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ABSTRACT
Objective: In the chronic constriction injury (CCI) neuropathic

pain rat model, usage of chromic catgut causes intense
neuroinflammation and also undesirable conditions such as
autotomy. This causes difficulties in the application and
interpretation of pain behaviour tests. In this study, it was aimed
to investigate the suitability of the use of surgical silk as a
suture material in the CCI model, based on behavioural tests
and certain biomarkers.

Material and Methods: CCI model was created by loosely
ligating the right sciatic nerves of rats with surgical silk. Tactile
allodynia, thermal and mechanical hyperalgesia were evaluated
on the 2nd, 7th, 14th, 21st and 29th postoperative days.
Expressions of glial fibrillary acidic protein (GFAP), signal
transducer and transcription activator 3 (STAT3) and its
phosphorylated form (p-STAT3) were evaluated from the spinal
cord tissue by western blotting technique.

Results: Sciatic nerve-ligated rats did not lose weight but
gained weight on days 14, 21, and 29 like control rats.
Statistically significant decreases were found in pain thresholds
in three different pain tests after the operation. The decrease in
the pain threshold was accompanied by a statistically significant
increase in GFAP protein expression in the spinal cord on days
2 and 14 simultaneously. No statistically significant difference
was found in the expression of STAT3 or p-STAT3 protein in
the spinal cord at any time.

Conclusion: The absence of weight loss and autotomy expected
from the classical CCI model, the reversal of the decrease in the
pain threshold, the concomittant increase in GFAP protein
expression in the spinal cord, and the absence of change in
STAT3 and p-STAT3 expression in our study suggest that the
model we created by tying 3 loose silk knots on the sciatic
nerve has a milder course of neuroinflammation.

Keywords: Allodynia, hyperalgesia, catgut, silk

(074
Amag: Kronik konstriksiyon yaralanmasi (KKY) noropatik agri
sigan  modelinde  krome  katglit kullannm  yogun
ndroinflamasyona ve ototomi gibi istenmeyen durumlara neden
olmaktadir. Bu durum agr1 davranis testlerinin uygulanmasinda
ve yorumlanmasinda zorluklara neden olmaktadir. Bu
calismada, KKY modelinde cerrahi ipegin dikis materyali olarak
testleri ve bazi

kullaniminin  uygunlugunun  davranig

biyobelirteclere dayali olarak aragtirilmasi amaglandi.

Gere¢ ve Yontemler: KKY modeli, siganlarin sag siyatik
sinirlerinin cerrahi ipek ile gevsek bir sekilde baglanmasiyla
olusturuldu. Taktil allodini, termal ve mekanik hiperaljezi
ameliyat sonras1 2., 7., 14., 21. ve 29. giinlerde degerlendirildi.
Glial fibriller asidik protein (GFAP), sinyal doniistiiriicii ve
transkripsiyon aktivatorii 3 (STAT3) ve bunun fosforile edilmis
formunun (p-STAT3) ekspresyonlari, omurilik dokusundan
western blot teknigi ile degerlendirildi.

Bulgular: Siyatik siniri baglanan siganlar kilo kaybetmedi,
ancak kontrol siganlart gibi 14, 21 ve 29. giinlerde kilo aldi.
Operasyon sonrast i¢ farkli agri testinde agri esiklerinde
istatistiksel olarak anlamli diisiisler saptandi. Agri esigindeki
azalmaya, ayni anda 2. ve 14. giinlerde omurilikteki GFAP
protein ekspresyonunda istatistiksel olarak anlamli bir artis eglik
etti. Omurilikte STAT3 veya p-STAT3 proteininin
ekspresyonunda herhangi bir zamanda istatistiksel olarak
anlamli bir fark bulunmadi.

Sonug¢: Klasik KKY modelinden beklenen kilo kaybi ve ototomi
olmamasi, agri esigindeki diisiisiin tersine dénmesi, buna eslik
eden omurilikte GFAP protein ekspresyonunda artig, STAT3 ve
p-STAT3 ekspresyonunda degisiklik olmamasi ¢alismamizda
siyatik sinir iizerine 3 adet gevsek ipek diigim atarak
modelde daha hafif

olusturdugumuz noroinflamasyonun

seyrettigini gostermektedir.

Anahtar Kelimeler: Allodini, hiperaljezi, katgiit, ipek
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INTRODUCTION
Neuropathic pain (NP) is an important health problem
that is difficult to diagnose and treat. NP manifests itself
in various clinical signs because of nerve damage or
dysfunction in the central or peripheral nervous system.
Major clinical manifestations of NP are allodynia (pain
to non-painful stimuli) and hyperalgesia (exaggerated
pain response to a painful stimulus) (1).
There are historically many experimental animal models
of NP and other chronic pain syndromes. One of them is
the chronic constriction injury (CCI) which is the first
model of partial peripheral mononeuropathy described
by Bennett and Xie in 1988. The CCI model allows us
to observe the increase in chemical and thermal
sensitivity, cold and mechanical allodynia, and motor
disturbances observed in patients with NP, in addition to
findings such as intraneural oedema, focal ischemia, and
Wallerian degeneration. Four knots are loosely tied with
chromic catgut to the surgically dissected sciatic nerve
(2). The tightness of the knots must be adjusted so that
the epineural circulation is not disturbed. One of the
disadvantages of the model is that the tightness of the
knots around the sciatic nerve varies according to the
person performing the procedure (3,4). It causes
avoidance behaviours such as not putting weight on to
the operated side of the animal. Ipsilateral autotomy
(70%) may be seen (2). Autotomy and avoidance
behaviour can lead to difficulties in performing pain
tests. While chromic catgut is preferred in rats in
general, findings have been published showing that the
use of silk in mice can create a better neuropathic pain
model than the use of catgut (5).
Activation of astrocytes plays a significant role in the
pathogenesis of neuropathic pain. Increased glial
fibrillary acidic protein (GFAP levels and astrogliosis
(astrocyte hypertrophy, morphological cell body
enlargement and thickening of cell extensions) are often
used in pain studies as indicators of astrocyte activation
(6). Astrocytes have a significant role in both the
initiation and chronicity of neuropathic pain and
inflammatory pain (7). The larger the increase in GFAP
staining, the greater the degree of hyperalgesia (8).
The main intermediate filaments of astrocytes are
vimentin and GFAP. During astrocyte development,
early vimentin dominance shifts to GFAP as the
astrocyte matures (9). GFAP is thought to have the
function of increasing astrocyte endurance and
mechanical strength. It is generally accepted that an
increase in GFAP is a reliable indicator of astrocyte
activation (10).
Peripheral nerve damage causes IL-6 production; 1L-6
activates the JAK2-STAT3 system and increases the
amount of active form, phosphorylated signal transducer
and transcription activator 3 (p-STAT-3) on spinal
microglia. Blocking the STAT-3 pathway by the JAK2

inhibitor AG490 attenuated both mechanical allodynia
and thermal hyperalgesia in sciatic nerve-ligated (SNL)
rats (11).

In this study, we aimed to evaluate the use of silk in the
CCl model by performing pain tests in rats and
determining the expression of two reliable biomarkers,
GFAP and STAT-3. The main reason for our choice of
silk is that we think it will cause less tissue reaction
compared to chromic catgut.

MATERIALS AND METHODS
Animals
Adult, male and female Wistar rats weighing between
200-300 g were obtained from Ege University
Laboratory Animal Application Research Center
(EGEHAYMER) before starting the study. The rats
were kept in plastic cages with sawdust on the floor for
one week for adaptation to the environment, with one rat
in each cage. They were fed with standard rat chow and
water ad libitum in a 12-hour night-12-hour day cycle at
24+2°C. The study protocol was approved by the Local
Animal Ethics Committee Ege University (Approval no:
2017-028). All experiments were conducted in
accordance with the “Guidelines for Animal
Experimentation of the International Association for the
Study of Pain (IASP)”.
Experimental Groups
The animals were divided into 7 experimental groups in
the study. Control (C) and sham operated (SO) groups
(n=9 and n=8 respectively) were allowed to live for 29
days. In SNL rats (n=30), the SNL2 group was allowed
to live for 2 days, the SNL7 group for 7 days, the SNL14
group for 14 days, the SNL21 group for 21 days, and the
SNL29 group for 29 days.
Induction Of Neuropathic Pain Model
The CCI model was applied using silk instead of
chromic  catgut.  Experimental animals  were
anaesthetized by intraperitoneal administration of
ketamine-xylazine (50-20 mg/kg). The right main
Sciatic nerve was exposed by blunt dissection of the
biceps femoris muscle at the level of the right thigh.
Three knots were placed around the nerve with 4.0 silk,
tight enough, not to disrupt the epineural circulation, and
with 1 mm spacing. After suturing the muscle and fascia,
the skin was sutured with 3.0 silk. Wound cleaning was
done with surgical antiseptic solution and the animals
were placed in their cages to keep for maximum 29 days
until sacrifice. Pain thresholds were followed for 29
days in control animals without any surgical procedure.
In the sham-operated group, the same procedures were
performed without tying the sciatic nerve.
Behavioral Tests
Dynamic plantar esthesiometer (Ugo Basile, Italy) for
allodynia, plantar test (Ugo Basile, Italy) for thermal
hyperalgesia and analgesia meter (Ugo Basile, Italy) for
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mechanical hyperalgesia were used in experimental
animals before and after the operation, and the tests were
applied to both paws. Before the test, the animals were
kept in wire mesh compartments for about 30 minutes to
allow them to adapt to the environment.

Paw withdrawal times were recorded in seconds for the
plantar test and esthesiometer, and in grams, for the
analgesia meter, when the animal pulled its paw. Tests
were applied at a maximum of 50 g and not exceeding
20 seconds to prevent skin sensitivity and not to cause
thermal damage. Three measurements were made at
five-minute intervals in each animal and the average was
taken. Data obtained were compared with the
measurements performed before the operation and the
pain threshold was expressed as a percentage change.
The percentage change was calculated as:

Percent (%) change in pain thresholds=(measured
value/baseline value)*100

Protein Expression With Western Blot Technique

L3-L4 spinal cord segments of sacrificed animals were
taken. Tissues (100mg/ml) were transferred in
homogenization buffer (20 mM Tris hydrochloric acid
[HCL], 2 mM ethylene glycol tetraacetic acid [EGTA],
5 mM ethylene diamine tetraacetic acid [EDTA], 10 mM
dithiotreitol [DTT], 0.5 mg/ml aprotinin, 0.001 mg/ml
pepstatin, 0.001 mg/ml leupeptin, 0.5 mM
phenylmethylsulfonyl fluoride [PMSF], 1%
phosphatase inhibitor cocktail, in pH:7.7) were
transferred on the ice. After centrifugation at 1400 RPM
+4°C for 30 minutes, the protein samples remaining in
the supernatant were taken in Eppendorf tubes. Protein
concentrations were measured by the classical Lowry
method according to the absorbance values read at 750
nm wavelength the spectrophotometer and recorded as
pg/pl. 50 pg total protein samples were mixed with 1/4
of 4X Laemmeli buffer and boiled at 100°C for 3
minutes and then loaded onto 4% stacking and 10%
separating sodium dodecyl sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE) gels (12). The proteins
were transferred onto the Nitrocellulose membrane. The
membrane was blocked by incubation in a blocking
buffer for 1 hour at room temperature. Membranes cut
from the appropriate places according to the molecular
weight of the protein to be studied were incubated
overnight at +4°C with primary antibodies (Anti-GFAP
Millipore MAB360 1:2000, Anti-STAT3
Abcamab119352 1:1000, Anti-pSTAT3
Abcamab76315 1:1000, Anti-beta Actin SIGMA A5441
1:20000). Afterwards, the membranes were washed with
washing buffer 3 times at 5 minutes intervals and
incubated with secondary antibodies (Anti Mouse IgG
SIGMA GENA9311:10000, Anti-rabbit IgG SIGMA
GENA9341:10000) in blocking buffer for 2 hours at
room temperature. The membranes were covered with
freshly prepared electrochemiluminescence (ECL)

solution (RPN2236 ECL AMERSHAM) in the dark
room. After 5 minutes of ECL incubation, band images
were obtained by scanning with a chemiluminescence
device (LI-COR C-DIGIT Blot Scanner). Densitometric
analyses of the bands were performed using the image
Studio Digits v4.0 program. Obtained values were
normalized with beta-actin values.

