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Abstract

Aim: The purpose of this study was to investigate the
deleterious effects of acrylamide on rat testicular tissue
and to determine how these effects might vary in
response to black carrot juice.

Materials and Methods: Four groups of adult male
Wistar albino rats were formed: Control, Acrylamide,
Black carrot juice and Acrylamide + Black carrot juice.
For 30 days, 20 mg/kg acrylamide dose was
administered intraperitoneally and 4 mg/kg black carrot
juice dose was administered orally every second day.
Results:  Malondialdehyde and glutathione S-
transferase levels rose in the acrylamide group relative
to the control group, whereas the levels of the enzymes
glutathione and carboxylesterase dropped.
Malondialdehyde and glutathione S-transferase levels
were lower in the acrylamide+black carrot juice group
than in the acrylamide group, whereas glutathione and
carboxylesterase enzyme activity levels were higher.
Conclusion: Lipid peroxidation was discovered as a
result of acrylamide’s detrimental effects on the
antioxidant enzyme system. It was observed that black
carrot juice had positive effects.

Keywords: Acrylamide; Testis; Black carrot; Oxidative
stress; Histopathology.

Oz

Amag: Bu galismanin amaci akrilamidin sigan testis
dokusu tizerindeki zararli etkilerini arastirmak ve bu
etkilerin siyah havu¢ suyuna yanit olarak nasil
degisebilecegini belirlemekti.

Gere¢ ve Yontem: Yetiskin erkek Wistar albino
sicanlar dort gruba ayrildi: Kontrol, Akrilamid, Siyah
havug suyu ve akrilamid + siyah havug suyu. 30 giin
boyunca, 20 mg/kg akrilamid dozu intraperitoneal
olarak uygulandi ve 4 mg/kg siyah havug¢ suyu dozu her
iki giinde bir oral olarak uygulandi.

Bulgular: Malondialdehit ve glutatyon S-transferaz
seviyeleri akrilamid grubunda kontrol grubuna gore
artarken, glutatyon ve karboksilesteraz enzimlerinin
seviyeleri diistii. Malondialdehit ve glutatyon S-
transferaz seviyeleri akrilamid + siyah havug¢ suyu
grubunda akrilamid grubuna goére daha diisiiktii, buna
karsin glutatyon ve karboksilesteraz enzim aktivite
seviyeleri daha ytiksekti.

Sonu¢: Akrilamid’in  antioksidan enzim  sistemi
iizerindeki zararli etkilerinin bir sonucu olarak lipid
peroksidasyonu kesfedildi. Siyah havu¢ suyu’nun
pozitif etkileri oldugu goriildii.

Anahtar Kelimeler: Akrilamid; Testis; Siyah havug;
Oksidatif stres; Histopatoloji.
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Black carrot juice on acrylamide.

Introduction

Acrylamide (ACR) was declared a
carcinogenic agent in 1994 by the International
Agency for Research on Cancer. ACR is a very
widely used substance that negatively affects
all the systems in organisms.!® The level of
ACR in food depends on processes such as
frying or baking, and the temperature and time
applied. It has been determined that it is found
in excessive amounts in some starchy foods
cooked at high temperatures. Daily exposure is
relatively high in those who consume fried
potato products, toasted bread, potato chips,
some breakfast cereals, and roasted coffee.
ACR is used in printing to increase the
durability of paper, oil well processes, water
treatment, and cosmetics.®® It has been shown
that ACR causes oxidative stress and
histological alterations in the tissues of the
testes.® While ACR exposure increased lipid
peroxidation levels in these tissues, a decrease
was observed in antioxidant enzyme systems.”-
10 Consequently, oxidative stress plays crucial
roles in ACR-induced toxicity due to over-
production of reactive oxygen species (ROS).
ROS lead to apoptosis, decreased motility,
chromatin damage, and impaired fertilisation
ability 411

Vitamin-rich black carrot (Daucus carota
L.) is widely consumed. Carrots contain many
substances such as kaempferol, quercetin,
luteolin, myricetin and kaempferol which are
flavonoid derivatives.'?'®* The amount of
flavonoids found in black carrot carrots is
much higher compared to other types of
carrots.!* The chemical component black
carrot includes important pigments such as
carotenoids, anthocyanins, polyacetylenes and
falcarindiol. These component found in black
carrots have many biochemical effects such as
antioxidant, antitumor, anti-inflammatory,
antimicrobial,  anti-allergic, and  anti-
atherosclerotic activities. 158

Free oxygen radicals and antioxidants are
produced under control in tissues. However,
when free oxygen radicals are overproduced,
tissue damage known as oxidative stress
occurs. Lipids in cell membranes are oxidized
by free oxygen radicals, thus forming toxic
products such as MDA.® When free oxygen
radicals are overproduced, antioxidant defense
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systems counteract the harmful effects of free
oxygen radicals for tissue integrity and normal
functions. Antioxidant defense systems show
their effects by blocking radical production
and eliminating the harmful effects of formed
radicals. GSH and GST are essential
antioxidants. The GST enzyme has many
functions in cells. It has an antioxidant effect
against compounds such as hydroxyalkenals,
propanals, and hydroperoxides formed in the
cell. GST enzymes require the presence of the
GSH molecule for its activity.?>?* Many drugs
are metabolized by the Ces. Ces has been
detected in the liver, testis, and kidney tissues
of mammals and is a member of esterases that
catalyze the hydrolysis of esters, amides, and
thioesters and convert esters into carboxylic
acid and hydroxylated products. For this
reason, changing activities in tissues are
clinically very important.?2%3

It is important to discover new substances
or natural products to correct the negative
effects of toxic substances on human health. In
the literature review, it was observed that the
effects of BCJ on testicular tissues were not
studied against the oxidative stress caused by
ACR in rats. Therefore, in this study, the
effects of BCJ on MDA, GSH, GST, Ces, and
histopathological parameters in rat testicular
tissues exposed to ACR were investigated.

Materials and Methods
Animals

The Experimental Animal Production
Implementation and Research Center of
Adiyaman University in Turkey provided 32
male Wistar Albino rats, weighing between
200 and 250 g, which were used for the study.
The rats were aged between 10 and 12 weeks.
Throughout the study, the rats were provided
with unlimited access to food and water, and
they were kept in a room temperature of 22 +
20 C with a 12-hour light and 12-hour dark
cycle. The study was approved by Adiyaman
University Animal Experiments Local Ethics
Committee with the number 2022/88.

Experimental procedure

The rats were randomly divided into four
groups as the Control (C), ACR, Black carrot
juice (BCJ), and ACR+ BCJ (n=8 each group).

2
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The vehicle solutions administered to the rats
in the C group consisted solely of distilled
water. The rats were administered 20 mg/kg
intraperitoneally (IP) of dissolved ACR in
distilled water.?® The animals were given an
orally administered dose of 4 ml/kg of BCJ.
20ACR and BCJ were administered every other
day for 30 days; ACR between 08:00 am and
09:00 am, and BCJ between 04:00 pm and
05:00 pm was given every other day for 30
days.

At the end of the 30-day experimental
period, the combination of ketamine/xylazine
HCI was administered to rats intramuscularly,
and the blood was taken intracardiacally under
anesthesia. Then, the testis and epididymis
were removed, and the adipose tissue was
cleaned and weighed. For biochemical
analyses, it was stored at -80° C. Testicular
tissue samples were fixed with 10%
formaldehyde for histopathological
examination. When we look at the content of
black carrot juice in the literature, total
phenolics are 7.98-291.48 mg/100 g,
anthocyanins are 837 mg/100 g, favo noids are
3.00-111.70 mg/100 g, falcarinol is 1.55
mg/100 g and favonols were reported as 51.6
mg/100 g.2*

Biochemical analyses
Preparation of tissue homogenates

Testicular tissue samples were
homogenized using a homogenizer (Heidolph
RZ 2021, Germany) in a cooled potassium
phosphate buffer (0.1 M, pH 7.4; 0.15 M KCl,
1 mM EDTA, and 1 mM DTT). For MDA
analysis, five hundred microliters of
homogenate were divided. The remaining
homogenates were centrifuged (Hettich 460 R)
at 16,000 x g for 20 minutes at 4 °C. The
supernatants (S16) were then transferred into
Eppendorf tubes to assess biomarkers other
than MDA.

Determination of testis malondialdehyde
(MDA) level and reduced glutathione
(GSH) activity

MDA levels were measured using the
Placer et al. technique in testicular tissue
samples.21 MDA generates a pink-colored
molecule when it interacts with thiobarbituric
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acid. The absorbancies of the resulting samples
were measured at 532 nm  using
spectrophotometry (ThermoTM Varioskan
Flash, Finland). The expression for the MDA
level was nmol/mg protein.

The Moron et al.>® method was used to
calculate the quantity of GSH. Its response to
5,5'-dithiobis-2-nitrobenzoic acid was used to
measure it. Using a spectrophotometer set at
412 nm, the absorbancies of the samples were
measured (ThermoTM Varioskan Flash,
Finland). The GSH concentration was given as
nmol/mg of protein.

Determination of testis glutathione S-
transferase (GST) activity

For the GST activity, 10 uL of supernatant,
100 pL of phosphate buffer (0.1 M, pH 6.5),
and 100 pL of GSH mixture were produced.
Subsequently, a substrate solution of 20 mM 1-
Chloro-2,4 dinitrobenzene (CDNB) was
produced in 96% ethanol and added to
microplate wells. After the microplates were
put in the microplate reader, the absorbance at
344 nm changed in less than two minutes at 25
°C. The formula for calculating specific GST
activity was nmol/min/mg protein.

Determination of testis carboxylesterases
(Ces)

26 mM p-nitrophenyl acetate (PNPA) was
produced in 96% ethanol and utilized as a
substrate in the Ces activity analysis. The
reaction mixture, including 250 pL of 50 mM
trizma buffer (pH, 7.4) and 5 pL of sample,
was incubated at 25 °C for three minutes. 5 pLL
of substrate was added to start the reaction,
which was then seen for two minutes at 25 °C
at 405 nm. The protein activity was reported as
nmol/min/mg.

Determination of total protein

The amount of protein was measured
according to the Bradford?® assay, using a
bovine serum albumin (0-1.4 mg BSA / mL)
standard.

Histological and immunohistochemical
evaluation

Haematoxylin-eosin staining procedure

Following standard light microscopy
methods, testicular tissue samples were
3



Black carrot juice on acrylamide.

embedded in paraffin and preserved with 10%
formaldehyde. After that, portions of these
blocks, 4-6 pum thick, were removed and
stained with hematoxylin-eosin (HXE). Under
a light microscope (Leica DM500 connected
Leica DFC295 Digital Image Analyze
System), the preparations were inspected and
photographed.

Immunohistochemistry for caspase 3

The technique employed was the
streptavidin-biotin-peroxidase  combination.
By using this technique, slices of the blocked
tissues, 4-6 pum thick, were removed and
deparaffinized. Using a Thermo Scientific TM
TP-015-HA commercial kit, the primary
antibody Caspase-3 (Rabbit polyclonal IgG,
Abcam, ab2302, London, UK) was diluted at a
ratio of 1/200. Both the positive and negative
controls were operated in accordance with the
manufacturer's guidelines. The samples were
stained with Mayer Hematoxylin, taken with a
Leica DFC295 Digital Image Analyze System
attached to a Leica DM500, and examined
under a light microscope after applying AEC
Chromogen.

The prevalence (0.1:<25%, 0.4:26-50%,
0.6:51-75%, 0.9:76-100%) and severity (O:
none, +0.5: very mild, +1: mild, +2:
moderate,+3: severe) of immunoreactivity in
staining were used to produce the histoscore.
(Severity x prevalence= Histoscore)

Spermatological examinations
Epididymal spermatozoa density

In a petri plate with 1 ml of physiological
saline (0.9% NaCl), the epididymis was
minced and allowed to incubate for four hours
at room temperature. The supernatant

Table 1. Modified Johnsen scoring.
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containing spermatozoa up to 0.5 lines of red
blood cell pipette was diluted at 1: 200, by
drawing up to 101 lines of eosin solution (5 ¢
sodium bicarbonate, 1 ml formalin, 25 mg
eosin, and 100 ml distilled water). After this
procedure, the supernatant was placed on the
Neubauer slide (0.1 mm depth, 0.0025 mm?
area, LABART, Munich, Germany) and was
counted and calculated at 200 magnification
under a light microscope.?’

Spermatozoa motility

After placing the sample on the warming
table of a slide microscope, its temperature
reached 37 °C. A 200 pl Tris buffer solution
was applied to the slide, which contained 3.63
g of Tris (hydroxymethyl) aminomethane, 0.50
g of glucose, 1.99 g of citric acid, and 100 ml
of distilled water.

Next epididymis was sectioned, the 5-10 pl
spermatozoa suspension was poured over the
Tris buffer solution, and the entire mixture was
mixed together. The motility percentage was
computed using a 400 magnification light
microscope.

Johnsen scoring

For light microscopic evaluations, modified
Johnsen scoring was used to evaluate
spermatogenesis in seminiferous tubules at
10x magnification in 30 randomly selected
seminiferous tubules per section.
Spermatogenic cells were examined using a
Leica DM500 microscope and were evaluated
according to maturation and density using a
scoring table that gives scores ranging from 1
to 10. The Johnson scoring is shown in Table
1.26

10 Complete spermatogenesis with mature sperm cells
There are few sperm cells with disorganized germinal epithelium
There are less than 10 sperm cells (less than 5-10)

There are no sperm cells, there are spermatids

There are only spermatogonia as germ cells
There are no germ cells, only Sertoli cells
There are no cells in the seminiferous tubule

P NWAOOITO N0 O

No sperm cells, less than 10 spermatids (less than 5-10)
There are no sperm cells and spermatids, there are spermatocytes
No sperm cells and spermatids, less than 5 spermatocytes
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Statistical analysis

All of the computations were performed
using the statistical program SPSS 22.0. For
the results, the mean + SEM was tabulated. The
Tukey-HSD test was used to identify the
significant groups after the groupings were
statistically assessed using One-way analysis
of variance (ANOVA).

Ethics committee approval

The study was approved by the Adiyaman
University Experimental Animals Ethics
Committee at the meeting dated 10.05.2018
with the decision numbered 2018/006 and
received permission. All  experimental
procedures were carried out in accordance with
the ethical guidelines for the care and use of
laboratory animals.

Results

MDA, reduced GSH, GST, and Ces levels in
the testis

The MDA levels of the rats exposed to ACR
were higher than those of the C group with

ADYU Saglik Bilimleri Derg. 2025;11(1):1-9.

statistical significance (p<0.001). Between the
BCJ and C groups, there was no statistically
significant difference (p>0.05). In comparison
to the C group, the MDA level of the ACR +
BCJ group was shown to have increased
(p<0.001), whereas it decreased (p<0.01) when
compared to the ACR group. In contrast to the
other groups, the GSH level in the ACR group
dropped (p<0.001; p<0.05).

Other groups than the C group showed
higher levels of GST enzyme activity
(p<0.001). The GST enzyme activity levels in
the BCJ and ACR + BCJ groups were found to
have dropped (p<0.001) in contrast to the ACR
group. The BCJand ACR + BCJ groups' levels
of Ces enzyme activity were found to be higher
than those of the ACR group (p<0.05), but the
ACR group's level was found to be lower than
that of the C group (p<0.001). Moreover, it was
shown that the levels of Ces enzyme activity in
the ACR and ACR + BCJ groups had
decreased relative to the C group (p<0.05). The
biochemical parameter levels of the testicular
tissue are listed in Table 2.

Table 2. Biochemical parameters in C, ACR, BCJ And ACR + BCJ treated groups (n=8).

Parameters C ACR BCJ ACR+BCJ
MDA (nmol/mg protein) 25.7+2.8 43.2+1.6C 29.543.52 35.6+1.2cy
GSH (nmol/mg protein) 57.5+5.7 31.3+1.4c 45.3+£2.7X 49.3+1.8x
GST (nmol/min/mg protein) 98.48+1.10 151.32+1.22¢ 111.03+1.15¢z 123.24+1.99cz
Ces (nmol/min/mg protein) 0.72+0.04 0.42+0.02¢ 0.58+0.03ax 0.57+0.03ax

ANOVA

Values are expressed as means + SE; n=8 for each treatment group.
Comparison with group C. a: p<0.05, b: p<0.01, c: p<0.001
Comparison with group ACR.  x: p<0.05, y: p<0.01, z: p<0.001

Histologic analysis of testis tissue

Examining sections of the testicular tissues
of the C and BCJ groups stained with
Hematoxylin-Eosin (H.E.), it was discovered
that the cells of the spermatogenic series and
seminiferous tubules were normal (Figure 1A,
1B). Degeneration (arrow) in the seminiferous
tubules and a decrease in the cells of the
spermatogenic series (star) were observed
when the sections of the rat testicular tissues of
the ACR-applied group stained with H.E. were
analyzed (Figure 1C). When the sections of the
rat testicular tissues of the ACR and BCJ group
were examined, a decrease in degeneration
(arrow) and an increase in the cells of the
spermatogenic series were observed (star)
(Figure 1).

1A: The C group seen under a microscope.
Testicular tissues in normal condition. 1B: A
close-up of the BCJ-treated group. View of
normal testicular tissue. 1C: ACR group seen
under a microscope. Significant seminiferous
degeneration (arrow) and a drop in
spermatogenic series cells (star) were seen in
the tubules. 1D: Under a microscope, tubules
from ACR+BCJ showed a marked reduction in
degeneration (arrow) and an increase in
spermatogenic series cells (star). The scale
bars represent 100 pm.

Caspases-3 immunohistochemical staining.
The presence of caspase-3 in spermatogenic
cells. Groups 2A-C: Testicular positivity is
minimal or absent. 2B-BCJ: The testicles
appear normally. The scale bars show 25 um.
2C-ACR group: Severe positivity in the testis;
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2D-ACR+ BCJ group: Diminished positivity
in the testis.
AA

ey z Y ),

e : c2sopm-  EEESE : = 2s0um

Figure 1. Histopathological effects of black carrot juice on testicular tissue of rats against damage caused by acrylamide
are given in the figure. Accordingly: In the control and black carrot juice groups, testicular tissue was observed to have a
normal histological structure. However, in the ACR group, to which only acrylamide was applied, degeneration in
seminiferous tubules and spermatogenesis decreased and histopathological damage increased compared to the control
group. However, in the treatment group, the ACR+ black carrot juice group, when compared to the ACR group,
degeneration in seminiferous tubules decreased, spermatogenesis increased and therefore histopathological damage

decreased. (H&E staining black arrow: seminiferous tubule degeneration, black star: decreased spermatogenesis. Scala

bar 250 pm)

Immunohistochemical analysis of testis
tissue

Caspase-3 immunoreactivity was detected
in the testicular tissue of seminiferous tubules
as a consequence of the immunohistochemical
staining evaluation under light microscopy
(red arrow). Caspase-3 immunoreactivities in
testicular tissues were similar in the C (Figure
1 2A) and BCJ (Figure 1 2B) groups. Caspase-

3 immunoreactivity was found to be
statistically significantly increased in the ACR
group (Figure 1 2C) compared to the C group
(p<0.001). The Caspase-3 immunoreactivity in
the ACR + BCJ group was found to be
statistically lower than in the ACR group
(Figure 1 2D) (p<0.001). Caspase-3
immunoreactivity parameter levels are given in
Table 3.

Table 3. Caspase-3 activation in C, ACR, BCJ and ACR + BCJ treated groups (n=8)

Parameters C BCJ ACR+BCJ
Histoscore 0.14+0.17 1.22+0.36¢C 0.15+0.187 0.92+0.37cz
ANOVA

Values are expressed as means + SE; n=8 for each treatment group.
Comparison with group C. a: p<0.05, b: p<0.01, c: p<0.001
Comparison with group ACR.  x: p<0.05, y: p<0.01, z: p<0.001

According to the results of the modified
Johnsen scoring system used to evaluate
spermatogenesis in the seminiferous tubules,
the control and BJC groups were similar
(p=0.750). Spermatogenesis in the ACR group
was statistically decreased compared to the
control group (p<0.05). The Johnsen score of
the ACR+BJC group, which was the treatment
group, was statistically increased compared to
the ACR group (p<0.05). (Figure 2D)

It was shown that there was no difference in
testis weight, epididymal spermatozoa

numbers, and motility between the C group
and the BCJ group (p>0.05). Rats who
received ACR application showed statistically
lower testicular weight, seminal vesicle
weight, and epididymal spermatozoa counts
and motility (p<0.001) in comparison to the C
group. The ACR + BCJ group showed a
statistically significant increase (p<0.001).
Spermatological parameter levels are given in
Table 4.

Discussion
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Many studies have indicated that negative
effects on organism systems caused by ACR,
which is commonly used nowadays.”®
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Figure 2. Caspase-3 immunoreactivity (red arrow) in rat testicula
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significant difference was observed in caspase-3 immunoreactivity in control and black carrot groups. However, caspase-
3 immunoreactivity was statistically increased compared to control and black carrot groups due to the damage caused by
acrylamide. Only in the ACR group given acrylamide, caspase-3 immunoreactivity was statistically increased compared

to the treatment group ACR+black carrot juice group. (A: contro
staining AEC chromogen scala bar:20 um)

Table 4. Spermatological parameters in C, ACR, BCJ, and ACR

| B: BCJ, C: ACR, D: ACR+BJR immunohistochemical

+ BCJ treated groups (n=8).

Parameters C ACR BCJ ACR+BCJ

Testicular weight (g) 1.29+0.23 0.98+0.24c¢ 1.34+0.14z 1.19+0.11bz
Epididymis weight (g) 0.39+0.07 0.214+0.11c 0.40+0.01z 0.30+0.10cz
Seminal gland weight (g) 0.78+0.09 0.41+0.11c 0.87+0.08cz 0.68+0.10cz
Spermatozoon count 83.75+1.82 27.50+£2.50c 85.62+1.457 75.00+2.67az
(million / cauda epididymis)

Spermatozoon motility (%) 87.50+0,90 40.12+1.64¢ 88.12+0.83z 74.37+1.20cz

ANOVA
Values are expressed as means + SE; n=8 for each treatment group.
Comparison with group C.  a: p<0.05, b: p<0.01, c: p<0.001
Comparison with group ACR. x: p<0.05, y: p<0.01, z: p<0.001
ACR causes oxidative stress, and
consequently, free radical levels increase
which induces lipid peroxidation. As a result,
the MDA, which is a lipid peroxidation
product, increases.}* In previous studies
conducted on ACR applications, According to
previous studies, testicular tissue contains
higher MDA levels, which results in oxidative
stress.581527.28 The results of these previous
studies are similar to ours. Additionally, when
compared to the C group, we discovered that
rats exposed to ACR had statistically
significant higher amounts of MDA (a
consequence of lipid peroxidation) in their
testicular tissue. Our analysis revealed that the
MDA level was lower in the ACR + BCJ group

compared to the ACR group. We believe that
the antioxidant content of BCJ is the cause of
the MDA level reduction in the ACR + BCJ
group. Black carrot juice's flavonoid, phenolic,
and antioxidant components have been shown
to have strong antioxidant activity.

In contrast to the C group, we found a
statistically significant drop in GSH levels in
the rats that had ACR application in our
investigation. Numerous investigations have
revealed that the application of ACR in rats
and mice results in a reduction in GSH levels
in the testicular tissues. When comparing the
ACR group to the C group in our study, there
was arise in GST levels. Also, Yildizbayrak et
al?® found similar results to our study. There
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are studies that showed a decrease in GST
levels with ACR application.®?® The GST
enzyme has many functions in the cell. It has
an antioxidant effect against compounds such
as  hydroxyalkenals, propanals, and
hydroperoxides formed in the cell. GST
enzymes require the presence of the GSH
molecule for its activity.?® In our study, we
believe that the decrease of the GSH molecule
and increase of the GST enzyme in the ACR-
applied rat testicular tissues is because the GST
enzyme excessively consumes the GSH
molecule, which is necessary for activation.

Many drugs and toxins are metabolized by
the Ces enzymes. Ces has been detected in the
liver, testis, and kidney tissues of mammals,
and is a member of esterases that catalyze the
hydrolysis of esters, amides, and thioesters and
convert esters into carboxylic acid and
hydroxylated products. For this reason,
activity changes in tissues are clinically very
important.?22® Our study revealed that the Ces
enzyme activities of the other groups were
lower than those of the control group.
According to the Ces enzyme activity of the
ACR group, an increase was detected in the
BCJ and ACR + BCJ groups. We think that
ACR has the same negative effects on the Ces
enzyme as it has on the antioxidant system.
There are many biomolecules in black carrot
content. It can be said that polyphenolic
compounds, especially, react with molecules in
Ces enzymes and change the activities of the
structure.®® However, we see the increase of
Ces enzyme activities in BCJ groups as a
positive effect compared to the ACR group.

In our study, light microscopic examination
of the testicular tissue of rats exposed to ACR
showed a degeneration in the seminiferous
tubular epithelium and a decrease in cells of
the spermatogenic series.® It has been reported
in earlier research that ACR causes the
seminiferous tubular epithelium and germ cells
to degrade, a decrease in spermatogenic cells,
and a decrease in mature sperm and
spermatogonia.t>?%3132 Qur research supports
the findings of the previously mentioned
studies. Similar to our study, there are studies
reporting that the Caspase-3 immunoreactivity
increases and apoptosis occur with ACR
treatment.”28
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In a study on rats, Lebda et al determined
that the seminiferous tubules lacked
spermatitis and spermatozoa due to the
application of ACR.%3 Detected changes in
testicular weights and seminiferous tubules in
rats exposed to ACR. In our study, rats given
ACR had lower testicular weights, seminal
vesicle weights, epididymal sperm counts, and
sperm motility than the C group. In the ACR +
BCJ group, the numerical increases in these
parameters were observed to be statistically
significant.

Limitations

This study has some limitations. Since the
experimental period was only 30 days, this
period may not be sufficient to understand the
long-term effects of acrylamide and black
carrot juice.

The study was conducted only on Wistar
albino rats. This may limit its generalizability
to other species and humans.

Conclusion

Our study detected a decrease in testicular
function of the rats exposed to ACR, and this
decrease could be prevented with the
antioxidant properties of BCJ. Chemicals that
harm the organism cause oxidative stress and
thus damage the cells and tissues. Antioxidants
are thought to be an effective treatment method
in the prevention of tissue damage caused by
oxidative stress. It is important to discover new
substances or natural products in order to
ameliorate the negative effects of harmful
chemicals. As a result, We think that BCJ may
be able to lessen the harmful effects of ACR-
induced  oxidative stress and  toxic
consequences.
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Abstract

Aim: To investigate whether the time of day affects the
type of fall-related hip fracture.

Materials and Methods: This retrospective study
included patients diagnosed with hip fracture due to falls
between 2012 and 2022. Fracture times were
categorized as daytime (09:00-16:59) and nighttime
(17:00-08:59). Patients were grouped accordingly, and
demographic and radiological data were analyzed to
assess differences in fracture types between groups.
Results: Among 935 patients, intracapsular fractures
were more common during the day, while extracapsular
fractures were more common at night (p=0.003).
Intracapsular fractures peaked at 13:00; extracapsular at
11:00.

Conclusion: Hip fractures occurred most frequently
during the day, especially at noon. Intracapsular
fractures were significantly more common in daytime,
extracapsular at night.

Keywords: Hip fracture; Time to fall; Daytime;
Nighttime; Intracapsular; Extracapsular.

Oz

Amag: Giiniin saatinin diismeye bagl kalga kirig1 tipini
etkileyip etkilemedigini arastirmak.

Gerec¢ ve Yontem: Bu retrospektif ¢alismaya, 2012—
2022 yillar1 arasinda diisme nedeniyle kalga kirig1 tanist
alan hastalar dahil edildi. Kirik olus zamani giindiiz
(09:00-16:59) ve gece (17:00-08:59) olarak ikiye
ayrildi. Hastalar bu zaman dilimlerine gore
gruplandirildt ve gruplar arast kirik tipi farklarini
degerlendirmek amaciyla demografik ve radyolojik
veriler analiz edildi.

Bulgular: Toplam 935 hasta ¢aligmaya dahil edildi.
Giindiiz saatlerinde daha sik intrakapsiiler kiriklar, gece
saatlerinde ise daha sik ekstrakapsiiler kiriklar goriildi
(p=0.003). Intrakapsiiler kiriklar en sik 13:00 civarinda,
ekstrakapsiiler kiriklar ise 11:00 civarinda meydana
geldi.

