesarean rate (n, (%)) 43 31,4
Breech presentation (n, (%)) 35 25,5
Ultrasonography date <7 days (n, (%)) 69 50,4
Fetal sex (n, (%))
Female 66 48,2
Male 71 51,8
Turkish (n, (%)) 107 78,1
Syrian (n, (%)) 30 21,9

BMI: Body mass index, PPROM: premature prelabour rupture of membranes, EFW: Estimated fetal weight, GDM: Gestational

diabetes mellitus.

Table-2. Evaluation of the margin of error in birth weight according to various factors.

Birth weight difference % P
BMI<30 (n=82) BMI230 (n=55)
5.01 (0.04-44.5) 10.93 (0.11-34.6) 0,001*
Nulliparous (n=54) Parous (n=83)
7.30 (0.11-27.12) 6.31 (0.04-44.5) 0.798*
Non-oligohydramnios Oligohydramnios (n=22)
(n=115)
6.90 (0.04-44.5) 7,64 (1,1-29,7) 0.464*
Non-anhydramnios (n=111) Anhydramnios (n=26)
5.56 (0.04-44.5) 9.61 (0.79-34,6) 0.007*
Cephalic presentation Breech presentation (n=35)
(n=102)
6.15 (0.04-44.5) 7.57 (0.79-34,6) 0.134*

* Mann Whitney U Test
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DISCUSSION

In this study, we investigated the accuracy of
EFW measured with the Hadlock IV method
according to birth weight in pregnancies
complicated by PROM. We found that the margin
of error increased statistically significantly in the
presence of obesity, but the increase was not
statistically significant in the presence of
oligohydramnios, anhydramnios, nulliparity and
breech presentation.

Accurate calculation of the estimated fetal weight
is extremely important in determining the baby's
survival risk, especially in premature births, and
in determining the need for neonatal intensive
care (NICU). Many formulas have been used so
far to determine the estimated fetal weight.
Guralp et al. found an 8.7+7.5% margin of error
in EFW measured by the Hadlock | method in
preterm fetuses (13). Sheeana et al., in their
study on 1220 fetuses, claimed that Hadlock 1
was more accurate than Hadlock 2 and reported
a margin of error of 3.19% (14).

In a study conducted in France, 578 singleton
pregnancies between 22-34 weeks were included
and ultrasonography was performed within 2
days before birth. The Hadlock formula was
compared with the INTERGROWTH formula, and
it was reported that the Hadlock formula gave
more accurate results (15).

EMR is one of the important causes of
prematurity. Additionally, it may cause negative
events such as chorioamnionitis, placenta
abruption, and cord prolapse (1-4).

Aviram et al. state that 21 formulas, including
Hadlock 1V, give similar results in pregnancies
complicated by PROM, and although the Ott
formula gives the best performance, the
difference can be neglected (16). Warshafsky et
al. also investigated the accuracy of the Hadlock
IV method in patients with PROM and showed
that Hadlock IV provided an accurate EFW in
PROM patients, regardless of fetal gender or
amniotic fluid levels (17).

Esin et al., in their study with 234 PROM patients,
found that the total median % error difference
between EFW and birth weight was 11.7% of the
birth weight and that the Hadlock formula used
performed better with an overall median error
difference of 10.5% (18). We used the Hadlock IV
method in our study and concluded that the
difference in birth weight was 7.04%. This
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supports the studies on the accuracy of the
method.

However, when the amount of amniotic fluid and
other factors come into play, the results are
contradictory. Duncan et al. It is stated that the
accuracy of the hadlock formula in patients with
PROM is affected by nulliparity, anhydramnios
and the mother's BMI (8).

In another study, no effect of oligohydramnios on
EFW accuracy was found (19). Karahanoglu et
al. (6), in their study with 1069 term isolated
oligohydramnios and 182 term isolated
polyhydramnios cases, show that EFW gives
accurate results, although there is a possibility of
overestimation for both polyhydramnios and
oligohydramnios. Blitz et al. state that the amount
of amniotic fluid affects the measurement, but
BMI does not have such an effect (20).

In our study, the difference increased statistically
significantly if the BMI was 30 kg/m2 and above,
while the difference increased in anhydramnios,
oligohydramnios, nulliparity  and breech
presentation, but the results were not statistically
significant.

In terms of the accuracy of the estimated fetal
weight, when the ultrasonography is performed it
is also important. Duncan et al. stated that the
margin of error decreased significantly in
ultrasonography performed 7 days or less after
birth. In our study, 50.4% of the patients had
ultrasound performed within the last 7 days and
the margin of error in these patients was found to
be 3.3%. This value is statistically significant
(p<0,001).

As a result, in pregnancies complicated by
PPROM, the estimated fetal weight is 7.04%
inaccurate compared to the birth weight. While
there is a statistically significant increase in this
rate in patients with BMI=Z30 kg/m2, a non-
statistically significant increase is observed in
oligohydramnios, anhydramnios, nulliparity and
breech presentation.

CONCLUSION

As a result, the most trusted and preferred
method in the world for predicting birth weight is
still the Hadlock IV method. It is observed that
this method has a very low margin of error in the
presence of PROM. However, in order to further
reduce the margin of error in predicting birth
weight, it is of great importance to prevent
obesity during pregnancy and to record
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measurements within 7 days before birth, and
more extensive studies are needed to minimize
the margin of error in EFW, especially in obese
women.
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Evaluation of the association of ligamentum mucosum with anterior knee pain
and the effect of ligamentum mucosum excision due to femoral attachment on
arthroscopic surgery time

Ligamentum mukozumun diz énu agrisi ile iligkisi ve ligamentum mukozumun femoral
tutunma yerinden eksizyonunun artroskopik cerrahi siiresine etkisi

Ugur Onur Kasman Ozgir Korkmaz

Bahgesehir University Faculty of Medicine, Department of Orthopedics and Traumatology, VM
Medicalpark Pendik Hospital, Istanbul, Turkiye

ABSTRACT

Aim: The main purpose of the study was to determine the duration of excisions made from the femoral
attachment of the ligamentum mucosum during knee arthroscopy and the duration of excision from the
portion attached to the retropatellar fat pad and evaluate which anatomic area excision shortens the
surgical time. The second purpose of this study was to determine whether the excision of ligamentum
mucosum has an effect on anterior knee pain with age.

Materials and methods: 64 patients were included in this retrospective study. Patients were assigned
into two groups based on the ligamentum mucosum excision technique, and ligamentum mucosum
excision times were calculated. Ligamentum mucosum excision was performed from the femoral
attachment site in 34 and retropatellar fat pad attachment in 30 patients. Patients were divided into
two groups younger or older than 40 years of age, regardless of the excision technique. All patients
were evaluated with Kujala scores.

Results: Mean excision time of ligamentum mucosum was found to be 17.4 £3.4 s in group excision
from the femoral intercondylar node and the mean excision time was found to be 49 +10.7 s from
retropatellar fat pad attachment region. The mean Kujala score in the >40-year-old group was 84.8
16.4, and in the <40-year-old group was 94 15.5.

Conclusion: Excision made from the intercondylar node can shorten the surgical time relative to that
of the excision made from the retropatellar fat pad. Clinical results of patients <40 years of age were
better than those of patients aged >40 years of age.

Keywords: Anterior knee pain, knee, ligamentum mucosum.

oz

Amag: Calismanin ilk amaci, diz artroskopisi sirasinda ligamentum mukozasinin femoral yapisma
yerinden yapilan eksizyonlarin slresini ve retropatellar yag yastik¢igina bagh kisimdan yapilan
eksizyon siresini belirlemek ve hangi anatomik alan eksizyonunun ameliyat stresini kisalttigini
belirlemektir. Bu ¢alismanin ikinci amaci, yasla birlikte diz 6nii agrisi lizerine ligamentum mukozum
eksizyonunun etkisi olup olmadigini belirlemektir.

Gereg ve Yontem: Bu retrospektif ¢calismaya 64 hasta dahil edildi. Hastalar ligamentum mukozum
eksizyon teknigine gbre iki gruba ayrildi. Ligamentum mukozum eksizyon sireleri hesaplandi.
Hastalarin 34'linde femoral yapisma bélgesinden ligamentum mukozom eksizyonu ve 30'unda
retropatellar yag yastikgigr yapisma bélgesinden eksizyon yapildi. Hastalar eksizyon tekniginden
bagimsiz olarak 40 yas alti veya 40 yas (stii olmak (izere iki gruba ayrildi. Tiim hastalar Kujala
skorlari ile degerlendirildi.
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Bulgular: Femoral interkondiler alandan yapilan ligamentum mukozum eksizyonunun ortalama stiresi
17,4 £3,4 sn ve retropatellar bélgeden yapilan ortalama eksizyon siiresi 49 +10,7 sn olarak bulundu.
>40 yas grubunda ortalama Kujala skoru 84,8 6,4, <40 yas grubunda ise 94 5,5 olarak tespit edildi.
Sonug: Interkondiler alandan yapilan eksizyon, retropatellar yag yastikgigindan yapilan eksizyona
gére cerrahi siireyi kisaltabilir. 40 yas <hastalarin klinik sonuglari >40 yas hastalara gére daha iyidir.

Anahtar Sozciikler: Diz, ligamentum mukozum, én diz agrisi.

INTRODUCTION

The ligamentum mucosum (LM) is the remnant of
the membrane that divides the knee
embryonically (1). Histological examinations of
the LM revealed nerve endings at the attachment
point of the retropatellar fat pad that played a role
in the kinematics of the knee extensor
mechanism (2).

LM was excised before arthroscopic visualization
of the lateral compartment during standard knee
arthroscopy. After visualization of the lateral
femoral condyle, arthroscopic visualization of the
lateral compartment was performed. An important
factor that prolongs the surgical time during knee
arthroscopy is the location of the LM anterior to
the anterior cruciate ligament. LM is a
ligamentous structure that originates from the
synovial layer of the knee joint. It starts from the
intercondylar area of the femur and ends at the
center of the intrapatellar fat pad (3). LM has
been detected in the knee at the rate of 79.2%,
and its isolation from the anterior cruciate
ligament occurs at the rate of 92.7% (4). Another
cadaveric study revealed that the LM was
detected in the knee at the rate of 83% (5).

In knee arthroscopy, after examining the medial
and lateral gutters of the patellofemoral joint in
knee extension, the knee was flexed to 90
degrees. If the evaluation of the medial
tibiofemoral joint and the medial meniscus
indicated an LM, excision of the LM was
performed from the medial to the lateral end,
usually with a shaver, until the lateral femoral
condyle entered the imaged area. When the knee
was flexed by 30-45 degrees, the femoral
attachment of the LM was very well visualized. In
this situation, where the LM was the loosest at
this knee flexion angle (6).

Paciniani corpuscles are located inside the
intrapatellar fat pad; these nerve endings provide
pressure perception. It helps the proprioceptive
property of the infrapatellar fat pad (7). It is
believed that the retropatellar fat pad is effective
in the flexion and extension of the knee with the
menisci. Moreover, it has been stated that
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fibrosis in the retropatellar fat pad after knee
surgeries may limit knee movements, especially
in extension (5). The LM restricts the movement
of the retropatellar fat pad in the anterior direction
(8). After excision of the LM, the retropatellar fat
pad moves anteriorly due to the increase in the
pressure with the intra-articular fluid and does not
prevent the arthroscopic view, which reduces the
need for retropatellar fat pad resection (9).

The main purpose of the study was to determine
the duration of excisions made from the femoral
attachment of the LM during knee arthroscopy
and the duration of excision from the portion
attached to the retropatellar fat pad and evaluate
which anatomic area excision shortens the
surgical time. The second aim of this study was
to determine whether the excision of ligamentum
mucosum has an effect on anterior knee pain
with age.

The hypothesis of this study is to determine
whether ligamentum mucosal excision sites
shorten the surgical time and to determine the
relationship between ligamentum mucosum and
anterior knee pain.

MATERIALS and METHODS
Study design

The research was approved by the institutional
review board (IRB) of the authors and conducted
in accordance with the Declaration of Helsinki.
Informed written consent was obtained from all
patients who participated in this study.

In this study, patients who underwent knee
arthroscopy for various intra-knee pathologies at
our clinic during 2018-2020 were retrospectively
evaluated. Patients aged 18-60 years, with
Kujala scores in their follow-up files and a follow-
up period of at least 12 months were included in
the study (10). Patients aged <18 years and >60
years, with a follow-up period of <12 months, and
without Kujala scores in their follow-up files were
not included in the study. Patients who had a
meniscal tear, anterior cruciate ligament tear, and
osteochondral lesions were not included in the
study. In all, 286 knee arthroscopies were
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performed in our clinic during these 3 years; the
examination of these patients’ files showed that
LM was detected during the arthroscopic
surgeries of 182 patients. Among these 182
patients, 64 patients with chronic anterior knee
pain did not show meniscal tear, anterior cruciate
ligament tear, or osteochondral lesion, but their
LM was excised. The records of these 64
patients during arthroscopy were reviewed, and
the patients were assigned into two groups based
on the ligamentum mucous excision technique
used, and the LM excision times were calculated.
It was determined that the LM excision was
performed from the femoral attachment site in 34
of the 64 patients and the retropatellar fat pad
attachment in 30 patients. LM excision times
were determined and calculated as the time
between the initiation of debridement with a
shaver or a punch to the appearance of the
lateral femoral condyle.

Surgical technique
Arthroscopic LM excision methods

All surgeries were performed under a tourniquet
after cefazolin sodium prophylaxis 1 hour before
induction of anesthesia. During the surgery, while
the patients were still lying in the supine position,
a silicone riser pad was placed under both their
knees and the knees were left free to remain in
90° flexion. After diagnostic arthroscopy was
completed using the standard anterolateral
portal, the anteromedial working portal. The LM
was detected and excised from the femoral
attachment or the attachment of the retropatellar
fat pad.

Excision from the femoral attachment

After detecting the LM, the knee was flexed at
30°-45° and the LM was excised with a shaver
from the femoral attachment area. (Figure-1-2)

h 4

Figure-1. Arthroscopic view of the
mucosum in the intercondylar area

ligamentum
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Figure-2. Appearance of anterior cruciate ligament
after arthroscopic ligamentum mucous excision

Excision from the retropatellar fat pad
attachment

After detecting the medial femoral condyle, the
LM was excised with a shaver, starting from the
medial side of the attachment of the LM to the
retropatellar fat pad to the lateral side at 90° knee
flexion.

Evaluation of patients

The age, follow-up period, and Kujala scores in
the medical files of the patients included in this
study were determined. The LM excision times
and excision technigues were determined from
the arthroscopic records of the patients, and the
patients were accordingly divided into two
groups. To evaluate the efficacy of age on clinical
outcomes, since the age of 40 is the beginning of
the middle age group, the patients were divided
into two groups younger or older than 40 years of
age, regardless of the excision technique used.

Statistical analysis

The suitability of the data for normal distribution
was tested; since they were not normally
distributed, the non-parametric Mann—Whitney U-
test was applied to compare the numerical
variables, and the Chi-square-Fisher Exact test
was used for categorical data. A p-value of <0.05
at the 95% confidence interval was considered to
indicate statistical significance.

RESULTS

In this study, 64 patients met the criteria of the
study and were followed up. Of these, 34 patients
were men and 30 were women. The mean age of
these patients was 39 £12.2 years. The mean
follow-up period of the patients was 18.6 +3.2
months. The mean Kujala scores at the last
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follow-up of the patients were determined to be
90.2 £7.4. The mean time to excision of the LM
was 32.2 £17.6 s.

The mean age of the patients in the group who
underwent excision of the LM from the femoral
intercondylar node was 38.3 +12.2 years. In this
group, the follow-up period was determined to be
18.3 £3 months, and the mean Kujala score was
91.2 £7.2. The mean excision time of LM was
found to be 17.4 £3.4 s in this group. There were
34 patients in this group.

The mean age of the patients was 39.8 +12.4
years in the group that underwent LM excision
from the retropatellar fat pad attachment region.
The follow-up period was determined to be 19
13.4 months. The mean Kujala score was 89.2
17.6. In this group, the excision time of the LM
was determined as 49 £10.7 s. There were 30
patients in this group. (Table-1)

Statistical comparison of the results of both
groups demonstrated a statistically significant
difference between the Kujala scores (p<0.05).
No statistically significant difference was detected

between the follow-up periods and the age
values of the patients. A statistically significant
difference was detected between the surgical
times (p < 0.05). Excisions of the LM from the
femoral intercondylar region were performed in a
shorter time than the excision of the LM from the
retropatellar fat pad attachments.

When the clinical results were evaluated by
dividing the patients into 2 groups of patients
aged <40 years and those aged >40 years,
independent of the LM excision technique used.
It was determined that there were 38 patients
under the age of 40 years and 26 patients above
the age of 40 years. The mean Kujala score in
the >40-year-old group was 84.8 +6.4, and the
mean Kujala score in the <40-year-old group was
94 +5.5. As a result of the statistical evaluation by
age, a statistically significant difference was
noted between the Kujala questions of the groups
under 40 and those over the age of 40 years (p <
0.05). The Kujala scores of patients <40 years of
age were better than those of patients >40 years
of age (Table-2).

Table-1. Demographic data and the clinical results of the study groups according to ligamentum mucosum

excision site.

Number of Mean age Follow-up Mean Kujala  Mean surgical
patients (year) time (month) score excision time (s)

Group with excision

from the intercondylar 34 38,3 +12,2 18,3 £3 91,2 7,2 17,4 £3,4

node

Group excision from

retropatellar fed pad 30 39,8+12,4 19 3,4 89,2 +7,6 49 +10,7

P value p=0,05 p=0,05 p=0,05 p=0,05 p<0,05

Table-2. Clinical results of the groups according to age.

Number of patients

Mean Kujala scores

Patients under age 40 years 38 94155
Patients over age 40 years 26 84,8 +6,4
P value p=<0,05 p=<0,05
DISCUSSION with anterior knee pain. Some studies have

The main findings of this study are; Excisions of
the LM from the femoral intercondylar region
were performed in a shorter time than the
excision of the LM from the retropatellar fat pad
attachments and LM excision is effective in
reducing anterior knee pain in patients under 40
years of age.

It has been suggested that nociceptive nerve
endings of the infrapatellar pad are associated
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suggested that LM may cause anterior knee pain.
LM and retropatellar fat pad act in combination as
enthesis organs (5). When there is tension in the
LM and retropatellar fat pad, pain may develop
with the nociceptive nerve pathway, leading to
anterior knee pain (11). Although it is believed
that anterior knee pain and scores may be lower
due to damage to the proprioceptive cells in the
retropatellar fat pad in LM excisions made from
the retropatellar fat pad, no statistically significant
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difference was detected between the clinical
outcomes of the two groups.

LM starting from the intercondular node of the
femur and ending in the superior proximal of the
retropatellar fat pad was classified as abnormal
LM. It was found that patients with this type of LM
had greater osteochondropathy in the superior
intercondular node of the femur and
patellofemoral sulcus (12). Moreover, the clinical
results of 11 out of 12 patients who underwent
LM excision with the complaint of isolated
anterior knee pain were found to be good (3).
Furthermore, Kujala scores and clinical results in
the last control of our patients who underwent LM
excision were evaluated as good.

There are no clinical studies on isolated
infrapatellar fat pad excision yet. Some studies
have been conducted during anterior cruciate
ligament reconstructions. In the examination of
patients who underwent anterior cruciate
ligament reconstruction and underwent opening
of the anterior portal, patellar tendinitis was
detected in 72% of patients; secondary look
arthroscopy was performed in 5.4% of the
patients, fibrosis was detected in the infrapatellar
fat pad, and LM hypertrophy was detected in
12.5% of the patients. It is stated that it causes
fibrosis and hypertrophy in the anterior
compartment (13). In another study, it was found
that partial resection of the infrapatellar fat pad in
patients who underwent anterior cruciate
ligament reconstruction did not affect the knee
scores and clinical outcomes of the patients (14).
As a result of the studies performed during
anterior cruciate ligament reconstructions,
excision of the retropatellar fat pad was not very
effective on the clinical outcomes. In our study,
no statistically significant difference was detected
between the clinical outcomes of the group in
whom the retropatellar fat pad of the LM excision
was performed and the group performed by the
intercondylar node. In the group where excision
was made by the retropatellar fat pad; partial
excision occurred in the retropatellar fat pad. The
absence of a statistically significant difference
between the clinical outcomes between the
groups suggests that the excision of the
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retropatellar fat pad did not affect the clinical
outcomes.

There is no study in the literature on the
relationship between LM excision and age.
According to the results of our study, a
statistically significant difference exists between
the clinical results after excision of the LM in
patients <40 years of age and those after LM
excisions in patients >40 years of age. This
finding suggests that age is an important factor in
anterior knee pain, except for LM excision. We
believe that this relationship can be better
determined by conducting prospective
randomized studies on this subject.

The middle lobe of the infrapatellar fat pad is
connected to the intercondylar node with the LM.
In this way, when the knee is extended, it aligns
with the intercondylar node (15). The volume of
the infrapatellar fat pad decreases with a
decrease in the intra-articular knee volume in
terminal flexion and extension (16). The LM,
which attaches to the middle lobe of the
infrapatellar fat pad, acts as a ligament that pulls
the infrapatellar fat pad from the top when the
knee is extended (15). It was determined that the
tension of the LM increased when the knee
reached the forward flexion degree and that the
tension was the least at the intermediate flexion
degrees (6). Moreover, the best visualization of
the LM with arthroscopy in the intercondylar node
excisions of the LM was the intermediate flexion
degrees of the knee, and it was compatible with
the biomechanical and anatomical features
described in the literature. Excisions of the LM
from the femoral intercondylar region can be
performed in a shorter time compared to excision
from the retropatellar fat pad attachments.

CONCLUSION

Excision made from the intercondylar node can
shorten the surgical time relative to that of the
excision made from the retropatellar fat pad.
Clinical results of the patients <40 years of age
were better than those of patients aged >40
years of age.

Conflict of interest: The authors declare that
they have no conflict of interest.
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Hepatoseliiler kanserli hastalarda lokal bolgesel tedaviler ve sorafenib
kombinasyonun etkinlik ve guivenilirligi: tek merkez deneyimi

Efficacy and safety of combined locoregional therapy and sorafenib in hepatocellular
carcinoma: single-center experience
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oz

Amag: Hepatoseliler karsinom, diinya genelinde énemli bir saglik sorunu olan bir karaciger kanseridir.
Cogu hasta unrezektabl evrede tani alir. Lokal bdlgesel tedaviler ve sorafenib gibi sistemik tedaviler,
Hepatoseliller kanser tedavisinde kullanilan énemli yontemlerdir. Bu c¢alismada, Lokal bodlgesel
tedaviler ve sorafenib kombinasyonunun Hepatoseliler kanser hastalarindaki etkinligi ve givenilirligi
retrospektif olarak arastiriimistir.

Gereg ve Yéntem: 2018-2023 yillari arasinda Medipol Mega Universite Hastanesi’nde takip edilen 20
Hepatoseliler kanser tanili hasta ¢alismaya dahil edildi. Hastalarin timune Lokal bolgesel tedaviler ve
sorafenib tedavisi uygulandi. Progresyonsuz sagkalim ve genel sagkalim sureleri, yan etkiler ve
prognostik faktorler degerlendirildi.

Bulgular: Kombinasyon tedavi sonrasi objektif yanit orani %90, hastalik kontrol orani %95 olarak
bulundu. Ortanca progresyonsuz sagkalim 11,1 ay, ortanca genel sagkalim 18,6 ay olarak saptandi.
Cok degiskenli analizde, progresyonsuz sagkalim igin lokal bolgesel tedavi tipi ve nakil varhgi, genel
sagkalim icin ise ECOG performans durumu bagimsiz prognostik faktorler olarak belirlendi. En sik
gorulen yan etki dermatolojik yan etkiler oldu.

Sonug: Calismamiz, Hepatoseliler Kanser hastalarinda Lokal bolgesel tedaviler ve sorafenib
kombinasyonunun guivenli ve etkili olabilecegini goéstermektedir. Bu kombinasyon, progresyonsuz
sagkalim ve genel sagkalim strelerini uzatabilir. Ancak, bu konuda daha buyuk, prospektif calismalara
ihtiyac vardir.

Anahtar Sozciikler: Genel sagkalim, Hepatoseliler karsinom, lokal bdlgesel tedavi, sorafenib.

ABSTRACT

Aim: Hepatocellular carcinoma represents a significant global health concern, with a substantial
proportion of patients presenting at an unresectable stage. Locoregional therapies and systemic
agents such as sorafenib have emerged as pivotal modalities in the management of Hepatocellular
carcinoma. This retrospective study aimed to evaluate the efficacy and safety of combining
Locoregional therapies with sorafenib in patients diagnosed with Hepatocellular carcinoma.
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Materials and Methods: A cohort of 20 Hepatocellular carcinoma patients followed at Medipol Mega
University Hospital between 2018 and 2023 was retrospectively analyzed. All patients underwent
Locoregional therapies in conjunction with sorafenib treatment. Progression-free survival and overall
survival rates, adverse events, and prognostic factors were assessed.

Results: Upon receiving combination therapy, an objective response rate of 90% and a disease
control rate of 95% were observed. Median progression-free survival was determined to be 11,1
months, while median overall survival was 18,6 months. Multivariate analysis revealed that
Locoregional therapies type and transplantation status were independent prognostic indicators for
progression-free survival, whereas ECOG performance status was an independent prognostic factor
for overall survival. Dermatological adverse events were the most frequently reported.

Conclusion: Our findings suggest that the concurrent administration of Locoregional therapies and
sorafenib may offer a safe and effective therapeutic strateqy for patients with Hepatocellular
carcinoma. This combined approach has the potential to prolong progression-free survival and overall
survival. However, to definitively establish the clinical benefits of this regimen, larger-scale,

prospective trials are warranted.

Keywords: Hepatocellular carcinoma, overall survival, locoregional therapy, sorafenib.

GiRrRiS
Hepatoseliler Karsinom (HSK) diinyada en sik
gorulen besinci kanserdir. Hastalarin ¢ogu

anrezektabl evrede tani almaktadir (1). Bu evredeki
hastalarda lokal bolgesel tedavi (LBT) segenekleri
olarak, Trans arteriyel kemo-embolizasyon (TAKE),
Trans arteriyel radyo-embolizasyon (TARE),
Radyofrekans  ablasyon  (RFA), Mikrodalga
ablasyon (MDA) gibi LBT ler kullaniimaktadir. Lokal
ablasyon stratejileri genellikle uygun konumlarda ¢
cm'ye kadar olan kuguk timorleri tedavi etmek igin
kullanilir. Ug cm'den bilyik tiimérlere genellikle
arteriyel embolizasyon islemleri yapilmaktadir (2, 3).

TAKE, ablasyon veya transplant ile tedavi
edilemeyen ileri ve anrezektabl HSK hastalari igin
sagkalim avantajina sahip LBT ydntemlerinden
biridir. Portal ven trombozu olmayan hastalarda
uygun bir yaklasimdir (4). TARE, mikrosferler
yttrium-90 (Y-90) ile emprenye edilir ve tumorin
kan dolagimi yoluyla y6nlendirilir. HSK'nin
arteriyel  hipervaskuleritesi, bu partikllerin
yiksek oranda timéral alimina izin vererek,
iskemiye neden olmadan vyiksek radyasyon
dozlari kullanabilme avantaji saglar. Yan etki
bakimdan TAKE'ye gére daha tolerabl bir
ydntemdir. Transplantasyona koprilemede “down
staging” yaparak katki saglamanin yaninda
yiksek radyasyon ile radyasyon hepatektomisi
de yapilabilmektedir (5-7). Ancak, LBT’ye ragmen
niks riski yUksektir. Karsilanmamis bir medikal
ihtiyac mevcuttur. LBT sonrasi gelisen iskemi ve
timér mikro ¢evresinde meydana gelen
degisiklikler nedeniyle vaskiler endotelyal
biylime faktéri (VEGF) vb. molekillerin arttigi
bazi g¢alismalarda  gosterilmistir.  Preklinik
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modellerde, LBT ile anti-anjiyojenik ajanlarin
kombinasyonunun timoér hacminde ve damar
yogunlugunda azalma, tek basina LBT’ye kiyasla
sagkalimlari uzattigi gézlemlenmistir (8-10).

Sorafenib bir anti-VEGF inhibitéri multi-kinaz
inhibitoéridadr. Sorafenib tedavisinin plasebo ile
kiyaslandigi SHARP calismasinda, ileri evre HSK
hastalarinda hem progresyonsuz sagkalim (PSK)
hem genel sagkalim (GS) faydasi gosterildi.
Sorafenib, diinya genelinde en yaygin kullanilan
ve en ¢ok calisilan sistemik tedavilerden biridir
(11, 12). Calismamizda, merkezimizde takip ve
tedavi edilen HSK tanili hastalardaki LBT ve
sorafenib tedavisinin kombine kullanimda PSK ve
GS {izerine olan etkilerinin analiz edilmesi
amagclanmistir.

GEREG ve YONTEM

2018-2023 vyillari arasi Medipol Mega Universite
Hastanesi'nde  takipli baglangigta  opere
edilemeyen 18 yas Ustl, histolojik kanitlanmig
HSK tanih 20 hasta ¢alismaya dahil edildi. Tek
merkezli retrospektif bir gdézlem galismasi olarak
tasarlandi. Tedavi sonrasi nakil olabilen hastalar
da dahil edildi. Sorafenib tedavisi 2x400mg
dozunda LBT’den yedi gin &énce baslandi ve
LBT'den sonra tolerasyona goére dort ile yedi gin
sonra baslandi. Hastalarda LBT ve sorafenib
tedavilerinin ~ kombinasyonun  etkinligi ve
sagkalimlar Gzerine etkinligi degerlendirildi.
Medipol Universitesi etik kurulundan onay alindi.
Etik kurul sayi: E-10840098-202.3.02-5683,
Karar No: 870 olarak belirlenmistir. Kategorik
degiskenler, hasta sayisi ve her bir kategorideki
hasta ylzdesi belirlendi ve tedavi gruplari
arasindaki istatistiksel farklari test etmek igin Ki-
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Kare veya Fisher testi kullanildi. PSK ve GS
oranlari Kaplan-Meier yontemiyle hesaplandi ve
log-rank testi PSK ve GS oranlarinda gruplar
arasinda muhtemel farkhliklar karsilastirmak igin
kullanildi. Cox regresyon modeli kullanilarak
sagkalim ile degiskenler arasindaki tek degiskenli
ve cok degiskenli iligki arastirildi. %95 guven
araliginda (95% CI) hazard oranlari hesaplandi.
Taim testlerde p degeri igin 0,05 istatistiksel
anlamliik sinirt olarak kabul edildi. Analizler
SPSS 22 versiyonu kullanilarak yapildi.

BULGULAR

Hastalarin ortalama yagi 59 (37-78) olup, %70’i
Child A, %65'’i ise Barcelona Clinic Liver Cancer

Tablo-1. Hasta Bazal Ozellikleri.

(BCLC) evre B idi. Hastalarin ¢ogunda (%60)
major vaskuler invazyon varken (MVI), %70
hastada tumér boyutu 5-10 cm idi. LBT olarak,
%65 hastada TARE, %30 hastada kombine
tedavi uygulanirken, alti hastaya (%30) LBT ve
sorafenib sonrasi karacider nakli yapilabilmisti
(Tablo-1).

LBT ve sorafenib sonrasi yanitlara bakildiginda;
bes hastada tam yanit (%25), 13 hastada
parsiyel yanit (%65) ve bir hastada (%5) stabil
hastalik elde edilmisi. Objektif yanit orani (OYO)
%90 iken, hastalik kontrol orani (HKO) %95 idi.
Tedavi ile AFP dususu istatiksel olarak anlamli idi
(p=0,002) (Tablo-2).

Hasta Sayisi(n)

20

Cinsiyet (%)

HBV, HCV, Diger (%)

Yas (medyan, n)

ECOG-PS

Child-Pugh Siniflamasi
BCLC Evresi

LN Tutulumu (%)

Major Vaskdiiler invazyon (%)
Minér Vaskdiler invazyon (%)
Tumor Capi(cm)

TAKE (%)

TARE (%)

Kombine

Tablo-1 devami

Lokal Bolgesel Tedavi sayisi (ortalama)
Karaciger Nakli (%)

Kadin %25, Erkek 75

HBYV veya HCV pozitifligi %85

59

ECOG-PS 0 %70, ECOG-PS 1 %30
Chilld A %70, Child B %30

Evre A %5, Evre B %66, Evre C %25, Evre D %5
%45

%60

%65

<5 cm %5, 5-10 cm %70, = 10 cm %25
%5

%65

%30

2 (1-5)
%30

*HBV: Hepatit B Virlisii, HCV: Hepatit C Virlsi

TECOG-PS: Eastern Cooperative Oncology Group, Performans Statltlist

1BCLC: Barcelona Clinic Liver Cancer
§ TAKE: Transarteryel Kemoembolizasyon

9] TARE: Transarteryel Radyoembolizasyon

Tablo-2. Yanit Oranlari

Tam Yanit (%) %25
Kismi Yanit (%) %65
Stabil Hastalik (%) %5
Progresif Hastalik (%) %5
Objektif Yanit Orani (%) %90
Hastalik Kontrol Orani (%) %95

Tedavi Oncesi AFP (ortalama, 1U/L)
Tedavi Sonrasi AFP (ortalama, 1U/L)
§ AFP: Alfa-fetoprotein

585(2-105840)
24(2-69000)
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Tablo-3. Sorafenib lliskili Yan Etkiler

TUum Yan etkiler (%)

%60

Dermatolojik (Derece, %)
Gastrointestinal (Derece, %)
Yan etki nedeniyle tedavi kesilmesi (%)

Ortanca Sorafenib Siresi (ay)

Derece-1 %16,7 Derece-2 %75 Derece-3 %8,3
Derece-1 %66,7 Derece-2 %33,3

Ortanca PSK suresi 11,1 ay (%95 Cl 7,7-14,5) ve
ortanca GS 18,6 aydi (%95 CI 9,2-28,1). (Sekil-1
ve 2). Tek degiskenli analizde, PSK igin, MVI
varligi (p=0,04), lenf nodu (LN) varhg (p=0,01),
BCLC evresi (p=0,013), timoér gapi (p=0,033),
ECOG PS (p=0,012) ve tedavi sonrasi AFP
distsi anlamh prognostik faktorlerdi. Diger
taraftan, GS igin LN varligi (p=0,028), ECOG PS
(p=0,003) ve tedavi sonrasi AFP (p=0,012) tek
degiskenli analizde anlamli prognostik faktorler
olarak saptandi. Cok degiskenli analizde ise,
PSK igin LBT tipi (p=0,019, HR: 0,10, %95 CI
0,08-0,65) ve nakil varligi (p=0,016, HR: 1,34,
%95 Cl 0,99-5,67), GS icin ise yalnizca ECOG
PS (p=0,048, HR: 12,8, %95 CI 1,02-21,3)
bagimsiz prognostik faktérler olarak bulundu.
Ortanca sorafenib kullanim suresi: 7,6 aydi (4-
35,6). En sik gorilen yan etki dermatolojik yan
etki olup, derece u¢ (%8,3), derece iki (%75) ve
derece bir (%16,7) gbzlendi. Hastalarin
%66’sinda derece bir gastrointestinal yan etki
gozlendi (Tablo-3).
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Sekil-2. Genel sagkalim.

TARTISMA

Sorofenib ve LBT kombinasyonunun hem sirali
hem de es zamanli uygulamanin guvenli ve
uygulanabilir oldugu gdsterilen bir dizi tek kollu
faz | ve Il cgalismalarda degerlendirilmistir.
Sorafenib es zamanl LBT uygulanan hastalarda
VEGF artigl, sorafenibin potansiyel VEGF
baskilamasini saglayarak timdr progresyonu
Onleyebilir. Nitekim LBT sonrasinda VEGF
dizeyinin arttigi, LBT'den sonra sorafenib
baslanmasi ile VEGF diizeyinde disis oldugu
faz | ve faz Il galismalarda gosterildi (13-15).

Faz Il START galigmasinin Asyall hastalarda
yapllan ara analizii TAKE ve sorafenib es
zamanli verildiginde olumlu sonuglar vermistir.
Kombinasyon tedavisinde HKO %91,2, OYO
%52,4, 18. ayda %90'in Gzerinde GS orani elde
edildi (16).

Koreli bir Faz Il galismasinda PSK slresinin
sadece yedi ay oldugunu gostermistir. Bu
calismada alti ayhk PSK orani %52 ve ortalama
GS siiresi 20,8 ay olarak bulunmustur (17).

Faz Il Asya calismasi, TAKE'ye yanit veren
hastalarda sorafenib kullaniminin PSK silresini
onemli Odlcide uzatmadigini ortaya koymustur
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(sorafenib + TAKE: 5,4 ay -e kargl TAKE: 3,7 ay).

Bunun nedeni, TAKE'den sonra sorafenib
verilmesine kadar gecen uzun zamandir.
Calismada hastalarin %60'Inda

randomizasyondan &énce dokuz haftadan fazla
tedavi gecikmesi yagsanmistir (18).

Bizim  calismamizda  sorafenib ve LBT
kombinasyon tedavisinde OYO %90, HKO %95,
ortanca PSK siresi 11,1 ay (%95 CI 7,7-14,5) ve
ortanca GS suresi 18,6 aydi (%95 CI 9,2-28,1).
Ortanca sorafenib kullanim suresi 7,6 ay ve yan
etki nedeniyle sorafenib kesilmesi %10 olarak
gozlendi. Bu bulgular faz-1l START calismasi ve
Faz-Il Kore ¢aligmasi ile uyumlu idi.

SONUG
BCLC evre-B ve evre-C HSK hastalari
gunuimlizde TAKE, TARE veya kombine

kullanimi (TAKE+TARE) ile tedavi edilmektedir.
Erken veya orta evrelerde, lokal tedaviler ile

tedavi edilen HSK hastalarinda, sistemik bir
tedavinin eklenmesi, neoanjiyojenezi azaltarak
niks sdresini ve muhtemelen sagkalimi uzatabilir
(19, 20).

Lokal tedaviler ve molekiler hedefli ilaglarin
birlestiriimesi, HSK tedavisinde yeni bir yaklagim
olup, hala agik kalmig birgok soru bulunmaktadir.
Hedefli tedavilerin kullanim zamani ve sayisi,
lokal tedavi dongu sayisi ve uygulama sikhgi
aciga kavusturulamayan konular  olarak
gorulmektedir. HSK tanili hastalarda LBT’lere
sorafenib’in eklenmesinin yararli olabilecegini
distinmekteyiz. Bu tarz hastalar multidisipliner
timor konseylerinde tartisiimali ve kombinasyon
tedavilerinin  potansiyel etkisi g6z ©6nlnde
bulundurulmalidir. Bu konuda daha fazla hasta
iceren faz-lll klinik ¢calismalara ihtiya¢ vardir.
Cikar catismasi: Calismanin herhangi bir

asamasinda finansal veya kisisel ¢ikar ¢atismasi
bulunmamaktadir.
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ABSTRACT

Aim: Propolis has a lot of properties related to human health: antioxidant, antimicrobial, antiseptic,
antibacterial, anti-inflammatory, antimutagenic, and immunomodulating. Its possible effects on
different cancers are among the priorities of these properties. In this study, the comparative cytotoxic
effects of bio-transformed propolis samples on colon cancer cells and healthy colon epithelium cells
were investigated.

Materials and Methods: Lactobacillus plantarum strains used in this study are based on their well-
documented ability to metabolize phenolic compounds during fermentation, effectively modifying their
structure and activity. These strains exhibit cinnamoyl esterase activity, which is critical for reducing
allergenic compounds such as DMEA and CAPE in propolis. Additionally, L. plantarum is widely
utilized in biotransformation processes due to its safety, adaptability, and efficiency in enhancing the
bioactive properties of natural products, making it an ideal candidate for optimizing the cytotoxic
potential of propolis against colon cancer cells.

Results: The highest reduction was determined for ferulic acid, and the lowest reduction was obtained
by using ethanol as a solvent using ultrasound treatments in the presence of water at optimal
conditions (300 W/40 kHz). It was found that propolis samples showed dose-dependent cytotoxic
effects on the colon cancer cell line (HCT-116) and healthy colon epithelium cell line (CCD-841 CoN)
at 24, 48, and 72 hours.

Conclusion: Our results show that the method of propolis extraction, and the type of
biotransformation reaction are very important in terms of effect on the cytotoxicity of colon cancer
cells. Consequently, in this study, the demonstration of the bio-transformed propolis to have the ability
to destroy cancerous cells without causing severe damage to healthy cells reveals that it can have the
potential that can be used in cancer treatment.

Keywords: Colon cancer, propolis, biotransformation, cytotoxicity, polyphenol.
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oz

Amag: Propolisin insan sagligiyla ilgili bircok &ézelligi vardir: antioksidan, antimikrobiyal, antiseptik,
antibakteriyel, anti inflamatuar, antimutajenik ve immdiin modiilatér. Farkli kanserler (zerindeki olasi
etkileri bu 6zelliklerin &éncelikleri arasindadir. Bu nedenle, bu c¢alismada biyotransforme edilmis
propolis érneklerinin kolon kanseri hiicreleri ve saglikli kolon epitel hiicreleri lizerindeki kargilastirmali
sitotoksik etkileri arastiriimigtir.

Gereg ve Yontem: Farkli ¢6zlicller (etanol; polietilen glikol - PEG; su) ve farkli ultrason islemleri (300
W/40 kHz (5, 10 ve 15 dakika) kullanilarak yapilan ekstraksiyon prosediiriine baglamadan énce,
propolis 6rneklerinin biyotransformasyonu (¢ farkll L. plantarum susu (ISLG-2, ATCC-8014 ve
Visbyvac) ile gesitli konsantrasyonlarda (%1,5; %2,5; %3,5) gergeklestirildi. Orneklerin fenolik profili
sivi kromatografisi-kiitle spektrometrisi/kiitle spektrometrisi (LCMS/MS) ile analiz edildi. Propolisin
HCT-116 ve CCD-841 CoN hiicreleri (izerindeki sitotoksik etkileri WST-8 ydntemi ile belirlendi.

Bulgular: En yiiksek indirgeme ferulik asit igin belirlenirken, en diigiik indirgeme optimum kogullarda
(300 W/40 kHz) su varliginda ultrasonik islemler kullanilarak ¢ézlicli olarak etanol kullanilarak elde
edildi. Propolis érneklerinin 24, 48 ve 72. saatlerde kolon kanseri hiicre hatti (HCT-116) ve saglikli
kolon epitel hiicre hatti (CCD-841 CoN) (lizerinde doza badli sitotoksik etkiler gésterdigi bulundu.
Sonug: Propolis ekstraksiyon ydnteminin ve biyotransformasyon reaksiyon tipinin kolon kanseri
hiicrelerinin sitotoksisitesi lizerindeki etki agisindan ¢ok Onemlidir. Bu galismada biyotransforme
edilmis propolisin Saglikli hiicrelere ciddi zarar vermeden kanserli hiicreleri yok edebilen bu yéntemin
kanser tedavisinde de kullanilabilecek potansiyele sahip oldugu ortaya ¢ikariimigtir.

Anahtar Sézciikler: Kolon kanseri, propolis, biyotransformasyon, sitotoksisite, polifenol.

INTRODUCTION The potential beneficial effects of propolis on

Colorectal cancer is the third most common
cancer worldwide (6.1% of total cases) and ranks
fourth among cancer-related deaths (9.2% of
total cases) (1,2). It has been thought that its
incidence can increase by 60% till 2030 (3).
Increased age population, negative modern
dietary habits, smoking, low physical exercise,
and obesity have been pointed out to be among
the causes of this increase in patients with

colorectal cancers in developed countries.
Nowadays, surgical, radiotherapy (rectal),
neoadjuvant, and palliative chemotherapy

methods have been used in the treatment of
primary and metastatic colorectal cancer.
However, these treatment options are known to
have limited effects on treatment rates and
survival (4). Not getting enough responses from
late diagnosis, and chemotherapeutic drugs
constitutes an important obstacle in the treatment
of the disease (3).

Many drugs are isolated from natural products
(3). Propolis is a complex natural product,
enriched in terms of beeswax and bee
secretions, and is collected from plant buds, and
exudates by honey bees (5). The content of
propolis varies depending on its geographical
origin, and plant sources (6,7). Propolis,
containing polyphenols, terpenes, and flavonoids,
is a bioactive compound that has anti-
inflammatory, antimicrobial, antioxidant, and
antiviral activities (8).
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human health are closely related to the
polyphenol compounds in its ingredients. These
compounds can be extracted with different
solutions, such as water, ethanol, and
polyethylene glycol (6). Propolis, which has been
used for centuries due to its beneficial properties,
nowadays commercially offered in various forms,
such as capsules, creams, powders and
mouthwash solutions (5,6). Although propolis
possesses antioxidant, antimicrobial, antiseptic,
antibacterial, anti-inflammatory, antimutagenic,
and anti-tumorigenic effects (9-18), its utilization
is limited since it causes various allergic
reactions.

Approximately 10% of individuals are sensitive to
propolis, primarily due to allergenic compounds
such as caffeic acid esters, 1,1-dimethylallyl
caffeic acid ester (DMEA), benzyl caffeates,
geranyl caffeate, and related cinnamic acid
derivatives (19). Among these, DMEA and its
isomers constitute the majority of propolis
content, accounting for 87% of its composition,
with 63% of these isomers linked to DMEA.
Another allergenic compound, caffeic acid
phenethyl ester (CAPE), demonstrates allergenic
properties similar to those of DMEA (20).

It has been suggested that a less allergenic form
of propolis could be developed through
biotransformation processes utilizing lactic acid
bacteria (21). Previous studies have highlighted
that certain strains of Lactobacillus helveticus

Ege Journal of Medicine / Ege Tip Dergisi



and Lactobacillus plantarum with cinnamoyl
esterase activity are capable of reducing the
allergenic compounds in propolis (Patent No:
TR2015 16914B, dated 2018/07/23). Specifically,
using L. plantarum for the extraction and
biotransformation  of  propolis  effectively
decreases the levels of allergenic molecules such
as DMEA and CAPE (6, 22).

Changes in phenolic compounds during the
biotransformation are directly related to selected
microorganisms and strains.  Lactobacillus
plantarum is the most preferred type of lactic acid
bacteria, as it takes place in the metabolism of
phenolic compounds during the fermentation of
various plant materials (23). In our previous
studies, it was shown that L. lantarum strains
reduce the amount of allergen molecules in
propolis.

In our study, Lactobacillus plantarum strains were
selected to reduce the allergenic effects of
propolis. These strains exhibit unique enzymatic
activities, particularly on phenolic compounds,
which are critical for their effectiveness. Through
cinnamoyl esterase activity and related
mechanisms, L. plantarum effectively reduces
allergenic compounds such as DMEA and CAPE
in propolis. These distinctive features make it an
ideal candidate for enhancing both the safety and
therapeutic potential of propolis.

Existing research on propolis presents notable
limitations, particularly in addressing its allergenic
effects. While many studies focus on the
bioactive properties of propolis, there is a lack of
innovative biotechnological approaches aimed at

mitigating allergenic components (6, 21).
Additionally, the variability of phenolic
compounds in  propolis, influenced by
geographical and botanical origins, hinders

standardization and therapeutic application (19).
This variability often results in inconsistent
efficacy and safety profiles in its clinical use.

Our approach is innovative in addressing these
gaps by employing L. plantarum strains with
specific enzymatic activities to bio-transform
propolis. This process not only reduces allergenic
compounds but also optimizes the antitumor
properties of propolis, particularly in colon cancer
cells. By focusing on reducing allergenicity and
enhancing therapeutic efficacy, this study
provides a novel strategy for improving the safety
and clinical potential of propolis in cancer
treatment and beyond.

One of the aims of this study is to improve the
methods which will be used to increase the
cytotoxic effect of propolis on colon cancer lines,
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besides investigating the cytotoxic effects of bio-
transformed propolis on colon cancer and healthy
cell lines.

In the present study, the cytotoxic effects of the
propolis extracts obtained on both colon cancer
cells and healthy colon epithelium cells by
processing biotransformation with various L.
plantarum strains were investigated.

In the present study, the cytotoxic effects of the
propolis extracts, obtained by the
biotransformation using various L. plantarum
strains, were investigated on both colon cancer
cells and healthy colon epithelium cells.

MATERIALS and METHODS

The Preparation of The Propolis Samples and
The Process of The Biotechnological
Transformation

Propolis samples were obtained from the
Sarkikaraagac district  of Isparta  city
(Coordinates: Latitude: 388040 45.9800 N and
Longitude: 318210 59.0000 E) in the
Mediterranean region of Turkey in July. Raw
propolis samples were milled by conventional
machines. Particle size was determined as 35
mesh (0.5 mm) by applying the sieve analysis
method to the milled samples.