Statistical Analysis

No formal a priori sample size calculation was made
before the experiments. The sample size was determined
to be at least 6 in each group, considering similar studies
and our previous experience. Considering possible
losses, 6-9 animals were used in each group.

All numerical data were presented as meantstandard
error, and categorical data were summarized using
frequency and ratio values. In behavioural tests, the
percent changes in pain threshold were obtained for each
measurement point by comparing the pre-operative (day
0) pain thresholds of each animal to the pain thresholds
measured on the postoperative days (2., 7., 14., 21. and
29. days). In Western Blotting analysis, the
densitometric values of STAT3, p-STAT3 and GFAP
bands were normalized by the densitometric values of
the B-actin bands incubated simultaneously.

All data from behavioral tests and body weight
measurements were analyzed with parametric tests as
they were normally distributed as confirmed by the
Shapiro-Wilk test. However, protein expression data
obtained from western blot analyzes did not follow a
normal distribution; therefore, nonparametric tests were
used for these data.

Paired t-test was used to test the significance of the
difference between body weights before and after the
experiment in each group. The assumption of normality
in numerical variables was checked with the Shapiro-
Wilk test. In parallel with the results, repeated
measurement ANOVA was used to evaluate the effects
of time (day 2, day 7, day 14, day 21 and day 29), group
(control-operated) and interaction in pain tests. In the
variables that were found to have a significant
interaction, the time effect was evaluated separately in
the control and operated groups with repeated
measurement ANOVA, and when the result was found
to be statistically significant, binary time comparisons
were made with Bonferroni correction. Comparisons
between groups were made using a separate t-test using
all data on each day. The Mann-Whitney U test was used
to test for differences between groups, as the data on
protein expression did not fit the normal distribution.
Statistical analyses were performed using the IBM SPSS
Statistics 25.0 (IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.) package
program. The level of significance was determined as
0.05 in all analyses.
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RESULTS
The body weights of C and SNL rats before and after the
experiment are shown in Table 1. Weight loss did not
occur in any of the experimental groups; the rats
continued their normal development. Rats in C and
SNL14, SNL21 and SNL29, but not SNL2 and SNL7
groups, gained weight significantly.

Table 1: Body weight of rats (grams) in control and
sciatic nerve ligated (SNL) groups

GROUPS BEFORE AFTER
Control 240.245.2 271.1+10.0*
SNL2 280.349.8 291.7+16.2
SNL7 264.846.4 273.2+12.6
SNL14 250.0+11.2 296.3+15.6*
SNL21 235.8+£10.2 301.7+£21.3**
SNL29 214.845.5 313.3+£24.7**

SNL.: Sciatic nerve-ligated
Data are presented as mean + standard error of mean, n= 6-
9. *p<0.05; **p<0.01 after vs before

In addition, when the clinical characteristics of rats with
NP was evaluated, there was no deterioration in general
condition or any death in rats. However, especially in the
first week after the operation, rats refrained of giving the
body weight to the operated side and excessive licking
behaviour was observed in rats.

Behavioral Pain Tests

Evaluation of allodynia in dynamic plantar
esthesiometer

Pain thresholds in the right paw (operated side) of the
SNL group on days 2 and 7 were statistically
significantly reduced when compared to the right paws
of the C group (p<0.001; p<0.001; Figure 1A) and SO
group (p<0.01; p<0.001; Figure 1A). In the left paw,
there was no statistically significant change in pain
thresholds over time (Figure 1B).

% change in pain thresholds
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Figure 1: Percent change of pain thresholds of the right paw
(A) and contralateral paw (B) in the experimental groups as
measured by dynamic plantar esthesiometer. Data are
presented as mean =+ standard error of mean, n=8-30. *p<0.05;
**p<0.01 and ***p<0.001 SNL vs C; # p<0.05; ## p<0.01 and
### p<0.001 SNL vs SO. C: Control, SO: Sham-operated,
SNL: Sciatic nerve ligated

Evaluation of thermal hyperalgesia in the plantar test
Pain thresholds in the right paws of the SNL group on
the 2nd, 7th, 14th and 21st days after the operation were
significantly reduced compared to the right paws of the
C group (p<0.001; p<0.001; p<0.05 and p<0.01,
respectively; Figure 2A). Differently, pain thresholds
decreased significantly on the 2nd and 7th days when
SNL group compared to the SO group (p<0.001;
p<0.001, respectively; Figure 2A). The right paw pain
thresholds of the SO group were significantly decreased
on the 2nd, 14th and 21st days compared to the C group
(p<0.001; p<0.01; p<0.01; respectively; Figure 2A). In
the left paw, there was no statistically significant change
in pain thresholds over time compared to the other two
groups (Figure 2B).
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Figure 2: Percent change of the pain thresholds of the right
paw (A) and contralateral paw (B) in the experimental groups
as measured by plantar test. Data are presented as mean =+
standard error of mean, n=8-30. *p<0.05; **p<0.01 and
***p<0.001 SNL vs C. # p<0.05; ## p<0.01 and ### p<0.001
SNL vs SO. $ p<0.05; $$ p<0.01 and $$$ p<0.001 SO vs C.
C: Control, SO: Sham-operated, SNL: Sciatic nerve ligated.

Evaluation of mechanical hyperalgesia in analgesia
meter

Pain thresholds were significantly reduced in the right
paws of the SNL group on the 2nd, 7th, 14th and 21st
days after the operation, when compared to the right
paws of C group rats (respectively p<0.001; p<0.001;
p<0.01); p<0.05; Figure 3A). Likewise, the pain
thresholds were reduced in the right paws of the SNL
group on 2, 7, 14, and 21 days after the operation, when
compared to the SO group rats (p<0.001; p<0.001;
p<0.001; p<0.05, respectively; Figure 3A). In the left
paw, there was no statistically significant change in pain
thresholds over time compared to the other two groups
(Figure 3B).

KUTFD | 259



Sentiirk RS et al.
Silk Usage in Neuropathic Pain Model

KU Tip Fak Derg 2024;26(3):256-262
Doi: 10.24938/kutfd.1315239

140 A
& 120
2
S
-g 100+
=
£ 801
s >
= 60+ o . = #
@ HitH
=4 HHHH HHtH
E 404 - C
] - SO
s 204 -=— SNL
o
o 2 7 14 21 29
day
140 B
& 1204
5=
S 1004
£
=
= 8o
g
= 604
=3
s 404 - C
=2
= - SO
== J
20 -= SNL
o
o 2 7 14 21 29

day

Figure 3: Percent change of the pain thresholds of the right
paw (A) and contralateral paw (B) in the experimental groups
as measured by analgesia meter. Data are presented as mean +
standard error, n=8-30. *p<0.05; **p<0.01 and ***p<0.001;
SNL vs C; # p<0.05; ## p<0.01 and ### p<0.001 SNL vs SO.
C: Control, SO: Sham-operated, SNL: Sciatic nerve ligated.

Western  Blotting  Results

Evaluation of GFAP expression

GFAP expression in the spinal cord tissue of rats in the
SNL group was found to be statistically significantly
higher on the 2nd and 14th days than in the C group
(p<0.05; Figure 4). As can be seen in the Figure 4,
although GFAP expression increased on the 7th day,
statistical significance could not be demonstrated due to
individual differences between rats.
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Figure 4: GFAP protein expression in the spinal cord tissue of
control (C) and sciatic nerve ligated (SNL) rats. Data are
presented as mean =+ standard error, n=4-5. *p<0.05; SNL vs
C. C: Control, SNL: Sciatic nerve ligated

Evaluation of STAT3 and p-STAT3 expression

The expression of STAT3 (Figure 5A) and p-STAT3
(Figure 5B) in the spinal cord tissue of rats in the SNL
group did not differ statistically significant from the C

group.
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Figure 5: STAT3 (A) and p-STAT3 (B) protein expression in
spinal cord tissue of control (C) and sciatic nerve ligated
(SNL) rats. Data are presented as mean + standard error, n=6.
C: Control, SNL: Sciatic nerve ligated

DISCUSSION

With our modification, we prevented postoperative
weight loss and general condition deterioration in rats.
A clinical condition called chromodacryorrhea (red
tear), which is rarely seen in the early postoperative
period in the classical CCI model, was not seen in our
study (2). The rate of “autotomy” differs between
publications with CCI model, nevertheless, “mild to
moderate autotomy” has been reported at a rate of up to
70% (2,13). Autotomy is the mutilation of the affected
paw by the animal itself. Autotomy may cause
hypoesthesia or normal responses to mechanical or
thermal stimuli and may result in no nociceptive
reactions occurring in the respective rats (14). In our
study autotomy was not observed in any of the animals
and the rats were more stable clinically; therefore, it was
thought that the silk used as suture material did not cause
such intense inflammation as chromic catgut.

Looking at the behavioural tests, thermal and
mechanical hyperalgesia were especially prominent on
the 2nd, 7th, 14th and 21st days of the disease, and all
pain thresholds returned to their preoperative values on
the 29th day. Differently, the decrease in pain threshold
returns after the 14th day of dynamic plantar
esthesiometer. These findings indicate that tactile
allodynia disappeared earlier than thermal and
mechanical hyperalgesia in our model. In a comparative
study using silk and catgut in rats, it was reported that
both methods induced mechanical allodynia and
mechanical hyperalgesia, but neuropathic pain
symptoms remained stable for up to 56 days in catgut
use and weakened in 21 and 28 days when silk was used
(15). During our study, the sham operation caused
thermal hyperalgesia compared to the control group. It
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has been shown that sham operation leads to long-
lasting pain avoidance behaviour (16). There are also
studies in the literature showing that sham operation
causes both thermal hyperalgesia and mechanical
allodynia (17). In our study, the sham operation caused
only thermal hyperalgesia. A decrease in the pain
threshold was accompanied by a concomitant increase
in GFAP protein expression in the spinal cord. Although
clinically mild neuropathy in our study, pathology at the
level of GFAP protein expression in the spinal cord
indicates that central sensitization and therefore
inflammation at the spinal cord level can occur even in
this mild neuropathic pain animal model.

We found that GFAP expression increased in the spinal
cord, especially on the 2nd and 14th days of neuropathic
pain. Our findings support the argument that astrocytes
play a role in both the initiation and maintenance of
chronic pain (18). The absence of statistically significant
increase in GFAP expression on the 21st and 29th days
is parallel to the attenuation of the clinical characteristics
of hyperalgesia and allodynia in rats. This finding
supports the idea that spinal astrocytes play an important
role in the persistence of allodynia and hyperalgesia in
chronic pain conditions (19).

The second parameter evaluated at the spinal cord level
in our study is the expression of both total and
phosphorylated form of STAT3. Likewise, it has been
shown that activation of the STAT3 pathway is required
for damage-related astrocyte proliferation in the
neuropathic pain model created by L5 or L6 SNL, and
the STAT3 pathway itself plays a role in the continuity
of tactile allodynia (20). In a study by Dominguez et al.
in the L5-L6 SNL model, total STAT3 protein
expression in the spinal cord tissue of neuropathic rats
did not change, while phosphorylated STAT3 protein
increased significantly on days 1 and 2 after nerve injury
with increase lasting up to 15 days and expression
decreased to control levels on day 21 (11). Contrarily,
both total STAT3 and p-STAT3 protein expression was
not different from the control in our study. Considering
the protein expressions, it is noteworthy that total
STAT3 tended to increase in the first 14 days (see Figure
5A) and p-STATS3 in the second day (see Figure 5B).
However, this increase could not be statistically proven
because there was too much variation between
individual animal responses. On the other hand, when
the original Western Blotting bands and the data in the
graph presented in the study of Dominguez et al. are
examined, it is noteworthy that this increase was not
observed on the 7th day (11). In another study, STAT3
MRNA expression was evaluated by RT-PCR technique
in the spinal cord dorsal horn in the L5-L6 SNL model,
and mRNA expression was found to be high on the
attached side on the 5th day after ligation (20).
Therefore, there are expression differences at the

translational and transcriptional levels for total STAT3
and p-STAT3 protein in publications. In addition,
although it has been stated that there is STAT3
activation in the spinal cord as a common response in
different nerve injury models, information about the
timing of activation is also contradictory (21).