Sonu¢: Kalga kiriklari en sik giindiiz saatlerinde,
ozellikle 6gle saatlerinde meydana geldi. Intrakapsiiler
kiriklar giindliz, ekstrakapsiiler kiriklar ise gece
saatlerinde anlamli olarak daha sik goriildii.

Anahtar Kelimeler: Kalga kirigi; Diisme zamant,
Giindiiz; Gece, Intrakapsiiler; Ekstrakapsiiler.
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Time to fall in hip fractures.

Introduction

Falls are a significant problem that can have
negative consequences in every age group and
cause more serious problems, especially in the
geriatric age group. ® Falls can cause a
significant loss of functionality in elderly
individuals and negatively affect more than
one aspect of life.!

Fractures that occur due to falls are
important causes of morbidity and mortality in
elderly individuals.*®> The most common
orthopedic trauma in these patients is hip
fractures, which seriously affect morbidity and
mortality.® Studies have shown that the
mortality rate in patients who have suffered a
hip fracture is high, ranging between 33% and
45% within the first two years.” It is estimated
that these fractures, which cause high costs and
difficult psychological rehabilitation, affect
180/% of women and 6% of men throughout
life.

Due to the increase in life expectancy at the
global level, projections expect serious
increases in the incidence of hip fractures.®
Many studies are being conducted on these
fractures, which are expected to be seen more
frequently in the health sector in the coming
years.*112 These studies aim to reduce the
incidence of fractures by determining risk
factors. Studies have shown many internal and
external factors.'®* While external factors are
balance and slipping and tripping hazards,
internal factors are related to the individual's
health status and physical structure. While the
correction of internal factors requires long-
term follow-up, reductions in fracture
occurrence can be seen by considering
strategies related to external factors.'**® There
are very few studies on the timing of falls that
cause hip fractures, especially in elderly
patients.®®17 Patients have daily routines that
are distributed in time at home. These routines
can cause differences in the risk of falling
during the day.'® In studies conducted, the
majority of hip fractures occur during the
day.'’

Having an idea about when and where hip
fractures will occur can seriously affect fall
prevention strategies. This study aims to
determine the distribution of fall-related hip
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fractures in elderly individuals based on
different time periods throughout the day.
Additionally, the relationship between the type
of fracture and the time of the fall has been
evaluated, and potential strategies to prevent
falls in elderly individuals have been discussed
in line with this relationship. Hip fractures are
associated with high morbidity and mortality
rates, particularly in the elderly population.
Therefore, identifying the timing of fracture
occurrence is of great importance for
developing preventive measures. Our study is
expected to contribute to the literature by
providing insights into  environmental
modifications, individual precautions, and
health policy developments aimed at reducing
fall risk in elderly individuals.

Materials and Methods
The type of the study

This study was designed as a retrospective
cross-sectional study

The samples of the research

Patients who applied to the emergency
department of a university hospital due to a fall
between January 2012 and December 2022 and
were diagnosed with hip fractures were
included in the study. When the hospital's
digital database was searched between these
years, 1135 patients who applied to the
emergency department due to hip fractures
were identified. Eligible patients included in
the study were male and female patients aged
> 65 years with intracapsular femoral neck
fracture or extracapsular hip fracture
(intertrochanteric or subtrochanteric fractures).
Additionally, patients with concomitant
fractures in other regions along with hip
fractures were also included in the study. The
reason for including these patients is that falls
often result in extensive trauma, leading to
multiple fractures, and this inclusion ensures
that the study reflects real-life data. Patients
with the following criteria were excluded from
the study: 1) Patients with incomplete data
(patients whose trauma time was not known
precisely) (n=19), 2) Patients who developed
hip fractures other than fall-related causes such
as osteoarthritis, infection, tumor metastasis,
avascular necrosis of the femoral head (n=43),
3) Patients aged <65 years (n=138). Two
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hundred patients who met the exclusion
criteria were excluded from the study. The
remaining 935 patients were included in the
study. The patients were divided into two
groups according to the time of the fall:
daytime hours were determined as 09:00-
16:59, and those with hip fractures between
these hours were divided into Group 1, and
nighttime hours were determined as 17:00-
08:59, and those with hip fractures between
these hours were divided into Group 2.
Previous similar studies were considered in
this separation of daytime and nighttime
hours.'®% In the Turkish healthcare system,
regular daytime working hours are generally
between 08:00 and 17:00, coinciding with the
period when individuals engage in the most
daily activities. Nighttime hours have been
considered a separate category, as they
represent the period when individuals are
asleep and household mobility decreases.
Similar studies have also categorized daytime
and nighttime based on individuals' activity
levels and the functioning of the healthcare
system. These time intervals were determined
to ensure that the results of our study align with
the existing literatlire. The number of patients
in Group 1 was 562, and the number in Group
2 was 373.

Data collection tools

In order to perform intergroup analysis,
information on the time of the fall, fracture
type, age, gender, fracture side, and presence
of additional fractures was collected from the
hospital digital data recording system. Data
scanning was performed on the presence of
hypertension, diabetes mellitus, coronary
artery disease, cerebrovascular accident,
cataract, Alzheimer's disease, chronic
obstructive pulmonary disease, asthma,
Parkinson's disease, vertigo, heart failure, and
chronic renal failure as comorbidities to be
examined. The times of the fall that led to the
hip fracture of the patients were obtained by
interviewing the patients themselves or their
families during their admission to the
emergency department.

Statistical analysis

SPSS version 25.0 (IBM Corp., Armonk,
NY, USA) statistical package program was used
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for statistical analyses. While evaluating the
study data, descriptive statistical methods
(mean, standard deviation, frequency,
minimum-maximum, percentage) were used to
summarize the data. Shapiro-Wilk Test was
used for normality tests of continuous
variables. In cases where normality was
achieved, the significance of the differences
between the means was investigated with a
two-group independent sample t-test. In cases
where normality was not achieved, the
significance of the differences was
investigated with Mann-Whitney  Tests.
Fisher’s Exact Test was performed for the
independence  test between  two-group
categorical variables. When there were more
than two groups of categorical variables, the
Chi-Square Independence Test was applied. In
order to find the relationships between two
continuous variables, Spearman-Rho
correlation coefficients were obtained in cases
where normality was not achieved. The
significance level was taken as 0.05 for all tests
performed.

Ethics committee approval

This study was conducted with the
necessary approval from the Adiyaman
University Non-Interventional Clinical
Research Ethics Committee (Ethics committee
approval number: 2022/8-7 and date:
15.11.2022). This study was conducted in
accordance with the principles of the
Declaration of Helsinki. Informed consent
form were obtained from all patients.

Results

A total of 935 patients, 517 (55.3%) female
and 418 (44.7%) male, with an average age of
81.334+8.08 (65-108 years), were included in
the study. Intracapsular hip fracture was
observed in 293 (31.3%) patients and
extracapsular hip fracture was observed in 642
(68.7%). The relationship between the time of
trauma and the variables is given in Table 1.
According to the results, among the analyzed
variables, only heart failure and the time of
trauma were found to be significantly related
(p=0.05). There was no relationship between
the other variables and the time of trauma.

In order to examine the distribution of the
fracture type in patients with the time of the
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fall, the relationship between the intracapsular
and extracapsular hip fracture types and the
time of the trauma is given in Figure 1.
According to the data obtained, it is seen that
intracapsular hip fractures are seen in small
numbers starting at night and start to increase
towards morning, are seen at the highest rate at
noon, and finally decrease in the evening and
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is seen that extracapsular hip fractures do not
follow a regular course like intracapsular hip
fractures. It is understood that they decrease at
night and in the morning, like intracapsular hip
fractures, but increase during the day. It is seen
that intracapsular fractures occur most around
13:00, and extracapsular fractures occur most
around 11:00.

are seen very rarely again towards midnight. It

Table 1. Characteristic of patients falls in daytime and nighttime.

Variables Time of Fall p
Group 1 Group 2
(N: 562) (N: 373)
Age (years) 81,17+7,97 81,5848.25 0,347%
Gender Female 311 (%55,3) 206 (%55,2) 0,5132
Male 251 (%44,7) 167 (%44,8)
Side Right 288 (%51,4) 193 (%52) 0,8932
Left 272 (%48,6) 178 (%48)
Additional Fracture Distal Radius fracture 10 (%1,8) 2 (%0,5) 0,157°
Proximal humerus fracture 7 (%1,2) 3 (%0,8)
Clavicle fracture 3 (%0,5) 0
Hypertension 394 (%70,1) 270 (%72,4) 0,4632
Diabetes Mellitus 198 (%35,2) 149 (%39,9) 0,1472
Coronary Artery Disease 210 (%37,4) 133 (%35,7) 0,6282
Cerebrovascular Disease 86 (%15,3) 69 (%18,5) 0,2092
Alzheimer's Disease 57 (%10,1) 32 (%8,6) 0,4952
Chronic Obstructive Pulmonary Disease 76 (%13,5) 51 (%13,7) 0,9992
Asthma 24 (%4,3) 13 (%3,5) 0,6102
Parkinson's Disease 6 (%2) 17 (%2,6) 0,5192
Vertigo 12 (%2,1) 11 (%2,9) 0,5192
Heart Failure 42 (%7,5) 16 (%4,3) 0,05?
Chronic Kidney Failure 18 (%3,2) 12 (%3,2) 0,9992

repnsdesenuy

ALl ..nuiliIIIEIIII-iIi:-I!I-EH

2dfy aunpoesy

2

Number of patients

Jepnsdeoenxy

0

.\w'.
‘ !glq_l_n_mgill

Time of Fall
Figure 1. Hourly distribution of the occurrence of
mtracapsular and extracapsular hip fractures

The distribution between the fracture types
and the time of the fall is given in Table 2.
Extracapsular fractures were the most common

g
8

type of fracture both during the day and at
night among all fractures. However, when
evaluated proportionally, intracapsular
fractures were more frequently observed
during daytime hours (34.9% during the day
vs. 26% at night), while extracapsular fractures
occurred at a higher rate during nighttime
hours (74% at night vs. 65.1% during the day).
This difference was found to be statistically
significant (p=0.003). These findings indicate
that intracapsular fractures predominantly
occur during daytime hours, whereas
extracapsular fractures show a significant
increase during nighttime hours.

Table 2. The distribution of fracture types during daytime and nighttime.

Variables Time of Fall p
Group 1 Group 2
(N: 562) (N: 373)

Fracture type Intracapsular fracture 196 (%34,9) 97 (%26)

Extracapsular fracture

366 (%65,1) 276 (%74) 0,003}

! Fisher’s Exact Test
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Discussion

Some significant results were obtained in
this study. As a result of the analyses, it was
seen that the frequency of both intracapsular
and extracapsular hip fractures decreased at
night, increased in the morning hours, and
reached the highest level at noon. Another
significant result was that while intracapsular
hip fractures were more common during the
day, extracapsular hip fractures occurred at a
higher rate at night. In addition, it was
observed that the frequency of hip fractures
due to falls increased during the day in patients
with heart failure. This difference was not
detected in other comorbid diseases.

It is possible to come across many studies in
which an etiological examination was made in
hip fractures resulting from falls.2%2023 Apart
from etiological reasons related to the person,
the number of studies conducted on whether
the type of hip fracture that occurs will change
according to place and time is few and
insufficient.®’ In one of the studies
investigating how seasonal changes affect the
type of hip fracture, the study conducted by
Crawford et al. found that more hip fractures
occurred in the winter months compared to the
summer months.?* In addition, an increase in
the number of extracapsular fractures and a
tendency for higher mortality in patients
admitted during the winter months have been
detected. It is also possible to reach other
studies on this subject.?>?® However, the
number of studies examining the relationship
between the type of hip fracture and the time
of the fall is limited.®>'"2" According to Kim et
al., among these studies, it has been shown that
the risk of falling at night increases due to
factors such as visual impairment, and the
incidence of hip fractures increases
accordingly.?” However, according to Chen et
al., the opposite is the case.® It has been shown
that fracture events occur mainly during the
day and reach their highest level between 8-10
in the morning. Our study also obtained results
similar to the results of Chen et al. According
to the results we obtained, it has been
determined that intracapsular hip fractures are
seen in small numbers during the night and
start to increase towards the morning, are seen
at the highest rate at noon, and finally decrease
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in the evening and are seen very rarely again
towards midnight. It has been shown that
extracapsular hip fractures also decrease at
night and in the morning but increase towards
noon.

Elderly patients start their customary daily
rituals by getting out of bed in the morning and
going to the toilet. With these actions, they
enter a more active period compared to the
nighttime. Being more active during the
daytime may lead to falling more during this
active period. Another significant result
determined in this study is that the types of hip
fractures change according to the time of the
fall. According to the results, intracapsular hip
fractures are more common during the
daytime, while extracapsular hip fractures due
to falls are more common at night. It is possible
to determine many etiological factors that
contributed to the formation of these two
fracture types in the literatiire.?2?> Many
factors such as age, gender, body mass index,
comorbidities, fall position, and fall energy
have been investigated.!%1720-22 As a result of
our literature review, no study has correlated
the fracture type with fall time. According to
literature data, the extracapsular hip fracture
type frequency increases as the average age of
patients with hip fractures increases.?* In our
study, it was determined that the average age
of patients who had hip fractures at night was
higher. The statistically significant result
obtained in our study on this issue may be
explained by the fact that the average age of
patients with hip fractures at night was higher.
In addition, rotational movements during falls
are associated with the formation of
extracapsular hip fractures.?® Patients' ability
to balance may be weakened at night compared
to daytime due to waking up from sleep. In this
case, it may cause the fall to be more
uncontrolled. We think that the increase in
rotational movements during uncontrolled falls
compared to daytime may cause an increase in
the formation of extracapsular hip fractures.

This study highlights the importance of
implementing fall prevention measures at
different times of the day in the elderly
population. Getting out of bed is particularly a
high-risk movement, and to reduce this risk,
bed rails can be installed along the edges of the

14



Time to fall in hip fractures.

bed. Elderly individuals are at high risk of
falling at any time of the day when going to the
toilet. Therefore, the widespread use of
protective equipment should be encouraged to
enhance safety. Using non-slip flooring inside
the home, increasing nighttime lighting, and
installing grab bars in bathrooms and hallways
can help reduce fall risk. Additionally, the use
of assistive walking devices such as walkers,
canes, and support equipment should be
promoted. Handrails on stairs and well-
organized movement areas are also crucial
safety measures. Moreover, falls in some
elderly individuals may be linked to health
conditions such as orthostatic hypotension. In
such cases, slow movements during initial
mobilization, taking support while sitting and
standing up, and performing circulation-
balancing exercises are recommended. In
elderly care facilities, ensuring sufficient staff
during night shifts, adjusting bed heights
appropriately, and using mobility-supporting
equipment can further enhance safety.

Limitation of the study

There are several limitations in our study.
First, our study was designed retrospectively.
Second, although the study only included hip
fractures that occurred due to “falls,” the
homogeneity of the patients included in the
study may have been disrupted due to the
difference in the concept of “falls” commonly
understood among patients. Third, no
examination was made on where the fall
occurred. With all these limitations, future
multicenter studies using larger samples and
including where the fall occurred will increase
the contribution to the literature.

Conclusion

This study has shown that the time of fall
and fracture types in hip fractures may vary.
Our findings revealed that both types of hip
fractures included in the study were most
frequently seen during the daytime, with a
peak during the afternoon. It was also
determined that extracapsular hip fractures
were significantly more common at night, and
intracapsular fractures were significantly more
common during the daytime. This information
may help develop fall prevention strategies for
elderly individuals.
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Abstract

Aim: Incisional hernias are a common complication
following abdominal surgical procedures. This
retrospective study aimed to evaluate the role of
perioperative drains in the healing process following
incisional hernia repair using mesh.

Materials and Methods: A total of 117 patients who
underwent elective hernia repair surgery were analyzed.
Patients were divided into two groups based on whether
a subcutaneous drain was inserted perioperatively.
Various clinical outcomes were assessed.

Results: Drains were used in 64.1%, with seroma and
surgical site infections observed in 6% each and a
recurrence rate of 11.9%. Defect size significantly
increased drain use, while BMI prolonged hospital stay
by 7% per unit. Recurrence, seroma, and surgical site
infections were not significantly affected by other
factors.

Conclusion: The results of the study suggest that
routine use of drains in incisional hernia repair may not
be necessary and that their benefits remain uncertain.
Keywords: Incisional hernia; Subcutaneous drain;
Recurrence; Seroma.

Oz

Amag: Insizyonel fitiklar, karin cerrahisi islemlerini
takiben sik gorillen bir komplikasyondur. Bu
retrospektif calisma, mesh kullanilarak insizyonel fitik
onarimi sonrasit iyilesme siirecinde perioperatif
drenlerin roliinii degerlendirmeyi amaglamaktadir.
Gere¢ ve Yontem: Elektif insizyonel herni onarimm
uygulanan toplam 117 hasta analiz edildi. Hastalar
perioperatif ~ olarak  subkutan  dren  koyulup
koyulmadigina gore iki gruba ayrildi. Cesitli klinik
sonuglar degerlendirildi.

Bulgular: Drenler %64,1 hastada kullanilmis, seroma
ve yara enfeksiyonu oranlar1 her biri i¢in %6 olarak
saptanmig ve niiks oran1 %11,9 olarak belirlenmistir.
Defekt boyutu dren kullanimmi anlamli sekilde
artirtrken, BMI hastanede kalis siiresini birim bagina %7
oraninda uzatmigtir. Niikks, seroma ve yara
enfeksiyonlar1 diger faktorlerden anlamli sekilde
etkilenmemistir.

Sonu¢: Calismanin  sonuglari, insizyonel fitik
onartminda drenlerin rutin kullaniminin  gerekli
olmayabilecegini ve faydalarmin belirsiz kaldigin1 6ne
siirmektedir.

Anahtar Kelimeler: Insizyonel herni; Cilt alt: dreni;
Niiks, Seroma.
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Drain usage in incisional hernia.

Introduction

Incisional hernias, which occur due to
inappropriate closure of the fascia following
abdominal surgical interventions for various
reasons, lead to significant labour loss and
morbidity and negatively affect the quality of
life.? An incisional hernia may develop after
all abdominal incisions, such as midline,
Pfannenstiel, McBurney, and paramedian
incisions. Between 4% and 12% of all closed
abdominal incisions result in incisional
hernias.>* Risk factors include comorbidities
such as obesity, diabetes mellitus, chronic
obstructive pulmonary disease, and patient-
related factors such as advanced age, male
gender, steroid wuse, emergency surgical
operations, surgical site infection, the type of
abdominal surgery (open/laparoscopic
surgery, bariatric  surgery, malignancy
surgery), and technical factors such as the
closure of the fascial defect with
continuous/intermittent sutures.>®

This fascial defect may cause incarceration
and strangulation in a significant proportion of
patients, necessitating emergency abdominal
surgery. Additionally, large hernias may
require surgery in many patients for cosmetic
reasons.’

Repair of incisional hernias can be
performed using open, laparoscopic, or robotic
surgical methods; anatomical repair or the use
of prosthetic materials.® Many synthetic or
biologic prosthetic materials have been
frequently used in incisional hernia surgery in
recent years.® The type of surgery and whether
or not prosthetic materials will be used varies
from patient to patient. Complications such as
hematoma, seroma, surgical site infection,
nosocomial infections, intestinal obstruction,
chronic fistula, chronic pain, and recurrence
may develop after the repair of the incisional
hernia.’®!!  Recurrence rates have been
reported to range between 8% and 27% in the
literature.*121® Despite a lack of sufficient
scientific evidence or expert consensus, the use
of drains is a traditional method to prevent the
perioperative or postoperative development of
seroma or hematoma.® However, whether the
use of drains contributes to wound healing and
prevents the development of recurrences has
not been fully clarified. Some authors have

Sahin AG, Alg1 E.

suggested that drains increase the risk of
infection, cause pain, and may have
undesirable consequences, such as prolonged
postoperative hospital stays. Additionally,
studies suggesting that the use of drains does
not prevent the development of postoperative
seroma have made the use of drains in
incisional hernia surgery a controversial
issue.™

We retrospectively evaluated the surgically
repaired cases of incisional hernia in our clinic
to determine whether drains placed after
incisional hernia repair operations aid in the
healing process.

Materials and Methods

This is a retrospective study in which a total
of 117 patients who underwent incisional
hernia repair using mesh between June 2019
and December 2022 in the General Surgery
Clinic of Balikesir University Hospital were
analyzed. The study was approved by Balikesir
University  Clinical ~ Research  Ethics
Committee. Informed consent was obtained
preoperatively from all patients. Patients older
than 18 years of age with a diagnosis of
incisional hernia who underwent elective open
hernia repair surgery using mesh were
included in the study. Patients who underwent
laparoscopic surgery, emergency surgery due
to incarceration or strangulation, or those in
whom mesh was not used during repair were
excluded from the study. The same type of
mesh (polypropylene mesh) was placed in all
patients using the same technique (onlay) by
four senior surgeons in the general surgery
department. Negative pressure drain systems
(VAC) were used in the study. These drains
were routinely placed to prevent postoperative
fluid accumulation and were generally
removed within 2-3 days in patients without
complications. During the postoperative
period, sterile dressings were applied to all
patients. The first dressing was changed 24
hours after surgery, followed by daily dressing
changes using an antiseptic  solution
(povidone-iodine). Abdominal support
garments were recommended for all patients
after surgery, and they were advised to use
them regularly for a period of 4 weeks. In our
study, dissection was performed to provide
sufficient space for mesh placement, typically
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aiming for at least a 5 cm area beyond the
defect margins to allow for comfortable
placement of the mesh. This approach aimed to
balance expanding the surgical field with
minimizing tissue trauma. Patients who
underwent incisional hernia repair were
divided into two groups based on whether or
not a subcutaneous drain was inserted
perioperatively. In the series of 117 patients,
Group 1 consisted of 75 patients in whom the
same type of subcutaneous drain was used
during the operation, while Group 2 consisted
of 42 patients in whom no drain was used.
These groups were evaluated in terms of age,
gender, hernia diameter, duration of
hospitalization, surgical site infection, seroma
formation, recurrent hernia development, and
timing of drain removal. The complete healing
was evaluated based on clinical parameters
such as the absence of surgical site infection,
seroma  formation, recurrence, and
postoperative complications.  Recurrences
were defined as the development of hernias at
any time after complete healing. The mean
follow-up period was 21 months (12-43
months).

Statistical analysis

In summarizing the data obtained from the
study, descriptive statistics were tabulated as
mean = standard deviation or median,
minimum and maximum depending on the
distribution pattern of continuous (numerical)
variables.  Categorical  variables  were
summarized as numbers and percentages. The
fitness of the numerical variables to normal
distribution pattern was checked by Shapiro-
Wilk, Kolmogorov-Smirnov and Anderson-
Darling tests.

In intergroup comparisons of differences in
categorical variables, Pearson Chi-Square test
was used in 2x2 contingency tables with
expected cell counts of >5. However, Fisher's
Exact Test was used in tables with expected
cell counts below 5, and Fisher-Freeman-
Halton test was used in RxC tables with
expected cell counts below 5.

In comparisons between two independent
groups, Independent Samples t-Test was used
for normally, and Mann- Whitney U test for
non-normally distributed numerical variables.
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In comparisons among more than two
independent groups, One-Way ANOVA test
was preferred for normally, and Kruskall-
Wallis H test for non-normally distributed
numerical variables. For multiple comparisons
Games-Howell or Tukey test was used in
parametric, and  Dwass-Steel-Critchlow-
Fligner test in nonparametric tests.

Spearman's Rho correlation coefficient was
used to evaluate the relationship between non-
normally distributed variables.

In this study, five different regression
analyses were applied to investigate the effects
of drain use on the healing process in incisional
hernia repair. Each analysis included
univariate and multivariate regression models
to predict specific clinical outcomes (drain
requirement, length of hospitalization,
recurrence, surgical site infection, and
seroma).

In each analysis, the effect of variables on
outcomes was assessed using Odds Ratios
(ORs), 95% Confidence Intervals (Cls) and p
values. Univariate regression models were
used to assess the independent effect of each
variable, and multivariate regression models
were applied to assess the effect of each
variable when all other variables were
controlled.

Statistical analyses were performed with
Jamovi (Version 2.3.28) and JASP (Version
0.17.3) statistical software programs and the
level of statistical significance was set at
p=0.05.

Ethics committee approval

This study was approved by the Clinical
Studies Ethics Board of Balikesir University
(date: 20.12.2023, No. 2023/191). This study
conformed to the principles of Helsinki
Declaration.

Results

The study population, with a median age of
57 years, consisted of 72 (61.5%) female and
45 (38.5%) male patients. The mean follow-up
period was 21 months (12-43 months).
Postoperatively, drains were used in 75
(64.1%) patients, while they were not used in
42 (35.9%) patients. The mean body mass
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index (BMI) was 29.7 kg/m?. The defect size
was < 4 cm in 29 (24.8%), 4-10 cm in 54
(46.2%), and > 10 cm in 34 (29.1%) patients.
Seroma formation and surgical site infection
were observed in 7 (6.0%) patients each. The
median hospitalization time was 2 days, with a
median drain removal time also of 2 days.

Sahin AG, Alg1 E.

Recurrence was seen in only 14 (11.9%) out of
127 patients (Table 1). A total of 20 cases
operated on for incisional hernia were
recurrent incisional hernias. Among these,
postoperative drains were placed in 12 cases,
while no drains were used in 8 cases.

Table 1. Demographic, and clinical characteristics of cases with incisional hernia.

Total n=117
Age (year) median (range) 57.0[32.0 — 89.0]
Gender. n (%) Female 72 (61.5)
Male 45 (38.5)
Presence of drains, n (%) No 42 (35.9)
Yes 75 (64.1)
BMI kg/m? (mean) 29.7+£3.7
Defect size
<4 cm, n (%) 29 (24.8)
4-10 cm, n (%) 54 (46.2)
>10cm, n (%) 34 (29.1)
Seroma formation, n (%) No 110 (94.0)
Yes 7 (6.0)
Surgical site infection, n (%) No 110 (94.0)
Yes 7 (6.0)
Length of hospital stay (day): median (range) 2.0[1.0-4.0]
Drain removal time (day): median (range) 2.0[1.0-6.0]
Recurrence, n (%) No 103 (88.1)
Yes 14 (11.9)

1BMI: Body mass index

There were no significant differences
between patients in whom drains were used
and those in whom they were not used in terms
of age, gender, seroma formation, surgical site
infection, length of hospital stay, and
recurrence rates (p>0.05 for each). BMI values
were significantly higher in patients with
drains  (p=0.015). Drains were used
significantly less frequently in patients with a
defect size of less than 4 cm (p<0.001). Drain
insertion rates were similar in patients with
defect sizes between 4-10 cm and larger than
10 cm (Table 2). Hematoma development was
observed in a total of 3 patients in the group
where drains were used, while it was detected
in 2 patients in the group without drains. When
72 patients with drains were classified
according to the Clavien-Dindo classification:
3 patients (4.1%) were classified as grade 1, 3
patients (4.1%) as grade 2, 2 patients (2.7%) as
grade 3a, 1 patient (2.7%) as grade 3b, and 1
patient (2.7%) as grade 4a. When 45 patients
without drains were classified according to the
Clavien-Dindo classification: 2 patients
(4.4%) were classified as grade 1, 2 patients
(4.4%) as grade 2, 1 patient (2.2%) as grade 3a,

2 patients (4.4%) as grade 3b, and 1 patient
(2.2%) as grade 4a. For patients with seroma
from both the drained and non-drained groups,
bedside aspiration procedures were performed,
while patients with surgical site infections
were treated with antibiotic therapy. Patients
with  subcutaneous abscesses underwent
percutaneous surgical drainage procedures and
were treated with antibiotic therapy. One
patient from each group requiring respiratory
support was monitored in the intensive care
unit, and no mortality was observed between
the groups.

According to the results of the univariate
logistic regression analyses, no significant
effects of age and gender were observed on
drain insertion rates (p>0.05), whereas BMI
and defect size had a significant impact on this
parameter. Accordingly, a 1-unit increase in
BMI increased the probability of drain use by
14% (p=0.028), while the frequency of drain
use increased 4.09 times (p=0.004) in patients
with a defect size between 4-10 cm and 22.96
times (p<0.001) in patients with a defect size
greater than 10 cm compared to patients with a
defect size less than 4 cm (Table 3). In our

20



Sahin AG, Alc1 E.

study, the relationship between seroma,
surgical site infection, and recurrence
development was evaluated. In univariate
analysis, it was observed that seroma (OR:
3.12; 95% CI: 0.88-11.02; p=0.081) and
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surgical site infection (OR: 2.45; 95% CI:
0.74-8.18; p=0.135) might increase the risk of
recurrence, but this relationship was not found
to be statistically significant.