The biotransformation was carried out by using L.
plantarum strains (ISLG-2, ATCC-8014, and
Visbyvac) at different concentrations (1.5%,
2.5%, and 3.5%). The propolis samples (w/v:1/1)
were treated with different solutions (ethanol:
10%; poly-ethylene glycol PEG: 40%; water) and
the ultrasonication treatment was applied at 300
W/40 kHz (5, 10, and 15 minutes) using water.
The incubation was performed at 30°C for 24-72
hours under anaerobic conditions. After
biotransformation, the obtained bioproducts were
treated with 70 mL of ethyl acetate and incubated
at room temperature for 10 minutes. The phenolic
fraction extraction was followed by centrifugation
of the mixture at 1500 x 3 rpm for 5 minutes. The
solid residues were separated using ethyl
acetate. The obtained solid extracts were dried
and dissolved in 100 mL methanol. After
centrifugation at 4000 x g for 1 minute, the
supernatants were diluted in appropriate
conditions for analyses.

Determination of Phenolic Content of The
Propolis Extracts (LCMS/MS Analysis)

In this study, the analyses were realized using
liquid chromatography coupled to tandem mass
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spectrometry (LC-MS/MS). 1 mg/mL stock
solution of each molecule was prepared in
acetonitrile and methanol. Chemical stock
solution of 1 mg/mL (caffeic acid, caffeic acid
phenethyl ester, 1,1-dimethyl allyl ester caffeic
acid, benzyl ester caffeic acid, ferulic acid,
salicylic acid, genticic acid, catechin, chlorogenic
acid, vanicic acid, and ethyl ferlate) was prepared
in acetonitrile, and 1 mg/mL chemical stock
solution (gallic acid, synergic acid, catechol,

kaempferol, epicatechin, quercetin, myricetin,
beta carotene, routine, maleic acid, 4-
hydroxybenzoic acid, trans cinnamic acid,

protocatechuic acid, p-coumaric acid, ellagic
acid, cyanidine, narenin, pelargonin, and
deiphinin) was prepared in methanol. These
stock standard solutions were diluted to the
working concentrations of 1-1000 pg/mL (diluted
with a water/acetonitrile (50/50%). The mixture
containing 0.1% formic acid up to the working
concentrations of 1-10000 ng/mL except salicylic
acid), and these solutions were used to obtain
calibration curves for each chemical.

Quantitative analysis was performed by using a
Waters® ACQUITY™ TQD tandem quadrupole
UPLC-MS/MS system consisting of an ACQUITY
Ultra Performance™ liquid chromatography
system, an ACQUITY XEVO TQD, and multiple
reaction monitoring (MRM) (Waters mode,
Milford, MA) in electrospray ionization (ESI). This
UPLC-MS/MS system was controlled with
MassLynx™ 4.1 software.

Chromatographic analysis was performed using
the Waters Acquity™ UPLC I-Class system. The
essential separation was achieved using the
Waters Analytical Acquity UPLC BEH C18
columns (2.1 mm x 50 mm, 1.7 um, Waters,
Milford, MA, ABD). Mobile phase A (0.2% formic
acid [v/v] in water) and mobile phase B (0.1%
formic acid in ACN) were operated with a
gradient elution at 0.4 mL/min as follows: %75 A
(0-0.5 min.), %75 A — %2 A (0.5-2.1 min.), %2 A
— %75 A (2.1-2.7 min.), %75 A (2.7-4.0 min.).
The column temperature was adjusted to 60°C,
and the autosampler temperature was kept at
10°C. The capillary voltage, the source
temperature, the thaw temperature, the con gas
flow, the thaw gas flow, and the ion energy were
set to 3730 V, 150°C, 40 L/s, 600 L/s, and 0.5V,
respectively, for MRM data collection.

Cell Culture

HCT-116 human colon cancer and CCD-841
CoN human normal colon epithelial cell lines
were provided from the American Type Culture
Collection (ATCC). The cells were grown in
McCoy’s 5A (HCT-116) and Eagle’s Minimum
Essential Medium EMEM (CCD-841 CoN) media
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containing 2 mM L-glutamine, 10% fetal bovine
serum (FBS), 100 units/mL penicillin, and 100
pg/mL  streptomycin  and incubated in the
incubator in a moist environment containing 5%
CO2 at 37 °C.

Cytotoxicity Experiments

WST-8 (water-soluble tetrazolium salt) assay was
used for determination of cell Vviability
and cytotoxicity studies. For this aim, HCT-116
and CCD-841 CoN cells (2x10%) were seeded
into 96-well plates at a density of 8x10° cells per
well, respectively. After 24 hours, different
concentrations of the transformed and non-
transformed propolis extracts (25-1000 pg/mL)
were separately added to the cells. The wells into
which no substances were added were
considered as controls. 10 yl of WST-8 solution
(CCK-8, Sigma-Aldrich, USA) was added to each
well at the end of 24-, 48-, and 72-hour cycles.
The optical density (OD) of each well was
determined by absorbance at 450 nm wavelength
(reference wavelength: 620 nm) using a
microplate reader (Thermo-Scientific, Multiskan
FC, Finland) for periods of 1-4 hours.

The percentage of cytotoxicity value was
determined by using the absorbance data
obtained from these experiments and the
following formula: % cytotoxicity = 100 — {[O.D.
(experimental value) / O.D. (control value)] x
100}

Statistical Analysis

The experimental results were indicated as the
mean = standard error of the mean (SD). For
analyzing the data, a two-way ANOVA, and
posthoc test were used as Bonferroni test. The p-
values less than or equal to 0.05 are considered
statistically significant.

The graphical and statistical analysis were done
using the Graphpad v8 (GraphPad Software, Inc.,
Avenida de la Playa La Jolla, USA) program. ICso
values were calculated using CalcuSyn v2
(Biosoft) software. The experiments were studied
in 3 replicates.

RESULTS

Effects of biotransformation on the phenolic
compounds and the allergen molecules

The evaluation of allergic molecules in the bio-
transformed propolis samples was performed
after  preliminary studies, including the
determination and classification of important
phenolic compounds.

The phenolic compounds were determined in the
samples subjected to biotransformation by
different L. plantarum strains (ISLG-2, ATCC-
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8014, and Visbyvac), used at different
concentrations (1.5%, 2.5%, and 3.5%), prior to
the extraction procedure by using different
solvents (ethanol, polyethylene glycol — PEG,
water) and different ultrasound treatments (300
W/40 kHz) for 5, 10, and 15 minutes. It has been
known that the ultrasound treatment enhances
the extraction yield.

The conditions and design of testing model
related to ultrasound treatments were optimized
by using the other food matrix (unpublished).

Considering the importance of the reduction of
allergenic molecules (DMAE-1,1-dimethyl allyl
ester caffeic acid, CAPE-caffeic acid phenethyl
ester, FA-ferulic acid, and TSA-trans cinnamic
acid), the best prominent effects of
biotransformation are summarized (14 design
combinations) in Table-1.

As can be seen in Table-1, in all cases except
the extraction done only with water treatment, the
biotransformation process for the used L.
plantarum strains, inoculum concentration, and
the extraction treatment (ethanol, PEG, electrical
treatment conditions) caused the reduction of
allergenic molecules.

Comparing to the percentage of reduction
effectiveness, the order from the highest to the
lowest values could be ordered as followed:
ferulic acid > DMAE > CAPE > trans-cinnamic
acid.

The highest reduction was determined for ferulic
acid using ultrasound treatments in the presence
of water at optimal conditions (300 W/40 kHz).
Increasing the retention time (5, 10, 15 minutes)

leads to a lower reduction ratio of this compound.
The best performance of L. plantarum was
achieved with strain L2 with inoculum value of
1.5%. It is not required to increase the inoculum
value up to 3.5% in order to reach the required
reduction of this compound.

Considering the CAPE compound, the lowest
reduction was obtained by using ethanol as a
solvent during the extraction and ultrasound
treatment with conditions of 300 W/40 kHz/10
and 15 minutes retention time. During
biotransformation, the best results were obtained
using L. plantarum L2 with inoculum
concentration of 2.5%, followed by L. plantarum
L1 with inoculum concentration of 2.5%.

The values related to DMAE reduction were
found to be in a similar manner with ferulic acid.
The highest reduction of this compound was
obtained by applying ultrasound at conditions of
300 W/40 kHz/5 and 15 minutes retention time in
addition to using the different solvent extraction
procedures prior to the biotransformation.

Furthermore, in terms of the culture used, the
best results and hence the best performance rate
were provided with L. plantarum L2 with a 1.5%
vaccination rate and with L. plantarum L1 with a
2.5% vaccination rate.

It was observed that trans-cinnamic acid
reduction values are also related to the applied
ultrasound treatment (300 W/40 kHz) with 5- and
10-minute retention times before  the
biotransformation.

Table-1. Quantities of allergen molecules were compared for all transformed samples with their non-transformed
samples (the solvents of the samples are the same). The arrow sign indicates that the amount has increased,
while the descending arrow indicates that the amount is decreasing. CAPE: caffeic acid phenethyl ester DMAE:

DMAE caffeic acid

Propolis DMAE CAPE  Ferulicacid Trans cinnamic acid
Water (Non-transformed sample) 250 170 530 30.63
Water, L2 2.5 Inoculum rate (%) 546 1 448 1 2270 1 464.6 1t
Water, L3 3.5 Inoculum rate (%) 990 1 15011 15511 87.411
Ethanol (Non-transformed sample) 898 879 1363 94
Ethanol, L2 2.5 Inoculum rate (%) 308 | 272 | 2452 1 37}
PEG (Non-transformed sample) 456 398 2112 48.3
PEG, L2 3.5 Inoculum rate (%) 84 | 78 | 422 | 41 |
Water, 40 kHz/5 min (Non-transformed) 1921 1510 4225 327
Water, 40 kHz/5 min, L2 1.5 Inoculum rate (%) 838 | 1120 | 2327 16.3 |
Water, 40 kHz/10 min (Non-transformed) 1181 963 3275 127
Water, 40 kHz/10 min, L1 2.5 Inoculum rate (%) 625 | 516 | 1871 | 24 |
Water, 40 kHz/10 min L3 3.5 Inoculum rate (%) 1004 | 773 1498 | 51
Water, 40 kHz/15 min (Non-transformed) 975 796 3355 133
Water, 40 kHz/15 min L2 2.5 Inoculum rate (%) 261 | 238 | 1565 | 143 1
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Table-2. Samples with the most and least major polyphenolic ingredients (Specimens in which 12 major
polyphenolic contents of more than 50 ng/ml were detected in propolis samples and the most and least were

stated).

Polyphenols

The Most Detected Sample

The Least Detected Sample

1. Kaempferol 2113 ng/ml

2. Vanillic acid 723 ng/ml

3. Myricetin 921 ng/ml

4. Ellagic acid 156 ng/ml

5. Epicatechin 88 ng/ml

6. Naringenin transformed) - 369 ng/ml

7. Pelargonin transformed)- 119 ng/mi

8. Quercetin transformed) - 393 ng/ml

9. P coumaric acid transformed) - 506 ng/ml

10. 4 hydroxybenzoic acid ng/ml

11. Caffeic acid 1029 ng/ml

12. Chlorogenic acid

Ethanol, L2 2.5 Inoculum rate (%)-
Ethanol, L2 2.5 Inoculum rate (%)-
Ethanol, L2 2.5 Inoculum rate (%)-
Ethanol, L2 2.5 Inoculum rate (%)-
Ethanol, L2 2.5 Inoculum rate (%)-
Water, 40 kHz/5 min (non-

Water, 40 kHz/5 min (non-

Water, 40 kHz/5 min (non-

Water, 40 kHz/5 min (non-

Water, L2 2.5 Inoculum rate (%) - 69
Water, L2 2.5 Inoculum rate (%) -

Water, 40 kHz/5 min, L2 1.5
Inoculum rate (%) - 259 ng/ml

PEG, L2 3.5 Inoculum rate (%) - 175
ng/ml

Water, L3 3.5 Inoculum rate (%) - 73
ng/ml

Water, 40 kHz/10 min, L1 2.5 Inoculum
rate (%) - 18 ng/ml

PEG (non-transformed sample) - 25
ng/ml

Water, 40 kHz/5 min, L2 1.5 Inoculum
rate (%) - 1 ng/ml

PEG, L2 3.5 Inoculum rate (%) - 16
ng/ml

Water, 40 kHz/15 min L2 2.5 Inoculum
rate (%) - 13 ng/ml

Water, L3 3.5 Inoculum rate (%) - 81
ng/ml

Water (non-transformed sample) - 89
ng/ml

Water, 40 kHz/10 min, L1 2.5 Inoculum
rate (%) - 7 ng/ml

PEG, L2 3.5 Inoculum rate (%) - 224
ng/ml

Water, 40 kHz/15 min L2 2.5 Inoculum
rate (%) - 23 ng/ml

Table-3. ICso values of Propolis samples on HCT-116 cells at the 24th, the 48th and the 72nd hours.

Propolis (solvents) Inoculum rate Ultrasound ICso values (ug / mL)
(%) application 24h 48h 72h
Ethanol + Phosphate buffer No No 1567
Ethanol + Phosphate buffer L2 (2.5%) No ---
PEG + Phosphate buffer No No 1345 1187
PEG + Phosphate buffer L2 (3.5%) No 1345 682.9 779.8
Water No No 1255 957 890.84
Water L2 (2.5%) No 1340 799.6 678.3
Water L3 (3.5%) No 1487 1563 1489
Water No 40 kHz/5 min 1075 1046 596.77
Water L2 (1.5%) 40 kHz/5 min 1012.7 841.5 772.5
Water No 40 kHz/10 min
Water L1 (2.5%) 40 kHz/10 min 1081 1486 1547
Water L3 (3.5%) 40 kHz/10 min >2000 1642 >2000
Water No 40 kHz/15 min 525.7 395.8 552.3
Water L2 (2.5%) 40 kHz/15 min 817.9 553.8 722.5

*L1: ISLG-2, L2: ATCC 8014, L3: Visbyvac strains of L. plantarum.

In  both non-transformed and transformed
samples of propolis, we determined that 12
phenolic compounds were above 50 ng/ml in
quantity, except for allergen molecules. These 12
polyphenols are: vanilic acid, paracoumaric acid,
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guercetin, kaempferol, caffeic acid, myricetin,
epicatechin, ellagic acid, chlorogenic acid, 4-
hydroxy benzoic acid, pelargonine and
naringenin (4 polyphenols were found below 50
ng/ml; these were rutin, salicylic acid, gentisic
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acid, and protocatechuic acid). The concentration
of these compounds varies between each other,
depending on the type of extraction used and the
biotransformation conditions.

Table-2 gives the list of those having the most,
the least, and the highest increase and the
highest decrease in percent according to the
percentages of the main  polyphenolic
components the samples contain.

Comparative Cytotoxic Effects of Propolis
Samples on Colon Cancer and Healthy Colon
Epithelium Cells

It was found that propolis samples showed dose-
dependent cytotoxic effects on the colon cancer
cell line (HCT-116) and healthy colon epithelium
cell line (CCD-841 CoN) at 24, 48, and 72 hours.
The results are shown in the following Figures (1-
5) in a comparative manner. I1Cso values of the
propolis samples for colon cancer cells (HCT-
116) are given in Table-3.

The propolis sample, dissolved in 20% ethyl
alcohol, has shown 6.91, 2.93, 1.62, and 2.45-
fold higher cytotoxic effects on colon cancer cells
compared to healthy colon cells at the
concentrations of 100 ug/mL, 500 pg/mL, 1000
pg/mL, and 1500 pg/mL at the 24th hour,
respectively (Fig. 1). No such effect was
observed at the 48th and 72nd hours.
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Figure-1. The cytotoxic effects of the propolis
samples, dissolved in 20% ethyl alcohol, on colon
cancer and the healthy colon epithelium cells at the
24th hour (*p<0.05, **p<0.01, ***p<0.001).

Compared to healthy colon cells, the sample of
propolis, dissolved in 50% PEG, showed 7.46-
and 3.23-fold higher cytotoxic effects at the
concentrations of 500 yg/mL and 1000 ug/mL at
the 24th hour, respectively; higher cytotoxic
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effects became 2.76- and 2.29-fold at the
concentrations of 1000 pg/mL and 1500 yg/mL at
the 48th hour, respectively, and 1.94-fold at the
concentrations of 1500 yg/mL at the 72nd hour
on colon cancer cells (Fig. 2a, 2b and 2c).
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Figure-2a, 2b, 2c: The cytotoxic effects of the propolis
sample, dissolved in 50% PEG, on colon cancer, and
healthy colon epithelium cells at the 24th (2a), the 48th
(2b), and the 72nd (2c) hours (*p<0.01, ***p<0.001).

The sample, dissolved in water, on which
ultrasound was applied at 40 kHz for 10 min and
inoculated with 2.5% L. plantarum ISLG-2 strain,
did not show a cytotoxic effect on CCD-841 CoN
cells at the 24th hour and the 48th hour, but the
significant cytotoxic effect was observed on HCT-
116 cancer cells (Figure-3a, 3b).
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Figure-3a, 3b. The cytotoxic effect of the sample,
dissolved in water, on which 40 kHz ultrasound was
applied for 10 min, and which was inoculated with L.
plantarum ISLG-2 strain of 2.5%, on colon cancer, and
healthy colon epithelium cells at the 24th hour (3a),
and the 48th hour (3b) (***p<0.001).

Compared to the healthy colon cells, the sample
dissolved in water, on which 40 kHz ultrasound
was applied for 5 min, and which was inoculated
with 1.5% L. plantarum ATCC® 8014 strain, has
shown 4.7 and 1.81 times higher cytotoxic effects
on colon cancer cells at the concentrations of 500
and 1000 pg/mL at the 24th hour, respectively
(Figure-4a).

The sample, treated as above, has shown 2.63
and 1.96 times higher cytotoxic effects,
respectively, on colon cancer cells at the
concentrations of 500 and 1000 pg/mL at the
48th hour compared to the healthy colon cells
(Figure-4b). Such an effect was not observed at
the 72nd hour.
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Figure-4a, and 4b: Cytotoxic effects of the propolis
sample, dissolved in water, treated with 40 kHz
ultrasound for 5 min, and which was inoculated with
1.5% L. plantarum ATCC® 8014 strain, both on colon
cancer and healthy colon epithelium cells at the 24th
(4a) and the 48th hour (4b) (*p<0.05, ***p<0.001).

The sample, dissolved in water, on which 40 kHz
ultrasound was applied for 15 min, and which
was inoculated with 2.5% L. plantarum ATCC®
8014 strain, has shown 4.32 and 2.83 times
higher cytotoxic effects at the concentrations of
100 pg/mL, and 500 ug/mL on colon cancer cells
compared to the healthy colon cells at the 24th
hour, respectively.

While it has shown cytotoxic effects on HCT-116
colon cancer cells at the ratios of 35%, 31.2%,
and 39.6%, respectively, at the concentrations of
25 pg/mL, 100 pg/mL, and 500 pg/mL at the 48th
hour, it did not show the cytotoxic effects on
CCD-841 CoN healthy colon cells (Figure-5a,
5b).
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Figure-5a, 5b: Cytotoxic effects of the propolis
sample, dissolved in water, treated with 40 kHz
ultrasound for 15 min, and which was inoculated with
25% L. plantarum ATCC® 8014 strain, on colon
cancer, and healthy colon epithelium cells at the 24th
(5a), and 48th (5b) hours (*p<0.01, ***p<0.001).

DISCUSSION

According to the results we obtained from the
cytotoxicity studies, the sample dissolved in
water, sonicated at 40 kHz for 5 min, and
inoculated with 1.5% L. plantarum ATCC 8014
and the sample dissolved in water, sonicated at
40 kHz for 15 min, and inoculated with 2.5% L.
plantarum ATCC 8014 strains have shown more
cytotoxic effect on the colon cancer cells than the
healthy colon cell line. Similarly, the sample
dissolved in ethanol and the sample dissolved in
PEG were also found to have higher cytotoxic
effects in the colon cancer cells than in the
healthy colon cell lines.

The samples dissolved in water, treated by
ultrasound at 40 kHz for 10 min, and inoculated
with 2.5% L. plantarum ATCC 8014 strain have
shown cytotoxic effects on the colon cancer cells,
but they have not shown a cytotoxic effect on the
healthy colon cell line.
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The same amount of propolis samples used in
these experiments caused significantly more
cancer cell line death when compared to that of
the healthy colon cell line.

The other remaining normal and the transformed
samples showed more cytotoxic effects in the
healthy cells compared to the cancerous cell
lines.

The extract of propolis in ethanol has been used
in the study of Masashi Ishihara et al. and its
effects on CaCOz, HCT116, HT29, and SW480
colon cancer cell lines have been compared with
the effect on healthy colon epithelial cell lines.
While the propolis sample at the same
concentration prevents the development of colon
cancer cell lines, it does not cause a significant
change in the healthy cell line (24). Calhella et al.
have investigated the cytotoxic effect of ethanolic
extract of Portuguese propolis on MCF7-breast
adenocarcinoma, NCI-H460-non-small cell lung
carcinoma, HCT15-colon carcinoma, Hela-
cervical carcinoma, HepG2-hepatocellular
carcinoma, and non-tumor primary cells (PLP2).
While the samples that were used at the same
concentrations have shown cytotoxic effects on
all cell lines (cancer and healthy), a lower ICso
value was obtained in the cancer cell lines than
that of the healthy cell line (25). In our study, we
found that the extract of propolis in ethanol has a
higher cytotoxic effect in the cancer cell line than
in the healthy cell line.

The findings of our study align with and extend
upon previous research on the cytotoxic effects
of propolis in cancer cell lines. For example,
Ishihara et al. and Calhella et al. demonstrated
that ethanolic extracts of propolis exhibit
significant cytotoxic effects on colon cancer cells,
often attributed to the high solubility and
polyphenolic content of ethanol-based
preparations (24,25). However, our results
highlight the added value of biotransformation via
Lactobacillus  plantarum inoculation  and
ultrasonic treatment. Specifically,
biotransformation increased the selectivity of
propolis by enhancing its cytotoxic effects against
colon cancer cells while reducing its impact on
healthy colon epithelial cells, addressing a critical
limitation in previous studies (26).

Since propolis is easily soluble in ethanol, the
cytotoxicity values of propolis ethanol extracts on
the cancerous, and the healthy cell lines were
found to be closer each other with respect to that
of its extract in water. Propolis dissolves in water
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at a ratio of 1% at most, but it dissolves in
ethanol up to 20%. In this study, it was shown
the polyphenolic content of the ethanolic extract
of propolis to be much higher. Some studies
done on the same cancer cell lines may yield
different results. The reason for this result is that
the content of propolis collected from different
geographies is different from each other. Even
propolis samples collected from various regions
of the same country can have different effects on
the same cell lines.

In a study made with propolis provided from
Greece, it has been observed that while propolis
samples have shown cytotoxic effects on the
fibrocarcinoma cell line, it had no effect on the
fibroblast cell line (27). Tubi-bee propolis was
used in another study associated with the same
cell lines; it has been determined that the propolis
samples show cytotoxic effects on both
cancerous and healthy cell lines (28). There are
two main reasons for obtaining different results
from the studies associated with the same cell
lines: 1. There are nearly 300 active components
in the content of propolis, and these components
can be extracted at different ratios from different
solvents. 2. The polyphenolic content in propolis
samples collected from the different regions
differs in terms of both quantity and variety.

The content analysis of propolis collected from
the different regions of Turkey, and purchased
from Azerbaijan were carried out in a study by
our team.

The main polyphenols in the propolis of each
region were found to be less or more in
comparison with the propolis collected from the
other regions. Although all propolis samples are
qualitatively similar in terms of polyphenols in
their contents, they can be quantitatively
separated from each other (29). In a review
article, it has been stated that the region where
propolis is collected and climate are the main
factors affecting the content of propolis. There
are more subgroups of polyphenols specifically in
different regions and climatic conditions. There
are more polyphenol subgroups in different
regions and specifically in different climatic
zones. For example, propolis collected from the
mild climate zone, where Turkey is also located,
contains flavonoids more than those collected
from other parts of the world. This result is
related to the characteristics of vegetation of the
region itself (30). In a study comparing the
content and biological activities of propolis
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collected from different regions of Hungary, it has
been shown that propolis has different content
and different biological activities (31). According
to this and our study results, it can be pointed out
that propolis samples collected from different
regions may have different contents and different
biological activities.

Another factor that can also affect is the choice of
solvent, and extraction method. In most of the
studies made on biological activity up to now,
only ethanolic extracts of propolis have been
used. There are very few studies in which
different solvents and extraction methods are
tried.

In one of these studies, total polyphenol contents
of propolis extracts and antioxidant capacity of
propolis have been compared using different
extraction methods. This research has made
possible the extraction of propolis with different
solvents and techniques, especially for people
with alcohol intolerance (32).

Since three different solvents, various sonication,
and extraction methods were tried in our study,
and the samples have different concentrations, it
can be accepted to be obtained different results
from the studies related to the cancerous and
healthy cell lines.

In a similar study, the biological activity results of
propolis extract made in polyethylene glycol and
those made in ethanol have been compared. It
has been found that the extract in polyethylene
glycol is at least as effective as the extract in
ethanol (33).

In our study, the sample extract made in
polyethylene glycol showed more cytotoxic
effects than the sample extraction in ethanol.

Transformation affects the polyphenolic content
of propolis. To the best of our knowledge, a study
that investigates the effects of transformed
propolis (i.e., modified propolis in terms of
polyphenolic content) on cancer cell lines has not
been made. Therefore, in this study, the different
extraction methods that affect polyphenol
concentration were also investigated in order to
compare the effect of the transformed propolis on
the cancerous cells.

In a study, the biological activities of propolis
samples have been compared using different
solvents. It has been found the propolis sample
extracted in ethanol to be more effective, and
shown the reason for this effect to be the higher
total polyphenolic content of propolis extracted in
ethanol (34).

Ege Journal of Medicine / Ege Tip Dergisi



One study reported that induction of apoptosis,
cell cycle arrest in the G2/M phase, epithelial-
mesenchymal transition (EMT)-related markers,
and phosphoinositide 3-kinase/protein kinase B
signaling pathways are among the mechanisms
of action of kaempferol (35). In a study made on
human hepatic cancer cells, it has been shown
kaempferol to induce autophagy through AMPK,
and AKT signaling molecules, and to cause G2/M
arrest through downregulation of CDK1/cyclin B
(36). In a study made on SW480 colon cancer
cells, it has been shown kaempferol to up-
regulate TRAIL receptors, thereby inducing
apoptosis (37). In a previous study, we found that
kaempferol reduced the expression of BIRCY
(livin) and clAP-2, which are from the family of
apoptosis inhibitory proteins. In addition, we have
shown that kaempferol causes a decrease in the
expression of HSP70 protein, which is known to
promote cancer cell invasiveness in prostate
cancer. In our same study, we have also found
that kaempferol reduced the amount of Clusterin,
which is thought to have a critical role in colon
cancer progression. The downregulation of
Claspin, which is involved in the regulation of the
cell cycle by interacting with Chk1, results in
decreasing cell viability. In our previous study, we
have determined that the level of Claspin
decreased significantly with the application of
kaempferol to HCT-116 colon cancer cells (38).

In this study, we found that propolis sample
dissolved in water, ultrasonicated at 40 kHz for 5
min, and inoculated with L. plantarum strain
ATCC 8014 (1.5%) had higher cytotoxic effects in
colon cancer cells than healthy colon cells. We
have seen that both the amount of allergen
molecules such as, ferulic acid, DMAE, and
CAPE, decreased significantly and the number of
molecules such as, kaempferol, chlorogenic,
vanillic, and salicylic acid, increased significantly
compared to the non-ultrasonicated control. The
increase in kaempferol and other phenolic
substances in this sample may be the cause of
the higher cytotoxic effect on cancer cells.

It has been shown that myricetin induces
apoptosis of HCT-15 human colon cancer cells,
and may be useful in the development of
therapeutic agents for human colon cancer (39).
The human flap endonuclease 1 (hFEN1)
enzyme is accepted to represent an important
target in the DNA damage response system for
anticancer drug development. In a study made
with this enzyme, it has been shown that
myricetin inhibits HFEN1 in the HT-29 colon
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cancer cell line, and it will be able to be used as a
new agent in cancer treatment (40). In a study, it
has been stated that M10, which is a new
myricetin  derivative, alleviate endoplasmic
reticulum stress and prevents ulcerative colitis,
and colorectal tumor, and myricetin is an effective
compound in preventing colon cancer together
with using it in colon cancer treatment (41). In our
study, the propolis sample dissolved in water,
ultrasonicated at 40 kHz for 15 min, and
inoculated with L. plantarum ATCC 8014 strain
(2.5%) showed greater cytotoxic effect in colon
cancer cells than healthy colon cells. In this
sample, it was found that while the amount of
allergen molecules decreased, at the same time,
the amount of myricetin both was more than that
of the non-transformed control and 3 times
greater than that of the non-ultrasonicated
control. These increments explain why this
sample is more effective in colon cancer cells
than healthy cells.

Anti-proliferative effects of chlorogenic acid have
also been demonstrated in the studies made on
HT-29 colon cancer cell line (42,43). In a study
made by Ekbatan et al., it has been shown that
chlorogenic acid inhibits cell proliferation by
causing cell cycle arrest at the S-phase on Caco-
2 colon cancer cells. In the same study, they
found that apoptosis was induced by activation of
caspase-3 by chlorogenic acid in colon cancer
cells (26). It has been reported that chlorogenic
acid was capable of arresting cell cycle at GO/G1
phase and inducing apoptosis in HL-60 acute
promyelocytic leukemia cells (44). In another
study, it has been found chlorogenic acid to
cause the cell cycle arrest in the S-phase of
HCT-116, and HT-29 human colon cancer cell
lines, and inhibit cell viability through ERK
inactivation (45). In an in vivo study made with
chlorogenic acid, it has been reported to be
determined antitumoral activity in murine models
(46). In the studies made on the cancer and
healthy cell lines, it has been found that
chlorogenic acid has cytotoxic activity on colon
cancer cell lines (DLD-1), endometrium cancer
cells (ECC-1), and renal cell carcinoma cells
(A498), whereas it has no toxic effect on human
embryonic kidney cells (HEK293) (47,48). In a
study made on renal cell carcinoma cells,
chlorogenic acid has been shown to inhibit the
PI3K/Akt/mTOR path by down-regulating the ratio
of p-Akt/Akt, and p-mTOR/mTOR (48). In the
present study, the propolis sample dissolved in
water, ultrasonicated at 40 kHz for 10 min, and
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inoculated with L. plantarum ISLG-2 strain (2.5%)
exhibited cytotoxic effect on colon cancer cells,
whereas it did not show such an effect on healthy
colon epithelial cells. A 2-fold increase in the
amount of chlorogenic acid compared to the non-
transformed control can be the cause of this.
Also, the amount of ferulic acid, DMAE, and
CAPE allergen molecules in this sample
decreased as a result of the transformation.

Our analysis revealed a significant reduction in
allergenic compounds such as ferulic acid,
CAPE, and DMAE, accompanied by increased
levels of kaempferol, chlorogenic acid, and
myricetin. These changes are probably
responsible for what was observed in the
transformed samples.

As a result, in our study, it has been shown that
the extracts of propolis in ethanol and
polyethylene glycol have significantly more
cytotoxic effects on the colon cancer cell line
compared to the healthy cell line. Kaempferol, a
flavonoid well-documented for its anti-cancer
properties, induces apoptosis through TRAIL
receptor upregulation, downregulation of anti-
apoptotic proteins (e.g., BIRC7, clAP-2), and
suppression of cell survival pathways such as
PI3K/Akt (35). Chlorogenic acid further supports
this activity by inducing cell activating caspase-3
in cancer cells, as observed in studies on HT-29
and Caco-2 colon cancer cell lines. Similarly,
myricetin has been shown to inhibit DNA repair
enzymes, such as hFEN1, and to alleviaum
stress, both of which are critical for cancer cell
survival (26).

The significant enrichment of these compounds
in our bio-transformed samples explains their
enhanced efficacy, and our results provide
additional evidence that the regional origin and
extraction method significantly influence the
biological activity of propolis.

It has been determined that some propolis
samples dissolved in water, ultrasonicated, and
transformed have also higher cytotoxic effects on
colon cancer cells than healthy colon cells or
have not shown cytotoxic effects on healthy cells
while they have shown cytotoxic effects on
cancer cell line.

In different solvents, polyphenols are transferred
into extracts of propolis in different ratios; this
situation determines the cytotoxic effect of
propolis. The cause of having different cytotoxic
effects of propolis collected from different regions
on the same cell lines depends on the number of
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polyphenols in their content. Therefore, it is of
great importance to determine the number of
phenolic substances in its ingredient when the
anticancer effects of propolis are investigated.

Determining the best solvent that may transfer
polyphenol, which is sensitive to specific cell line,
into extracts of propolis will also make treatments
more specific and effective. These studies will
guide propolis to be used safer, and more original
in the studies that will be made in the future.

CONCLUSION

In light of the promising findings from our study,
the potential clinical applications of bio-
transformed propolis are highly encouraging. The
enhanced selectivity and cytotoxicity of bio-
transformed propolis, particularly through the
modification of polyphenolic content by
Lactobacillus  plantarum inoculation  and
ultrasonic treatment, opens new avenues for its
use as a targeted therapeutic agent for colon
cancer. These modifications have not only
improved the efficacy of propolis against cancer
cells but also reduced its impact on healthy cells,
addressing a critical challenge in cancer therapy.
The ability to manipulate the phenolic
composition of propolis through biotransformation
can lead to more personalized and effective
treatment strategies. Moreover, due to their
reduced allergenic compounds and the selective
cytotoxic effects, it could be suggested that bio-
transformed propolis could be developed as a
safer, and natural adjunct in cancer treatment.
Focusing future research in clinical settings,
focusing on optimizing extraction methods,
identifying specific cell-line targeting phenolic
compounds, and ensuring bioavailability, will be
crucial in utilizing the full potential of bio-
transformed propolis for cancer therapy.
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Single-center and reverse evaluation of febrile neutropenic attacks of patients
followed with acute myeloid leukemia diagnosis

Akut myeloid /6semi tanisi ile takip edilen hastalarin febril nétropenik ataklarinin
tek merkezli ve geriye déniik degerlendiriimesi
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ABSTRACT

Aim: Since fever may be the only symptom in patients with hematological malignancy, fever in
neutropenic patients is considered to be related to infection until proven otherwise. The standard
approach is the rapid evaluation of febrile neutropenic (FEN) episodes and initiation of appropriate
antibiotic treatment. In this study, it was aimed to examine the duration of FEN, infection categories,
symptoms and examination findings, isolated microorganisms and mortality rates of the patients we
followed up in our clinic due to acute myeloid leukemia.

Materials and Methods: We examined 155 adult patients with AML who were treated at the Adult
Hematology Clinic. In our study, we retrospectively evaluated 337 chemotherapy-related FEN
episodes in terms of infection categories, offending pathogenic microorganisms and mortality rates.

Results: 43.92% (n=148) of the patients had pathological examination findings accompanying the
fever. FEN attacks in 249 patients had clinically and/or microbiologically proven foci of infection. The
most frequent infection site was the lungs (41.5%). The most frequently isolated microorganisms were
found to be coagulase negative staphylococcus (37.30%) and E.coli (36.21%). 32.94% of the patients
(n=111) were recorded as smokers. When the relationship between smoking and lung infection was
investigated, it was determined that the incidence of lung infection was higher in smokers (p= 0.007).
In 91 (27%) of those who had a FEN attack in our hospital resulted in death. It was the lung infection
that mostly correlated with the mortality (40.71%).

Conclusion: Each clinic can determine empirical antibiotic treatment policies by investigating
infectious agents. It can manage the FEN episode process more accurately by providing the
necessary infection control measures.

Keywords: Febrile neutropenic attacks, acute myeloid leukemia, neutropenia.

oz

Amag: Hematolojik maligniteye sahip hastalarda tek semptom ates olabildigi icin nétropenik
hastalarda ates aksi ispat edilene kadar enfeksiyon ile iliskili kabul edilir. Febril nétropenik (FEN)
ataklarinin acil olarak degerlendirilip uygun antibiyotik tedavisinin hizlica baglanmasi standart
yaklasimdir. Bu calismada akut myeloid /6semi (AML) nedeniyle klinigimizde takip ettigimiz hastalarin
FEN sdreleri, enfeksiyon kategorileri, semptom ve muayene bulgulari, izole edilen mikroorganizmalar
ve mortalite oranlarinin incelenmesi amaglanmigtir.

Gereg ve Yéntem: Arastirmamiza erigkin hematoloji kliniginde yatarak tedavi géren 155 erigkin AML
tanili hasta alindi. Kemoterapiye bagli gelisen 337 FEN atagi; enfeksiyon kategorileri, izole edilen
patojen mikroorganizmalar, mortalite oranlari agisindan geriye déniik olarak degerlendirildi.
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Bulgular:

Hastalarin %43,92’sinde (n= 148) atege eglik eden patolojik muayene bulgusuna

rastlanmistir. 249 hastadaki FEN ataklarinda klinik ve/veya mikrobiyolojik olarak kanitlanmig
enfeksiyon odaklari vardi. En sik saptanan enfeksiyon odaginin akciger oldugu gérilmustiir (%41,5).
Izole edilen mikroorganizmalarin en sik %37,30 ile koagiilaz negatif stafilokok (KNS) ve %36,21 ile E.
coli oldugu gértilmistiir. Hastalarin %32,94°l (n=111) sigara kullandigi kaydedilmistir. Sigara kullanma
ile akciger enfeksiyonu arasindaki iliski incelendiginde, sigara icenlerde akciger enfeksiyonu gdrilme
sikliginin fazla oldugu belirlendi(p=0,007). FEN ataklarinin %27’sinin (n= 91) mortal seyrettigi
gérilmustir. Mortaliteyle en fazla iliskili olan %40,71 ile akciger enfeksiyonuydu.

Sonuc¢: Her klinik, enfeksiyon etkenlerini aragtirarak, ampirik antibiyotik tedavi politikalarini
belirleyebilir. Gerekli enfeksiyon kontrol énlemlerini saglayarak FEN epizod sirecini daha dogru

ybnetebilir.

Anahtar Sézciikler. Febril n6étropenik atak, akut myeloid /6semi, nétropeni.

INTRODUCTION

While it is aimed to increase the survival time
with intensive chemotherapy protocols applied in
acute myeloid leukemia (AML) patients, hospital
stays due to the disease and chemotherapy are
prolonged and bone marrow toxicity may
develop. These patients are at increased risk of
developing serious infections, especially in the
neutropenic period. Patients receiving
chemotherapy or having neutropenia may not
have the expected classical symptoms and signs
of infection due to decreased inflammatory
response. Since fever may be the only symptom
in these patients, it should be considered to be
related to infection until proven otherwise and
urgent intervention should be performed. Rapid
evaluation of the patient and initiation of empirical
antibiotic therapy as soon as possible is of vital
importance. The primary disease of the patient,
the chemotherapy protocol he/she received, the
factors detected in the previous febrile
neutropenia (FEN) attack, the level and duration
of neutropenia are important in the selection of
empirical antibiotics. Additionally, the causative
profile of each clinic is also important in the
selection of empirical antibiotics. For this
purpose, FEN periods, infection categories,
symptoms and examination findings, isolated
microorganisms and mortality rates of the
patients we followed up in our clinic for AML were
all examined.

MATERIALS and METHODS

This study included 155 adult AML patients who
were hospitalized in the Adult Hematology Clinic
of Ege University Medical Faculty Hospital
between January 2012 and January 2016. AML
was diagnosed by clinical, complete blood count,
peripheral smear, bone marrow aspiration and/or

Volume 64 Issue 1, March 2025 / Cilt 64 Sayi 1, Mart 2025

bone marrow biopsy, histochemical staining, flow
cytometry  and/or  cytogenetic  evaluation
according to French-American-British and World
Health Organization criteria. 337 FEN attacks
that developed during the hospitalization of these
patients were retrospectively examined. A single
measurement of 38.3°C and above or a
temperature measurement of 38.0-38.2°C for 1
hour without any environmental factors was
considered fever. Neutropenia was considered
when the neutrophil level was below 500/mm?3 or
when the neutrophil level was between 500—
1000/mm*® and was expected to fall below
500/mm? within 24-48 hours. Blood -culture
positivity was defined as the growth of a known
pathogenic microorganism in at least one blood
culture. It was determined that blood cultures
were studied using an automated system
(BACTEC). Patient data were obtained from the
electronic file system of Ege University Faculty of
Medicine Hospital. Age, gender, diagnosis,
additional diseases, smoking habit, presence of
urinary catheter and central venous catheter,
major symptoms and findings accompanying
fever, detected primary infection focus, abnormal
radiological findings, culture results, and survival
status were reviewed and recorded from the
patient files. Local ethics committee approval was
obtained before starting the study.

SPSS.23.0 statistical package program was
used. Measurement variables are presented
either mean * standard deviation (SD) or
categorical variables as numbers and
percentages (%). Intergroup comparison of
qualitative variables was done with chi-square
analysis, and performed quantitative variables
was done with Mann-Whitney U test. P < 0.05
was considered statistically significant. The ethics
committee approval was received for this study.
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RESULTS

In our study, 337 FEN attacks developed in 155
adult patients who were hospitalized in the Ege
University Medical Faculty Hospital were
examined. While 36.73% (n=57) of the patients
were women, 63.22% (n= 98) were men. The
mean age was 51.56 (SDz14.82). While the
average number of FEN attacks for men was
2.98, it was 2.93 for women. No statistically
significant difference was found between genders
and FEN attack numbers (p=0.867).

Culture (kx) positivity was detected in 54.90%
(n=185) of FEN attacks. Of the patients with
positive cultures, peripheral blood cultures were
detected in 57.30% (n=106), catheter-catheter tip
positivity in 45.41% (n=84), and urine positivity in
26.49% (n=49). During the 337 FEN period,
blood kx positivity was found to be 31.4% (n =
106).

Nothing was isolated in 45.10% of the patients.
48.66% of the isolates were bacteria, 2.67% were
fungi and 3.57% were both bacteria and fungi.
62.16% of the isolated bacteria were gram
negative, 54.05% were gram positive and 1.08%
were anaerobic. It was also observed that both

Table-1. Agents isolated.

gram positive and gram-negative bacteria were
isolated in the same patient. (Table-1).

While 32.94% (n= 111) of the patients were
smoking, 67.06% (n= 226) were non-smokers.
When the relationship between the presence of
lung infection according to smoking status was
investigated, 144 of the non-smoking patients did
not have lung infection, while lung infection was
observed in 82 patients. While lung infection was
seen in 47.74% of smokers, it was seen in
25.66% of non-smokers. According to the
analysis, it was found that the frequency of lung
infections was significantly higher in smokers (p=
0.007). In our hospital, 27% (n= 91) of FEN
attacks resulted in exitus (ex). While looking at
the relationship between the detected area of
infection and mortality, mostly the patients with
pulmonary infection died (40.71%), then patients
with gastrointestinal (GIS) (32.30%),
genitourinary (GUS) (26%), and lastly the
catheter infections (5.30%). In some patients,
more than one focus of infection was detected in
the same febrile neutropenia attack. The results
regarding the distribution of infection foci and
relationship between area and mortality are
shown in Table-2 and Table-3.

Agent Isolated N (number) Percent (%)
CNS 69 37.30
E. coli 67 36.21
Enterococci 32 17.30
Klebsiella 23 12.43
Acinetobacter 16 8.65
ESBL+ E. coli 12 6.49
Pseudomonas 11 5.95
VRE 10 5.40
Candida 7 3.78
Enterobacter 7 3.78
Stenotrophomonas 7 3.78
Aspergillus 6 3.24
Aeromonas 4 2.16
Streptococci 4 2.16
CRE 4 2.16
Proteus 3 1.62
Staphylococcus aureus 3 1.62
Corynebacterium 2 1.08

Abbreviations: CNS: Coagulase-negative staphylococci, ESBL: Extended spectrum beta lactamases, VRE: Vancomycin
resistant enterococcus spp., CRE: Carbapenem resistant erobacteriaceae.
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Table-2. Distribution of infection foci.

N (number) Percent (%)

Detected Focus of Infection Present 249 73.89
Absent 88 26.11

Lung Infection 140 56.22
Catheter Infection 82 32.93
Gastrointestinal System Infection 65 26.10
Genitourinary Tract Infection 50 20.08
Soft Tissue Infection 28 11.24
Sinus Infection 13 5.22

Table-3. The relationship between infection area and mortality.
Mortality

Infection Groups Ex: N (number)

Ex: Percent (%) Lives: N(number)

Lung infection 57 40.71 83
Catheter Infection 21 25.30 62
Gastrointestinal System Infection 21 32.30 44
Genitourinary Tract Infection 13 26 37
Soft Tissue Infection 7 25 21
Sinus Infection 3 23.07 10
DISCUSSION episodes in 95 AML patients, lung infection was

In neutropenic attacks, the only sign of infection
may sometimes be bacteremia, and identifying
the causative agents is crucial for managing the
patient. Bacteremia rates ranging from 10-25% to
45.9% have been reported in various studies (1,
2). In our study, the rate of bacteremia was found
to be 31.4%.

The causative agents of febrile neutropenic
attacks shifted from gram-negative bacteria to
gram-positive  bacteria before the 2000s;
however, there has been a resurgence of gram-
negative bacteria today (3, 4). Currently,
antibiotic-resistant gram-negative strains are
emerging (3, 4). In our study, 62.16% of the
causative agents of febrile neutropenic attacks
were gram-negative and 54.05% were gram-
positive bacteria. It was also observed that both
gram positive and gram-negative agents were
detected in the same patient. Coagulase-
negative staphylococci (CNS) were the most
common cause among gram-positives, while E.
coli was the most common among gram-
negatives.

Considering the distribution of infection foci, in a
study by Gupta A. et al. examining 382 febrile
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reported at 46%, gastrointestinal system infection
at 33%, and soft tissue infection at 22% (5). In
our study, clinical and/or microbiologically proven
focus of infection was found in 73.89% (n= 249)
of the patients. Lung infection was present in
56.22% (n=140), and catheter infection in
32.93% (n=82) of these patients. The frequency
of lung infections in our clinic was found to be
above the average stated in the literature (Table-
2).

As is well-known, smoking is an important risk
factor for developing chronic obstructive
pulmonary disease (COPD) and can also worsen
lung function in patients with lung infections.
Studies on community-acquired pneumonia have
shown that 72% of pneumonia cases requiring
intensive care hospitalization had a history of
smoking (6). Similarly, smoking has been
identified as a risk factor for the need for
intensive care in viral pneumonias (7). A review
published in 2017 stated that cigarette exposure
is a recognized risk factor for both acute and
chronic respiratory diseases. In our study, the
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frequency of lung infections was also found to be
higher in smokers (p= 0.007).

In our study, we examined the relationship
between the infection site and mortality.
Accordingly, patients with pulmonary infections
had the highest mortality rate at 40.71%, while
gastrointestinal (GIS), genitourinary (GUS), and
catheter-related infections had mortality rates of
32.3%, 26%, and 25.3%, respectively. When
considering the distribution of infection sites in
the literature, lung infections account for 46%,
GIS infections for 33%, and soft tissue infections
for 22% (5). In a study conducted in a
hematology clinic, including 60 patients, it was
observed that the most common reason for
referral to the intensive care unit during a febrile
neutropenic (FEN) episode was respiratory
failure, with a rate of 38.5% (8). GIS infections
also contribute significantly to mortality. Delphine
et al. reported that acute abdomen developed in
171 (5.3%) of their 3222 cancer patients.
Neutropenic enterocolitis was detected in 33% of
patients who developed an acute abdomen, and
22% of these patients died (9).

While mortality rates in febrile neutropenic
patients were 75% before the use of empirical
antibiotic treatments, today, mortality has been
reduced to 5-10% with advances in diagnosis,
treatment options, and standardized approaches
in FEN attacks (10). In our study, the mortality
rate in febrile neutropenic patients was 27%,
higher than the average reported in the literature.
Patients with the highest risk of developing
neutropenia-associated infections are those with
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Protective effect of peroral capsaicin administration in ethanol-induced gastric
ulcer model in rats

Siganlarda etanol kaynakli gastrik tlser modelinde peroral kapsaisin uygulamasinin
koruyucu etkisi

Mete Kececi Meryem Akpolat Ferah

Habib Khoshvaghti Osman Cengil

Zonguldak Bilent Ecevit University Faculty of Medicine Department of Histology and Embryology,
Zonguldak, Turkiye

ABSTRACT

Aim: Capsaicin is a compound that possesses antioxidants and anti-inflammatory properties, and it is
found in almost all bitter fruits. The objective of our study was to investigate the protective effect of
capsaicin in an ethanolic ulcer model.

Materials and Methods: The male Wistar albino rats were divided into four groups, comprising a
control group and three experimental groups (n=8). The control group (C) administered a single dose
of distilled water subcutaneously. The Capsaicin (CAP) group was administered a single dose of 1
mg/kg CAP via gavage. The ulcer group administered a single dose of 1ml absolute alcohol via
gavage, 30 minutes following the administration of a single dose of distilled water via gavage. The
U+CAP group administered 1ml of absolute alcohol 30 minutes following the administration of 1 mg/kg
CAP. Macroscopic and microscopic ulcer scores, as well as mucosal barrier integrity, were evaluated
in the gastric tissues that had been removed. The levels of total oxidant status (TOS) and total
antioxidant status (TAS) were determined in the tissue samples, and an oxidative stress index (OSlI)
was calculated. Results: In comparison to the U group, the macroscopic and microscopic mucosal
lesions, TOS, OSI levels and IL-1, TNF-a, NFkB and Caspase 3 expressions were found to be
decreased in the U+CAP group, while TAS levels were observed to be increased.