This study has several limitations. Due to using only
young adult rats, our findings may not be generalizable
to different age groups. The high individual variations
observed in western blot analyzes may have affected the
statistical significance of changes in protein expressions.
However, it should not be overlooked that statistically
significant results were obtained. The sample size in our
study is consistent with similar studies using the CCI
model (3). Obtaining significant differences in statistical
analysis suggests that the sample size in the groups is
sufficient. However, using larger sample groups in
future studies may increase the generalizability of the
results. Although our study design did not include a
direct comparison with chromic catgut, future studies
comparing both techniques in the same experimental
setup may provide clearer information on the differences
between these two materials.

The absence of weight loss and autotomy, the earlier
reversal of the decrease in pain thresholds, the increase
in GFAP, and the lack of change in STAT3 and p-
STATS3 expression collectively indicate that the use of
silk in the CCI model resulted in a milder
neuroinflammation. Further studies are required to
evaluate other mediators of neuroinflammation at
different steps of glial activation (IBA-1, p-38 and
phosphorylated p-38 as glial biomarkers, cytokines such
as TNF-o and IL-1 etc.) at the spinal cord level in this
model.

Conflict Of Interest: There is no conflict of interest
between the authors.

Researchers' Contribution Rate Statement:
Concept/Design:  RSS, AO, SUG; Analysis/
Interpretation: RSS, AO, SUG; Data Collection: RSS,
AO, SUG; Writer: RSS, AO, SUG; Critical Review:
RSS, AO, SUG; Approver: RSS AO, SUG.

Support: This study was supported by the Ege
University Rectorate Scientific Research Fund with the
project code 18-TIP-029.

Acknowledgments: We would like to thank Semra Ozgiil
from Ege University Faculty of Medicine, Department
of Medical Statistics for statistical evaluations and
Giirhan Mutlu from Ege University Faculty of
Medicine, Department of Medical Pharmacology for
technical assistance, Cumhur Giindiiz from Ege
University Faculty of Medicine, Department of Medical
Biology for contributions to Western Blot analysis.

KUTFD | 261



Sentiirk RS et al.
Silk Usage in Neuropathic Pain Model

KU Tip Fak Derg 2024;26(3):256-262
Doi: 10.24938/kutfd.1315239

Ethics Committe Aproval: The study protocol was
approved by the Ege University Faculty of Medicine
Local Animal Ethics Committee (2017-028).

10.

11.

12.

13.

14.

15.

16.

17.

18.

REFERENCES
Jensen TS, Finnerup NB. Allodynia and hyperalgesia in
neuropathic ~ pain:  Clinical  manifestations  and
mechanisms. Lancet Neurol. 2014;13(9):924-935.
Bennett GJ, Xie YK. A peripheral mononeuropathy in rat
that produces disorders of pain sensation like those seen in
man. Pain. 1988;33(1):87-107.
Austin PJ, Wu A, Moalem-Taylor G. Chronic constriction
of the sciatic nerve and pain hypersensitivity testing in rats.
J Vis Exp. 2012;61:€3391.
Jaggi AS, Jain V, Singh N. Animal models of neuropathic
pain. Fundam Clin Pharmacol. 2011;25(1):1-28.
van der Wal SE, Cornelissen L, Behet MC, Vaneker M,
Steegers MA, Vissers KC. Behavior of neuropathic pain in
mice following chronic constriction injury comparing silk
and catgut ligatures. SpringerPlus. 2015;4:225.
Gao YJ, Ji RR. Targeting astrocyte signaling for chronic
pain. Neurotherap. 2010;7(4):482-493.
Ji RR, Berta T, Nedergaard M. Glia and pain: Is chronic
pain a gliopathy? Pain. 2013;154(Suppl 1):10-28.
Garrison CJ, Dougherty PM, Kajander KC, Carlton SM.
Staining of glial fibrillary acidic protein (GFAP) in lumbar
spinal cord increases following a sciatic nerve constriction
injury. Brain Res. 1991;565(1):1-7.
Gomes FC, Paulin D, Moura Neto V. Glial fibrillary acidic
protein (GFAP): Modulation by growth factors and its
implication in astrocyte differentiation. Braz J Med Biol
Res. 1999;32(5):619-631.
Zhang S, Wu M, Peng C, Zhao G, Gu R. GFAP expression
in injured astrocytes in rats. Exp Ther Med.
2017;14(3):1905- 1908.
Dominguez E, Rivat C, Pommier B, Mauborgne A, Pohl
M. JAK/STAT3 pathway is activated in spinal cord
microglia after peripheral nerve injury and contributes to
neuropathic pain development in rat. J Neurochem.
2008;107(1):50-60.
Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein
measurement with the folin phenol reagent. J Biol Chem.
1951;193(1):265-275.
Medeiros P, dos Santos IR, Junior IM, et al. An adapted
chronic constriction injury of the sciatic nerve produces
sensory, affective, and cognitive impairments: A
peripheral mononeuropathy model for the study of
comorbid neuropsychiatric disorders associated with
neuropathic pain in rats. Pain Med. 2021;22(2):338-351.
Attal N, Jazat F, Kayser V, Guilbaud G. Further evidence
for 'pain-related' behaviours in a model of unilateral
peripheral mononeuropathy. Pain. 1990;41(2):235-251.
Robinson I, Meert TF. Stability of neuropathic pain
symptoms in partial sciatic nerve ligation in rats is affected
by suture material. Neurosci Lett. 2005;373(2):125-129.
Odem MA, Lacagnina MJ, Katzen SL, Li J, Spence EA,
Grace PM. Sham surgeries for central and peripheral
neural injuries persistently enhance pain-avoidance
behavior as revealed by an operant conflict test. Pain.
2019;160(1):2440-2450.
Svizenska IH, Brazda V, Klusakova I, Dubovy P. Bilateral
changes of cannabinoid receptor type 2 protein and mRNA
in the dorsal root ganglia of a rat neuropathic pain model.
J Histochem Cytochem. 2013;61(7):529-547.
Romero-Sandoval A, Chai N, Nutile-McMenemy N,
DeLeo JA. A comparison of spinal Ibal and GFAP
expression in rodent models of acute and chronic pain.
Brain Res. 2008;1219:116-126.

19.

20.

21.

Tanga FY, Raghavendra V, DeLeo JA. Quantitative real-
time RT-PCR assessment of spinal microglial and
astrocytic activation markers in a rat model of neuropathic
pain. Neurochem Int. 2004;45(2-3):397-407.

Tsuda M, Kohro Y, Yano T, et al. JAK-STAT3 pathway
regulates spinal astrocyte proliferation and neuropathic
pain maintenance in rats. Brain. 2011;134:1127-1139.
Dominguez E, Mauborgne A, Mallet J, Desclaux M, Pohl
M. SOCS3-mediated blockade of JAK/STATS3 signaling
pathway reveals its major contribution to spinal cord
neuroinflammation and mechanical allodynia after
peripheral nerve injury. J Neurosci. 2010;30(16):5754-
5766.

KUTFD | 262



DOI: 10.24938/kutfd.1415232
Original Article

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2024;26(3):263-268

Ozgiin Arastirma

EVALUATION OF DEPRESSION SYMPTOMS IN
HEMODIALYSIS AND PERITONEAL DIALYSIS PATIENTS

Hemodiyaliz ve Periton Diyalizi Hastalarinda Depresyon Belirtilerinin Degerlendirilmesi

Derya CANLIY® Seyhan YILMAZ?
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2 Department of Cardiovascular Surgery, Faculty of Medicine, Giresun University, GIRESUN, TURKIYE

ABSTRACT

Objective: The therapies implemented in the treatment of
chronic kidney failure are Hemodialysis, Peritoneal dialysis and
transplantation. Depression is the most commonly observed
psychological disorder in this patient group. The purpose of this
study is screening depression in hemodialysis and peritoneal
dialysis patients, comparing the patient groups and the evaluation
of associated socio-demographic characteristics.

Material and Methods: The study population involved 63
chronic kidney failure patients 48 of whom were on hemodialysis
and 15 were on peritoneal dialysis. Sociodemographic
characteristics, medical history, and psychiatric history of the
patients were recorded. The Beck Depression Inventory form was
used to screen for depression symptoms. Student’s t test, Mann-
Whitney U test, chi-square test were used to analyze the data and
Spearman correlation was used to evaluate the relationship
between variables, and the significance level was taken as 0.05.

Results: There was no statistically significant difference between
the groups (hemodialysis group and peritoneal dialysis group) in
terms of age, gender, marital status, educational status, and
employment status (p>0.05). There was not a significant
difference between the groups in terms of dialysis durations.
There was a statistically significant difference between the
groups in terms of depression scores (p<0.05). The depression
scores in hemodialysis group were found to be significantly
higher compared to the peritoneal dialysis group.

Conclusion: In our study, the depression level was higher in the
hemodialysis group than in the peritoneal dialysis group.
Frequently seen psychological problems, especially depression,
in dialysis patients decrease the functionality of the patients and
disrupt the compliance with the treatment, which is more clear in
hemodialysis patients. This study revealed that hemodialysis
patients have a higher tendency to psychological problems such
as depression compared to patients undergoing peritoneal
dialysis.

Keywords: End-stage renal failure, hemodialysis, peritoneal
dialysis, depression

(074
Amac: Kronik bobrek yetmezligi tedavisinde uygulanan
tedaviler hemodiyaliz, periton diyalizi ve transplantasyondur.
Depresyon bu hasta grubunda en sik goriilen psikolojik
rahatsizliktir. Bu calismanin amacit hemodiyaliz ve periton
diyalizi hastalarinda depresyonun taranmasi, hasta gruplarinin
iligkili

karsilastirilmas:  ve sosyo-demografik  dzelliklerin

degerlendirilmesidir.

Gereg ve Yontemler: Calismaya 48'i hemodiyaliz, 15" periton
diyalizi olmak iizere 63 kronik bobrek yetmezligi hastast dahil
edildi. Hastalarin sosyodemografik 6zellikleri, tibbi &ykiileri ve
psikiyatrik dykiileri kaydedildi. Depresyon belirtilerini taramak
amactyla Beck Depresyon Envanteri formu kullanildi. Verilerin
analizinde student's t testi, Mann-Whitney U testi, Ki-kare testi,
degiskenler arasindaki iligkinin degerlendirilmesinde Spearman
korelasyonu kullanildi ve anlamlilik diizeyi 0.05 olarak alindi.

Bulgular: Gruplar (hemodiyaliz grubu ve periton diyalizi grubu)
arasinda yas, cinsiyet, medeni durum, egitim durumu ve ¢alisma
durumu agisindan istatistiksel olarak anlamli fark yoktu (p>0.05).
Diyaliz stireleri agisindan gruplar arasinda anlamli fark yoktu.
Depresyon puanlari agisindan gruplar arasinda istatistiksel olarak
anlamli fark saptandi (p<0.05). Hemodiyaliz grubunda depresyon
skorlarinin periton diyalizi grubuna gore anlamli derecede
yiiksek oldugu goriildi.

Sonug¢: Calismamizda hemodiyaliz grubunda depresyon diizeyi
periton diyalizi grubuna gore daha yiiksekti. Diyaliz hastalarinda
siklikla goriilen basta depresyon olmak iizere psikolojik sorunlar
hastalarin  iglevselligini azaltmakta ve tedaviye uyumu
bozmaktadir ki bu durum hemodiyaliz hastalarinda daha
belirgindir. Bu ¢alisma, hemodiyaliz hastalarinin periton diyalizi
geciren hastalara gore depresyon gibi psikolojik sorunlara daha

fazla yatkinlik gosterdigini ortaya koydu.