Table 2. Comparison of demographic and clinical characteristics in incisional hernia patients according to drain use

Drain use

No (n=42) Yes (n=75) P
Age (year) median (range) 58.0 [32.0 — 78.0] 57.0 [34.0 — 89.0] 0.089**
Gender. n (%)
Female 29 (69.0) 43 (57.3) 0.293*
Male 13 (31.0) 32 (42.7)
'BMI kg/m? (mean) 28.6+2.9 30.2+4.0 0.015***
Defect size !
<4 cm, n (%) 20 (47.6)2 9 (12.0)° <0.001*
4-10 cm, n (%) 19 (45.2)? 35 (46.7)2
>10cm, n (%) 3(7.1) 31 (41.3)*
Seroma formation, n (%) 3(7.1) 4(5.3) 0.700*
Surgical site infection, n (%) 4 (9.5 3(4.0) 0.248*
Length of hospital stay (day): median (range 2.0]1.0-3.0] 2.0[1.0-4.0] 0.256**
Drain removal time (day): median (range)® - 2.0[1.0-6.0] -
Recurrence, n (%) 6 (14.2) 8 (10.6) 0.700*

a, b: Letters signifying the presence of intergroup differences.
*. Pearson Chi-Square or Fisher's Exact test.
**_Mann-Whitney U test.

***_Independent Samples t-Test.

According to the results of the multivariate
logistic regression analyses, age, gender and
BMI had no significant effect (p<0.05),
whereas defect size had a significant effect on
drain insertion rates. Accordingly, drain
insertion rates increased 4.06 times (p=0.007)

in patients with a defect size between 4-10 cm
and 19.37 times (p<0.001) in patients with a
defect size larger than 10 cm compared to
patients with a defect size smaller than 4 cm
(Table 3).

Table 3. Factors associated with the use of drains in cases with incisional hernia.

“Logistic regression analysis predicting  Univariate Logistic Regresssion

Multivariate Logistic Regresssion

use of drains” OR. [95%CI] p value OR. [95%CI] P value
Age 0.97[0.94 - 1.01] 0.103 0.9810.94 —1.01] 0.191
Gender: Male vs. Female 1.66 [0.75 — 3.69] 0.213 1.46 [0.59 — 3.61] 0.407
BMI 1.14[1.01 -1.27] 0.028 1.02[0.89 - 1.17] 0.750
Defect size: ref.= <4 cm

4-10 cm 4.09 [1.56 —10.74] 0.004 4.06 [1.47 - 11.22] 0.007
>10 cm 22.96 [5.54 — 95.21] <0.001 19.37 [4.24 — 88.52] <0.001

BMI: Body mass index; OR: Odds ratio, CI:: Confidence interval

According to the results of the univariate
logistic regression analyses, age, gender,
defect size, surgical site infection, seroma
formation, and drain use had no significant
effect on the length of hospital stay (p>0.05 for
each). However, a Il-unit increase in BMI
caused an 8% increase in the length of hospital
stay (p<0.001) (Table 4).

According to the results of the multivariate
regression analyses, no significant effect of
age, defect size, and drain use was observed on
the length of hospital stay, while

hospitalization time decreased by 31% in
males compared to females, and a 1-unit
increase in BMI caused a 7% increase in length
of hospital stay (p=0.001) (Table 4).

In cases with incisional hernia, the results of
both univariate and multivariate logistic
regression analyses revealed that age, gender,
BMI, defect size, presence of drains, and
length of hospital stay did not have significant
effects on recurrence rates (p>0.05 for each)
(Table 5).
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Tablo 4. Factors effecting the length of hospital stay in cases with incisional hernia.

"Linear regression analysis predicting the

Univariate Linear Regresssion

Multivariate Linear Regresssion

length of hospital stay” OR. [95%CI] p value OR. [95%CI] p value
Age -0.01 [-0.02 — 0.01] 0.162 -0.01 [-0.02 — 0.01] 0.286
Gender: Male vs. Female -0.29 [-0.61 — 0.02] 0.067 -0.31[-0.61 —0.01] 0.049
BMI 0.08 [0.04 —0.12] <0.001 0.07]0.03 -0.12] 0.001
Defect size: ref.= <4 cm

4-10 cm 0.21[-0.17 - 0.59] 0.283 0.10 [-0.29 — 0.49] 0.609
>10cm 0.35[-0.07 - 0.77] 0.104 -0.02 [-0.49 — 0.46] 0.948
Surgical site infection: Yes vs. No 0.12[-0.52 - 0.77] 0.707

Seroma formation: Yes vs. No -0.18 [-0.83 — 0.47] 0.589

Drain use : Yes vs. No 0.23[-0.09 — 0.54] 0.167 0.12 [-0.22 — 0.46] 0.484

BMI: Body mass index; OR: Odds ratio, Cl: Confidence interval

Table 5. Factors effective on recurrence rates in cases with incisional hernia.

“Logistic regression analyses predicting development of
recurrences”

Univariate Logistic
Regression

Multivariate Logistic
Regression

OR. [95%CI] p OR.[95%CI]  p value

value
Age 1.01[0.95-1.07] 0.876
Gender: Male vs. Female 1.2110.26 -5.7] 0.806
BMI 0.86[0.68—-1.09] 0.221 0.81[0.61-1.08] 0.154
Defect size: ref.= <4 cm
4-10cm 0.25[0.02-2.94] 0.273 0.39[0.03-4.78] 0.460
>10cm 1.80[0.30-10.62] 0.516 4.21[0.54-32.74] 0.169
Drain use: Yes vs. No 0.73[0.16 —3.44] 0.693
Length of hospital stay 0.59[0.21-1.65] 0.319 0.76[0.25-2.32] 0.633

BMI: Body mass index; OR: Odds ratio, Cl: Confidence interval

According to the results of univariate
logistic regression analyses in cases with
incisional hernia, age, gender, presence of
seroma, drain use, and length of hospital stay
had no significant effect on the development of
surgical site infection (p>0.05 for each),
whereas defect size had a significant effect on
this parameter. Accordingly, the risk of

surgical site infection increased by 9% in cases
with a defect size of 4-10 cm compared to
cases with a defect size of less than 4 cm
(p=0.032), while these parameters had no
significant effect on the risk of surgical site
infection in cases with a defect size greater
than 10 cm (p=0.087) (Table 6).

Table 6. Factors effective on the development of surgical site infections in cases with incisional hernia

“Logistic regression analyses predicting

Univariate Logistic Regression

Multivariate Logistic Regression

development of surgical site infection” OR. [95%ClI] p value OR. [95%CI] p value
Age 0.95[0.9-1.02] 0.146 0.95[0.88 —1.02] 0.128
Gender: Male vs. Female 0.62 [0.12 — 3.36] 0.582

BMI 0.86 [0.68 — 1.09] 0.221 0.98 [0.76 — 1.26] 0.858
Defect size: ref.= <4 cm

4-10 cm 0.09 [0.01 -0.82] 0.032 0.11[0.01 - 1.14] 0.064
>10cm 0.15[0.02 - 1.33] 0.087 0.15[0.01 — 2.44] 0.181
Seroma formation: Yes vs. No 2.89[0.3 - 28] 0.360

Drain use: Yes vs. No 0.4 ]0.08 — 1.86] 0.241 0.71[0.1 - 4.83] 0.726
Length of hospital stay 1.19[0.49 — 2.87] 0.704

BMI: Body mass index; OR: Odds ratio, Cl: Confidence interval

In cases with an incisional hernia, the

results of both univariate and multivariate
logistic regression analyses revealed that age,
gender, BMI, defect size, surgical site
infection, and the presence of drains did not
have significant effects on seroma formation
(p>0.05 for each) (Table 7).

Discussion

Despite the lack of sufficient scientific
evidence or expert consensus, perioperative
drain placement is a common practice among
surgeons in order to remove perioperative and
postoperative fluid.> Although there is no
consensus on whether these drains improve
wound healing or prevent recurrences, some
authors have stated that they may lead to
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undesirable outcomes such as an increased risk
of infection, pain, and prolonged postoperative
hospitalization.!**® In this study, we aimed to
investigate whether drains help healing and
prevent the development of recurrences in
open repair of incisional hernia using mesh. In
our study, in line with the recommendations in
the literature, mesh was placed in all patients

ADYU Saglik Bilimleri Derg. 2025;11(1):17-26.

undergoing surgery for incisional hernia,
regardless of defect size. Numerous
randomized controlled trials in the literature
emphasize that the use of mesh significantly
reduces recurrence rates and improves long-
term surgical outcomes, even in defects
smaller than 2 cm®?2,

Table 7. Factors effective on the seroma formation in cases with incisional hernia

"Logistic regression analyses predicting

Univariate Logistic Regression  Multivariate Logistic Regression

seroma formation” OR. [95%CI] p value OR. [95%CI] p value
Age 1.04[0.97 - 1.11] 0.244 1.04[0.98 -1.12] 0.200
Gender: Male vs. female 1.2110.26 - 5.7] 0.806

BMI 0.95[0.76 — 1.18] 0.623

Defect size: ref.= <4 cm

4-10cm 1.08 [0.19 - 6.28] 0.932

>10 cm 0.41 [0.04 — 4.76] 0.475

Surgical site infection: Yes vs.No

2.89[0.30 — 28] 0.360

3.86 [0.37 — 40.77] 0.261

Drain use: Yes vs.No

0.73[0.16 — 3.44] 0.693

BMI: Body mass index; OR: Odds ratio, Cl: Confidence interval

Although male gender is among the risk
factors for incisional hernia, 72 (61.5%) of the
117 patients included in our study were female,
and 45 (38.5%) were male. Consistent with the
literature data, the median age of the patients
was 57 years. We observed that, consistent
with the relevant literature data, female gender
and obesity prolonged the postoperative
hospital stay.®® The longer hospital stay of
obese patients may be explained by the
presence of a greater number of comorbidities
or their increased  susceptibility to
complications.

In our study, we focused on the effects of
drain use in incisional hernia repair. The
findings revealed that the use of drains had no
significant effect on factors such as seroma
formation, surgical site infection, length of
hospital stay, and recurrence rates. Some
authors have not routinely recommended the
use of drains, indicating that their presence
does not reduce postoperative fluid
collection.**” For example, one study showed
that drain use did not objectively reduce the
rate of postoperative fluid collection and that
routine drain use in incisional hernia repair was
unnecessary.!’ On the other hand, a study by
Miller et al. showed a significantly lower rate
of seroma formation in the group where drains
were used.'® Mohamedahmed et al. found that
drainage was associated with higher rates of
surgical site infections; however, they couldn't

find a significant correlation between drainage
and seroma, hematoma formation or
recurrence.®

In our study, it was observed that the risk of
infection increased by 9% (p=0.032) in hernia
defects measuring 4-10 cm, but this increase
was not statistically significant in defects
larger than 10 cm (p= 0.087). This may be
attributed to the small number of cases in the
large defect group and the limited statistical
power, resulting in a random variation.
Additionally, in incisional hernia surgeries,
defects larger than 10 cm are often considered
more complex cases, and surgeons tend to
exercise greater caution during such
procedures. We believe this heightened
caution may have acted as a factor reducing the
risk of infection, thereby influencing our
results. It is evident that these findings need to
be supported by further studies with larger
patient groups.

In our study, the recurrence rate was found
to be 11.9%, which is consistent with the
reported range of 8-27% in the literature.
Possible causes of recurrence reported in the
literature include large defect sizes, obesity,
inadequate  surgical  techniques, and
postoperative complications®12, In our study,
variables that might influence recurrence, such
as age, sex, BMI, hernia defect size,
postoperative seroma, and surgical site
infection, were evaluated. Statistical analyses
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did not find any significant effect of these
parameters on recurrence. However, higher
recurrence rates were observed in patients with
large hernia defects (>10 cm) and high BMI.
Additionally, although not statistically
significant, recurrence rates were higher in
cases with postoperative seroma and surgical
site infection. We attribute the lack of
statistical significance to the limited sample
size and the heterogeneity of the patient group.
We believe that larger-scale studies could
provide better insights into this issue.

The prolongation of hospital stay due to
higher BMI in incisional hernia surgeries can
be associated with the common comorbidities
observed in obese patients, the increased
complexity of surgical procedures, and
challenges related to wound healing and
mobilization in the postoperative period.>®
These findings once again highlight the
importance of obesity management in surgical
planning for patients undergoing incisional
hernia surgery.

A study has shown that the use of drains did
not create a statistically significant difference
in the formation of postoperative seroma and
the development of surgical site infections.? In
another study, Louis et al. reported that the use
of drains had no significant effect on the
occurrence of surgical site infection.?! In a
record-based analysis of 39,523 patients,
similar to our study, Sahm et al. showed that
the use of drains in incisional hernia surgery
did not prevent recurrences.'*

The literature emphasizes that differences
in patient characteristics, surgical techniques,
and types of drains may influence seroma
formation. For example, in our study, active
negative pressure drains were generally used
subcutaneously, whereas some studies in the
literature report the use of passive
subcutaneous drains operating under the effect
of gravity. Additionally, surgical practices
such as closing dead spaces and using
compression garments in the postoperative
period in our study may have limited the
impact of drains on seroma formation. 12

In the light of all these results, we think that
the use of drains in incisional hernia repair
does not decrease complication rates nor

Sahin AG, Alg1 E.

prevent recurrences. However, in this study,
according to the results of the univariate
logistic regression analyses, we observed that
BMI values were significantly higher in
patients in whom drains were used. In
multivariate analysis, we observed that this
effect of BMI became insignificant due to its
interaction with other variables. In our study,
we also found that drains were used at a
significantly lower rate in patients with a
defect size of less than 4 cm, but the rates of
drain use were similar in patients with a defect
size of 4-10 cm and those larger than 10 cm.
Some studies have shown that obesity and
larger hernia defects may increase the
complication and recurrence rates after hernia
operations.?>% We speculate that the higher
rate of drain use in obese patients or patients
with larger defects in our study was due to
surgeons believing that obesity and large
hernias increased the risk of complications
such as recurrence and surgical site infection,
prompting them to use drains more cautiously
in this group. Similarly, we observed that
surgeons tended to use drains more frequently
in obese patients or those with large defects. In
the aforementioned record-based analysis by
Sahm et al., more frequent use of drains in
patients with higher BMI or large defects was
reported, consistent with our study results.!*
Specifically, the increased risk of infection in
defects measuring 4-10 cm is suggested to be
due to the surgical dissection becoming more
complex and the formation of larger dead
spaces in defects of this size. Additionally,
these defects are often observed in patients
with higher BMI or comorbid conditions.
However, the lack of a significant increase in
infection risk for defects larger than 10 cm may
be explained by surgeons applying stricter
infection prevention protocols and employing
more meticulous surgical techniques in these
cases. Furthermore, the smaller number of
patients in this group may have limited the
ability to detect statistical significance.

The reasons for longer hospital stays in
obese patients are not limited to observed
complications. This situation can be associated
with obesity-related comorbidities, subclinical
problems, surgeons’ preventive approaches,
and individual differences in recovery

24



Sahin AG, Alc1 E.

processes. The need for closer monitoring in
obese patients is evident. In particular, for
patients with high BMI, longer hospital stays
were often preferred to observe early signs of
complications. We believe that the low
complication rates may be attributed to the
careful and meticulous surgical approaches
employed by our surgeons for obese patients.

The retrospective nature of our study and
the relatively small number of cases in our
series compared to the literature are the
limitations of this study. We believe that
studies with a larger number of patients should
be performed to understand the benefits of
drains in incisional hernia surgery and their
roles (if any) in preventing recurrences.

Conclusion

This study has provided important
information for treatment planning and
management of incisional hernias by
evaluating the effects of drain use and various
influential factors. It was shown that surgeons
were more inclined to use drains as body mass
index and defect size increased and that there
was no difference in wound healing,
postoperative infection, length of hospital stay,
and recurrence in patients with and without
drains. To address the question about the
benefits of drains placed during incisional
hernia repair, we believe that studies involving
a larger number of patients should be
conducted.
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Abstract

Aim: In this study, incidental findings of brain magnetic
resonance imaging (MRI) of patients diagnosed with
treatment-resistant depression (TRD) were compared
with healthy controls (HC).

Materials and Methods: The study included 68
patients with TRD (42 females, 26 males) and 72 HC
(35 females, 37 males). Global assessment scale (GAS)
was administered.

Results: In the TRD group, those with general cerebral
atrophy were found to have significantly lower global
assessment scale (GAS) scores (p<0.001). In the TRD
group, those with cavum veli interpositi (CVI) were
found to have significantly lower GAS scores (p=0.001).
In the TRD group, when the effect of age was controlled,
a significant correlation was found between the GAS
score and the duration of the disorder (r=-0.400;
p=0.001).

Conclusion: CVI, a neurodevelopmental abnormality,
has been shown to be more common in patients
diagnosed with TRD.

Keywords: Treatment-resistant major depressive
disorder; Magnetic resonance imaging; Incidental
finding.

Oz

Amag¢: Bu calismada, tedaviye direngli depresyon
(TDD) tanili hastalarin beyin manyetik rezonans
goriintiileme (MRG)’nin tesadiifi bulgular1 saglikli
kontrollerle (SK) karsilastirildi.

Gerec ve Yontem: Caligmaya TDD tanili 68 hasta (42
kadin, 26 erkek) ve 72 SK (35 kadin, 37 erkek) dahil
edildi. Global degerlendirme &lgegi (GDO) uyguland.
Bulgular: TDD grubunda, genel serebral atrofisi
olanlarin  global degerlendirme &lgegi  (GDO)
skorlarinin anlamli derecede diisiik oldugu bulundu
(p<0,001). TDD grubunda, kavum veli interpositi (KVI)
saptananlarin GDO skorlarinm anlaml derecede diisiik
oldugu bulundu (p=0,001). TDD grubunda, yasin etkisi
kontrol edildiginde, GDO skoru ile bozukluk siiresi
arasinda anlamli bir korelasyon bulundu (r=-0,400;
p=0,001).

Sonu¢: Norogelisimsel bir anormallik olan KVi'nin
TDD tanil hastalarda daha yaygin oldugu gosterilmistir.
Anahtar Kelimeler: Tedaviye direngli major depresif
bozukluk; Manyetik rezonans goriintiilleme; Tesadiifi
bulgu.
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Brain magnetic resonance imaging in patients with depression.

Introduction

Major depressive disorder (MDD) is
characterized by symptoms including a
persistently low mood, diminished pleasure in
activities, fatigue, psychomotor retardation,
difficulty concentrating, and disruptions in
sleep and appetite. This condition imposes a
substantial burden on affected individuals and
is linked to significant economic costs.
According to 2015 data from the World Health
Organization, the global prevalence of
depression ranges from 2.90% to 6.31%, with
a prevalence rate of 4.4% in Turkey.? MDD is
influenced by a combination of social, cultural,
and biological factors and is typically
diagnosed in women at twice the rate of men.
Approximately 40% of individuals experience
their first depressive episode before the age of
20, with onset most commonly occurring
between mid-adolescence and the mid-40s.3#

MDD often follows a recurrent, lifelong
course with episodic patterns. Approximately
80% of individuals experience at least one
subsequent episode of depression. The
likelihood of future episodes increases with
each recurrence, particularly when the onset
occurs at an older age, which is associated with
less favorable outcomes.® While
approximately half of patients recover within a
year, with episodes typically lasting three to
six months, the other half do not achieve full
remission.® Treatment-resistant depression
(TRD) describes cases where individuals fail
to achieve remission despite several
therapeutic interventions.” There is no
singular, universally recognized definition of
treatment-resistant depression (TRD);
however, it is typically characterized in
patients who do not exhibit a sufficient
response to at least two trials of appropriate
antidepressant therapy. Prevalence estimates
vary widely due to these differing definitions,
with rates reported between 12% and 55%.2
Studies indicate that patients with substantial
treatment resistance often experience ongoing
symptoms and impaired functioning, despite
continuous treatment.®

The mechanisms driving TRD remain
incompletely understood. While structural
brain alterations in MDD have been widely
studied, research on brain structure in TRD is
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more limited. MRI studies on TRD patients
have primarily focused on white matter (WM)
and gray matter (GM) variations.'® Research
demonstrates that both first-episode MDD and
TRD patients exhibit diminished gray matter
volume in the right middle temporal cortex
when contrasted with healthy controls (HC),
with a notable reduction in bilateral caudate
volume specifically in TRD cases.!
Additionally, patients with TRD display
decreased GM density in the right putamen,
right superior frontal gyrus, and diminished
volumes in the right caudate nucleus and right
prefrontal lobe compared to HCs and
individuals recovered from recurrent MDD.
Fronto-striatal atrophy patterns in TRD have
been significantly linked to disorder severity,
affecting regions like the rostral anterior
cingulate cortex and the hippocampus.t? In
TRD patients, reduced GM volumes in the
insula and parahippocampal gyrus have also
been reported, and in comparison to first-
episode MDD, patients with TRD show
smaller right medial frontal gyrus and left
insula volumes, correlated with the duration of
illness.’* One WM study found a notable
decrease in fractional anisotropy among TRD
patients, involving regions such as the corpus
callosum, forceps minor, forceps major, and
bilateral superior and inferior longitudinal
fasciculi.!* Besides these commonly noted
structural changes in MDD, incidental
anatomical differences also exist. This study
aims to identify incidental MRI findings in
TRD patients, hypothesizing a possible link
between these incidental findings and TRD.

Materials and Methods
Type of the study

A cross-sectional study.
The sample of the study

This study was conducted in Adiyaman
Training and Research Hospital psychiatry
outpatient clinic. Sociodemographic and
clinical data of the participants were obtained
through the hospital record system and e-nabiz.
The e-nabiz application serves as a database
that provides access to comprehensive medical
histories of patients, including details on
surgeries, hospital stays, laboratory results,
imaging  studies, allergy information,
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diagnoses, prescribed medications,
vaccination history, cancer screening records,
intensive care details, reports, and emergency
documentation. The treatment processes of
patients followed up with depression spectrum
disorder are recorded by their physicians.
Through the patient registration system,
information on the duration of medication use,
depression severity score, and treatment
resistance status of the patients can be
accessed. Individuals who were similar to the
TRD group in terms of age and gender, who
applied to the hospital where the study was
conducted for any reason and had MRIs
obtained but were not diagnosed with any
disease, were accepted as the control group.

The criteria of TRD

The definition of TRD adopted by the US
Food and Drug Administration and the
European Medicines Agency is failure to
respond to two or more antidepressant
regimens despite adequate dose and duration
and adherence to treatment.® This definition
was also taken into account in this presented
study.

The procedures of the study

Brain MRIs scanned for any purpose are
evaluated by the same hospital's radiologist
and the imaging report is also recorded in the
e-nabiz. Atrophy, one of the parameters
investigated in this study, refers to generalized
cerebral atrophy.

The Fazekas scale is utilized to classify and
assess the severity of white matter (WM)
hyperintensities observed in brain imaging
studies. These lesions may signal a range of
neurological issues, particularly related to
small vessel disease or cerebrovascular
conditions. The scale generally includes two
main categories: Fazekas Score 0 indicates no
significant WM hyperintensities, while Scores
1, 2, and 3 denote progressively greater
severity of hyperintensities. Higher scores on
the Fazekas scale are frequently linked to an
increased risk of cognitive decline.

The septum pellucidum is a delicate, semi-
transparent bilaminar structure comprised of
both white and gray matter, located between
the anterior horns of the lateral ventricles in the
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brain. Variations of the septum pellucidum
include the cavum septum pellucidum (CSP),
cavum vergae (CV), and cavum veli interpositi
(cvn.t

There were 72,325 admissions to the
Adiyaman Training and Research Hospital
psychiatry outpatient clinic between the
specified dates. Nineteen thousand one
hundred and fifty-two of these admissions
were for health board reports. Nine thousand
eight hundred and seventy-four of the
remaining admissions consisted of depression
spectrum disorder diagnoses. Information
indicating that 2,843 of these admissions met
the TRD criteria was recorded in the patient
registration system. One hundred seventy-six
of these admissions had a brain MRI report
after TRD record. Abnormal brain MRI
findings were reported in 11 of these reports.
The e-nabiz records of the subjects with non-
abnormal brain MRIs were examined in detail.
Twenty-three patients were excluded due to a
lack of sufficient data confirming they met the
TRD criteria. Thirty-six patients were
excluded due to comorbid mental disorder.
Seven patients were excluded due to comorbid
neurological disease, two patients due to
history of brain trauma, one patient were
excluded due to history of brain tumour, one
patient due to previous brain surgery, four
patients due to history of electroconvulsive
therapy, and ten patients due to chronic and/or
systemic diseases. Thirteen patients with TRD
were excluded from the study because they
were not in remission. Consequently, a total of
68 individuals diagnosed with TRD were
incorporated into the study. A flowchart
depicting the study's sample is provided in
Figure 1. All included patients were in
remission and were receiving regular
psychotropic medications. The HC group
consisted of individuals who had undergone
brain MRI examinations due to conditions like
non-migraine headaches and vertigo, with
findings reported as normal. These individuals
had no active illnesses and were not on any
medication.

Data collection tools

Sociodemographic information for all
patients was collected using the patient
registration system. The Global Assessment
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Scale, created by Endicott and Spitzer in 1976,
is a rapid assessment tool that evaluates
various  dimensions of changes in

Eligible Outpatients
n=727325
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psychopathology, including psychological,
social, and professional functioning. This scale
has a scoring range from 0 to 100.®

* Admissions for health board report purposes were excluded

(n=19,152).

n=53,173

» Diagnoses other than depression spectrum disorder were excluded

n=9,874

(n=43299).

+ Patients without treatment-resistant depression were excluded

(n=7.031).

n=2,843

n=176

« Patients who did not have brain magnetic resonance imaging after
diagnosis of treatment-resistant depression were excluded (n=2.667).

« Patients with abnormal brain magnetic resonance imaging findings
were excluded (n=11).
* Patients who could not be confirmed to meet treatment-resistant
depression criteria were excluded (n=23).
« Patients with comorbid mental disorders were excluded (n=36).
« Patients with comorbid neurological diseases were excluded (n=7).
« Patients with a history of brain trauma were excluded (n=2).
« Patients with a history of brain tumor were excluded (n=1).
« Patients with a history of brain surgery were excluded (n=1).
« Patients with a history of electroconvulsive therapy were excluded
(n=4).
+ Patients with chronic/systemic diseases were excluded (n=10).
* Patients with treatment-resistant depression not in remission were
excluded (n=13).

Outpatients Included in the Study

Figure 1. Flow-chart illustration of the study’s sample

For brain MRI scans, we utilized a Philips
Achieva MR machine (Philips Medical
Systems, Best, Netherlands), applying a
magnetic field intensity of 1.5 Tesla using a
head coil. The mass intermedia was identified
in cross-sectional images through the cranial
midline, specifically from T1 FLAIR-

weighted images in the sagittal plane. The MRI
parameters included a repetition time (TR) of
1665 ms, echo time (TE) of 20 ms, a field of
view (FOV) of 220%230, slice thickness of 5
mm, a matrix of 292x214, a number of
acquisitions (NSA) of 1, a gap of 1 mm, voxel
size of 0.75x1.07x5, and a total of 24 sections.
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The images were evaluated using the PACS
system at our facility and the Philips Achieva
Rev R5 v30-rev.02 workstation. For the
assessment, we employed T1-weighted axial,
T2-weighted axial, FLAIR axial, T2-weighted
coronal, and T1-weighted sagittal images.
Patient data, including age, gender, and brain
MRI findings, were recorded. The Fazekas
scale was utilized to evaluate cognitive aging,
following the guidelines for white matter
hyperintensities (WMH). According to the
Fazekas scale, grades 0-1 indicate spot foci,
grade 2 signifies the initial formation of a foci
group, and grade 3 refers to more extensively
grouped areas.*

Data analysis

Statistical evaluations were conducted
using IBM SPSS Statistics version 26.0 (IBM
SPSS Inc., Chicago, IL, USA). Continuous
variables were presented as averages with their
standard deviations, and categorical variables
were displayed as percentages. Kurtosis and
skewness values were calculated and
compliance with normal distribution was
determined by the Kolmogorov-Smirnov test.
For continuous data that met normality
assumptions, an independent samples t-test
was used for comparisons between
independent binary groups; otherwise, the
Mann-Whitney U test was applied. Categorical
variables were evaluated using Chi-square
tests and Fisher’s Exact test. A p-value
threshold of less than 0.05 was defined as
statistically significant.