Conclusion: The results of the study demonstrated that capsaicin protects mucosal integrity through
its antioxidant, anti-inflammatory and anti-apoptotic properties in the ethanol-induced gastric ulcer
model.

Keywords: Ethanol, ulcer, capsaicin, caspase 3, NF-kB.

oz

Amag: Kapsaisin, hemen tiim aci biberlerin yapisinda bulunan anti-oksidan ve anti-inflamatuar
ozelliklere sahip bir bilesiktir. Calismamizda etanolik (lser modelinde kapsaisinin koruyucu etkisi
arastiriimigtir.

Gereg ve Yontem: Erkek Wistar albino siganlar biri kontrol (i¢li deney grubu olmak lizere dért gruba
ayrilmistir (n=8). Kontrol (C) grubuna tek doz distile su subkutan uygulanmistir. Kapsaisin (CAP)
grubuna tek doz 1 mg/kg CAP gavaj yoluyla uygulanmistir. Ulser (U) grubuna tek doz distile suyun
gavaj yoluyla uygulanmasindan 30 dakika sonra tek doz 1 ml mutlak alkol gavaj yoluyla uygulanmistir.
U+CAP grubuna 1 mg/kg CAP uygulanmasindan 30 dakika sonra 1 ml mutlak alkol uygulanmigtir.
Cikarilan mide dokularinda makroskobik ve mikroskobik (lilser skorlari ve mukozal bariyer blitiinligi
degerlendiriimigtir. Dokuda total oksidan status (TOS) ve total anti-oksidan status (TAS) seviyeleri
Olecdlmus ve oksidatif stres indeksi (OSI) hesaplanmigtir.
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Bulgular: U grubuyla kargilastirildiginda, makroskobik ve mikroskobik mukozal lezyonlar, TOS, OSI
seviyeleri ve IL-1, TNF-a, NFkB ve Kaspaz 3 ekspresyonlarinin U+CAP grubunda azaldigi, ancak TAS

seviyesinin arttigi gordilmdistiir.

Sonug: Calisma, kapsaisin'in etanol kaynakli gastrik (lser modelinde anti-oksidan, anti-inflamatuar ve
anti-apoptotik ézellikleriyle mukozal bltiinligl korudugunu géstermigtir.

Anahtar Sézciikler. Etanol, lilser, kapsaisin, kaspaz 3, NF-kB.

INTRODUCTION

Peptic ulcer disease (PUD) represents a
significant and pervasive public health concern,
with an estimated incidence of approximately 1 in
1,000 cases per year in the general population
across the globe (1). Histopathologically, PUD is
defined as damage that reaches the submucosal
layer in the stomach, resulting from the disruption
of the balance between the factors that form the
mucosal barrier, such as bicarbonate secretion,
adequate mucosal blood flow, the regeneration
capacity of epithelial cells, and the production of
gastric acid and pepsin (2). Today, Helicobacter
pylori infection is held primarily responsible for
the etiology of peptic ulcer disease, but it is well
known that factors such as nonsteroidal anti-
inflammatory drug (NSAID) use, stress, smoking
and alcohol are also causative agents of peptic
ulcer (3). Ethanol has been frequently used to
create ulcer models in animal studies because it
disrupts the mucosal barrier by reducing mucosal
microcirculation and triggers inflammation by
increasing free oxygen radicals in the tissue (4,
5).

Capsaicin (CAP) is a compound that is present in
almost all varieties of chili peppers and is
responsible for the spicy aroma that is
characteristic of these peppers (6). In vivo and in
vitro studies have demonstrated that CAP and
related but non-pungent capsinoids (capsiate,
dihydrocapsiate, nordihydrocapsiate) possess the
capacity to elicit a range of beneficial effects,
including analgesic, antioxidant, anti-
inflammatory and anti-carcinogenic properties
(7). In a sepsis model created in rats, CAP
administered subcutaneously at a dose of 1
mg/kg was shown to reduce plasma interleukin-6
(IL-6) and tumor necrosis factor-a (TNF-a) levels
and malondialdehyde (MDA) levels in liver, lung
and heart tissues (8). Li et al. showed that CAP
reduced nuclear factor kappa-light-chain-
enhancer of activated B cells (NF-kB), TNF-a and
nitric oxide (NO) levels in a lipopolysaccharide-
induced inflammation model in BALB/c mice (9).

Although CAP has been shown to have a
mucosal protective effect in NSAID, stress and
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ethanol-induced ulcer models by desensitizing
afferent nerve fibers via transient receptor
potential cation channel subfamily V member 1
(TRPV1) receptors, no studies were found
demonstrating the efficacy of orally administered
CAP in an ethanol-induced ulcer model (10, 11,
12).

The aim of our study was to demonstrate the
efficacy of CAP in the ethanol-induced gastric
ulcer model in Wistar albino rats through
histopathological, biochemical and
immunohistochemical methods.

MATERIALS and METHODS

Male Wistar albino rats (n=32, weighing 300-350
g each) from the Animal Care and Research Unit
of Bilent Ecevit University (Zonguldak, Turkey)
were used in the present study. The appropriate
environmental conditions for the care of the
animals (room temperature of 20 + 1°C, humidity
of 60 £ 10%, and a 12/12 hour light/dark cycle)
were provided throughout the experiment. The
subjects were permitted free access to food and
water. The study was conducted in accordance
with the guidelines set forth in the Guide for the
Care and Use of Laboratory Animals, published
by the US Public Health Service. Prior to the
commencement of the study, approval was
obtained from the Institutional Animal Ethics
Committee of Bilent Ecevit University
(Zonguldak, Turkey; 2020-06-27/02).
Experimental Design

A total of four groups were constituted,
comprising one control group and three
experimental groups, each with eight rats. The
control group administered a single dose of CAP
solvent (distilled water) subcutaneously. The
CAP group administered a single dose of 1
mg/kg CAP via gavage. The ulcer (U) group
administered a single dose of 1ml absolute
alcohol via gavage, 30 minutes following the
administration of a single dose of CAP solvent via
gavage. The U+CAP group administered 1 ml of
absolute alcohol for 30 minutes following the
administration of 1 mg/kg CAP.
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Macroscopic Ulcer Score

One hour after the administration of absolute
alcohol, the animals were euthanized, and their
stomach tissues were excised. The gastric
tissues were incised along with the greater
curvature and washed with isotonic NaCl
solution. They were then flattened on paraffin
plates to allow for the examination of the mucosal
folds. The dimensions of the lesion area and the
total stomach surface area were determined
macroscopically by  affixing transparent
millimeter-scale paper templates to the stretched
stomach surface. The macroscopic ulcer score
was calculated using the following formula: lesion
area/total stomach surface area x 100.
Histopathological Evaluations

Following the application of a 10% formalin
fixative, paraffin blocks were obtained from
stomach tissues that had undergone the requisite
tissue processing steps and were embedded in
paraffin. In order to determine the histological
features of the stomach, 5u thick sections were
taken from the paraffin blocks and subjected to
staining with either hematoxylin-eosin (H&E) and
periodic acid Schiff (PAS) dyes. The stained
tissues were imaged using the Axio Lab Al
microscope (Zeiss, Germany). Each 1 cm section
was subdivided into three areas, and a
microscopic ulcer score was calculated for each
area based on the following criteria:

0: normal mucosa, 1: epithelial damage, 2:
glandular disruption, vasocongestion or oedema
of the upper parts of the mucosa, 3:
vasocongestion or oedema extending to the
middle parts of the mucosa, 4: mucosal damage
involving the entire mucosa (13). The mean score
for each area was deemed to represent the
microscopic ulcer score for that particular section.

Evaluation of TAS, TOS and OSl in Tissue

Stomach tissue homogenates were prepared and
total antioxidant status (TAS) and total oxidant
status (TOS) measurements were performed in
accordance with the protocol provided with the
commercially purchased Rel Assay (Rel Assay
Diagnostics kit, Mega Medicine, Gaziantep,
Turkey) (14). Oxidative stress index was
calculated with the formula TOS/TAS x 100 (15).
Immunohistochemical Evaluations

In gastric tissues, expressions of inflammatory
cytokines interleukinl-B (IL-1B), TNF-a, caspase
3, a common pathway caspase in apoptotic cell
death, and NF-kB, a transcription factor, were
demonstrated by immunohistochemistry.
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Stomach sections with a thickness of 5 microns
were taken from paraffin-embedded samples.
The sections were initially incubated with rabbit
anti-NF-kB (1:200 dilution, Novus Biologicals,
USA), anti-caspase-3 (1:200 dilution, Sigma-
Aldrich, Germany), anti-TNF-a (1:200 dilution,
Sigma-Aldrich, Germany) and anti-IL-1-B
antibodies (1:100 dilution, Novus Biologicals,
USA) at +4°C for 24 hours. Subsequently,
immune complexes formed on tissues incubated
with a biotinylated goat anti-rabbit secondary
antibody (Thermo Fisher Scientific, USA) were
detected by incubation with 3,3-
diaminobenzidine tetrachloride (Vector
Laboratories, DAB Substrate Kit, Peroxidase
(HRP), with Nickel, USA). Subsequently, a
counterstain was applied using hematoxylin. The
H-score was conducted on the sections using the
Axio Lab Al microscope (Zeiss, Germany) in
accordance with the following criteria: O0: no
staining, 1+: weak but detectable staining, 2+:
medium or prominent staining, 3+: intense
staining. The H-score value for each section was
calculated by multiplying the percentage of
stained cells for each density category by its
density. The scoring was conducted under a light
microscope at 40x objective magnification on 20
randomly selected fields on each section, with
the mean scores employed for statistical
analysis. H-score = i i xPi, i; density score, Pi;
cell percentage (16).

Statistical Analysis

The data analysis was conducted using the
Jamovi 2.3.21 package program. The
immunohistochemical H-score index was
calculated as the median (minimum-maximum).
Firstly, the suitability of the data for normal
distribution was evaluated using the Shapiro-Wilk
test. Subsequently, one-way analysis of variance
was employed to compare the normally
distributed quantitative values. The Kruskal—
Wallis test was employed for the comparison of
normally distributed qualitative variables. A
Mann-Whitney U test with Bonferroni correction
was employed for the purpose of conducting
pairwise comparisons. p<0.05 was considered
significant.

RESULTS

Effect of CAP on Ethanol-Induced Gastric
Mucosal Injury

In Groups C and CAP, the gastric mucosa
exhibited no macroscopic abnormalities. There
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was no statistically significant difference between
the ulcer scores observed at the macroscopic
level in the C and CAP groups (p>0.05). The
width of erosion areas and macroscopic ulcer
scores in the gastric tissues of rats in the U+CAP
group were significantly lower compared with
those in the U group (p<0.01) (Figure-1 and
Figure-2).

C D

Figure-1. Macroscopic view of gastric lesions in all
groups. No lesions were observed in the
gastric mucosa of rats in the C (A) and CAP
(B) groups. The rats in the U group (C) have
extensive hemorrhagic lesions on the mucous
membrane of the stomach. Rats in U+CAP
group (D) have limited gastric mucosal
hemorrhagic lesions. Red arrowheads
indicate ulcerated areas.
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Figure-2. *Significant when compared with C, CAP
and U+CAP groups (P<0.01). **Significant

when compared with C, CAP and U groups
(p<0.01).
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The gastric mucosa of the subjects belonging to
the C and CAP groups showed a normal
histological appearance microscopically, and
there was no statistically significant difference
between the microscopic ulcer scores of these
two groups (p>0.05). The microscopic ulcer score
of the C and CAP groups showed a statistically
significant difference compared to both the U
(p<0.01 for both) and U+CAP (p<0.01 for both)
groups. The microscopic evaluation of H&E-
stained sections of the stomach tissues of
subjects belonging to the U group revealed
denudation in both surface epithelium and
glandular epithelium, as well as vasocongestion,
erythrocyte extravasation, localized areas of
mucosal necrosis and inflammatory cell
infiltration. In contrast, both the lesion width and
depth were significantly reduced in the U+CAP
group (p<0.01). Furthermore, it was observed
that the submucosal thickness was markedly
increased in the U group, whereas the
submucosal thickness was within the normal
range in the U+CAP group (Figure-3 and Figure-
4).

Q

f g %o "

s g ZA

Figure-3. Histological evaluation of rat stomach
mucous membranes in all groups. Epithelial
desquamation (red arrowhead), mucosal
hemorrhage  (black  arrow), vascular
congestion (black arrowhead), inflammatory
cell infiltration (red double arrow), mucosal
necrosis (red arrow), oedema in lamina
propria (black double arrow) and
submucosa (black star). H&E staining. Scale
bar; In C, CAP and U+CAP groups A;
200um, B; 100 ym, C; 50 ym, D; 20 ym. In U
group A; 200 ym, B; 100 ym, C, D; 50 uym, E,
F; 20 ym
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Figure-4. *Significant when compared with C, CAP
and U+CAP groups (P<0.01). **Significant
when compared with C, CAP and U groups
(p<0.01).

The PAS staining method was applied for the
purpose of evaluating the mucus barrier that
covers the stomach surface. The intense
magenta staining observed on the mucosal
surface in the U+CAP group in comparison to the
U group indicated that the glycoprotein mucus
barrier was intact (Figure-5).

Figure-5. Histological assessment of the integrity of
the mucus barrier in the gastric mucosa of
rats in all groups. A: C group, B: CAP group,
C: U group, D: U+CAP group. Disruption of
the mucus barrier in group U, manifested by
loss of magenta staining on the mucosal
surface (red arrowhead). PAS staining. Scale
bar; 50um.

Effect of CAP on TAS, TOS and OSI Levels

A comparison of the TAS, TOS and OSI values in
stomach tissue revealed no statistically
significant difference between the C and CAP
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groups (p>0.05 for all). TOS value was higher in
the U group compared to the C, CAP and U+CAP
groups  (p<0.01, p<0.01 and  p<0.05,
respectively). TAS value was lower in the U
group compared to the C, CAP and U+CAP
groups (p<0.01 for all). In the intergroup
comparison in terms of OSI, a statistically
significant difference was found between the U
group and the C, CAP and U+CAP groups
(p<0.01 for all) (Figure-6).
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Figure-6. *Significant when compared with C, CAP
and U+CAP groups (P<0.01). **Significant
when compared with C and U groups
(p<0.05 and p<0.01 respectively.
***Sjgnificant when compared with C, CAP
and U+CAP groups (p<0.01, p<0.01 and
p<0.05 respectively). ****Significant when

compared with C, CAP and U+CAP groups
(p<0.01 for all).
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Flgure -7. Results of immunohistochemical staining for
IL-1, TNF-a, NF-kB and caspase 3 in stomach
tissues obtained from subjects in all groups.
Scale bar; 20 pm.
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Effect of CAP on Immunohistochemical
Staining Results

The expression of IL-1-B, TNF-a, caspase-3 and
NF-kB in the mucosa was evaluated by
immunohistochemical staining of gastric sections.
Immunohistochemical staining of gastric tissues
from groups C and CAP showed that all protein
expressions were very weak. When the h-scores
of these two groups were compared, no
statistically significant difference was found
(p>0.05). A statistically significant difference was
found between the U group and the C, CAP and
U+CAP groups for all protein expressions
evaluated (p<0.01 for each) (Figure-7 and

Figure-8).
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Figure-8. *Significant when compared with C, CAP
and U+CAP groups (p<0.01). **Significant
when compared with C, CAP and U groups
(p<0.01). ***Significant when compared with
C, CAP and U groups (p<0.05, p<0.05 and
p<0.01 respectively).

DISCUSSION

Our study is the first to show that oral
administration of capsaicin has a protective effect
on ethanol-induced gastric ulcers.

Alcohol consumption is a common cause of
peptic ulcer. Ethanol has been demonstrated to
exert a detrimental effect on the gastric mucosa
through a number of mechanisms, including
direct damage, increased gastric acidity,
decreased mucosal prostaglandin  levels,
disruption of mucosal microcirculation, and the
induction of oxidative stress and inflammation
(17, 18). In experimental studies in which gastric
ulcers were induced through the use of ethanol, a
range of histopathological changes were
frequently observed. These included epithelial
necrosis, hemorrhage, mucosal and submucosal
oedema, inflammatory cell infiltration and loss of
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the surface mucus layer. Additionally, large ulcer
areas were commonly observed at the
macroscopic level (19, 20). The results of our
study showed that subjects in the ulcer group had
macroscopic and histopathological features
similar to findings described in the literature.
However, it was observed that the macroscopic
and microscopic ulcer scores in the stomach
tissues of the subjects who were administered
capsaicin in conjunction with ethanol exhibited a
notable decline.

The alteration in the equilibrium between
oxidants and antioxidants within the tissue, with a
predominance of oxidants, is referred to as
oxidative stress (21). The primary targets of
oxidant agents are cellular lipids, proteins, and
nucleic acids. The peroxidation of cellular lipids
by oxidants gives rise to the formation of MDA. In
addition, reactive oxygen species (ROS) have the
potential to cause damage to nucleic acids,
proteins and other macromolecules in the cell
(22). Sariyer et al. observed an increase in
myeloperoxidase (MPO) and MDA levels in the
gastric mucosa of Sprague-Dawley rats
subjected to an ethanol-induced ulcer model. The
administration of astaxanthin, an antioxidant, to
the diet resulted in a notable reduction in MDA
and MPO levels, accompanied by a decline in
macroscopic and microscopic ulcer scores (23).
Zhao et al. demonstrated that ethanol
administration resulted in a reduction in
superoxide dismutase (SOD), glutathione (GSH),
catalase (CAT) and total antioxidant status (TAS)
levels in the gastric mucosa of Wistar albino rats,
concomitant with an increase in MDA levels.
However, Dan-Shen-Yin treatment, an
antioxidant phenolic compound mixture employed
in traditional Chinese medicine, was observed to
restore the antioxidant balance (24). The current
study revealed a significant difference in TAS and
TOS levels between subjects who were
administered ethanol and those who were treated
with capsaicin and ethanol. These findings are in
accordance with those reported in the existing
literature.

A significant consequence of oxidative stress at
the cellular level is the induction of an
inflammatory response, which itself represents a
source of ROS production (25). The pivotal
molecule that establishes the interconnection
between ROS and inflammation is NF-kB, which
serves as a principal regulator of proinflammatory
genes. A variety of cytokine responses, including
those associated with IL-1, IL-6 and TNF-a, are
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primarily regulated by NF-kB (26). In
experimental ulcer models induced by ethanol, in
which Hsuan et al. used aibika flower flavonoid
extract (27) and Fan et al. administered
Dendrobium officinale flos water extract as
therapeutic agents (28), they demonstrated that
these antioxidant agents markedly reduced the
elevated ROS levels in the tissue resulting from
ethanol exposure, concurrently with a reduction
in the expression of NF-kB and proinflammatory
cytokines.

Apoptosis is a well-controlled and extremely
specialized process of cell death in which a cell
destroys itself and it is vital for cellular
homeostasis that the process of apoptosis is
properly regulated (29). Both ROS and
inflammatory stimuli have been demonstrated to
trigger apoptosis. At low levels of ROS, the cell
can undergo DNA repair and survival through
p53 activation. Conversely, at high levels of ROS,
p53 directs the cell to the intrinsic apoptotic
pathway by regulating the levels of pro-apoptotic
(Bcl-2-associated X  protein  (Bax), BHS3
interacting-domain death agonist (Bid), Apoptotic
protease activating factor 1 (Apaf-1)) and anti-
apoptotic [B cell lymphoma/leukemia type 2 (Bcl-
2), B-cell lymphoma-extra-large  (Bcl-Xu),
surviving] proteins and activating caspase 9 (30).
In addition to the NF-kB-mediated increase in
proinflammatory cytokines during the
inflammatory process, elevated levels of ROS
inhibit phosphatases, resulting in enhanced
phosphorylation of the Inhibitor of kB (IkB) (31).
This, in turn, leads to its degradation, thereby
facilitating NF-kB activation. Consequently, an
augmented proinflammatory cytokine response,
particularly TNF-a, instigates the extrinsic
apoptotic pathway via by binding to tumor
necrosis factor receptor 1 (TNF-R1) and
activating caspase 8 (29). Irrespective of whether
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CONCLUSION

The results of our study revealed that capsaicin
exerts its protective effect on the gastric mucosa
in the ethanol-induced ulcer model through its
antioxidant, anti-inflammatory and anti-apoptotic
properties.
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The efficacy of multiparametric prostate MRI in making treatment decisions
and predicting early recurrence in localized prostate cancer

Multiparametrik prostat MRI’nin lokalize prostat kanserinde tedavi segimi ve erken
nliks saptamaya etkisi
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ABSTRACT

Aim: This study investigates the potential role of multiparametric magnetic resonance imaging (mp-
MRI) in localized prostate cancer, its impact on treatment decision-making and its predictability of the
likelihood of cancer recurrence after treatment.

Material and Method: The relationships between ISUP grade groups, prostate volume, prostate-
specific antigen (PSA), and free PSA values that determine the risk classification of 114 cases
diagnosed with localized prostate cancer, mp-MRI findings, including index lesion diameter, apparent
diffusion coefficient (ADC) value, capsule contact length, extracapsular extension, and presence of
seminal vesicle invasion, and biochemical recurrence, were investigated.

Results: Of the 114 patients included in the study, 49 underwent radiotherapy and 61 underwent
radical prostatectomy as curative treatments. Four patients were enrolled in an active surveillance
protocol to delay potential side effects. PSA or local recurrence occurred in 13 (11.4%) patients during
the follow-up period. There was a significant correlation between stable disease and absence of
extracapsular invasion (p=0.022) and ISUP grade (p=0.025). There was also a significant correlation
between index lesion diameter (p=0.005), capsule contact length (p=0.015), and recurrence.
Additionally, the ADC value decreased as the ISUP grade and clinical stage increased (p=0.001).
Conclusion: This study's findings indicate that mp-MRI can be used for risk stratification and making
risk-based treatment decisions in localized prostate cancer patients.

Keywords: Prostate cancer, multiparametric prostate MRI, risk factors, lesion diameter, capsule
contact length.

0z
Amag: Calismada amacimiz, prostat kanseri tanisinda, giderek kullanimi artan multiparametrik prostat

MRG nin lokalize hastalikta tedavi kararlarindaki potansiyel roliinii ve tedavi sonrasi erken dénemde
nliksi belirlemede prognostik 6nemini arastirmaktir.

Gereg ve Yontem: Lokalize prostat kanseri tanisi alan 114 olgunun risk siniflamasini belirleyen 1ISUP
derecesi, prostat spesifik antijen (PSA), serbest PSA, prostat voliim ile mp-MRI incelemede indeks
lezyon ¢api, gérindr difiizyon katsayisi (ADC) degeri, kapsil temas uzunlugu, ekstrakapsular uzanim
ve seminal vezikil invazyonu varliginin biyokimyasal niks ile iligkisi aragtirilmigtir. Gruplar arasindaki
radyolojik ve klinik ézelliklerin dagilimindaki farkliliklar, ki-kare testi kullanilarak istatistiksel olarak
degerlendirildi.
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Bulgular: Calismaya dabhil edilen 114 hastanin 49'una radyoterapi, 61'ine radikal prostatektomi olmak
lizere kdratif tedavi uygulanmigtir. Dért hasta ise yan etkileri ertelemek amaciyla aktif izlem
protokoliine alinmistir. Takipte 13 (11,4%) hastada PSA veya lokal niikks meydana gelmigtir. Niiksliz
hastalik ile ekstrakapsliler invazyon yoklugu(p=0,022) ve ISUP derecesi (p=0,025) arasinda istatistik
olarak anlamli bir iliski gézlenmistir. Indeks lezyon ¢api 6lgiimii (p=0,005) ve kapsiil temas uzunlugu

8lgiimii(p=0,015)

ile erken dénem nliks hastalik arasinda istatiksel olarak anlamli iliski gézlenmis

olup, ISUP derecesi arttikga ve klinik evre arttikca ADC dederi dlismekteydi (p=0,001).

Sonug: Bu g¢alismanin bulgulari, mp-MRI'nin lokalize prostat kanseri hastalarinda risk siniflandirmasi
ve riske dayali tedavi kararlari vermek icin kullanilabilecegini géstermektedir.

Anahtar Sézciikler. Prostat kanser, multiparametrik MRI, risk faktérleri, lezyon ¢api, kapstl temas

uzunlugu.

INTRODUCTION

Prostate cancer tops the charts as the most
common cancer affecting men globally (1). Most
patients with prostate cancer are diagnosed in
the localized disease stage. Therefore, this
patient group is treated with local treatment
options such as active surveillance, radiotherapy
(RT), or radical prostatectomy (RP) based on
their risk classification (2). When planning optimal
treatment for men with prostate cancer, it is
essential to avoid unnecessary overtreatment in
the low-risk patient group and not to cause
recurrence of the disease and treatment failures
in men who choose active surveillance (3).
Currently used risk stratification for prostate
cancer relies on findings like PSA level, ISUP
grade, and clinical stage from digital rectal
exams. However, these findings can vary

depending on the examining physician,
highlighting the need for more accurate
assessment of clinically significant lesions,
disease extent at diagnosis, and future

progression risk (4). For example, interobserver
agreement for clinical staging is strikingly low,
and ISUP grade of approximately one-third of
patients are increased based on radical
prostatectomy materials relative to biopsy
specimens (5, 6). Therefore, new assessment
methods are needed to improve the risk
stratification of prostate cancer patients.

Many publications in the literature address risk
assessments after radical prostatectomy (7).
However, these reference standards may not
apply to determining prognosis in patients
undergoing RT (8, 9). In particular, the fact that
ISUP’s grade is histopathologically upgraded
after radical prostatectomy reveals the necessity
of additional criteria in the pre-RT evaluation.

MRI is gaining importance in prostate cancer
imaging due to its reliability in detecting clinically
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significant cancers. This allows for better patient
selection for biopsy and more precise targeting of
lesions during the procedure. The spread of
cancerous tissue within the prostate gland and its
spread to surrounding tissues is better assessed
by MRI. In addition, detailed information about
the exact location and size of the cancerous
tissue provides guidance in planning treatments
such as surgery or radiotherapy.

Considering the foregoing, the objective of this
study is to investigate the potential role of mp-
MRI, which is increasingly used in the diagnosis
of prostate cancer, in making treatment decisions
in localized prostate cancer patients and its
prognostic value in predicting early recurrence
after treatment.

MATERIALS and METHODS

Study design and setting

Prior to conducting this retrospective study,
informed consent was obtained from all
participants. The study protocol was approved by
the University’s ethics committee (Approval Date:
24.05.2023, Approval No.424), ensuring
adherence to the ethical principles outlined in the
revised Declaration of Helsinki adopted by the
World Medical Association General Assembly in
Edinburgh in 2000.

Population and Sample

A total of 406 patients who underwent mp-MRI in
our tertiary university hospital between 2015 and
2022 were identified from the SECTRA picture
archiving and communication system (PACS)
(Sectra Workstation IDS7; Sectra AB, Linkdping,
Sweden). These patients’ biopsy and follow-up
results were accessed from the hospital archive
system (MIAMED, 1.0.1.3295). Consequently,
221 patients, who were determined to have been
diagnosed with prostate cancer, constituted the
study population. Of these patients, patients with
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metastatic disease at the time of diagnosis (n:
11), no lesion finding on MRI at the time of
diagnosis (n: 70), whose information could not be
accessed as they were treated outside our
hospital after having an MRI in our hospital (n:
12), and whose MRI scan quality was not optimal
(n:14) due to reasons such as hip replacement
artifact, motion artifact, etc. were excluded from
the study. The remaining 114 patients constituted
the study sample. These patients' demographic
and clinical characteristics, including age, ISUP
grade, tumor rate in biopsy materials, PSA and
free PSA values, treatments received, and follow-
up duration after treatment, were obtained from
the patients’ archive files and recorded.

MRI Analysis

All mp-MRI scans performed before the treatment
were reviewed by an abdominal radiologist (A.K.)
with 18 vyears of experience knowing the
diagnosis of prostate cancer but blinded to the
clinical and pathological results. The Prostate
Imaging-Reporting and Data System (PI-RADS)
score was determined according to the PI-RADS
v2.1 guideline published by the European Society
of Urogenital Radiology (ESUR) in 2019 with the
latest revisions. Prostate volume was measured
via axial and sagittal T2WI, the longest dimension
of the index lesion via axial T2WI images and
apparent diffusion coefficient (ADC) maps, and
the index lesion’s capsule contact length via axial
T2WI images. In addition, all images were
evaluated together, and the presence of
accompanying lymphadenopathy, extra prostatic
extension, and seminal vesicle invasion was

Table-1. MRI sequence parameters.

assessed. The ADC value was determined by
selecting the largest region of interest (ROI) of
the targeted tissue in the ADC map containing
the largest tumor section, but without
approaching the tumor borders so that the signal
would not interfere with the normal tissue.

Local staging of the tumor was performed using
mp-MRI using the American Joint Committee on
Cancer guidelines (10). Cases where no lesion
could be detected on MRI but were
histopathologically diagnosed with prostate
cancer were excluded from the study.

MRI Protocol

All mp-MRI examinations were performed using a
3.0 Tesla Magnetic Resonance Imaging (3T-MRI)
device (MAGNETOM  Spectra;  Siemens
Healthcare, Erlangen, Germany) and a 16-
channel phased array body coil (Siemens
Healthcare, Erlangen, Germany). MRI sequences
utilized were T1 weighted-imaging (T1WI) and
T2WI sequences in the axial plane, high-
resolution small field-of-view T2 (FOV T2)
sequences in axial, sagittal, and coronal planes,
diffusion-weighted imaging (DWI) (b 50, b800, b
1000 and b1400 sec/mm?), ADC map and T1-
weighted dynamic contrast-enhanced (T1W
DCE) sequences with fat suppression in the axial
plane (Table-1). ADC maps were automatically
calculated by the software (Syngo via Siemens
Medical Systems) using all available b-values
integrated into least squares monoexponentially
fitting. DCE sequences were taken at the thirtieth,
sixtieth-, and  ninetieth-seconds  following
administration of the contrast material.

Echo planar

Parameters Axial TSE Coronal TSE imaain Axial T1W
T2wWI T2wWI 9ing DCE
DWI
TR (ms) 3720 4320 7700 5.12
TE (ms) 101 101 94 1.78
FOV (mm) 154x70 200x20 211x250 259x259
Matrix size 218x320 224x320 122x144 138x192
Slice thickness (mm) 3 3.5 5 3.5
b0, b400, b800
- 2 - - ’ ’ ’
b-values (s/mm?) b1000, b1400
Flip angle 160 160 90 15

TR: Repetition time; TE: Echo time; FOV: Field of view; T2WI: T2-weighted imaging; DWI: Diffusion-weighted imaging; TIW:cT1

weighted-imaging; DCE: Dynamic contrast-enhanced.
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Table-2. Demographic and clinical characteristics of the patients included in the study.

Variables (n=114)

Age (years). Median (IQR)
Prostate volume (cc)

PSA (ng/mL)

Free PSA

PIRADS score. n (%)

Stage 2

Stage 3

Stage 4

Stage 5

ISUP grade. n (%)

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Clinical stage. n (%)

T2 A

T2B

T2C

T3 A

T3B

Pelvic lymphadenopathy. n (%)
Extracapsular extension. n (%)
Seminal vesicle invasion
index lesion diameter (mm)
ADC

Capsule contact length (mm)

Percent of biopsy cores

65.4+7.7
50.9 + 25.2
8.86 (+7.33)
2.89 (+10.29)

1 (0.9%)

18 (15.8%)
53 (46.5%)
42 (36.8%)

70 (61.4%)
16 (14.0%)
14 (12.3%)
8 (7.0%)
6 (5.3%)

32 (28.1%)

18 (15.8%)

35 (30.7%)

17 (14.9%)

12 (10.5%)

8 (7.0%)

31 (27.2%)

16 (14.0%)
14.18 (+8.25)
732.83 (£191.45)
11.43 (12.23)

11.65 (+14.52)

PSA: Prostate-specific antigen; ADC: Apparent diffusion coefficient SD. Standard deviation, p value <0.05
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Table-3. The relationships between stable or recurrent disease status and the categorical variables.

Follow-up results

stable recurrence
N % N % *p.
2 1 100.0% 0 0.0%
3 17 94.4% 1 5.6%
PIRADS .267
4 49 92.5% 4 7.5%
5 34 81.0% 8 19.0%
yes 7 87.5% 1 12.5%
Pelvic lymphadenopathy .919
no 94 88.7% 12 11.3%
yes 24 77.4% 7 22.6%
Extracapsular extension .022
no 77 92.8% 6 7.2%
yes 12 75.0% 4 25.0%
Seminal vesicle invasion .065
no 89 90.8% 9 9.2%
3+3=6 64 91.4% 6 8.6%
4+3=7 1" 78.6% 3 21.4%
3+4=7 16 100.0% 0 0.0%
Gleason score .025
4+4=8 7 87.5% 1 12.5%
4+5=9 2 50.0% 2 50.0%
5+5=10 1 50.0% 1 50.0%
T2A 32 100.0% 0 0.0%
T2B 16 88.9% 2 11.1%
Clinical stage T2C 31 88.6% 4 11.4% .106
T3A 13 76.5% 4 23.5%
T3B 9 77.8% 3 22.2%

*Significance level according to chi-square test results

Statistical Analysis

Statistical analyses were performed using SPSS
26.0 (IBM Corp., Armonk, NY, U.S., 2019),
Jamovi (Version 2.3.28, The Jamovi Project,
2023), and JASP (Version 0.19.1, Jeffreys'
Amazing Statistics Program, 2024). SPSS was
utilized for basic statistical analyses, while
Jamovi and JASP were employed for advanced
statistical procedures, visualization, and ROC
curve analyses with associated metrics. The
sample size was determined to ensure at least
80% test power and 5% types-1 error rate for
each variable analyzed. To determine the
appropriate statistical tests, the normality of
continuous variables was assessed using the
Kolmogorov-Smirnov test for samples exceeding
50 and the Skewness-Kurtosis test. Based on
these tests, parametric tests were employed due
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to the confirmation of normal distribution in the
continuous variables. Descriptive statistics were
generated for the collected data. Continuous
variables are presented as mean % standard
deviation (SD), while categorical variables are
represented by frequency (n) and percentage (%)
values. Categorical variables were compared
between groups using the independent samples
t-test for two groups and one-way analysis of
variance (ANOVA) for three or more groups.
Following a significant ANOVA result, Duncan's
multiple range test (DMRT) was used to identify
specific groups with statistically different means.
The relationship between continuous variables
was assessed with Pearson correlation analysis.
Chi-square tests were employed to evaluate
associations between categorical variables.
Receiver Operating Characteristic (ROC) curve
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analyses were conducted to determine optimal
cut-off values for imaging parameters. The
Youden index (J = sensitivity + specificity - 1)
was used to identify optimal cut-off points. Area
Under the Curve (AUC) values were calculated
with 95% confidence intervals, and DelLong's test
was used to compare the diagnostic performance
of different parameters. Sensitivity, specificity,
positive and negative predictive values, and
likelihood ratios were calculated for the identified
cut-off points. A p-value of less than or equal to
0.05 was considered statistically significant.

RESULTS

Patients’ Characteristics

The mean age of the patients included in the
study was 65.4 £ 7.7 years, and the mean follow-
up period was 31.7 £+ 14.2 months. Patient's
demographic and clinical characteristics are
detailed in Table-2. Of the 110 patients who
received curative treatment, 49 underwent
radiotherapy and 61 underwent radical
prostatectomy. Four additional patients were
enrolled in an active surveillance protocol.
Among patients receiving curative treatment,
biochemical recurrence occurred in 13 patients
(11.4%; 7 in the surgery group and 6 in the
radiotherapy group). The active surveillance
group was excluded from recurrence analysis
due to different progression criteria.

The relationships between stable or recurrent
disease status and the categorical variables are
given in Table-3. Accordingly, there was a
statistically significant relationship between stable
disease status and the absence of extracapsular
invasion. The majority (92.8%) of the cases
lacking extracapsular invasion remained clinically

stable (p=0.022). Similarly, there was a
statistically significant correlation between the
patients’ ISUP grade and stable disease status
(p=0.025). On the other hand, there was no
statistically significant relationship between the
variables other than those listed above and
stable or recurrent disease status (p>0.05).

Mp-MRI Findings

The distribution of patients’ mp-MRI findings by
stable or recurrent disease status revealed a
statistically significant difference between index
lesion diameter and recurrent disease status
(p=0.005). Accordingly, the index lesion size was
significantly higher in patients with recurrent
disease than in patients with stable disease
(Table-4).

Similarly, there was a statistically significant
difference between patients’ capsule contact
length in MRI and recurrent disease
status(p=0.015). Accordingly, the capsule contact
length was significantly higher in patients with
recurrent disease than in those with stable
disease (Table-4).

Additionally, it was determined that ADC value
was significantly correlated with the ISUP grade
and clinical stage. Accordingly, as the ISUP
grade and the clinical stage increased, the ADC
value decreased (p=0.001) (Table-5).

Furthermore, it was determined that the capsule
contact length was significantly correlated with
findings such as pelvic lymphadenopathy,
extracapsular extension, and seminal vesicle
invasion. Accordingly, patients with the said
findings had significantly higher capsule contact
lengths than others (p=0.001) (Table-6).

Table-4. Distribution of patients’ mp-MRI findings and clinical findings by stable or recurrent disease status.

Follow-up results

stable recurrence *p.
Index lesion diameter (mm) 13.41£7.57 20.15+£10.97 .005
ADC 736.42+183.88 705.00+249.92 .580
Capsule contact length (mm) 10.44+10.62 19.154£19.92 .015
PSA 9.27+7.65 5.65+2.23 .093
Free PSA 3.09+10.92 1.38+ 7.1 .574
Percent of biopsy cores 10.30+£10.08 22.15+31.67 .004

Values are shown as mean + standard deviation. ADC: Apparent diffusion coefficient; PSA: Prostate-specific antigen

*Significance levels according to independent samples t-test results.
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Table-5. Analysis of correlations of ADC with Gleason score and clinical stage.

ADC (**) *p.
3+3=6 792.97£190.002
4+3=7 627.43+186.08"°
Gleason 3+4=7 664.56+167.47
.001
score 4+4=8 607.00£106.05°
4+5=9 653.00£67.12°
5+5=10 575.00%£52.33 ¢
T2A 868.8+181.272
T2B 689.22¥151.132
Clinical stage T2C 764.29%174.602 .001
T3A 578.41%114.51°
T3B 566.00£57.71°
* Values are shown as mean + standard deviation. Significance levels according to one-way ANOVA test results.
a.b.c: Shows the difference between the groups (Tukey’s post-hoc test)
** ADC: apparent diffusion coefficient
Table-6. Analysis of the correlations of capsule contact length with categorical variables
Capsule contact length (mm) p-
Lymphadenopathy Yes 33.25+£17.25 001
No 9.79+10.11 ’
Yes 25.23+14.22
Extracapsular extension .001
No 6.28+5.79
Yes 30.63+13.50
Seminal vesicle invasion .001
No 8.30+8.69

* Values are shown as mean + standard deviation. Significance levels according to independent samples t-test results

ROC Curve Analysis

ROC curve analysis was performed to determine
optimal cut-off values for both index lesion
diameter and capsule contact length in predicting
recurrence (Table-7, Figure-1). The index lesion
diameter demonstrated fair diagnostic
performance with an AUC of 0.712 (95% CI:
0.619-0.793, p=0.006), yielding an optimal cut-off
value of >15 mm (sensitivity: 69.23%, specificity:
70.30%). Similarly, capsule contact length
showed good diagnostic accuracy with a higher
AUC of 0.778 (95% CI. 0.678-0.860, p=0.001),
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with an optimal cut-off value of >18 mm
(sensitivity: 66.67%, specificity: 81.25%). The
positive likelihood ratio was notably higher for
capsule contact length (3.56, 95% CI: 1.86-6.81)
compared to index lesion diameter (2.33, 95% CI:
1.46-3.73), suggesting stronger predictive value
for recurrence. These findings indicate that both
parameters, particularly capsule contact length,
can serve as valuable imaging biomarkers for risk
stratification in localized prostate cancer, with
capsule contact length >18 mm associated with a
significantly increased risk of recurrence.
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Table-7. ROC curve analysis results for index lesion diameter and capsule contact length.

Parameter

Index Lesion Diameter

Capsule Contact Length

AUC (95% Cl)

Cut-off value >15 mm
Sensitivity 69.23%
Specificity 70.30%
Youden index 0.3953
Recurrence rate 13 (11.40%)
p-value 0.006

Note: Bold p-values indicate statistical significance (p<0.05)
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9 (10.11%)
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— Capsule Contact Length
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Capsule Contact Length: AUC (95% C1)=0.778 (0.678-0.860), p=0.001
Index Lesion Diameter: AUC (95% Cl)=0.712 (0.619-0.793), p=0.006
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Figure-1. ROC analysis for index lesion diameter and capsular contact length. The optimal cut-off value for index
lesion diameter was determined to be >15 mm (AUC: 0.712, 95% CI: 0.619-0.793, p=0.006), and for capsular
contact length, it was >18 mm (AUC: 0.778, 95% CI: 0.678-0.860, p =0.001).

DISCUSSION

In this study, we evaluated the impact of mp-MRI
findings on treatment decisions and prognosis in
patients with localized prostate cancer. Our
findings demonstrated significant associations
between index lesion diameter (p=0.005) and
capsule contact length (p=0.015) with
biochemical recurrence. Moreover, we found that
ADC values showed an inverse correlation with
both Gleason score and clinical stage (p=0.001).
The absence of extracapsular extension showed
significant correlation with stable disease status
(p=0.022). Additionally, patients' Gleason
categories demonstrated significant association
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with disease stability (p=0.025). These findings
suggest that quantitative mp-MRI parameters can
serve as important prognostic indicators in
localized prostate cancer management.

Localized prostate cancer is characterized by the
absence of identifiable regional lymph nodes or
distant metastases. In this context, three primary
treatment options are available for localized
prostate cancer patients: active surveillance,
surgery, and RT. Several cohort studies have
identified a 0% to 6.1% risk of metastasis and
death from prostate cancer in selected patients
under active surveillance and thus concluded that
active surveillance is beneficial in this patient
group (11). Clinicians traditionally classify
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prostate cancer diagnoses as low-, intermediate-,
and high-risk based on a combination of factors:
ISUP grade (tumor grade), prostate-specific
antigen (PSA) level, and clinical stage
determined by digital rectal examination. While
the specific treatment options for prostate cancer
may vary depending on individual factors,
surgery and radiation therapy are commonly
considered effective treatments for men with
advanced-stage prostate cancer (11). One of the
main objectives of using MRI is to accurately
determine the tumor focus with the highest
Gleason pattern and the T-stage of the tumor in
order to make an accurate risk classification.
Despite a smaller sample size compared to other
relevant studies, this research identified a
significant relationship between low ISUP grade
and stable disease status, aligning with
established literature. However, more
importantly, it was found that as the ISUP grade
and the clinical stage increase, the ADC value
decreases in diffusion sequences. Taking
samples from the tissue with a low ADC value
while planning a biopsy allows for determining
the highest Gleason score, which we think may
increase the effectiveness of the treatment,
especially in planning active surveillance or RT.

The other radiological parameter we found to be
related to local recurrence was the index lesion
size. Patients with recurrent disease had
significantly larger index lesion sizes, supporting
the established link between larger tumor volume
in radical prostatectomy specimens and negative
outcomes like recurrence, lymph node
involvement, metastasis, and mortality (4). In the
literature, lesions greater than 15 mm have been
associated with a higher risk of extracapsular
extension (ECE) and biochemical (PSA)
recurrence (2,12,13). This criterion is used to
differentiate PI-RADS 4 and 5 in the PI-RADS v.2
guidelines, and Gorovets et al (14). found a
significant relationship between index lesion size
and recurrence after stereotactic  body
radiotherapy (SBRT) in PI-RADS4 and PI-RADS
5 cases. Dahan et al (15). suggested that
patients with a larger index lesion may benefit
from an intraprostatic dose increase via external
beam radiation therapy (EBRT) or an increase in
brachytherapy. T stage has an important place in
the risk stratification of prostate cancer patients in
terms of selecting the optimal treatment in clinical
practice. Yet, index lesion size, an mp-MRI
parameter, is not included in the risk stratification.
Some studies reported that tumor volume,
another MRI parameter, has shown promising
results over pathological tumor volume, with its
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relatively high correlation and low interobserver
variability. However, other studies had reported
that tumor volume showed poor correlation,
mainly when only T2WI was used. Therefore, it
has been speculated that tumor volume
measurement in T2WI and DWI sequences can
give results close to tumor volume in pathological
preparations (4).

Since T1 tumors were not visible on MRI, we did
not include them in our study. Nonetheless,
another critical prognostic MRI finding is simply
whether a lesion is visible or not. As a reason,
visible lesions have been reported to increase the
risk of developing metastases and death from
prostate cancer more than tenfold compared to
invisible lesions (15).

Our study revealed a positive correlation between
capsule contact length and recurrent disease,
with patients experiencing recurrence having
significantly longer contact lengths. In addition,
we also found pelvic lymphadenopathy, ECE,
and seminal vesicle invasion to be significantly
higher in cases with high capsule contact length.
It has been shown in the literature that the tumor-
to-capsule contact length on MRI is a strong
predictor of ECE, with good to excellent
interobserver agreement (16). A major challenge
in diagnosing extracapsular extension (ECE) of
prostate cancer lies in the subjective visual
assessment of MRI findings by radiologists,
leading to potential variability between examiners
with different levels of experience. Capsule
contact length, however, presents a unique
opportunity for objective evaluation. It is currently
the only known measurable and reproducible
determinant for ECE. Despite its promise, there is
a lack of standardized methods for measuring
tumor contact surface. Studies have employed
different approaches, including straight and
curvilinear measurements. According to
Eurboonyan et al. (17), measuring the total length
of tumor-capsule contact along the longitudinal
axis (absolute tumor-capsule contact length)
provides a more accurate estimate of extra
prostatic extension (ECE) compared to the
curvilinear measurement. In addition, they found
that the capsule contact length values above the
15 mm cut-off value, which they measured in
dynamic contrast series, were highly correlated
with the presence of ECE (17). While the
American  College of Radiology (ACR)
recommends a 10mm contact surface as an
indicator of ECE in their PI-RADS v2 guidelines,
several studies have proposed or utilized higher
cut-off values, ranging from 11mm to 20mm (17).

Due to ECE, patients experience a higher risk of
lymph node or bone metastasis, tumor
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recurrence after treatments like radical
prostatectomy or radiation therapy, often
requiring adjuvant therapy (18). Hricaket al (19),
described asymmetry of the neurovascular
bundle, tumor occlusion of the neurovascular
bundle, a swollen prostate contour, obliteration of
an irregular or prickly capsular margin, and the
rectal-prostatic angle, capsular retraction, tumor
capsule contact surface greater than 1 cm, and
findings indicating direct tumor spread and a tear
in the capsule on T2-weighted imaging as
imaging findings associated with EPE. However,
there are discrepancies between the results of
various mp-MRI prostate cancer staging studies,
which feature a wide range of sensitivity (23%-
90%) and specificity (30%-95%) (18).

In our study, the absence of extra prostatic
invasion was associated with stable disease
status, in line with the literature findings.
However, the inability to distinguish focal or non-
focal spread in EPE by imaging causes
diagnostic and prognostic uncertainty. The
definition of ECE is also unclear in pathology.
Various clinical variables, including the surgical
procedure, the pericapsular environment, and the
lack of guidelines for a true capsular space, can
complicate determining the presence or extent of
ECE (20). However, pretreatment diagnosis of
ECE, which cannot be detected even during the
surgery, is essential in planning the surgery and
RT. Then again, ECE is often microscopic and is,
therefore, below the detection threshold of mp-
MRI.

Beyond the conventional MRI findings, our study
demonstrated that quantitative parameters
derived from mp-MRI, specifically the index
lesion diameter and capsule contact length, can
serve as objective imaging biomarkers for risk
stratification. While both parameters showed
significant predictive value for recurrence,
capsule contact length emerged as a particularly
robust predictor with superior diagnostic
accuracy. This finding aligns with previous
studies suggesting that tumor-capsule contact
measurements might better reflect the biological
aggressiveness of prostate cancer compared to
simple size measurements alone. The higher
specificity of capsule contact length in predicting
recurrence suggests its potential utility in
identifying patients who might benefit from more
aggressive treatment approaches. Notably, our
identified cut-off values for both parameters
demonstrated practical clinical utility, with
capsule contact length showing particular
promise in risk stratification. These gquantitative
thresholds could potentially complement existing
risk assessment tools, although prospective
validation in larger cohorts would be valuable.
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The stronger predictive performance of capsule
contact length compared to index lesion diameter
might be explained by its direct relationship with
tumor-capsule interaction, which is a critical
determinant of local invasion potential. These
findings support the integration of these
guantitative mp-MRI parameters into clinical
decision-making algorithms, particularly when
determining treatment intensity and follow-up
protocols.