Anahtar Kelimeler: Son donem bébrek yetmezligi, hemodiyaliz,
periton diyalizi, depresyon
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INTRODUCTION
Chronic kidney failure (CKF) is a significant public
health problem with its increasing prevalence, high
morbidity and mortality, and the preferred treatment
options in the management of this disease are
hemodialysis (HD), peritoneal dialysis (PD) and
transplantation. The most frequently used method
among these treatment options is hemodialysis (1). It
was reported in 2018 that 60,643 patients were on HD,
3,192 patients were on PD, and 17,220 patients were
transplanted in our country for the management of CKF,
which is a serious health problem (2).
It is known that psychological problems are common
among CKF patients (3-6). It was reported that the
psychological disorders observed in patients with end-
stage CKF might be caused by such facts as multiple
drug use, disease-related stress and the frequency of
admission and depression was reported to be the most
common psychological disorder in these patients (7-10).
As a clinically and economically important problem,
depression is reported to be less frequently seen in PD
patients than HD patients, and HD patients’ life quality
decreases, hospitalization and treatment costs increase
as well as the risk of death in the presence of depression
(11-15).
There are studies having assessed the prevalence of
depression in dialysis patients in literature (16,17). Our
purpose in this study is to compare the depression
symptoms and associated factors in patients with end-
stage kidney failure undergoing HD and PD, and discuss
the possible causes in the light of literature.

MATERIALS AND METHODS
This study was carried out in patients undergoing
dialysis treatment due to end-stage CKF followed-up at
our hospital between the years 2019-2020. Clinical
Researches Ethics Committee of the Kirikkale
University approved the current retrospective study with
protocol no: 2024.01.18. The study was conducted in
accordance with the declaration of Helsinki guidelines.
The inclusion criteria of the study were determined as
being over the age of 18 years and being on
hemodialysis or peritoneal dialysis treatment due to end-
stage CKF. The patients with depression history, those
using antidepressant treatment and patients with mental
disease were excluded from the study. Making use of the
automation system of the hospital and the previous
application data in the file archive, socio-demographic
data of the patients (age, gender, co-morbidities,
education levels, occupations, marital status, dialysis
duration and dialysis frequency etc.) were recorded.
Approval of the local ethics committee was obtained.
The evaluation of depression symptoms was performed
using Beck Depression Inventory, which included 21

questions and the answers of each question were scored
between 0 and 3.

Beck Depression Inventory (BDI): This inventory was
developed by Beck et al. (1961) to measure the level of
depression symptoms and the severity changes in
patients (18). BDI is a self-assessment scale, which is
the most frequently used type in research and clinics.
The inventory consists of 21 items, two of which address
the emotions, eleven items address cognitions, two items
address behaviors, five items address physical
symptoms, and one item addresses interpersonal
symptoms. The validity and reliability study of the
inventory for Turkish language was performed by Hisli
(1988) (19). Each item in the inventory contains a self-
assessment sentence with 4 sub-items, scored between 0
and 3. The total score ranges from 0 to 63.

Statistical analysis

The statistical analysis of the data was performed with
SPSS 22.0 program. Descriptive statistics of the
variables was performed. The categorical variables are
expressed in frequency and percentage, and the
continuous variables are expressed in average mean and
standard deviation. Chi-square analysis was used to
determine the difference of the categorical variable
ratios among the groups. The compliance of variables
with  normal distribution was evaluated using
Kolmogorov-Smirnov test. Student-t test was used to
find the significance of the differences between the
average values of the two continuous variables and it
was confirmed by the non-parametric Mann-Whitney U
test. Spearman correlation was used to evaluate the
relationship among the variables. When the sample size
is small and the expected frequency in any of the cells is
less than 5, Fisher’s exact test was used instead of chi-
square test. The results were evaluated at p <0.05
significance level.

RESULTS

The average age of 63 patients (31 females, 32 males)
who were undergoing dialysis treatment due to CKF was
57.25+15.53. The demographic characteristics of all
dialysis patients are shown in Table 1.

There was no significant difference between HD and PD
patients in terms of age, gender, marital status, education
level. The average age of the patients undergoing HD
and PD were 59.0£14.9years and 51.7+16.5years,
respectively. 68.8% of hemodialysis patients were
married, and 73.3% of peritoneal dialysis patients were
married. 37.5% of HD and 60.0% of PD patients
completed secondary school education and above.
29.2% of HD patients were employed compared to PD
patients (26.7%). The mean+SD of the dialysis duration
was 58.5+47.8 weeks for HD patients and 55.7+45.1
weeks for PD patients. The socio-demographic
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characteristics of HD and PD patients are presented in
Table 2.

The Beck Depression Inventory Scores of HD and PD
patients were 17.749.3 and 11.247.2, respectively. The
BDI scores of HD patients were significantly greater
than those of the PD patients (p<0.05). The Beck
Depression Inventory scores by the type of dialysis are
provided in Table 3.

In order to determine whether BDI score averages differ
basing on the gender, marital status, educational status,
employment status and location, Mann-Whitney U test
was used. The results are presented in Table 4.
Accordingly, it was found that BDI scores did not show
a statistically significant difference in terms of gender,
marital status, educational status, employment status and
location (p>0.05).

Table 1: Demographic characteristics of dialysis patients

Variables n=63

Age, years 57.25+15.53
Females n (%) 31 (49.2)
DM (%) 20 (31.7)
HT (%) 40 (63.5)
Smoking (%) 5(7.9)
Duration of dialysis (weeks) 57.81+46.80
Patients with HD n (%) 48 (76.2)
Patients with PD n (%) 15 (23.8)

Notes: The data are presented as the mean+standard deviation
and percentages.

DM: Diabetes mellitus, HT: Hypertension, HD: Hemodialysis,
PD: Peritoneal dialysis

Table 2: Socio-demographic characteristics of hemodialysis and peritoneal dialysis patients

Variables Hemodialysis (n=48) Peritoneal dialysis(n=15) p-value
Age, years 59.0+14.9 51.7£16.5 0.111
Sex
Female 24 (50.0%) 7 (46.7%) 0.822
Marital status
Married 33 (68.8%) 11 (73.3%) 1.000
Duration of dialysis (weeks) 58.5+47.8 55.7+45.1 0.809
Education Level 0.109
literate 13 (27.1%) 1 (6.7%)
Primary school 17 (35.4%) 5 (33.3%)
Secondary school 7 (14.6%) 2 (13.3%)
High school 8 (16.7%) 4 (26.7%)
University 3 (6.2%) 3 (20.0%)
Occupation 0.662
Housewife/unemployed 22 (45.8%) 5 (33.3%)
Public officer/worker 14 (29.2%) 4 (26.7%)
Retired 12 (25.0%) 6 (40.0%)
DM 0.528
Yes 14 (29.2%) 6 (40%)
No 34 (70.8%) 9 (60%)
HT 0.121
Yes 33 (68.8%) 7 (46.7%)
No 15 (31.3%) 8 (53.3%)
Smoking 0.083
Yes 2 (4.2%) 3 (20.0%)
No 46 (95.8%) 12 (80%)

Notes: The data are presented as the mean + standard deviation and percentages.

DM: Diabetes mellitus, HT: Hypertension
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Table 3: Comparison of Beck Depression Scores of hemodialysis and peritoneal dialysis patients

HD patients

PD patients

p-value

Beck Depression Inventory Score

17.749.3

11.2+£7.2

0.016*

Notes: The data are expressed as the mean+standard deviation. *Student’s t-test.

Table 4: Comparison of BDI scores of dialysis patients by gender, marital status, educational status, employment status

and location
N Average rank Z p
BDI
Women 31 35.02 -1.287 0.198
Men 32 29.08
BDI
Single 19 35.55 -1.012 0.311
Married 44 30.47
BDI
Unemployed 45 32.72 -0.495 0.621
Employed 18 30.19
BDI
Over sec. School 18 26.83 -1.417 0.157
Under sec. school 45 34.07
BDI
Village/dist. 26 37.04 -1.831 0.067
Centrum 37 28.48

There is a statistically insignificant relationship between
the BDI scores of the hemodialysis group and the
dialysis durations (r=0.095, p=0.522), and a statistically
insignificant relationship between the BDI scores of the
peritoneal dialysis group and the dialysis times in
negative direction (r=-0.110, p=0.696). In terms of
dialysis duration and BDI scores of the patients, a weak
positive correlation was found for HD patients and a
weak relationship was found for PD patients in the
negative direction.

Among the patients who underwent HD due to CKD,
arteriovenous fistula was used as the HD administration
route for 37 (77%) of the patients and central venous
catheters were used for 11 (23%) of the patients.

DISCUSSION
It is reported that depression, which is stated to be the
most frequent psychological problem in end-stage
kidney failure patients for whom the self-care and
treatment compliance decrease, is seen approximately in
25% of CKF patients; which is much more (about 4
times higher) compared to the normal population (20-
22). In literature, it is reported that the depression
prevalence was evaluated in elderly HD patients
including the study conducted by Balogun et al., where
the Beck Depression Inventory was used (15,23). Some
measurement  instruments, including the Beck
Depression Inventory, have been used to screen/identify
depression in patients with end-stage kidney failure, and
among those tools, the most commonly used depression

screening scale is stated to be the Beck Depression
Inventory (9,11,24-27).

BDI, which is an inventory consisting of 21 items
(scored between 0 and 3 for each question) is used for
screening and determining the severity of depression,
and for the normal population the cut-off value was
accepted as 17 (19). When the literature is examined, it
is seen that the cut-off value adopted in the studies
conducted with dialysis patients and using BDI may
vary per study. Wurther et al. stated that the patients on
Peritoneal Dialysis with BDI scores of 11 and above
should be further evaluated in terms of depression, and
Kimmel PL et al. reported that >15 scale scores had a
positive predictive value in diagnosing the major
depressive disorders in HD patients (24,27). In their
study, Uglesi¢ et al. adopted the cut-off value for BDI as
16 in dialysis patients and used this value to distinguish
patients with increased depression symptoms and in our
study that we conducted with CKF patients undergoing
hemodialysis and peritoneal dialysis, we used the Beck
Depression Inventory to screen and determine the level
of depression, and we identified the Beck Depression
Inventory score as 17.7+9.3 for patients undergoing HD
treatment and 11.2+7.2 for patients undergoing PD
treatment (28). In our study, we accepted the limit value
as 15 for depression symptoms and found the depression
rate among our patients with CKF as (n=27, 56.3%) for
HD patients and (n=15, 40.0%) for PD patients.

In hemodialysis treatment, undergoing treatment 2-3
times a week for 4-5 hours in dialysis application, diet
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and fluid restriction requirements, restrictions in daily
life activities, and in peritoneal dialysis treatment,
application of dialysis at home, absence of diet and fluid
restriction requirements, and being physiological due to
its continuity are the reasons that may explain the
difference between the two patient groups in our study
in terms of depression rates. This finding is consistent
with other studies in the literature (29,30).

In addition to these, it was observed that the patients
undergoing continuous outpatient peritoneal dialysis
(COPD) were found to have a lower prevalence

of depression compared to hemodialysis (HD) patients,
and the patients treated with PD could have
better independence, mobility and living quality than
patients treated with hemodialysis (31).

Itis reported in the publications in literature that there is
a higher risk of developing complications in dialysis
patients in the presence of depression and there is a
relationship between depression and mortality in HD
patients (15,32,33). In our study, BDI scores were
detected to be significantly higher in HD group than PD
group, but no mortality was observed in the follow-up
period in both groups, and there was no statistical
difference between the two groups in terms of
depression-related mortality. Depression is the most
commonly seen psychopathological condition in
hemodialysis patients, and it has a negative clinical
effect on patients with chronic diseases, including end-
stage kidney failure (34). Another important issue
regarding depression is its negative influence on the life
quality of dialysis patients, which becomes more
important when seen in a population with more than one
comorbidity (35).

The underlying causes of depression are stated to be still
ambiguous in dialysis patients with CKF, and there are
two theories in literature that associate depression with
the loss of internal control in these patients or consider
depression as a direct or indirect consequence of kidney
failure (34,36,37). Besides, there are many studies
reported which associate depression with the
inflammatory state, and in CKF, which is well known
state of chronic inflammation, the cytokine-induced
depression is argued to be related to the cytokine and
acute-phase reactant levels, which tend to increase in
uremic patients in terms of depression pathogenesis of
dialysis patients (34). It has also been reported that most
of the similar inflammatory biomarkers are irregular in
end-stage kidney failure patients, and hence, there might
be a direct biological link between increased depression
levels and kidney disease (28).