Ethics committee approval

Ethics committee approval was obtained
from Adiyaman University for this study (Date
of Decision: May 21, 2024; IRB Number:
2024/5-16). All methods followed the ethical
guidelines outlined in the Declaration of
Helsinki. Signed informed consent form was
obtained from all participants.

Results

The TRD group included 68 participants
(42 women and 26 men), whereas the HC
group comprised 72 individuals (35 women
and 37 men). The average age in the TRD
group was 38.31 = 9.30 years, compared to
37.28 +8.15 years in the HC group. There were
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no notable differences between the groups in
terms of mean age (p=0.486) or gender
distribution (p=0.118). Within the TRD group,
the average duration of MDD was 13.98 +7.21
years.

All patients in the TRD group were using at
least one  antidepressant  medication
(venlafaxine 26, duloxetine 10, fluoxetine
nine, bupropion seven, escitalopram seven,
sertraline six, paroxetine two, and reboxetine
one). Twenty-seven patients in the TRD group
were using a second antidepressant medication
(mirtazapine 10, clomipramine  six,
amitriptyline six, mianserin three, sertraline
one, and escitalopram one). Four patients in the
TRD group were using a third antidepressant
medication  (clomipramine  three and
amitriptyline one). As a result, 41 patients
(60.30%) were using one antidepressant, 23
patients  (33.80%) were using two
antidepressants, and four patients (5.90%)
were using three antidepressants. In the TRD
group, 38 patients were using one of the
antipsychotic  medications  other  than
quetiapine (olanzapine 13, aripiprazole 12,
paliperidone five, risperidone four, sulpride
two, and clozapine two). The number of
patients using quetiapine for the treatment of
insomnia in the TRD group was 18 (26.50%).
In the TRD group, five patients (7.40%) were
using lamotrigine as a mood stabilizer, while
three patients (4.40%) were using lithium. In
the TRD group, 16 patients (23.50%) were
managed with single, 24 patients (35.30%)
with double, 17 patients (25.00%) with triple,
seven patients (10.30%) with quadruple and
four patients (5.90%) with quintuple
psychotropic medications (antidepressant,
antipsychotic, or mood stabilizer). Three
patients (4.40%) in the TRD group were on
thyroid hormone replacement. There were no
patients using benzodiazepines or
psychostimulants.

The sociodemographic data and frequency
of incidental MRI findings of the groups was
shown in Table 1 and Table 2. The GAS score
showing the level of functionality in the TRD
group was significantly lower than in the HC
group (p<0.001). Generalized cerebral atrophy
(p=0.012), Fazekas grade (p=0.013), and CVI
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(p=0.002) were significantly higher in the type, antipsychotic type, thyroid replacement
TRD group than in the HC group. therapy, Fazekas grade, CVI, and generalized
No remarkable differences were found cerebral atrophy in patients with TRD (Table

between genders in terms of antidepressant 2).

Table 1. Comparison of sociodemographic, clinical data, and incidental MRI findings between patients with TRD and
HCs.

Variables TRD (n=68) HC (n=72) p
mean+SD & n (%) mean+SD & n (%)
Age (years) 38.3149.30 37.2848.15 0.4867
GAS score 64.55+8.43 (mean rank 93.314+4.82 (mean <0.001*®
34.50) rank 104.50)

Gender (female/male) 42126 35/37 0.118°
Atrophy (generalized atrophy) 6 (8.80) 0 (0.00) 0.012*d
Fazekas (grade O/grade 1/grade 2/grade 3) 60/5/2/1 71/1/0/0 0.013*d
Cavum veli interpositi 8 (11.80) 0 (0.00) 0.002*d
Cavum septum pellucidum 4 (5.90) 0 (0.00) 0.053¢
Cavum vergae 3 (4.40) 0 (0.00) 0.112¢
Ethmoidal thickening 26 (38.20) 24 (33.30) 0.545°¢
Maxillary thickening 11 (16.20) 15 (20.80) 0.479¢
Frontal thickening 1 (1.50) 4 (5.60) 0.193¢
Sphenoid thickening 3 (4.40) 0 (0.00) 0.112¢
Retention cyst 11 (16.20) 14 (19.40) 0.614¢
Arachnoid cyst 4 (5.90) 0 (0.00) 0.053¢
Adenoid hypertrophy 10 (14.70) 5(6.90) 0.138°¢
Non-specific gliotic foci 4 (5.90) 2 (2.80) 0.365¢
Demyelination plaque 1(1.50) 0 (0.00) 0.486¢
Mastoiditis 2 (2.90) 3 (4.20) 0.527¢
Virchow-Robin spaces 2 (2.90) 0 (0.00) 0.234¢
Pituitary macroadenoma 1 (1.50) 0 (0.00) 0.486¢
Antrochoanal polyp 1(1.50) 0 (0.00) 0.486¢
Central neurocytoma 1 (1.50) 0 (0.00) 0.486¢
Meningioma 0 (0.00) 1 (1.40) 0.514¢
Hyperostosis frontalis interna 1 (1.50) 0(0.00) 0.486¢

*p<0.05; Independent Samples t-test (a), Mann-Whitney U test (b), Chi-square analysis (c) and Fisher's Exact test (d) were used in statistical analysis.
Abbreviations: MRI=Magnetic resonance imaging, TRD=Treatment-resistant depression, HC=Healthy control, SD=Standard deviation, GAS=Global
assessment scale

Table 2. Comparison of sociodemographic, clinical data, and incidental MRI findings of TRD group by gender.

Variables Female (n=42) Male (n=26) p
mean+SD & n (%) mean+SD & n (%)

Age (years) 39.17£9.10 36.92+9.64 0.3382
GAS score 62.88+8.56 66.30+£8.45 0.1122
Duration MDD 15.23+7.15 11.96+6.98 0.0692
Atrophy (generalized atrophy) 4 (9.50) 2 (7.70) 0.582°
Fazekas (grade O/grade 1/grade 2/grade 3) 38/1/2/1 22/4/0/0 0.359°
Cavum veli interpositi 6 (14.30) 2 (7.70) 0.341°
Cavum septum pellucidum 2 (4.80) 2 (7.70) 0.496"
Cavum vergae 1(2.40) 2 (7.70) 0.324°
Ethmoidal thickening 15 (35.70) 11 (42.30) 0.587"
Maxillary thickening 7 (16.70) 4 (15.40) 0.889°
Frontal thickening 0 (0.00) 1(3.80) 0.382°
Sphenoid thickening 1(2.40) 2 (7.70) 0.324°
Retention cyst 6 (14.30) 5 (19.20) 0.590°
Arachnoid cyst 1(2.40) 3 (11.50) 0.152°
Adenoid hypertrophy 5 (11.90) 5 (19.20) 0.407°
Non-specific gliotic foci 3(7.10) 1(3.80) 0.504°
Demyelination plaqgue 0 (0.00) 1 (3.80) 0.382°
Mastoiditis 0 (0.00) 1 (3.80) 0.382°
Virchow-Robin spaces 2 (4.80) 0 (0.00) 0.378°
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Pituitary macroadenoma 0 (0.00) 2 (1.70) 0.143°
Antrochoanal polyp 0 (0.00) 1 (3.80) 0.382°
Central neurocytoma 0 (0.00) 1 (3.80) 0.382°
Hyperostosis frontalis interna 1(2.40) 0 (0.00) 0.618°

Independent Samples t-test (a), Chi-square analysis (b) and Fisher's Exact test (c) were used in statistical analysis. Abbreviations: MRI=Magnetic
resonance imaging, TRD=Treatment-resistant depression, SD=Standard deviation, GAS=Global assessment scale, MDD=Major depressive disorder

In the TRD group, GAS scores of those with
generalized cerebral atrophy (mean =+ standard
deviation=49.50+3.93; mean rank=5.17) and
those  without (mean £  standard
deviation=65.61+£7.56; mean rank=37.34)
were compared and it was found that those
with generalized cerebral atrophy had
significantly lower GAS scores (Mann-
Whitney U test p<0.001).

In the TRD group, GAS scores of those with
CVI (mean =+ standard deviation=65.61+7.91;
mean rank=12.06) and those without (mean +
standard deviation=53.50+6.00; mean
rank=37.49) were compared and it was found
that those with CVI had significantly lower
GAS scores (Mann-Whitney U test p=0.001).

Correlation analysis conducted within the
TRD group, while controlling for age, revealed
a significant relationship between the GAS
score and the duration of MDD (p=0.001, r=-
0.400).

Discussion

This study compared the incidental findings
obtained from MRI in patients with TRD with
those in HC and the following findings were
obtained: (i) Higher Fazekas grades were
detected more frequently in the TRD group,
(if) Generalized cerebral atrophy was higher in
the TRD group, (iii) CVI was higher in the
TRD group, (iv) Incidental MRI findings in
female and male patients were similar, (v) In
the TRD group, the presence of CVI and
generalized cerebral atrophy was associated
with lower functionality.

On T2-weighted MRI sequences, WM
hyperintensities are shown as lesions with
increased signal intensity. Amount of WM T2
hyperintense lesions is measured using the
Fazekas classification system. 6
Histopathological findings  such as
demyelination, axon loss, arteriosclerosis,
dilated perivascular spaces, gliosis, lacunar
infarcts, and spongiosis are detected in WM
hyperintensities areas. WM hyperintensities

can occur in healthy individuals,? studies have
identified a correlation between these
hyperintensities and cerebrovascular risk
factors such as hypertension,?
hypercholesterolemia,?? and diabetes
mellitus.?® However, patients in this study did
not exhibit these risk factors. WM
hyperintensities have been extensively studied
in depression,?* particularly in late-life
depression.?® A meta-analysis by Wang et al.?®
found that deep WM hyperintensities were
significantly linked to depression in their
cross-sectional subgroup analyses. Numerous
cross-sectional studies have also indicated an
association between WM hyperintensities and
TRD.?” Furthermore, alterations in WM
microstructure have been correlated with
treatment resistance in MDD.!* Patients with a
greater burden of WM hyperintensities may
require higher initial doses of antidepressants
and may provide insights into the treatment
response trajectory.?® This study demonstrated
that WM hyperintensities were significantly
higher in TRD than in HC. This finding
supports  the  literature  that WM
hyperintensities may be associated with
treatment resistance.

In addition to genetic and developmental
factors, stress also has a significant effect on
the emergence of depression. Studies have
shown that stress leads to changes in brain
structure through mechanisms such as
decreased brain derived neurotrophic factor,
increased glucocorticoids, and decreased
neurogenesis. These mechanisms may result in
atrophy.?® Brain atrophy in various regions is
often observed in individuals with depression.
Structural changes in MDD are primarily noted
in areas such as the orbitofrontal cortex,
caudate nucleus, putamen, and hippocampus,
which play roles in emotion processing and
stress regulation.®® Research has indicated that
these brain structural changes may correlate
with factors like the severity of depression and
treatment resistance, potentially aiding in
differentiating TRD from MDD.* In a review
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by Klok et al.®!, examining structural brain
features in depression, it was found that
reduced GM in the right cerebellum, anterior
cingulate cortex, superior and medial frontal
gyrus, hippocampus, and caudate nucleus did
not effectively differentiate TRD from MDD.
However, decreased GM in the precentral
gyrus, inferior frontal gyrus, putamen, angular
gyrus, and post-central gyri, alongside specific
changes in parietal white matter tracts, may be
indicative of TRD.3! While a direct
comparison of cerebral atrophy between TRD
and MDD was not feasible due to the absence
of MDD patients in this study, generalized
cerebral atrophy was identified in some TRD
patients, whereas it was absent in the HC
group. In MDD patients, functionality may
decline due to various factors.>? TRD tends to
be more closely linked to reduced functionality
than MDD, and this study found a significant
relationship between generalized cerebral
atrophy and functionality levels in TRD
patients.®

The CSP, a variant of the septum
pellucidum, is more prevalent in schizophrenia
and bipolar disorder, but studies indicate that
its occurrence is comparable in MDD patients
and HCs.3* In this study, no significant
differences were noted in CSP frequency
between patients with TRD and HCs. Landin-
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Romero et al.*® suggested that another variant
of the septum pellucidum, the CV, may be a
risk factor for severe mental disorders, with a
frequency of 1.1% reported in individuals with
mood and psychotic disorders, and none
detected in HCs. Although the prevalence of
CV in TRD has not been previously studied,
the current research indicates that it may be
more common in TRD patients than in HCs,
although this difference was not statistically
significant. The CVI, located within the
double-layered tela choroidea of the third
ventricle and surrounding the internal cerebral
veins, has also not been thoroughly explored in
relation to mental disorders.®® The association
of CVI with psychotic disorder has been
reported through a limited number of cases.3"®
Supprian et al.3" reported CV1 in a patient with
a diagnosis of psychotic disorder but not in
monozygotic twin. They suggested that the
finding of the CVI in the psychotic twin could
be incidental; however, it may indicate a
dysgenic process in early brain development
and, thus, play a significant role in the etiology
of psychosis.®” This study is the first to
demonstrate that the frequency of CVI is
significantly higher in TRD patients compared
to HCs. Additionally, the presence of CVI is
associated with lower functionality levels. CVI
on brain MRI of one of the TRD patients is
shown in Figure 2.

Figure 2. Cavum veli interpositi on brain MRI of a TRD patients

Notes: Cavum veli interpositi (green arrow) is shown in axial sections in T1-weighted sequence (A), T2-weighted sequence (B) and FLAIR-weighted
sequence in a 37-year-old female patient.

This investigation scrutinized a variety of
incidental findings extending beyond the
previously mentioned variables, disclosing no
substantial discrepancies between the TRD and

HC cohorts. Although these variables did not
show statistical significance, many were
explored for the first time in the context of
TRD. The paranasal sinuses, which include the
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maxillary, frontal, ethmoid, and sphenoid
sinuses, are air-filled spaces in the bones
surrounding the nose.®® This study is the
inaugural investigation into the occurrence of
mucosal thickening in the paranasal sinuses in
individuals with TRD, revealing no notable
differences between the two groups. Retention
cysts occurring along the floor of the paranasal
sinuses were also identified as similar between
groups.®® Arachnoid cysts, which are fluid-
filled sac structures, were also found to be
similar between the groups.* Adenoid
hypertrophy is a natural reaction to increased
immunological activity in early stages of
development, and no evidence has been found
to be associated with TRD.** Non-specific
gliotic foci, demyelination plaque, mastoiditis,

Virchow-Robin spaces, pituitary
macroadenoma, antrochoanal polyp, central
neurocytoma, meningioma, hyperostosis

frontalis interna were observed at very low
frequencies and did not help distinguish
between the groups. It has been shown that
MRI incidental findings in the TRD group did
not vary according to gender.

Strengths and limitations

The striking feature of this study is the
investigation of incidental MRI findings in
patients diagnosed with TRD and the
presentation of findings related to CVI. A
control group is not needed in studies
investigating incidental findings. However, the
inclusion of a control group in this presented
study can be considered as a contribution of the
study to the literature. This study has several
limitations. Its cross-sectional nature is the
most important limitation. Another important
limitation is that it did not include patients with
MDD in addition to TRD and HC. The possible
effects of psychotropic medications used in the
treatment of TRD on MRI incidental findings
are unknown. One limitation of this study is the
absence of volumetric analysis, as it focuses
solely on morphological characteristics.

Conclusion

This study shows that WM hyperintensities
are more frequently detected in TRD,
generalized cerebral atrophy is more common
in TRD, and the level of functionality
decreases as generalized cerebral atrophy
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increases. Evidence suggests that CVI, a
neurodevelopmental anomaly, occurs more
frequently in individuals with TRD. It was
determined that TRD patients with CVI had
lower levels of functionality. It may be useful
to consider this information in the management
of patients with TRD who are detected to have
CVI on MRI examinations. Cerebral atrophy
may be a parameter in the follow-up of patients
with TRD and the Fazekas scale can be used
for this purpose. Longitudinal studies are
needed to reveal the relationship between
incidental findings detected through MRI and
TRD processes. Additional research could
provide a deeper understanding of these
findings in individuals with TRD.
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Abstract

Aim: Breast cancer is the most common malignancy
among women, with poorer survival outcomes in
younger patients. Adolescents and young adults
(AYAS), typically defined as women under 4045 years,
often present with aggressive tumor subtypes and
advanced-stage disease. This study analyzes the
epidemiological and demographic characteristics of
breast cancer patients under 45 at our center to provide
insights into this high-risk group.

Materials and Methods: This retrospective study
analyzed 90 breast cancer patients aged 45 years or
younger, diagnosed at our clinic between January 2015
and December 2023.

Results: A total of 90 female breast cancer patients, with
a median age of 39 years (25-45), were analyzed in our
study. At diagnosis, 27.8% were in early stages (stage
1-2), 57.8% had locally advanced disease (stage 3), and
14.4% were de novo metastatic. Axillary lymph node
positivity was observed in 72.2%, and invasive ductal
carcinoma was the most common histological subtype
(61.1%).Tumor grades 2 and 3 were identified in 24.4%
and 56.7% of patients, respectively. Hormonal receptor
positivity was detected in 86.7% of patients, HER2
positivity in 41.1%, and BRCA mutation in 20%.
Metastases were most commonly found in the bone
(20%) and lung (12.2%).

Conclusion: Our study underscores the aggressive
nature of breast cancer in young patients, marked by
advanced stages and high-risk features at diagnosis.
These findings highlight the need for enhanced early
detection and personalized treatment approaches to
improve outcomes for young breast cancer patients.
Keywords: Young breast cancer; invasive ductal
carcinoma; HER? positivity; BRCA mutation.

Oz

Amac: Meme kanseri, kadinlar arasinda en sik goriilen
malignitedir ve geng hastalarda sagkalim oranlar1 daha
diisiiktiir. Genellikle 40-45 yas altindaki kadinlar bu
grupta tanimlanir ve siklikla agresif timor alt tipleriyle
birlikte ileri evre hastalikla tani alirlar. Bu ¢alisma,
merkezimizde takip edilen 45 yas altindaki meme
kanseri hastalarinin epidemiyolojik ve demografik
ozelliklerini inceleyerek yiiksek riskli bu grup hakkinda
daha fazla bilgi saglamay1 amaglamaktadir.

Gerec¢ ve Yontem: Calismamizda Ocak 2015 ile Aralik
2023 tarihleri arasinda klinigimizde tan1 alan 45 yas ve
altindaki 90 meme kanseri hastasini analiz ettik.
Bulgular: Calismamizda, ortalama yas1 39 (25-45) olan
toplam 90 kadin meme kanseri hastasini analiz ettik.
Tani1 aninda hastalarin %27,8°i erken evrede (evre 1-2),
%57,8’1 lokal ileri evrede (evre 3) ve %14,4’i de novo
metastatik evredeydi. Hastalarin %72,2’sinde aksiller
lenf nodu pozitifligi gézlemlendi ve en sik goriilen
histolojik alt tip invaziv duktal karsinom (%61,1) idi.
Tiimdr grade’leri 2 ve 3 olan hastalarin oranlar1 sirastyla
%24,4 ve %56,7 olarak belirlendi. Hormonal reseptor
pozitifligi hastalarin %86,7’sinde, HER2 pozitifligi
%41,1’inde ve BRCA mutasyonu %20’sinde saptandi.
Metastazlar en sik kemik (%20) ve akcigerde (%12,2)
gorildi.

Sonug¢: Caligmamiz, geng hastalarda meme kanserinin
agresif dogasini, tan1 aninda ileri evre ve yiiksek riskli
ozelliklerle belirgin bir sekilde ortaya koymaktadir. Bu
bulgular, gen¢ meme kanseri hastalarinin tedavi
sonuglarim iyilestirmek igin gelistirilmis erken teshis
yontemlerine ve kisisellestirilmis tedavi yaklagimlarina
olan ihtiyact vurgulamaktadir.

Anahtar Kelimeler: Gen¢ meme kanseri; Invaziv
duktal karsinom; HER2 pozitifligi; BRCA mutasyonu.
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Breast cancer in young women.

Introduction

Breast cancer is the most common cancer
among women and continues to be a
significant health concern.! Survival rates in
the metastatic stage are significantly lower
compared to early-stage Breast cancer due to
various contributing factors.

Age is an independent risk factor, and
Breast cancer in adolescents and young adults
(AYAs) has been linked to lower survival
rates.>® While the definition of AYAs breast
cancer has not yet been standardized, the
literature generally categorizes women under
the age of 40-45 in this group. Although the
incidence of breast cancer increases with age,
approximately 7-10% of cases occur in
AYAs.* According to a large database study
conducted in our country, 48% of breast cancer
cases are diagnosed in women under the age of
50, with 17% of these in women under 40.°

AYAs are more likely to develop aggressive
cancer subtypes compared to individuals over
50 years old. This group faces higher mortality
rates and significantly poorer survival
outcomes.5’ Several factors contribute to this
disparity, including advanced-stage diagnosis,
more aggressive tumor phenotypes, lower
hormone receptor positivity rates, higher
HER2 positivity rates, larger tumor sizes,
increased lymph node involvement, higher
histological grades, and poorer responses to
treatment, 23810

In this study, we aimed to contribute to the
literature by analyzing the epidemiological and
demographic  characteristics of patients
diagnosed with breast cancer under the age of
45 at our center.

Materials and Methods

In this study, patients diagnosed with breast
cancer at our clinic between January 2015 and
December 2023 were retrospectively analyzed.
Patients aged 45 years and younger were
included in the study, while those whose
complete information was not available in their
medical records or the hospital's computer
system at the time of diagnosis were excluded.
Incomplete information was defined as
missing key clinical data, including tumor
histology, receptor status (ER, PR, HER2),
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TNM staging, or treatment details. In total, 90
patients were included in the analysis. The
demographic and clinicopathological
characteristics of the patients were
documented, including age, tumor size,
histological subtype, hormone receptor status,
HER?2 status, histological grade, TNM stage,
lymph node involvement, and treatment
modalities  such as  surgery  type,
chemotherapy, and radiotherapy. Additionally,
follow-up data, including disease-free survival
and overall survival, were recorded.

Statistical analysis

Statistical analyses were conducted using
IBM SPSS Statistics version 22.0 (IBM SPSS,
USA). Descriptive statistics were used to
analyze the clinical and demographic
characteristics of the patients. Categorical and
numerical data were presented as counts and
percentages (n%), while continuous variables
were summarized using median values.

Ethics committee approval

The study was conducted according to the
principles of the Declaration of Helsinki, and
approval was obtained from the ethics
committee of Ankara Etlik City Hospital on
April 24, 2024, with approval number 2024-
322. Since the study was retrospective in
nature, informed consent could not be obtained
from the patients.

Results

In our study, a total of 90 patients were
evaluated. All patients were female, with a
median age at diagnosis of 39 years (25-45).
Of these, 79 patients (87.8%) had no smoking
history and 79 patients (87.8%) had at least one
child before diagnosis. A family history of
breast cancer was reported in 17 patients
(18.9%). At the time of diagnosis, 25 patients
(27.8%) were in the early stages (stage 1-2),
52 patients (57.8%) had locally advanced
disease (stage 3), and 13 patients (14.4%) were
diagnosed with de novo metastatic disease.
Axillary lymph node positivity was detected in
65 patients (72.2%).A total of 79 patients
(87.8%) had surgery, including 48 (53.3%)
who had modified radical mastectomy (MRM)
and 31 (34.4%) who had breast-conserving
surgery (BCS). Additionally, 62 patients
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(68.9%) had axillary lymph node dissection
(ALND). Pathological examination revealed
that invasive ductal carcinoma was the most
common subtype, identified in 55 patients
(61.1%), followed by invasive lobular
carcinoma, observed in 32 patients (35.6%).
Among the patients, 78 (86.7%) were hormone
receptor (HR) positive, 37 (41.1%) were HER2
positive, and only 2 (2.2%) were triple-
negative. In our study, 22 patients (24.4%) had
grade 2 tumors, while 51 patients (56.7%) had
grade 3 tumors. BRCA mutation positivity was
identified in 18 patients (20%). Neoadjuvant
therapy was administered to 27 patients (30%),
all of whom were treated with anthracyclines.
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Among HER2-positive patients, all received
trastuzumab during the neoadjuvant and
adjuvant periods, while 8 patients (8.9%) also
received pertuzumab. Additionally, 62 patients
(68.9%) had adjuvant radiotherapy (RT). The
number of de novo metastatic patients was 13
(14.4%). Including 16 patients (17.8%) who
developed metastases during follow-up, the
total number of metastatic patients reached 29
(32.2%). Among these metastatic patients, 1
was triple-negative, 12 were HER2-positive,
and 28 were hormone receptor-positive. The
most common site of metastasis was the bone,
observed in 18 cases, followed by the lung,
seen in 11 cases. (Table 1)

Table 1. Clinical, laboratory, and demographic characteristics of patients.

n (%)
Median Age 39 (25-45)
Smoking History
Yes 11 (12.2)
No 79 (87.8)
Child
Yes 79 (87.8)
No 11 (12.2)
Family History
Yes 17 (18.9)
No 73 (81.1)
Stage at Diagnosis
Stage 1-2 25 (27.8)
Stage 3 52 (57.8)
Stage 4 13 (14.4)
Axillary Lymph Node Involvement at Diagnosis
Yes 65 (722)
No 25 (27.8)
Type of Surgery
MRM (Modified Radical Mastectomy) 48 (53.3)
BCS (Breast-Conserving Surgery) 31 (34.4)
Pathological Subtype
Invasive Ductal Carcinoma 55 (61.1)
Invasive Lobular Carcinoma 32 (35.6)
Other (Medullary, Mucinous, etc.) 3(3.3)
Lymphovascular Invasion
Yes 25 (27.8)
No 53 (58.9)
Unknown 12 (13.3)
Perineural Invasion
Yes 16 (17.8)
No 62 (68.9)
Unknown 12 (13.3)
HR and HER2 Status
HR +, HER2 + 32 (35.5)
HR +, HER2 - 51 (56.7
HR -, HER2 + 5 (5.6)
HR -, HER2 - 2(2.2)
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Tumor grade

Grade 1 7(7.8)
Grade 2 22 (24.4)
Grade 3 51 (56.7)
Sites of Metastasis
Bone 18 (20)
Lung 11 (12.2)
Other (Brain, Liver, Peritoneum, Abdominal) 7(7.8)
Ki67(%)
<20 35(38.9)
>20 55 (61.1)
Discussion and HER2-positive tumors, which

Young age is considered a poor prognostic
factor in breast cancer, as demonstrated by
various studies reporting worse survival
outcomes and more aggressive tumor
characteristics in AYAs.23%" Although the
definition of AYAs breast cancer has not been
fully standardized, women under the age of
40-45 are typically included in this group in
studies.>>1%*  This  group  represents
approximately 7-10% of all breast cancer
cases.*°In our study, we classified patients
aged 45 years and younger within this
category.

Studies have shown that breast cancer in
AYAs tends to have a more aggressive
biological behavior, often resulting in
diagnosis at more advanced stages and poorer
survival rates.>>819 Even among patients with
early-stage disease, survival rates are lower
compared to women diagnosed at older ages.
512 This disparity has been linked to several
factors, including advanced-stage diagnosis,
more aggressive tumor phenotypes, lower
hormone receptor positivity, higher HER2
positivity rates, larger tumor sizes, increased
lymph node involvement, and higher
histological grades.