The most important limitation of our study is that
the biopsies were performed as transrectal
ultrasound scan (TRUS)-guided biopsies, making
it challenging to identify the patients who could
be upgraded after surgery. For this reason, the
decision for the biopsy site was made jointly
together with the physicians who will perform the
biopsy based on MRI images. Nonetheless,
further prospective studies with MRI-guided
fusion biopsies are needed to shed more light on
the subject. The second limitation of our study is
the short follow-up time after treatment and the
fact that the small number of patients with
recurrence might have provided limited data in
predicting biochemical recurrence after
treatment. Furthermore, the small number of
patients in subgroups with different treatment
options and the heterogeneity of patient
characteristics resulted in a quite unbalanced
dataset. Indeed, the relatively small dataset size
was primarily due to the study design and
inclusion criteria, which only included lesions
visible on MRI. A further limitation of this
research, especially in relation to biochemical
and local recurrence, is the insufficient detail
provided concerning the surgical interventions
and radiation therapy regimens administered to
the respective patient groups. Although this
study’s findings indicate that mp-MRI can play an
active role in predicting early recurrence and
selecting treatment. However, prospective
studies with longer follow-up periods are needed.

CONCLUSION

In conclusion, mp-MRI has a high sensitivity in
detecting clinically significant prostate cancer.
This study's findings indicate that mp-MRI can be
used for risk stratification and making risk-based
treatment decisions in localized prostate cancer
patients. Additionally, it was determined that high
index lesion size, capsule contact length, and low
ADC values predict poor prognosis, indicating the
need for more aggressive treatments.

Conflict of interest: There is no conflict of
interest among the authors.
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Antibody Labeling Kits vs Conventional Labeling: A Comparative Study in
Immunofluorescence of Cell Cultures

Antikor Etiketleme Kitleri ile Geleneksel Etiketleme: Hicre Kiiltiirlerinde
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ABSTRACT

Aim: This study aims to evaluate the comparative performance of antibody labeling kits and
conventional antibody labeling methods regarding efficiency, accuracy, and practical usability in
immunofluorescence applications on cell cultures.

Materials and Methods: Both labeling methods were applied to identical cell culture samples.
Labeling efficiency, fluorescence intensity, and antibody specificity were assessed using quantitative
fluorescence microscopy. Practical aspects such as ease of use, time efficiency, and cost were also
systematically evaluated.

Results: Antibody labeling kits significantly reduced preparation time while increasing labeling
efficiency, achieving comparable results to conventional methods in fluorescence intensity and
antibody specificity. In sum, it is reported that it is higher ease of use for Antibody Labeling Kits.

Conclusion: Antibody labeling kits offer a reliable and user-friendly alternative for
immunofluorescence studies. By enhancing labeling efficiency and simplifying operational processes,
these kits can accelerate research workflows and improve experimental outcomes in cell-based
assays.

Keywords: Antibody binding stability, quantitative fluorescence microscopy, multicolor labeling,
biomolecular imaging, efficiency.

oz

Amag: Bu calisma, antikor isaretleme Kitleri ile geleneksel antikor isaretleme yéntemlerinin immin
floresans uygulamalarinda hlicre kiiltiirleri lzerindeki verimlilik, dogruluk ve pratik kullanilabilirlik
acisindan karsilastirmali performansini degerlendirmeyi amaglamaktadir.

Gere¢ ve Yoéntem: Calismada her iki isaretleme ybntemi, ayni hiicre Kkiltirii &brneklerine
uygulanmustir. [saretleme verimliligi, floresans yogunlugu ve antikor 6zgiilliigii, nicel floresans
mikroskopisi ile degerlendiriimigtir. Ayrica kullanim kolayligi, zaman verimliligi ve maliyet gibi pratik
unsurlar incelenmistir.

Bulgular: Antikor isaretleme kitleri, hazirlik siiresini énemli 6igiide azaltirken isaretleme verimliligini
arttirmis ve floresans yogunlugu ile antikor 6zgilliigii agisindan geleneksel yéntemlere egdeger
sonuglar saglamistir. Biitiin dediskenler bir arada degerlendirildiginde, antikor Isaretleme Kitlerinin
kullanim kolayligini daha yliksek olarak bildirmigtir.
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Sonug: Antikor igaretleme kitleri, immiin floresans c¢alismalari i¢in glivenilir ve kullanici dostu bir
alternatif sunmaktadir. Etiketleme verimliligini artirmalari ve operasyonel siiregleri basitlestirmeleri, bu
kitlerin aragtirma sdreglerini hizlandirarak hiicre temelli deneylerde daha iyi sonuglar elde edilmesini

saglayabilecegini gbstermektedir.

Anahtar Soézciikler. Antikor baglanma stabilitesi, nicel floresans mikroskopisi, ¢ok renkli etiketleme,

biyomolekiiler gériintiileme, verimlilik

INTRODUCTION

Antibody labeling is a fundamental technique in
immunofluorescence (IF), enabling the
visualization of specific antigens within biological
samples. Traditional methods, such as direct
conjugation, where dyes are chemically attached
to primary antibodies (1) and indirect conjugation,
which utilizes secondary antibodies to bind to
primary antibodies, have been foundational tools
for decades (2-3) (Figure-1). Despite their
robustness, these methods often require
meticulous optimization to address challenges
like non-specific binding and high background
fluorescence.

Immunofluorescence Staining

\ ———————————————\
\ Conventional IF Staining ) IF Staining with FlexAble )
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¢ & Ri 1 =

:
:
Bl

Figure-1. IF staining protocols. RT: Room
temperature. Created in https://BioRender.com

Recent advancements in the field have
introduced kit-based solutions that aim to simplify
and enhance the efficiency of antibody labeling.
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Examples include the FlexAble Antibody Labeling
Kits (Proteintech, NJ, USA) (4), Lightning-Link®
(Abcam, CA, USA) (5-7), and EasyLink Labeling
Kits (Abcam, CA, USA) (8-11). These Kkits
streamline the labeling process, reducing hands-
on time and the complexities associated with
traditional conjugation methods.

The accuracy and reliability of
immunofluorescence heavily depend on the
quality of antibody labeling. Efficient and precise
labeling is critical for achieving high specificity
and sensitivity, which are essential for accurate
molecular interaction studies and protein
localization analyses. Conversely, inefficient
labeling can lead to weak fluorescence signals
and significant data misinterpretation, ultimately
hindering scientific progress. As biological
research questions grow increasingly complex,
there is an wurgent demand for reliable,
straightforward labeling techniques that align with
the needs of fast-paced research environments.
Kit-based solutions, such as FlexAble Kkits,
represent a promising innovation in this area,
offering potential benefits like reduced variability
and increased consistency. Their impact on
accelerating biomedical research and improving
data reliability makes their evaluation essential.
This study aims to compare the performance,
convenience, and cost-effectiveness of Antibody
Labeling Kits and traditional labeling methods.
Key objectives include evaluating labeling
efficiency, fluorescence intensity, and antibody
specificity  using  quantitative  microscopy.
Practical usability, time efficiency, and cost-
effectiveness are also assessed to determine the
optimal approach for immunofluorescence
applications. The findings aim to guide
researchers in selecting the most reliable and
efficient tools for their studies.

MATERIALS AND METHODS
Subjects/Samples:

In the study, a type of human prostate cancer cell
line DU145 (purchased from the American Type
Cell Culture Collection-ATCC, HTB-81 ™,
Manassas, VA) was used. Two different staining
were performed on the cells for IF staining. First,
the FlexAble CoralLite® Plus 647 Antibody
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Labeling Kit for Rabbit IgG was used. For this,
the FlexLinker, FlexBuffer and FlexQuencher
buffers in the kit were used and the study was
carried out using caspase-3 (Santa Cruz
Biotechnology, INC.caspase-3 (31A1067): sc-
56053) as the primary antibody and Alexa Fluor®
488 AffiniPure™ Rabbit Anti-Mouse 1gG (H+L)
(Jackson ImmunoResearch Laboratories, Inc.
315-545-003) as the secondary antibody (Table-
1).

Labeling Techniques:

While standard procedures were applied for
conventional IF staining application, the staining
protocol published by Proteintech was followed in
our IF study with FlexAble Kit (4).

IF staining protocol performed with FlexAble Kit

(4):

I. DU145 cell line (were purchased from the
American Type Cell Culture Collection-
ATCC, HTB-81 ™ Manassas, VA) cells
were fixed with 4% paraformaldehyde (PFA)
for 30 minutes and then washed with
phosphate buffered saline (PBS) (BioShop
Canada Inc. PBS 404).

Il. For the permeabilization step, cells were
kept in Triton X-100 (X100, Sigma-Aldrich)
for 10 minutes and then washed again with
PBS.

lll. After these procedures, cells were treated
with bovine serum albumin (BSA) (BSA-15,
Capricorn) for 1 hour for blocking.

IV. Then, to equalize the total volume to 8 pL for
staining with the components in the kit; 1 pL
of FlexLinker was added to 0.5 pL of
caspase-3 (Santa Cruz Biotechnology,
caspase-3 (31A1067): sc-56053) used as
primary antibody, 3.8 pL of FlexBuffer was
added and incubated in the dark for 5
minutes.

V. Then, the secondary antibody Alexa Fluor®
488 AffiniPure™ Rabbit Anti-Mouse 1gG
(H+L) (Jackson ImmunoResearch
Laboratories, Inc. 315-545-003) and 2 uL of

Table-1. Material list.

FlexQuencher were added and kept in the
dark for 5 minutes.

VI. Cover slips with cells for mounting were
placed on the slides and the slides were
mounted using 4' 6-diamidino-2-
phenylindole (DAPI) (UltraCruz® Aqueous
Mounting Medium with DAPI: sc-24941).

VIl. The slides were Vvisualized under a
fluorescence microscope for detection of
findings (Figure-2).

The total processing time was approximately 1

hour (Table-2).

Figure-2. IF staining with FlexAble Labeling Kit on DU
145 cell line.

MATERIAL LIST PRODUCT BRAND CATALOG NO
Du 145 Cell Line American Type Cell Culture Collection-ATCC HTB-81
FlexAble Labeling Kit Proteintech KFA003
Caspase-3 Santa Cruz Biotechnology sc-56053
ﬁﬁiﬁi?;ﬁg‘g%ﬁfﬂ?ipurem Rabbit Jackson ImmunoResearch Laboratories, Inc. 315-545-003
Pbs BioShop Canada Inc. PBS404
Triton X-100 Sigma-Aldrich X100
BSA Capricorn BSA-15
DAPI UltraCruz® sc-24941
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Then, the same cell line standard IF protocol was

used for comparison. Conventional IF staining
protocol applied in this study:

l. DU145 cell line cells in 6 well-plates were

fixed with 4% PFA for 30 minutes and

then washed with PBS (BioShop Canada

Inc. PBS404).
Il. cells were treated with permeabilization
buffer Triton X-100 (X100, Sigma-

Aldrich) for approximately 15 minutes
and then washed again with PBS.

M. Then, cells were treated with BSA (BSA-
15, Capricorn), which was used as a
suitable solution for blocking. Then, cells
were washed again with PBS and
prepared for primary antibody
application.

V. Caspase-3 (Santa Cruz Biotechnology,
caspase-3 (31A1067): sc-56053) was
used as the primary antibody. After the
primary antibody was applied to the cells
overnight at fridge, each coverslip was
washed 3 times with PBS for 3 minutes
and prepared for secondary antibody
application.

V. The secondary antibody used in the cells
was Alexa Fluor® 488 AffiniPure™
Rabbit Anti-Mouse IgG (H+L) (Jackson
ImmunoResearch Laboratories, Inc. 315-
545-003). For effective work of
secondary antibodies, antibody
application was performed in a dark work
area for 1 hour or 1 hour and 30 minutes,
and then the cells were washed 3 times
with PBS.

VI. For the mounting stage, cells in 6 well-
plates were placed on slides and
mounted with DAPI (UltraCruz® Aqueous
Mounting Medium containing DAPI: sc-
24941).

VII. The slides were examined under a
fluorescence microscope to visualize the
findings (Figure-3).

The total procedure time was approximately 1

day (Table-2).

Following the completion of both IF studies, all

slides were subjected to examination under a

fluorescence microscope (Olympus/BX51) and

subsequent analysis of the images using
dedicated software (Olympus CellSens Software
and Fiji by ImageJ).

Analytical Methods:

The performance of antibody labeling methods
was evaluated using a comprehensive analytical

Volume 64 Issue 1, March 2025 / Cilt 64 Sayi 1, Mart 2025

approach. Labeling efficiency, fluorescence
intensity, antibody specificity, and practical
usability were systematically assessed to provide
a robust comparison between the FlexAble Kit
and conventional immunofluorescence staining
methods.

Labeling efficiency was quantified using
fluorescence microscopy (Olympus/BX51) with
the CellSense software. Fluorescence intensity
values were extracted from images and
processed using ImageJ. Regions of interest
(ROIs) were selected to calculate the mean
fluorescence intensity (MFI), and each
experiment was conducted in triplicate to ensure
the reproducibility of results.

Antibody specificity was determined by analyzing
the colocalization of labeled antibodies with
known cellular markers. Pearson’s correlation
coefficient and Manders overlap coefficient were
calculated using the Coloc2 plugin in ImageJ,
providing quantitative metrics for the spatial
overlap between fluorescence signals and target
antigens (Figure-4).

Figure-3. Conventional IF. DU 145 cell line.
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Figure-4. Comparison of histogram plots of IF staining
and Coloc2 analyses. In the conventional
method, the high Manders tM1 values
indicate that Channel 2 shows a strong
colocalization with Channel 1, but Channel 1
makes a more limited contribution to Channel
2 due to the low tM2 values. In contrast,
FlexAble selectively reduced colocalization,
allowing more specific analyses. FlexAble IF
2 showed a significant increase in the tM2
value, indicating that mutual colocalization
improved. When the Pearson correlation
values were examined, it was observed that
FlexAble kept the colocalization lower in the
suprathreshold regions while maintaining the
correlation in the subthreshold regions. These
findings indicate that FlexAble methods can
be used as a more sensitive tool in cases
where selective reduction or increase of
colocalization is required. Channel 1(Ch1):
Green, Channel 2 (Ch2): Blue. Manders' tM1
(Above auto threshold of Ch2), Manders' tM2
(Above auto threshold of Ch1l).

These analyses ensured the accuracy and
precision of antibody labeling. Time and cost
efficiency metrics were also examined. The total
time required for staining and the amount of
reagents used were compared between the two
methods. Procedural steps, such as blocking and
secondary antibody applications, were simplified
in the FlexAble Kit protocol, significantly reducing
overall workflow complexity. Comparative results
are summarized in Table-2.

Quantitative data were analyzed using statistical
software SPSS (IBM SPSS Statistics for
Windows, Version 25.0 (Armonk, NY: IBM
Corp.IBM)). The Shapiro-Wilk test was employed
to verify the normality of data distribution.
Comparisons of labeling efficiency, fluorescence
intensity, and signal stability between methods
were performed using the Student's t-test or
ANOVA as appropriate, with a significance level
set at p < 0.05. All experiments were carried out
in triplicate to ensure reproducibility of the results.
Data are presented as mean + standard deviation
and graphical representations were created using
GraphPad Prism 5.0 to visually depict the
findings.

Comparative visualizations of efficiency, stability,
and workflow simplification were created to
illustrate the advantages of the FlexAble Kit
(Table-2)  (Figure-1). These visualizations
highlight its potential to streamline research
workflows and enhance experimental outcomes.
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Figure-5. Comparison of the steps of two IF staining studies over time.
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Table-2. Comparative Methodological Analysis.

Steps

Conventional IF

IF with FlexAble Kit

Fixation

Permeabilization

Blocking

Primer Antibody

Seconder Antibody

Mounting

Imagining

Cells in six-well plates were fixed with 4% PFA, then rinsed with PBS.

Triton X-100 was treated for 15 min. Cells were then rinsed again with PBS.

BSA was incubated for one hour for blocking, then cells were rinsed again with

PBS.

Primary antibody was applied to the
cells for 1 hour and 30 minutes at room
temperature. Then the cells were
washed with PBS.

Secondary antibody was applied to the
cells for 2 hours at +4°C and in a dark
environment.

For primary antibody application to
the cells for 5 minutes at room
temperature, two components from
the kit were applied together with
the antibody. Then the cells were
washed with PBS.

A solution from the kit was applied
to the cells in a blended form with
the secondary antibody for 5
minutes at room temperature in a
dark environment.

The slides were mounted with mounting solution.

Covered slides were examined using a fluorescence microscope in a dark

room.

Table-3. Comparison of materials.

Steps List Of Materials Conventional IF IF with FlexAble
6 Well Plate + +
Eppendorf Tubes + +
Fixation Micropipette + +
DU145 Cell Line + +
%4 PFA + +
PBS + +
Triton-X 100 + +
Permeabilization

PBS + +
%10 BSA + +

Blocking
PBS + +
Caspase-3 + +
FlexBuffer . +

Primary Antibody
FlexLinker - +
PBS + +
Alexa Fluor® 488 + +
AffiniPure™ Rabbit Anti-
Secondary Antibody Mouse 19G (H+L)

FlexQuencher - +
PBS + +
Mounting DAPI + +
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RESULTS

The FlexAble Kit used in this study offers a new
application compared to IF staining in terms of
reducing time, labor and materials compared to
the standard IF staining protocol. We compared
the data and images obtained from the staining
we made using standard IF staining and FlexAble
Kit from different perspectives and presented
new approaches to the literature.

Efficiency and Yield: Compared to conventional
IF staining, it is noteworthy that the ability to
perform staining using the 3 components in the
FlexAble kit reduces the number of materials and
consumables required compared to the standard
protocol. This leads to significant cost savings in
laboratory management and studies. Secondly,
there are also significant differences in antibody
binding and antibody binding times between the
two staining methods; for example, according to
the standard IF staining method, primary and
secondary antibody binding is required, and the
entire protocol requires approximately 1 day of
the scientist responsible for the study (depending
on whether the cells are pre-fixed or not, and if
the fixation stage is also performed on the same
day, the time required for this process will
increase even more). In the staining study
performed with the FlexAble kit, the process can
be completed in approximately 30 minutes to 1
hour with a single kit without spending too much
time on primary and secondary antibodies and
results suitable for imaging can be obtained
(Figure-5).

Functionality Tests: Shows the results obtained
by using labeled antibodies in certain analyses,
highlighting the differences in performance. As
we frequently emphasize in our study,
immunofluorescence staining is a laborious
application that requires a lot of time and
materials and constant monitoring. The FlexAble
Kit reduces the use of consumables and special
materials such as primary and secondary
antibodies for staining, which will be spent on an
IF stain, and offers a different perspective and
opportunity for scientists and researchers to
conduct research effectively in a short time and
cost friendly.

User Experience: In terms of usage, there is an
advantage between the two protocols not only in
terms of the shortening of the time between
antibody use and the use of less material for the
cells or tissues to be stained, but also in terms of
the reduction of process steps in general
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between the two applications. While the entire
process for a scientist performing IF staining in
the standard protocol takes about one or one and
a half days depending on whether the cells or
tissues to be used are fixed or not, staining with
the FlexAble Antibody Labeling kit takes between
30 minutes and 1 hour, and effective and high-
quality images and data can be obtained in a
short time without wasting time and material with
applications such as blocking and secondary
antibody binding. In addition, when comparing
antibody prices between different brands, the fact
that 10 labeling can be performed with one kit for
the price of only one antibody is another major
advantage for researchers (Table-3).

DISCUSSION

The results of our study indicate that the FlexAble
Antibody Labeling Kits not only provides an
advantage for researchers to be able to use it in
multiplex multiplications which in current literature
studies, applications performed with the FlexAble
Kit are also included in a new way (12-17) and
also significantly enhance labeling efficiency and
reduce preparation time without compromising
the fluorescence intensity and specificity of
antibody binding, compared to the conventional
direct labeling method with FITC. These findings
highlight the challenges of non-specific binding
and background fluorescence in traditional
methods (18). FlexAble Kits address these issues
by providing a streamlined workflow that
minimizes such artifacts. Also reported similar
improvements in reproducibility and ease of use
with kit-based labeling approaches, further
reinforcing our observations (19).

The streamlined workflow of FlexAble Kits is one
of their most notable advantages. The one-step
labeling process eliminates the need for
extensive optimization typically required in
traditional methods. Eng et al. emphasized the
importance of such workflow improvements in
enhancing experimental reproducibility (20).
Similarly, it is noted that simplifying antibody
preparation can significantly reduce the time in
complex immunofluorescence experiments (21).
FlexAble Kits integrate these improvements by
including a purification step that ensures only
effectively labeled antibodies are used,
maintaining high specificity and reducing
background fluorescence.

Another significant advantage observed in our
study is the superior stability of fluorescence
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signals obtained with FlexAble Kits compared to
FITC-labeled antibodies. While FITC signals
often degrade over time (22-23). FlexAble Kits
maintained stable fluorescence signals over
extended periods. This stability is particularly
valuable for long-term imaging studies or multi-
day experimental workflows. Moreover, Rivest et
al. demonstrated that consistent signal stability is
critical for high-throughput experiments (24), also
a feature of the kit.

Despite these advantages, some limitations were
identified. The higher cost per reaction compared
to traditional methods presents a challenge,
particularly  for laboratories with  budget
constraints. Additionally, the range of fluorescent
dyes offered by FlexAble Kits is less extensive
than custom labeling methods. This limitation
could impact their use in multi-color fluorescence
applications requiring specific wavelengths.
Expanding the range of dyes, including those
compatible with advanced imaging techniques
such as super-resolution microscopy, could
address this gap. Studies emphasized the need
for versatile dye options to meet diverse research
requirements (25-27).

Future iterations of FlexAble Kits could focus on
optimizing reaction times for even faster
workflows and expanding dye compatibility.
Broader evaluations across various antibodies,
cell types, and experimental conditions would
provide deeper insights into their versatility and
performance. Dean and Palmer (2014)
suggested that innovative labeling technologies
could enhance the accuracy of protein
localization and molecular interactions (28).
Comparative studies have shown that the
integration of novel labeling tools can
substantially improve data reliabilty and
reproducibility (29 - 30).
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Does the configuration of the K-Wires in the coronal plane affect the time to
union in supracondylar humerus fractures?

Suprakondiler humerus kiriklarinda K-Tellerinin koronal diizlemdeki konfiglirasyonu
kaynama stiresini etkiler mi?

Serhat Akgaalan’ Ceyhun Caglar? Mehmet Can Kengil'
Mustafa Akkaya3 Mehmet ismail Safa Kapicioglu? Metin Dogan?

" Ankara City Hospital, Orthopedics and Traumatology Clinic, Ankara, Tirkiye

2 Ankara Yildinm Beyazit University, Department of Orthopedics and Traumatology, Ankara, Tlrkiye
3 Ankara Glven Hospital, Orthopedics and Traumatology Clinic, Ankara, Turkiye

ABSTRACT

Aim: Supracondylar humerus fractures (SHF) are among the most common bone fractures in the
pediatric population. However, there is no consensus in the literature regarding the configuration of the
K wires used in this method.

Materials and Methods: Patients who underwent closed reduction using two lateral and one medial
percutaneous pins for SHF were included in the study. Measurements were made on the antero-
posterior elbow radiographs of the patients taken on post-operative day 0. These measurements
involved the angles of each K-wire with one another, the angles of the K-wires with the fracture line, and
the angles between the K-wires and the humeral shaft. Postoperative complications, splint removal and
pin removal times of all patients were recorded.

Results: A total of 167 patients were included in the study. Uneventful fracture healing was achieved in
all remaining patients. No significant relationship or correlation was found between the above-mentioned
angular parameters and fracture union time. However, the angle between the pins placed laterally, the
angle between the medial pin, and lateral pin 2, and the angle between lateral pin 2 and the humeral
shaft were found to be larger in patients with complications than in patients without complications
(p=0.0001, p=0.017, p=0.0001).

Conclusion: The quality of fracture reduction is the basis for postoperative functional recovery. The
results of this study that the main parameter affecting union in SHF is not the configuration of the pins
in the coronal plane, but the anatomical fracture reduction and stable fixation obtained.

Keywords: Supracondylar humeral fracture, children, K-wire, coronal plane.

oz

Amag: Suprakondiler humerus kiriklari (SHK), pediatrik poplilasyonda en sik gériilen kemik kiriklari
arasindadir. Ancak bu yéntemde kullanilan K tellerinin konfigiirasyonu konusunda literattirde fikir birligi
yoktur.

Gereg ve Yoéntem: SHK tanisiyla kapali rediiksiyon ile iki lateral ve bir medial perkiitan pin fiksasyonu
uygulanan hastalar ¢calismaya dahil edildi. Hastalarin ameliyat sonrasi 0. giinde cekilen 6n-arka dirsek
grafilerinde 6lgiimler yapildi. Her bir K telinin birbiriyle olan agilari, K tellerinin kirik hatti ile olan agilar
ve K tellerinin humerus gafti ile olan acgilari ayri ayri &lgildi. Tim hastalarin ameliyat sonrasi
komplikasyonlari, splint ¢cikarma ve pin ¢ikarma sdreleri kaydedildi.
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Bulgular: Calismaya toplam 167 hasta dahil edildi. Tiim hastalarda sorunsuz kirik iyilesmesi gérdld(i.
Yukarida belirtilen agisal parametreler ile kirik kaynama siiresi arasinda anlamli bir iligski veya korelasyon
bulunamadi. Ancak laterale yerlestirilen pinler arasindaki agi, medial pin ile lateral pin 2 arasindaki agi
ve lateral pin 2 ile humerus safti arasindaki agi komplikasyonu olan hastalarda komplikasyonu olmayan
hastalara gére daha bliyiik bulundu (p= 0,0001, p=0,017, p=0,0001).

Sonug: Kirik rediiksiyonunun kalitesi postoperatif fonksiyonel iyilesmenin temelini olusturur. Bu
calismanin sonuclari, SHK'da kaynamayi etkileyen ana parametrenin pinlerin koronal dlizlemdeki
konfigiirasyonu dedgil, anatomik kirik redliksiyonu ve basarili fiksasyon oldugunu géstermektedir.

Anahtar Soézciikler: Suprakondiler humerus kiridi, gocuklar, K-teli, koronal plan.

INTRODUCTION

Supracondylar Humerus Fractures (SHF) account
for approximately 15% of all pediatric fractures (1).
SHF are the most common elbow fractures in
children and accounts for approximately 70% of
elbow injuries (2). SHF occur most frequently in
children between the ages of 5 and 10 [2], with the
non-dominant side of male children seeing the
most reported cases (3).

This fracture pattern is usually caused by
hyperextension of the elbow after a fall on one's
open hand; and in more than 95% of fractures the
distal fragment is displaced posteriorly (4). The
method used for treatment of these fractures
depends on the displacement of the fractured
fragments. However, there is no consensus in the
literature on treatment for this fracture (5,6).

SHF are classified according to the Gartland
criteria (7). Closed reduction with percutaneous
pinning is the standard treatment modality for
Gartland Type 2 and 3 fractures (6). The two most
common percutaneous pinning methods used in
the treatment of SHF are medial-lateral crossed
entry pinning and lateral only entry pinning (6).
There is no clear consensus in the literature
regarding the comparative strengths of these
methods (8). Numerous biomechanical studies
have evaluated the relationship between pin
configuration and stability (9).

However, few studies have been put forth on the
relationship between the angular configuration of
K-wires between themselves, their angular
configuration with respect to the fracture line and
humeral shaft, and the fracture healing time and
complication rates.

The aim of this study was to evaluate the
relationship between the configuration of K-wires
in the coronal plane and time to union and
complications in supracondylar humerus fractures
treated with closed reduction using one medial
and two lateral percutaneous pins.

MATERIALS and METHODS

The study was designed as a single-centered
retrospective study. The study commenced after
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ethics committee approval was obtained. Pediatric
patients operated with closed reduction
percutaneous pinning method for supracondylar
humerus fractures between May 2016 and June
2022 were included in the study. Inclusion criteria
mandated that the patients be between 3 and 10
years of age with Gartland Type 2 and Type 3
supracondylar humerus fractures. Patients with
post-fracture neurovascular deficit, congenital
neurovascular problems in the injured extremity,
open fractures, trans-epiphyseal injuries, as well
as those who were operated on with open
reduction percutaneous pinning were excluded
from the study.

All pediatric patients were operated under general
anesthesia without a tourniquet. All patients
received surgical prophylaxis using cephalosporin
during induction of anesthesia. Traction was
applied with elbow flexion of approximately 20°;
varus and valgus alignment disorders were
corrected with forearm movements. Medial and
lateral translations were corrected with thumb
maneuvers. After these maneuvers, the elbow
was slowly flexed and force was applied anteriorly
to the olecranon using a thumb. The limb was
flexed in pronation or supination, depending on
the condition of the distal fracture fragment.
Following reductive maneuvers, the reduction in
the anteroposterior and lateral planes was
evaluated with the help of C-arm X-Ray. After the
reduction was approved, one 1.6 mm thick K-wire
was placed in the lateral condyle and its position
was examined using a C-arm X-Ray. The K-wire
was moved forward until it crossed the fracture line
and reached the opposite cortex. Following the
placement of the K wire, one 1.6 mm thick K-wire
was placed on each of the medial and lateral
planes using similar instructions. After placement
of all wires, fracture stability was examined both in
varus/valgus stress and in full flexion/extension.
Following these controls, imaging was performed
again using a C-arm X-Ray. The wires were left
protruding from the skin so that they could be
easily removed under outpatient clinic conditions.
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The procedure was terminated after applying
dressing and a long arm splint.

Patients' extremities were immobilized through the
application of a long arm splint for 3 weeks
postoperatively. After the third week, patients were
asked to exercise using full range of motion of their
elbows. Patients were called for follow-up at 10-
day intervals. After union was validated through
these follow-ups, the K-wires were removed in an
outpatient clinic setting. Final follow-up of patients
was conducted at the third postoperative month.
Demographic data, operation dates and follow-up
dates of all patients were recorded. The time of
removal of the K-wires, complications during
hospitalization and follow-ups were also recorded.
Measurements were made on the radiographs
taken on post-operative day 1. The angle of each
K-wire among themselves in the coronal plane,
the angle of each K-wire with the fracture line and
the angle of each K-wire with the humeral shaft
were measured.

Of the 2 different K-wires placed laterally, the one
with a more proximal entry point into the bone was
considered as pin number 1, and the K-wire with a
more distal entry point into the bone was
considered as pin number 2. The medial K-wire
was considered as pin number 3. All
measurements were performed by two different
orthopedic surgeons who were not part of the
surgical team and were not authorized to access
the demographic data of the patients (Figure-1).
The mean of two different measurements was
used for statistical analysis.

Pre-operative, post-operative, and follow-up
radiologic images of one of the patients are
presented in Figure-2.

Figure-1. Angle between Pin 1 and Pin 2(A), Angle
between Pin 1 and Pin 3(B), Angle between
Pin 2 and Pin 3(C), Angle between Pin 1 and
fracture line(D), Angle between Pin 2 and
fracture line(E), Angle between Pin 3 and
fracture line(F), Angle between Pin 1 and
humeral shaft(G), Angle between Pin 2 and
humeral shaft(H), Angle between Pin 3 and
humeral shaft(1).
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Figure-2. Preoperative, postoperative, and follow-up
radiologic images of one of the patients.

Statistical analysis

SPSS 25. 0 package program was used for
statistical analysis of the data. Categorical data
was presented as numbers and percentages, and
continuous data as means and standard deviation
(medians and minimums-maximums where
necessary). Comparisons of continuous data
between groups were made according to the
distribution of data. Student's T test was used for
variables that met the assumption of parametric
distribution, and Mann Whitney U test was used
for variables that did not meet this assumption.

The correlation between variables was
determined by Pearson's Correlation Coefficient. r
> 0.91 indicates very high correlation between
variables; 0.90 < r >0.71 indicates high correlation
between variables; 0.70 < r > 0.51 indicates
moderate correlation between variables; 0.50 < r
> 0.31 indicates low correlation between variables;
r < 0.3 indicates no correlation between variables.
A statistical significance of p<0.05 was considered
as significant for all analyses.

RESULTS

A total of 167 patients who met the inclusion
criteria were included in the study. The left upper
extremities of 109 (61.9%) and the right upper
extremities of 67 (38.1%) patients were operated
on. The mean age of the patients was 5.5 £ 1.9
years. Complications were encountered in 14
(8%) of 167 patients. The distribution of these
complications is summarized in Figure-3.
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Figure-3. The distribution of the complications.

Patients with complications were analyzed
separately and it was examined whether there
was a relationship or correlation between
complications and angular parameters of these
patients. Accordingly, the angle between the
lateral pins, the angle between the medial pin and
the lateral pin 2, and the angle between lateral pin
2 and the humeral shaft were found to be larger in
patients with complications than in patients
without complications. All data related to these
comparisons is provided in Table-1.

The correlation and relationship between the
angular parameters and pin removal time, which
was considered as the time of union, are shown in
Table-2.

Table-1. Data showing the relationship between angular parameters in patients with and without complications.

Angle No Complication Group Complication Group p

P1-P2 7,145,5 14,7+10,4 0,0001*
P1-P3 69,6+11,1 72,1£12,9 0,434
P2-P3 73,3£11,6 81,1£12,9 0,017*
P1-FL 61,9+14,9 61,6+17,2 0,934
P2-FL 57,7£14,6 50,1+16,5 0,065
P3-FL 46,7+14,2 43,7+17,9 0,466
P1-HS 34,419,9 32,8+11,6 0,572
P2-HS 38,0+9,3 46,6194 0,001*
P3-HS 35,7+8,9 39,2+11,7 0,170

Pin 1 (P1): From the lateral pins, the entry point to the bone is more proximal, Pin 2 (P2): From the lateral pins, the entry point to
the bone is more distal, Pin 3 (P3): Medial pin, FL: Fracture Line, HS: Humeral Shaft, *: Statistically significant

Table-2. Data showing the relationship between boiling time and angular parameters.

Angle P1-P2 P1-P3 P2-P3 P1-FL P2-FL P3-FL P1-HS P2-HS P3-HS
Pin r 0,33 -0,10 -0,01 0,08 -0,02 -0,03 -0,18 0,03 -0,01

Output

Time.

(week) p 0,0001 0,180 0,899 0,269 0,738 0,970 0,018 0,694 0,889

P1: Pin1, P2: Pin2, P3: Pin3, FL: Fracture Line, HS: Humeral Shaft,

DISCUSSION

Closed reduction with percutaneous pinning is
considered the gold standard treatment method
for SHF (10, 11). Closed reduction using two
lateral and one medial percutaneous pins for
treatment of these fractures provide a high chance
of success with a low chance of complications. No
clear correlation between the coronal plane pin
configuration used in this technique and union
time has been found.
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Despite numerous prior biomechanical and clinical
studies, there is no consensus on the ideal K-wire
configuration in pediatric SHF (12). However, the
generally accepted opinion is that better stability
can be achieved by using two lateral pins and one
medial pin crossing the fracture line (13). All
patients in our study underwent operations using
two lateral and one medial percutaneous pins. In
their study, Durusoy et al. examined the effect of
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the angle between the fracture line and K-wires on
stability in SHF with a computer-aided 3D model
in order to determine the optimal K-wire
configuration (14). In their study, nine different
angle combinations using 30-, 45- and 60-degree
angles between K-wires and fracture lines were
used. According to the results of their study, as the
angle between the medial pin and the fracture line
increases, the load on the lateral pin and fracture
displacement decreases, and as the angle
between the lateral pins and the fracture line
increases, the stress on the medial pin and
fracture displacement increases (14). In our study,
it was concluded that the angle between the lateral
and medial pin and the fracture line was not
associated with either fracture union time or
complication rates. This result indicates that the
angular configuration between the fracture line
and the pins does not have a direct effect on time
of union despite resulting biomechanical
differences.

Lee et al. published a series of 61 patients with
Gartland Type 2 and Type 3 fractures treated with
only lateral pinning, some of the patients receiving
diverging lateral pins and in parallel lateral pins
(15). The results showed that success was
obtained with K-wires in both configurations (15).
In another series of 30 patients, patients were
treated with either diverging or parallel lateral pins
and the groups were compared in terms of time of
union and clinical outcomes (16). Comparable to
the results from the study of Lee et al., Gopinathan
et al. concluded that there was no significant
relationship or correlation between lateral pin
configuration and clinical outcomes and time of
union (16). Hannonen et al. also examined the pin
configurations of patients who underwent
divergent percutaneous pinning and concluded
that the angular proximity of the lateral pins may
be associated with fracture displacement. They
also stated that the minimum satisfactory angle
between the divergent lateral pins is 25° (17). The
mean angle between the lateral pins of the
patients in our study was 7.7 + 6.3, and despite
this, fracture union rates were quite satisfactory.
On the other hand, there are biomechanical
studies showing that divergent pin configuration
may provide better stability (18). In the present
study, no relationship or correlation was found
between the coronal angular configurations of the
two lateral pins and the medial pin and time of
union. Similar to the present study, Skags et al.
found that pin configuration did not affect the
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permanence of reduction in Gartland Type 2 and
Type 3 fractures (19).

The incidence of ulnar nerve injury due to medial
pinning ranges from 0% to 9.4% (20, 21). In our
study, this rate was 1.76%. Loss of reduction rate
is 4% for patients treated with only lateral pins, and
2% for patients treated with both medial and lateral
pins (22, 23). In our study, the loss of reduction
rate was 4.56%. However, no patient required
revision surgery. Some pin configuration
parameters were found to significantly affect
complication rates. Since there were very few
patients in the complication subgroups, no solid
inferences or comments on this issue could be
made. Studies with a greater number of patients
are needed in order to produce more conclusive
data.

In this study, the relationship between coronal
angular configuration of the two lateral and one
medial percutaneous pins used in closed
reduction technique and time of union and
complications were examined. However, Bitzer et
al. showed in their biomechanical analysis study
that the configuration of the pins in the sagittal
plane is as important as their configuration in the
coronal plane in treating SHF (24). Therefore,
further studies evaluating pin configuration in 3D
are needed.

This study had some limitations. The retrospective
design of the study was one of these limitations.
The small sample size and the small number of
patients in complication subgroups also limited the
generalizability and interpretability of the data.
Another limitation was that the measurements
were taken manually, rather than by a computer.
The quality of fracture reduction is the basis of
postoperative functional recovery (25). In their
study on SHF patients with loss of reduction,
Sankar et al. clearly concluded that intraoperative
reduction is the most important factor for fracture
stability regardless of the pin fixation technique
(26).

CONCLUSION

The results of the present study support that the
main parameter affecting union in SHF is not the
configuration of the pins in the coronal plane, but
the fracture reduction and stability obtained, a
conclusion which is supported by data found in the
literature.

Conflict of interest statement: The authors have
no conflicts of interest to declare.
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Levels of anxiety, depression, and quality of life in patients with fibromyalgia
during the COVID-19 pandemic: A cross-sectional study

COVID-19 pandemisi sdrecinde fibromiyalji sendromlu hastalarda kaygi diizeyi,
depresyon ve yasam kalitesinin degerlendiriimesi, kesitsel ¢alisma
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ABSTRACT

Aim: Covid-19 pandemic has been reported to cause increased levels of depression, anxiety and
posttraumatic stress disorders in the general population. Fibromyalgia syndrome (FMS) patients may
be more inclined to develop these problems because of reduced resilience and coping mechanisms.
For this reason, we have aimed to assess FMS patients’ levels of resilience, Obsession with covid-19,
anxiety and quality of life and compare these values with controls living in the same household.

Materials and Methods: Patients diagnosed as having FMS according to the ACR 2016 classification
criteria and a control subject living in the same household were included in the study. Subjects were
asked to fill out an online questionnaire form containing pain level, Short form 36, covid-19 anxiety scale,
Obsession with covid scale and resilience scale for adults. Results were compared between the FMS
patients and controls.

Results: 39 FMS patients and 39 controls were included in the study. Demographic characteristics were
similar between the groups (p>0.05). Subjects with FMS had lower levels of quality of life in addition to
worse anxiety and obsession with Covid-19 scores (p<0.05). Surprisingly, most subsections of the
resilience scale for adults were not significantly different between the groups (p>0.05), except for
structured style subsection (p<0.05).

Conclusion: Patients with FMS are affected more negatively psychologically than controls during the
Covid-19 pandemic. Regular follow up visits, whether face to face or through telemedicine should
include assessment for pandemic related anxiety and obsession may help control pain and other FMS
symptoms.

Keywords: Anxiety, covid-19, fibromyalgia, pain.

oz

Amag: Kovid-19 pandemisi siirecinde hem hastalik korkusu hem de sosyal izolasyon nedeni ile kronik
agrisi olan bireylerde sosyal izolasyonun agri diizeyleri lizerine de olumsuz etkileri oldugu gosterilmigtir
(Hruschak 2021). Bir kronik yaygin agri sendromu olan Fibromiyalji hastalarinda da sosyal izolasyon
nedeni ile anksiyete ve depresyon lizerine olumsuz etkiler oldugu bildirilmigtir (Aloush 2021). Bu
bulgulardan yola ¢ikarak, bu g¢alismada, fibromiyalji hastalarinin pandemi slirecindeki anksiyete ve
depresyon diizeylerinin degerlendiriimesi ve kontroller ile karsilastirimasi amacglanmigtir.
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Gereg ve yontem: Calismaya her iki grupta 35 génlillii olacak sekilde toplam 70 hasta dahil edilmesi
planlanmigtir. Fibromiyalji grubuna 2015 Amerikan Romatoloji Birligi kriterlerine gbére fibromiyalji
sendromu Kriterlerini kargilayan ve poliklinigimizden takipli olan hastalar dahil edilmis, kontrol grubuna
ise fibromiyalji hastalari ile ayni evde yasayan birinci derece yakinlari dahil edilmistir. Hastalarin
demografik &ézellikleri, Covid-19 gecirip gecirmedikleri, yakin c¢evrelerinden Covid-19 gegiren olup
olmadigi, mevcut agri diizeyleri, yaygin agri 6lcegi ve semptom siddeti skalasi degerleri kaydedilmigtir.
Ayrica yagsam kalitesinin degerlendirilmesi amaci ile katilimcilardan Kisa form 36 (SF36), pandemiden
etkilenme dlizeylerini degerlendirmek amaci ile de Koronaviriis endise anketi (KEA), Koronaviris takinti
anketi (KTA), dayaniklilik diizeylerinin degerlendiriimesi amaci ile Yetiskinler igin psikolojik dayaniklilik
6lcegini doldurmalari istenmistir.

Demografik ve hastalik 6zelliklerinin degerlendiriimesinde tanimlayici istatistikler, kategorik verilerin
dagihminin degerlendiriimesi amaci ile ki-kare testi, niimerik verilerin gruplar arasi karsilagtiriimasi igin
bagimsiz érneklem t-testi uygulanmigtir.

Bulgular: 39 fibromiyalji hastasi ve 39 kontrol katiimci ¢alismaya alinmigtir. Hastalarin %71,8’i kadin,
kontrol grubunun %50’si kadindir ve gruplar arasinda cinsiyet agisindan anlamli fark mevcuttur (p<0,05).
Yas, medeni durum, ek hastalik varligi ve ¢alisma durumu agisindan gruplar arasinda anlamli fark
saptanmamigtir (p>0,05). SF36 bigegdinin tim alt gruplarinda, fibromiyalji hastalarinda kontrollere oranla
anlamli daha kétii skorlar saptanmistir (p<0,05). Covid endise, covid takinti ve psikolojik dayaniklilik
skorlari da fibromiyalji tanili hastalarda, kendileri ile ayni evde yasayan kontrollere oranla anlamli daha
kéti saptanmistir (p<0,05).

Sonug: Fibromiyalji hastalarinda saglikli bireylere oranla yasam kalitesi ve anksiyete diizeylerinin daha
kétu oldugu bildirilmigtir (Baxter, 2014). Calismamizin bulgulari, fibromiyalji hastalarinin Kovid-19
pandemisi sirasinda anksiyete ve yasam Kkalitesi dlizeylerinin daha kéti seyrettigini géstermektedir.
Ayni zamanda fibromiyaljili bireylerde Covid-19’a dair hasta olma korku ve takintisinin da kontrollere
oranla daha yliksek olmasi, fibromiyaljik bireylerde fonksiyonel kayiplari siddetlendirebilir. Kovid-19
pandemisinin devam ettigi siirecte, fibromiyalji hastalarina bakim veren hekimlerin bu endise ve takinti
dizeylerini de degerlendirmesi ve gerektigi durumlarda bu endiselere ybnelik psikolojik destek
saglanmasi, hastalarin hem anksiyete diizeylerinde azalmaya hem de primer agri kontroliine yardimci
olabilir.

Anahtar Sézciikler: Endise, covid-19, fibromiyalji, agri.

INTRODUCTION
The last 4 years have been marked by the

fatigue, sleep disturbances as well as cognitive
and somatic symptoms. Underlying mechanism of

Coronavirus disease 2019 (Covid-19) caused by
severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) infection. At the time of writing of
this article, more than half a billion people have
been infected and worldwide death toll is more
than 6 million people (1).

Covid-19 survivors have been reported to suffer
from a plethora of psychological alterations such
as posttraumatic stress disorder, depression,
anxiety and insomnia (2). But regardless of having
been infected, population wide reports have
revealed that up to 53% of individuals were
affected psychologically by the pandemic (3).
Another study reported that general rate of
negative emotions such as depression, anxiety,
and anger increased, while positive emotions and
life satisfaction decreased during the pandemic
(4).

Fibromyalgia syndrome (FMS) is a chronic
widespread pain condition characterized by
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FMS is complicated and most often explained by
central sensitization with symptoms showing a
close correlation with stress, anxiety and physical
stressors (5, 6).

There are a number of studies assessing the effect
of Covid-19 pandemic on patients with FMS. Most
of these studies focus on the effects of social
isolation and lack of exercise on disease
symptoms such as pain, fatigue, and insomnia
while others report the effects of the pandemic on
anxiety and depression in patients with FMS (7—
10). Differences in level of resilience may explain
why some individuals are more severely affected
by stress and anxiety. In this study, we aimed to
assess and compare levels of resilience, covid
related anxiety, obsession with Covid-19 and
quality of life in FMS patients with controls, who
were living in the same household, in order to
control the effects of environmental stressors.
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MATERIALS and METHODS

Before the commencement of the study, ethics
approval was sought and obtained from the local
ethics committee of our university hospital (----
University Approval number: 21-1T/52). Study
was carried out in accordance with the Helsinki
Declaration. Patients with a diagnosis of FMS and
one of their family members who lived in the same
household were included in the study, constituting
group 1 and group 2 respectively. The reason for
selecting controls from the same household was
to be able to better control the probable effects of
the pandemic and isolation on subjects.

The number of study participants was calculated
by a-priori power analysis. With an alpha level of
0.05 and effect size of 0.8 for anxiety and 0.95
power, the minimum required number of subjects
in each group was calculated to be 35.

Inclusion criteria

-A diagnosis of FMS according to the American
college of rheumatology (ACR) 2016 classification
criteria

-Older than 18 years of age

Exclusion criteria

-llliteracy

-A history of Covid-19 infection in the last month

-Change in medication to treat FMS in the last 3
months

- Living alone (lack of a control subject)

-Severe neurological or psychiatric disorder that
might hinder subjects’ ability to answer the study
guestions

Recruiting Process

Subjects were informed and asked to participate
in the study during routine outpatient visits. Those
patients who lived alone were excluded. Patients
who agreed to take part in the study were referred
to the investigators and were further informed
about the specifics of the study. All subjects were
asked to sign the informed consent form. After
enrollment, patients were questioned regarding
their symptoms, personal and family history. They
underwent a complete musculoskeletal
examination. ACR 2016 FMS classification criteria
were assessed and recorded by the investigator.
After the examination, patients were sent by
phone a link to the online study questionnaire and
were asked to answer the questions for
themselves. They were also requested to ask a
partner/family member who lived in the same
household to answer the same questions.

Study parameters
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ACR 2016 FMS Classification criteria: Symptom
severity scale and widespread pain index were
assessed by the investigator during history taking
and physical examination and recorded in the
study form (11). Subjects were also included in the
study if they met the classification criteria.

Health Survey Questionnaire Short Form 36 (SF-
36): Turkish version of this self-reported survey
assessing different subcategories of quality of life
was completed by all participants (12).
Subcategories consist of physical functioning,
physical role, emotional role, vitality, mental
health, social function, bodily pain, and general
health and score range between 0-100. SF-36 has
previously been used in patients with FMS to
assess quality of life and higher scores indicate
better functioning (13).

Coronavirus anxiety scale (CAS): This measure
was developed by Lee et al. (14) to screen for
dysfunctional anxiety related to the Covid-19
pandemic. Each 5 items are scored from O to 4.
Higher scores and an overall score higher than 9
may indicate high anxiety levels (15).

Obsession with covid scale (OCS): A companion
scale to CAS, OCS assessed the levels of
dysfunctional and persistent thinking related to
Covid-19. This 4 item scale identifies individuals
with scores higher than 7 as having dysfunctional
Covid-19 thinking (16, 17).