There are some limitations in our study. It would be
more useful if the sample size of the study was larger.
Another limitation is that BDI, which is the self-
assessment inventory used in the study, is a highly
sensitive but moderately specific test. Further studies are

required, where depression is screened with appropriate
methods in patients with CKF.

As a commonly seen psychological problem in CKF
patients, depression may decrease functionality of and
disrupt the treatment compliance in these patients. In our
study, we also found that BDI scores were significantly
higher in patients undergoing HD treatment compared to
PD patients as a result of the depression screening
performed. This revealed that hemodialysis patients are
more prone to psychological problems such as
depression. In conclusion, we think that directing HD
patients to psychiatric evaluation may increase patients'
compliance and quality of life.
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BIRINCI BASAMAKTA TAKIP EDILEN GEBELERIN GEBELIK
DONEMINDEKI EGZERSIZLER HAKKINDA BILGILERI VE
DAVRANISLARI

Knowledge and Behavior of Pregnant Women Followed in Primary Care about Exercises
During Pregnancy

Hanife INAL?

Niliifer EMREX® Aysun OZSAHIN!® Tamer EDIRNE!

1 pamukkale Universitesi Tip Fakiiltesi, Aile Hekimligi ABD, DENIZLI, TURKIYE

Amac: Bu calismada gebelerin gebelik doneminde fiziksel
egzersiz yapma konusundaki bilgileri ve davraniglar
degerlendirilmistir.

Gere¢ ve Yontemler: Calisma kesitsel tipte olup, Ocak-Mart
2023 tarihleri arasinda Denizli il merkezindeki aile saglig
merkezinde yapilmistir ve caligmaya 128 gebe katilmistir.
Veriler anket formu ile toplanmustir. Anket formu
sosyodemografik ozellikler, gebenin obstetrik ozelliklerini,
gebelik egzersizleri konusundaki bilgilerini ve davraniglarini
iceren 40 sorudan olugmaktadir.

Bulgular: Calismaya katilan 128 gebenin %44.5’inin gebelik
doneminde egzersiz yaptig1 ve %84.2’sinin yiiriime egzersizi
yaptig1 bulunmustur. Gebelerin %50.8°1 egzersizleri hakkinda
bilgilendirilmis ve %55.4’1 bilgiyi doktordan, ebe/hemsireden
aldig1 bulunmustur. Egitim diizeyi yiiksek ve gebelik 6ncesinde
de egzersiz yapanlarin gebelik doneminde egzersiz yapma orani
yiiksek bulunmustur (p=0.002; p=0.001). Egzersiz yapmamanin
nedenleri ise yorgunluk (%81.7), zaman yetersizligi (%47.9),
yeterli bilgiye sahip olmama (%36.6) ve zararli oldugunu
diisinme (%18.3) oldugu saptanmustir. Gebelerin  %94.5°1
gebelikte egzersizin diizenli ve sistemli yapilmasi gerektigini,
%89.8’1 asir1 kilo almmni onledigini bilirken, egzersizin
kontrendikasyonlarindan vajinal kanama olmasini (%62.5) ve
erken dogum riski olmasini (%71.9) bildigi saptanmustir.

Sonug: Bu calismadaki gebelerin diisiik diizeyde egzersiz yaptigi
Ve egzersiz yapanlarin ¢ogunlugunun gebelik 6ncesi donemde de
egzersiz yapanlar ve liniversite mezunlar1 oldugu saptanmustir.
Yiirlime egzersizinin en bilinen ve yapilan egzersiz tiirli oldugu
tespit edilmistir. Egzersiz yapmayan gebelerin ise yorgunluktan,
yeterli zaman ve bilgiye sahip olmadiklarindan yapmadigi
goriilmiistiir. Ayrica gebelerin egzersizin faydalar1 hakkinda
bilgiye sahip oldugu ama kontrendikasyonlarindan ¢ogunlukla
vajinal kanama olmasi ve erken dogum riski olmasini bildigi
saptanmuigstir.

Anahtar Kelimeler: Gebelik, egzersiz, birinci basamak, bilgi,
davranis

ABSTRACT
Objective: This study assessed pregnant women's knowledge
and behaviour about physical activity during pregnancy.
Material and Methods: The study is cross-sectional and was
conducted at the family health center in Denizli city center
between January and March 2023 and 128 pregnant women
participated in the study. Data were collected with a survey form.
The survey form consists of 40 questions including
sociodemographic characteristics, obstetric characteristics of the
pregnant woman, knowledge and behavior about pregnancy
exercises.

Results: It was found that 44.5% of the 128 pregnant women
participating in the study did exercise during pregnancy and
84.2% did walking exercise. 50.8% of the pregnant women were
informed about their exercises and 55.4% received information
from the doctor or midwife/nurse. The rate of exercising during
pregnancy was found to be higher among those with higher
education levels and those who exercised before pregnancy
(p=0.002; p=0.001). The reasons for not exercising were fatigue
(81.7%), lack of time (47.9%), not having enough information
(36.6%) and thinking it was harmful (18.3%). While 94.5% of
pregnant women know that exercise should be done regularly and
systematically during pregnancy, 89.8% know that it prevents
excessive weight gain, they know that the contraindications to
exercise were vaginal bleeding (62.5%) and the risk of premature
birth (71.9%) has been detected.

Conclusion: It was determined that the pregnant women in this
study exercised at a low level and the majority of those who
exercised were those who exercised during the pre-pregnancy
period and were university graduates. It has been determined that
walking exercise is the most known and performed type of
exercise. It has been observed that pregnant women who do not
exercise do not do so because they are tired or do not have enough
time and knowledge. It has also been determined that pregnant
women have information about the benefits of exercise, but they
mostly know that the contraindications are vaginal bleeding and
the risk of premature birth.

Keywords: Pregnancy, exercise, primary care, knowledge,
behavior
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GIRiS

Egzersiz, fiziksel uygunlugun bir veya daha fazla
bilesenini gelistirmek icin yapilan planli, yapilandirilmis
ve tekrarlayan viicut hareketlerinden olusan fiziksel
aktivite olarak tanimlanir (1). Yasamin her doneminde
Onerilen egzersizin, gebelik siirecinde de uygun sekilde
yapilmasinin; fiziksel zindeligi arttirdigi, asirn kilo
alimini 6nledigi, gestasyonel diyabet, preeklampsi ve
sezaryen dogum riskini azalttigi, dogum sonrast iyilesme
stirecini ~ hizlandirdigi,  depresif  bozukluklarinin
onlenmesinde de 6nemli bir rol oynadig1 gosterilmistir
(1). Egzersiz, dogum oncesi bakimin da onemli bir
pargasi haline gelmistir. Diinya Saghk Orgiitii ve
Amerikan Spor Hekimligi Koleji, yetigkinlerin ¢ogunda
egzersizin  faydalarmin tartisilmaz  oldugunu ve
yararlarinin risklerden daha agir bastigini gosteren
kanita dayali tavsiyeler yayinlamus (2,3).

Gebelik doneminde fiziksel aktivitenin diizenli
yapilmasi, fiziksel kondisyonu saglar, psikolojik sagligi
iyilestirir, kilo kontroline yardimeci olur, obez
kadmlarda gebelik diyabeti riskini azaltir (2). Gebelikte
yapilan fiziksel aktivitenin gestasyonel diyabetes
mellitus (GDM) gelisimine kars1 da koruyucu bir rol
oynadig1 gosterilmistir (4). T.C. Saglik Bakanligi’nin
erigskin igin kronik hastaliklarda fiziksel aktivite
rehberinde de komplikasyonsuz gebelerde haftada en az
150 dakika, giinde 20-30 dakika orta siddette egzersiz
onerilmektedir (5). Amerika Birlesik Devletleri (ABD)
Saglik ve Insani Hizmetler Bakanligi'nin Amerikalilar
icin fiziksel aktivite kilavuzlarinin 2018 giincellemesi,
hamilelik ve dogum sonrasi1 donemde haftada en az 150
dakika orta yogunlukta aerobik aktivite onermektedir ve
tercihen hafta geneline yayilmalidir (6).

Tirkiye’de gebelik egzersizleri ile ilgili yeterli ¢alisma
bulunmamakla birlikte; Ege Bolgesi’nde yapilan bir
caligmada gebelerin bu konuda yeterli bilgiye sahip
olmadigr bulunmustur (7). Brezilya’da yapilan bir
calismada ise gebelerin egzersiz yapma konusunda
bilgilerinin yeterli ve tutumlarimnin olumlu oldugu; ama
nispeten az sayida gebenin gebelik doneminde egzersiz
yaptig1 sonucuna varilmistir (8). Bu ¢aligmada gebelerin
uygun fiziksel egzersiz yapma konusundaki bilgileri ve
davramiglarimi  degerlendirmek, egzersiz yapmayan
gebelerin yapmama nedenlerini belirlemek
amaglanmistir.

GEREC VE YONTEM

Bu ¢alisma tanimlayici, kesitsel tipte bir calisma olup
11/01/2023-31/03/2023 tarihleri arasinda Denizli il
merkezinde bulunan basit rastgele yontemle segilen lig
farkli aile sagligi merkezinde (ASM) yapilmistir.
Orneklem hacmi belirlenirken evrendeki birey sayismin
bilindigi durumlarda kullanilan n=N t2 p q / d*> (N-1) +
t2 p q formiilii kullanmilmigtir. Ocak- Mart 2023 tarihleri
arasinda ti¢ ASM’nin toplam gebe sayis1 190 tespit

edilmis. Orneklem hacmi %95 giiven araliginda 1,0
desen etkisiyle 128 olarak belirlenmistir. Belirlenen
tarinte bu ASM’lere kayitli olan ve galigmaya katilmay1
kabul eden gebeler aragtirmaya dahil edilirken; egzersiz
yapma yeteneklerini kisitlayan herhangi bir fiziksel
yetersizligi olan, riskli gebeligi olan (ciddi kalp
hastalig1, hipertansiyon, kanama, erken dogum tehdidi,
membran riiptiirli, plasenta previa, serviks yetmezligi),
Tiirkge  bilmeyen ve bilgilerin  giivenilirligini
etkileyebilecek ciddi psikolojik durumlarla basvuran
ve/veya teshisi olan gebeler ¢aligma kapsamina
alinmamustir.

Calisma anketi birinci bolimde sosyodemografik
ozellikler ve gebenin obstetrik 6zelliklerini sorgulayan
17 soru, ikinci boliimde literatiir taramasi sonucu
olusturulan ~ ve  gebelerin  gebelik  egzersizleri
konusundaki bilgilerini (gebelikte egzersizin yararlar1 ve
kontrendikasyonlar1) ve davranislarin1 sorgulayan 23
soru olmak iizere toplamda 40 sorudan olusmaktadir.
Ilgili anket formu ayn1 arastirmaci tarafindan
katilimcilara yiiz yiize uygulanmustir.

Aragtirmanin  yuritiilebilmesi  i¢in ~ Pamukkale
Universitesi T1p Fakiiltesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu’'ndan 10.01.2023 tarih ve
60116787-020-316047 sayilt etik kurulu karari ile izin
alimmistir. Calisma Oncesi gebelerden bilgilendirilmis
onam alinmaistir.

Calismadan elde edilen veriler SPSS 22.0 (IBM SPSS
Statistics 22 software (Armonk, NY: IBM Corp.)) paket
programiyla analiz edilmistir. Tanimlayici istatistikler
ortalama, standart sapma, frekans ve yilizde olarak
verilmistir. Kategorik degiskenler arasindaki farkliliklar
ise Ki-kare analizi ile incelenmistir. Tim incelemelerde
p<0.05 istatistiksel olarak anlamli kabul edilmistir.