Similar to the findings of Culha et al., our
study also revealed that young breast cancer
patients frequently present with advanced-
stage disease (57.8% stage 3, 14.4% metastatic
at diagnosis) and exhibit high-risk tumor
features such as elevated HER2 positivity
(41.1%) and axillary lymph node involvement
(72.2%).*2 These findings align with the work
of Anders et al., who highlighted that younger
patients are more likely to develop biologically
aggressive subtypes, including triple-negative

significantly impact prognosis.'*

Ki-67, a marker of tumor proliferation, is a
well-recognized prognostic factor in breast
cancer. In our study, 61.1% of patients had Ki-
67 levels >20%, indicating a higher
proliferation rate and supporting the notion of
aggressive tumor biology in younger patients.
This observation is consistent with the findings
of Cancello et al., who demonstrated that
elevated Ki-67 levels are associated with
poorer survival outcomes, particularly in
HER2-positive and triple-negative subtypes.®

When compared to large-scale studies such
as Ozmen et al., our cohort had a higher
proportion of advanced-stage diagnoses
(57.8% vs. 19% stage 3) and a slightly
different distribution of histological subtypes.
While Ozmen et al. reported invasive ductal
carcinoma in 79% of patients, we observed this
subtype in 61.1%, reflecting potential regional
or institutional differences.® Similarly, our
BRCA mutation positivity rate of 20% was
higher than the rates typically reported in
international literature, such as Anders et al.
(10-15%), which may suggest the need for
broader genetic screening in young breast
cancer patients in Turkey.*

Another critical aspect is the discrepancy in
hormone receptor (HR) positivity. Our study
reported an HR positivity rate of 86.7%, higher
than the rates reported by Culha et al. and
Oflazoglu et al., which were approximately
61-72%.31  This difference may reflect
variations in patient demographics or
institutional practices. Higher HR positivity
rates in our cohort may partially explain the
favorable response to endocrine therapies,
although HER2 positivity and high Ki-67
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levels remain significant contributors to
disease aggressiveness and recurrence risk.

Furthermore, survival outcomes in younger
patients are heavily influenced by advanced-
stage diagnosis and tumor biology. Partridge et
al. and Gnerlich et al. noted that younger
patients, even those with early-stage disease,
often have worse outcomes due to aggressive
subtypes and higher recurrence rates.>!’ In
our study, the majority of metastatic patients
were HR-positive (96.6%), with bone being
the most common site of metastasis, consistent
with the findings of Partridge et al.'’

Despite these findings, our study has certain
limitations. The retrospective design and
single-center  data may limit  the
generalizability of our results, and the
relatively small sample size could reduce the
statistical power of certain analyses.
Additionally, the lack of multicenter data
restricts broader conclusions that could be
drawn from a more diverse patient population.
However, the high proportion of advanced-
stage diagnoses and aggressive tumor
characteristics in our cohort underscores the
pressing need for improved early detection
programs and more personalized treatment
strategies for younger breast cancer patients.
These findings highlight the importance of
considering specific molecular and clinical
factors that contribute to the poorer prognosis
in this group, and further studies are necessary
to validate our results across different
populations.

Conclusion

Our study highlights the aggressive nature
of breast cancer in young patients, consistent
with previous data, and emphasizes the
advanced stages and high-risk features
observed at diagnosis. These findings
underscore the importance of improving early
detection efforts, addressing factors specific to
the study population or healthcare setting, and
implementing personalized treatment
strategies to enhance outcomes for young
breast cancer patients. Furthermore, the study
calls for future research to explore the
molecular characteristics of aggressive tumors
in this group and to consider larger, multi-
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center studies to validate these findings and
improve generalizability.
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Abstract

Aim: This study aims to contribute to the literature by
examining the demographic characteristics of cases
presenting to the hospital due to dog bites, the
anatomical locations of the wounds, rabies prophylaxis,
and whether they were evaluated as forensic cases.
Materials and Methods: During a three-year period,
the epicrisis reports of patients admitted to Sanlurfa
Harran University Hospital with diagnosis codes for dog
bites or strikes according to ICD-10 were retrospectively
reviewed along with records in the fonet system.
Results: The average age of the 297 cases in our study
was 17.15+£14.82. Among the cases, 76.1% were male,
66.0% were children under 18 years old. The highest
number of admissions occurred in the fall season with
90 cases (30.3%) and December had the highest number
of cases with 46 (15.5%). The most frequently injured
body part was the hands (21.5%). Rabies vaccination
was administered to 287 cases (96.6%), it was observed
that a judicial report was prepared for 22 of 297 cases
(7.4%).

Conclusion: Dog bites remain a significant public
health issue in our country. Physicians encounter a
considerable number of dog bite cases during hospital
admissions. Institutional training is necessary for both
medical and forensic evaluations of dog bites.
Keywords: Dog bite; Judicial notice; Judicial report.

Oz

Amag: Kopek isiriklart nedeniyle hastaneye basvuran
olgularmin demografik 6zellikleri, yaralarin anatomik
lokazisyonlari, kuduz profilaksisi, adli olgu olarak
degerlendirilip degerlendirilmedigi incelenerek
literatiire katki saglanmasi1 amaglanmustir.

Gerec ve Yontem: 3 yillik donemde Sanlurfa Harran
Universitesi Hastanesi’ne basvuran hastalarin, ICD-
10’a gore kopek tarafindan isirilma veya darbelenme
tan1 kodu ile fonet sisteminde yer alan kayitlar ile
birlikte diizenlenen epikriz raporlart retrospektif olarak
incelendi.

Bulgular: Calismamizda 297 olgunun yas ortalamasi
17,15+14,82 idi. Olgularin %76,1°1 erkek ve %66,0’s1
18 yas alt1 cocuklardi. Bagvurular 90(%30,3) vaka ile en
¢ok sonbahar mevsiminde, 46(%15,5) vaka ile en ¢ok
aralik ayida goriildii. Olgularin en sik yaralandigi viicut
bolgesi eller (%21,5) idi. Olgularin 287’sine (%96,6)
kuduz asis1 yapildigi, 297 olgunun 22’sine(%7,4) adli
rapor diizenlendigi gozlendi.

Sonu¢: Kopek isiriklari iilkemizde hala 6nemli bir halk
sagligt sorunudur. Hekimler hastane bagvurularinda
azimsanamayacak kadar kopek isiriklari vakalari ile
karsilagmaktadir. Kopek 1siriklarinin hem tibbi hem adli
olarak degerlendirilmesi i¢in kurum ici egitimlerin
verilmesi gerekmektedir.

Anahtar Kelimeler: Kopek 1sirigt; Adli bildirim; Adli
rapor.
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Dog bite evaluation.

Introduction

Dog bites are still a significant public health
problem worldwide because they can cause
serious injuries and various infections.
Although there is no definitive data in the
world, it is thought that ten million injuries
occur each year due to dog bites.! In the United
States, dog attacks constitute approximately
0.3%-1% of all emergency room visits and this
number is estimated to reach 4.5 million per
year.234

In Turkey, approximately 250,000 rabies
risk contacts are reported annually with dogs
being the leading cause and an average of 1 to
2 rabies cases are seen per year> The number
of stray dogs in Turkey is rapidly increasing
and these stray dog attacks cause various
public health problems.®” These attacks cause
serious injuries, infection risks and economic
losses to people.®

Dog bites can cause traumatic damage to
tendons and nerves, disability, infections such
as rabies, psychological and emotional trauma,
hospitalization and in rare cases death.® In
addition, if a person is attacked by a dog, a
lawsuit can be filed against the owner
according to the articles in both the Turkish
Code of Obligations and the Turkish Penal
Code. Municipalities and governorships are
jointly responsible for the damages caused by
stray dogs.'® Therefore it is of great legal
importance that cases applying to hospitals due
to animal attacks are evaluated as forensic
cases.

The literature generally addresses rabies
risk contact cases. In our study, unlike the
literature, only cases injured as a result of dog
bites were included and the forensic medical
evaluation of these cases was aimed. In this
study, we aimed to contribute to the literature
by examining the demographic characteristics
of dog bite cases that applied to the emergency
department in a 3-year period, the anatomical
locations of the wounds, rabies prophylaxis
and whether they were evaluated as forensic
cases by the physician.

Materials and Methods
Type of the study
This study is a retrospective study of dog

Demir U, Kafadar H, Ozden F, Akiz M, Erin N, Celik M.

bite cases admitted to the Emergency
Department of Sanlurfa Harran University
Hospital.

The sample size of the study

Cases that applied to Harran University
Faculty of Medicine Hospital with a dog bite
or strike diagnosis code in the 3-year period
between 01.01.2021 and 31.12.2023 were
evaluated by examining their epicrisis notes
and forensic reports through the hospital
registration system. Cases recorded with the
International Classification of Diseases-10
(ICD-10) coding and dog bite or strike
diagnosis code were determined through the
Hospital Information Management System
(Fonet). Epicrisis notes and forensic reports of
each case were examined. Cases with
incomplete epicrisis notes and cases in which
dog bite was not clearly mentioned in the
epicrisis notes were not included in the study.

Data collection tools

The epicrisis notes and forensic reports of
the cases were retrospectively reviewed via the
Hospital Fonet system. The cases were
evaluated in terms of age, gender, whether the
application was evaluated as forensic by the
physician, anatomical localization of the injury
in the body, frequency of hospital admissions
after dog bites according to months and
seasons and whether rabies vaccination was
administered.

Data analysis

Data analysis was performed using SPSS
25.0 for Windows (SPSS Inc., Chicago, IL).
Descriptive statistics for categorical variables
were given as numbers and percentages, and
for numerical variables as mean and standard
deviation. Invariant groups were compared
using Chi-Square Tests (Pearson Chi-Square,
Fisher's Exact Test) and statistical alpha
significance level was accepted as p<0.01.

Ethics committee approval

This retrospective study was carried out
with the permission of the Clinical Research
Ethics Committee of Harran University
Rectorate (decision number: 2024/05/01,
dated: April 29, 2024).

Results
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Retrospective clinical follow-ups and
forensic reports of cases who applied to the
Emergency Department of Harran University
Faculty of Medicine with a dog bite or trauma
diagnosis code based on the International
Classification of Diseases-10 (ICD-10)
between 2021-2023 were analyzed through our
hospital's Fonet system. A total of 297 cases
were included in the study and the mean age
was 17.15 £ 14.82 years. Of these, 196 cases
(66.0%) were children under the age of 18,
while only 5 cases (1.7%) were over the age of
65. Of the cases included in the study, 226
(76.1%) were male and 71 (23.9%) were
female.
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A total of 21 cases (7.1%) were found to
have injuries in more than one anatomical
region due to dog bites. The most frequently
injured anatomical regions were the hands in
64 cases (21.5%) and the legs in 60 cases
(20.2%). There was a genital injury in one case
and a pregnant individual in one case. The
most commonly injured area in male patients
was the hands (54 cases, 18.2%), while the
most commonly affected areas in female
patients were the legs (11 cases, 3.7%) and feet
(12 cases, 4.0%). Forensic reports were
prepared for 22 cases (7.4%), of which 18
(6.1%) were male and 4 (1.3%) were female
(Table 1).

Table 1. Demographic characteristics of dog bites, localization of injury, rabies prophylaxis, evaluation as a forensic case.

Age Range Male Female Total P-
n n n (%) p=0,636

0-17 148 48 196 (%66.0)

17-34 47 15 62 (%20.9)

35-64 27 7 34 (%11.4)

>65 4 1 5 (%1.7)

Total 226 71 297 (%100)

Body Location of Injury” Male Female Total p=0,212
n n n (%)

Head and Neck 24 6 30 (%10.1)

Back 10 8 18 (%6.1)

Shoulder 10 2 12 (%4)

Arm-Forearm 26 10 36 (%12.1)

Hand 54 10 64 (%21.5)

Chest 10 0 10 (%3.4)

Abdomen 6 0 6 (%2.0)

Gluteal 16 2 18 (%6.1)

Thigh 16 4 20 (%6.7)

Leg 49 11 60 (%20.2)

Foot 12 12 24 (%8.1)

Genitalia 1 0 1 (%0.3)

Unknown 14 12 26 (%8.6)

Seasons Male Female Total p=0,456
n n n (%)

Spring 46 9 55 (%18.5)

Summer 55 20 75 (%25.3)

Autumn 66 24 90 (%30.3)

Winter 59 18 77 (%25.9)

Forensic Evaluation Male Female Total p=0,515
n n n (%)

Forensic Case 18 4 22 (%7.4)

Not Evaluated as a Forensic Case 208 67 275 (%92.6)

Rabies Prophylaxis Male Female Total p=0,226
n n n (%)

Yes 220 67 287 (%96.6)

No 6 4 10 (%3.4)

*There was multiple trauma in 21 cases

There was no statistically significant difference between age groups and body regions.
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In 196 pediatric cases, dog bite injuries
most commonly affected the hands (46 cases,
15.5%). In addition, head and neck injuries
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Figure 1. Localization of dog bites by age range.

When the seasonal and monthly distribution
of dog bite cases was examined, the highest
number of cases was seen in the fall (90 cases,
30.3%) and the lowest number of cases was
seen in the spring (55 cases, 18.5%) (Table 2).
The highest number of cases was seen in
December (46 cases, 15.5%), while the lowest
number of cases were seen in February and
March (14 cases, 4.7% each) (Figure 2).
Rabies  vaccination  prophylaxis  was
administered to 287 cases (96.6%) during
hospitalization and 10 cases (3.4%) were not
vaccinated. In the 22 general forensic
examination reports examined, It was observed
that the injuries of 12 cases were mild enough
to be treated with simple medical intervention,
and the injuries of 5 cases were not so mild that
they could be treated with simple medical
intervention. 2 cases had injuries that caused
tissue loss, 2 cases had injuries that invaded
fascia and muscle, 1 case had a fracture.
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were seen in 30 cases (10.1%), of which 24
(8.1%) involved children (Figure 1).
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Figure 2. Distribution of dog bites by month.

Table 2. Forensic cases and seasonal changes according to age ranges

0-17 18-34 35-64 >65

n (%) n (%) n (%) n (%)
Seasons
Spring 40 (13.47) 10 (3.37) 5 (1.68) 0 (0)
Summer 46 (15.49) 20 (6.73) 7 (2.36) 2 (0.67)
Autumn 61 (20.54) 18 (6.06) 11 (3.70) 0 (0)
Winter 49 (16.50) 14 (4.71) 11 (3.70) 3(1.01)
Forensic Evaluation
Forensic Case 12 (4.04) 4 (1.35) 6 (2.02) 0(0)
Not Evaluated as a Forensic Case 184 (61.96) 58 (19.53) 28 (9.43) 5(1.68)

No statistically significant difference was found between age groups and seasons.
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Discussion

Traffic accidents, firearm and explosive
injuries, cutting-piercing-crushing tool
injuries, assault-force cases, as well as animal
scratches and bites are stated as cases of
forensic nature.!* Most cases attacked by dogs
go to the hospital for cosmetic problems that
may be caused by the injury, wound infection
and rabies vaccination.? All physicians in the
world and in our country have the
responsibility to intervene medically in judicial
cases, prepare a judicial report and report. This
issue is clearly emphasized in Article 280 of
the Turkish Penal Code.*®

According to Article 177 of the Turkish
Penal Code, “Any person who releases an
animal under his/her supervision in a manner
that may endanger the life or health of others
or who shows negligence in taking them under
control shall be punished with imprisonment of
up to six months or a judicial fine”.!* Articles
67 and 68 of the In the Turkish Code of
Obligations, it is stated that the person who
takes on the care and management of a dog
temporarily or permanently is liable to
compensate for the damage caused by the dog
to someone else, and this situation is defined as
one of the types of strict liability, and in private
law, if the dog is a pet, the owner is held
responsible for the damage caused by the dog,
and municipalities and governorships are held
responsible for the damage caused by stray
dogs.’%¥ According to Article 280 of the
Turkish Penal Code, “A health professional
who does not report the situation to the
competent authorities or delays in doing so
despite encountering an indication that a crime
has been committed while performing his/her
duty shall be punished with imprisonment of
up to one year”.}* Healthcare workers,
especially physicians, frequently encounter
cases that present as a result of trauma or are
suspected of trauma and they fulfill the
responsibility of evaluating, documenting and
reporting as a forensic case.'® In our study
findings, only 7.4% of 297 cases were
evaluated as forensic cases by physicians,
while in the animal bite study by Derindz et
al.l’, 56.4% of the cases were evaluated as
forensic cases. It is thought that forensic case
reports are low due to the busy emergency
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services and the lack of sufficient knowledge
of healthcare workers about the need to report
dog bites as forensic cases.

Various studies have been conducted on
dog attacks and it is seen that different results
are reached in terms of gender and age. Our
study findings are that the average age of the
cases was 17.15+ 14.82 and 76.1% of the cases
were male. In the study conducted by
Morzycki et al.2, the average age of the cases
was 41 and 62% of these cases were female. In
the study conducted by Yilmaz et al.!®, the
average age of the cases applying to the
emergency room due to dog bites was 26.6 and
76.4% of them were mostly male. In the animal
bite study conducted by Derindz et al.'’, the
average age of the cases was 11 and 61.7% of
the cases were male. In the study conducted by
Sogiit et al.® on rabies risk contact cases, the
average age was 21.1 and 67% of the cases
were male. In the study conducted by Temiz et
al.?%, the average age of the cases applying to
the rabies vaccination center was 21.63 and
78.6% were male. In the study by Loder et
al.?!, the average age was 28.9 and 52.6% were
male. Our own study findings support the
findings of the studies by Sogiit et al.X® and
Temiz et al.?. It is thought that in the Eastern
and Southeastern regions of our country, it is
related to the fact that men are more involved
in social life and are in the outside environment
from a young age.

The most commonly injured body parts in
dog bites are generally known to be the
extremities.?? In our study findings, the most
injured body locations were the hands (21.5%)
and the legs (20.2%) out of 297 cases. In the
pediatric age group, the most common injury
was seen in the hands (15.5%). In the head and
neck region, it was 8.1%. It was observed that
head and neck injuries were higher in children
than in other age groups. In the study
conducted by Morzycki et al.? in 2019, it was
seen that the hands were injured in 56% of the
cases, in the study conducted by Park et al.® in
2019 on 9962 cases, the most common injury
was in the upper extremity with 33.3%, in the
study conducted by Derindz et al.}” on animal
bites in children, it was seen that the hands
were injured in 34%, in the study conducted by
McGuire et al.? on children, it was seen that
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the face was injured in 42.9% and in the study
conducted by Yilmaz et al.8, it was seen that
the upper extremity was injured in 48.2%. In
the study conducted by Temiz et al.?° on cases
applying to the rabies vaccination center, it
was seen that the trunk-extremity was injured
in 69.6% of the cases and the hand was injured
in 24.8%. Injuries due to dog attacks are most
commonly found in the pediatric group in
some studies, but the extremities are most
commonly injured in the general population.
Considering the size of dogs, the head and neck
region are seen as the areas that dogs can reach
during an attack in children, and the legs and
thighs in the adult population. In addition, bites
are expected to be seen in these anatomical
localizations because people use their hands to
defend themselves.

According to our study findings, when the
frequency of dog bite cases was examined
according to seasons and months, it was seen
that 30.3% of the cases were mostly applied to
the hospital in the autumn season and 15.5% in
December. In the study conducted by Can et
al.?* in the Erzurum region of our country,
69.9% of the cases that applied to the
emergency room due to animal bites and
contact were dog attacks, 28.1% of them were
in the spring months. In the study conducted by
Morzycki et al.? in 2019, 29% of the cases were
seen in the summer months. In the animal bite
study conducted by Derinéz et al.” 31.9%
were seen in the spring and 31.9% in the
summer, in the study by McGuire et al.%,
16.5% were seen most frequently in July. In
many studies, it was seen that the cases were
mostly in the spring and summer months. In
our study, the fact that dog bite cases were
mostly in the autumn season can be explained
by Sanlurfa's climate conditions, socio-
cultural differences, the fact that the summer
months are very hot, and people spend more
time outside in the autumn months due to
cooler air temperatures.

The most important cause of rabies risk
contact cases in the world is dogs. Being
infected with the rabies virus causes various
problems both medically and economically.?
Rabies virus is fatal once a person is infected.?
Since rabies can be prevented by vaccination,
it is extremely important to apply rabies
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prophylaxis immediately after or before
contact.?” In our study, 96.6% of the cases were
vaccinated against rabies at the time of
emergency admission after contact. In the
study conducted by Morzycki et al.?, only 1%
of cases attacked by dogs were given post-
exposure rabies vaccination; in the animal bite
and rabies risk contact study conducted by
Kara et al.*, 97.6% of the cases received rabies
vaccination after contact; in the study
conducted by McGuire et al.?%, 4.4% of the
cases received rabies vaccination after contact;
in the study conducted by Joshua et al. %,
45.5% of the cases received rabies prophylaxis
after contact; in the study conducted by
Giindiiz et al.?®, evaluating dog and cat bites,
72.5% of the cases received rabies vaccination
after contact. In the literature, while rabies
vaccination is applied at very low rates in
studies conducted abroad, it is seen that rabies
vaccination is applied at high rates after
contact in studies conducted in our country and
in our current study. It was stated that this
difference is due to the fact that the dogs are
unvaccinated, ownerless and cannot be easily
monitored.

Limitations

As stated in the materials and methods
section of the study, the data evaluated were
determined through the Hospital Information
Management System (Fonet) with the
International Classification of Diseases-10
(ICD-10) coding and dog bite or strike
diagnosis code. Epicrisis notes and forensic
reports of each case were examined. Cases
with incomplete epicrisis notes and cases
where dog bite was not clearly stated in
epicrisis notes were not included in the study,
limiting the number of cases to 297. In
addition, since our study was conducted in a
single center, there were limitations in the
number of cases. Incomplete information of
patients whose anatomical localization
information of the injured person in our study
was not added to the epicrisis or forensic report
was defined as unknown data.

Conclusion

The occurrence of dog attacks and bites in
our country indicates the existence of a public
health problem that has not yet been solved.
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Studies published in Turkey show that most
dog attacks are caused by stray dogs. The
increase in the number of stray dogs creates
many negativities in social life and the
Amendments made to the Animal Protection
Law in order to prevent these negativities were
published in the Official Gazette on
02.08.2024 and entered into force. We will be
able to see the effects of this law which has
been implemented in some cities on injuries
caused by dog attacks and emergency room
visits more clearly in the coming years. Dog
bite injury cases should be recorded regularly
and each case should be approached with care.
In addition, it is of great importance to provide
regular training to physicians and healthcare
professionals on the subject of dog bite cases
that should be evaluated as forensic cases.
These trainings should be planned both before
and after graduation and the knowledge and
awareness of healthcare professionals should
be increased.
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Abstract

Aim: This study aims to evaluate the impact of first aid
training on the knowledge levels of middle school
teachers and to emphasize the importance of school
health nursing.

Materials and Methods: The study was conducted
between January and June 2022 with 104 teachers,
utilizing face-to-face interviews and the Individual
Identification and First Aid Knowledge Test. The
research was conducted in a quasi-experimental design
with a pretest-posttest control group. Statistical
analyses, including descriptive statistics, mean, standard
deviation, median, ANOVA, and two-way analysis of
variance, were performed using SPSS version 29.0.
Results: It was found that 52.9% of participants
frequently encountered situations requiring first aid, and
78.3% felt inadequate in first aid. The experimental
group's mean score increased from 63.65 in the pre-test
to 77.33 in the post-test following first aid training. In
contrast, the control group's mean scores were 62.40 in
the pre-test and 61.94 in the post-test. Significant
differences were observed between the experimental
and control groups on the first aid knowledge test in the
post-tests (p=0.00).

Conclusion: It has been determined that the first aid
training given has a positive effect on the short-term first
aid knowledge levels of teachers.

Keywords: teacher; school injuries; first aid training;
nursing.

Oz

Amag: Bu caligmanin amaci, ilk yardim egitiminin
ilkokul ogretmenlerinin bilgi diizeyleri iizerindeki
etkisini degerlendirmek ve okul sagligi hemsireliginin
O6nemini vurgulamaktir.

Gere¢ ve Yontemler: Calisma, Ocak-Haziran 2022
tarihleri arasinda 104 6gretmenle yiiz yiize goriigmeler
ve Bireysel Tamimlama ve Ilk Yardim Bilgi Testi
kullanilarak gergeklestirilmistir. Arastirma, 6n test-son
test kontrol grubu ile yari deneysel bir tasarimda
yaptlmigtir. Tanimlayicr istatistikler, ortalama, standart
sapma, medyan, ANOVA ve iki yonlii varyans analizini
iceren istatistiksel analizler SPSS siirim 29.0
kullanilarak gerceklestirilmistir.

Bulgular: Katilimeilarin = %52,9'unun  ilk  yardim
gerektiren  durumlarla  siklikla  karsilagtign  ve
%78,3'Uniin ik  yardimda  yetersiz  hissettigi
bulunmugtur. Deney grubunun ortalama puani, ilk
yardim egitiminin ardindan on testte 63,65'ten son testte
77,33'e yiikselmistir. Buna karsilik, kontrol grubunun 6n
testte ortalama puanlar1 62,40 ve son testte 61,94'tiir.
Deney ve kontrol gruplar1 arasinda son testlerde ilk
yardim bilgi testi puan ortalamasi arasinda anlamli fark
saptanmugtir (p=0.00).

Sonug: Verilen ilk yardim egitiminin 6gretmenlerin kisa
vadeli ilk yardim bilgi diizeyleri {izerinde olumlu bir
etkisi oldugu belirlenmistir.

Anahtar kelimeler: 6gretmen; okul yaralanmalari; ilk
yardim egitimi; hemsirelik.
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Effect of first aid training on the first aid knowledge level of teachers.

Introduction

Injury is the most common cause of
preventable morbidity and mortality among
children.!  Although the school environment
prepares children for life, it also contains some
environmental risks. School-age children
spend most of their time at school.? The most
common health problem faced by school-age
children is school injuries. In a study, it was
found that 14.0% of injuries occurred in
schools.® When the etiology of school injuries
IS examined, it is seen that there are factors
such as children spending most of their time at
school daily, starting to socialize, engaging in
more physical activity, and increasing their
movement skills and independence.*

School health in the world and our country
the development of nursing was characterized
by work aimed at solving health problems of
the school-age population, developed over
time according to need and now emerges as a
separate area of specialization.>® School health
nursing is an advanced nursing practice to
protect the health of children.” In the
regulations on school health or school nursing,
the first The importance of first aid and the
duties of the nurse related to first aid are
included.® However, not every school in our
country has a school health nurse. For this
reason in the group of first responders in
injuries occurring in schools teachers.?°

First aid is particularly important in the
context of school injuries. In a study, it was
determined that the classroom teacher was the
first to intervene in 64.3% of school injuries.°
In many studies conducted in our country, it
has been determined that teachers’ first aid
knowledge is not sufficient.’® Similarly,
when looking at international literature, studies
are showing that teachers’ first aid knowledge
level is insufficient,11:14.15.16

Teachers spend extended periods with
students, and as a result, they play a very
important role in tasks such as intervening in
injuries as part of health services, providing
education, and observing for risk factors.®
Although school health nurses cannot take an
active role in the field, studies show that nurses
and teachers have a significant role in the
school injuries that school children encounter
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most frequently. Therefore, this study aimed to
determine the effect of first aid training on
protection from school injuries given to
secondary school teachers on the teachers’
first-aid knowledge level.

Research hypotheses

Ho: First aid training given to teachers has
no effect on the first aid knowledge levels of
teachers.

Hq: First aid training given to teachers has
an effect on the first aid knowledge levels of
teachers.

Materials and Methods
Type of research

This research was conducted a quasi-
experimental design with pretest and posttest
control group.

Population and sample of the research

The population of the study consists of 208
teachers working at two middle schools
affiliated with the Ministry of National
Education in a province in western Turkey.
The sample is made up of 104 teachers
working in middle schools in a province in
western Turkey between January and June
2022  (Experimental Group:69, Control
Group:35). Although randomization was not
applied, naturally existing groups (e.g.,
schools) were used to assign participants to the
experimental and control groups.

The first aid knowledge levels of secondary
school teachers were the dependent variables
of the study. The sociodemographic
characteristics of the participants and the
content of first-aid training constitute the
independent variables of the study.

Procedur

Before the training, the Individual
Identification Form and First Aid Knowledge
Test were applied to the experimental and
control groups. The appropriateness of the
training content, which included first aid
practices, was evaluated by obtaining the
opinions of 12 experts, each of whom was an
expert in their own field. These experts
consisted of 2 first aid trainers, 5 public health
nurses, 2 surgical nurses and 3 pediatric nurses.
After the training content and materials were
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finalized after the opinions of these experts,
first aid training was given to the experimental
group in two sessions in the meeting room
provided by the school administration. Each
session lasted approximately 40-45 minutes.
Immediately after the completion of the
training sessions, a simultaneous post-test
(First Aid Knowledge Test) was applied to
both the experimental and control groups
immediately after the training. A follow-up test
was applied to the experimental and control

ADYU Saglik Bilimleri Derg. 2025;11(1):51-58.

groups 8 weeks after the post-test. Later,
training was planned for the control group for
ethical reasons, but it could not be done
because the school administration refused to
receive training. The dependent variables of
the study were the first aid knowledge levels of
secondary school teachers. The
sociodemographic characteristics of the
participants and the content of the first aid
training were the independent variables of the
study (Figure I).