Resilience scale for adults (RSA): This scale was
developed to assess individuals’ levels of
resilience and resistance to developing negative
mental outcomes as a result of trauma and stress
(18). RSA was found to be a reliable instrument to
assess protection against trauma that consists of
six factors, namely perception of self, planned
future, social competence, structured style, family
cohesion and social resources. Turkish version of
the inventory was used for this study (19).
Statistical analysis

Statistical Package for the Social Sciences (SPSS
ver. 20.0) was used for statistical analyses.
Demographic information and disease
characteristics were presented using descriptive
statistical methods. Comparison for numeric
variables between groups were carried out using
independent samples t-test and categorical
variables were compared using chi-square test.
Correlations between parameters were analyzed
by Pearson correlation analysis. A p value lower
than 0.05 was accepted as significant.
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RESULTS

Between October 2021 and February 2022, 39
patients with FMS and 39 controls were enrolled
in the study. Demographic characteristics from
both groups are presented in Table-1. Subjects
were similar in age, marital status, employment
status, number of comorbidities, and a history for
infection with SARS-CoV-2.

FMS patients had a mean disease duration of 8
years. Their pain levels, widespread pain and
symptom severity scale measurements are
presented in Table-2.

FMS patients had significantly worse scores for all
subcategories of SF-36, except physical
functioning (p<0.05). Covid-19 anxiety and
obsessions scores were also significantly worse in
patients with FMS (p<0.05). Surprisingly, except
for structured style subcategory, resilience scale

Table-1. Demographic characteristics of study participants

for adults was found to be similar in both groups
(p>0.05). Results of comparison analyses
between the two groups regarding quality of life,
Covid-19 related anxiety, Covid-19 obsession and
resilience are presented in Table-3.

In FMS patients, widespread pain index scores
were found to correlate significantly with CAS
(p<0,05, r. 0,6). Age showed a negative
correlation with bodily pain and physical
functioning sub-scores of SF-36, which indicated
less pain and better function in younger patients
(p<0,05, r: -0,7 and r: -0, 6 respectively). We did
not detect a statistically significant correlation
between resilience scale for adults scores and
other study parameters. For brevity, only
statistically significant correlations are presented
in Table-4.

FMS group (n:39)

Control group

(n:39)
Age, years, Mean + SD 45.7+9.2 40.3£14.7 0.0512
Marital status, n (%)
Single 6 (15.4) 12 (30.8)
Separated/divorced/widowed 6 (15.4) 2((5.1) 0.17°
Married 27(69.2) 25 (64.1)
Sex, female, n(%) 28 (71.8) 20 (51) 0.06"°
Employment, n(%)
Employed 21 (53.8) 27 (69.2)
Looking for a job 1(2.6) 5(12.8)
Retired 4(10.3) 2(5.1) 0.24b
Homemaker 13 (18) 5(12.8)
Comorbidity, n(%)
Hypertension 8 (20.5) 6 (15.3)
Diabetes 2(5.1) 1(2.6)
Other 10 (25.6) 14 (35.8) 0.19°
None 21 (53.8) 16 (41)
History of Covid-19 infection, yes, n (%) 1(2.6) 4(10.2) 0.17°
Contact who has had Covid-19
Significant other 1(2.6) 2(5.1)
Child 0 1(2.6)
Sibling 4 (10.3) 2(5.1)
Other relative 12 (30.8) 10 (25.6) 0.610
Friend 7 (18) 12 (30.8)
Neighbor 1(2.6) 1(2.6)

FMS: Fibromyalgia syndrome, SD: Standard deviation, n: number, a: independent samples t test, b:chi square test
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Table-2. Disease characteristics of group 1 (FMS patients, n:39)

FMS disease duration, years, mean + SD 8+9.5

VAS pain, mean + SD 70+14
Widespread pain index, mean + SD 8,1 43,2
Symptom severity scale, mean + SD 9,0+3,5

FMS: Fibromyalgia syndrome, SD: Standard deviation, VAS: Visual analog scale

Table-3. Comparison of parameters between FMS patients and controls

FMS group (n:39) Control group (n:39) p
SF-36 subgroup scores, %, mean + SD
Physical functioning 51.7+22.3 65.5+20.3 0.06
Physical role 33.3+40.2 78.2+ 24 .4 0.00**
Emotional role 54.6 £25.9 74.3+£22.2 0.00**
Vitality 40.2 19.5 55.1 +16.4 0.00**
Mental health 40.5 £19.2 65.2+21.1 0.00**
Social function 43.1 £17.8 79.4£15.5 0.00**
Bodily pain 44.7 £17.6 76.2£16.1 0.00**
General health 35.0£20.3 77.6 £17.5 0.00**
Covid-19 anxiety scale, mean + SD 3.0£2.9 2.4+2.0 0.03*
Obsession with Covid-19 scale, mean £ SD 4.2 +2.7 3.56+2.8 0.04*
Resilience scale for adults, mean + SD
Perception of the self 2.6:0.4 3.5+£0.5 0.82
Planned future 1.6+0.2 2.1+0.3 0.14
Structured style 2.1+£0.3 2.4+0.3 0.02*
Social competence 2.4+0.3 2.8+0.4 0.21
Family cohesion 3+0.4 3.9+0.6 0.82
Social resources 3.7£0.5 4.2+0.6 0.53

FMS: Fibromyalgia syndrome, SD: Standard deviation, n: number, SD: standard deviation, SF-36: Short form 36, * p<0.05, **

p<0.005, independent samples t test.

Table-4. Results of correlation analysis

Age CAS oCs
r r r
SF-36 sub scores
Physical functioning -0.6* -0.2 -0.4
Physical role -0.3 -0.1 -0.2
Emotional role 0.1 -0.1 -0.3
Vitality -0.3 -0.2 -0.2
Mental health 0.1 -0.3 -0.4
Social function 0.2 -0.2 -0.3
Bodily pain -0.7* -0.3 -0.1
General health -0.2 -0.2 -0.1
WPI 0.4 0.6* 0.2
SSS 0.3 0.3 0.2

P: Pearson coefficient, FMS: fibromyalgia syndrome, SF-36: Health Survey Questionnaire Short Form 36, CAS: Covid-19 anxiety
scale, OCS: Obsession with Covid-19 scale, WPI: Widespread pain index, SSS: Symptom severity scale, VAS: Visual analog

scale, * p<0.05
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DISCUSSION

In this study, we have enrolled as controls,
subjects sharing the same household as the FMS
patients. to assess the effects of the pandemic on
FMS patients and at the same time control for
other factors that may play a role in pandemic-
related anxiety such as social isolation and loss of
a family member, assuming family members
sharing the same home would also be affected by
the same factors to a degree. Resilience may play
an important role in developing mental health
conditions such as depression, post-traumatic
stress disorder or anxiety after a stressful life
event. The discussion of whether resilience is a
character trait or a dynamic trait continues but it is
widely accepted that resilience is a protective
factor making individuals less vulnerable to
adverse life events (20). FMS patients have been
reported to possess reduced resilience against
stressful events (21).

Surprisingly for us, we did not detect a difference
in most subcategories of the Resilience scale for
adults. This may partly be explained by subjects
sharing the same household as the controls,
therefore being subject to similar environmental
factors and similar quarantine and pandemic
conditions. Genetic background of resilience
might in part explain this similarity between the
groups, and although controls did not report
widespread pain, other genetic similarities could
account for similar levels of resilience between our
FMS and control groups.

Many studies have detected the negative effect of
FMS on quality of life. Galvez-Sanchez et al. (6)
reported that FMS patients had lower scores in all
subcategories of SF-36, compared to healthy
adults. Pain, depression and anxiety levels all
correlated with lower quality of life, and all mutually
influenced each other. Similarly, Akay et al. (22)
reported that pain intensity, anxiety and
alexithymia were related to lower quality of life and
disability. In this study, we found that greater
widespread pain scores correlated with worse
covid related anxiety scores. Our patients had
lower scores on all sub scores of the SF-36 scale,
except physical functioning. This was an
unexpected result. FMS patients usually report
worsening symptoms with exercise and physical
activity. Our results may have been caused by a
lack of exercise because of the quarantine and
lockdown regulations during the pandemic, which
reduced the difference in physical functioning in
FMS patients as well as the controls. Regular
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exercise tailored to the patients’ needs has been
shown time and again to provide favorable
outcomes in decreasing pain levels in FMS (23—
25). In this period of decreased physical activity,
all patients should be encouraged to stay
physically active in order to combat increased pain
levels during lockdown and social isolation.

We found that patients’ greater spread of pain
correlated with higher levels of covid-19 related
anxiety. Pain and anxiety are parts of a vicious
cycle, each aggravating the other. Anxiety also
negatively impacts patients’ sleep quality, which
further worsens pain and central sensitization.
Covid-19 related anxiety may also cause patients
to delay seeking medical attention and to fear
going outside to exercise. Telemedicine
assessment of anxiety and referral of those
patients with high anxiety levels may help control
pain and other related somatic symptoms (26).
Physical exercise is also beneficial for the control
of anxiety and other psychological symptoms of
FMS, which in turn may help control widespread
pain levels (27, 28). We also found that older
patients had worse pain and physical function
scores. Older individuals are already at more risk
for social isolation and anxiety. Worsening of pain
and physical function may exacerbate this
situation. All patients with FMS should be
guestioned regarding their exercise habits and
supported in finding the best way to stay active
during and after the pandemic.

Limitations of the study

Because we have enrolled patients who lived with
a significant other or family member to control for
environmental and local stressors, we were not
able to assess if living alone had any effect on any
of the study parameters.

Our sample size may have been too small to
detect the differences in resilience between the
groups.

We carried out our study during the pandemic, but
we do not have data regarding subjects’ pre-
pandemic pain and anxiety levels. We tried to
control this by having a control group with similar
environmental factors and restrictions.

Although we carried a power analysis a-priori
using variance for covid anxiety scale, we did not
do a power analysis for resilience. The reason for
our inability to detect difference in resilience levels
may be due to the sample size being too small, in
other words, we might have made a type 2 error
for resilience.
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CONCLUSION

Symptom severity of FMS is closely correlated
with levels of anxiety, depression and physical
stressors. During the Covid-19 pandemic, social
isolation, decreased levels of exercise, anxiety
and obsession with Covid-19 and difficulty getting
healthcare may all play a role in aggravating pain
and other FMS related symptoms. Assessing
individuals with FMS about their fears and

anxieties around Covid-19 may help physicians
better care for patients’ somatic and psychological
needs. Referring those patients with significant
anxiety to proper psychological counseling and
therapy and encouraging patients to exercise
might play a role in disease control and increasing
quality of life.

Conflict of interest statement: The authors have
no conflicts of interest to declare.
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Amag: Kopya sayisi varyasyonlari, insan genomunun yaklasik yizde ikisinde bulunan belirli DNA
bdlgelerinin kayip veya kazanglaridir. Yapisal varyasyonlar arasinda yer alan bu grup, saglikh
populasyonda bulunabilecedi gibi ilgili bdlgenin kayip veya kazanglari Kklinik tablolarla da
iliskilendirilebilir. Tespit edilen kopya sayisi varyasyonunun klinik olarak yorumlanmasi, aile galismasini
da gerektiren karmasik bir suregctir. Klinik ve genetik verilerin yorumlanmasi sirecinde her zaman dogru
bilgiye ulasilamamaktadir. Kullanimi artan makine 6grenme algoritmalari giderek tip alaninda da
kullaniimakta ve &zellikle blyUk veri setlerinin bulundugu genetik gibi alanlarda giderek 6nem
kazanmaktadir. Bu calisma ile kopya sayisi varyasyonlarinin klinik degerlendiriimesinde makine
6grenme algoritmalarinin kullanimi amaglanmistir.

Gereg ve Yontem: Arastirmada Oncelikle 11989 varyant bulunan ISCA konsorsiyumu verileri ile pilot
analiz gergeklestiriimis, sonrasinda ClinVar veri tabanindan elde edilen 63156 varyanth veri seti
kullanilmistir. Bes ana sinifta (Benign, Muhtemel Benign, VUS, Muhtemel Patojenik ve Patojenik)
bulunan varyantlar, Microsoft Azure Machine Learning Studio platformunda, %70 egitim ve %30 test
verisi olarak ayriimis ve ¢esitli makine 6grenmesi algoritmalari (Cok Sinifli Karar Agaclari, Lojistik
Regresyon ve Sinir Agi) kullanilarak analiz gergeklestirilmistir.

Bulgular: ISCA veri seti ile yapilan modelde ¢ok sinifli karar agaci ile ortalamada 0,96 dogruluga
ulasilirken, ClinVar veri setinde yine gok sinifli karar agaci ile 0,86 dogruluga ulasiimistir. Bu modelde
patojenikler %74.8, benignler %77.6 ve 6nemi bilinmeyen varyantlar %62.6 oraninda dogru tahmin
edilmistir. Calismada sik karsilasilan varyantlar daha ylksek basari ile tanimlanmis ve 6rneklemin
benign ve patojenik olarak iki sinifli haline getiriimesi durumunda ise ortalama ve toplamda 0.90
dogruluga ulasiimistir.

Sonug: Bu galisma, kopya sayisi varyantlarinin klinik degerlendiriimesinde kullanilabilecek ve taniyi
otomatiklestirebilecek dncil bir makine 6grenme modeli olusturulabilecegini gdstermistir.

Anahtar Sozciuikler: Kopya sayisi varyasyonlari, makine 6grenme, genetik, biyoinformatik.

ABSTRACT

Aim: Copy number variations (CNVs), comprising approximately two percent of the human genome,
represent specific DNA segment deletions or duplications. While these structural variations may be
present in healthy populations, they can also manifest clinically significant implications. The clinical
interpretation of identified CNVs constitutes a complex process necessitating comprehensive family
studies.
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The interpretation of clinical and genetic data often presents challenges in achieving definitive
conclusions. Machine learning algorithms have emerged as increasingly valuable tools in medical
applications, particularly in genetics where large-scale datasets predominate. This investigation aimed
to evaluate the implementation of machine learning algorithms for the clinical assessment of copy
number variations.

Materials and Methods: The study methodology comprised an initial pilot analysis utilizing ISCA
consortium data (n=11,989 variants), followed by a comprehensive analysis of ClinvVar database
variants (n= 66803). The variants were stratified into five clinical classification categories (Benign, Likely
Benign, VUS, Likely Pathogenic, and Pathogenic). Analyses were conducted using the Microsoft Azure
Machine Learning Studio platform, implementing various machine learning algorithms (Multiclass
Decision Trees, Logistic Regression, and Neural Network) with a 70:30 training-testing data partition.

Results: The ISCA dataset analysis demonstrated an average accuracy of 0.96 utilizing multiclass
decision trees, while the ClinVar dataset achieved 0.86 accuracy with the same algorithmic approach.
The model exhibited predictive accuracies of 74.8%, 77.6%, and 62.6% for pathogenic, benign, and
variants of unknown significance, respectively. Frequently occurring variants demonstrated superior
predictive accuracy, and binary classification (benign/pathogenic) yielded an enhanced average
accuracy of 0.90.

Conclusion: This investigation demonstrates the feasibility of developing a preliminary machine
learning model for the clinical evaluation and potential automated classification of copy number variants.

Keywords: Copy number variations, machine learning, genetics, bioinformatics .

GiRIiS

insan genomu 23 ¢ift kromozom {izerinde yaklasik
20.000 gen ve 6 milyar baz cifti igerir. Bireyler
arasindaki genomik farkliliklar %0.01'den azdir.
Bu farkliliklar DNA baz degisiklikleri (tek nikleotid
polimorfizmleri (SNP), mikrosatellitler,
minisatellitler, degisken sayida ardisik tekrarlar
(VNTR)), transpozon yaplilar (Alu elementleri gibi),
yapisal degisiklikler (delesyon, duplikasyon,
inversiyon, oryantasyon degisikligi) ve epigenetik
degisimler gibi farkli sekillerde ortaya cikar.

Cogu CNV klinik agidan énemsiz olmakla birlikte,
bazilari gelisimsel gerilik ve dogumsal anomaliler
gibi ciddi klinik durumlara neden olabilir. lyi bilinen
DiGeorge(22q), Cri-du Chat(5p), Prader Willi
(15p) vb. mikrodelesyon sendromlarinin yani sira
birgok mikrodelesyon sendromlari array tabanli
yeni nesil teknolojilerle tanimlanmistir (4). Bu
varyasyonlarin klinik Sneminin belirlenmesi uzman
hekimlerin degerlendirmesini gerektirir (5). Kopya
sayisl varyasyonlarinin  klinik yorumlanmasi
karmasik bir sidregtir. Bu slrecte, tespit edilen

Kromozomlardaki ortalama 100 Kb’den buyuk
DNA bolgelerinin beklenilen kopya sayisindan
farkh olarak (kayip ya da kazang) halinde
bulundugu durumlar kopya sayisi varyasyonlari
(CNV) olarak adlandirilir (1). CNV tanimi genel
olarak oryantasyonel bilgi icermeyen kayip ve
kazang bolgelerini tanimlar. Yaklasik 20 Kb’dan
kiigik CNV’ler hemen her bireyde bulunurlar ve
karmasik genomik yeniden dizenlemeler sonucu
olugur (2). GTG bantlama, DNA dizileme teknikleri
ve PCR gibi zenginlestirme islemleri gen
bdlgelerinin sayisal Olgimini zorlastirmaktadir.
Floresan In Situ Hibridizasyon (FISH) teknigi ise
yalnizca 20-100 Kb uzunlugundaki spesifik
boélgeleri inceleyebilmektedir. CGH ve sonrasinda
gelistirilen arrayCGH/Oligo Array teknolojileri
sayesinde, tim genomun kopya sayisi analizleri
daha erigilebilir ve yaygin hale gelmistir (3). Ayrica
yeni nesil DNA dizileme teknikleri (Masif paralel
sekanslama) ile de genomik olarak kopya sayisi
varyasyonlari yiksek hassasiyetle tespit edilebilir.
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varyasyonlar DGV ve DECIPHER gibi uluslararasi
veri tabanlarindaki varyasyonlarla karsilastirilir
(6,7). Ancak yeni ortaya ¢ikan (de novo) varyantlar
bu veri tabanlarinda bulunmayabilir veya tanimli
varyantlarla tam eslesme gdstermeyebilir. Bu
durumda, ebeveyn analizleri yapilir ve kalitsal
varyantlar genellikle benign olarak degerlendirilir.
Ayrica, her gen icin hesaplanan haployetmezlik
skorlarl, kopya sayisi degisikliklerinin  klinik
etkilerini degerlendirmede O6nemli bir arag(4)
olarak kullaniimaktadir. Varyant siniflamasinda
American College of Medical Genetics (ACMG)
tarafindan oOnerilen besgli siniflandirma Benign,
Muhtemel Benign, Onemi bilinmeyen varyant
(VUS), Muhtemel Patojenik ve Patojenik yaygin
olarak kullanilir (8). Kopya sayisi varyasyonlarinin
klinik yorumlanmasinda mevcut algoritmalar her
zaman kesin sonuglar verememektedir.

Makine 6grenmesi teorileri yirminci yizyilin ilk
yarilarinda ortaya c¢ikmis, ancak teknolojik
sinirlamalar  nedeniyle pratik uygulamalari
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ginimiize kadar gecikmistir. Ozellikle gelismis
islemci kapasiteleri ve modern yazilimlar
sayesinde c¢esitli alanlarda yaygin kullanim imkani
bulmusg ve farkli algoritmalarla uygulanabilir hale
gelmigtir.  Ogrenme, deneyimlerin  bilgi ve
tecribeye doénusimi olarak tanimlanirken,
makine &gdrenmesi verilerdeki anlamli iligkilerin
otomatik olarak tespit edilmesi slrecidir.
Geleneksel programlamadan farkh  olarak,
karmasik  iligkileri ~ 6drenme  algoritmalari
araciligiyla yazilima dénustiren bu teknoloji, son
yilllarda otonom araglardan gorintld islemeye
kadar genis bir kullanim alani bulmustur (9). insan
kapasitesini asan buydk ve karmasik veri
setlerinin analizi i¢cin Ozellikle saglk ve tip
alaninda yaygin olarak kullaniimaya baslanmis,
radyolojik g6rintileme, kanser dokusu
degerlendirmesi ve kompleks hastaliklarda risk
faktorlerinin belirlenmesi gibi c¢esitli alanlarda
Onemli uygulamalar geligtirilmistir (10, 11).
Makine Ogrenmesi yaklagimlari, veri etkilesim
bicimlerine goére farkli kategorilerde incelenir.
Gozetimli 6grenmede, Onceden etiketlenmis
veriler Gzerinden egitim ve test setleri
olusturularak sistem degerlendirilir. Gozetimsiz
6grenmede ise etiketlenmemis veriler izerinden
algoritmalarin  kendi icinde fonksiyon tespiti
yapmasi saglanir. Her iki yontemin de kendine
0zgu avantaj ve dezavantajlari vardir. Takviyeli
(reinforcement) 6grenme, sistemin  Urettigi
sonuglara dogru/yanlis seklinde geri bildirim
verilen bir ara form olarak tanimlanir. Ogrenme
surecleri ayrica aktif ve pasif olarak da
siniflandirihir; aktif dgrenmede sistem
parametrelerle dogrudan etkilesim kurabilirken
(6rnegin otonom araglar), pasif 6grenmede hazir
veriler Uzerinden analiz yapilir (6rnegin radyolojik
goruntl  degerlendirmesi). Online  63renme
sayesinde sistem, 6grenme sonugclarini anlik
olarak gdzlemleyebilmektedir (12, 13).

Gozetimli 6grenme, dnceden etiketlenmis veriler
Uzerinden egitim yapan bir makine &grenmesi
yaklasimidir. Bu sistemde, egitim verileri ve
bunlara ait siniflar/kategoriler nceden belirlenmis
durumdadir. Sistem, bu etiketli verilerden
ogrendiklerini kullanarak test verilerini yorumlar ve
el yazisi tanima veya gorsel siniflandirma gibi
cesitli alanlarda yaygin olarak uygulanir. Basarili
bir gbézetimli 6grenme i¢in genis, etiketlenmis veri
setlerinin varhd1 sarttir ve bu sistemler temel
olarak siniflandirma ve regresyon algoritmalari
olmak Uzere iki kategoride incelenir (12). Siklikla
kullanilan algoritmalar: En Yakin Komguluk (k-
Nearest Neighbors (KNN)), Destek Vektor
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Makineleri (Support Vector Machine (SVM)),
Karar Agaclar (Decision Trees (DTs)), Dogrusal
Regresyon  (Linear = Regression), Lojistik
Regresyon (Logistic Regression), Naif Bayes
(Naive Bayes), Yapay Sinir Aglari (Artificial Neural
Network (ANN))dir (14). Makine &6grenmesi
yontemleri arasinda, KNN mesafe bazl
siniflandirma yaparken, SVM destek fonksiyonlari
kullanir, karar agaclar veriyi dallanmalar halinde
gruplar, regresyon analizleri sayisal/kategorik
iliskileri modeller ve yapay sinir aglari biyolojik sinir
sistemini taklit eden matematiksel modellerdir. Bu
algoritmalarin  her biri farkli veri tlrleri ve
problemler icin optimize edilmis olup, spesifik
avantaj ve kisitlamalara sahiptir (15). Gézetimsiz
Ogrenme ise gézetimli 6grenmeden farkl olarak
verilerde herhangi bir etiketlendirme bulunmaz ve
sistem veriler arasinda baglantilar bulup birbirine
yakin verilerin anlamhliklarinin arar. Bu amacla

Kimeleme  (Clustering),  Birliktelik  Kural
(Association Rule Mining), Boyut Azaltma
(Dimensionality  Reduction) gibi  yontemler
kullanilir (16, 17).

Ozellikle de novo varyantlarin
degerlendiriimesinde  klinik yorumlar belirsiz
kalabilmekte ve farkl yaklasimlar
gerekebilmektedir. Glnudmizde varyant
degerlendirmeleri c¢ogunlukla manuel olarak,

klinisyenlerin bireysel degerlendirmeleriyle
yapilmaktadir. Bu nedenle, surecin
otomatiklestiriimesi ve vyapay zeka destekli,
yuksek dogrulukta klinik yorumlama sistemlerinin
geligtiriimesi  6nemli  bir  ihtiyagc  olarak
gorulmektedir. Bu calisma ile makine 6grenme
tekniklerinin bireyde tespit edilen kopya sayisi
varyantinin klinik etkisinin degerlendiriimesinde
kullanilabilirligini sorusunu arastirmayi planladik.
Bu calisma ile agik veri tabanlarinda bildirilmis
kopya sayisi varyasyonlari ile makine 6grenme
teknikleri kullanarak ilgili CNV Kklinik sinifinin
tahmin edilmesi amaglanmistir.

GEREG ve YONTEM
Oncelikle calisma tasariminin  denenmesi
amaciyla 11989 varyantin bulundugu ISCA

(International Standards for Cytogenomic Arrays)
konsorsiyumunun verileri kullanilarak pilot analiz
gerceklestiriimistir (18, 19). Veriler dbVar veri
tabanindan CSV dosyasi olarak alinmistir. (20).
Pilot calisma sonuglari sonucu ¢alismaya ClinVar
veritabanina girilmis 63156 varyantin bulundugu
nstd102 (Clinical Structural Variants), GRCh38
(hg38) versiyonu cinsiyet kromozomlari harig
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tutularak ¢alismada kullanilmistir  (21). Veri

setlerindeki veriler klinik 6zelliklerine goére
siniflandirilmig ve hangi kromozomda
bulunduklari, genomik lokasyonlari ve kayip

kazan¢ durumu bilgileri kullaniimigtir. Bu veriler
icerisinden  klinik &zelikleri belirten  Benign,
Muhtemel Benign, Onemi bilinmeyen varyant
(VUS), Muhtemel Patojenik ve Patojenik siniflari
kullanilimistir.  Veri setinde bulunan farkl
tanimlanmig varyantlar uyumlu sinif etiketine
dondstirilmids, dondsturdlemeyen 535 varyant
diglanarak 66268 varyant ile galismaya devam
edilmistir. Olusturulan veri setinde 35494 kopya
sayisi kaybi ve 30774 kopya sayisi kazanci
bulunmaktadir (Tablo-1). CNV’ler boyutlarina gére
degerlendirildiginde ortanca deger 132406 bg iken
ortalama deger 2046347 bg olarak bulunmustur.
Veriler Microsoft Azure Machine Learning Studio
kullanilarak analiz edilmistir (22). Verilerden
Oncelikle gerekli stitunlar ayrilmig, sonrasinda bos

Tablo-1 Veri seti etiketlerinin dagihmi.

veriler temizlenmistir (Clean Missing Data
fonksiyonu ile). Verilerin analizi igin ilgili varyantin
bulundugu kromozom bilgisi, kayip kazang bilgisi,
kromozomal pozisyon baslangi¢ ve bitis noktasi
ve klinik durum bilgisi kullanilimigtir. Orneklem
%70 egditim ve %30 test verisi olacak sekilde
randomizasyon  fonksiyonu ile iki gruba
bolinmastir. Egitim modeli klinik etikete goére
olusturulmustur. Analiz sirasinda farkli makine
6grenme algoritmalari denenmis ve sonuglar
birbirleriyle  karsilastirilmistir.  Egitim  modeli
olarak: Cok Sinifli Karar Agaci-Forest (8 dal), Cok
Siniflil Karar Adaci-Forest (16 dal), Cok Sinifli
Karar Agaci-Forest (32 dal), Cok Sinifli Karar
Agaci-Jungle, Cok Sinifli Lojistik Regresyon ve
Cok Sinifli Sinir Agi kullaniimistir. Egitim verisi test
verisi ile karsilastiriimis (Score Model) ve modelin
basarisi degerlendirilmigtir (Evaluate Model).
Ayrica Sonuclar Microsoft Excel kullanilarak
degerlendirilmistir ve grafikler olusturulmustur.

Kazang Kayip INDEL Toplam
Benign 10678 13427 5 24110
Muhteml Benign 2927 1889 18 4834
VUS 12454 7922 226 20602
Muhtemel Patojenik 854 1517 31 2402
Patolojenik 3861 10739 255 14855

BULGULAR

ISCA verileri ile yapilan calisma sonucunda
toplamda 9%89.241 ve ortalamada %96.4137
dogruluga ulasiimigtir. Plot veri setinde patojenik
olarak tarif edilen ornekler %93,2 oraninda
patolojik %5,6 belirsiz etki, %1,2 benign olarak
isaretlenirken, benign 6rnekler ise %90,3 oraninda
benign, %5,3 patojenik ve %4,4 belirsiz etki olarak
isaretlenmiglerdir. Cok sinifli lojistik regresyon
(Multiclass Logistic Regression), ¢cok sinifli karar
ormani-Jungle (Multiclass Decision Jungle) ve ¢ok
sinifli karar ormani-forest (Multiclass Decision
Forest) algoritmalari denenmis ve bunlar
icerisinde c¢cok sinifli karar agaci en yiksek

Tablo-2 Pilot galigma degerlendirmesi.

dogruluga ulasmistir (Tablo-2). Pilot ¢alismada
veri etiketleri kendi icerisinde
degerlendirilmemistir ayrica alt gruplarin 5 ten
fazla olmasina ragmen modelin ortalama basarisi
%96’nin Uzerinde olarak degerlendirilmistir.

Pilot calisma sonrasi ClinVar veri seti igin yapilan
analiz de farkli yontemler birbirleri ile
karsilastirilmis ve bunlar arasinda coklu karar
agaci-forest (32) yaklasik %86 ortalama dogruluk
ile en basarili yontem olarak degerlendirilmistir
(Tablo-3). Yine bu analizler sonrasi elde edilen
dogru tahminlerin dagilimi Sekil-1'de
gOsterilmigtir.

Gok Sinifli Lojistik

Cok Sinifli Karar

Cok Sinifli Karar Ormani-

Regresyon Ormani-Jungle Forest
Toplam Dogruluk 0.46094 0.727829 0.89241
Ortalama Dogruluk ~ 0.820313 0.909276 0.964137
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Tablo-3. Egitim verilerinin farkli algoritmalarla analizleri (NaN:verilerde numerik deder bulunmadigi igin analiz

edilememistir.)

Cok Sinifli Cok Sinifli Cok Sinifli Cok Sinifli Cok Sinifli Cok

Karar Agaci- Karar Agaci- Karar Agaci- Karar Lojistik Sinifli

Forest (8 dal) Forest (16 dal)  Forest (32dal) Agaci- Regresyon Sinir
Jungle Agi

Toplam 0.637443 0.650167 0.657602 0.52188 0.432813 0.48041

Dogruluk 5

Ortalama 0.854977 0.860067 0.863041 0.808752 0.773125 0.79216

Dogruluk 6

Mikro- 0.637443 0.650167 0.657602 0.52188 0.432813 0.48041

ortalama >

hassasiyet

Makro- 0.49486 0.510174 0.514232 NaN NaN NaN

ortalama

hassasiyet

Mikro- 0.637443 0.650167 0.657602 0.52188 0.432813 0.48041

ortalama 5

hatirlama

Mikro- 0.479561 0.488108 0.491519 0.341952 0.268661 0.32008

ortalama 2

hatirlama

Tahmin Edilen Sinif
3 R § H - g 3 Tx  x §
5 55 5§ § g8 & 28 2¥ 3 i 5 55 53 & zd
Aj i 28 B 3 i:i C ¢ ool
Benign 76.9% 3.7% 0.7% 3.2% 15.6% Benign 77.5% 3.5% 0.6% 3.0% 15.4% Benign 77.6% 3.4% 0.6% 2.9% 15.5%
Muhtemel  3g96ec | 35.0% | 11% 42%  39.2% M“g':’“"' 37.5% | 15.9% | 1.0% 42%  413% Muhteme! | 36.8% | 16.0% | 0.8%  45%  41L8%
Benign N Benign
Muhtemel 14.6% 2.9% 15.7% | 39.2% 27.6% Muhtemel  14.1% 2.4% 15.7% | 39.6% 28.2% Muhtemet  13.4% 24% 14.7% | 41.0% 284%
Patojenik Patojenik Patojenik
Patojenik 9.1% 1.6% 4.3% 734%  11.6% Patojenik 8.7% 1.6% 3.6% J43%  11.8% Patojenk 8.3% 1.4% 3.7% FAB%N 118%
= ’
C Onemi  24.2% 7.1% 2.0% 8.7% | 57.9% Onemi  229% 6.2% 1.7% 8.6% | 60.6% Onemi 21.5% 59% 1.6% 83% | 62.6%
= Biinmeyen Bilinmeyen Bilinmeyen

/p)

X § z Bx x § 3 Bx x §

() s 85 o8 3 .f s §5 5§ & e& 5 §5 58 5 i

o D} if & i E : 25 3¢ § & F § 33 38 § &

8 Benign | 693% | 0.0% 6.6%  24.0% Benign | 65.5% 14% | 331% Benign | 50.2% 6.0% | 43.8%
Mugg?nrlr;‘l R o1x % R M"g:,",‘;,' 55.4% 13% | 43.4% M“g::“g‘: 32.9% 5.8% | 61.3%
Muhtemel | 48.3% 25.8%  25.9% Muhteme! | 59.9% 71% | 329% Muhtemel | 38.2% 27.0%  347%
Patojenik Patojenik Patojenik
Patoienik | 358% 49.9% | 14.4% Patojenik | S8:1% TRk [Fe Patojenik | 350% QY 17.8%
Bm":zs;,:‘, 40.6% 7.7% | S1L7% ang::;r: 49.3% 2.4% | 483% B‘Img::g: 29.1% 8.3% | 62.6%

Sekil-1. A) Cok Sinifli karar agaci-forest (8 dal), B) Cok sinifli karar agaci-forest (16 dal), C) Cok sinifli karar agaci-
forest (32 dal), D) Cok sinifli karar agaci-jungle, E) Cok sinifli lojistik regresyon, F) Cok sinifli sinir agi dogru

tahminlerin dagilhmi
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Sekil-2. Tahminlerin etiketlere gore dagihmi A) Gergek etiketlerin tahmin edilen etiketler igerisindeki oranlari B)

Dogru ve Yanlis tahminlerin CNV tiriine gdre oranlari

Cok sinifli karar agaci-forest (32 dal) analizinde
muhtemel benign o6rnekler benign ydnunde
degerlendirilirken (%36,8) muhtemel patojenik
ornekler patojenik (%41,0) yonunde kaymustir.
Benign ve patojenik kategorilerdeki tahmin
basarisi diger gruplara kiyasla daha yiksek
bulunmustur. Calismada incelenen varyantlarin
cogunlugu 10Kb-10Mb aralijinda yer almakta
olup, varyant boyutu arttikga tahmin dogrulugunun
yukseldigi, o©zellikle 100 baz ciftinden kiglk
varyantlarda yanlis tahmin oraninin daha fazla
oldugu tespit edilmistir. (Sekil-2).

Tahmin Edilen Sinif

Benign
Patojenik

94.8% 5.2%

Benign

Patojenik | 16.6% | 83.4%

Gercek Sinif

Sekil-3 iki sinifli érneklem coklu sinif karar agaci-
forest(32 dal).

Orneklemdeki benign ve patojenik degerler
disindaki veriler diglandiktan sonra analiz
tekrarlanmis ve ¢ok sinifli karar agaci-forest (32
dal) ile ortalama ve toplamda 0.905176 keskinlige
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ulagiimistir (Sekil-3). iki sinifli karar agaci-forest
algoritmasi 0.897 keskinlikte sonug vermistir. iki
sinifli - sinir agr analizinde 0,730 keskinlige
ulagilirken iki sinifli destek vektér makinesi (SVM)
ile 0.669 keskinlige ulagiimistir.

TARTISMA

Kopya sayisi varyantlarinin  (CNV) klinik
degerlendirmesi 6nemli zorluklar icermektedir.
Modern array teknolojileri ve yeni nesil dizileme
yontemleri CNV tespitini kolaylastirsa da, 6zellikle
pozisyonel ve oryantasyonel bilgi eksikligi gibi
kisithliklar devam etmektedir (3). Gen igeren
bolgelerdeki CNV'lerin degerlendiriimesi, haplo-
yetmezlik skorlari ve gen/dozaj iligkisi sayesinde
nispeten kolay olsa da, duzenleyici genom
boélgelerindeki CNV'lerin (tim analizlerin %95')
degerlendiriimesi  olduk¢a zordur (23). Bu
zorluklari asmak icin c¢esitli degerlendirme
kriterleri ve skorlama sistemleri 6nerilmistir (24) .
Degerlendirme slreci genellikle veri tabani
taramasi ile baslar, de novo varyantlarda aile
calismalari ve segregasyon analizleri 6nem
kazanir (25). Ancak suUre¢ halen uzman
degerlendirmesi gerektiren, zaman alici ve
maliyetli bir yapidadir.

Makine 6grenme teknikleri, teknolojik gelismeler
ve algoritmalarin iyilestiriimesi sayesinde gunlik
yasamin dnemli bir parcasi haline gelmistir (26).
Ozellikle saglik sektériinde genis uygulama alani
bulan bu teknolojiler, biyuk veri analizinin yogun
oldugdu genetik alaninda da kendine énemli bir yer
edinmigtir  (27). Makine &grenme teknikleri,
genetik varyantlarin dederlendiriimesinden kanser
gibi karmasik hastaliklarin arastirilmasina kadar
genis bir yelpazede kullaniimaktadir (28-30).
Ayrica, yeni nesil dizileme verilerinden kopya
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sayisi varyantlarinin belirlenmesinde de bu
tekniklerden yararlaniimaktadir (31).

Bu arastirma, klinik énemi belirsiz olan genetik
varyantlarin degerlendiriimesinde makine
6grenme modellerinin kullanimini hedeflemistir.
Calismada, acik erisimli bir veri tabani olan
dbVar'in nstd102 veri seti kullaniimistir (32).
dbVar, insan genomunda yaklasik 6 milyon
genomik bolgeyi kapsayan 35 milyondan fazla
varyant icermekte olup, 100'Un Uzerinde bilimsel
calismadan elde edilen verileri barindirmaktadir.
Bu verilerin 6nemli bir kismi populasyon
calismalarindan elde edilmis olup, bazi verilerde
klinik bilgiler mevcut degildir (33-35). Insan
genomunun buyukligu géz énine alindiginda, 66
bin varyantlik veri seti oldukca sinirli bir kapsami
temsil  etmektedir. Veri setinde yaygin
mikrodelesyon/duplikasyon sendromlari iyi temsil
edilirken, nadir gorilen yapisal degisiklikler igin
yeterli veri bulunmamaktadir. Ayrica, veri setinin
en Onemli eksikligi dogrudan gen Dbilgisi
icermemesidir. Her ne kadar kromozomal
lokasyonlar gen igerigi hakkinda fikir verse de,
etkilenen gen ve gen bdlgelerinin analize dahil
edilmesi galismanin etkinligini 6nemli dlgude
artiracaktir. Ozellikle mikrodelesyon
sendromlarinda, kritik gen bdlgelerinin kaybi klinik
tabloyu belirlediginden, genomik bdlge
analizlerinin  gen/ekzon  bilgisini  icermesi
sonuglarin dogrulugunu guglendirecektir (36).
Ayrica ilgili bélgenin pozisyonel durumu,
epigenetik derisikliklerin olabilmesi, cinsiyetler
arasi farkhhklar gibi bircok etken bu c¢alismanin
basarisini kisitlamaktadir.

Kromozomal dagihmlar incelendiginde, otozomal
kromozomlarin g¢ogunlukla dengeli bir dagilim
goOsterdigi, ancak 15, 16, 17, 19 ve 22.
kromozomlarda  beklenenden daha fazla
varyasyon bulundugu gdézlemlenmistir. Bu
kromozomlardaki farkliliklarin, buralarda sik
gorilen mikrodelesyon/duplikasyon
sendromlariyla iligkili oldugu dusunidlmektedir
(37). Dogru tahminlerin kromozomal dagiliminda
ise sadece 15, 16 ve 17. kromozomlarda belirgin
farkliliklar tespit edilmis olup, bu durumun da yine
bu  bodlgelerdeki  mikrodelesyon/duplikasyon
sendromlarinin sikligiyla baglantili olabilecedi 6ne
surtlmastr.

Pilot calismada yuksek dogruluk oranlari (%96)
elde edilmesine ragmen, daha genis veri setinde
farkli yontemler denenmesine karsin dogruluk
oranlari daha dustuk seyretmistir. Pilot calismadaki
veri seti daha kiguik olmasina ragmen, iyi kirate
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edilmis ve sinirh kaynaktan gelen varyantlardan
olugurken, ClinVar veritabani daha ¢ok kaynaktan
gelen ancak daha az denetlenmis veriler
icermektedir.  ClinVar'in ~ klinik  kullanimda
guvenilirligi sikhikla sorgulanmakta, 6zellikle nokta
mutasyonlarindaki ¢eliskili kayitlar nedeniyle
yorumlama zorluklari yagsanmaktadir (38).

Yapilan analizlerde, varyant siniflandirmalarinin

cogunlukla "dnemi bilinmeyen varyant"
kategorisine kayma egilimi gosterdigi tespit
edilmistir. Uluslararasi kilavuzlar, varyantlarin

klinik etkisi kesin olarak kanitlanana kadar bes
basamakl bir siniflandirma sisteminin
kullaniimasini énermektedir (39, 40). Ancak bu
¢cok kategorili sistem, dogru degerlendirmeyi
zorlastirmaktadir. Arastirma sonuglari, benign ve
patojenik kategorilerdeki tahminlerin daha basarili
oldugunu, ancak ara kategorilerde siniflar arasi
kaymalarin daha fazla oldugunu gdstermigtir.
Ozellikle, muhtemel benign, muhtemel patojenik
ve Onemi bilinmeyen varyantlar cikarildiginda
analiz basarisinin arttigi gézlemlenmistir. Makine
o6grenme algoritmalari arasinda, iki sinifli ve gok
sinifi karar ormanlari, SVM ve sinir agi
yontemlerine kiyasla daha ylksek performans
sergilemigtir.

Yapay zeka ve makine 6grenme teknoloijileri,
Ozellikle tip alaninda giderek daha fazla 6nem

kazanmaktadir. Artan bilimsel veri hacmi ve
karmasik  parametreler, insan yorumlama
kapasitesini asmakta ve tibbi uygulamalarin

dijitallesmesini zorunlu kilmaktadir (41). Tibbi
goruntileme, laboratuvar ve nérolojik kayitlar gibi
sistemlerden elde edilen blyUk veriler, yapay zeka
algoritmalarnt ile analiz edilmekte ve bu
uygulamalar klinik verilerin dogru yorumlanmasi
ve maliyet etkinligi acisindan degerli sonugclar
vermektedir (42,43). Microsoft Azure Machine
Learning Studio gibi platformlar, kullanici dostu
arayUzleriyle programlama deneyimi olmayan
kisiler icin bile makine &drenme slreclerini
kolaylagtirmaktadir.

Bu galisma, 6zellikle mental retardasyon ve ¢oklu
konjenital anomali  hastalarinin  tanisinda
kullanilan kopya sayisi varyasyonlarinin analizi
icin veri analiz yontemlerinin gelistiriimesini
amaglamistir. Gelisen teknoloji ve dizi analizi
uygulamalari, mikroarray teknolojileri sayesinde
kopya sayisi varyantlarinin tespiti kolaylasmakla
birlikte, genomik  verilerin  tam  olarak
anlasilamamasi ve degerlendirme zorluklari halen
devam etmektedir. Calisma, makine &grenme
algoritmalarinin klinik uygulamalarda
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kullanilabilirligini géstermis olup, modelin optimize  genetik tani ve tedavide dijitallesme strecine
edilmesi igin veri setlerinin genigletiimesi, standart  dnemli katkilar saglamasi beklenmektedir.
verilerin olusturulmasi ve gesitli parametrelerin  Gikar gatismasi: Bu calismada yazarlar arasinda
iyilestirilmesi gerekmektedir. Gelisen teknoloji ve  ¢ikar catismasi bulunmamaktadir.

artan genetik veri birikimiyle birlikte, bu calismanin
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Orbital duvar kusurlarinin diizeltiimesinde zigomatik ark transpozisyonu
Zygomatic arch transposition in correction of orbital wall defects
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oz

Amag: Travmalar, enfeksiyonlar, timor invazyonlari ve/veya iyatrojenik genis kemik rezeksiyonlari,
orbita duvari defektlerinin bilinen ana nedenleridir. Orbital duvar defektlerinin rekonstriiksiyonunda
estetik problemlerin yaninda, enoftalmi veya distopi gibi klinik agidan anlamh fonksiyonel oftalmik
sorunlarin ¢ézilmesi 6nemlidir.

Gereg ve Yéntem: Bu galisma Bahgesehir Universitesi (BAU) Rhoton Anatomi Laboratuvarindan
(Istanbul, Tirkiye) temin edilen 4 kadin, 4 erkek ve 16 taraf orbital alan (izerinde yapildi. Konumlandirma
icin Mayfield kafa tutuculan kullanildi. Orbital duvar defektlerinin degistiriimesinde ve zigomatik ark (ZA)
otogreftlerinin uyum iginde sabitlenmesi igin titanyum mini plak ve mini vida sistemleri kullanildi.
Bulgular: Anatomik noktalarin en iyi sekilde gortntiilenmesi igin en uygun konumlandirma prensipleri
tanimlandi. ZA diseksiyonu igin Al-Mefty'nin kranio-orbito-zigomatik yaklasim insizyonunun Gillie ile
modifikasyonu yapildi. Mini plak/vida sistemleriyle tutturuimus ZA otogreftinin basarili ve uyumlu bir
sekilde degistirildi.

Sonug: Farkl insizyon tekniklerinin modifikasyonlari daha iyi bir goriinti elde edilmesini saglayabilir.
Komplikasyonlari onlemek igin secilen anatomik bdlgelerin ve komsuluklarin ayrintii anatomik
tanimlarinin yapilmasi énemlidir. ZA transpozisyonu, otogreftlerin bilinen diger avantajlariyla birlikte
uygulanabilir, ekonomik bir teknik olabilir ve ayrica acil durumlarda ¢ok kullanisli olabilir.

Anahtar Sozciikler: Orbital rekonstruksiyon, zigomatik ark, cerrahi teknik, nérosirurji, anatomi

ABSTRACT

Aim: Traumas, infections, tumor invasions, and/or iatrogenic extensive bone resections are well-known
causes of orbital wall defects. In addition to addressing aesthetic issues in the reconstruction of orbital
wall defects, resolving clinically significant functional ophthalmic problems such as enophthalmos or
dystopia is important.

Materials and Methods: This study was conducted on 4 female and 4 male cadavers, totaling 16 orbits,
obtained from the BAU, Rhoton’s Anatomy Laboratory (Istanbul, Turkey). Mayfield head holders were
used for positioning. Titanium mini-plate and mini-screw systems were used for replacing orbital wall
defects and securing zygomatic arch (ZA) autografts in place.

Results: Optimal positioning principles were defined for visualizing anatomical landmarks. The cranio-
orbito-zygomatic approach incision by Al-Mefty was modified with Gillie for dissection of the ZA. The ZA
autograft secured with mini-plate/screw systems was successfully and compatibly replaced.
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Conclusion: Modifications of different incision techniques can lead to better visualization. Detailed
anatomical descriptions of selected anatomical regions and neighborhoods are important to prevent
complications. ZA transposition, along with other known advantages of autografts, can be applied as an
economical technique and can also be very useful in emergency situations.

Keywords: Orbital reconstruction, zygomatic arc, surgical technique, neurosurgery, anatomy.

GiRiS

Zigomatik-orbital kompleks yaralanmalari,
travmalar sonucu olusan, siklikla gortlen, ciddi
estetik ve fonksiyonel sekellere sahip vyuz
lezyonlaridir. Travmalar, enfeksiyonlar, timoral
invazyonlar ve/veya iyatrojenik genis kemik
rezeksiyonlari, orbital duvar defektlerinin bilinen
ana nedenleridir. Orbital duvar defektlerinin
rekonstruksiyonu, cerrahlarda yalnizca kozmetik
problemler ac¢isindan degil, ayni zamanda
enoftalmi veya distopi gibi klinik agidan anlaml
fonksiyonel oftalmik rahatsizlik riskleriyle karsi
karsiya kalma agisindan da endise yaratmaktadir
(1,2). Cogunlukla estetik sinirlamalarla iligkili
olabilecek ylUzlin atrofik bir bolgesi ile kemik
gelisiminde bir kusura neden olurlar.

Travmatik orbita yaralanmalari ylksek oranda
gozlenir ve tim orta yuz kiriklarinin %23'Uni
olusturur (3). Orbital bilesenlerin yer degistirmesi
sadece estetik kusurlarin yani sira binokiler
hasarlara da (enoftalmi, kalici diplopi vb.) yol acar.
GOz kuresinin dogal pozisyonunu dizeltmeyi
amagclayan cerrahi tedavi, kirik boélgede kas
kasilmasi olmasa dahi neredeyse tum vakalarda
zorunlu bir iglemdir.