BULGULAR
Calismamiza 128 gebe dahil edilmistir. Gebelerin yas
ortalamasi 29.3244.60 (min 19, max 42) olarak
bulunmustur. Gebelerin hepsinin evli oldugu ve
%37.5’inin  (n:48) nullipar oldugu bulunmustur.
Gebelerin %48.4’1 (n:62) ¢alismamaktadir. Gebelerin
sosyodemografik 6zellikleri Tablo 1°de yer almaktadir.
Ortalama gebelik haftasi 21.66+8.60’tir. Gebelerin hepsi
ASM’de takip edilirken, ayrica %35.9” u (n:46) devlet
hastanesinde, %43.8’1 (n:56) 6zel hastanede,
%5.5’1 (n:7) O6zel muayenehanede, %25.8’1 (n:33)
tiniversite hastanesinde de takip edilmektedir (Tablo 1).
Gebelerin %37.5’1 (n:48) ilk gebeligi oldugunu ve
%12.5’t (n:16) daha o6nce disik yaptigim
belirtmektedir. Ayrica %6.3’i (n:8) de kronik hastaliga
sahip oldugunu belirtmektedir.
Gebelerin gebelikte yapilabilen egzersizleri bilme
durumlar1 Tablo 2°de yer almaktadir. Gebelere gebelikte
hangi egzersizlerin yapilabilecegini (yiiriime, solunum
egzersizleri, gevseme egzersizleri, kalga kasik bacak
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germe ve giiclendirme, sirt gogiis boyun germe ve
giiclendirme, karin germe ve gi¢lendirme, ayak
egzersizleri, pelvik tabak giliglendirme, yoga, bisiklete
binme, ylizme) bilip bilmedigi soruldugunda, en ¢ok
yapilabilecegi bilinen egzersizlerin yiiriime (%100),
solunum egzersizleri (%65.6) ve ayak egzersizi (%58.6)
oldugu tespit edilmistir.

Tablo 1: Gebelerin demografik ozellikleri

Degiskenler N %
Egitim Durumu

Tlkokul 4 31
Ortaokul 28 219
Lise 45 35.2
Universite ve iizeri 51 39.8
Meslek

Calismiyor 62 484
Memur 36 28.1
Isci 17 133
Serbest Meslek 13 10.2
Gelir durumu

Geliri giderinden az 39 305
Geliri giderine esit 66 51.6
Geliri giderinden fazla 23 18.0
En uzun siire yasadig yer

il 80 62.5
flge 35 27.3
Koy 13 10.2
Sigara tiiketimi

Icmiyor 107 836
Birakmis 13 10.2
Aktif igiyor 8 6.3
Alkol tiiketimi

femiyor 123 96.1
Birakmig 5 3.9
Toplam 128 100.0

Tablo 2: Gebe kadinlarin gebelikte yapilabilen
egzersizleri bilme durumlart
Gebelikte yapilabilen egzersizleri

bilme durumu* N %

Yiiriime 128 100.0
Solunum egzersizleri 84 65.6
Gevseme egzersizleri 65 50.8
I;?;;:I,l(li(ﬁ;lz bacak germe ve 47 36.7
21121 eg:‘(%i:rsr,leboyun germe ve 39 305
Karin germe ve gii¢lendirme 22 17.2
Ayak egzersizleri 75 58.6
Pelvik taban giiclendirme 46 35.9
Yoga 65 50.8
Bisiklete binme 17 133
Yiizme 44 344

*Birden fazla yanit isaretlenmistir

Gebe kadinlarin  gebelikte  egzersiz  hakkinda
bilgilendirilme durumlari, bilgi kaynaklari, gebelikten

once ve gebelikte egzersiz yapma durumlar1 Tablo 3’te
yer almaktadir. Gebelerin %50.8’inin (n:65) gebelik
donemindeki egzersizler hakkinda bilgilendirildigi
bulunmustur.  Gebelikte  bilgilendirme  yapilan
kadinlarmm = %55.4’tniin  (n:36) en yaygin bilgi
kaynaklarinin ~ doktor ve  ebe/hemsire  oldugu
bulunmustur. Gebelerin  %44.5’inin  (n:57) gebelik
doneminde egzersiz yaptigl ve en sik yapilan egzersiz
tirtiniin  yiirime (%37.5, n:48) oldugu saptanmistir.
Ayrica gebelerin %21.9’u (n:28) gebelikten 6nce de
diizenli egzersiz yaptigimni belirtmislerdir. Gebelerin
%46,9’u (n:60) egzersiz yapmaya engel bir durum
olmayan gebelikte, egzersizin >3 giin/hafta veya her giin
yapilmasi gerektigi, %53.1’1 (n=68) haftada 3 giinden az
egzersiz yapilmasi gerektigini belirtmislerdir. Ayrica
giinde en uygun egzersiz siiresinin %67,2’si (n:86) 20-
30 dakika, %18’i (n:23) 40-60 dakika, %13.3’1 (n:17)
10 dakika ve %1.6’s1 (n:2) 1 saat ve daha fazla olmasi
gerektigini belirtmislerdir. Egzersiz yapan gebelerin
%56.1°1 (n:32) 3 giinden fazla egzersiz yaptigin ve
%56.1°1 (n:32) giinliik yaptig1 egzersizin 30 dakika
oldugunu belirtmislerdir (Tablo 3). Egzersiz yapanlar,
haftada ortalama 4.21+1.71 gin ve ortalama
31.84+10.80 dakika egzersiz yaptiklarini belirtmislerdir.
Egzersiz yapma durumu ile tanimlayict o&zellikler
karsilagtirildiginda egitim durumu agisindan iiniversite
mezunu olan gebelerin diger egitim gruplarina gore
egzersiz yapma orani istatistiksel olarak anlamli oranda
yiksek bulunmustur (p=0.002). Ayrica gebelik
Oncesinde egzersiz yapanlarin gebelik déneminde de
egzersiz yapma oranlart istatistiksel olarak anlaml
oranda yiiksek bulunmustur (p=0.001). Kronik hastalik,
yerlesim yeri, gelir durumu agisindan egzersiz yapma
durumu arasindan anlaml fark saptanmamustir (sirastyla
p=0.748; p=0.801; p=0.970) (Tablo 4).

Egzersiz yapmayan 71 gebenin %81.7’si (n:58) egzersiz
yapmama nedeninin yorgunluk oldugunu, %47.9’u
(n:34) yeterli zamana sahip olmadigini, %36.6’s1 (n:26)
yeterli bilgiye sahip olmadigini, %18.3°1 (n:13) zararh
oldugunu disiindiigii i¢in egzersiz yapmadigini
belirtmektedir.

Tablo 5’te gebe kadmlarin gebelikte yapilan egzersizler
hakkindaki bilgilerini degerlendiren sorulara verdigi
yanitlar yer almaktadir. Gebelerin %94.5’inin (n:121)
gebelikte egzersizin diizenli ve sistemli yapilmasi
gerektigini, %89.8’inin (n:115) asir1 kilo alimim
onledigini, %77.3’tniin (n:99) st agrist riskini
azalttigini, %83.6’smmmn  (n:107) dogum  sonrasi
iyilesmeye katki sagladigini bildigi saptanmistir. Yine
katilimeilarin  ¢ogunlugunun,  gebelikte egzersizin
kontrendikasyonlarindan vajinal kanama olmasini
(%62.5 n:80), rahim kasilmalarinin olmasi (%58.6
n:75) ve erken dogum riski olmasint (%71.9 n:92)
bildigi saptanmustir.
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Tablo 3: Gebelerin gebelikte egzersiz hakkinda bilgilendirilme durumu, bilgi kaynaklari ve gebelikte egzersiz yapma durumlari

N %
Gebelik egzersiz hakkinda bilgilendirilme durumu
Evet 65 50.8
Hayir 63 49.2
Egzersiz bilgi kaynagr* (n:65)
Doktor 36 55.4
Ebe/ Hemsire 36 55.4
Kitap 12 18.5
Yazili ve gorsel medya 11 16.9
Internet 26 40.0
Akraba, komsu, arkadas 2 31
Yapilmasi gereken egzersiz sikhgi
Hig yapilmamasi 0 0.0
Haftada 3 giinden az 68 53.1
Haftanin ¢ogu giinii / Her giin 60 46.9
Yapilmasi gereken egzersiz siiresi
10 dakikaya kadar 17 133
20-30 dakika 86 67.2
40-60 dakika 23 18.0
1 saatten fazla 2 16
Gebelikten énce egzersiz yapma durumu
Evet 28 219
Hayir 100 78.1
Gebelikte egzersiz yapma durumu
Evet 57 445
Hayir 71 55.5
Katihmeilarin gebelik doneminde yaptigi egzersiz ¢esidi (n:57)
Yiiriime 48 84.2
Pilates 8 14.0
Yoga 1 18
Yapilan egzersiz sikhig (n:57)
Haftada <3 giin 7 123
Haftada 3 giin 18 31.6
Haftada >3 giin 32 56.1
Yapilan egzersiz siiresi (n:57)
< 30 dakika 12 210
30 dakika 32 56.1
> 30 dakika 13 229
*Birden fazla yanit igaretlenmistir,
Tablo 4: Gebelerin demografik 6zellikleri ile gebelikte egzersiz yapma durumunun kargilastiriimasi
Gebelikte egzersiz yapma durumu
Evet Hayir Toplam D
N (%) N (%0) N (%)
Egitim diizeyi
Lise ve altt 24 (31.2) 53 (68.8) 77 (100.0) 0.002
Universite Ve iizeri 33 (64.7) 18 (35.3) 51 (100.0)
Gelir durumu
Geliri giderinden az 18 (46.2) 21 (53.8) 39 (100.0) 0.970
Geliri giderine esit 29 (43.9) 37 (56.1) 66 (100.0)
Geliri giderinden fazla 10 (43.5) 13 (56.5) 23 (100.0)
Enuzun yasadig yer
il 35 (43.8) 45 (56.3) 80 (100.0) 0.801
Ilge 17 (48.6) 18 (51.4) 35 (100.0)
Koy 5(38.5) 8 (61.5) 13 (100.0)
Kronik hastalik
Var 4 (50.0) 4 (50.0) 8 (100.0) 0.748
Yok 53 (44.2) 67 (558) 120 (100.0)
Gebelikten dnce egzersiz yapma
Evet 20 (71.4) 8 (28.6) 28 (100.0) 0.001
Hayir 37 (37.0) 63 (63.0) 100 (100.0)
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Tablo 5: Gebe kadinlarin gebelik donemindeki egzersizler hakkindaki bilgileri

DOGRU YANLIS BILMiYORUM

N % N % N %
Gebelik doneminde egzersizler diizenli ve sistemli yapilmalidir 121 94.5 0 0.0 7 55
Egzersiz sirt agrist riskini azaltir 99 77.3 4 31 25 195
Egzersiz agir1 kilo alimini 6nler 115 89.8 5 3.9 8 6.3
Egzersiz idrar kagirma riskini azaltir 84 65.6 3 23 41 32.0
Egzersiz yiiksek tansiyon riskini azaltir 83 64.8 3 2.3 42 32.8
Egzersiz gebelik diyabeti riskini azaltir 90 70.3 4 31 34 26.6
Egzersiz varis olusumunu azaltir 99 77.3 6 4.7 23 18.0
Egzersiz dogum sonrasinda daha hizl iyilesmeye katki saglar 107 83.6 2 1.6 19 14.8
Rahim agzindan kanama gelmesi egzersizi birakmak i¢in uyari olabilir 80 62.5 3 2.3 45 35.2
Rahim kasilmalar1 olmasi egzersizi birakmak igin uyari olabilir 75 58.6 9 7.0 44 34.4
Nefes almada zorluk olmasi egzersizi birakmak i¢in uyari olabilir 64 50.0 20 15.6 44 34.4
Gogiis agrist olmasi egzersizi birakmak igin uyar: olabilir 60 46.9 17 133 51 39.8
Asiri kilo alimi veya kaybi olmasi egzersizi birakmak igin uyari olabilir 47 36.7 42 32.8 39 30.5
Kontrolsiiz seker hastaligi olmasi egzersizi birakmak igin uyari olabilir 38 29.7 38 29.7 52 40.6
Baldir agris1 veya siskinlik olmasi egzersizi birakmak i¢in uyar1 olabilir 53 414 31 24.2 44 344
Erken dogum riski varsa egzersiz yapilmaz 92 719 8 6.3 28 219

TARTISMA

Gebelikte dahil olmak iizere yasamin her asamasinda
diizenli egzersiz saglik agisindan faydalidir. Gebelikte
saglikli yasam tarzimi siirdiirmek veya benimsemek anne
ve bebek sagligi i¢in 6nemlidir. Amerikan Jinekoloji ve
Obstetri Koleji'ne (ACOG) gore gebelikte egzersizin
minimal risklerle iligkili oldugu ve ¢ogu kadina fayda
sagladigr belirtilmektedir (1).