Experimental Group

Control Group

Pre-Test:

. Individual Identification Form
*  First Aid Knowledge Test

Pre-Test:

. Individual Identification Form
*  First Aid Knowledge Test

Training Process:

First aid training was provided to the
experimental group. The training was
planned to last 40-45 minutes per module.

Module One:

- What i1z an accident, and what are
the types of accidents?

- Identification of middle school
students and evaluation regarding
school accidents (physical and
psvchological conditions,
suitability of the school's physical
environment).

- The most common accidents
occurring in schools and the risk
factors that lead to these accidents.

- Examples of school accidents
(based on news and study results).

Module Two:

* What should be done to prevent
accidents in schools (physical
evaluation of the school).

- First aid applications according to
the types of accidents.

. Characteristics of a first aid kit that
should be present in schools.

- Feedback and Q&A session.

No training was provided to the control
group.

Post-Training Test I:
- First Aid Knowledge Test

Post-Training Test I:
- First Aid Knowledge Test

Follow-Up Test II (8 weeks after
training):

- First Aid Knowledge Test

Figure 1. Flowchart of the study for the participant.

Follow-Up Test II (8 weeks after
training):

*  First Aid Knowledge Test

The training for the experimental group was
planned to be conducted in a single session.
However, due to the institution's refusal no
training was provided to the control group.
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Data collection tools

The study's data were collected through
face-to-face interviews using the “Individual
Identification Form” and the “First-Aid
Knowledge Test”.

Individual identification form

This form, prepared by the researcher in
light of the literature, consists of 19 questions,
including 10  questions  about  the
sociodemographic characteristics of the
participants and 9 questions about their school
injuries and first aid experiences. 34101314

First-Aid information form

This form, which was prepared by the
researchers based on the literature, consists of
25 statements about injuries that teachers may
encounter in school-age children and first aid
practices, which are answered as "yes" or "no".
For the validity and appropriateness of the
"First Aid Information Form", 12 experts in the
field were consulted. Accordingly, each
question in this test, which consists of 25
questions, was valued at 4 points, and the first
aid knowledge scores of the participants were
evaluated as over 100 points. The highest score
that could be obtained from the first aid
information form was accepted as 100. As the
score obtained increases, the level of first aid
knowledge increases in direct proportion. For
the First Aid Information Form to be used to
measure the first aid knowledge levels of the
participants, ANOVA with Tukey’s Test for
Nonadditivity was applied to the form.
According to the results obtained, it was seen
that this test had the "additivity" feature
(p=0,169). In addition, Box’s M and
Mauchly’s Test of Sphericity values were
examined for the reliability of this test. In the
literature, it is said that if 0.00 < a < 0.40, the
scale is not reliable, if 0.40 < a < 0.60, the scale
has low reliability, if 0.60 < a < 0.80, the scale
is quite reliable, and if 0.80 < o < 1.00, the
scale is a highly reliable scale.” However, as a
result of the analysis made for the First Aid
Knowledge Test, it was determined that the
Cronbach alpha coefficient was 0.47 and its
reliability was low.
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Statistical evaluation of the data

In the data analysis of the research,
descriptive  statistics  (mean,  standard
deviation, median), ANOVA test, and two-
way analysis of variance were used in the
SPSS 29.0 program. The significance level
was set at 0.05.

Ethics committee approval

Before starting the study, written
permission was obtained from the Non-
Interventional Ethics Committee of a
university (date:05.01.2022 and decision
number: 2022/01-04) (2015/118) and the
Provincial Directorate of National Education.
After the necessary explanations about the
study were made, written consent was obtained
from all teachers. The study was conducted in
accordance with the Declaration of Helsinki.

Results

The average age of the teachers
participating in the research (n:104) is
40.7£7.0 (min:28, max:55) 74% of the
participants were women, 81.7% were
married, 88.5% had a bachelor’s degree, and
69.2% stated that they had received first aid
training before. It was determined that 45.2%
of the participants received first-aid training
through the Ministry of National Education.

Of the participants, 52.9% reported
frequently encountering situations requiring
first aid at school, 61.5% stated that they had
never provided first aid before. Of the
participants, 99% thought that first aid was
necessary and that first aid training should be
provided in undergraduate education to
teachers. The answers given by the participants
to questions about first aid are shown in Table
1.

The correct responses given by the
experimental group participants to the
statement about applying pressure to bleeding
gradually increased in the post-test (75.3%)
and follow-up test (84.0%). The correct
responses given by the experimental group
participants to the statement about tetanus
intervention in puncture wounds were found to
be at the same rate in both the post-test (75.3%)
and the follow-up test (75.3%).
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Table 1. Characteristics of participants regarding first-aid.

ADYU Saglik Bilimleri Derg. 2025;11(1):51-58.

Questions Answers Experimental Control Total Participants
Group Group
n % n % n %
Do you often encounter situations Yes 34 49.3 21 60.0 55 52.9
requiring first aid at school? No 33 47.8 14 40.0 47 45.2
Have you ever given first aid to Yes 27 39.1 13 37.1 40 38.5
anyone before? No 42 60.9 22 62.9 64 61.5
Is there a first aid cabinet at the Yes 50 72.5 26 74.3 76 73.1
school? No 4 5.8 2 5.7 6 5.8
I don’t 15 21.7 7 20.0 22 21.2
know
Do you feel competent in first aid? Yes 15 21.7 5 14.3 20 19.2
No 54 78.3 30 85.7 84 80.8
Would you like to receive trainingin _Yes 57 82.6 29 82.9 86 82.7
first aid? No 12 17.4 5 14.3 17 16.3
Total 69 100 35 100 104 100

The rate of correct responses from the
experimental group participants regarding the
statement involving actions to be taken in a fire
situation increased in the post-test (33.3%), but
this rate decreased in the follow-up test (4.3%).
The correct response rate to the statement
about heatstroke in the posttest increased in the
experimental group and decreased in the
control group. While there was an increase in
the correct answer rates given by the
experimental group in the post-test to
statements about animal bites and bee stings,
there was a decrease in the follow-up test. The
correct response rates to the statement about
low blood sugar (hypoglycemia) increased in
the experimental group (97.1%) in the post-
test, whereas a decrease was observed in the
control group (71.4%).

Since there were repeated measurements of
different groups in this research, ANOVA and
two-way analysis of variance were used for
mixed measurements. When the interactions of

the participants were examined according to
time, it was found that the control and
experimental groups had  similar/same
characteristics, and the sample showed a
normal distribution.

The mean score of the participants included
in the experimental group from the pre-test was
63.65, the mean score from the post-test
administered after the first aid training was
77.33, and the mean score from the follow-up
test administered six to eight weeks after the
training was 67.76. The mean of the scores of
the control group from the pre-test is 62.40, the
mean of the scores from the post-test is 61.94
and the mean of the scores from the follow-up
test administered six to eight weeks after the
post-test is 65.14. (Table 2).

Significant difference was found in the
answers given by the experimental and control
groups on the first aid knowledge form in the
post-test (p=0.00) (Table 3).

Table 2. Mean scores of participants on first aid knowledge tests.

Groups Time Mean Std. Error
Experimental Group Pre Test 63.65 0.99
Post Test 77.33 0.93
Follow-Up Test 67.76 1.03
Control Group Pre Test 62.40 1.39
Post Test 61.94 1.30
Follow-Up Test 65.14 1.45
Two-Way Analysis of Variance
Table 3. Comparison of participants’ first aid knowledge levels over time.
Time Groups (1) Groups (J) Mean Difference (1-J) Sig.p
and Standard Error
Pre Test Experimental Group Control Group +1.25+1.71 0.46
Post Test Experimental Group Control Group 15.39*%+1.60 0.00
Follow-Up Test Experimental Group Control Group -2.62+1.78 0.14

The significance level was set at 0.05. ANOVA Test
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Discussion

When the health problems of school-age
children are examined, school injuries emerge
as the most common health problem.2* It is
estimated that 10% to 25% of childhood
injuries occur while the child is in school.1>18
In studies conducted in Turkey, children are
more exposed to injuries, mostly in schools,
and injuries are identified as the most prevalent
health issue in schools.?®®% In a study
conducted by Soénmez et al,® it was
determined that 68.2% of teachers encountered
a situation requiring first aid in their
professional lives. In another study by Dinger
et al., 2 68.8% of teachers were found to
experience the same situation. All these
findings indicate that teachers are the
individuals who should provide initial
intervention for students in school injuries.>*
In this study, it was determined that almost half
of the experimental group and more than half
of the control group stated that they frequently
encountered situations requiring first-aid at
school.

Almost all of the teachers who participated
in our study believed that first aid was
necessary, and they considered their
knowledge of first aid to be insufficient.®1314
In the study conducted by Nayir et al.,?* which
showed similar results to our study, 86.0% of
the teachers stated that they did not find their
first aid knowledge level sufficient and 81.0%
of the teachers stated that they wanted to
receive training on first aid.?! In another study,
it was revealed that teachers have insufficient
knowledge in first aid, may provide incorrect
interventions, and emphasize the significance
of education in this field.!? Gowri and
Missiriyal4 found that 78% of teachers did not
have sufficient knowledge about health care.

The mean score of the participants in the
experimental group from the pre-test was
63.65+0.99, and the mean score of the control
group was 62.40+1.39. Upon reviewing other
studies in the literature, in the study conducted
in Isparta, among primary and high school
teachers, the mean of the first aid knowledge
score was 7.07 out of 12.2! Demirci and
Alptekin'® in their study, the mean score of
teachers on the First Aid Knowledge Form was
inadequate in a study conducted with
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preschool teachers, the mean score of teachers
on first aid knowledge questions and in another
study conducted with primary school teachers
the mean of first aid knowledge level scores of
teachers was low score.2516:22 |n poth the
studies reviewed in the literature and the
results of our study, the mean of first aid
knowledge scores of teachers were generally
moderate level.

When looking at the correct knowledge
rates based on answers of teachers to first aid
knowledge questions, the least correct answers
were given to the statements about fire,
fracture, epilepsy crisis, and bleeding, while
the highest correct answers were asthma,
choking, and fainting.?® In contrast to our study
findings, Aktas et al.?* reported that 96.6%
gave correct responses to fractures and
dislocations and 94.8% gave correct responses
to bleeding, whereas similar to our study, they
indicated that 75% gave correct responses to
blocking the trachea by a foreign object.?
According to our study results, while the
teachers’ first aid knowledge test average score
was 63.65+0.99 before the first aid training, it
increased to 77.33+0.93 after the training. In
addition, with advanced analyses, while there
was no significant difference between the
answers given by the experimental and control
groups to the pre-tests (p=0.04), a significant
difference was found between the answers to
the post-test applied to the teachers in the
control group and experimental group
simultaneously after the training given to the
experimental group (p=0.00). This result
shows that the first aid training provided has a
statistically significant effect on the short-
acting first aid knowledge of teachers. Ozyiirek
et al.®® examined the short-term effect of 16
hours of basic first aid training given to
teachers and found that the mean score of
teachers from the pre-test was 48.512+14.18,
the mean score of the post-test was
80.20+11.2511.25, and that there was a
statistically significant difference between the
pre- and post-test knowledge levels. Similar
results were observed in our study.

When we examined the further effects of the
first aid training given to teachers in our study,
it was found that the score of the experimental
group in the post-test and follow-up test was
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higher than the score they received in the pre-
test, and the difference between the scores they
received in the first aid information form
created a statistically significant difference.
However, although the score they obtained
from the follow-up test was higher than that
from the pre-test, it was lower than that from
the post-test. These results indicate that first
aid training should be repeated periodically
and its continuity should be ensured. In
addition, while no significant difference was
detected between the answers given by the
experimental and control groups in the follow-
up tests (p=0.14), a slight increase was
observed in the first aid score mean of the
control group, but this increase was not
statistically significant (p=1.00). This increase
is thought to result from teachers becoming
familiar with the questions by solving them
again in the pre-test, post-test, and follow-up
test.

The low reliability coefficient of the first
aid knowledge test used in our study is an
important limitation. The Cronbach alpha
coefficient calculated for the scale is 0.47,
which is below the generally accepted
reliability threshold in the literature. Scales
with an alpha value below 0.60 are considered
to have low reliability.’

Conclusion

According to the results of this study
investigating the effect of first aid training
given to teachers on their knowledge levels, it
was determined that the first aid training given
had a high instantaneous and short-term effect
on the first aid knowledge level of teachers,
and the effect of the training on the first aid
knowledge level decreased over time.

In line with these results; the development
of measurement tools to assess the level of
first-aid knowledge, with tested validity and
reliability, periodic training for teachers on
school injuries and first-aid, and the
employment of school health nurses in schools
are recommended. More studies are needed to
identify school injuries and determine in which
areas teachers are more likely to have a lack of
knowledge. Furthermore, it is recommended
that schools coordinate with Community
Health Centers, the Provincial Public Health

ADYU Saglik Bilimleri Derg. 2025;11(1):51-58.

Directorate, and the Provincial Directorate of
National Education for the mentioned first-aid
training programs, and even collaborate with
universities in their regions if available.
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Abstract

Aim: The experiences of patients who undergo open-
heart surgery in the intensive care unit (ICU) have been
insufficiently explored. This study aims to investigate
the ICU experiences of open-heart surgery patients in
Tiirkiye.

Materials and Methods: This qualitative research was
conducted with 15 patients who underwent open-heart
surgery. Data were collected through semi-structured in-
depth interviews, recorded, transcribed, and analyzed
using inductive content analysis.

Results: Participants identified four main themes: i)
satisfaction, ii) physical problems, iii) emotional
feelings, iv) physical environment. They expressed
gratitude towards healthcare professionals and family,
discussed postoperative challenges, and emphasized the
need for improved privacy. Healthcare professionals
played a key role in decision-making and alleviating
psychological stress.

Conclusion: This study sheds light on the experiences
of open-heart surgery patients in the ICU, highlighting
the importance of addressing both physical and
emotional needs. The findings suggest that
incorporating patient feedback can improve patient-
centered care and enhance outcomes.

Keywords: Open-heart surgery; Coronary artery bypass
grafting; Qualitative research; Life experiences;
Intensive care unit.

Oz

Amag: Acik kalp cerrahisi geciren hastalarin, yogun
bakim iinitesinde (YBU) gegirdigi siire zarfindaki
deneyimleri sinirli bir sekilde arastirilmistir. Bu ¢alisma,
Tiirkiye’deki agik kalp cerrahisi hastalarimin  YBU
deneyimlerini kesfetmeyi amaglamaktadir.

Gere¢ ve Yontem: Bu nitel arastirma, acgik kalp
cerrahisi geciren 15 hasta ile yapilmistir. Veriler, yari
yapilandirilmig derinlemesine goriismelerle toplanmis,
ses kaydina alinmig ve igerik analizi yoOntemiyle
degerlendirilmistir.

Bulgular: Katilimcilar, dort ana tema etrafinda
deneyimlerini paylasmislardir: 1) memnuniyet, ii)
fiziksel problemler, iii) duygusal hisler, iv) fiziksel
cevre. Katilimcilar, saglik profesyonelleri ve ailelerine
tesekkiir ederken, postoperatif zorluklari ve gizlilik
ihtiyacin1 dile getirmislerdir. Saglik profesyonelleri,
karar alma siire¢lerinde 6nemli bir rol oynamis ve
psikolojik stresi azaltmada destek saglamistir.

Sonu¢: Bu calisma, agik kalp cerrahisi hastalarinin
YBU’deki deneyimlerini aydinlatmakta ve hastalarin
fiziksel ve duygusal ihtiyaglarmin karsilanmasinin
onemini vurgulamaktadir. Bu bulgular, hasta odakli
bakimin iyilestirilmesine katki saglayacaktir.

Anahtar Kelimeler: A¢ik kalp ameliyati; Koroner arter
baypas greft; Nitel arastirma; Yasam deneyimleri;
Yogun bakim tiinitesi.
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ICU experiences of open-heart surgery patients.

Introduction

Cardiovascular disease (CVD) is the
leading global cause of death, accounting for
approximately 17.9 million deaths annually.!
Open-heart surgery, a common treatment for
CVD, is on the rise due to increased life
expectancy and medical advancements.??
However, it brings postoperative
complications, posing challenges for both
patients and healthcare professionals. 4
Factors such as severity of clinical conditions,
high-risk status, age, and comorbidities
contribute to complications.” Post-surgery
complications range from 15% to 30%,°
impacting resource utilization, ICU, and
hospital stays, as well as morbidity and
mortality.®

ICU stays post-heart surgery, lasting 1-3
days or longer, present complex challenges and
stress for patients. Stress factors include
invasive procedures, immobility, mechanical
ventilation, orotracheal intubation, and pain.®
The ICU environment introduces anxiety-
inducing factors like separation from family,
communication difficulties, continuous noise,
disorientation, and presence of unfamiliar
individuals.'® These factors can impact
patients' well-being, clinical outcomes, and
care experiences.!® Despite some studies
addressing ICU experiences,’®*? there's a
scarcity of research on ICU experiences after
open-heart surgery,* particularly in Turkish
patients. This study aims to explore Turkish
patients' ICU experiences post-open-heart
surgery  qualitatively,  contributing  to
personalized care decision-making for
healthcare professionals.

Materials and Methods
Research design

The Standards for Reporting Qualitative
Research (SRQR) checklist has been used to
report this study.'® This research utilized a
qualitative descriptive framework and a
phenomenological approach, specifically
adopting a descriptive phenomenological
design to unveil life experiences following
open-heart surgery.
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Sample of the research

The study employed purposive sampling
method and criterion sampling technique for
participant selection. Eligible participants for
this research must have undergone open-heart
surgery with a median sternotomy approach,
be clinically stable (normal blood pressure, no
heart rhythm alterations, normal oxygen
saturation), be 18 years or older, and proficient
in speaking and understanding Turkish.
Exclusions were made for those with evident
cognitive impairments or unwillingness to
participate. The ultimate research sample
comprised 15 participants (10 males, 5
females)  observed at the  post-op
cardiovascular surgery clinic of a training and
research hospital. Before data collection,
participants received and signed an informed
consent form detailing the research. Following
this, demographic information was collected,
and in-depth interviews were conducted.

Those who had open-heart surgery and
fulfilled the inclusion criteria were interviewed
in a secluded space. The selection of this
particular room in the post-op cardiovascular
surgery clinic was based on its suitability for
facilitating in-depth interviews, ensuring
optimal conditions concerning sound, noise,
light, and temperature. Precautions were
implemented to prevent disruptions during
interviews: a notice indicating an ongoing
interview was affixed to the door, and team
members were briefed accordingly. Data
collection concluded after the interview with
the 15th participant, as data saturation was
reached, no novel information emerged, and
responses became repetitive. 1618

Data collection

Data for the research were collected through
a comprehensive semi-structured interview.
The interview guide was crafted based on
insights from existing literature,** and pilot
tests were conducted before finalizing the form
(See Appendix 1). The semi-structured
interview questions focused on patients’
experiences and emotions following open-
heart surgery. Participants were asked to
describe their feelings after surgery, share their
intensive care experiences, and reflect on how
these experiences impacted their lives.
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The interviews were conducted by the
initial  researcher, possessing  pertinent
experience in qualitative studies, in a private
space that guaranteed participant comfort and
provided essential conditions for secure data
collection. The second researcher documented
field notes derived from their observation of
participants' non-verbal cues. Following each
interview, demographic information about the
participant was collected, along with their
confirmation regarding the utilization of their
results and feedback.!* The interviews, on
average, lasted for 36 minutes (ranging from a
minimum of 20 minutes to a maximum of 65
minutes). They were recorded using an audio
recorder and transcribed verbatim. The
transcriptions were subsequently reviewed for
accuracy.

Data analysis

The data underwent inductive content
analysis. All interview recordings and notes
from the interviews were amalgamated with
the collected data. These were documented
without additional comments, aligning with
the nature of the data, and were analyzed by
two researchers following the steps
recommended by Graneheim and Lundman
(2004):16

e Raw data were repeatedly reviewed for
overall comprehension

e Text content was segmented into meaningful
units, coded, and condensed.

e Codes were interpreted, scrutinized for
differences and similarities, leading to
subthemes.

e A back-and-forth examination across all text
units was conducted.

e Subthemes were consolidated, and overarching
study themes were identified.

Following the establishment of the final
code version, an assessment of coder
compatibility was conducted by two
individuals external to the study. The inter-
coder consistency ratio, measured through
Cohen's kappa (k) value, was determined to be
0.86. A kappa value falling between 0.81 and
1.00 is considered indicative of a perfect
agreement between raters.'*

Rigor, trustworthiness, and authenticity of
data

ADYU Saglik Bilimleri Derg. 2025;11(1):59-69.

To assess the internal authenticity, a team of
four experts, comprising a cardiovascular
surgeon and three nurses, reviewed and
finalized the semi-structured interview guide.
The data analysis process was independently
carried out by each researcher. Two authors
separately encoded the participants' statements
to enhance the authenticity of the emerging
themes and sub-themes. The codes were
compared, common codes identified,
discrepancies discussed, and new categories
established through a  re-evaluation
process.'®!®  Additionally, to bolster the
external trustworthiness of the research, the
researchers forwarded their perceptions, notes,
and conclusions that underpin the report, along
with all the tools used for data collection, raw
data, and encoded data to an external specialist
for verification.1°

Ethics committee approval

Approval was granted by an ethics board
(No: 33-33-08, dated 05.01.2023), institutional
permission  (E-45786011-602.02.01) and
written informed consent was obtained from
all participants. The research adhered to the
ethical standards outlined in the Helsinki
Declaration throughout all stages. Participants
were guaranteed the confidentiality of the
collected data, and pseudonyms were
employed in data submission.

Results
Sample characteristics

Five women and ten men, totalling 15
patients who underwent open-heart surgery,
participated in the study. The average age of
the patients was 58.4 (range: 46-76). The
majority of the patients were married (n=13)
and unemployed (n=9). Most of the patients
(n=12) had undergone coronary artery bypass
grafting (CABG) surgery. The most common
comorbidity observed was hypertension. The
average length of stay in the intensive care unit
(ICU) was 6.4 days (range: 4-13). Ten patients
reported having no prior knowledge about the
ICU. Information regarding age, gender,
marital status, education level, employment
status, comorbidities, type of surgery, and
length of stay in the ICU and hospital is
presented in Table 1.
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Table 1. Demographic data of the participants in the study.

Arikan B, Sever S.

Participant Age Sex Marital Education Employment Comorbidities Type of  Length of Lenghtof  Previous
status status surgery hospital stay in ICU information
stay (day) (day) about the ICU
P1 72 F Single Primary Retired Mitral regurgitation, CABG 24 5 No
Thyroid
P2 58 F Married Middle Retired HT, DM, HL CABG 28 7 No
school
P3 61 F Married Primary Retired Thyroid CABG 25 5 No
P4 51 M Married High school  Employed HT, HL CABG 18 8 Yes
P5 59 M Married Middle Retired HT, DM, HL CABG 19 6 No
school
P6 60 M Married Middle Retired HT, KOAH, HL CABG 20 13 No
school
P7 76 F Married Primary Retired DM, HL Valve 19 4 Yes
surgery
P8 49 M Married Middle Employed HT, HL CABG 18 6 No
school
P9 54 M Married Middle Employed HT, DM CABG 29 13 Yes
school
P10 48 M Married High school  Employed HT, DM, HL CABG 16 4 No
P11 62 F Single Primary Retired HT, DM Valve 14 4 No
surgery
P12 46 M Married University Employed HT, DM, HL CABG 14 5 Yes
P13 54 M Married High school  Retired HT CABG 17 5 Yes
P14 62 M Married Primary Retired HT, HL Valve 14 6 No
surgery
P15 64 M Married Primary Retired HT, HL, COPD CABG 19 5 No

Abbreviations: HT, hypertension; DM, diabetes mellitus; HL, hyperlipidaemia; COPD, chronic obstructive pulmonary disease; CABG, coronary artery bypass grafting

Themes

Open-heart surgeries, being major operations, have various impacts
on patients in many ways. In-depth interviews closely examined patients'
individual intensive care experiences after open-heart surgery. As a result
of the content analysis of qualitative interviews, four main themes and

22 sub-themes were obtained (Table 2). In this section, four main themes,

namely "satisfaction,

physical problems,

emotional feelings," and

"physical environment,” along with their sub-themes, were discussed.
All quoted participants were anonymized, and the quotes were presented
in the form of participant number, age, and gender, such as (P1, 58, F).
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Table 2. The main and sub-themes related to the experiences of patients in the intensive care unit following open-heart

surgery.

Main Theme

Sub-themes

Satisfaction

Interest of healthcare professionals

Satisfaction with treatment and care

Family support

Beliefs and encouragement

Physical Problems

Difficulty lying on the back

Pain

Difficulty eating

Not being able to sleep

Emotional Feelings

Desire to leave/escape from the intensive care unit

Relief

Comparing oneself with other patients

Feeling dependent on others

Fear of death

Concerns about not recovering

Feeling alone

Not remembering

Developing a positive perspective

Difficulty coping with surgery

Physical Environment

Noise

Crowdedness

Feeling cold

Privacy

1. Main theme: Satisfaction

In the study, most patients (n=13) reported
high satisfaction with ICU care, citing
confidence, moral support, cheerfulness, and
effective communication from doctors and
nurses. They expressed gratitude for healthcare
providers and conveyed satisfaction.

"...he (the doctor) comes and goes, 'don't
worry, I'll make you feel better," comes and
caresses my head, gives me morale; may God
be pleased, a very good doctor. When he enters
through that door, a great sense of morale
comes to you because he comes towards you
with such kindness..." (P2, 58, F)

Patients in the ICU also expressed
satisfaction with nursing care, with seven
noting complete fulfilment of their needs.
Some conveyed their contentment with care as
follows:

"Intensive care, my God, may nobody
experience it. It's really tough, but there are
people working there, you know. It's like
they're superhuman. They take care of
everything so attentively. They peeled my apple
for me. | don't know, they peeled my egg. They
shredded my chicken. Their effort, you know?
They're all very good people. | can't say
anything bad about them." (P8, 49, M)

Patients, in addition to being satisfied with
healthcare workers, reported receiving support
and morale from their families during and after
the intensive care process (n=8). P1's
statements included:

"They were shattered, but now | am pleased
with my children. They all rallied around me...
They said, 'We are always behind you," they
said, 'We pray for you every day." (P1, 72, F)

Upon waking up in the ICU, patients (n=11)
expressed gratitude to God for surviving the
challenging postoperative period. Coping with
the intensive care process, some (n=5)
mentioned relying on prayer, instilling belief in
recovery, and maintaining hope, as reflected in
their statements:

"I was receiving treatment, and | was
always praying to God. | was constantly trying
to pray in my mind, and when | prayed, | felt a
bit relieved.” (P2, 58, F)

2. Main theme: Physical problems

Patients (n=9) reported physical challenges
during the postoperative ICU process, with
lying on their backs continuously being the
most common issue.
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They mentioned discomfort, back pain,
fatigue, pressure sores, and difficulty attending
to toilet needs as associated challenges.

"Seriously, there's nothing else but lying
down there. Does a person ever get tired of
lying down?" (P10, 48, M)

Postoperative pain was a commonly
mentioned issue, with over half of the patients
(n=8) experiencing pain in the intensive care
unit. This included pain in incision areas, and
two patients reported pain related to urinary
catheters.

"Look, I swear, on the day they removed the
catheter, it felt like a tractor lifted off me, just
imagine that." (P10, 48, M)

Patients also reported the inability to eat as
another physical problem. Factors such as
post-anaesthesia nausea-vomiting, loss of
appetite, and difficulty adhering to a salt-free
diet were cited by patients (n=8). Patient P7
expressed this issue as follows:

"Until yesterday evening, whatever | ate
came back up. My tongue is dry, my palate is
burning, my body is thirsty, | even wet my feet.
It's very difficult. 1 would be fine if there wasn't
any nausea..." (P7, 76, F)

The necessity of lying on their backs
continuously, pain, being dependent on
mechanical ventilation, and environmental
factors led patients to experience sleep
problems. They expressed using medication
for sleep (n=6).