ZA kompleksini ilgilendiren kiriklarda lateral orbital
duvar genellikle diyastaz ve vyer degistirme
gOsterir  ve  zigomatik-orbital kompleksin
rediksiyonu saglandijinda normal anatomisine
doner (4). Ancak yiiksek enerijili yaralanmalarda
bu duvar pargalanir (5) ve primer midahalede
rekonstriksiyon  gerekir. Lateral  duvarin
anatomisi, iyilesmemis lateral duvar kiriklarinda
enoftalmi gelismesinde oldugu gibi, postoperatif
orbita hacminde dnemli bir rol oynar (6).
Orbito-zigomatik rekonstriktif cerrahi, karmasik
anatomisi nedeniyle cerrahi agisindan zorlu bir
ybnetim gerektirir. Rekonstriksiyon slrecinde
zigomatik kemik veya orbita kenarlarini olugturan
diger kemik yapilar ile kontur gizgilerinin tam
olarak yeniden tanimlanmasi gereklidir (7,8).

Bu calismamizda orbital hasarlarin
rekonstriksiyonunda  zigomatik ark  (ZA)
transpozisyonu cerrahisini yeni bir cerrahi

uygulama metodu ile degerlendirmeyi amacladik.
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GEREG ve YONTEM

Bu calisma Bahgesehir Universitesi (BAU) Rhoton
Anatomi Laboratuvarindan (istanbul, Turkiye)
temin edilen 4 kadin, 4 erkek, 16 taraf orbital alan
Uzerinde yapildi.

Cerrahi yontem

insizyon teknigi, ZA anatomisi ve cevresinin
tanimlanmasi amaciyla dort tarafli 2 adet sabit
kafali kadavra kullanildi. Konumlandirma igin
Mayfield kafa tutuculari ile kafatasi G¢ noktadan
sabitlendi. Kadavra sirtistd yatirildi ve bas
ekstensiyona getirildi  (Sekil-1). Scalp flebi
kaldirllarak kafa tabanina erisim saglandi. Buna
ek olarak, temporal kas eleve edildi ve orbita
cevresindeki kemik vyapilar (supraorbital marj,
lateral orbital duvar) gorildi. Kraniektomi
yapilarak intrakraniyal kompartmana erisim
saglandi. ZA'ya erismek icin sac¢h deri iginde
minimal bir insizyon yapildi. Yumusak doku

diseke edilerek temporal fasiyal katmanlara
ulasildi.  Bunun ardindan ZA'nin anatomisi
milimetrik cerrahi cetvel Odlculeri esliginde

tanimlandi (Sekil-2).

EPAW

Sekil-1. Soldan yaklasimla zigomatik arka ulagsmak icin
insizyon hatti crus helicisten tragus’u takip
eden lineer c¢izgi Uzerinde meatus acuticus
externus’un 10-13 mm altinda, apex
auriculae’nin yaklasik 3,5 cm agagisina kadar
uzatilmigtir. (Mavi ¢izgi temporal sa¢ gizgisi,
siyah ok apex auriculae, beyaz ok crus helicis
hizasini gdstermektedir.)
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Sekil-2. Yizeyel temporal fasya, temporal arter dallari
korunarak ve cilt alti yag dokusunun altinda
diseke edilerek ciltten ayrilmistir. Bu sayede,
orbitozigomatik bileskenin alt siniri net bir
sekilde gorilebilir hale getirilmistir. Siyah ok,
orbitozigomatik bileskeyi, beyaz ok ise
yuzeysel temporal arterin ikiye ayrildigi noktayi
(bifurkasyon) gostermektedir.

v
Sekil-3. Gillies elevatori kullanilarak tempora
altindan zigomatik arka yerlestiriimesi.

| fascia

Sekil-4. Sol taraf superolateralden bakista, zigomatik
arki saran temporal fascia katlari dikkatlice
disseke edildikten sonra (siyah ok) zigomatik
ark 6n ve arka sinirlari, infratemporal fossaya
uzanan vendz yapllar pediler vasitasiyla kint
diseksiyonla lateralize edilerek ortaya
konulmustur. Defekt boyutu ve ihtiyag olan
greftin  Olgllebilir mukayesesine de izin
vermektedir (Beyaz oklar ile gosterilmigtir).
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Daha sonra, bir Gillies elevatorii kullanilarak
temporal fascia altina girildi ve elevatdér ZA'nin
altina yerlestirildi (9) (Sekil-3). Elevatdr ZA'yi
yukari ve disa dogru kaldiracak sekilde kullaniidi.
Gillies yaklagsimina ek olarak Al-Mefty tekniginin
prensipleri uygulanarak, kafa tabani ve orbita
bdlgesine erigildi (10).

ZA Otogreftleme

ZA bolgesinde uygun bir insizyon yapildi ve gerekli
blyuklikte bir zigomatik kemik grefti (otogreft)
dikkatli bir sekilde cikarildi (Sekil-4). Bu islem
sirasinda, kemik greftinin etrafindaki yumusak
dokulara ve sinir yapilarina zarar vermemek igin
dikkatli olundu. Bu yobntemde orbital duvar
defektine erisimin saglandigi ve defekt olusan
alanin rahathkla goérildigu saptandi. Zigomatik
kemik greftinin g¢ikarildigi  alanin  kenarlari
dizeltildi ve greftin yerlestiriimesi icin uygun hale
getirildi (11) (Sekil-5 ve Sekil-6). Alinan otogreft,
orbital duvar defektine uyacak sekilde
sekillendirildi. Greft, defektin (zerine dogru bir
sekilde yerlestirildi ve anatomik uyum saglanmasi
icin gerekli duzeltmeler yapildi.

SKIN MARK

3| 4 5] 6 7
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Ty,

Sekil-5. Zigomatik kemik greftinin milimetrik blyUkIigu.

SKIN MARKER -
C e A T |

Sekil-6.

Greftin  yerlestiriimesi igin uygun hale
getirilmesi ve transpozisyona hazirlanmasi.
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BULGULAR

Anatomik yer isaretlerinin en iyi sekilde ortaya
ctkarilmasi i¢in en uygun konumlandirma ilkeleri

tanimlanmistir  (12,13). ZA'yi diseke etmek
amaciyla Al-Mefty'nin  kranio-orbito-zigomatik
yaklasim insizyonunun Gillie yoéntemi ile

modifikasyonu yapildi. ZA'nin anatomisi milimetrik
cerrahi cetvel Olguleri esliginde detayl sekilde
tanimlandi. Orbital duvar defektlerinin
dizeltiimesinde ZA otogreftlerinin uyum icinde
tutturulmasi icin titanyum mini plak ve mini vida
sistemleri  kullanildi  (Sekil-7). Mini plaklar,
otogreftin kenarlarina yerlestirildi ve uygun
uzunluktaki mini vidalarla hem greft hem de gevre
kemik dokusu Uzerine sabitlendi. Otogreftin
sabitlenmesinin  ardindan  yapilan insizyon

dikkatlice kapatildi.

Sekil-7. Sol anterolateralden bakista, zigomatik arktan
alinan kemik greftinin, optimal orbita dis duvar
konturunun  rekonstriksiyonunu sagdlamak
Uzere, mikro plak (siyah ok) ve mikro vida
sistemleri (beyaz oklar) ile tespit edilmesi.

TARTISMA

Bu calismamizda orbital defekt onariminda
kullanilabilecek pratik ve glvenli bir ydntem olan
bikoronal insizyon esliginde Gillies yaklasiminin
yeni bir modifikasyonunu sunuyoruz. Flep 6ne
dogdru cekildiginde, temporal sa¢ ¢izgisi alaninin
altinda yer alan derin temporal fasya igerisinde
basit bir kesi yapilabilir ve bdylece elevatérle
benzer bir diseksiyon yapilabilir (9,14). Bu teknik
ile tim yumusak doku baglantilari korunabilir,

operasyon slresinde ve maliyette azalma
saglanabilir.

Gillies yaklagsimi baslangigta tim zigomatiko-
maksiller  kompleks (ZMC) kiriklar  igin

tanimlanmis olmasina ragmen, buguin esas olarak
¢okmis ZA kiriklart icin  kullanilmaktadir.
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Zigomatiko-frontal bdlge, zigomatiko-maksiller
destek ve infraorbital kenar kiriklari daha siklikla
supratarsal, intraoral ve trans-konjonktival
yaklagsimlarin bir kombinasyonu yoluyla mini
plaklarla sabitlenir. Ayrica, ark kiriklari kalvariyal,
supraorbital kenar ve nazoorbitoetmoid kiriklarla
iliskili olabilir ve yeterli gérintileme igin bikoronal
insizyon gerektirir.

Gillies yaklasimi, skarin gizlenmesi, fasiyal
baglantilarin korunmasi ve fasiyal sinirin 6n
dalinin  korunmasi gibi énemli avantajlar
sayesinde uygun hastalarda siklikla tercih edilir.
Uzun vadeli calismalar guvenilir stabilite ve
mikemmel estetik sonuglar ortaya koymustur
(15,16).

ZA kiriklari kalvariyal, supraorbital kenar ve nazo-
orbitoetmoid kiriklara eslik edebilmektedir. Birgok
makale, travma sonrasi yuz rekonstriksiyonunda
kisiye 6zel implantlarin kullaniminin iyi klinik
sonuglara sahip oldugunu bildirmektedir (17,18).
Bilgisayar destekli cerrahi, nadir gorulen
malformasyonlar gibi karmasik vakalarda 6zellikle
yararh olabilir. Bazi vaka derlemelerinde bilateral
orbito-zigomatik rekonstrilksiyon i¢cin  cerrahi
Oncesi planlama ve otolog kemik greftleri veya
alloplastik 6zel implantlari aragtiriimigtir (19-21).
Gillies yaklasiminda, temporalis kasinin ylizeyine
yuzeysel olarak, derin temporal fasyanin altina bir
elevator yerlestirilir. Ardindan elevatdrin arkin
altindan kaydirilarak reduiksiyona kaldirildigi
temporal sa¢ cizgisi kesisini yapilir (14). Gillies
yaklasimi siklikla tercih edilir ¢lnkd uygun
hastalarda daha pratik ve daha kiguk kesi
alanindan cerrahi alana ulasim rahatlikla
saglanabilir. Belirgin bir yara izi birakmaz ve
fasiyal sinir hasari veya intrakraniyal dogrudan
travma olasilidr dusuktur (22).

Al-Mefty'nin  kraniyo-orbito-zigomatik yaklasim
insizyonunun Gillies metodu ile modifikasyonu,
kafa tabani, orbita ve zigomatik bolge cerrahisinde
onemli avantajlar sunar. Bu iki yaklasimin
birlestiriimesi, hem genis cerrahi erisim hem de
minimal invaziv yaklasim ile estetik sonuglar
acgisindan o6nemli faydalar saglayabilir. Bu
modifikasyon, 6zellikle yiz bdlgesinde calisirken,
cerrahi izlerin daha az goérinir olmasini
saglayabilir. Minimal invaziv tekniklerin kullanimi,
postoperatif agriyi, sisligi ve iyilesme suresini
azaltabilir. Ayrica, bu yontem komsu sinir ve
damar yapilarina zarar verme riskini de minimize
eder.
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SONUG

ZA transpozisyonu tekniginde, ZA’nin uygun bir
segmenti segilir, dikkatlice gikarilir ve orbital duvar
defektinin ~ onarimi  i¢cin  transpoze edilir.
Gerektiginde, titanyum mini plak ve vida sistemleri
kullanilarak sabitlenir (11). Bu yontem, o6zellikle
yeterli otolog greft materyali bulunmayan veya
allogreft ve sentetik malzemelerin kullanimiyla
ilgili potansiyel risklerin 6nlenmek istendigi
durumlarda tercih edilebilir. Bu yontemde,
hastanin kendi kemik dokusu, greft materyali
olarak kullanilir. Bu ydntem otolog greftlerin
avantajlarini tagir. Bu avantajlar arasinda; greft
reddinin olmamasi, dusuk enfeksiyon riski ve
biyouyumluluk sorununun olmamasi sayilabilir

(23). ZA, yuz anatomisinde kolayca erisilebilir bir
bdlgedir ve greftin alinmasi nispeten basit bir
islemdir. Bu, Ozellikle acil durumlarda hizli
mudahale gerektiren durumlar igin avantajlidir. Bu
islemde zigomatik kemigin sadece kuguk bir kismi
kullanilir ve bu bélge hizli iyilesme kapasitesine
sahiptir.

ZA transpozisyonunun, otogreftlerin bilinen diger
avantajlariyla birlikte uygulanabilecegini,
ekonomik bir teknik oldugunu ve ayrica acil

durumlarda cok kullanigli olabilecegini
disinmekteyiz.
Cikar catismasi: Yazarlar aralarinda ¢ikar

catismasi olmadigini beyan etmiglerdir.
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ilk trimester kistik higroma tanisi konulan olgularin retrospektif analizi; tek
merkez tecruibeleri

Retrospective analysis of cases diagnosed with first trimester cystic hygroma; single
center experiences

Birsen Konukcu

Antalya Devlet Hastanesi Kadin Hastaliklari ve Dogum Anabilim Dali, Perinatoloji Unitesi, Antalya,
Tarkiye

oz

Amag: Kistik higroma antenatal yasamin ilk trimesterinde veya erken ikinci trimesterde tani konulan,
siklikla boyun, daha nadir mediasten veya abdomen gevresinde sivi koleksiyonu ile izlenen konjenital
bir anomalidir. Bu galismamizin amaci klinigimizde tani konulan kistik higroma olgularini degerlendirmek
yapisal anomaliler, genetik anomaliler agisindan sonuglarini analiz etmektir.

Gereg ve Yontem: Klinigimize son iki yilda refere edilmis hastalar arasindan kistik higroma tanisi alan
22 hasta ¢alismamiza dahil edilmistir. Hastalarimizdan invaziv tani testine izin veren 13 hastaya uygun
hafta araligina gore koryon villus érneklemesi veya amniyosentez uygulanmistir. izin vermeyen hastalar
antenatal ultrasonografi takibine alinmigtir.

Bulgular: Genetik veya yapisal anomalisi olan 6 hastaya tibbi tahliye uygulanmis 5 tanesi spontane
abort veya missed olmustur. Vakalardan bir tanesine amniyosentez islemiyle kromozomal
degerlendirme ve microarray analizi yapilmis ve normal bulunmustur, antenatal takipte rezollisyona
ugramis ve miadinda saglikli bir bebek dogurmustur.

Sonug: Konjenital kistik higroma tanisi konulan bebekler yapisal anomaliler, konjenital kalp hastaliklari,
iskelet displazileri ve genetik hastaliklar agisindan risk altindadir bu nedenle bu olgularin perinatoloji
genetik ve yenidogan birimleri tarafindan dikkatli takip edilmesi gerekmektedir. Genetigi normal olan
bebeklerin prognozunu yapisal anomalilerin varligi belirlemektedir.

Anahtar Sozciikler: Kistik higroma, konjenital anomaliler, kromozomal anomali.

ABSTRACT

Aim: Cystic hygroma is a congenital anomaly diagnosed in the first trimester or early second trimester
of antenatal life, often accompanied by fluid collection around the neck, less commonly around the
mediastinum or abdomen. The aim of this study is to evaluate cases of cystic hygroma diagnosed in our
clinic and to analyze their results in terms of structural anomalies and genetic abnormalities.

Materials and Methods: Twenty-two patients diagnosed with cystic hygroma among those referred to
our clinic in the last two years were included in our study. Chorionic villus sampling or amniocentesis
was performed on 13 patients who consented to invasive diagnostic testing, according to the appropriate
week interval. Patients who did not consent were placed under antenatal ultrasound follow-up.

Results: Medical termination was applied to 6 patients with genetic or structural anomalies, and 5 of
them resulted in spontaneous abortion or missed abortion. Chromosomal evaluation and microarray
analysis were performed on one of the cases through amniocentesis, which was found to be normal.
The case underwent resolution during antenatal follow-up and delivered a healthy baby at term.
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Conclusion: Babies diagnosed with congenital cystic hygroma are at risk for structural anomalies,
congenital heart diseases, skeletal dysplasia, and genetic disorders, therefore requiring careful
monitoring by perinatology, genetics, and neonatal units. The presence of structural anomalies
determines the prognosis of babies with normal genetics.

Keywords: Cystic hygroma, congenital anomaly, chromosomal anomaly.

GiRiS

Konjenital anomaliler perinatal mortalite ve
morbidite oranini artiran en dnemli sebeplerden
biridir(1). Kistik higroma siklkla (%75-90) boyun
arkasinda posterior servikal lg¢gende goérilen,
kistik lenfanjiom olarak da bilinen benign
konjenital anomalilerden biridir. Ayrica aksilla,
mediastinum retroperitonal bdlge ve torasik
duvarda da gériilebilir (2—4). Onceki galismalarda
gOrulme sikhgi dedisen oranlarda bildirilmis. 1/285
den 1/6000 e kadar degisik ylzdelerde goériime
sikligindan bahsedilmigtir (5-8).

Tani ultrasonografi araciligi ile konulur. Siklkla
boyun arka tarafinda retroservikal {g¢gende
Nuchal translusens- Ense saydamligi (NT )dlgimu
yapilirken izlenir. Degerlendirme igin aksiyal ve
sagittal kesitler kullanilir. Bir veya birden fazla
septa iceren kistik olusum olarak izlenir (9).

Yapilan ¢alismalarda siklikla  kromozomal
anomaliler ile iligkilendirilmigtir.  Anaploidi
insidans1%60’a varan cesitli oranlarda bildirilmistir
(5,9-13). Anaploidiler arasinda en sik goérulen
Turner, Trizomi 21 Trizomi 18 Trizomi 13 ve
triploidiler sayilabilir (1,12-14).

Antenatal girisimsel genetik tani testleri yapildi ve
kromozomal  bozukluk tespit edilmediyse
microarray inceleme ilave edilmelidir (6, 15).
Noonan sendromu kistik higromada tespit edilen
rasopatilerden biridir (6, 15). Kromozomal anomali
tespit edilmeyen olgularda detayli bir organ
taramasi ilerleyen haftalarda mutlaka yapiimahdir
(16). Kardiyak anomaliler en sik rapor edilen
yapisal anomalilerdir (10,17). iskelet displazileri
(Robert’s sendromu, Kampomelik displazi) SSS
(santral sinir sistemi) anomalileri gibi yapisal
anomaliler de rapor edilmigtir (16, 18, 19).

Besinci gebelik haftasinin sonunda lenfatik
sistemin gelismeye basladigi bilinmektedir. Kistik
higroma lenfatik damar yollari iginde ve boyun
lenfatik keselerinin blyimesi, lenfatik ve vendz
sistem arasindaki baglanti basarisizligi sonucu
sivi birikimiyle ortaya ¢ikar. Kistik higromalar,
alternatif bir drenaj yolu gelisirse veya jugiler
damarlar ile juguler lenfatik keseler arasinda bir
baglanti kurulabilirse ¢o6zilebilir (20). Genetik

anomali tespit edilmeyen, yapisal anomalisi
olmayan fetuslarda zamanla ¢o6zllme
gOruldagunu bildiren ¢alismalar
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yayinlanmistir(21). Bizde bu galismamizi, tersiyer
bir merkez olan Elazi§ Fethi Sekin Sehir
Hastanesi perinatoloji klinigine refere edilen ve
kistik higroma tanisi dogrulanan hastalarimizin
gebelik sonuglarini degerlendirmek igin planladik.

GEREG ve YONTEM
Bu galisma tersiyer bir merkez olan Elazig Fethi
Sekin Sehir Hastanesi perinatoloji klinigine Mayis
2022- Aralk 2023 tarihleri arasinda refere edilen
ve kistik higroma tanisi dogrulanan hastalarimizin
gebelik  sonuglarini degerlendirmek  igin
tasarlanmigtir. Retrospektif bir kesitsel calisma
olarak yurutilmuistir. Kistik higroma olgulari
literatirde de belirtildigi Uzere, ultrasonografi
aracihgr ile siklikla boyun arka tarafinda
retroservikal Uggende NT (Nuchal translusens-
Ense saydamligi) élcim yapilan kesitte (sagittal)
ve aksiyal kesitler kullanilarak. bir veya birden
fazla septa iceren kistik olusum seklinde tani
almistir (9) (Sekil-1,2).

Sekil-1. Kistik higroma tanii 13 haftalik fetis
cranium’unun transvers kesitte goOrtntusu. Septal
goriinimde kistik higroma basin arka kisminda dikkat
cekmektedir.

Sekil-2. Sagittal planda 12 haftalik bir gebelikte kistik
higroma gérinimi
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Bilgisayar  kayitlari,  ultrasonografi  verileri
taranarak kistik higroma tanisi koydugumuz
hastalarimizin verilerine ulastik. NT olgimi
yapilan Kkesitte fetal boyunla sinirl, bdlmeli
olmayan bir sonolusens alani olarak tanimlanan
ense saydamliginin aksine, fetal vicut ekseni
boyunca uzanan acikca goérulebilen
septasyonlarla genislemis bir sonolusens olarak
belirledik. Bu kriterler sinirinda 6040 hastanin
geriye yonelik kayitlari incelendiginde 22 kistik
higroma tanili hastaya ulagildi ve kayitlardan;
hastalarin yasi, gebelik ve dogum sayilari, tani
konulan haftalari, girisimsel islem sonuglari,
takiplerde ortaya cikan yapisal anomalileri, tibbi
terminasyon, abort veya canli dogum sonuglari
veri olarak kaydedildi. Kistik higroma tanisi
koydugumuz hastalari genetik hekimi ile konstilte
etmistik ve uygun hafta araliyina gére hastanin
kabul etmesi durumunda amniyosentez veya
koryon villus érneklemesi (CVS) uygulamistik. Bu
kayitlarla hastalarimizin genetik tani sonuglarini
kayit altina aldik. invaziv islem istemeyen
hastalari veya genetik testleri normal olarak
sonuclanan hastalar perinatoloji polikliniginde
takibe aldik, ilerleyen haftalarda yapisal
anomalileri tespit etmek icin anomali taramasi
yaptik. Genetik anomaliler veya majoér anomaliler
nedeniyle aile istemi olursa tibbi tahliye yaptik,
gebeligine devam etmek isteyen hastalarin
bebeklerinde hastanemiz disinda abort veya
intrauterin 6lUm olmusgsa bu bilgileri ‘E nabiz’ isimli
bakanlik saglik kayitlarindan veya telefonla
arayarak ulasip kaydettik. Canli olarak miada
ulasan fetuslarin dogum bilgileri, neonatal, genetik
muayene sonuglari da hastane kayitlarindan ve
yine ayni Ulke saglik uygulamasindan bulunup
verilere kaydedilmistir. Veri toplama slreci
Helsinki  bildirgesi ilkelerine uygun olarak
surdurdlmustar. Calismamizin etik onayi Turkiye,
Elazi§' da bulunan Boélgesel Etik Komitesinden
alinmistir (Protokol No. 23402 2024/03).

istatistiksel analiz

Arastirmadaki verilerin analizii, SPSS 25.0
programiyla (SPSS Inc., Chicago, IL) yapildi.
Hastalara iligkin verilerin demografik dagilimlari
tanimlayici istatistiklerle (ortalama, standart
sapma, minimum ve maksimum) olusturuldu.

BULGULAR
22 kistik higroma olgusu galismaya dahil edilmis
ve istatistiksel analizi yapilmistir. Bu sonuglara
gore hastalarin demografik dzellikleri Tablo-1'de
gOsterilmistir.
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Tablo-1. Demografik ve Klinik Ozellikler

ENAZ ENCOK ORTALAMA
YAS 21 43 30,64 +6,3
GRAVIDA 1 5 2,41 1,22
PARITE 0 1,09 £ 0,97
TANI
HAFTASI 11 18 12,2 +1,54

22 hastamizin 9'u (%40,9) herhangi bir girisimsel
islemi istemezken uygun hafta aralijina gore
10(%45,4) hastamiza koryon villus 6rneklemesi
(CVS), 3 (%13,6) hastamiza amniyosentez (AS)
uygulanmistir. invaziv islem ile elde edilen veya
postpartum tani konulan genetik hastaliklar tablo
2 de gosterilmistir. 5 (%22,7) Trizomi 21 (Down
sendromu), 3 (%13,6) Turner sendromu, 1 Trizomi
13, 1 mozaik Klineferter, 1 iskelet displazi tanisi
konulmustur. 4 olgumuzda herhangi bir
kromozomal anomali  olmaksizin  yapisal
anomaliler geligsmistir. Bunlar holoprosensefali,
diyafram hernisi, atrioventrikiler septal defekt
(AVSD), Fallot tetralojisi ve  serebellar
hipoplazisidir.

Tablo-2 de listelendigi gibi 13 hastamiza girisimsel
islem uygulanmigtir. 7 hastamizin  sonucu
andploidi gelmistir. 4 vakada trizomi 21 tespit
edilmis 3 hasta tibbi terminasyon istemis, 1 hasta
gebeligine devam etmeyi tercih etmis fakat
takiplerinde 17. haftada missed abortus
gelismistir. 1 vakada trizomi 13 tanisi konulmus
aile tibbi tahliyeyi kabul etmemis ve takiplerde 16.
Haftada abort olmustur. Tani konulan seks
kromozom bozukluklarindan Klineferter olan olgu
canli olarak 35. haftada dogmus, Turner olan olgu
15. Haftada abort olmustur. 6 hastamizin
kromozom analizinde sayisal bir sorun tespit
edilmemigtir.  ilerleyen  haftalarda  yapilan
ultrasonografik incelemelerde tespit edilen bazi
yapisal anomaliler olmustur. Bir vakada
holoprosensefali tespit edilmis olgu tibbi tahliye
istemis, bir olguda diyafram hernisi gértilmus 17.
Haftada missed abortus gelismis, bir olguda
diyafram hernisi AVSD tespit edilmis aile ileri
inceleme ve tahliye kabul etmemis 38 w da 2300
gr olarak dogup postpartum ex olmustur. Bir
olguda cerebellar hipoplazi ve corpus callosum
hipoplazisi gortlmus ,1 olguda ise takiplerde kistik
higroma goéruntist kaybolmus miadinda sag
saglikh dogum gelisip postpartum ilk takiplerinde
sorun tespit edilmemistir. Bir olguda ise takiplerde
(15. Haftada) uzun kemiklerde egrilik kisalik dar
torax gorulmesi Uzerine iskelet displazisi tanisiyla
gebelik sonlandiriimistir. Sosyal olanaklardan
otird amniyon veya abort materyalinden ileri
genetik inceleme yapilamamigtir.
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Herhangi bir antenatal tani testini kabul etmeyen
9 hastamiz olmustur. Bu hastalarimizin yapilan
takiplerinde 1 olguda kalpte Fallot tetralojisi

abortus gelismistir. 1 olguya kistik higromaya ek
ectopia kordis nedeniyle tibbi tahliye uygulanmisg,
3 olgunun 2’si intrauterin gelisme kisithhidi olarak

gelismis, 1 olguda AVSD gelismis bu olgu
postpartum Down sendromu tanisi almis ex
olmustur. 2 olguya postpartum Turner sendromu
tanisi konulurken 1 olguda 16 haftada missed

1’i de miadinda saglikh olarak canl dinyaya
gelmistir. Postpartum ilk muayenelerinde 6zellik
tespit edilmemistir. Tablo-3’de kistik higroma
olgularinin gebelik sonugclari gosterilmistir.

Tablo-2. Kistik higroma olgularinin genetik ve obstetrik sonuglari.

1 ISKELET DISPLAZI
ini
1DH" 17 W MISSED
ABORT
. . 1 DIYAFRAM HERNISi
OPLOID AVSD PPEX
N: 6 -|1 HOLOPROSENSEFALin
1 REZOLUSYON CANLI
DOGUM
Girisimsel
1CC" AGENEZISI
test yapi lan Y CEREBELLAR HIPOPLAZI
N. 13
<
2 1 DOWN 17 W ABORT
o ANOPLOID
2 P
QO «~ N: 7
: u
hv4 3 CANLI SAGLIKLI
|—
'ﬂ 1 TRiZOMi 13 ABORT
v 2 TURNER
116 W MISSED
ABORT
GiTfsimset 1 AVSD* DOWN
test
reddeden [} 1 FALLOT TETR.
N- 9 1 EKTOPIA KORDIS

4
3

*TT : Tibbi tahliye, *DH: Diyafragma hernisi, *CC: Corpus Callosum, *AVSD: Atrioventrikuler septal defekt

Tablo-3. Kistik higromali fetuslarin gebelik sonuglart:

Kistik higroma N: 22

Tibbi terminasyon

Abortus /intrauterin ex
Kromozomal anomalili canli dogum
Yapisal anomalili canli dogum

Anomalisiz canli dogum

6 %27,2

TARTISMA

Kistik higroma boyun arka Ug¢geninde yer alan
lenfatik ve vendz sistemdeki gegiste bozukluk ile
olusan bir lenfanjiom tartduir. Siklikla 11-14 hafta
arasinda NT olcimi yapilacakken mid-sagittal
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kesitte, septall kistik olusum olarak goralar.
Detayli ultrasonografi ve genetik inceleme
endikasyonu vardir.(16) Yapilan son galigmalarla
da dogrulandigi lzere fetal kistik higroma
kromozomal anomaliler ve yapisal anomaliler
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acisindan risk olugturmaktadir (22-24). Bizim
calismamizdan elde ettidimiz sonuclara gore 22
Kistik higroma olgusunun sadece 4’U yapisal veya
kromozomal bir anomali olmadan canli saglikh
dogmustur.

Yapisal anomaliler, ciddi genetik hastaliklar ve
sendromlarla iligkili olmasi sebebiyle kistik
higromanin erken tanisi olduk¢a 6nemlidir (25).
Erken gebelik haftalarinda tani konulan ve
kromozomal veya yapisal anomali tespit edilen
kistik higroma olgularinda terminasyon
yapilmadigi taktirde hidrops, intrauterin 6lim ve
abort olma olasilgi ¢ok yuksektir (16, 18). Kistik
higroma tespit edilen olgularin sag saglikli
miadinda doguma ulagma orani oldukga duisuktir,
yapilan calismalarda %5 veya daha altinda
oranlar verilmistir (16). Bizim calismamizda bu
oran %18 olarak bulunmustur.

Ayrica ¢alismamizin bulgulari, kistik higromanin
teshis ve  yobnetiminde  dnemli  bilgiler
saglamaktadir. Bulgularimizi mevcut literatirle
karsilastirdigimizda, bazi  benzerlikler ve
farkliliklar dikkat cekmektedir

Daha o6nceki calismalarda %65'e kadar farkl
oranlarda verildigi gibi en sik tespit edilen problem
kromozomal anomali olmustur (5, 11, 14, 24).
Olgularimizin %45 ‘ inde (n:10) kromozomal
bozukluk tespit edilmigtir.  Schceurs ve
arkadaslarinin calismasinda en sik kromozomal
anomali Turner olarak gosterilse de birgok
calismada en sik tespit edilen kromozomal
anomali Down sendromu olmustur (5,10,14).
Bizim calismamiz da bu calismalari destekler
nitelikte olup tespit ettigimiz en sik kromozomal
anomali Trizomi 21 olmustur (5/10).

Oploid olgularda prognozu belirleyen en énemli
durum yapisal anomalilerin varligidir (11) ve
bunlar arasinda en sk goérilen kardiyak
anomalilerdir, %62 ‘den %72 ‘ye varan oranlarda
siklik bildirilmigtir (17, 26). Literaturi destekler
sekilde biz de yapisal malformasyonlar arasinda
en sik kardiyak anomalileri tespit ettik (%50); 1
olgumuzda AVSD, 1 olgumuzda Fallot tetralojisi
tanisi konulmustur.

Bazi vaka sunumlarinda ve c¢alismalarda
deginildigi Uzere kistik higroma takiplerde yeniden
lenfatik -vendz baglanti kurulursa, rezollisyona
ugrayip kaybolabilir (9, 27). Bu genetik ve yapisal
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anomalisi olmayan fetuslarda goérilebilir. Bizim
olgularimizdan 4’inde (%18) takiplerinde Kkistik
higroma gérinimi kaybolmus ve miadinda canli
dogum gerceklesmisti. Bu olgularin  1’inin
antenatal, 3’Gnin postnatal genetik incelemeleri
vardir ve kromozomal anomali tespit edilmemistir.
Calismamizin gugld yodnleri; belirli bir zaman
diliminde tek bir merkezde toplanan buyuk bir
hasta grubunu kapsamaktadir, tibbi kayitlarin
ayrintili bir sekilde incelenmesi, tani ve yodnetim
surecleri hakkinda derinlemesine bilgi saglamistir,
hastalarin postnatal sonuglarini degerlendirme
olanadi uzun dénem sonuglar hakkinda literatire
katki saglamigtir. Calismanin zayif ydnleri ise
siraslyla sOyle siralanabilir;

Calismanin retrospektif dogdasi, veri toplama ve
analizde bazi sinirlamalara yol agabilir. Ozellikle
eksik veya hatali kayitlar, sonuglarin dogrulugunu
etkileyebilir.

Galismanin tek bir merkezde yapilmis olmasi,
sonuglarin farkl populasyonlara
genellenebilirligini  kisitlayabilir.  Ultrasonografi
sonuglarinin yorumlanmasinda subjektif faktorler
rol oynayabilir. Bu da tani ve ydnetimde
farkliliklara yol agabilir.

SONUG

Calismamizin sonuglari literatirle uyumludur ve
kistik higromali fetlislerde anormal karyotip ve
yapisal anomalilere iligkin risk yiksektir ve canl
dogum orani dusuktar. Ultrasonografi sirasinda
kistik higroma saptanan fetislerde daha ileri
tetkiklerin (amniyosentez veya koryon villus
orneklenmesi)  yapilmasi  gereklidir.  Kistik
higromali gebelerde kromozomal veya yapisal
anomalilerin yiksek riski nedeniyle ve gebelik
sonucunda istege bagh terminasyon veya
intrauterin 6limle sonuglanabilecedi bilgisi aileye
verilmeli ve bu ailelere genetik danismanlk
saglanmalidir.

Cikar catismasi: Yazarlar
catismasi bildirilmemigtir.

tarafindan c¢ikar

Yazarhik Katkilari: Kavram- BK, Tasarim- BK,
Veri Toplama veya Isleme- BK, Analiz veya
Yorum- BK; Literatlr Arastirmasi- BK; Yazma- BK
Finansman: Yazarlar bu ¢alismanin herhangi bir
mali destek almadigini bildirmigtir.
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Case Report / Olgu Sunumu

Ege Journal of Medicine / Ege Tip Dergisi 2025; 64 (1): 166-168
Case report: management of Phytolacca americana " dragon berries "
poisoning
Vaka sunumu: Phytolacca americana " Sekerci Boyasi" zehirlenmesinin yénetimi
Okkes Zortuk Onur Pekmez
Emergency Medicine, Defne Devlet Hastanesi, Hatay, Turkiye

ABSTRACT

Phytolacca americana, commonly known as "Phytolacca" in our country, is a toxic plant. A 43-year-old
male patient presented to the emergency department with abdominal pain, nausea, vomiting, and
chest pain after consuming tea made from this plant. Examination and tests revealed elevated lactate,
C-reactive protein, and white blood cells. Supportive treatment was administered, leading to symptom
improvement. The literature indicates that all parts of this plant are toxic to humans and mammals,
highlighting the importance of early recognition and supportive care. The FDA advises against the use
of this plant.

Keywords: Phytolacca americana, toxidrome, cholinergic syndrome.

oz

Ulkemizde yaygin olarak "Sekerci Boyasi" olarak bilinen Phytolacca americana zehirli bir bitkidir. 43
yasinda erkek hasta bu bitkiden yapilan gayi tiikettikten sonra karin agrisi, bulanti, kusma ve goéglis
agrisi sikayetiyle acil servise bagvurdu. Muayene ve testler yiiksek laktat, C-reaktif protein ve beyaz
kan hiicrelerini ortaya c¢ikardi. Destek tedavisi uygulandi ve semptomlarda iyilesme saglandi.
Literatiirde bu bitkinin tiim kisimlarinin insanlar ve memeliler igin toksik oldugu belirtiliyor ve bu da
erken teghis ve destekleyici bakimin énemini vurguluyor. FDA bu bitkinin kullanimina kargi tavsiyede
bulunuyor.

Anahtar Sozciikler: Phytolacca americana, toksidrom, kolinerjik sendrom.

INTRODUCTION at altitudes between 0-500 meters, is typically
In our country, the p|ant known as "Phyt0|acca" located at the foothills of mountains and within
and scientifically named Phytolacca americana, fields and shrubs. According to a study
grows to a height of 1-3 meters and produces conducted in our country, it has been reported
green flowers and purp|e_co|ored berries. It is that this plant is collected in the Black Sea region
found growing in the Middle East region, (Ordu, Rize, Giresun), the Marmara region
including our country (1). This plant, known to be  (Istanbul), and the Mediterranean region
toxic to both humans and dogs, has historically ~ (Antalya). As demonstrated in this study, it has a
been used in traditional medicine and has been  Widespread habitat in Turkey (Figure-1) (1). This
the subject of some biomedical research (2). The text will discuss the conditions observed after the
Phyt0|acca americana p|ant grows in various consumption of "Phytolacca" which exhibits toxic
regions of Turkey. This herbaceous plant, found effects in humans.
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Figure-1. Phytolacca americana.

CASE

A 43-year-old male patient presented to the
emergency department with complaints of
abdominal pain, nausea, vomiting, and chest pain
after drinking tea made from the P. americana
plant. Upon admission, the patient was
conscious, cooperative, and oriented, with a
Glasgow Coma Score of 15/15. The patient's
medical history revealed no chronic diseases or
known allergies. At the time of admission, the
patient's systolic blood pressure was 124 mmHg,
diastolic blood pressure 80 mmHg, pulse 107
beats per minute, and partial oxygen saturation
98%.

Physical examination of the patient revealed no
pathological cardiac murmurs, and breath sounds
were normal. Abdominal auscultation indicated
rapid bowel sounds and tenderness without
defense or rebound tenderness. During follow-up,
the patient's electrocardiogram showed a normal
sinus rhythm at 99 beats per minute, with no ST
changes. Blood tests showed an increase in
lactate (3.2 mmol/L), elevated C-reactive protein
(23.39 mg/L), and leukocytosis (16.51x1019/L)
with a left shift (88.8% neutrophils). No significant

changes were observed in coagulation
parameters or troponin levels.
During follow-up, the patient experienced

nausea, vomiting, and fecal incontinence. A brain
computed tomography scan revealed no
significant findings. Due to the existing symptoms
and irritability, supportive treatment was initiated.

A proton pump inhibitor (pantoprazole 40 mg)
and metoclopramide 10 mg were administered,
and hydration was ensured. The patient, primarily
presenting with cholinergic symptoms, was
hospitalized for observation. During follow-up, no
changes were observed in biochemical values,
and the patient's symptoms subsided. The patient
was discharged with a recommendation for
outpatient follow-up.

DISCUSTIONS

A review of the literature indicates that this plant,
with toxic effects in all parts, frequently causes
poisonings primarily in its native region of the
Americas (3-5). "Phytolacca" which exhibits toxic
effects on various mammalian species including
humans, primarily shows cholinergic effects in
our case as well (3). In an observational study, it
was frequently observed that poisoning occurred
predominantly in males and ended tolerably.
Additionally, the most common findings were
gastrointestinal symptoms. Cutaneous symptoms
were also observed. Supportive treatment is an
important follow-up parameter for this patient
group, which showed good results during follow-
up (4).

The primary treatment for such cases is
supportive care. Despite being listed by the U.S.
Food and Drug Administration (FDA) as a
substance to be cautious with and avoided (6),
this plant and its extracts are known to grow in
our country. Consumption of this plant can result
in cases ranging from asymptomatic to fatal.
Early recognition and initiation of supportive
treatment are crucial.

Ethical Approval: Ethics Committee approval is
not required as is a case report. Informed
consent has been received from the patient.
Conflict of interest: Authors declared no conflict
of interest.

Financial Disclosure: Authors declared no
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A rare cause of sudden and severe shoulder pain: Parsonage-Turner Syndrome
a case report
Ani baslangic¢h ve siddetli omuz agrisinin nadir bir nedeni: Parsonage-Turner
Sendromu olgu sunumu
Benil Nesli Ata
Izmir City Hospital, Department of Physical Medicine and Rehabilitation, Bayrakli, Izmir, Turkiye

ABSTRACT

Parsonage-Turner syndrome is a peripheral neuropathy characterized by acute onset shoulder pain,
sensory disturbances and weaknesses. The present report discusses a 46-year-old male patient
presented to our clinic with acute pain in the right shoulder and notable difficulty in moving the right
arm. Given the progression of his symptoms and the intensity of his pain, a clinical suspicion of
Parsonage-Turner syndrome was raised. The diagnosis was subsequently confirmed through
electromyography. The patient was prescribed pregabalin and enrolled in a physiotherapy program
which resulted in a gradual improvement in his symptoms. The differential diagnosis of shoulder pain
can be challenging because many conditions exhibit similar symptoms. Key considerations include
rotator cuff pathology, cervical radiculopathy, calcific tendinitis, and amyotrophic lateral sclerosis. To
accurately distinguish among these conditions, it is imperative to obtain a comprehensive medical
history and conduct a thorough physical examination. While there is no specific treatment
recommended, managing symptoms effectively and providing pain relief are crucial. Appropriate
rehabilitation protocols can help prevent complications. A significant challenge with this syndrome is
that many doctors remain largely unaware. Therefore, this case report aims to increase awareness
about this condition.

Keywords: Parsonage turner syndrome, brachial neuritis, shoulder pain.

oz

Parsonage-Turner sendromu, akut baslangi¢clh omuz kugagi agrisi, duyusal bozukluklar ve kas
gligsizliigi ile karakterize bir periferik néropatidir. Bu olgu sunumunda, 46 yasinda akut baglangigl ve
siddetli omuz agrisi ile basvuran ve akabinde kas gli¢siizIligl gelisen bir hasta tartigiimaktadir. Motor
kaybin progresyonu ve agrisinin yogunlugu géz 6niine alindiginda, Parsonage-Turner sendromu 6n
tanisi ile yapilan elektromiyografi ile dogrulandi. Pregabalin ile medikal tedavisi diizenlenen hasta
rehabilitasyon programina alindi. Omuz agrisinin ayirici tanisi, rotator manset patolojisi, servikal
radikiilopati, kalsifik tendinit, amiyotrofik lateral skleroz, Parsonage-Turner sendromu gibi benzer
semptomlara sebep olan birgcok hastalik sebebi ile zor olabilir. Ayirici tani yapabilmek ig¢in dogru
anamnez ve kapsamli fizik muayene esastir. Onerilen belirli bir tedavi olmasa da semptomlari etkili bir
sekilde yénetmek ve adriyi kontrol altina alabilmek ¢ok énemlidir. Uygun rehabilitasyon protokolleri,
komplikasyonlari 6nlemeye yardimci olabilir. Bu sendromla ilgili olarak hekimlerdeki farkindalik diizeyi
yeterli degildir. Bu olgu sunumu ile bu farkindaligin artirilmasi: amaglanmaktadir.

Anahtar Sézciikler. Parsonage-Turner sendromu, brakial nérit, omuz agrisi.
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INTRODUCTION

Parsonage-Turner syndrome (PTS), also known
as neuralgic amyotrophy or brachial neuritis, is a
rare neurological condition that was described in
1948 (1). PTS is more frequent in men than
women and is starts with unilateral and sudden
onset shoulder pain. Patchy motor weakness and
sensory loss arise approximately within days and
weeks in the upper extremity (2). Although the
annual incidence of PTS was reported as
2/100.000 in old publications, it is stated that the
annual incidence has increased to 1/1000, thanks
to the increased awareness among physicians
(3). This syndrome usually affects adults between
ages 20-60. Despite identifying some triggering

conditions such as the post-surgical, post-
infection, and post-vaccination period, the
pathophysiology of the syndrome remains

unknown. The diagnosis is made from the history
and physical examination findings and confirmed
by clinical neurophysiology testing. Written
consent was obtained from the patient stating
that her medical data could be published.

Case

A 46-year-old male patient, he initially presented
to his family physician with sudden onset of right
shoulder pain. Over the following 2 weeks, the
dull ache spread into the right shoulder, scapula
and hand. Over the next few days, the patient's
pain increased, and weakness began in the
shoulder. He also developed difficulty moving the
thumb and index finger of his right hand. As
illustrated in Figure-1, physical examination
showed atrophy of the right deltoid muscle. There
was no restriction in the passive range of motion
of the right shoulder, however pain was
exacerbated with shoulder movement. Manual
muscle testing of supraspinatus and deltoid on
the right side were graded 1/5. The patient's
elbow joint range of motion and muscle strength
were normal. Physical examination showed
weakness of the flexor pollicis longus and flexor
digitorum profundus to the index finger. The OK
sign test was positive in the right hand (Figure-1).
Hypoesthesia was detected on the lateral side of
the right arm. There was no history of trauma and
infection. Seven months before the onset of
symptoms, the patient was administered the third
dose of the BNT162b2 COVID-19 vaccine. The
patient's medical history included diagnoses of
diabetes, coronary artery disease, anxiety
disorder, obsessive  compulsive  disorder.
Although routine biochemical examinations were
within normal limits, the HbA1c value was %12.5
and fasting blood sugar level of 297 mg/dL.
Chest X-ray excluded compression mass in the
upper lungs which may compress the brachial
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plexus creating similar symptomatology. No
pathology was found in the brain-cervical-brachial
plexus and shoulder magnetic resonance
imaging. In needle electromyography (EMG),
there were no motor unit action potentials in the
deltoid muscle and flexor pollicis muscle, in
addition, fibrillation and positive sharp waves,
which are signs of acute denervation, were
observed. The patient was diagnosed with PTS
by physical exam and EMG results. Despite
taking various medications, such as paracetamol
and ibuprofen, there was no relief or
improvement in the symptoms during this time.
The pain is usually expected to resolve within a
week or two, but due to the patient's ongoing
severe neuropathic pain, tramadol 50 mg and
pregabalin 75 mg twice daily were added to his
treatment. A physical therapy program was
designed for the patient, including electrical

stimulation of the deltoid muscle, analgesic
electrotherapy, superficial heat therapy and joint
range of motion exercises. After two months his
pain was
continued.

relieved, but muscle weakness

Figure-1.

Images A and B were taken during
diagnosis; moderate atrophy of the right shoulder
girdle with loss of right deltoid bulk compared to the left
arm. Images C and D were taken during diagnosis;
images E and F were taken during the first-year follow-
up. The OK sign test was positive in the right hand,
with reduced flexion in the first interphalangeal joint

and the second distal interphalangeal joint, as
compared with the corresponding joints of the
nonaffected hand.
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An EMG test was performed again during the 1st
year follow-up to determine the patient's
prognosis. Nerve conduction studies indicated a
significant decrease in the amplitude of the left
median and ulnar compound muscle action
potential response. At the time of diagnosis, the
muscles examined showed total denervation,
which persisted according to the results of the
control needle EMG.

DISCUSSION

PTS can be diagnosed due to the intense
neuropathic pain at the beginning, the rapid
development of mono or multifocal paresis and
atrophy, mainly in the upper extremity, and slow
healing in months to years (4). The symptoms of
PTS, a peripheral neuropathy, include acute,
intense upper arm pain and muscle weakness
(5).

The reported yearly incidence of this syndrome is
1in 1.000, but a recent study found that because
it is difficult to diagnose at an early stage, it is
commonly disregarded and misdiagnosed (6).
The disease may be hereditary or idiopathic. In
the idiopathic type, 50% of patients have been
exposed to a prior event (infection, partum, heavy
exercise, previous operation or systemic disease)
that activates lymphocytes sensitized to the
brachial plexus in people who have a genetic
predisposition (7). It is unlikely that the patient's
PTS was caused by vaccination, as he had
received the vaccine a few months earlier. Our
patient had a type 2 diabetes mellitus for 10
years, with poor metabolic control. We report the
case of a patient affected by this syndrome,
which had no triggering factor except diabetes
mellitus. Laboratory tests are usually normal in
PTS patients, as in our case. Recovery from
muscle weakness may take several months to
several years, estimated rate of recovery is 36%,
75%, and 89% within 1, 2, and 3 years,
respectively. Contrary to the literature, there was
no improvement in the patient's condition in the
first year of follow-up, and weakness in both the
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shoulder girdle and fingers continued similarly.
Most cases are unilateral, but there are also
cases where bilateral involvement has been
reported (8).

Diagnosis of PTS based on clinical history,
physical examination, EMG results, and imaging
findings. EMG, which usually demonstrates
patchy nerve loss throughout the whole plexus or
acute denervation in just one nerve. EMG should
be performed 2-3 weeks after the first
appearance of symptoms, since there is no
degenerative action potential during the acute
period (9).

The treatment for PTS is generally conservative
and there is no definitively recommended
treatment. Neuropathic pain is a typical symptom
of PTS and can be difficult to manage. Initial
treatment typically includes opioids, anti-
inflammatory medicines, and antiepileptic drugs.
It has been reported in the case series that
corticosteroids and Intravenous immunoglobulin
(IVIG) may be effective in the acute period (10).