Bu c¢alismadaki  gebelerin = %44.5’inin  gebelik
doneminde egzersiz yaptigi ve biiyiik kisminin yiirlime
egzersizi yaptigil saptanmistir. Yirime disinda yapilan
egzersizlerin ise pilates ve yoga oldugu gorilmiistiir.
Ulkemizde Ege Bolgesi’'nde yapilan bir g¢alismada
gebelerde egzersiz yapma durumunun %40.1 oldugu, en
sik yapilan egzersizin yiiriime oldugu saptanmistir (7).
Yine {ilkemizde Erzurum, Manisa, Karaman’da yapilan
calismalarda gebelikte egzersiz yapma oranlarinin
%53.2, %13.7 ve %61.1 oldugu ve en sik yapilan
egzersizin yiriime oldugu tespit edilmistir (8-10).
Brezilya’da yapilan bir ¢alismada gebelerin gebelikte
egzersizin yararlarmin farkinda olmalarina ragmen,
%29’ unun egzersiz yaptig1 bulunmustur (11). Beyene ve
ark. yaptig1 caligmada gebelerin %62.7’si mevcut
gebeliginde bir egzersiz yaparken, sadece %32.9’unun
yeterli diizeyde egzersiz yapmakta oldugu ve en sik
yapilan egzersizin yiiriime oldugu saptanmustir (12). Bir
tip  merkezinin kadin  hastaliklar1  ve dogum
polikliniginde 300 gebe iizerinde yapilan g¢aligmada
gebelerin tigte birinden az1 (%30.2) hamilelik sirasinda
bir tiir egzersiz yaparken en yaygin egzersiz tiirleri
yiriime, nefes egzersizleri ve gevseme egzersizi oldugu
bulunmustur (13). Beyene ve ark. egzersiz olarak
yliriimenin en sik tercih edilmesinin nedeninin
gergeklestirilmesinin kolay olmasi ve gergeklestirirken

herhangi bir maliyet veya ekipman gerektirmemesi
olabilecegini 6ngdrmistiir (12).

Bu calismada gebelerin yaklasik yarisinin gebelikteki
egzersizler hakkinda bilgilendirildigi ve bilgi kaynaklar
olarak en fazla saglik galiganlari oldugu tespit edilmistir.
Ege Dogumevi ve Kadmn Hastaliklart Egitim ve
Arastirma Hastanesi gebelik polikliniginde gebelerde
yapilan calismada ise gebelerin {igte birinden azinin
gebelikteki egzersizler hakkinda bilgilendirilmis oldugu
ve ¢alismamiza benzer olarak bilgi kaynaklarinin saglik
caliganlar oldugu bulunmustur (7). Manisa Celal Bayar
Universitesi  Hafsa  Sultan  Hastanesi  gebelik
polikliniginde yapilan ¢alismada gebelerin sadece
%11,6’smin gebelikteki egzersizler ile ilgili bilgi aldig1
bulunmustur (9). Karamanoglu Mehmetbey Dogum ve
Cocuk Hastanesi’ne gelen gebelerle yapilan ¢alismada
gebelerin %61.1’inin gebelik egzersizleri hakkinda bilgi
sahibi olduklart ve bilgilerin ¢ogunlugunun gorsel ve
yazili medya ile (%36.3) elde edildigi bulunmustur,
gebelerin %16.8’1 saglik ¢alisanlarindan bilgi aldigini
belirtmistir (10). Beyene ve ark. c¢aligmasinda bilgi
kaynaklar1 en c¢ok aile ve arkadaslar olurken
Colombo’da bir dogum hastanesinde gebelerde yapilan
calismada ise bilgi kaynaklar1 yazili ve goérsel medya
olarak bulunmustur (12,14). Brezilya’da yapilan
calismada gebelikteki fiziksel egzersiz konusunda
baslica bilgi kaynaklarinin televizyon, kitaplar/dergiler
ve saglik hizmetleri veren birimler oldugu saptanmigtir
(12).

Gebelikte yapilan egzersiz  gebelik doneminde
olusabilecek bircok saglik problemini engellemektedir.
Katilimeilarin -~ ¢ogunlugunun  gebelikte  yapilan
egzersizin sirt agrisint azalttigini, asir1 kilo alimim
onledigini, gestasyonel diyabet riskini azalttigini,
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yiiksek tansiyon riskini azalttigini, idrar kagirma riskini
azalttigin1 ve dogum sonrasi daha hizli iyilesmeye katki
sagladigimi bildigi ve ayrica kontrendikasyonlarindan
cogunlukla vajinal kanama olmasini ve erken dogum
riski olmasini bildigi tespit edilmistir. Etiyopya’da
dogum oncesi bakim kliniginde gebelerde yapilan bir
calismada, katilimcilarin yaklagsik ticte birinin egzersizin
faydalar1 arasinda gestasyonel diyabeti Onledigini ve
yiiksek tansiyon riskini azalttigini bildikleri saptanmgtir
(15). Calismamiza benzer olarak, egzersizin en g¢ok
bilinen kontrendikasyonunun da vajinal kanama riski
oldugu saptanmustir (15). Yine Nijerya’da kadin dogum
polikliniklerinde yapilan bir ¢aligmada, ¢alismamizla
benzer olarak, gebelikte egzersizin faydalarindan en gok
bilinenlerin, sirt agrisin1 azaltmak, asir1 kilo alimim
onlemek ve dogum sonrast iyilesmeye katki saglamak
oldugu tespit edilmistir (16). Beyene ve ark.
calismasinda da gebelerin yarisindan fazlasi dogum
oncesi egzersizin sirt agrisi riskini azalttigini, asirt kilo
alimint 6nledigi, enerji ve dayanmikliligi artirdigina,
dogum ve dogum agrisiyla bas etmeye yardimci
oldugunu belirtmistir. Dogum Oncesi egzersizin
kontrendikasyonu agisindan ise yartya yakini vajinal
kanamanin kontrendikasyon oldugunu bildirmistir (12).
Egitim diizeyi yiliksek gebelerde ve hamilelik dncesi
egzersiz yapanlarda gebelik doneminde egzersiz yapma
oranlart yiiksek saptanmistir. Ege bolgesinde ve
Karamanoglu ~ Mehmetbey Dogum ve  Cocuk
Hastanesi’nde gebelerde yapilan ¢aligmalarda da benzer
sekilde egitim durumlar1 yiiksek olan gebelerde egzersiz
yapma oraninin yiiksek oldugu tespit edilmistir (7,10).
Beyene ve ark calismasinda da dogum oncesi diizenli
egzersiz yapanlarin ve calisan kadinlarin gebelik
doneminde egzersiz yapma oranlarinin daha yiiksek
oldugu bulunmustur (12). Lidya’da yapilan ¢alismada da
hamilelikten 6nce egzersiz yapmanin, dogum oncesi
egzersiz yapma olasiliginin yiiksek olmasiyla iligkili
oldugunu gosterilmistir (13). Brezilya’da yapilan
calismada da egitim diizeyi yiiksek olan gebelerin
gebelik doneminde yapilan egzersiz konusunda yeterli
bilgiye sahip oldugu gériilmiistiir (11).

Egzersiz yapan katilimeilarin egzersizin sikligi ve siiresi
ile ilgili olarak ¢ogunlugu haftada 3 giinden fazla ve
giinliik seans basina 30 dakika egzersiz yaptigini
belirtmektedir. T.C. Saghk Bakanligi’na gore de
gebelerde haftada en az 150 dakika, giinde 20-30 dakika
orta siddette egzersiz Onerilmektedir (5). Gebenin
egzersiz yapmamasi icin tibbi bir sorun olmadigindan
emin olmak i¢in bir egzersiz programi 6nermeden dnce
kapsamli bir klinik degerlendirme yapilmalidir (1).
Gebelikte olusturulan egzersiz programu; postiir egitimi,
kardiyovaskiiler dayanikliligin devami igin aerobik
egzersiz programini, kuvvetlendirme egitimini (karin
kaslart ve pelvik taban kaslari, iist ekstremite, alt
ekstremite), ddem, varis ve kramplardan korunmak i¢in

kuvvetlendirme egitimi, gevseme ve solunum egitimini
igermelidir (1).

Egzersiz yapmamanin en ¢ok bildirilen nedenlerinin
diger ¢alismalarda da oldugu gibi yorgunluk, zaman
yetersizligi, bilgi eksikligi, bebege zarar verme korkusu
oldugu saptanmustir (11,12,16-18). Ribeiro ve Milanez,
gebeler tarafindan tamimlanan egzersizin Oniindeki
baslica engellerin zaman eksikligi ve yorgun hissetmek
oldugu gergeginin, birgok kadmin egzersizin
sagliklarina ve bebeklerinin sagligina sunabilecegi olasi
faydalarin farkinda olmasina ragmen egzersiz yapmak
icin motive hissetmedigini gdsterebilecegini One
sirmiistiir (11). Yine gebelere, yapmak istedikleri
fiziksel egzersizin diizeyine ve tiiriine uygun olarak
saglam tavsiyelerde bulunmak i¢in verilen kilavuzlarin
ve damigmanligin iyilestirilmesi, gebelik sirasinda
sagliklari, tzerinde goreceli bir etkiye sahip
olabilecegini diistinmektedir.

Sonu¢ olarak, c¢aligmamiza dahil olan gebelerin
gebelikte yeterli diizeyde egzersiz yapmadiklart ayrica
yeterli bilgi almadiklart goriilmiistiir. Bu nedenle
gebelikte egzersizin 6nemi hakkinda gebeleri egitici
seminer ve egzersiz programlarinin diizenlenmesi
elzemdir. Dogurganlik c¢agindaki kadinlar arasinda
egzersizin yarart ve kontrendikasyonlar1 konusunda
farkindalik yaratmak, egzersize katilimi ve egzersize
yonelik tutumu gelistirecek, anne sagligi sonuglarint
iyilestirecek ve nihayetinde gebelikle ilgili dnlenebilir
problemlerin  saglik sistemi {izerindeki yiikiini
azaltacaktir.

Cikar Catismast Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢catismasi bulunmamaktadir.

Katki Orani Beyani: Anafikir/Planlama: Hi, NE, AO;
Analiz/Yorum: HI, NE, AO, TE; Veri Saglama: HI;
Yazim: HI, NE, AQ; Gézden Gegirme ve Diizeltme: HI,
NE, AO, TE; Onaylama: Hi, NE, AO, TE

Destek / Tesekkiir Beyani: Caligmada hi¢bir kurum ya da
kisiden finansal destek alinmamustir.

Etik Kurul Onami: Pamukkale Universitesi Tip
Fakiiltesi girisimsel olmayan klinik arastirmalar etik
kurul kurulundan onay alinmistir (Karar no: 60116787-
020-316047 Tarih: 10.01.2023).
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ABSTRACT

Objective: In pediatrics, colonoscopy is routinely used safely
and effectively for the diagnosis and treatment of
gastrointestinal ~ system  diseases. The most common
colonoscopy indications in childhood are; lower gastrointestinal
bleeding, chronic diarrhea and chronic abdominal pain. We
aimed to contribute to the literature by retrospectively
examining the characteristics of pediatric patients who
underwent colonoscopy in our clinic.

Material and Methods: Pediatric patients who underwent
colonoscopy by a single pediatric gastroenterologist during the
6-year period between August 2017 and August 2022 were
included. The patients were divided into four different age
groups and their characteristics were compared. Additionally,
differences were investigated in colonoscopies performed in
two different periods.