"l took sleeping pills. 1 couldn't sleep
continuously, you know. I can't sleep in this
position. Because | always turn and sleep on
my side.” (P9, 54, M)

3. Main theme: Emotional feelings

After open-heart surgery, ICU patients
reported intense emotions, emphasizing a
significant psychological impact. Over half of
the study participants (n=8) expressed a strong
desire to leave the ICU promptly.

"Seriously, you just want to get out as soon
as possible. You're dependent on everything
there. You can't even clean yourself. Freedom
is something else. It's not there. Okay, they take
care of you for a certain period and all, but it

Arikan B, Sever S.

doesn't mean anything. It doesn't fill that
emotional void of yours..." (P12, 46, M)

The predominant emotion expressed by
patients was relief, as the surgery went better
than expected (n=7). Patients conveyed
happiness and gratitude for surviving open-
heart surgery, with one (P15) expressing a
sense of revival upon waking up in the ICU for
the first time.

"Not an easy surgery. It's a very serious
surgery... It's like I've died, but I'm coming
back to life. I didn't think | would come back,
but thanks to God, we made it..." (P15, 64, M)

After open-heart surgery, there were
multiple patients in the same environment in
the ICU. Some of the participating patients
(n=5) mentioned observing other patients,
comparing themselves, feeling hope when they
saw patients in better conditions, feeling sad
when they saw patients in worse overall
condition, and experiencing psychological
impact when others suffered (n=3).

"You see those who are doing better than
you, and you see those who are doing worse
than you. When you see the worse, you're
grateful for your own condition. And when you
see someone in a better condition leaving, you
hope that you'll be taken out too. | mean, you
experience the emotions of the world. You look
at someone who's struggling, yelling,
screaming. You look at them, then you look at
yourself and feel grateful for your own
situation..." (P12, 46, M)

Patients in the ICU after surgery also
expressed the challenge of meeting self-care
needs due to limited mobility. They mentioned
feeling dependent on others and experiencing
a sense of freedom loss because they couldn't
attend to their own needs (n=>5).

"You're just tied to a bed, constantly
needing help from someone. It really gets to
you. Of course, you can't get up and drink
water from the table, you can't grab a tissue,
you can't adjust your pillow. The simplest
things, you know... It's really distressing." (P4,
51, M)

Patients raised the topic of the fear of death,
experiencing it both in the preoperative and
ICU phases. They mentioned feeling upset at
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the thought of not seeing their family and loved
ones again (n=5).

"...1 don't have my children by my side; I
panicked at the thought of dying and not being
able to see them..." (P2, 58, F)

During the ICU process, patients expressed
anxiety stemming from the fear of not
recovering, pondering on their chances of
recovery, and experiencing a sense of
uncertainty (n=4).

"There, no one else but yourself can help
you. It puts a person under stress in that
regard. What will happen to me, will I die, will
I survive, will I get out, or won't | be able to get
out?" (P13, 54, M)

In the ICU process, some patients
mentioned feeling lonely as family visits were
limited to specific times (twice a day). They
expressed getting emotional and crying upon
seeing their family and children (n=3).

"No one is around, when | look around,
none of my children are there. | felt that feeling
strange, it's not easy. You feel lonely..." (P7,
76, F)

Patients after surgery mentioned the
inability to remember the first moments of
waking up after the operation (n=5).
Statements from P3 and P5 on this matter were
as follows:

"Honestly, I don't remember waking up at
all. I opened my eyes like this, looked around.
Someone said, 'Sleep, sleep.” | slept a little
more, then they removed the tube
(endotracheal tube).” (P5, 59, M)

Post open-heart surgery, some patients
mentioned a shift in their perspectives on life.
They developed a positive outlook, gained a
better understanding of the value of life, living,
and being healthy, and expressed a
commitment to avoiding harmful habits (n=5).

"Well, I can only say this: a person who has
been in the ICU looks at life from a more
beautiful and positive perspective, really
looking at the positive side of life and events...
You learn to overlook some things, that's one
thing. Secondly, your instinct to say 'no' to
people increases. According to my logic, in the
past, if you came to me, said something, even if
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| felt hurt, I couldn't react. I didn't want to hurt
them either. But after the ICU, people change.
You say, 'Life is not really long enough to be
upset for someone else..."" (P4, 51, M)

Patients expressed that the surgery was very
challenging, with five individuals highlighting
the difficulty of both the surgery and the
postoperative process (n=5).

"Once you come to your senses, once you
get out of the intensive care unit, there is a
feeling of happiness in a person as if they have
been freed from prison, to be honest. You not
only feel a sense of happiness but also become
quite happy. However, the intensive care unit
is not an easy place; it's a difficult process, but
| think it's a necessary process." (P13, 54, M)

"...It's like a very heavy surgery; | felt as if
two trucks had passed over me. | felt that kind
of pain." (P15, 64, M)

4. Main theme: Physical environment

Some of the patients who underwent open-
heart surgery mentioned problems related to
the physical environment of the ICU. Three
patients were uncomfortable due to the
stressful and noisy environment, three patients
felt discomfort due to the high number of
people in the room and the fear of getting an
infection, and one patient felt cold due to the
low room temperature. One of the most
frequently mentioned issues related to the
physical environment was privacy. Some
patients expressed discomfort about men and
women sharing the same space, and feeling
uneasy when their hair or upper body was
exposed. They emphasized the need for more
attention and care for privacy (n=6).

“It bothered me personally, for example,
you are uncomfortable here, you want to sleep,
the patient next to you has come back from
surgery and he wants to scream, he is
screaming, you cannot stop anyone, you have
no right to do anything anyway.” (P4, 51, M)

Patients made suggestions regarding the
physical environment, emphasizing the need
for improved privacy. One patient suggested
individual rooms in ICUs, while two proposed
separate ICUs for male and female patients.
Another patient recommended a more spacious
arrangement of the physical space.
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"Let me give you an example; the intensive
care unit | stayed in was right next to it, an
eight-bed room... If you divide those eight
people into two rooms, it fits, and if you make
separate rooms for them, no one will disturb
each other." (P4, 51, M)

"They could make it a bit more comfortable
(spacious). | mean, there are already six,
seven, eight patients, seven, eight staff, plus
there's a shift change. The noise gets quite loud
during the shift change. The shift change could
be done elsewhere..." (P9, 54, M)

Discussion

Open-heart surgery is a common major
procedure with patients spending the initial
postoperative period in the ICU, crucial for
care. This study explores the experiences of
individuals after open-heart surgery in the
ICU, offering valuable insights into the
challenges and emotions faced. Recognizing
and understanding these experiences are
paramount to enhancing the postoperative ICU
journey for those undergoing open-heart
surgery.* Our study findings were classified
under four main themes, namely "satisfaction,"
"physical problems," "emotional feelings," and
"physical environment,” obtained through the
content analysis of qualitative interviews.

The study found that the majority of ICU
patients expressed high satisfaction with both
doctors and nursing staff. This positive
sentiment was attributed to the healthcare
professionals' establishment of trust, provision
of moral support, cheerful demeanour, and
effective communication. Previous research on
post-cardiac surgery experiences underscores
the crucial role of healthcare professionals,
particularly nurses, in providing attention and
care.’%22 Patients specifically praised the
nurses for meeting all their needs, reflecting
positively on the nursing profession. Similar
satisfaction with care has been observed in
studies on cardiovascular surgery patients in
the ICU.22* Additionally, over half of the
patients highlighted the significance of family
support in navigating the recovery process,
aligning with findings from previous studies
emphasizing the importance of psychological
and social support from families after cardiac
surgery.?*
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Study participants, all Muslim, expressed
gratitude to God for surviving the challenging
postoperative period in the ICU. They
highlighted the importance of prayer as a
coping mechanism during critical care, similar
to previous qualitative research that
underscores patients relying on spirituality,
prayer, and self-motivation to navigate the
surgical  process.?®?22°>  This  finding
underscores the critical need for integrating
spiritual support into ICU care to address
patients’ emotional and psychological well-
being during recovery.

The second major theme in our study
focused on physical problems reported by
patients in the ICU. These issues included
challenges like discomfort lying on their backs,
pain, difficulty eating, sleep disturbances, and
reliance on medical equipment. Various
qualitative ~ studies  corroborate  these
findings.*22%25 Over half of our participants
experienced varying levels of pain in the ICU,
consistent with existing literature.*?%-23 Nurses
should be aware of the physical problems of
patients in the ICU and provide the necessary
support. In  particular, effective pain
management in the ICU is paramount,
necessitating nurses to assess postoperative
pain and implement suitable interventions for
its reduction or alleviation. Success in pain
management has been shown to improve when
nurses actively listen to patients’ feelings,
provide feedback regarding their pain, and
implement evidence-based
nonpharmacological pain relief methods.
Notably, therapeutic communication and
redirecting patients’ attention have been found
to significantly reduce the perception of pain.?®

Study participants cited challenges in
eating, including post-anesthesia nausea-
vomiting, loss of appetite, and difficulty
adhering to a salt-free diet. Similar issues of
appetite loss have been noted in qualitative
research.*?°  Additionally,  participants
reported sleep problems due to lying on their
backs, pain, mechanical ventilator connection,
and environmental factors. They used
medication for sleep, consistent with findings
in prior studies.*? Given the impact of these
issues on recovery, integrating dietary
counseling, nonpharmacological sleep
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interventions, and a multidisciplinary care
approach could help improve patients’
nutritional intake, sleep quality, and overall
well-being. However, further studies are
needed to confirm their impact in the ICUs.

ICU patients post open-heart surgery
reported intense emotions, often experiencing
the ICU for the first time. Notable emotions
included the desire to leave the ICU quickly,
postoperative relief, self-comparisons with
other patients, dependency on others, fear of
death and non-recovery, feelings of loneliness,
inability to recall the initial awakening,
developing a positive outlook on life, and the
challenges of the surgery. Our findings align
with various qualitative studies.*?%222% |t is
important for nurses to provide psychosocial
support so that the individual can effectively
cope with the emotions they experience in the
ICU. In this context, the nurse should evaluate
the patient's reaction to events; allow the
patient to express themselves; observe the
patient's facial expressions, hand and arm
movements, tone of voice and eye contact. In
addition, the patient's support systems (spouse,
relatives, etc.) should be learned and support
should be obtained from them. Appropriate
coping methods should be choosen together
with the patient, and if necessary, the patient
should be provided with support from
psychologists/psychiatrists.?’

In this study, the majority of patients
expressed a strong desire for prompt discharge
from ICU. Post-cardiac surgery, patients
experience elevated stress levels, both
postoperatively and during ICU stays.*?>%
Consequently, exploring interventions to
reduce anxiety in post-cardiovascular surgery
patients is crucial. Nurses should know
effective methods of coping with stress and
introduce them to patients.?” A meta-analysis
highlights the efficacy of post-heart surgery
music therapy in anxiety reduction.?® Reducing
anxiety through these practices warrants
further investigation.

In our study, the physical environment of
the ICU emerged as another key theme.
Participants conveyed discomfort from the
stress and noise in the ICU, expressed concerns
about infection due to the crowded space, and
reported feeling cold from low room
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temperatures. Some specifically noted noise
issues during shift changes. Prior research has
similarly documented complaints about ICU
noise.*?°> Healthcare professionals should be
mindful of the physiological and psychological
impact of noise on patients, making efforts to
minimize loud conversations.

Our study identified a significant concern
regarding privacy in the physical environment.
Patients expressed discomfort with mixed-
gender spaces and exposure of hair or upper
body, highlighting the urgent need for
enhanced privacy measures. Maintaining
privacy, especially in situations where patients
lose control (e.g., under anaesthesia, in
intensive care, or connected to medical
equipment), is crucial for physical, social, and
informational confidentiality.* The
cardiovascular surgery ICU in the hospital
where the study was conducted has a capacity
of nine beds. Eight beds are located in the same
area, while one bed is in a glass-partitioned
section reserved for isolated patients. Curtains
separate the beds; however, they are closed
during procedures such as cardiopulmonary
resuscitation, body care, and perineal care.
However, in the early postoperative period, the
curtains are kept open to facilitate close
monitoring of patients.

Healthcare  professionals,  particularly
nurses, play a pivotal role in ensuring privacy
awareness. A study has shown that nurses
exhibit higher levels of privacy awareness
compared to other healthcare professionals,
and education on patient rights can further
enhance this.®® In another study, it was found
that privacy violations often occur due to an
insufficient number of nurses to provide care
to a large number of patients.3* Therefore,
institutional arrangements such as increasing
the number of nurses in the ICU can help
reduce privacy violations.

Limitations

The study has some limitations. For
instance, the sample only includes patients
admitted to a training and research hospital.
Therefore, it can be acknowledged as a
limitation that the findings of the study may
not be generalizable to the entire population.
The interviews were conducted in the
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cardiovascular surgery ward where post-ICU
patients are admitted. The fact that patients are
still hospitalized and undergoing continued
care and treatment may have influenced their
comments on their experiences. Despite these
limitations, the study provides significant
contributions to the literature in terms of
improving patients' ICU experiences and
enhancing the quality of care.

Conclusion

This study highlights the emotional and
physical challenges faced by patients in the
ICU after open-heart surgery, including pain,
discomfort, anxiety, and concerns about
privacy. Based on these findings, specific
recommendations include improving
communication  training for  healthcare
professionals, providing psychosocial support,
enhancing ICU privacy measures, and
integrating nonpharmacological pain
management strategies. These insights can
help improve patient-centered care, increase
satisfaction, and enhance postoperative
outcomes in cardiovascular surgery ICUs.
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Abstract

Amag: Amputasyon cerrahisi 6ncesi hastalarin spiritiiel
iyi olus diizeyleri ile ameliyat sonrasi agri ve yasam
bulgular arasindaki iliskiyi belirlemektir.

Gerec ve Yontem: Tanimlayici ve iliski arayici tiirdeki
arastirma, Tiirkiye’nin dogusundaki bir hastanenin
ortopedi kliniginde Ocak-Aralik 2023 tarihleri arasinda
175 amputasyon hastasiyla gergeklestirildi. Verilerin
toplanmasinda  Sosyo-demografik  Ozellikler ~Soru
Formu, Ug Faktérlii Spiritiiel Iyi Olus Olgegi, Yasam
Bulgular1 Ol¢iim Formu ve Sayisal Agr1 Degerlendirme
Olgegi kullanildi.

Bulgular: Yas ortalamasinin 60,08+13,87, % 84’iiniin
kadin ve %46,9’unun ilkdgretim mezunu oldugu
belirlendi. Spiritiiel iyi olus puan toplam puaninin
122,01+10,14 oldugu ve ameliyat sonrasi agri ile iligkili
olmadigr saptandi (p>0,05). Spiritiiel iyi-olus ile
ameliyat sonrasi 24. saat dlglilen solunum, ameliyat
oncesi ve ameliyat sonrasi 8. saatte 6l¢iilen diastolik kan
basinci degerleri arasinda negatif yonde zayif iligki
saptandi (p<0,05).

Sonug¢: Hastalarin spiritiiel iyi olus diizeylerinin yiiksek
oldugu belirlendi. Manevi iyilik hali arttik¢a kan basinci
ve solunum hizi azaldi, ancak agriyla herhangi bir iligki
bulunmadi.

Anahtar Kelimeler: Amputasyon; Agri; Spiritiiel iyi
olug; Yasam bulgular; Ameliyat sonrast.

Oz

Aim: To determine the relationship between the
spiritual well-being levels of patients before amputation
surgery and postoperative pain and vital signs.
Materials and Methods: The descriptive and
correlational study was conducted in the orthopedic
clinic of a hospital in eastern Turkey between January
and December 2023 with 175 amputation patients. The
Socio-demographic  Characteristics  Questionnaire,
Three-Factor Spiritual Well-Being Scale, Vital Signs
Measurement Form, and Numerical Pain Assessment
Scale were used to collect data.

Results: The mean age was 60.08+13.87; 84% were
female, and 46.9% were primary school graduates. The
total spiritual well-being score was 122.01+10.14 and
was not associated with postoperative pain (p>0.05). A
weak negative correlation was found between spiritual
well-being and the respiration measured at 24 hours
after surgery and the diastolic blood pressure values
measured before surgery and at 8 hours after surgery
(p<0.05).

Conclusion: The patients' high levels of spiritual well-
being were determined. Blood pressure and respiratory
rate decreased as spiritual well-being increased, but no
relationship was found with pain.

Keywords: Amputation; Pain; Spiritual well-being;
Vital signs; Postoperative.

Yazisma Adresi/Address for Correspondence: Remziye CICi, Hitit Universitesi, Saglik Bilimleri Fakiiltesi, Hemsirelik Boliimii,
Cerrahi Hastaliklar Hemgireligi Anabilim Dali, 19200, Corum -Turkey, E-mail: remziyecici@hitit.edu.tr

Gelis Tarihi/Received:10.01.2025  Kabul Tarihi/Accepted:24.03.2025

®®© Bu eser, Creative Commons Atif-GayriTicari-AyniLisanslaPaylas 4.0 Uluslararasi Lisanst ile lisanslanmistir
i Telif Hakki © 2025 Adiyaman Universitesi Saglik Bilimleri Dergisi

Bu makale arastirma ve yayin etigine uygun hazirlanmistir.
OPEN EE; ACCES!

/ iThenticate:
for Authors & Researchers

intihal incelemesinden gecirilmistir.

Yaymm Tarihi/Published online:23.04.2025



https://doi.org/10.30569/adiyamansaglik.1617377
mailto:remziyecici@hitit.edu.tr
mailto:remziyecici@hitit.edu.tr
https://orcid.org/0000-0003-3977-492X
https://orcid.org/0000-0002-4492-8172
https://orcid.org/0000-0003-2477-3561
https://orcid.org/0000-0003-3930-3490

Spiritiiel iyi-olus, agr1 ve yasam bulgulari.
Giris

Amputasyon; iyilesemeyecek ve bireyin
hayatin1 tehlikeye sokacak bir durumda
ekstremitenin tamaminin veya bir kisminin
cerrahi olarak viicuttan uzaklastirilmasidir.
Deprem, sel, savas gibi felaketlerde, kronik
hastaliklarda ve enfeksiyonlarda artislar
amputasyonlarin sayisini hizla artirmaktadir.?
Giiniimiizde hala devam eden Gazze-Israil
savasinda 4050 kisiye amputasyon cerrahisi
uygulanmistir.? Diinya Saghk Orgiitii’niin
2022 verilerine gore Diinyada 180 milyon
bireye amputasyon islemi uygulanmistir.?
Cogunlukla  amputasyon  cerrahisi  alt
ekstremitelere (%90) uygulanmaktadir ve
%40’ n1 diyabetik ayak kaynakli
amputasyonlar olusturmaktadir.! Ulkemizde
diyabetik ayak kaynakli alt ekstremite
amputasyonlarinin ~ %39,7-%48,6  arasinda
oldugu bildirilmektedir.*> Amputasyon birey
icin bir organin kaybinin yam sira dogal
aktivitelerde islevsel ve yapisal kisitlamalar, is
kaybi, yasam Kkalitesinde diisiis, beden
imajinda  degisiklik, topluma  katilim
yeteneginde azalma, sosyal iletisimde ve
kisileraras1 iliskilerde sorun anlamina da
gelebilmektedir. Amputasyon sonrasi tiim bu
nedenlerle hastalar yogun stres yasadiklarini
ifade etmektedirler.t &7

Literatiirde amputasyon sonrast stresi
gidermek i¢in meditasyon, yoga, miizik ve
spiritiiel 1yi olus gibi kullanilan cok c¢esitli
yontemler bulunmaktadir. Spiritiiel iyi olma
(ilahi bir gii¢ ile iletisim halinde olmak ve
manevi kaynaklardan destek almak), bireyin
benlik saygisinin korunmasina ve
gelistirilmesine destek olmakta ve bu durum da
stres ile bas etmesini kolaylastirmaktadir.®®
Bununla birlikte maneviyat kisisel degerleri
giiclendirmekte, yasam tarzim  olumlu
etkilemekte ve hastalik ile bas etmeyi
kolaylastirmaktadir. Bu baglamda maneviyat
ile ayn1 anlamda kullanilan spiritiiel boyutun
Oonemi ortaya ¢ikmakta ve spiritiiel 1yi olma
kaygi ile bas etmede ve kayginin olusturdugu
sorunlardan korunmada bireyin onemli bir
destek kaynag1 halini almaktadir.31

Amputasyon sonrasi agri, genellikle fantom
ve/veya organ agrisi olarak yasanmaktadir ve
yayginligt %8 ile %72 arasinda degigsmektedir.
Agri, amputasyon sonrast yasam kalitesini
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ciddi sekilde etkilemektedir.!®  Agrinin
fizyolojik tepkileri arasinda artan kan basinci,
nabiz hizi ve solunum hizi yer almaktadir.
Yasam bulgularinda bozulma hastanin
iyilesme ve normal yasamina donme siirecini
olumsuz etkilemektedir.!? Agri ameliyattan
sonra hastalarda korku, kaygi ve hareket
kisitliligina neden olarak da yasam bulgular
onemli 6l¢iide etkileyebilmektedir.®213

Bu baglamda ameliyat Oncesi siirecteki
hastalarin manevi boyutunun
degerlendirilmesi ve bakima dahil edilmesi
gerckmektedir. Ayrica hastalarin  duygu,
disiince ve beklentilerini ifade etmelerinin
saglanmas1 ve bas etme mekanizmalarinin
desteklenmesi  hemsirelik uygulamalarinin
ayrilmaz bir pargast haline gelmektedir.
Hemsireler ameliyat dncesi siiregte bireylerin
spiritiiel iyi olma durumlarim1 ve hastalar
iizerindeki etkilerini degerlendirmeli,
hastalarda spiritiiel iyi olus diizeylerinin
yiiksek olmasi gerektigi bilincini olusturmaya
caligmalidir. Bu baglamda bu ¢alismanin
sonuclar1 literatiire 6nemli katki sunacaktir.
Ayrica bu alanda literatiiriin yeterli diizeyde
olmamast da bu c¢alismanin sonuglarinin
literatiire katkis1 olacaktir. Tiim bu bilgilerden
dolay1 ¢alisma amputasyon cerrahisi Oncesi
hastalarin spiritiiel iyi olus diizeyleri ile
ameliyat sonrast agri ve yasam bulgular
arasindaki iligkiyi belirlemek amaciyla yapildi.

Gerec¢ ve Yontem
Arastirmanin tipi

Tanimlayic1  ve iligki arayict tlirdeki
arastirma, Ocak-Aralik 2023 tarihleri arasinda
Tiurkiye’nin  dogusundaki bir hastanenin
ortopedi kliniginde amputasyon cerrahisi
hastalar1 ile gerceklestirildi.

Arastirmanin evreni ve orneklemi

Aragtirmanin evrenini; Tiirkiye’nin
dogusundaki  bir  hastanenin  ortopedi
kliniginde transtibial ekstremite amputasyonu
planlanan tiim hastalar olusturdu. Klinikte
yilda ortalama 320 hastaya amputasyon
girisimi uygulanmaktadir. Aragtirma
kriterlerine uyan hastalar; evrenden olasilikli
ornekleme yontemi ile segildi. Orneklem
buytkligi, G*Power 3.1.9.7 programi
kullanilarak %95 giiven araliginda, 0.05 hata
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pay1 ve 0.3 etki biiyiikliiglinde minimum 134
katilimc1 olarak belirlendi. Ancak, olasi
katilime1 kayiplar1 g6z 6niinde bulundurularak
ve istatistiksel giiclin artirilmas1 amaciyla
orneklem 175 hasta ile tamamlandi.

Aragtirmaya goniillii olarak katilan, gérme,
konusma, isitme ile ilgili bir sorunu olmayan,
iletisim kurulabilen, 18 yas tistii, psikiyatrik bir
tanis1 olmayan ve diyabet, periferik arter
hastalig1 (PAH), travma ve tiimdrler gibi gesitli
nedenlerle transtibial (diz alti)) amputasyon
yapilan tiim hastalar dahil edildi.

Veri toplama araclari

Verilerin  toplanmasinda; arastirmacilar
tarafindan  olusturulan  Sosyo-demografik
Ozellikler Soru Formu,}®81011 (J¢ Faktorlii
Spiritiiel Iyi Olus Olgegi, Yasam Bulgulari
Olgiim Formu ve Sayisal Agr1 Degerlendirme
Olgegi’nin yer aldig1 anket formu kullanildi.
Sosyo-demografik ozellikler soru formunda,
hastalarin demografik 6zellikleri (yas, cinsiyet,
egitim diizeyi, medeni durum, gelir durumu
vb.) ve baz1 tibb1 oOzellikleri (amputasyon
nedeni, ameliyat deneyimi, kronik hastalik
varlig, agrn ile bas etmede kullandig:
yontemler, analjezik kullanma durumu vb) yer
almaktadir. Veriler, arastirmada yer alan bir
arastirmact  (verilerin  toplandigr  sirada
hastanede gorev yapan) tarafindan yliz yiize
anket formunun uygulanmasi, yasam
bulgularinin ve agr1 diizeylerinin 6lgiilmesi ile
toplandi. Anket sorularinin cevaplanmasi
yaklagik 10 dakika stirdii.

Orneklemdeki bireylere ameliyattan dnce
(ameliyat giinii) olusturulan anket formu
doldurulduktan sonra agri1 degerlendirilmesi
yapilarak yasam bulgular1 6l¢iildii. Ameliyat
sonrasi agr1 degerlendirmesinde ilk Ol¢iim
ameliyat sonrasi ilk giin anestezinin etkisi
gectikten sonra 8. saatte, ikinci ve tigiinci
Olglim ise ameliyattan sonraki 24. ve 48.
saatlerde  yapildi.  Hastalarin  analjezik
kullanimlar1 hasta formlarindan kayit edildi
(48 saat boyunca kullanilan tiim ilaglar goz
onlinde  bulundurularak  kayit  yapildi).
Ameliyat sonrasi yasam bulgular1 6l¢iimii de
agr1  degerlendirmelerinden hemen once
ameliyat sonrasi 8. 24. ve 48. saatlerde yapildi.

ADYU Saglik Bilimleri Derg. 2025;11(1):70-79.
Uc faktorlii spiritiiel iyi olus dlcegi:

Eksi ve Kardas!* tarafindan gelistirilen
Spiritiiel Iyi Olus Olgegi 2019 yilinda Kardas
tarafindan Ug Faktorlii Spiritiiel Iyi Olus
Olgegi olarak degistirilmistir.***® Olgek ii¢ alt
boyuttan ve 29 sorudan olusmaktadir. Askinlik
alt boyutu: 1, 4,5, 8, 9, 12, 13, 16, 17, 20, 21,
24, 25, 27, 29 no'lu maddelerden, dogayla
uyum alt boyutu: 2, 6, 10, 14, 18, 22, 28 no'lu
maddelerden ve anomi alt boyutu: 3, 7, 11, 15,
19, 23, 26 no'lu maddelerden olusmaktadir.
Toplam puan i¢in askinlik ve uyum alt boyutu
maddelerinin toplami ve anomi alt boyutu
maddelerin ise ters olarak hesaplanmasi ile
elde edilir.}415.1213 Olcekten en az 29 en gok
145 puan alinmaktadir. Herhangi bir kesme
puani olmayan Olgekten alinan toplam puan
artttkca  spiritiel  iyi  olug  diizeyi
artmaktadir.'**®  Olgegin cronbach alpha
katsayist 0,886'dir. Bu arastirmada 6l¢egin
toplam puami kullanildi ve cronbach alpha
katsayis1 0,71 olarak saptandi.