CONCLUSION

PTS is a particularly difficult syndrome to
diagnose. The diagnosis is determined by ruling
out other disorders with similar symptoms, such
as rotator cuff pathology, cervical radiculopathy,
calcific tendinitis, amyotrophic lateral sclerosis,
cervical spine osteoarthritis, and adhesive
capsulitis. The primary issue with this syndrome
is that many doctors are still largely unaware of
PTS. For this reason, this case report aims to
raise awareness about PTS.
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A Rare complication of epileptic seizure: two cases of neurogenic pulmonary
edema

Epileptik nébetin nadir bir komplikasyonu: iki nérojenik pulmoner 6dem olgusu

Ugur Fidan Deniz Kizilirmak Aylin Aydilek Yilmaz

Zeynep Yilmaz Kaya Mige Genger Tuluy Yavuz Havlucu

Manisa Celal Bayar University Faculty of Medicine, Chest Diseases Clinic, Manisa, Tlrkiye

ABSTRACT

Neurogenic pulmonary edema is a form of alveolar edema that results from an increased adrenergic
response secondary to central nervous system injury. It is characterized by elevated catecholamine
levels and increased pulmonary hydrostatic pressure. The causes of neurogenic pulmonary edema
include traumatic brain injury, stroke, intracranial hemorrhage, acute hydrocephalus, meningitis, drug
overdose, and epilepsy. Non-specific symptoms such as shortness of breath, cough, and pink frothy
sputum may occur due to pulmonary edema. We present two cases of patients, aged 43 and 32, both
diagnosed with epilepsy, who presented to the emergency department with respiratory complaints
following epileptic seizures. Diagnostic evaluations confirmed neurogenic pulmonary edema, and
clinical improvement was observed following symptomatic treatment.

Keywords: Neurogenic pulmonary edema, epilepsy, central nervous system injury.

oz

Noérojenik pulmoner édem, santral sinir sistemi hasarina sekonder olarak gelisen artmis adrenerjik
cevap, katekolamin seviyesinde artis, pulmoner hidrostatik basing artigi sonucu meydana gelen
alveolar édemdir. Nérojenik pulmoner édem nedenleri arasinda, travmatik beyin hasari, felg,
intrakranial kanama, akut hidrosefali, menenjit, asin doz ilag alimi ve epilepsi yer alir. Pulmoner
6deme badli nefes darlidi, bksliriik, pembe kdpliklii balgam gibi nonspesifik semptomlar izlenebilir. Biz
43 ve 32 yaslarinda, epilepsi tanili iki hastanin epileptik nébet sonrasi gelisen solunumsal yakinmalar
ile acil servise basvurup yapilan tetkikler sonucu nérojenik pulmoner 6dem tanisi alan ve sonrasinda
semptomatik tedaviyle klinik diizelme gériilen iki vakayi sunuyoruz.

Anahtar Sézciikler. Nérojenik pulmoner édem, epilepsi, santral sinir sistemi hasari.

INTRODUCTION

Neurogenic pulmonary edema is a critical clinical
condition characterized by the sudden onset of
pulmonary edema following injury to the central
nervous system, and it is a relatively rare
occurrence (1). It can develop as a result of
various central nervous system disorders,
including head trauma, subarachnoid
hemorrhage, multiple sclerosis, strokes, cervical
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spine injury, central nervous system tumors, and
epilepsy (2). Although the exact pathogenesis
remains unclear, the increased catecholamine
levels resulting from the adrenergic response to
central nervous system injury, along with
elevated pulmonary hydrostatic pressure and
increased capillary permeability, are considered
to be the underlying cause (1).

173


https://orcid.org/0000-0001-6803-4467
https://orcid.org/0000-0001-9445-1598
https://orcid.org/0009-0001-6178-4916
https://orcid.org/0000-0002-3778-0077
https://orcid.org/0000-0002-4597-949X
https://orcid.org/0000-0002-7441-288X

The most frequently observed findings include
shortness of breath, cough, hypoxemia, pink
frothy sputum, rales on auscultation, and bilateral
pulmonary infiltrates on chest radiography. While
pulmonary edema can develop within minutes to
hours following central nervous system injury, it
may be resolved with the appropriate
symptomatic treatment within 48-72 hours (3).
This case series presents two cases of
neurogenic pulmonary edema that developed
subsequent to epileptic seizures.

Written consent was obtained from the patient
stating that medical data could be published.

CASE REPORT 1

A 43-year-old female patient diagnosed with
epilepsy experienced three consecutive epileptic
seizures following numbness on the left side of
her body. The patient presented to the
emergency department with complaints of
shortness of breath, chest pain, and a small
amount of pink sputum following the seizures.
Upon admission to the emergency department,
the patient’s body temperature was 36.8°C, heart
rate was 87 beats per minute, blood pressure
was 121/68 mmHg, and peripheral oxygen
saturation was measured at 82% while receiving
6 liters per minute of oxygen inhalation.
Laboratory results revealed a C-reactive protein
level of 0.62 mg/dL, creatinine level of 1.1 mg/dL,
white blood cell count of 12,900/mL, hemoglobin
level of 8.9 g/dL, and platelet count of
221,000/pL. Arterial blood gas analysis showed a
pH of 7.42, pO2 of 69.4 mmHg, pCO2 of 37
mmHg, and an oxygen saturation (SO2) of 92%.
The patient reports experiencing seizures
intermittently over the past five vyears,
accompanied by shortness of breath following the
seizures. Upon respiratory examination, bilateral
rales were audible at the bases during

auscultation. Chest radiography revealed an
increase in central-weighted heterogeneous
opacity, more pronounced in the right lung

(Figure-1a). Computed tomography of the chest
revealed widespread areas of increased density
in a central-weighted alveolar pattern, particularly
pronounced in the right upper lobe, accompanied
by bilateral peripheral focal ground-glass
opacities (Figure-1b). Echocardiography
demonstrated an ejection fraction of 65% and
identified grade 1 mitral regurgitation. The
cardiological assessment did not indicate the
presence of heart failure. Neurological
examination revealed no evidence of pathological
findings. The neurology team-initiated treatment
for epilepsy with levetiracetam.
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The patient admitted to the Chest Diseases Clinic
was initiated on inhaled oxygen therapy and
broad-spectrum antibiotic treatment. During the
subsequent follow-up period, the patient
exhibited a notable improvement in respiratory
symptoms, accompanied by a marked
enhancement in lung radiological findings by the
conclusion of the first week of follow-up (Figure-
1c).

Approximately 9 months after discharge, the
patient presented to the emergency department
following another epileptic seizure, accompanied
by shortness of breath and hemoptysis of about
200 mL. The physical examination findings and
laboratory parameters were similar to those of
the previous admission. Chest radiography
revealed an increase in bilateral heterogeneous
opacities, more pronounced in the central region
of the right Ilung (Figure-1d). Computed
tomography of the chest revealed the presence
of diffuse, scattered areas of increased nodular
density, which were particularly prominent in the
middle and lower Ilobes. Additionally, focal
ground-glass opacities were observed (Figure-
le).

The patient was monitored in the Chest Diseases
Clinic with oxygen inhalation therapy. No
pathological findings were observed on the
computed tomography of the brain. The epilepsy
treatment was adjusted. During follow-up, the
patient's hemoptysis had completely regressed,
and significant improvement was noted in
respiratory symptoms and in the lesions on chest
radiography (Figure-1f). The patient's condition is
being monitored stably with regular follow-ups in
the Chest Diseases and Neurology departments.
P . .

Figure-1. Figures-1a and 1b show the chest X-ray and
tomography findings taken at the patient's first
application; Figure-1c shows the chest X-ray findings
taken at discharge. Figures-1d and 1e show the chest
X-ray and tomography findings taken at the re-
application 9 months after discharge; and Figure-1f
shows the discharge X- ray.
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CASE REPORT 2

A 32-year-old female patient with a known
diagnosis of epilepsy was brought to the
emergency department after fainting while at
work. She was unable to recall the events
preceding or following the incident. According to
her relatives, she experienced convulsions during
the episode. The patient had previously reported
occasional shortness of breath and palpitations
with exertion. She is currently undergoing
treatment with metoprolol for mitral regurgitation.
The patient has a documented history of smoking
of 15 pack-years and is an active smoker. The
patient's vital signs at the time of initial
presentation to the emergency department were
recorded as follows: body temperature 36.9°C,
heart rate 119 beats per minute, blood pressure
135/90 mmHg, and peripheral oxygen saturation
of 78% (room air). On respiratory examination,
bilateral rales were auscultated in the middle and
lower lung zones. There was no evidence of
edema in the pretibial region. Neurological
examination revealed a Glasgow Coma Scale
(GCS) score of 15, with the patient being
conscious, oriented, and cooperative. Motor
strength was assessed as 5/5 in all four
extremities. The echocardiogram demonstrated a
normal ejection fraction and identified grade 1
mitral regurgitation. Upon examination of the
laboratory values, C-reactive protein was 0.17
mg/dL, creatinine was 0.93 mg/dL, BNP was 486
pg/mL, troponin was 12 ng/L, leukocyte count
was 8.980/mL, hemoglobin was 14.1 g/dL, and
platelet count was 219.000/uL. The pH of the
arterial blood gas was 7.40, with a PO2 of 44
mmHg, a PCO2 of 25 mmHg, and a SO2 of 79%.
Computed tomography of  the chest
demonstrated ground-glass opacities and
consolidated areas in all lobes and segments of
both lungs (Figures-2a-2b). The brain computed
tomography did not reveal any findings
suggestive of acute intracranial stroke,
hemorrhage, or mass effect. The patient was
admitted to the intensive care unit with a
diagnosis of neurogenic pulmonary edema.
Symptomatic treatment was initiated. During
follow-up, the patient did not report any
respiratory complaints, required no supplemental
oxygen after 48 hours, and showed significant
regression on chest radiography. The patient was
discharged with recommendations for follow-up in
the neurology and pulmonology outpatient clinics
(Figure-2c).
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Figure-2. Figures-2a and 2b show the tomography
findings taken at the patient’s first application; Figure-
2c shows the chest X-ray findings taken at discharge.

DISCUSSION

Both cases presented with a diagnosis of
epilepsy and neurogenic pulmonary edema,
which developed following epileptic seizures. A
review of the literature revealed that pulmonary
edema occurring after epileptic seizures is rare
but can increase mortality (4).

The pathophysiology of neurogenic pulmonary
edema has not been fully elucidated. The most
widely accepted mechanism is non-cardiogenic

alveolar edema resulting from increased
adrenergic response secondary to elevated
intracranial pressure, leading to increased

catecholamine levels and elevated pulmonary
hydrostatic pressure (5, 6). The most common
causes of neurogenic pulmonary edema are
head trauma, subarachnoid hemorrhage,
encephalitis, brain tumors, stroke, and epileptic
seizures (7). Due to the absence of established
diagnostic criteria, diagnosis can be challenging.
In cases, acute onset of dyspnea, tachypnea,
pink frothy sputum, tachycardia, and a decrease
in peripheral oxygen saturation are typically
observed, often accompanied by neurological
symptoms and signs. In the presence of a
neurological condition that increases intracranial
pressure, arterial blood gas analysis typically
reveals hypoxemia, and chest radiography shows
centrally weighted opacities (1). Due to the
absence of specific diagnostic criteria for
neurogenic pulmonary edema, it is essential to
exclude other potential causes of pulmonary
edema (3). The fundamental principles of
treatment for neurogenic pulmonary edema
include ensuring adequate oxygenation and
providing sufficient ventilatory support with
positive end-expiratory pressure, as well as
reducing intracranial pressure. Although there is
limited data regarding mortality, a study involving
21 cases reported a mortality rate of 10%. Similar
to our two cases, most patients improve within 48
to 72 hours with supportive treatment (8).
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CONCLUSION

Neurogenic pulmonary edema is a relatively
uncommon condition, and acute pulmonary
edema is predominantly of cardiogenic origin.
However, in patients with central nervous system
pathology and no cardiac pathology to explain

the condition, the presence of accompanying
dyspnea, cough, hypoxemia, and bilateral
opacities on chest radiography should raise
suspicion for neurogenic pulmonary edema.

Conflict of interest: None of the authors have
conflict of interest to declare.
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oz

Glioblastoma multiforme (GBM), beyin timorleri arasinda en sik goriilen ve en agresif malign timor
olarak bilinir. Yiksek dereceli malign glial hiicrelerden kaynaklanan bu timor, beyin iginde lokalize olma
egilimindedir. Bununla birlikte, GBM'nin ekstrakraniyal metastazlari son derece nadir goértlmektedir.
Genellikle hastaligin ileri evrelerinde, tedaviye direngli vakalarda akcigerler, karaciger ve lenf nodilleri
gibi organlarda ortaya c¢ikabilmektedir. Ancak metastazlar, nadiren de olsa kemik, deri ve diger
organlarda da ortaya cikabilir. Ekstrakraniyal metastazlarin varlidi, hastaligin biyolojik olarak daha
agresif bir hal aldigini gosteren énemli bir prognostik faktordir. Ekstrakraniyal metastazlar beynin
disinda bazi organlarda semptomlarla ortaya ¢ikmaktadir ki bu metastazin tedavisi ve sirecini oldukga
zorlastinr. Kan beyin bariyerinin varligi nedeniyle ekstrakraniyal metastazlarin gergeklesme ihtimali
miamkin gorinmezken, glinimizde bazi klinik vakalarda ekstrakraniyal metastazlarinin gorilme
oraninin %0.5-2 arasinda oldugu degerlendirilmistir.

Klinik galismalar, ekstrakraniyal metastazlari olan GBM hastalarinin daha kisa yasam siirelerine sahip
oldugunu ve tedaviye daha az yanit verdiklerini ortaya koymaktadir. Bu durum, metastazlarin tedaviye
karsi direncgli dogasi, hasta sagkaliminin kisa olmasindan dolayr metastazlarin fark edilemeyisi ve
hastaligin kontrol altina alinmasinin zorlugundan kaynaklanmaktadir.

Tani ve tedavi slreclerinde, ileri gorintileme teknikleri ve sistemik tedavi yontemleri dnemlidir. Ancak
glinimizde GBM metastaz tedavisi igin standart bir protokolii bulunmamaktadir. Bununla birlikte,
GBM’nin ekstrakraniyal metastazlari Gzerine daha fazla klinik arastirma yapilmasi, tedaviye yonelik
daha eftkili stratejilerin gelistiriimesine olanak saglayacaktir.

Anahtar Sozciikler: Glioblastoma multiform, beyin timord, ekstrakraniyal metastaz.

ABSTRACT

Glioblastoma multiforme (GBM) is know as most common and aggressive malignant tumor among brain
tumors. Originating from high-grade malignant glial cells, this tumor tends to be localized within the
brain. However, extracranial metastases of GBM are extremely rare. Extracranial metastases are
generally observed in organs such as lungs, liver and lymph nodes in treatment-resistant cases, usually
in advanced stages of the disease. However, metastases may rarely occur in bone, skin and other
organs. The presence of extracranial metastases is an important prognostic factor, indicating that the
disease has become more biologically aggressive. Extracranial metastases occur with symptoms in
some organs other than the brain, making the metastasis treatment and process very difficult. While the
possibility of extracranial metastases seems unlikely due to the presence of the blood-brain barrier, it
has been evaluated that the the incidence of extracranial metastases is between 0.5-2% in some clinical
cases.
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Clinical trials have demonstrated that GBM patients with extracranial metastases have reduced survival
and are less responsive to treatment. This is attributable to the refractory nature of metastases and the
potential for metastases to go undetected due to the limited survival of patients, which complicates

effective disease management.

The utilization of advanced imaging techniques and systemic treatment modalities are of paramount
importance in the diagnosis and treatment processes. However, there is currently a paucity of
standardised protocols for the treatment of GBM metastases. Further clinical research on extracranial
metastases of GBM will facilitate the development of more effective treatment strategies.

Keywords: Glioblastoma multiforme, brain tumors, extracranial metastasis.

GiRIiS
Olum sarkitlari (brinicles) gok nadir olarak gériilen
ve dokundugu her canliyi hizli bir sekilde éldiren

doga olayidir. Denizin ylzeyindeki buz
kutlesinden ayrilan asin  soduk tuzlu su,
etrafindaki suyu dondurarak deniz tabanina

ulasirken sualtinda devasa buz sarkitlari olusur
(1). Bu nadir doga olayinda deniz suyundan ¢ok
daha yogun olan asiri soguk su, buz kitlesinin
icinden kacgabilecek bir yol buldugunda yogunlugu
nedeniyle asagl dogru hareket eder ve denizin
dibine dogru iner. Dipte bulunan deniz canlilari ile
temas etmesi halinde, temasta bulundugu tim
canlilari hizh bir sekilde oldurir ve yayllmaya
devam eder (2).
Glioblastoma Multiforme (GBM) da dider tum
gliomalar arasinda en yiksek 6lim oranina sahip
olan cerrahi, kemoterapi, radyoterapi gibi standart
tedavilere diren¢ gdsteren en agresif ve en sik
tekrarlayan glioma tdrlerinden biridir (3). Primer
beyin tumorleri arasinda yaygin goérilmesine
ragmen, GBM’nin ekstrakraniyal metastazlar
oldukga nadirdir ve yalnizca %0,4-%2 oranindadir
(4, 5). Bu dusuk oranlarla beraber metastatik
glioblastoma igin prognoz, tanidan sonra 6 aylik
sagkalim orani ile iliskilendirilmistir (5). Beyindeki
kan-beyin bariyerinin varligi ve genel olarak dusuk
medyan sag kalim nedeniyle GBM'lerin MSS
disinda metastaz yapmadigi dusitniimekteydi
ancak Davis L., 1928 yilinda ekstrakraniyal GBM
metastazinin  ilk  tanimini  yaparak GBM
diinyasinda yeni bir kapiy! aralamistir (6).
Bu nadir gézlenen metastaz, hastalarin kisalmig
yasam sureleri nedeniyle glioblastoma
hicrelerinin ekstrakraniyal organlarda yerlesmesi
icin yeterli zamanin olmadig1 disuncesiyle hep
yuzeysel olarak yorumlanmistir. Ayrica tumor
hicrelerinin  bulunduklari néral ortamin disina
sizmasini ve hayatta kalmasini engelleyen bazi
icsel biyolojik engellerin de oldugu bilinmektedir.
Bunlar;
(i) Beyin ve omurilik icinde sistemik yayilmaya
izin veren lenfatik sistemin olmamasi,
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(i) Intrakranial venler etrafinda bulunan ve timor
hlcrelerinin  penetrasyonunu  engelleyen
yogun dura materin varligi,

(iii) Glioblastoma hicrelerinin  sagkalimini  ve
proliferasyonunu kolaylastiran besleyici bir
stromanin  diger organlarda olmamasi
seklinde siralanabilir.

Bununla birlikte, bu engellere ragmen, literatiirde
ekstrakraniyal glioblastomalara nadiren de olsa
rastlanmis ve klinik veriler bildirilmistir (7).

Ekstrakraniyal metastazlar ile ilgili 1958-2024
yillari arasinda 102 klinik vaka bildirilmis ve bu
vakalarla ilgili cinsiyet, yas grubu gibi bazi
demografik Ozelliklerin SEGICi oldugu
yorumlanmigtir. Bu vakalardan 40 tanesi kadin
bireylere aitken, 71 tanesinin de erkek bireylere ait
oldugu rapor edilmektedir. Bu vakalardan yalnizca
10 tanesi 18 yasindan kiglk bireylerde
tanimlanirken, 90 tanesi yetiskin bireylerde
rastlanan GBM metastaz vakasidir (8, 9).
GBM'deki bu metastaz mekanizmasi henliz tam
olarak bilinmemekle birlikte, birka¢ hipotez 6ne
surllmektedir. Bunlar arasindaki en olasi yol;
timorin dural damarlar yoluyla dogrudan
ekstrameningeal dokuya erisimidir (10). Bu
hipotezi destekler nitelikteki kanitlar, metastazdan
en sik etkilenen organlar olan akcigerler ve lenf
dugumlerindeki tohumlanma paternine
dayanmakta ve timoérin hematolojik veya lenfatik
yollari tercih ettigini dustindurmektedir. Paget'in
onerdigi gibi, "tohum" bir timor hicresinin ana
timorden yeni ve uzak bir yere go¢c etme ve
kolonilesip buUyimek igin uygun bir ortamda
(toprak) yeniden var olma yetenegini temsil
etmektedir (11) ve bu "Tohum ve Toprak" hipotezi,
metastatik yayillma igin bir mekanizma olarak
bugin hala gegerliligini korumaktadir. Son
zamanlarda GBM hastalarinin = %20-39'unda
kanda dolasan timor hiicrelerine (CTCs)
rastlanmistir. Bu durum timér hdcrelerinin kan-
beyin bariyerini asma ve sonrasinda immun
sistemden de kagarak kan dolagsiminda hayatta
kalma potansiyeline sahip oldugunu
gOstermektedir (10).
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Su anda ekstrakraniyal GBM metastazlar igin
standart bir tedavi protokoli mevcut dedgildir.
Bununla birlikte, Lun ve arkadaslari, farkh tedavi
ydntemlerinin  ardigik  olarak  eklenmesiyle
metastatik hastalarda sag kalimin artmasina
yonelik bir egilim gbzlemlemigtir (7). Ameliyat +
radyasyon + kemoterapi + beyin omurilik sivisi
(BOS) santi  uygulanan hastalar, yalnizca
ameliyat, vyalnizca radyasyon, ameliyat +
radyasyon ve ameliyat + radyasyon + kemoterapi
uygulananlarla karsilastirildiginda metastazdan
6lime kadar en uzun ortalama sag kalim suresine
sahip oldugu bildiriimektedir (7).

Ekstrakraniyal metastazlarin tanisi, genellikle ileri
goruntileme teknikleri kullanilarak yapilmaktadir.
Manyetik rezonans goruntileme (MRG) ve

bilgisayarli tomografi (BT), beyin i¢i lezyonlarin
degerlendiriimesinde yaygin olarak kullanilirken,
ekstrakraniyal metastazlarin tespiti icin genellikle
PET-CT gibi daha hassas ydntemler tercih
edilmektedir. Bu  géruntileme  ydntemleri,
metastatik lezyonlarin  erken tespitine ve
hastaligin yayilma dizeyinin belirlenmesine
yardimci olmaktadir (12).

Bu bilgilerin yani sira klinikten gelen verilere gore
ekstrakraniyal metastazlarin en yaygin bolgeleri;
lenf dagudmleri, akcigerler, plevra, yumusak
dokular, bezler, karaciger ve kemik dokulari olarak
gorilmektedir (4). Ancak daha sira disi metastatik
glioblastoma 6rnekleri kalp, adrenal bez, bdbrek,
diyafram, mediasten ve pankreasta da
bildirilimektedir (13).

&
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Sekil-1. Glioblastoma Multiform metastazlarinin yaygin olarak gerceklestigi organlar gosterilmektedir. BioRender

ile gizilmigtir.

Akciger Metastazi

Metastazlarin primer odak bdlgesinin hastaligin
prognozunu etkiledigi gortlmektedir ve bu
baglamda akciger metastazi diger metastazlar
arasinda en olumsuzu olup; hastalar 2,7 aylk bir
sagkalim suresine sahiptir (7,14). Epidemiyolojik
olarak, daha gen¢ hastalar ekstrakranyial
metastaz gelistirmeye daha yatkindir ve vakalarin
yaklagikk %0,2 ila %1'inde bu metastazlar
gorilmektedir (15). 2015 yilinda Ray ve
arkadaslan tarafindan Gc¢ farkli vaka U(zerinde
yapilan ¢alismada, 29 yasindaki kadin hastanin
beyninde bulunan 7 cm boyutundaki kitlenin total
rezeksiyon ile beraber adjuvan ve isin tedavisi
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uygulamasindan yaklasik 17 ay sonra tUmorin
tekrar nuksettigini gériimastir. Ardindan ameliyat
Oncesi yapilan goégus rontgeninde, akcigerde
asemptomatik bilateral, ¢oklu yuvarlak
hiperdansite alanlarinin yapilan biyopsiyle birlikte
hastanin metastatk GBM’e sahip oldugu
bildirilmistir (14).

Ayrica primer timdre sahip olmayan ancak GBM'li
bir donérden vyapilan bilateral akciger nakli
sonrasinda metastatik GBM’in gelistigine dair iki
rapor bulunmaktadir. Bu da 6lim aninda fark
edilmeyen GBM mikrometastazlarinin
olabileceginnin kaniti olabilir-(16).
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Yapilan kraniyotomiler, MSS'nin dogustan gelen
savunma mekanizmasini degistirmekte ve timor
hicrelerinin hematojen olarak kan damarlarina
girmesini kolaylastirmaktadir. Bu olay, diger
organlara metastazin yolunu da agabilmektedir
(17).

Lenf Diiglimleri Metastazi

Ekstrakraniyal GBM’nin; hematojen yol ile
dagihiminin yani sira lenfojen veya serebrospinal
sivi aracili ventrikller sant yoluyla yayillimi da s6z
konusudur (18). Embriyolojik gelisim sirasinda,
lenf digumleri ve lenfojen doku parotis bezinin
icine dahil olmaktadir. Parotis bezine gerceklesen
metastazlar en sik lenfojen yayilimla ve nadiren
hematojen yayilim ile gelisirken, parotis
ve servikal lenf nodu metastazlari agri ve
bezlerdeki sisme ile karakterize olarak meydana
gelmektedir (19).

Literatirde lenf nodu metastazi olan hastalarin
¢ogu birden fazla sayida kraniyotomi gecirmekte
ve lenf nodu metastazinin, beyin anatomik
yapilarinin cerrahi olarak tahrip edilmesi nedeniyle
meydana geldigi ve timor hlcrelerinin meningeal
ve/veya kafa derisi lenf damarlarina erismesine
izin verdidi icin yayllima olanak sagladig
disunulmektedir (20). Ancak, ameliyat dncesi lenf
nodu veya uzak metastazlarin oldugu bazi
vakalarda da bildirilmektedir (21). Literatlrdeki bir
vaka raporunda hastanin, 2 yildan uzun suredir
adjuvan temozolomid tedavisi almis ve ylksek
interlokin-2 reseptdrl sergiledigi belirtilmigtir. Bu
nedenle baslangicta mediastinal lenf
digumlerindeki metastatik GBM'den ziyade uzun
vadeli temozolomid tedavisiyle iligkili sekonder
I6semiden suphelenilmistir (22). Yapilan son takip
MRI'sinda intrakraniyal timor tekrarlamamis ve bu
durum meydana gelen GBM lenf nodu
metastazlarinin tespitini geciktirmigtir. Ek olarak
buradan da metastaz yaparak akcigerlere
ilerleyerek hastanin yasam kaybina neden
olmustur (20).

Kemik Metastazi

Omurgada meydana gelen GBM metastazlari en
sik torasik omurlarda gérulirken, lomber, servikal
ve sakral bolgelerde de gorilebilmektedir (23).
Omurga icinde ortaya ¢gikan GBM metastazlari litik
veya sklerotik olabilmektedir (24). Kemik
metastazlari bulunan hastalarin %70'inde ilk
semptom siddetli sirt agnsidir (25). Bazi
durumlarda tumoér infiltrasyonu  segmental
instabiliteye, patolojik kiriklara ve  kifotik
deformitelere neden olabilmekte ve bu durumlar
da agriy1 dayanilmaz hale getirebilmektedir. Diger
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semptomlar arasinda radikiler agri, bagirsak ve
mesane disfonksiyonu, uyusma, karincalanma,
glc kaybi, felg ve kilo kaybi gibi durumlara da
rastlanmaktadir (4).

10 yasinda bir kiz gocugunun ekstrakraniyal
metastazini sunan bir klinik vakada, 2 aydir siren
bas agrisi ve bas donmesi sikayeti ile hastaneye
basvurmus ve timoérin  cikarilmasi igin
kraniyotomi yapilmistir. Pediatrik ylksek dereceli
GBM hastalarinda adjuvan kemoterapi igin
standart tedavi olmadiindan, tedavi kararlari
pediatrik ndro-onkoloji ekibi tarafindan sinirli
literatiire dayanarak verilmistir. ilk ameliyattan 4
ay sonra bel agrisi gelisen hastada omurganin
MRI'sinda L1 seviyesinde gelismis bir lezyonla
birlikte bir kompresyon kirigi oldugu goérilmus ve
tim vicut kemik taramasiyla GBM’nin osteolitik
kemik metastazi oldugu dogrulanmistir. ilk
kritonomiden 5 ay sonra yeniden niks eden GBM
ile birlikte 11. ayda ikincil metastazlar akciger ve
lenf nodlarinda gelismistir-(15).

Karaciger Metastazi

Karaciger metastazlari diger metastazlara gore
nispeten daha nadirdir. Karaciger metastazli GBM
ile ilgili tim mevcut literatir incelendiginde,
karaciger metastazlarinin neredeyse tamami
primer GBM'yi ¢cikarmak i¢in yapilan ilk cerrahiden
sonra gorulmustir. Karaciger metastazlari olan
tanimlanmig vakalarin gogunda da tek veya birkag
metastatik timor oldugu belirtilmigtir (13).
Literatirde yer alan bir diger vakada GBM tanisi
konulan ve ilk rezeksiyon sonrasi timér nuksu
gerceklesen hasta, siddetli karin agrisi sikayetiyle
hastaneye bagvurdugu karin ve pelvisin BT
taramasi sonucunda, gesitli boyutlarda ¢ok sayida
karaciger lezyonu goézlenmis ve bu karaciger
lezyonlarindan  birinin  biyopsisi  sonucunda
histopatolojik olarak, GBM metastazlariyla uyumlu
karaciger dokusu oldugu dogrulanmistir—(23).
Laboratuvar histopatoloji sonuglari ve
goéruntileme bulgularina dayanarak bu hastaya
beyinde yaygin karaciger ve kemik metastazlari
bulunan GBM tanisi konuldugundan
bahsedilmektedir (22).

TARTISMA

GBM, beyin parankiminde hizla buyiyen,
heterojen yapiya sahip, ylksek dereceli bir malign
timordir. Bu timoér, beyin icinde lokalize olma
egilimindedir, ancak nadiren ekstrakraniyal
organlara metastaz yapabilmektedir.
Ekstrakraniyal metastazlar, GBM'nin ileri
evrelerinde ortaya ¢lkar ve genellikle hastahgin
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kotu prognozuna isaret eder. Metastatik yayillimin
mekanizmalari ve bu metastazlarin hedef
organlari konusu hald ¢ok sayida belirsizlik
icermektedir.

GBM hdcrelerinin periferik kan yoluyla viicudun
diger bolgelerine yayilma mekanizmasi, 6zellikle
bu timodrlerin diger ekstrakraniyal organlara
metastaz yapma sireci héla tam olarak
anlasilabilmis degildir. "Tohum ve toprak" hipotezi,
bazi timoér hicrelerinin belirli organlarda veya
organ boélumlerinde segici olarak metastaz yapma
egiliminde oldugunu ileri sirmektedir. Bu hipotez,
timoér hucrelerinin  yalnizca o organin  mikro

gevresine uygun  bir ortamda  blylime
gereksiniminden ya da timoér hicrelerinde,
organlara 0zgu endotel hicrelerindeki

reseptoriere baglanan belirli ylizey belirteglerinin
bulunmasindan kaynaklanabilecegini one
sturmektedir (26).

Bir calismada, farkli kanser tirleri taranarak,
GBM'nin; akciger (26 gen) ve karaciger kanseri
(18 gen) ile benzer genlerde asiri ekspresyon
gOsterdigi  belirlenmistir. Bu bulgular, GBM
hicrelerinin bu organlara metastaz yapmayi tercih
edebilecegdini ve bu organlara 6zgl doku secici
genlerin asiri ekspresyonunun metastazda rol
oynayabilecegini gOstermektedir. Ayrica,
dolasimdaki GBM hiicrelerinin mezenkimal bir
ekspresyon profili sergiledigi de belirtiimektedir.
Bazi arastirmacilar, bu hcrelerin kan dolagimina
gecis kabiliyetinin  mezenkimal 6zelliklerinden
kaynaklandigini ileri sirmuslerdir (27).

Glioblastomalarin  yaklasik %40''nda EGFR
(epidermal biylime faktdri reseptdrd) gen
amplifikasyonu goézlemlenmistir.  Dolasimdaki
GBM hicrelerinin bazilarinda EGFR
amplifikasyonu belirlenmis ve bu durumun da
EGFR sinyal yollarinin GBM'nin ekstrakraniyal
yayilimini destekleyebilecegi fikri ortaya ¢ikmistir
(28).

Bagisiklik sistemi de GBM'nin ekstrakraniyal
metastazlarinda rol oynayabilmektedir.
Glioblastomali organlardan alinan nakillerin
alicillarinda ekstrakraniyal metastazlarin
gorulmesi bu durumu  desteklemektedir.
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Glioblastomali organlarin %12,5 ile %25 oraninda
timora aliciya aktardigi  bildirilmigtir (27). Bu
baglamda vyapilan bir c¢alismada, GBMli
hastalardan organ nakli yapilan 11 hastanin
3’linde karaciger metastazi, 3’Unde bdbrek
metastazi ve Sinde akciger metastazi gelistigi
bildirilmektedir (29).

GBM'nin ekstrakraniyal metastazlarinin
tedavisiyle ilgili mevcut bilgiler sinirlidir. Bununla
birlikte, tedavi segenekleri arasinda temozolomid,
karboplatinli bevacizumab (Avastin) ve
karboplatinli docetaxel gibi tedavi kombinasyonlari
yer almaktadir. Ancak, bu tedavi sec¢eneklerinin
etkinligi sinirhdir. GBM metastazinin tedavisinin
arastirilmasindaki zorluk, ideal hayvan
modellerinin eksikligidir. Mevcut fare modelleri,
insan  kan-beyin  bariyerini  ve  bagisiklik
sistemlerini dogru bir sekilde taklit etmemektedir
(13). insan beyninin karmasik yapisi, yogun hiicre
poptlasyonu ve bagisiklik yanitlari ile sekillenen
mikro c¢evrenin varligi gibi nedenler, mevcut
hastaligin taklit edilmesi ve seyrinin tahminini
oldukga zorlagmaktadir.

SONUG

GBM'nin  ekstrakraniyal metastazlari  nadir
gorulmekle birlikte, hastalarin  prognozunu
olumsuz yoénde etkileyen onemli bir klinik

durumdur. Olimcil beyin herniasyonundan énce
klinik olarak bu metastazlari tanimaya vakit
kalmamaktadir. GBM’nin metastatik potansiyeli,
genetik ve biyolojik faktorlerle sekillenmekte ve
metastazlarin varligi, hastaligin daha agresif hale
geldigini  gostermektedir. Tani ve tedavi
surecglerinde ileri gorintileme teknikleri ve
sistemik tedavi segenekleri Gnemini korumaktadir
ancak tedaviye karsi gelisen diren¢ ve metastaza
yonelik sistemik bir tedavi planinin olmayisi hala
blylk bir zorluk teskil etmektedir. Ekstrakraniyal
metastazlarin yonetimi ve tedaviye ydénelik daha
etkili yaklagimlarin gelistiriimesi icin daha fazla
arastirma yapilmasi; bu timoérle savasmak igin
blylk énem arz etmektedir.

Cikar catismasi: Bu gcalismada yazarlar arasinda
cikar catismasi bulunmamaktadir.
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Glioblastoma multiforme tedavisindeki birincil engel: kan beyin bariyeri

The primary obstacle in glioblastoma multiforme treatment: the blood-brain barrier
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oz

Diinya Saglik Orgitu tarafindan derece 4 astrositom olarak siniflandirilan Glioblastoma Multiforme
(GBM), merkezi sinir sisteminin en agresif ve yaygin gorulen primer beyin timérudur. Klinikteki GBM
hastalari icin mevcut tedavi; rezeksiyonun ardindan es zamanli uygulanan radyoterapi ve kemoterapiyi
icermektedir. GBM tedavisindeki bu yaklagimlarin etkinligi; timor heterojenligi, glioma kdk hucreleri,
DNA hasar onarim mekanizmalari ve kan-beyin bariyeri gibi faktdrler nedeniyle yetersiz kalmaktadir.
Temozolomid, lipofilik bir ajan olmasi nedeniyle kan-beyin bariyerini kolaylikla gegebilmekte ve bu
Ozelligi sayesinde glioma tedavisinde etkili bir ajan olarak kullaniimaktadir. Bununla birlikte, hastalarin
biyik bir kisminda niks meydana gelmekte ve bu hastalar temozolomide uzun sire maruz kaldigi i¢in
tedaviye direng gelistirmektedir. Ginimuizde, niiks eden GBM hastalari igin farkl bir tedavi yaklasimi
s6z konusu degildir. Bu ylzden, hasta sagkalimini uzatacak yeni ajanlarin arastiriimasi son derece
onemlidir.

Terapotik ajanlarin merkezi sinir sistemine iletimi, kan-beyin bariyeri tarafindan engellenmekte ve
beyindeki hedeflenen bélgelere erisim, GBM icin yeni ilaglarin gelistirimesinde en blylk zorluklardan
birini olusturmaktadir. Beyin timorleri tedavisinde kan-beyin bariyerinin ilag gegcirgenligi heterojen bir
yapl sergilemektedir. Sonug olarak, bu bariyer gegirgenliginin module edilmesi ve ilag biyoyararlanimini
artirmayi hedefleyen cesitli stratejiler gelistiriimelidir. Kan-beyin bariyerinin asiimasi, hedefe yoénelik
tedavi yaklasimlarinda dikkate alinmasi gereken énemli bir konudur. Bu derleme, kan-beyin bariyerinin
GBM ile iligkisini inceleyerek, konuya dair gtincel bilgileri ayrintili bir sekilde sunmayi amaclamaktadir.

Anahtar Sozciikler: Glioblastoma multiform, kan-beyin bariyeri, tedavi yontemleri.

ABSTRACT

Classified as grade IV astrocytoma by the World Health Organization, Glioblastoma Multiforme (GBM)
is the most aggressive and common primary brain tumor of the central nervous system. The current
standard treatment for GBM patients in clinical practice involves resection followed by concurrent
radiotherapy and chemotherapy. The effectiveness of these approaches in GBM treatment remains
limited due to factors such as tumor heterogeneity, glioma stem cells, DNA damage repair mechanisms,
and the blood-brain barrier. Temozolomide, due to its lipophilic nature, easily crosses the blood-brain
barrier, making it an effective agent in the treatment of gliomas. However, a significant proportion of
patients experience recurrence, and due to prolonged exposure to temozolomide, they develop
resistance to the treatment. There is currently no alternative therapeutic approach for recurrent GBM
patients. Therefore, the investigation of novel agents is of paramount importance to prolong patient
survival.
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The permeability of the blood-brain barrier to therapeutic agents in the treatment of brain tumors exhibits
heterogeneity. Consequently, various strategies aimed at modulating this barrier permeability to
enhance drug bioavailability should be developed. Overcoming the blood-brain barrier is a critical
consideration in targeted therapeutic approaches and must be addressed in the development of effective
treatments. This review aims to provide a comprehensive analysis of the relationship between the blood-
brain barrier and GBM, presenting the most recent findings and insights on the subject.

Keywords: Glioblastoma multiforme, blood-brain barrier, treatment methods.

GiRIiS

Glioblastoma Multiform (GBM), yilik 100.000
poptulasyonda 3,19 insidans ile yetigkinlerde en
sik gorilen primer beyin timoradir (1).
Gliomalarin derecelendiriimesi i¢cin en yaygin
kullanilan siniflandirma, Diinya Saglik Orgiti
(DSO) tarafindan yapiimaktadir. Bu
siniflandirmada gliomalar, histolojik 6zelliklerine
gore derece 1 ve 4 arasinda olmak Uzere dort
kategoriye ayriimaktadir. Derece |, solid
timorlerdir ve benign Ozellikte olduklari igin bu
timorlerin cerrahi tedavisi miimkindur. Derece |l
timorler, genellikle disik dereceli gliomalari
olusturmaktadir. Derece Il gliomalar ise oldukga
agresif ve invazif olup, hizla blylumektedirler.
izositrat Dehidrojenaz (IDH)-vahsi tip tiimér olarak
tanimlanan GBM, derece IV astrositom olarak
kabul edilmektedir (2). GBM, de novo ortaya ¢ikan
birincil GBM'ler ve distk dereceli
astrositomlardan olusan ikincil GBM'ler olmak
Uzere iki alt gruba ayrimaktadir (3). Birincil
GBM’lerin gortlme orani %90’dir ve bu gruptaki
timorler genellikle hastalik 6ncesi klinik bulgu
vermeden oldukga hizli yayilmaktadir. GBM’lerin
%10’luk kismini ise akut de novo olarak gelisim
gosteren ikincil GBM’ler olusturmakta ve bu
tumorler daha dusuk dereceli timorin ilerlemesi
ile ortaya c¢ikmaktadir (4). Birincil GBM'ler
erkeklerde, ikincil GBM'ler ise kadinlarda daha sik
gorulmektedir (5).

Glioma, ndronlarin destek hiicreleri olarak bilinen
glia hdcrelerinin malign karakter kazanmasiyla
ortaya c¢lkmakta ve yildiz seklinde iginsal
karakterde blylyerek beyin dokusuna
yayllmaktadir. GBM, tim merkezi sinir sistemi
(MSS) tumorlerinin yaklasik %15'ini ve primer
beyin timoérlerinin de %45'ini olusturmaktadir (6).
Cocuklarda nadir gérilmekte ve gogunlukla 55-65
yas araliinda ortaya c¢ikmaktadir. Hastaligin
gorulme sikhgr 75-84 yaslarda zirve yaparak 85
yastan sonra azalmaktadir (7). 2021 yili DSO
verilerine gore bu timor her 100 kisiden birinde
gorulmekle birlikte, erkeklerde kadinlara gore
daha fazla rapor edilmistir. Bunlara ilaveten
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yapilan c¢alismalar, GBM insidansinin beyaz
irklarda artis gdésterdigini  bildirmektedir (8).
Literatirde hastaligi olusturan risk faktorlerine dair

kesin bir bilginin yer almamasina ragmen
iyonlagtirici  radyasyonun ilk sirada oldudu
bilinmektedir (9). Sigara igme, uyusturucu

kullanma ve alkol tiketme gibi kisinin yagam
tarzini etkileyen faktorlerden dolayi GBM’e
yakalanma riskini etkileyen bir kanit hentiz yoktur.
GBM hastalarinin klinik belirtileri, timéran yeri ve
derecesine goére dedismektedir. Bu hastalarda
genellikle bas agrisi, havale, hafiza kaybi ve
davranig degisiklikleri ortaya ¢cikmaktadir (10). Bu
belirtiler timorin hizla buyimesi sonucu, beyin igi
basincin artmasiyla meydana gelir. TUmor
ilerledikge tUmorin beyinde basi yaptigi bdlgeye
gore bazi beden fonksiyonlarinda kayiplar
olabilmektedir.

Hizl hicresel proliferasyon, yaygin anjiyogenez
ve invazyon oOzelliklerine karsin bu timorler ¢ok
nadir metastaz yapmaktadir. Klinikteki tedavi,

cerrahi  rezeksiyonu takiben es zamanl
kemoterapi ve radyoterapi tedavisinin
uygulanmasidir  (11). Rezeksiyon, timori

cikartmay! veya kulgulterek kanser belirtilerinden
bir an 6nce kurtulmayr amaglar. Fakat GBM'in
maksimum cerrahi rezeksiyonu zordur. Clnki bu
timorler siklikla invaziftir ve genellikle beynin
konusmayi, motor fonksiyonunu ve duyularini
kontrol eden alanlarinda bulunmaktadir. Buna
ilaveten, GBM hiicrelerinin ¢evre yaplilara infiltre
olmasi, anatomik pozisyonu, karmasik damar
sistemi, timorin yeri ve saglam beyin dokusuna
zarar verme korkusu da tam rezeksiyonu
zorlastirmaktadir. TUmor rezeksiyonu sonrasinda
alinamayan mikroskopik bir timoér kalintisi bile
hastaligin reklrrensine neden olabilmektedir. Bu
yuzden total cerrahi sonrasi kalan tumor
hicrelerinin  prolifere olmasini  6nlemek igin
hastalara es zamanl radyoterapi ve kemoterapi
tedavisi uygulanmaktadir (12). Radyoterapideki
glincel yaklagim; hastalara ginde 2 Gray (Gy)
fraksiyonda, haftada 5 guin olmak tizere toplam 60
Gy olacak sekilde 6 haftalik bir tedavi sirecini
kapsamaktadir. Radyoterapi uygulamasinin, GBM
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hastalarinda nérolojik yagsam kalitesini artirdigdi
bilinmektedir (13). Bu sebeple radyoterapi, glioma
icin dnemli bir terapdtik tedavi olarak kabul edilir.
Fakat hastalarin yasam kalitesini iyilestirmek icin
tek basina radyoterapi tedavisi  yerine
kemoterapdtik ajan olan temozolomid (TMZ) ile
kombine tedavisi hastalarda daha uzun sagkalim
ile sonuclanmigtir (14). Cerrahi ve farmakolojik
tedaviler gibi dnemli ilerlemelere ragmen malign
gliomalar, koéti bir prognoza sahiptirler. Bu
hastalar klinikte uygulanan tedaviye zamanla
direng gelistirirler. Bu ylzden de hasta sagkalimi
12-15 ay ile sinirh ve bu hastalarda 5 yillik
sagkalim orani %6’dan azdir (2). Hastalar bu
kadar sinirli yasam silresine sahip olduklari igin
klinikteki ilk amac¢ hastalarin sagkalim siresini

uzatmaya  yoneliktir.  Hastanin  tedavisini;
MSS’deki timor konumu, heterojen hicre
populasyonu, invazif yapi, glioblastoma kok

hiicreleri, timoér mikrogevresi ve tedavide olusan
direng gibi cesitli engeller kisittamaktadir (15).
Ozellikle beyinde bulunan kan-beyin bariyeri
(KBB) tedaviyi kisitlayan en buylk engeldir.
ilaglarin KBB’den gegebilmeleri igin genellikle
400kDa’dan kuglik ve lipofilik yapida olmalari
gerekmektedir (16). Bu segcici gegirgen bariyer,
ilaglarin MSS’ye ulagmasini engelleyerek kanser
tedavisinin etkinligini azaltmaktadir. Bu
derlemede, beyinde bulunan KBB varliginin
tedavideki etkinligi nasil azalttigi ve bu bariyerin
GBM ile iligkisinin ne yonde oldugu gtincel literattr
esliginde ele alinacaktir.

Giincel Tedavi Yaklagimlari ve Bu Tedavilerin
Zorluklan

GBM tanisi alan bireyler igin etkili tedavi
yontemleri oldukga sinirhdir. MSS’nin en sik
goOrulen malign timoérld olan GBM’in tedavisi;
maksimum cerrahi rezeksiyonu ve radyoterapi ile
T™MZ uygulamasini iceren multimodal
yaklagimlardan olugsmaktadir (17). Bu tedavilere
ragmen; hastalarin ortalama sagkalim suiresi 12-
15 ay ile oldukga kéti bir prognoz sergilemektedir.
Son on yilda, yiksek dereceli gliomalarin (lll ve V.
derece) ortalama sagkalim oranlarinda ilerleme
kaydedilememistir. Klinikte GBM tanisi alan
hastalara ilk olarak rezeksiyon yapilmaktadir.
"Noérosirtrji” terimi ilk kez 1904 yilinda kullaniimig
ancak ilk glioma rezeksiyonu 1884 yilinda
Rickman Godlee tarafindan gercgeklestirilmistir.
Norosirurjik tedavinin amaci, timar kitlesinin total
rezeksiyonudur; ancak bu durum, 6zellikle net bir
sinir géstermeyen GBM'lerde her zaman basari
gOsterememektedir  (18). Beyin  timorleri
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rezeksiyonunda, belirgin inter- ve intratimoral
heterojeniteden dolay1 timdr sinirlarinin saghkli
beyin dokusundan ayirt edilememesi dnemli bir
sorundur. Glioma tedavisinin temeli, doku tanisina
dayanmakta olup, histopatolojik incelemeyi
tamamlamak amaciyla molekiler analizlerle
desteklenmektedir. Yiksek dereceli glioma
hastalarinin, ortalama sagkalim sdreleri; tani
aninda gergeklestirilen timor rezeksiyonuna bagl
olarak degisim gostermektedir (17). Rezeksiyon
sonrasl hastalara, tumor hdcrelerinin prolifere
olmasini engellemek igin birinci basamak tedavi
olarak TMZ uygulanmaktadir. Kemoterapétik bir
ajan olan TMZ, 2005 yilinda ABD Gida ve ilag
Dairesi (FDA) onayindan sonra GBM tedavisinde
kullanilan DNA alkilleyicidir (19). Stupp'un GBM
hastalariyla yaptigi bir calismada, hasta sagkalim
suresinin  TMZ ile radyoterapinin  birlikte
uygulandidi  gruplarda vyalnizca radyoterapi
uygulanan gruba kiyasla 2,5 ay arttigi
gOsterilmektedir. Sonug  olarak, TMZ’nin
radyoterapiyle birlikte uygulandidi  kombine
gruplarda hasta sagkalim sturesi 12,1 aydan 14,6
aya kadar artmistir. Buna ilaveten, iki yillik
sagkalim orani ise %10,4'ten %26,5'e yiukselmistir
(20). Fakat hastalara uygulanan TMZ ve
radyoterapi sonrasinda, ¢ogu hastada alti ay
icerisinde niks meydana gelmektedir.

Glnimuzde niks eden GBM hastalari i¢in yeni bir
tedavi yaklasimi s6z konusu degildir. Tedavi
secgenekleri arasinda; cerrahi midahale, yeniden
Isinlama ve sistemik tedaviler yer almaktadir.
Cerrahi yaklasim lokal olarak nikseden veya
ilerleyen malign gliomalar igin uygulanmakta ve bu
durumda hastalarin ortalama sagkalim sureleri 6
ile 17 ay arasinda degismektedir. Niikks eden GBM
hastalarinda, ikinci basamak tedavi olarak;
bevacizumab, TMZ veya lomustin kullaniimakta
ve bu tedavi secenekleriyle sagkalim sireleri 6 ile
12 ay arasinda degisim gostermektedir (21). Anti-
anjiyojenik bir ilag olan bevacizumab, 2009 yilinda
FDA tarafindan onaylanmasinin ardindan, niks
eden GBM hastalar icin standart tedavi olarak
kabul edilmektedir (17). Buna karsilik lomustin,
Avrupa Birligi'nde ikinci basamak kemoterapi
olarak Onerilmektedir (21). Literatirde GBM
hastalariyla yapilan bir galismada, lomustin ve
bevacizumab alan hastalar ile yalnizca lomustin
alan hastalar arasinda benzer bir sagkalim suresi
(yaklasik dokuz ay) oldugu gosterilmistir (22). Faz
[Il calismalarindan elde edilen sonugclar, yeni tani
almis GBM hastalarina; es zamanl bevacizumab
ve kemo-radyoterapi uygulandidinda, hastalarin
progresyonsuz sagkalim surelerinde iyilesme
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saglandigini ortaya koymustur (23). Ancak,
hastalarin genel sagkaliminda anlamli bir iyilesme
olmadigi gorulmektedir (24). 2015 yilinda FDA,
degisken timor tedavi alanlari Greten bir tibbi
cihaz olan Optune (Novocure, Portsmouth,
ABDY)’in kullanimini GBM hastalarinda
onaylamistir. Bu onay, Ozellikle TMZ ile
kombinasyon halinde uygulandiginda, yeni tani
almis GBM tedavisi igin verilmistir. Bununla
birlikte, bu kombine terapinin uygulanmasina
ragmen; hastalarin dnemli bir kisminda ilk taniyi
takiben bir ile iki yil igerisinde tumér niksu
gdzlenmeye devam etmektedir (25).

Ne vyazik ki, literatlirdeki mevcut veriler bu
tedavilerin hasta sagkalim surelerini uzattigina
dair kesin bir kanit sunmamaktadir. Klinikte
uygulanan tim bu tedavi segeneklerine ragmen,
hastalarin TMZ'ye uzun sire maruz kalmasi ve
GBM’in mutasyona egilimli yapisindan dolayi; bu
timorlerin TMZ'ye direng gelistirmesi oldukca
yaygindir. Gelisen bu direngle birlikte, GBM
hastalari tedaviye etkili yanit verememektedir

(26). Gunumuzde TMZ'ye direng gelistiren
hastalarin  klinikteki tedavi secgenekleri hala
sinirhdir.  Buna ilaveten, MSS’deki timor
mikrogevresi ve konumu, heterojen hiicre

populasyonu, glioblastoma kok htcreleri, invazif
yapl, hipoksi ve kemorezistans/radyodireng gibi
cesiti  engeller de tedaviyi kisitlamaktadir.
Ozellikle beyinde bulunan KBB tedaviyi kisitlayan
en blylk engeldir. ilaclarin KBB'den gecerek
beyine etkili sekilde penetre olamamasi; GBM
tedavisinde asilmasi gereken énemli bir klinik
engeli teskil etmektedir.

Kan Beyin Bariyeri Yapisi ve Fonksiyonlari

MSS, tum organ ve sistemlerin aktivitelerini
dizenleyen kontrol sistemlerinden biri olarak
kabul  gdrmektedir. Beyin, organizmanin
batinligund ve hayatta kalmasinin saglanmasi
amaclyla homeostazi surdirmede diger organ
sistemleriyle iletisim kurmaktadir. Beynin hayati
onemi géz onudne alindiginda, onu korumak igin
bircok mekanizma evrimlesmistir. Genellikle
“beyin bariyeri” kavrami; KBB, kan-beyin-omurilik
sivisi (BOS) bariyeri ve BOS-beyin bariyeri olmak
Uzere U¢ temel savunma mekanizmasini
kapsamaktadir. Tum bu koruyucu mekanizmalar
arasinda, KBB en belirgin ve en iyi anlasilan
yapidir (27). Besinlerin tasinimi ve viicut ile beyin
arasindaki iletisimden sorumlu olan KBB, ayni
zamanda yabanci maddelerin beyine ulagmasini
engelleyen kritik bir yapidir (2). ilk kez 19. yiizyilin
sonlarinda tanimlanan bu bariyer, o tarihten bu
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yana kapsamli bilimsel arastirmalara konu
olmustur. Paul Ehrlich, doku boyama tekniklerini
kullanarak periferik dolagsima enjekte edilen
boyalarin neredeyse tim dokulara nifuz ettigini,
ancak beyin ve BOS'a ge¢cmedigini gézlemlemigstir
(28). Ehrlich’in 6grencisi Edwin Goldmann, 1909
ve 1913 vyillarinda yaptidi calismalarla, tripan
mavisi boyasinin beyin ventrikullerine enjekte
edildiginde beyin dokusunu boyadigini, ancak
intravendz yoldan uygulandidinda ise beynin veya
omuriligin boyanmadigini tespit etmistir (27).
KBB, Ozellesmis beyin endotel hiicreleri
tarafindan cevrelenmekte ve bu hicreler
astrositler, perisitler ve perivaskiler makrofajlar
gibi hicrelerle birlikte "N6rovaskiiler Birim (NVU)"
olarak adlandirilan siki dizenlenmis bir yapi
olusturmaktadir (29). Bu birim, saglikli beyin
fonksiyonlarinin sirdurilebilmesi igin koordineli
bir sekilde ¢alisarak beyin ¢evresindeki kimyasal
bilesenlerin korunmasini saglar (30). Astrositler,
endotel  hicrelerinin  bariyer  6zelliklerinin
korunmasinda kritik bir rol oynamaktadir. Perisitler
ise endotelyumu Ortmekte ve KBB'nin yapisal
bitinligine  katkida  bulunmaktadir  (29).
Kapillerlerde endotelyal hiicrelerin siralanmasi,
genis siki baglantilar olusturarak bariyerin yapisal
bltinlGginld  korumaktadir. Endotel hicreleri
arasindaki bu siki baglantilar, iyon kanallar ve
tasiyici proteinler, birgcok ilacin MSS’ye girigini
sinirlayarak farmakolojik tedavilerin etkinligini
azaltmaktadir (31). Beyin kapillerleri, diger damar
yapilarindan farkli olarak siki baglantilar ve
astrosit u¢ uzantilar ile karakterize edilmektedir.
KBB'nin temel yapisal bilesenini olusturan siki
baglantilar (tight junctions, TJs), endotel hiicreleri
arasindaki sinir bdlgelerinde bulunur ve kan
dolasimindaki suda  ¢Oziinen  maddelerin
paraselliler gegisini buylk o6lgide sinirlar. Bu
mekanizma, serebral dokularin sivi mikroortamina
zararll veya istenmeyen maddelerin girigini
engellenmesinde kritik bir rol oynar. Ayrica,
kapillerlerin bazal laminasini gevreleyen, astrosit
u¢c uzantilari (astrocytic end-feet) ndronlarla
hlcresel baglantiy1 saglamaktadir.

KBB, beyin ve MSS dokularini kan dolagimindan
ayiran selektif bir bariyer islevi gérmektedir. Bu
bariyer, blylk molekdllerin, toksinlerin ve
patojenlerin beyin dokusuna girisini engeller.
Ancak, MSS hastaliklarinin tedavisinde ilaglarin
beyin hedeflerine ulasabilmesi icin bu bariyerin
aglimasi gerekmektedir. Ozellikle GBM gibi malign
timorlerde KBB butinligu, heterojen bir sekilde
korunarak ilaglarin timor dokusuna
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penetrasyonunu daha da glglestirmektedir.
Bununla birlikte, GBM mikrogevresinde olusan
vaskuler anormallikler, KBB’nin bazi bdlgelerinde
bozulmaya neden olabilmekte; bu durum, hedefe
ybnelik tedavilerin gelistiriimesinde 6énemli bir
engel teskil etmektedir (29). Bu nedenle, KBB'yi
asabilen ilag taslyici sistemler ve alternatif tedavi
ydntemleri, GBM tedavisinde Onemli arastirma
alanlari arasindadir.

Kan-Beyin Bariyerinin Glioblastoma Multiform
ile iligkisi

Beyin timoérleri arasinda en agresif ve dlimcdl
olan GBM, beyinde bulunan KBB yapisinda
birtakim degisikliklere yol acmaktadir.
Glioblastoma hicreleri,  klinikte  uygulanan
tedavilere karsi direng gelistirmektedir. Bu
direncin gelismesinde, KBB basta olmak Uzere
birden fazla mekanizma rol oynamaktadir. KBB,
hem normal beyin dokusuna hem de timor igine
ilag penetrasyonunu ve ila¢ etkinligini sinirlayarak
tedavi direncinde &nemli bir faktér olarak
degerlendiriimektedir (32). Her ne kadar GBM’de
KBB kismen bozulmus olsa da, invazif hiicrelerin
bulundugu timoér mikrogevresinde bu bariyer
bitdnlGgind  korumaktadir. Terapdtik ajanlara
kars1 KBB tarafindan korunan bu invazif hicreler,
siklikla tedavide direng ve tiumér nidksunin bir
kaynagidir (33). Beyin timdrlerinin infiltratif
biylime paterni, timér mikrogevresinde anormal
bir vaskuller yapi olusmasina ve bu bariyerin
bozulmasina neden olmaktadir (34). Tumoral
vaskularizasyonda, perisit yogunlugundaki
azalma ve endotel hicrelerinin siki
baglantilarindaki disfonksiyon nedeniyle KBB’nin
gegirgenligi artmaktadir. Bunun sonucunda, kan-
plazma bilesenlerinin ve immudn hicrelerin beyin
parankimine girisinde artis goézlemlenmektedir
(35). Ancak, KBB'nin bu lokalize disfonksiyonu,
genellikle timor kitlesinin yakin bolgelerinde sinirli
kalmakta ve MSS'nin diger bolgelerinde bu bariyer
bitanlGgina korumaktadir. Bu timdrlerin infiltratif
dogasi ve genetik heterojenligi gibi ¢esitli faktorler
tedavide buyuk zorluklar yaratmaktadir. GBM
hastalarinda tedavi sonuglarinin iyilestiriimesi igin
asilmasi gereken en 6nemli engellerden biri de
KBB varhdidir (8). Tedavideki amag, terapdtik
ajanlarin KBB'’yi gegerek dogrudan timoére
ulagsmasini ve timor hicrelerini hedef alarak bu
hicrelerin yok edilmesini saglamaktir (36).

Dolasim sistemi ile MSS’nin ekstraselliler alani
arasinda koruyucu bir sinir olusturan KBB,
Ozellikle beyin kapiller endotel hicrelerinin siki
baglantilar olugturmasi, perisitlerin ve astrosit ug
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ayaklarinin bu endotel tabakasini gevrelemesi ile
karakterizedir (37). Endotel hucrelerindeki dusuk
pinositoz aktivitesi, 6zel taslyici proteinlerin varhigi
ve coklu ilag direng proteinleri KBB’nin segici
gecirgenlik dzelliklerini desteklemektedir (38). Bu
yapilar hidrofobik molekuller, iyonlar ve birgok
makromolekulin MSS'ye girigini sinirlandirirken;
glukoz ve amino asit gibi temel maddelerin
kontrolli  tasinmasini  saglamaktadir  (39).
Literatirdeki bulgular, timér mikrogevresindeki
KBB alaninda; kiigiik molekil yapisina sahip aday
ilaglarin (%98’inden fazlasinin) beyin dokusuna
gecisinin  kisith oldugunu ortaya koymaktadir.
Buna ilaveten, makromolekiler yapiya sahip
ajanlarin ise bu bariyeri asarak terapdtik doz
seviyesinde timor hiicrelerine ulasma
kapasitesinin sinirli oldugunu géstermektedir (36).
KBB’nin ¢ogu ila¢ gegisine izin vermemesi, beyin
timdrlerinin tedavisinde kullanilabilecek terapétik
ajanlarin sayisini énemli 6lglide sinirlamaktadir.
Yiksek dereceli gliomalarda, timér hicrelerinin
parankimaya go6¢ ederek infiltre oldugu peri-
timoral beyinde KBB batinligund korumakta ve
bu durum ilaglarin etkinligini azaltmaktadir (40).
Yapilan bir galisma, yiksek dereceli gliomalarin
kontrastli Manyetik Rezonans Goruntilemesi
(MRI), bazi beyin bdlgelerinde vazojenik édemin
(bozulmus KBB ve vaskuler yapi) bulundugunu
gOstermektedir. Buna ilaveten, Pozitron Emisyon
Tomografisi (PET) géruntileme ve MRI ile cerrahi
olarak c¢ikarilan timoér dokularinin  analiz
sonuglarina goére, gliomalarin bazi bdlgelerinde
saglam bir KBB’nin oldugu ortaya konmaktadir
(41). Literatirde yer alan benzer bir ¢calismada;
U251 hicreleriyle olusturulmus in-vivo fare GBM
modelinde, kontrasth MRI'da vazojenik O6demi
temsil eden belirgin bir sinir gdzlemlenmistir (42).
Bu dogrultuda, GBM tedavisindeki kilit konu;
ilaglarin KBB'yi etkili bir sekilde gecerek, beyindeki
hedeflenen bdlgelere ulasmasini saglamaktir.
Saglam bir KBB, beyin dokusunu periferik kandan
etkin bir sekilde izole ederek, beyin dokusunun i¢
ortam stabilitesini ve MSS’nin normal fizyolojik
durumunu slrdidrmede hayati bir biyolojik rol
oynar. Ek olarak, beyni toksinlerden korumasina
ragmen ilaglarin  timorld  bdlgeye gegisini
engellemektedir. Sadece kiguk molekdl agirligina
sahip (<400kDa) ve lipofilik karakterdeki
molekdller KBB'’yi agabilmektedir.

Gliomalarda timor progresyonu ile KBB bitinligu
bozulmakta ve bu durum timdrin malignite
derecesiyle dogrudan iligki gostermektedir.
Malignite duzeyindeki artis, artan metabolik
gereksinimlerle baglantihdir. Ancak besin ve
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oksijen yetersizligi, lokal hipoksiye yol acarak
anormal anjiyogenez ve KBB disfonksiyonunu
tetiklemektedir. KBB batanlagiandeki bu
degiskenlige ragmen, lokal bozulmalarin timor
dokularindaki ilag konsantrasyonlarini belirgin
sekilde etkilemedigi gortlmektedir (35). Bu
bariyerin asil goérevi, MSS’nin homeostazini
saglamak ve zararli maddelerin beyin dokusuna
girigini engellemektir. Ancak, GBM durumunda
zayif bir yapiya sahip olan KBB’nin, artiriimig
tasiyici protein ekspresyonu ve azalmis siki
baglantt  proteinleri  nedeniyle  gecirgenligi
artabilmektedir (43). Bununla birlikte, KBB’nin
bozulmasi, timdér genelinde homojen bir sekilde
gerceklesmez; bazi bdlgelerde kan damarlarinin
gecirgenligi daha yiuksekken, bazi boélgelerde ise
damarlar daha saglam yapida olabilir. Sonug¢
olarak, GBM dolasimdaki ilaglara karsi heterojen
bir gecirgenlik sergilemektedir. Yapilan bir
calismada, glioma hucreleriyle (GBM8401)
intrakraniyal olarak olugturulmusg in vivo fare GBM

modelinde, doksorubisin igceren lipozomlarin
timor icindeki dagiliminin, ¢evreleyen beyin
dokusuna kiyasla daha yiksek oldugu

g6zlemlenmistir. Bununla birlikte, odaklanmis
ultrason uygulamasiyla ilag birikimini artirarak
KBB’nin bir alt kiimesi olan kan-tumaér bariyerinin
(BTB) hasar gérmis oldugu gosterilmistir (44).
Literattirde yer alan farkh bir galismada ise GL261
hicreleriyle ortotopik olarak olusturulmus fare
GBM modeli; kontrastli MRI, Evans blue boyamasi
ve histopatolojik incelemeler ile degerlendirilmistir.
Olusturulan fare GBM modelinde, timor
ilerledikce = KBB’de belirgin  bir  bozulma
gdzlemlenirken; Hs683 insan oligodendroglioma
modelinde ise daha sinirli bir bozulma oldugu
tespit edilmistir (45). Yapilan bir bagka ¢calismada,
kontrastli MRI ve immunohistokimya analizleri
(GFAP, AQ4, CD31) yapiimis ve dusuUk/yiuksek
dereceli gliomalarda sadlam KBB bdlgelerinin
mevcut oldugu gdsterilmistir (46). Kemoterapotik
bir ilag, timdér dokusuna ekstravaze olmayi
basarsa dahi; GBM hicreleri tarafindan etkinlik
kazanan efliks pompalarinin yukari regilasyonu
nedeniyle bu hicrelerde terapdtik seviyelere
ulasmasi genellikle mimkin olmaz (47). Yapilan
arastirmalar dogrultusunda, GBM'in énemli bir
kisminda, bélgesel olarak saglam KBB ve artmis
efliks pompa varliginin devam ettigi bilinmektedir
(9). KBB, beyin timorleri ve MSS hastaliklari dahil
olmak Uzere, beyin parankimine ilag gegisi
agisindan arastiriimasi gereken konulardan biridir.
Bu dogrultuda, patolojik beyin kosullarinda ilag
biyoyararlanimini artirmayi hedefleyen, KBB’nin
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aslimasi veya bu bariyerin gecirgenliginin module
edilmesine ydnelik cesitli stratejiler gelistiriimelidir
(29). Bu durum, hedefe yoénelik tedavi
yaklagimlarinin gelistirimesinde dikkate alinmasi
gereken dncdl bir konudur.

TARTISMA

Yetiskinlerde en sik gorilen primer beyin timori
olan GBM, tim MSS malignitelerinin yaklasik
%45’ini olusturmaktadir. Tani konulan hastalarin
ortalama sagkalim siresi iki yildan kisadir ve
hastalarin yaklasik yarisi, ilk vyil icerisinde
yasamini  yitirmektedir  (48).  Glnimizde,
hastalara GBM tanisi konulduktan sonra ilk olarak
cerrahi rezeksiyon, ardindan es zamanl
kemoterapi ve radyoterapi tedavisi
uygulanmaktadir.  Yiksek  dereceli  beyin
timorlerinde, farmakolojik ve cerrahi tedavilerdeki
onemli ilerlemelere ragmen kot prognoz énemli
bir sorun olmaya devam etmektedir. Beyinde bir
araylz olarak bulunan KBB, bu prognozun
iyilestiriimesinde karsilasilan temel engellerden
biri olarak 6ne ¢ikmaktadir (49). Bu bariyer, MSS
ile sistemik dolasim arasinda segici bir bariyer
olusturarak MSS'nin  homeostazini  koruyan
dinamik ve kompleks bir yapidir. Anatomik ve
molekiler 6zellikleri sayesinde, KBB bir yandan
MSS'’yi dis cevreden gelen potansiyel zararli
moleklllere karsi korurken, diger yandan beyin
icin gerekli olan besin madde ve metabolitlerin
kontrolli bir sekilde tasinmasini saglamaktadir.
Bununla birlikte, KBB'nin bu segici gegirgenligi,
terapotik molekillerin MSS’ye etkin bir sekilde
ulasmasini biyiik élciide sinirlamaktadir. ilaglarin
KBB'yi gecebilmesi icin genellikle molekuler
agirhklarinin  <400kDa boyutunda ve lipofilik
karakterde olmalari gerekmektedir. Bu &zellikler,
bircok farmakolojik ajanin MSS'ye erigimini
kisittamakta ve beyin timorlerinin tedavisinde
karsilasilan zorluklari artirmaktadir. Bu bariyerin
koruyucu niteligi, kuaglUk molekullld ilaglarin
%98’inden fazlasinin yani sira makromolekuler
ajanlarin buyudk bir kisminin MSS'ye ulasimini da
ciddi sekilde kisitlamaktadir. Bu durum, beyin
timorleri tedavisinde etkin farmakolojik ajanlarin
uygulanmasini zorlastiran temel bir engel olarak
one cikmaktadir (29).

Glioblastomalarda kemoterapi etkinligi, timdrin
lokalizasyonuna ve KBB durumuna bagli olarak
degiskenlik gdstermektedir. TUmor merkezinde
KBB'nin bozulmasi, bu bdlgeye ilaglarin ve
kemoterapétik ajanlarin daha yuksek dozlarda
ulasmasini saglarken; timoér mikrogevresinde
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KBB'nin saglam kalmasi ise ilaglarin etkin bir
sekilde dagilmasini engellemektedir. Cerrahi
rezeksiyon ile g¢ikarilan primer kitlenin bulundugu
bdlgede kalan hucreler genellikle tedaviye daha iyi
yanit verirken, KBB'nin korundugu cevre
dokularda kalan invazif glioblastoma hcreleri
yeterli ilaca maruz kalamadidi i¢in tedaviye direng
gelistirebilmektedir. Bu durum, GBM’deki dogal
tedavi direncinin énemli bir nedeni olarak KBB’nin
durumunu ve timorin beyindeki lokalizasyonunu
one ¢ikarmaktadir.

ilaglarin - sinirll - olmasidir. Molekdler agirhgi
400kDa’nin altinda olan ve KBB'yi gegebilen
ilaclar, MSS tumdrlerinin tedavisinde kritik bir
6neme sahiptir. Bu ilaglarin gelistiriimesinde,
KBB’nin fizikokimyasal o6zellikleri ile tagsima
mekanizmalarinin dikkate alinmasi gereklidir.
Buna ilaveten, KBB'yi asmayi kolaylastiran
yenilikgi teknolojiler, MSS tumédrlerine ydnelik
daha etkili farmakolojik yaklasimlarin
gelistiriimesine 6nemli katkilar saglayabilir.

Cikar catismasi: Bu makaleyle baglantili olarak

herhangi bir ¢ikar catismasi yoktur. Yazarlarin
timd, derlemenin tasarimina, yuritilmesine ve
analizine katkida bulunduklarini ve son halini
onayladiklarini beyan etmektedir.

SONUG

Glial timorlerin tedavisinde karsilasilan en blylk
zorluklardan biri, KBB yapisinin tam olarak
anlasilamamasi ve bu bariyeri asabilen etkili
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EGE TIP DERGISI
Yazar Bilgi Formu

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi’nin resmi yayin organi olup (¢ ayda bir yayimlanir ve
Mart, Haziran, Eylil ve Aralik aylarinda olmak Uzere, dort sayi ile bir cilt tamamlanir. Dergi tim tip
alaniyla ilgili giincel, nitelikli ve 6zgiin galismalari yayimlamayi amaclamaktadir.

Dergi sayfasina yiklenmis olan basvurular dergi editéri veya onun belirlemis oldugu bir alan editori
tarafinda 6n degerlendirmeye tabi tutulur. On degerlendirme sirecinde, uygun bulunan yazilar
degerlendirme asamasina gegirilirken, yayin kosullarina uymayan yazilar dizeltilmek Gzere sorumliu
yazara geri gonderilebilir, bicimce diizenlenebilir veya reddedilebilir. Dederlendirme asamasinda edit6r
ya da alan editérl, yaziyr uygun gordigi danigsmanlara (hakemlere) incelenmek (zere gonderir.
Hakemlik sureci cift kér olarak yirutilmektedir. Gerekli durumlarda, hakem ve editor gorisleri
dogrultusunda sorumlu yazardan dizeltme/dizenleme yapmasi istenebilir. Yazardan dizeltme
istenmesi, yazinin yayimlanacagi anlamina gelmez. Bu dizeltmelerin en ge¢ 21 giun icinde
tamamlanip dergiye gdnderilmesi gereklidir. Sorumlu yazara yazinin kabul veya reddedildigine dair
bilgi verilir.

Dergide yayimlanmasi kabul edilse de edilmese de sisteme ylklenmis olan dosyalar arsivlenirler.

Ek Sayi: Ege Tip Dergisi, talep olmasi durumunda Ek Sayi cikartir. Ek Sayida yer alacak olan
yazilarin bilimsel yonden degerlendiriimesi Ek Sayi konuk editér(lerinin)iiniin sorumlulugundadir. Ek
Sayida yer alacak olan yazilarin hazirlanmasinda derginin yazim kilavuzundaki kurallar esas alinir.
Yazim kurallarina uygunluk dergi editérii ve yayin kurulunca kontrol edilir. Yazi dili ingilizcedir. Yilda 2
kez elektronik olarak yayinlanir.

Agik Erisim ve Makale isleme

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. DOl numarasinin belirlenmesinin ardindan
elektronik olarak yayimlanan sayiya ve iceriginde yer alan yazilarin tam metinlerine Ucretsiz olarak
ulasilabilir.

Yazar(lar)dan yazilarinin yayimi icin herhangi bir icret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler. Dergi
herkese, her an Ucretsizdir. Bunu saglayabilmek igin dergi Ege Universitesi'nin mali kaynaklarindan,
editorlerin ve hakemlerin siiregelen gonilli ¢abalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-SA
4.0) lisansina uygun bir sekilde paylasiimasina izin verir. Buna gdre yazarlar ve okurlar; uygun bigimde
atif vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarini ayni lisansla paylasmak
kosullarina uymalar halinde eserleri kopyalayabilir, codaltabilir ve uyarlayabilirler. Dergide yayimlanan
yazilar icin telif hakki 6denmez.

Derginin Yaz Dili

Derginin yaz dilleri Tirkge ve Iingilizcedir. Dili Tirkge olan yazilar ingilizce “abstract” ile, dili ingilizce
olan yazilar da Turkge 6zleri ile yer alirlar. Oz ve “Abstract” bélimleri bire bir gevirileri seklinde yer
almalidir. Yazinin hazirlanmasi sirasinda, Turkce kelimeler icin Turk Dil Kurumundan (www.tdk.gov.tr),
teknik terimler i¢in Turk Tip Terminolojisinden (www.tipterimleri.com) yararlaniimasi o6nerilir. Dili
ingilizce olan yazilarin mutlaka yazim ve dilbilgisi agisindan yeterliliklerinin kontrol edilmis olmasi
gereklidir. Dil agisindan yetersiz gorulen yazilar degerlendirmeye alinmazlar.

Yazarlik Kriterleri

Makalenin dergi sayfasina ylUklenmesi sirasinda, tim yazarlarin adi, soyadi, ORCID numaralari ve
tarih bilgisi ile islak imzalarinin bulundugu “Yayin Hakki Devir Formu” ile yazarlk kriterlerinin
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aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak yuklenmesi
zorunludur.

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editérleri Kurulu’nun (International Committee of Medical
Journal Editors) standartlarini uygulamayi kabul etmistir. Yazarlar “Biyomedikal Dergilere Gonderilen
Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi
(Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication)’'daki yazarlk kriterlerini karsilamalidir. Bu konudaki bilgiye www.icjme.org
adresinden ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun yazilari yayimlar. Dergide yayimlanan yazilarin
etik, bilimsel ve hukuki sorumlulugu yazar(lar)a ait olup editér ve yayin kurulu Uyelerinin goruslerini
yansitmaz.

Deney hayvanlari ile yapilan calismalar dahil, tim prospektif ve gerek gérilen retrospektif calismalar
icin Etik Kurul Onayi alinmali ve yazinin “Gerec ve Yéntem” béliminde Etik Kurul Onayinin numarasi
ile birlikte alhindigi tarih (giin-ay-yil) belirtiimelidir. Hastanin mahremiyetinin korunmasinin gerektigi tim
yazilarda etik ve yasal kurallar geregdi, hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan basilamadigindan, “Hastadan (ya da
yasal vasisinden) tibbi verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindr”
cumlesinin “Gere¢ ve Yontem” bdéliminde (Gere¢ ve Yoéntem bolimi olmayan yazilarda Giris
boélimanidn sonuna) belirtiimesi gereklidir. Hayvanlar tzerinde yapilan ¢alismalarda uluslararasi etik
kurallara uygunlugu gésteren komite onayi ilgili hayvan etik kurulundan alinmalidir. Etik kurul onayi
yani sira hayvanlara agri, aci ve rahatsizlik veriimemesi igin yapilanlar agik olarak makalede
belirtiimelidir (Bilgi i¢in: www.nap.edu/catalog/5140.html).

Dergide yayimlanmak Uzere gonderilen yazilarin daha 6nce baska bir yerde yayimlanmamis veya
yayimlanmak Uzere gonderiimemis olmasi gerekir. Daha dnce kongrelerde sunulmus calismalarin
Editore génderilen On Yazida belirtiimesi gerekir. Makale, yazar(lar)in daha énce yayimlanmis bir
yazisindaki konularin bir kismini igeriyorsa, bu durumun da On Yazida belirtimesi ve yeni basvuru
dosyalari ile birlikte 6nceki makalenin bir kopyasinin da dergi sayfasina yuklenmesi gereklidir.

Yazarlik kriterlerini karsilamayan ancak calismaya katkisi olan kisi, kurum veya kuruluslarin isimlerine
“Tesekklr” bélimuande yer verilebilir.

Cikar gatismasi: Calismalari ile ilgili taraf olabilecek tim kisisel ve finansal iligkilerin bildiriimesinden
yazarlar sorumludur. Ticari baglanti veya calisma icin maddi destek veren kurum(lar) varliginda
kullanilan ticari arln, ilag, firma vb. ile nasil bir iliskinin oldugu veya herhangi bir ¢ikar catismasinin
olmadigi Cikar Catismasi Formu’na doldurularak sisteme ylUklenmeli ve metinde “Cikar Catismas!”
bélimuinde belirtiimelidir. Cikar c¢atismasi formu http://icmje.org/conflicts-of-interest/ adresinden
edinilmelidir.

intihal taramasi: Ege Tip Dergisi higbir sekilde intihale izin vermemektedir. Bu nedenle, dergiye
go6nderilen tim yazilar 6n degerlendirme surecinde intihal tarama programi (iThenticate ve benzerleri)
ile en az bir kez taranir. Belirlenen oranin (zerinde benzesime sahip yazilar degerlendirmeye
alinmadan yazara iade edilir.

YAZI TURLERI

Yazilar, elektronik ortamda egetipdergisi.com.tr veya dergipark.gov.tr/etd adreslerinden birisi ile
sisteme giris yapilarak gonderilebilir. Yazi tirlerinin icermesi gereken bolimler ile ilgili bilgilere
“Yazinin Hazirlanmasi” bashgi altinda yer verilmistir.

Arastirma Makalesi, yeni bilgiler iceren ve guncel konularda yapilmis olan orijinal galismalari
tanimlar. Bu galismalar randomize kontrolll, gdzlemsel, tanimlayici, teshis veya tedavi dogrulayici,
klinik, deneysel veya deney hayvanlari ile yapilmis olabilirler. Kaynaklar, Oz-Abstract béliimleri ve
Tablo/Sekil agiklamalari harig, ana metin 3000 sézcuk sayisini asmamalidir.
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Olgu Sunumu, okuyucular icin énemli olabilecek yeni bir bulgu veya nadir ve ilging vaka veya
durumlari, tani veya tedavi ile ilgili bir yaklasimi icermelidir. En fazla bes yazar, Kaynaklar listesi harig,
1000 sézcuk ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.

Klinik Gériintii, egitsel 6nemi oldugu dusunilen, orijinal, ilging ve yuksek kaliteli gérintt icermelidir.
En fazla bes yazar, bes kaynak ve bir sekil (fotograf, goriintl, c¢izim, grafik vb.) icerebilir. Kaynaklar
listesi hari¢ 500 kelimeyi gegmemeli, sekil alt yazisi 100 kelimeyi agsmamalidir.

Teknik Not, egitim, arastirma, tani veya tedavi amagl gergeklestiriimis olan yeni ve orijinal bir
uygulamayi, teknigi, alet veya cihazi tarif etmelidir. En fazla bes yazar, bes kaynak ve bir sekil
(fotograf, goérintl, cizim, grafik vb.) veya tablo icerebilir. Kaynaklar listesi haric 500 kelimeyi
gecmemeli, sekil (varsa) alt yazisi veya tablo (varsa) agiklamasi 50 kelimeyi asmamalidir.

Editére Mektup, yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcliglu asmayan ve
bes kaynak ile bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis
metinlerle iligkili mektuplara cevap hakki verilir.

Davetli Derleme Yazilari, Yayin Kurulunun daveti Uzerine, tipta &6zellikli konularin kapsaml
degerlendirmelerini igceren, konusunda deneyimli ve yetkin yazarlarin yazdigi derlemelerdir. Derleme
yazilari da derginin degerlendirme surecinden gegirilir. Kaynaklar, tablo ve sekil alt yazilari hari¢ 5000
kelimeyi gecmemelidir. En fazla bes yazar ve 80 kaynak ile sinirlidir. Davetli yazilar disinda derleme
yazilari kabul edilmez.

YAZININ HAZIRLANMASI
Ege Tip Dergisine génderilen tim yazilar agagidaki kurallara uygun olarak hazirlanmalidir.

Genel bigim
a- Metin iki satir aralikli olarak Arial 10 punto ile yaziimalidir,
b- Sayfa kenar bosluklari 2,5 cm olmalidir,

c- Sayfalar baslik sayfasindan baslamak lzere, sag Ust kdsesinden numaralandiriimali ve satir
numaralari eklenmelidir (Microsoft Office Word™ - Dlzen - Satir numaralari - Surekli)

d- Kisaltmalar, metinde ilk olarak acik sekliyle yazilmis olani takiben, yuvarlak parantez icinde
yazilmali ve tiim metin boyunca kisaltma ayni sekilde kullaniimalidir. Baglik ve Oz bélimiinde
kisaltma kullanmaktan kaginilmali, metin icinde de gereksiz kisaltma kullanilmamasina 6zen
gosterilmelidir. Cumleler kisaltma ile baglatiimamaldir.

e- Ana metin icerisinde belirtilen Urin (ila¢, cihaz, donanim veya yazilim vb.), Grinin adini
takiben, Uretici sirketin adi, sehri ve ulkesi parantez icinde yazilmaldir. Ornek: Discovery St
PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

f-  Tum olgumlerin birimleri metrik sisteme (Uluslararasi Birimler Sistemi, Sl) gore yazilmaldir.
Ornek: mg/kg, ug/kg, mL/min, uL/h, mmHg, vb. Olgiimler ve istatistiksel veriler, cimle basinda
olmadiklari strece rakamla belirtiimelidir.

g- Eger varsa, uygulanan istatistiksel yontem, Gere¢ ve Yontem boéliminde belirtiimelidir.

h- Herhangi bir birimi ifade etmeyen ve 10°’dan kiigik sayilar ile ciimle basinda yer verilen sayilar
yazi ile yazilmahdir. Ondalik sayilar tam sayidan Tirkge metinlerde virgiil ile, ingilizce
metinlerde nokta ile ayrilmalidir.

i- ligili yazi, yazi tiriine gére tarif edilmis olan bolimler seklinde hazirlanmis olmalidir.

On Yazi

Editére hitaben yazinin bashgi, yazi turd, ilgili yazinin neden Ege Tip Dergisinde yayimlanmasi
gerektigini 6zetleyen kisa bir agiklama ile sorumlu yazar belirtilerek tim yazarlarin adi-soyadi, ORCID
numarasi, kurum ve iletisim bilgileri (telefon, e-posta ve posta adresleri) yaziimalidir. Yazinin daha
once baska bir yerde yayimlanmadigina veya yayimlanmak (izere gonderilmedidine dair yazili ifade
icermelidir. Ege Tip Dergisi baska bir dilde dahi olsa daha 6nce yayimlanmis, kabul edilmis veya
degerlendirme asamasinda olan higbir yaziyr yayimlamayi kabul etmemektedir. Yazi yazar(lar)in daha



once yayimlanmis bir yazisindaki konularin bir kismini igeriyorsa, bu durumun da 6n yazida
belirtiimelidir.

Daha 6nce bilimsel bir toplantida s6zli veya poster bildiri seklinde sunulmus olan yazilar, sunumun
gerceklestirildigi toplant ile ilgili bilgiler (tarih, yer, toplantinin ismi) olacak sekilde On Yazida
belirtilmeli, Oz béliminin sonuna da not olarak yazilmalidir.

Ana Metin

Sisteme ylklenen Microsoft Office Word™ formatindaki ana metin dosyasinda yazarlara ait isim ve
kurum bilgileri yer almamalidir. Ana metin yazi tirtiine goére agagidaki bélimlerden olugsmaldir:

- Arastirma Makalesi: Tiirkge baslik, Oz ve Anahtar Sézciikler / ingilizce bagslik, Abstract ve Keywords
| Giris /| Gere¢ ve Yontem / Bulgular / Tartisma / Sonu¢ / Cikar Catismasi / Tesekklr (varsa) /
Kaynaklar / Tablolar (basliklari ve agiklamalariyla beraber) / Sekil Alt Yazilari.

- Olgu Sunumu: Tirkge baslik, Oz ve Anahtar Sézciikler / ingilizce baglik, Abstract ve Keywords / Girig
/ Olgu Sunumu / Tartisma / Sonug / Cikar Catismasi / Kaynaklar / Tablo (basliklar ve agiklamalariyla
beraber) / Sekil Alt Yazisi.

- Klinik Gériintii: Tirkge baslik / ingilizce baslik / Olgu / Cikar Catismasi / Tesekkiir (varsa) / Kaynaklar
/ Sekil Alt Yazisi.

- Teknik Not: Tirkce baslik / ingilizce baslik / Teknik not / Cikar Catismasi / Tesekkir (varsa) /
Kaynaklar / Tablo (basliklari ve agiklamalariyla beraber) (varsa) / Sekil Alt Yazisi (varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin icerigini tanimlar 6zellikte, kisaltma icermeyecek sekilde Tirkce ve
ingilizce olarak yaziimaldir.

Ozler

Turkge (Oz) ve ingilizce (Abstract) bashgi altinda yazilmalidir. Aragtirma Makalelerinde Amag, Gereg
ve Yoéntem, Bulgular ve Sonu¢ (Aim, Materials and Methods, Results, Conclusion) olmak Uzere dort
bélimden olugmali, en fazla 250 sézcik igcermelidir. Aragtirmanin amaci, yapilan iglemler, gézlemsel
ve analitik ydntemler, temel bulgular ve ana sonuglar belirtiimelidir. Oz metninde kaynak numarasi ve
miUmkan oldugunca kisaltma kullaniimamahdir. Olgu Sunumlarinda bdlimlere ayrilmamali ve 200
s6zcugu asmamalidir. Klinik Géruntl, Teknik Not ve Editdre Mektup icin 6z gerekmemektedir.

Anahtar Sozciikler

Oz (Abstract) béliminiin sonunda, Anahtar Sézclikler (Keywords) basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis en
az ug, en fazla bes anahtar sézcuk olmalidir. Turk¢e anahtar sézclklerin, Turkiye Bilim Terimlerinden
(www.bilimterimleri.com) secilmesine 6zen gdsteriimelidir.

Metin
Yazi metni, yazinin tirine gére yukarida tanimlanan bélimlerden olugmalidir.

Kaynaklar

Ege Tip Dergisi, ulusal kaynaklardan yararlanmaya 6zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde, tablo aciklamalari ve sekil alt yazilarinda yer aldiklari sirayla, cimle igcinde atifta
bulunulan ad ya da cumle bitiminde, noktadan 6nce yuvarlak parantez “()” icinde, Arabik rakamlarla
numaralandiriimahdir. Birden fazla kaynak numarasinin belirtiimesi durumunda rakamlar birbirlerinden
virgll ve bir bosluk birakilarak ayriimali ardigik ikiden fazla rakam olmasi durumunda en kigik ve en
biyiik rakamlar arasina tire isareti konarak yazilmahdir. Ornekler: (2, 5, 7); (3-7).

Dergi isimleri, Index Medicus (PUBMED)’'de kullanildidi sekilde kisaltiimahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda tim
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yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise ¢ yazar adindan sonra “et
al.”veya ‘ve ark.” yazilmalidir. Kaynak gosterilen derginin sayi ve cilt numarasi mutlaka yazilmaldir.
Sayfa numaralari yazilirken baslangic ve bitis sayfa sayilarinin sadece degisen basamaklari
yazilmalidir. Ornekler: 45-48 yerine 45-8, 219-222 yerine 219-22.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde goruldigu sekilde diizenlenmelidir:
Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Ek sayi (Supplement)

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002;19(Suppl 25):3-10.

Erken gériiniimde (E-pub) makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap bolimii
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Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma
siralarina gore Arabik sayilarla numaralandirilip isimlendirilmelidir (6rnek: Tablo-1). Tablonun Ustine
tablo ismini takip eden kisa ve aciklayici bir baglik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, 1, §, 1.

Sekiller

Cizim, resim, grafik ve fotograflarin timua “Sekil” olarak adlandiriimali ve ayri birer dosya olarak (.jpg,
.png, tif vb., en az 300 dpi ¢ézUndrlikte) sisteme eklenmelidir. Sekil dosyalari yliksek ¢ézunurlikte ve
iyi kalitede olmahdir. Sekiller metin icinde kullanim siralarina gére parantez igcinde Arabik rakamla
numaralandiriimahdir (6rnek: Sekil-1).

Sekil Alt Yazilan

Sekil alt yazilari, sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir. Seklin belirli
bélimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska
yerde yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin almis olmasi, bunu belgelemesi
ve alt yazida belirtmesi gerekir.

Olgiimler ve Kisaltmalar
Yazinin hazirlanmasi bolimunde “Genel bicim” bagli§i altinda agiklanmigtir.


http://www.nursingworld.org/AJN/2002/june/wawatch.htm
http://www.cancer-pain.org/

Basvuruda Yiiklenecek Belgeler
- OnYaz
- Ana Metin
- Yayin Hakki Devir Formu
- Yazar Katki Formu
- Gikar Catismasi Formu
- Sekil(ler)

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini goénderirken ana metin Uzerindeki degisiklikleri
isaretlemeli, ek olarak hakemler tarafindan belirtilen O6nerilerle ilgili notlarini “Hakemlere Yanit”
dosyasindan gdéndermelidir. Bu dosyada her hakemin yorumunun ardindan yazarin yaniti gelmeli ve
makalede degisikliklerin yapildigi yer de belirtiimelidir. Revize makaleler karar yazisini takip eden 21
gun icinde dergiye génderilmelidir.
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Copyright
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Language of the Journal
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also abstracts in English, and the articles in English have also abstracts in Turkish. The Turkish and
English abstracts should be literal translations of each other. When preparing manuscripts, the
Turkish Language Institution (www.tdk.gov.tr) is advised for consulting Turkish words and Turkish
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Ethical Responsibility

Ege Journal of Medicine publishes papers conforming ethical and scientific standards. The ethical,
scientific and legal responsibilities of the articles published in the journal belong to the author(s) and
do not reflect the opinions of the editorial board members.

For all prospective studies including animal studies, Ethics Committee approval should be obtained
and reported in the manuscript's Materials and Methods section with its nhumber and date. In case
reports, according to ethical and legal rules, special attention is required to protect patient’s anonymity.
Identifying information and photographs cannot be printed unless disclosure is allowed by a written
consent of the patient (or his/her legal custodian). Case reports should include the statement:
"Written informed consent was obtained from the patient (or from his/her legal custodian) for
publishing the individual medical records.” in the Materials and Methods section (for articles that
do not have "Materials and Methods" section, at the end of the "Introduction"™ section). Any
experiments involving animals must include a statement in the Materials and Methods section giving
assurance that all animals have received humane care in compliance with the Guide for the Care and
Use of Laboratory Animals (www.nap.edu/catalog/5140.html) and indicating approval by the
institutional ethical review board.

The Journal will not consider manuscripts any that have been published elsewhere, or are being
considered for publication or are in press. Studies previously presented at congresses are accepted if
this condition is stated. If any part of a manuscript by the same author(s) contains any information that
was previously published, a reprint or a copy of the previous article should be submitted to the
Editorial Office with an explanation in the Cover Letter by the authors.

The names of the persons, facilities or institutions who have contributed to the study but who do not
meet authorship criteria may be stated in the Acknowledgements section.

Conflicts of interest: Note also that for publishing purposes, the Journal requires acknowledgement
of any potential conflicts of interest. Any conflict of interest should be filled in the COI form and
uploaded and stated in the Conflict of Interest section. This should involve acknowledgement of grants
and other sources of funds that support reported research and a declaration of any relevant industrial
links or affiliations that the authors may have, should be mentioned. The Conflict of Interest form
should be obtained from http://icmje.org/conflicts-of-interest/ .

Screening for plagiarism: Any type of plagiarism is not acceptable for Ege Journal of Medicine.
Thus, all new submissions to the journal are screened using plagiarism checker softwares (iThenticate
etc) at least once during the pre-evaluation process. Texts having a higher ratio of similarity than a
determined value will be returned to the author without further evaluation.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via the journal's website at either egetipdergisi.com.tr or
dergipark.gov.tr/etd .

Original Articles comprise original research reporting new information on contemporary issues.
These studies might be randomized controlled, observational, descriptive, methodological, clinical,
experimental or animal studies. They should not exceed 3000 words excluding the abstracts and
table/figure captions.

Case Reports should present an important finding, or rare, interesting case or condition or a novel
approach to diagnosis or treatment. They should have a maximum of five authors and should not
exceed 1000 words excluding the references and have at most 10 references. It may be accompanied
by one figure or one table.

Clinical Image should include a high quality original and interesting image considered as valuable for
education. It should have at most five authors, five references and a figure (photography, image,
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drawing, graphic, etc.). It should not exceed 500 words excluding the references and the figure caption
should not exceed 100 words.

Technical Note should describe a new and original application, technique, tool or device developed
for educational, research, diagnostic or curative purposes. It should have at most five authors, five
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Invited Reviews are written on the invitation of the Editorial Board, on comprehensive evaluations of
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Reviews will also be evaluated through the peer review procedure of the journal. They should not
exceed 5000 words excluding the references, table and figure captions. They might have at most five
authors and 80 references. Reviews other than invited papers are not accepted.

PREPARATION OF MANUSCRIPTS
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c- All pages should be numbered consecutively in the top right-hand corner and line numbers must be
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Abstract and care should be given to prevent unnecessary abbreviations. Sentences should not start
with abbreviations.

e- Products (drug, device, hardware or software etc.) mentioned in the main text should be presented
as product name followed by manufacturer, city and country in brackets. E.g. Discovery St PET / CT
scanner (General Electric, Milwaukee, WI, ABD).

f- All measure units should be according to the metric system (International System of Units, Sl). E.g.
mg/kg, pg/kg, mL/min, pL/h, mmHg etc. Measures and statistical data should be presented with
numbers unless at the beginning of the sentence.

g- If applied, the statistical methods should be stated in the Materials and Methods section.

h- All numbers smaller than 10 not representing a unit should be written as words. Decimals should be
separated by points in English texts and by commas in Turkish texts.

i- The text should be organized under the headings described for the relevant types of manuscript.

Cover Letter

The editor should be informed with the title of the manuscript, type of the manuscript, a brief
description on the reasons why the relevant submission should be published in Ege Journal of
Medicine, along with the responsible author stated, and all authors’ names, ORCID numbers,
institutions and contact information (phone numbers, e-mail and s-mail addresses) provided. A
statement assuring that the manuscript is not submitted, accepted or published elsewhere should be
written. Even though its language is might be different, Ege Journal of Medicine does not accept
manuscripts published or accepted elsewhere.

Studies previously presented as an oral or poster presentation at a scientific meeting should include

information about this meeting (date, place and name of the meeting) in the Cover Letter. This
information should also be written as a note at the end of the abstract.



Main Text
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submitted in Microsoft Office Word™ format should not include the names and institutions of the
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- Original Articles: Turkish title, abstract and keywords / English title, abstract and keywords /
Introduction / Materials and Methods / Results / Discussion / Conclusion / Conflict of Interest / (if
present) Acknowledgements / References / Tables (with captions and notes) / Figure captions.
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Abstracts
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Results and Conclusion” in original articles. The purpose of the study, the setting for the study, the
subjects, the treatment or intervention, principal outcomes measured, the type of statistical analysis
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supplied below the abstract and should be selected from, Index Medicus Medical Subject Headings
(MeSH), available at https://www.nIm.nih.gov/mesh/MBrowser.htm|

Text
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All abbreviations should be explained in a footnote. Footnotes should be designated by symbols in the
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Figures

All illustrations (including line drawings and photographs) are classified as figures. Figures must be
added to the system as separate files (.jpg, .png, .tif etc., at least 300 dpi resolution). Figures should
be numbered consecutively in Arabic numbers and should be cited in parenthesis in consecutive order
in the text.

Figure Legends

Legends should be self-explanatory and positioned on a separate page. The legend should
incorporate definitions of any symbols used and all abbreviations and units of measurements should
be explained. A letter should be provided stating copyright authorization if figures have been
reproduced from another source.

Measurements and Abbreviations

All measurements must be given in metric system (Systeme International d'Unités, Sl). Example:
mg/kg, pg/kg, mL, mL/kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and measurements should
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