Sayisal agri1 degerlendirme ol¢egi:

Olgekte agr1 diizeyi sayilarla agiklanmakta
ve 0-10 arasinda degerlendirilmektedir. “0”
noktast agrinin olmadigimi, “10” ise hayal
edilebilecek en kot agrimin  oldugunu
gostermektedir.  Olgek ile agr1 siddetinin
tanimi, puanlamasi ve kayit altina alinmasi ¢ok
kolay oldugundan siklikla tercih
edilmektedir.®

Verilerin analizi

Calismada elde edilen bulgularin
istatistiksel analizler i¢in IBM SPSS Statistics
25 (IBM SPSS, Tiirkiye) programi kullanildi.
Calismada verilerin parametrelerinin normal
dagilima uygunlugu Shapiro Wilks testi,
carpiklik ve basiklik ise Kolmogorov-Smirnov
testi  ile  degerlendirildi. = Tanmimlayici
istatistiksel yontemlerin (Ortalama, Standart
sapma, Frekans) yani sira niceliksel verilerin
karsilastirmalarinda normal dagilim
gosterenler i¢in Student-t Test, normal dagilim
gostermeyen iki grup icin Mann Whitney U
testi ve ii¢ veya daha fazla sayida grup igin
Kruskal Wallis-H Testi kullanildi. Olgek puan
ortalamalar1 arasindaki iliskinin belirlenmesi
amaciyla Pearson korelasyon testi uygulandi.
Anlamlilik p<0,05 diizeyinde degerlendirildi.
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Arastirmanin etik boyutu

Calisma Helsinki Bildirgesi'ne uygun
olarak ytiriitiildii. Calismaya baslamadan once
Hitit  Universitesi  Girisimsel ~Olmayan
Arastirmalar Etik Kurulu’ndan (Karar No:
2022-23) etik onay alindi. Ayrica ¢aligmanin
yapilacagi kurumun bashekimligi ve Anabilim
dali baskanligindan (Sayr No: E-68636013-
770-277224) kurum izinleri alindi. Calismaya
katilan bireylere istedikleri zaman ¢alismadan
cekilebilecekleri bildirildi ve sozlii ve yazili
onamlari alind.

Bulgular

Aragtirma kapsamina alinan hastalarin
sosyo-demografik ozelliklerinin dagilimi ve
spiritiiel ~ iyi-olus  puan  ortalamalarinin
karsilastirilmast  Tablo 1°de  gdsterildi.
Hastalarin yas ortalamasimnin 60,08+13,87
oldugu, % 64’lnilin erkek, %88’inin evli,
%46,9’unun ilkdgretim mezunu ve
%66.9’unun amputasyon nedeninin diyabetik
ayak oldugu belirlendi. Lise mezunu hastalarin
spiritiiel iyi olus puan ortalamasinin diger
egitim diizeyindeki hastalara gore diisiik
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oldugu ve gruplar arasindaki farkin anlamli
oldugu saptandi (p<0,05). Travma nedeniyle
ampute olan hastalarin ise spiritiiel 1yi olus
puan ortalamasinin diger gruplara gore yiiksek
ve gruplar arast farkin anlamhi oldugu
belirlendi (p<0,05). Hastalarin %064,6’sinin
caligmadig1 ve gelirini giderinden az olarak
belirtenlerin oraninin %48,6°1 oldugu saptandi.
Geliri giderine esit olanlarin spiritiiel iyi-olus
puan ortalamasinin diger gruplardan yiiksek ve
gruplar arasindaki farkin anlamli oldugu
belirlendi (p<0,05). Arastirma kapsamindaki
hastalarin %36’sinin ameliyat deneyimi ve
%76,6’smin kronik hastaligi oldugu, kronik
hastalig1 olan grupta spititiiel iyi-olus puan
ortalamasmin yiiksek ve gruplar arasindaki
farkin anlamli oldugu saptand1 (p<0,05).
Agriyla bas etmek i¢in hastalarin %36,6’simin
evde analjezik kullandig1 bu oranin hastanede
%75,4 oldugu tespit edildi. Analjeziklerden
non-steroid anti-inflamatuar ilaglar (NSAII)
uygulanmayan hastalarin uygulanan hastalara
gore spititiiel iyi-olus puan ortalamasi yiiksek
ve farkin anlamli oldugu saptandi (p<0,05)
(Tablo 1).

Tablo 1. Hastalarin sosyo-demografik 6zelliklerinin dagilimi ve spiritiiel iyi-olus puan ortalamalarinin karsilagtirilmasi

(N:175)
Degiskenler N % Ortalama  + SD Test Anlamhhik
Tam
Travma 9 5.1 129,00 + 6,29
Diyabetik Ayak 117 66,9 122,81 + 10,29 Xw 0,006
Onkoloji Nedenler 9 51 117,00 + 7,10
PAH 40 22,9 120,32 + 9,67
Yas 175 100 60,08 + 13,87
Cinsiyet
Kadm 63 36,0 122,25 + 10,42 Student t 0818
Erkek 112 64,0 121,88 + 10,02 testi '
Medeni Durum
Evli 154 88,0 122,31 + 9,92
Bekar 21 12,0 11980 <+ 1168 MWU 0,289
Egitim Diizeyi
[Ikogretim 120 46,9 123,96 + 9,332
Lise 46 26,3 118,19 + 11,58° X%w 0,039
Lisans ve lisanstistii 9 17,5 127,66 + 10,85
Calisma Durumu
Calistyor 17 9,7 118,35 + 9,61
Calismiyor 113 64,6 123,08 + 10,51 Xqew 0,424
Emekli 45 25,7 120,71 + 9,05
Gelir Durumu
Gelir giderden az 85 48,6 119,65 + 9,98
Gelir gidere esit 84 48,0 124,60 + 10,04 X2 0,031
Gelir giderden fazla 6 3,4 119,16 + 3,48
Ameliyat Deneyimi
Evet 63 36,0 123,50 + 9,95 Student t 0145
Hayir 112 64,0 121,17 + 10,19 testi !
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Kronik Hastahk Varhg:

Evet 134 76,6

123,19

9,81

Student t

Hayir 41 23,4 118,17 + 10,36 testi 0,005
Agriyla Bas Etme Yontemleri*

Sicak-soguk uygulama 14 8,0 121,50 + 9,81

Masaj 3 1,7 122,66 + 10,36

Gevseme egzersizleri 4 2,3 120,00 + 9,81

Miizik dinleme/TV 62 354 122,43 + 10,36 X2ew 0,813
izleme

Analjezik kullanma 64 36,6 121,21 + 9,81

Dua etme 28 16,0 123,39 + 10,36

Hastanede Kullanilan Analjezik Tiirii: NSAIl

Evet 142 81,1 120,16 + 8,58 Student t 0.005
Hayir 33 18,9 130,00 + 12,40 testi '
Hastanede Kullanilan Analjezik Tiirii: Parasetamol

Evet 169 96,6 121,95 + 10,03

Hayir 6 3,4 123,66 + 13,99 MWU 0,686
Hastanede Kullanilan Analjezik Tiirii: Opioid**

Evet 97 55.4 121,73 + 7,07 Student t 0680
Hayir 78 44.6 122,37 + 13,03 testi '

*Hastalarin cevaplarina gore kullanilan yontemler gruplandirilmistir.** Klinikte multimodal analjezi tedavisi uygulanmakta ve opioid ilaglar lizum
hali olarak order edilmektedir.%: Yiizde, SD: Standart sapma, X?.,. Kruskal Wallis test, MWU: Man-Whitney U testi, NSATI: Non-steroid anti-

inflamatuar ilagla

Hastalarin yasadiklar1 ameliyat sonrasi agr1
durumlan ile spiritiiel iyi-oluslar1 arasindaki
iligki Tablo 2’te gosterildi (Tablo 2). Buna
gore hastalarin spiritiiel iyi olus toplam
puaninin 122,01+£10,14 oldugu ve ameliyat
sonrast agrilart ile spiritiiel iyi-olus diizeyleri
arasinda istatistiksel olarak onemli bir farkin
olmadig1 saptandi (p>0,05). Ameliyat sonrasi
8.saat yasanan agn ile ilerleyen giinlerdeki
agrilar arasinda negatif yonde anlamli iligki
vardir (p<0,001).

Hastalarin spiritiiel iyi-oluslar1 ile yasam
bulgular1 arasindaki iligki Tablo 3 ve Tablo
4’de gosterildi. Spiritiiel iyi-olus ile ameliyat
sonrast 24. saat Olgiilen solunum degeri

arasinda negatif yonde anlamli zayif iliski
saptand1 (p<0,05) (Tablo 3). Bununla beraber
spiritiiel iyi-olus ile ameliyat oOncesi ve
ameliyat sonrasi 8.saat diastolik kan basinci
degerleri arasinda negatif yonde anlamli zayif
iliski belirlendi (p<0,01) (Tablo 4).

Tartisma

Amputasyon  cerrahisi, hareketsizlige,
giidiik bolgesinde agriya ve fantom agrisina
neden olabilir. Bu durum, hastalarin giinliik
yasamlarinda 6nemli zorluklar yasamalarina
yol acar.!™® Bu baglamda amputasyon
planlanan hastalarin, ameliyat 6ncesinde bu
zorluklar ile bas etme durumlarinin

belirlenmesi bilyiik 6neme sahiptir.

Tablo 2. Hastalarin agrilari ile spiritiiel iyi-olus arasindaki iligki (N: 175)

Degiskenler Ortalama + SD 1. 2. 3. 4. 5.
1. Agr1 ameliyat 6ncesi r 1,13 + 1,21 1
p -
2. Agr1 ameliyat sonras1 8. saat 1 8,54 + 1,55 -,233** 1
p ,002 -
3. Agr1 ameliyat sonrasi 24. saat 1 7,53 + 1,72 -,257** ,819** 1
p ,001 ,000 -
4. Agr1 ameliyat sonrasi 48. saat 1 7,12 + 1,69 -,283** JT7T**  896** 1
p ,000 ,000 ,000 -
5. Spiritiiel iyi-olus r 122,01 + 10,14 -,131 ,148 ,033 ,058 1
p ,084 ,050 ,662 444 -
r: Pearson korelasyon katsayisi, SD: Standart sapma, **p<0,001
Tartisma yasamlarinda onemli zorluklar yasamalarina
17-19 =
Amputasyon  cerrahisi, hareketsizlige, yol acar. Bu baglamda amputasyon

giidiik bolgesinde agriya ve fantom agrisina
neden olabilir. Bu durum, hastalarin giinliik

planlanan hastalarin, ameliyat oncesinde bu
zorluklar ile bas etme durumlarinin
belirlenmesi biiyiik 6neme sahiptir.
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Tablo 3. Hastalarin yagam bulgularindan solunum ve nabiz degerleri ortalamasi ile spiritiiel iyi-olus arasindaki iligki (N: 175).

Degisken Ortalama + SD Test 1 2 3 4 5 6 7 8 9
1 Si-0 122,01 + 10,14 r 1
p -
2 Nb. ameliyat o6ncesi 80,31 + 11,11 r ,024 1
p ,751 -
3 Nb. ameliyat sonrasi 8. saat 83,49 + 12,67 r 114 122%* 1
p ,135 ,000 -
4 Nb. ameliyat sonrasi 24. saat 84,77 + 13,63 r ,093 ,678** ,878** 1
p 222 ,000 ,000 -
5  Nb. ameliyat sonrasi 48. saat 86,78 + 15,37 r ,134 ,D46** 77 ,785 1
p ,077 ,000 ,000 ,000 -
6  Sol. ameliyat dncesi 21,26 + 7,16 r -,030 ,099 ,053 ,057 ,102 1
p ,693 ,191 ,482 ,454 ,178 -
7 Sol. ameliyat sonras1 8. saat 21,05 + 1,24 r -,134 -,027 ,108 ,039 ,064 -,079 1
p ,077 124 ,155 ,606 ,401 ,297 -
8  Sol. ameliyat sonrasi 24. saat 21,29 + 1,15 r -,197** ,003 ,138 ,147 ,136 ,044  361** 1
p ,009 971 ,068 ,052 ,073 ,560 ,000 -
9 Sol. ameliyat sonrasi 48. saat 21,11 + 1,02 r ,043 -,196** ,025 ,056 ,059 -123  ,253**  319** 1
p ,576 ,009 ,745 ,466 437 ,106 ,001 ,000 -

r: Pearson korelasyon katsayisi, SD: Standart sapma, Si-O: Spiritiiel iyi-olus, Nb: Nabiz, Sol: Solunu, *p<0.05, **p<0.001

Tablo 4. Hastalarin yasam bulgularindan kan basinci degerleri ortalamast ile spiritiiel iyi-olus arasindaki iliski (N: 175).

Degisken Ortalama + SD Test 1 2 3 4 5 6 7 8 9
1 Si-O 122,01 + 10,14 r 1
p -
2 Sist. ameliyat 6ncesi 124,05 + 19,84 r -047 1
p ,537 -
3 Sist. ameliyat sonras1 8. saat 130,09 + 119,91 r ,028 ,758** 1
p ,708 ,000 -
4 Sist. ameliyat sonrasi 24. 128,23 + 18,80 r ,017 ,682** ,942** 1
saat p ,822 ,000 ,000 -
5  Sist. ameliyat sonrasi 48. saat 131,45 + 18,40 r ,042 ,655** ,915** ,964** 1
p ,582 ,000 ,000 ,000 -
6  Dias. ameliyat o6ncesi 76,61 + 13,21 r -,184*  468** 365** ,416** ,361** 1
p ,015 ,000 ,000 ,000 ,000 -
7 Dias. ameliyat sonrasi 8. saat 79,74 + 13,29 r -,169*  572**  688** ,687** ,663**  707** 1
p ,025 ,000 ,000 ,000 ,000 ,000 -
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8  Dias. ameliyat sonrasi 24. 78,61 + 12,73 r -,093  561**  497** ,498** ,491*%*  519**  553** 1
saat p ,222 ,000 ,000 ,000 ,000 ,000 ,000 -

9 Dias. ameliyat sonrasi 48. 79,70 + 12,54 r -023  ,408**  614** ,674** ,689**  393**  765**  509** 1
saat p ,762 ,000 ,000 ,000 ,000 ,000 ,000 ,000 -

r: Pearson korelasyon katsayisi, SD: Standart sapma, Si-O: Spiritiiel iyi-olug, Sist: Sistolik kan basinci, Dias: Diastolik kan basinci, *p<0,05, **p<0,001

Literatiirde ruhsal sorunlarin hastalarin  motivasyonlart ve
adaptasyonlar1 {izerindeki olumsuz etkilerinden bahsedilmektedir.?’
Ayrica hastalarin  durumlarint kabul etmelerinin sorunlar1 ile bas
etmedeki kolaylastiric1 etkisinden de bahsedilmektedir.?! Yapilan
caligmalarda da hastalarin giigliikler ile bas edebilmeleri i¢in giiclii bir
spiritiiel iyilik haline sahip olmalarimin  gerekliliginden s6z
edilmektedir.’8222> By arastirma sonuglarinda literatiirii destekler
nitelikte hastalarin spiritiiel 1iyi-olus diizeylerinin yiiksek oldugu
belirlendi (Tablo 2). Bu durum sevindirici bir bulgudur ve ¢aligmaya
katilan hastalarin amputasyon sonrasi yasanabilecek zorluklar ile daha
kolay bas edebileceklerini diigiindiirmektedir. Ancak literatiirde diigiik
spiritiiel iyilik haline sahip amputasyon hastalarinin yer aldig1 ¢alismalar
da yer almaktadir?® Bu farklihklar ¢aligmalarin  yapildig
cografyalardaki farkli dini inamglar ve kiiltiirlerden kaynaklanmis
olabilir.

Literatiirde spiritiiel iyiligin agr1 ile basa ¢tkmada dnemli rolii,?®?’

spiritiiel 1yilik hali arttikga agr1 yogunlugunun ve analjeziklere olan
ithtiyacin azaldig1 ve spiritiiel iyi olusun agrinin kronik hale gelmesini
engelledigi bildirilmektedir.?®? Literatiirden farkli olarak arastirma
bulgularimizda agr1 ve spiritiiel iyi olus arasinda bir iligki saptanmamigtir
(Tablo 2). Arefpour ve arkadaslarmin®® yaptigi calismada da alt
ekstremite amputasyonu gecirmis hastalardan spiritiiel psikoterapi alan
hasta grubu ile terapi almayan grup arasinda agri diizeyi bakimindan
anlamli bir farkin olmadig: bildirilmektedir. Spiritiiel psikoterapinin
spiritiiel iy1 olusu artirdigi géz Oniinde bulunduruldugunda caligma
bulgularimiz1 destekler niteliktedir. Popiilasyon farkina ragmen kanser
hastalari ile yapilan bir calismada da spiritiiel 1yilik ile agr1 arasinda iliski
saptanmamustir.3>  Ancak  c¢alisma  bulgularrmizda  analjezik
uygulanmayan hastalarin spiritiiel 1yi olus diizeylerinin uygulananlara

gore daha yiiksek oldugu ve NSAII ila¢ uygulananlarda farkin
istatistiksel olarak anlamli oldugu saptandi (Tablo 1). Bu sonug spiritiiel
iyiligin analjezik ihtiyacini azalttifinin bir gostergesidir. Bu durum
dolayli olarak spiritiiel iyiligin agriy1 azalttigim1 da gostermektedir.
Arefpour ve arkadaslarinin® calismasinda da psikoterapi almayan
grubun fazla analjezik kullandiginin tespiti ancak agr1 ile spiritiiel iyilik
arasinda iligski saptanmamasi ¢alisma bulgularimizi destekler nitelikte
spiritiiel iyiligin dolayli olarak agri ile iliskili oldugunu géstermektedir.

Alt ekstremite amputasyon sonrasi hastalarin  %18-20’sinde
depresyon ve kaygi goriildiigii bildirilmektedir.3? Spiritiiel iyiligin stres
ile bas etme ve kaygiy1 azaltmadaki etkinligini gosteren calismalar®
10.22:33.34 K ayormin fizyolojik belirtegleri olan yasam bulgular iizerinde de
olumlu etkileri olabilecegini diisiindiirmektedir. Nitekim calismamizda
spiritiiel 1yi olug ile ameliyat oncesi ve ameliyat sonrasi 8. saatte dlciilen
diastolik kan basinci degerleri (Tablo 4) ile ameliyat sonras1 24. saatteki
solunum sayis1 degerleri arasindaki negatif yonde zayif iligkisinin tespiti
(Tablo 3) yiiksek diizey spiritiiel iyiligin kan basinci ve solunum sayisini
diizenledigini gostermektedir. Literatlirde spiritiiel iyiligin yasam
bulgulart ile iligkisi yoniinde ¢alismalar genellikle belli bir miidahalenin
sonuglarini ve kan basinct iizerindeki etkisini gosterir niteliktedir.3>3¢ Bu
caligmalardan Teixeira ve ark adaslarinin calismasinda spiritiiel 1yi
olusun hipertansiyonun diizenlenmesi {izerine olumlu etkilerinden
bahsedilmektedir.>® Bir meta analiz calismasinda manevi temelli
meditasyon ve yoga gibi uygulamalarin diastolik ve sistolik kan basincini
azaltmadaki yararli etkilerinden bahsedilmektedir.3® Her ne kadar bu
caligmalar farkli hasta popiilasyonlar1 ve bir miidahalenin etkinliginden
bahseden calismalar olsa da sonuglar spiritiiel 1yi olusun kan basincini
diizenledigi goriislinli savunur niteliktedir. Baska bir sistematik
derlemede (herhangi bir miidahalenin etkinliginden bahsedilmemekte)
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bulgularimizi destekler nitelikte spiritiiel iyi
olusun kan basinct lizerinde negatif
korelasyonu oldugu yani kan basincinin
diisiirdiigii bilgisi yer almaktadir.3” Solunuma
yonelik c¢alisma sonuglarmma bakildiginda
yogun bakim hastalari1 igeren ve dini
miidahalelerin etkinliginin arastirildigi
caligmalarin yer aldig1i bir meta analiz
caligmasinda solunum hizi ile spiritiiel iyilik
arasinda iliski saptanmamistir.®® Calismamiz
ile arasindaki farkin dahil edilen ¢alismalarin
cogunlukla yasam bulgular1 6l¢iimlerini dini
uygulamalardan hemen 6nce ve sonra yalnizca
bir kez dl¢lilmesinden ve hastalarin spritiiel iyi
olus diizeylerinin degil de miidahalelerin
etkinligini  Ol¢iilmesinden  kaynaklanmis
oldugu diisiiniilmektedir. Ayrica Li ve
arkadaslarmin®  calismasinda  yer  alan
hastalarin ventilasyon cihazina bagli olmasi ve
kullanilan ilaglarin ~ solunum {izerindeki
etkilerinin dikkate alinmamis olmasi da farkin
nedeni olabilir.

Arastirmanin simirhiliklar:

Bu calismanin smirhiliklart amputasyon
hastalarinin ulasilmas1 zor bir popiilasyon
olmas1 ve yapilan ameliyat sayilarinin sinirh
olmas1 nedeniyle kisith hastaya ulasilmig
olmasidir.

Sonu¢

Amputasyon hastalarinin ameliyat sonrasi
bir ¢ok sikinti yasadig®™>!" ve spiritiiel iyi
olmanin bireylerin zorluklar ile bag etme, aciy1
hafifletme, umudu artirma, algilanan stresi
azaltma ve empati duygusunu gelistirmekteki
olumlu rolii literatirde yer almaktadir. ©
8.20.3334 Ancak literatiirde amputasyon cerrahisi
oncesi hastalarmin spiritiiel iyi olus diizeyleri
ve ameliyat sonras1 parametreler ile iligkisini
inceleyen bir calisma yer almamaktadir. Bu
yonii arastirmanin literatiire Onemli katki
saglayacagini gostermektedir. Nitekim bu
arastirmanin sonuglarinda amputasyon
hastalarinin spiritiiel iyi olus diizeylerinin
yliksek oldugu saptandi. Ayrica spiritiiel 1yi
olus artitkca ameliyat sonrast yasam
bulgularindan kan basinci ve solunum hizinin
diistiigli tespit edildi. Agr ile dogrudan bir
iligki saptanmamakla birlikte, bu sonucun
spiritiiel 1iyilik halinin analjezik kullanim
ithtiyacin1 azaltic1 etkisine bagli olabilecegi

Cici R, Ozdemir A, Kizilkaya G, Ozkan M.

diistiniilmektedir. Nitekim NSAIi
uygulananlarin =~ uygulanmayanlara  gore
spiritiiel iyi olus diizeyinin daha diisiik oldugu
saptandi.

Tim bu bilgiler ¢alisma sonuglarimizin
amputasyon cerrahisi planlanan hastalarda
spiritiiel iyilik hali diizeyinin tespit edilmesi ve
hastalarin  bu konuda desteklenmesinin
gerekliligini  ortaya koyan bir caligma
niteliginde oldugunu ortaya koymaktadir.
Ayrica bu calisma sonuglar1 ile ameliyat
stirecindeki amputasyon hastalarinin biitiinciil
bakimina vurgu yapilmaktadir. Hemsirelik,
bireyin sadece fiziksel sagligina degil, ayni
zamanda ruhsal ve duygusal iyilik haline de
odaklanan bir meslek olarak, bu siiregte kritik
bir rol iistlenmektedir. Perioperatif siirecte
hemsireler, hastalarin fiziksel, psikososyal ve
spiritiiel gereksinimlerini degerlendirmeli ve
ihtiyaglarin karsilanmasini saglamalidir. Bu
baglamda caligsma hemsirelerin spiritiiel bakim
konusundaki farkindaligini artirmaya ve
biitiinciil bakim anlayisina katki saglamaya
yonelik 6nemli sonuglar sunmaktadir. Bununla
beraber ¢aligmada ortaya ¢ikan bulgular, etkili
hasta merkezli ve biitiinciill bakimi tesvik
ederek klinik sonuglari iyilestirebilir.
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Comment On: A Comparison of the short-term effects of steroid injection,
prolotherapy and home-based physiotherapy in patients with chronic lateral
elbow tendinopathy

Yorum: Kronik lateral dirsek tendinopatili hastalarda steroid, proloterapi ve ev
tabanh fizyoterapinin kisa donem etkilerinin karsilastirilmasi

Mehmet Serkan KILICOGLU”EI

!Bezmialem Vakif University, Faculty of Medicine, Department of Physical Medicine and Rehabilitation, 34093,
Istanbul-Turkey

Auf gosterme/Cite this article as: Kiligoglu MS. Comment On: A Comparison of the short-term effects of steroid
injection, prolotherapy and home-based physiotherapy in patients with chronic lateral elbow tendinopathy. ADYU Saglik
Bilimleri Derg. 2025;11(1):80-81. doi:10.30569.adiyamansaglik.1655108

Dear Editor,

The article titled “A Comparison of the
short-term effects of steroid injection,
prolotherapy and home-based physiotherapy in
patients  with  chronic  lateral elbow
tendinopathy” (Bayrak and Zora, 2024),
published in the 2024 10 (1) issue of ADYU
Saghk Bilimleri Dergisi, is quite remarkable
for evaluating different treatment approaches
collectively in the context of chronic lateral
elbow tendinopathy (LET).! The study

Nonetheless, several considerations could
further enrich the study’s contribution to the
literature. First, confining the follow-up period
to only six weeks may not fully capture any
additional long-term  advantages  of
prolotherapy.? Future research featuring longer
tracking periods could more clearly reveal
whether  prolotherapy or  home-based
physiotherapy have a more durable effect
compared to the known relapse tendency of
steroid injections.

especially underscores the notable superiority
of steroid injection in short-term pain relief and
functional improvement, while prolotherapy
and home-based physiotherapy also yielded
meaningful but comparatively more limited
improvements. In that sense, this work serves
as an important guide for clinicians when
choosing among treatment options.

Second, the home-based physiotherapy
protocol—including exercises and cold
application—relies  heavily on  patient
adherence, which might be incomplete in real-
life scenarios. Implementing a hybrid model
that combines tele-rehabilitation methods or
routine in-person check-ups could improve
consistency in adherence and allow for a more
structured follow-up.®
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Lastly, although this study employed a specific
protocol for prolotherapy—covering solution
composition and injection frequency—data
concerning varied dosages or intervals remain
lacking. Since there is no clear consensus on
prolotherapy standardization, significant
discrepancies may occur in clinical practice.* In
light of this, more robust evidence, especially from
multicenter randomized trials, is essential to
establish a definitive guideline.

In conclusion, Bayrak and Zora’s (2024) study
makes a valuable short-term comparison of
conservative therapies for chronic LET.! | firmly
believe that including longer-term follow-up,
exploring combined therapeutic strategies, and
focusing on patient adherence would enrich the
literature and potentially enhance clinical
outcomes in the future.
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Author’s Response/Yazarlarin Yaniti

RE: A Comparison of the short-term effects of steroid injection, prolotherapy and
home-based physiotherapy in patients with chronic lateral elbow tendinopathy

Yazarlarin Yamti: Kronik lateral dirsek tendinopatili hastalarda steroid
enjeksiyonu, proloterapi ve fizyoterapinin kisa donemdeki etkilerinin
karsilastirilmasi

Gokhan BAYRAK“'' Hakan ZORA?

Mus Alparslan University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, 49250, Mus-
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prolotherapy and home-based physiotherapy in patients with chronic lateral elbow tendinopathy. ADYU Saglik Bilimleri
Derg. 2025;11(1):82-83. doi:10.30569.adiyamansaglik.1672021

Dear Editor, treatment option, future studies should adopt
longer follow-up durations. This will allow us
to gain deeper insights into their long-term
impacts and underscore the value of our work
in guiding better patient care.?

We would like to express our gratitude to
the authors for their insightful comments and
thorough analyses regarding the results of our
article.! As stated by the authors, their insights
support and reinforce our findings, As mentioned by the authors, variability in
underscoring the strength of our work. patient compliance may influence the
consistency of the outcomes regarding
adherence to home-based physiotherapy.® Our
study provided participants with structured
guidance and regular reminders to ensure
adherence. Incorporating digital tools like
telerehabilitation or mobile applications may
enhance monitoring and engagement, leading
to a more structured and trackable exercise
training process in future protocol designs and
studies.

The six-week follow-up period in our study
unfortunately constrains our ability to present
the longer-term benefits of various therapeutic
approaches, particularly those like
prolotherapy and home-based physiotherapy.
While corticosteroid injections often provide
rapid pain relief, their effects can be transient.
In contrast, prolotherapy may require more
time to reveal its true potential. To fully
understand the enduring effectiveness of each
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RE: Steroid injection, prolotherapy and physiotherapy in lateral elbow tendinopathy.

Lastly, we also recognize the current lack of
clear  standardization in  prolotherapy
protocols. Our protocol was developed in
accordance with the available literature and the
author's clinical experiences. Still, we
recognize that differences in dosage,
frequency, and injection technique may lead to
variability in results across different settings.*
Therefore, as the author suggests, we agree that
the author's observations on larger-scale and
multicenter randomized controlled trials are
needed to develop evidence-based guidelines
for prolotherapy.

In conclusion, we appreciate the valuable
insights in this letter, highlighting key areas for
further research. We are confident that such
cooperative  academic  discussions  will
contribute  significantly to  optimizing
treatment strategies for chronic lateral elbow
tendinopathy.
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