Results: In the study, 614 colonoscopies were performed in 551
patients. The average age of the patients was 12.3+4.7, 51.9%
were female and 48.1% were male. 2.2% under two years of
age; 8.3% between 2-6 years old; while the rate of patients aged
6-12 was 22.7%, the rate of patients over 12 years of age was
66.8%, 40.5% of the patients had one complaint, 30.7% had two
complaints, 28.8% had three or more complaints. The most
common complaint was chronic diarrhea in 31% (n=171), rectal
bleeding in 16.7% (n=92), and bloody mucus stools in 13%
(n=71). Main colonoscopy indications: suspicion of
inflammatory bowel disease (n=406, 73.7%), colorectal polyp
investigation (n=72, 13.1%), malignancy screening (n=35,
6.4%), lower gastrointestinal tract bleeding (n=35, 6.4%). The
most common colonoscopy findings were inflammatory bowel
disease with 32.3% (n=178), colorectal polyp with 4.2% (n=23),
and solitary rectal ulcer with 3.3% (n=18). 49.7% of
colonoscopies were normal and 4.2% were dirty. The ileum
intubation success rate in colonoscopy was 92.4%. There were
no complications.

Conclusion:  In  pediatric  patients  presenting  with
gastrointestinal system signs and symptoms, performing biopsy
and colonoscopy more actively, safely and effectively will
provide early accurate diagnosis and treatment of many
diseases, especially inflammatory bowel disease.

Keywords: Child, colonoscopy, polyp, inflammatory bowel
disease

0z
Amacg:  Pediatride  kolonoskopi  gastrointestinal ~ sistem
hastaliklarinda tani ve tedavi amaciyla rutin olarak giivenli ve
etkin sekilde kullanilmaktadir. Cocukluk ¢aginda en sik goriilen
kolonoskopi endikasyonlari; alt gastrointestinal kanama, kronik
ishal ve kronik karmn agrisidir. Klinigimizde kolonoskopi
yapilan ¢ocuk hastalarin  6zelliklerini retrospektif olarak
incelenerek literatiire katki saglamak amaglandi.
Gere¢ ve Yontemler: Agustos 2017 ile Agustos 2022 tarihleri
arasindaki 6 yillik donemde tek pediatrik gastroenterolog
tarafindan kolonoskopi yapilan ¢ocuk hastalar dahil edildi.
Hastalar dort farkli yas grubuna ayrilarak &zellikleri
karsilastirildi.  Ayrica  iki  farklih  donemde  yapilan
kolonoskopilerde farkhlik arastirildi.
Bulgular: Calismada 551 hastaya 614 kolonoskopi yapildi.
Hastalarin yas ortalamasi 12.3+4.7°di, %51.9'u kadm, %48.1'i
erkekti. ki yasin altinda %2.2; 2-6 yas arasi %8.3; 6-12 yas
aras1 %22.7 iken, 12 yag lizeri hasta orani %66.8°di. Hastalarin
%40.5"inin tek sikayeti, %30.7'sinin iki sikayeti, %28.8'inin ¢
ve daha fazla sikayeti vardi. En sik goriilen sikayet %31
(n=171) kronik ishal olurken, %16.7 rektal kanama (n=92),
%13 kanli mukuslu digkilama (n=71) idi. Baslica kolonoskopi
endikasyonlari; inflamatuvar bagirsak hastaligi siiphesi (n=406,
%73.7), kolorektal polip arastirilmasi (n=72, %13.1), malignite
taramasi (n=35, %6.4), alt gastrointestinal sistem kanamasidir
(n=35, %6.4). En sik goriilen kolonoskopi bulgulart %32.3
(n=178) ile inflamatuvar bagirsak hastaligi, %4.2 (n=23) ile
kolorektal polip, %3.3 (n=18) ile soliter rektal ilserdi.
Kolonoskopilerin -~ %49.7'si normal,  %4.2'si  kirliydi.
Kolonoskopide ileum entiibasyon basar1 oran1 %92.4 idi.
Komplikasyon yasanmadi.
Sonug: Gastrointestinal sistem belirti ve semptomlartyla
bagvuran pediatrik hastalarda, biyopsi ve kolonoskopinin daha
aktif, giivenli ve etkili bir sekilde yapilmasiyla inflamatuvar
bagirsak hastaligi basta olmak iizere bircok hastaligin erken
dogru tan1 ve tedavisini saglayacaktir.

Anahtar Kelimeler: Cocuk, kolonoskopi, polip, inflamatuvar
bagirsak hastaligi
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INTRODUCTION

Introduced in the late 1970s, lower gastrointestinal
system endoscopy (ileocolonoscopy) allows direct
evaluation of the large intestine and terminal ileum.
Technological advancements in video endoscopes and
an increasing number of experienced pediatric
gastroenterologists have led to their safe and routine use
in diagnosing and treating patients across all age groups
(1). Colonoscopy offers advantages over alternative
methods; it facilitates histological tissue sampling,
visually examines the entire colon (including the distal
ileum) and enables various therapeutic interventions
such as polypectomies and stricture dilation. However,
pediatric applications present unique challenges
compared to adult procedures. These include
complexities in managing parental expectations, the
necessity of sedation, bowel preparation, instrument
selection, the potential need for terminal ileal intubation,
anatomical variations, and the requirement for biopsies
of macroscopically normal mucosa. Consequently,
pediatric colonoscopy is more demanding and carries a
higher risk of complications. Indications for
colonoscopy must be carefully considered. While
procedural characteristics vary across regions and over
time, rectal bleeding, chronic abdominal pain, and
persistent diarrhea represent the most common
indications  for  pediatric  colonoscopy  (2-4).
Additionally, suspected inflammatory bowel disease,
malignancies, foreign body removal, and the treatment
of gastrointestinal bleeding also warrant colonoscopic
evaluation (1). Contraindications for the procedure
include suspected intestinal perforation, cardiovascular,
respiratory, or  neurological instability, and
coagulopathy (1,5). Inadequate bowel preparation may
necessitate the cancellation of a colonoscopy. Although
advancements in anesthesia techniques, endoscope size,
and flexibility have led to increased pediatric
colonoscopies, published data on childhood procedures
remain limited. Our study aims to contribute to the
literature by retrospectively analyzing pediatric patients
who underwent colonoscopy, providing further insights
into this field.

MATERIALS AND METHODS
This study included patients who underwent
colonoscopy performed by a single pediatric
gastroenterologist between August 2017 and August
2022. Demographic data (including age and gender),
presenting symptoms, comorbidities, colonoscopy
indications, and both colonoscopic and
histopathological ~ findings  were  retrospectively
analyzed using the hospital registry system and data
archive. For analysis, patients were divided into two
groups: “Infants and young children” (under six years of
age) were designated as group 1, while those over six

were classified as “children” in group-2. lleal intubation
success rates were assessed for both groups. Bowel
preparation before colonoscopy was tailored to the
patient’s age and body weight. All patients received
conscious sedation administered by an anesthesiologist
before the procedure. Sedation protocols involved
combinations of intravenous propofol, midazolam, and
ketamine hydrochloride, adjusted based on age and
weight. Oxygen support was provided via nasal cannula
during the procedure, with continuous peripheral
oxygen saturation, blood pressure, and cardiac rhythm
monitoring. A pediatric gastrointestinal endoscopy
specialist performed all colonoscopies, with procedures
initiated in the left lateral position. If colonoscope
advancement proved difficult, the patient’s position was
adjusted, and manual abdominal compression was
applied as needed. Our hospital’s histopathology
laboratory conducted histopathological examinations.
Data analysis was conducted using the SPSS 26.0
statistical ~package. Descriptive  statistics  were
employed, with frequencies expressed as percentages
and distributions of variables presented as mean and
standard deviation. The chi-square test was utilized to
compare rates between categorical  variables.
Demographic characteristics and colonoscopic findings
were analyzed across two chronological periods (2017-
2019 and 2020-2022). The Pearson test was used for
non-normally distributed continuous variables, while
the Student-t test was applied to normally distributed
data. A p-value of less than 0.05 was considered
statistically significant. Ethics committee approval was
obtained from Health Sciences University Adana City
and Training and Research Hospital Medical Research
Ethics Committee dated 02.06.2021 and numbered
82/1433.

RESULTS
A total of 614 colonoscopies were performed on 551
patients. The mean patient age was 12.3 years (SD+4.7),
with no statistically significant difference between
genders (p>0.05). Data of patients who underwent
colonoscopy are given in Table 1.
Patients were further categorized by age groups. Group
1 (infants and young children) included 17 girls and 41
boys, while group 2 (children) comprised 269 females
and 224 males. There was 10.3% in the infant and
toddler group (under 6 years of age) and 89.5% in the
child group (over 6 years of age). There was a significant
difference in gender distribution between age groups
(p<0.001). While males were more prevalent under age
two, the trend reversed with increasing age,
demonstrating a female predominance in older age
groups. The time between symptom onset and
colonoscopy application ranged from 1 to 120 months.
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Analysis of average application times revealed no
significant difference between genders (p=0.176).

Chronic diarrhea was the most prevalent presenting
complaint, affecting 31% of patients (n=171). In our
study, among infants and young children,
gastrointestinal (Gl) bleeding (59.2%), chronic diarrhea
(27.7%), and suspected IBD (14.7%) were the most
frequent reasons, followed by screening for familial
polyposis cancer (3.7%). Chronic diarrhea was most
common in older children (35.4%). This was followed
by gastrointestinal bleeding (33.8%), chronic abdominal
pain (12.5%), suspicion of IBD based on extraintestinal
findings (10%), iron deficiency anemia refractory to
treatment (4%) and investigation for malignancy
(2.7%). Of the patient population, 40.5% presented with
a single complaint, 30.7% with two complaints, and
28.8% reported three or more complaints. Other less

Table 1: Data of patients who underwent colonoscopy

frequent indications for colonoscopy included graft-
versus-host  disease  following bone  marrow
transplantation, iron deficiency anemia, a family history
of colon cancer, chronic constipation, suspected
inflammatory bowel disease (based on extraintestinal
findings), and gastrointestinal involvement associated
with collagen tissue diseases.

Analysis of colonoscopy indications revealed suspected
inflammatory bowel disease (IBD) as the primary reason
in 73.6% of cases (n=406). Other indications included
lower gastrointestinal (GI) bleeding (17%, n=94),
polyposis syndrome screening (6%, n=33), and
investigation of eosinophilic gastrointestinal tract
disease (EGID) (2%, n=11). Table 2 presents a
breakdown of colonoscopy indications according to
patient age groups.

Age group <2 year 2-6 year 6-12 year >12 year p
Gender - Male/Female, n 4/12 16/33 56/96 56/96 0.001
Fait cleaning effect, n (%) 0 (0) 4(0.72) 4 (0.72) 15 (2.72) 0.018
Normaly colonoscopy, n (%) 5 (0.90) 14 (2.54) 64 (11.6) 181 (32.9)
Depth (the 1st colonoscopy

Terminal ileum, n (%) 7 (58.3) 40 (86.9) 49 (94.8) 349 (94.8) <0.001

Cecum, n (%) 1(8.3) 2(4.3) 4 (3.2) 4(1)

Table 2: Indications for colonoscopy according to age groups of patients
Cancer . . Suspicious
! Lower  Rheumatological  Family ; o
IBD* Polyp history . . o . eosinophilic
suspicion  suspicion in the blfe}elging (ii:]?;f/eerﬁgﬁt Egrlggﬁsr:; Gis* TOTAL
family disease

Age
group n n n n n n n n
<2
year S 3 3 0 0 0 1 12
2-6
year 26 13 5 0 0 2 0 46
6-12
year 72 33 10 20 3 2 7 125
>12
year 303 23 10 20 3 2 7 368

IBH: Inflammatory bowel disease, GIS: Gastrointestinal system

Patients under two years of age exhibited the worst
bowel cleansing results (75% inadequate), with rates
gradually increasing in older age groups (86%-91.9%-
93.4%). This difference in bowel preparation quality
between age groups was statistically significant
(p=0.018). In colonoscopies with abnormal findings
(52.2%), the most prevalent diagnoses were
inflammatory bowel disease (IBD) at 32.3% (n=178)

(Colonoscopic view of ulcerative colitis is shown in
Figure 1 and colonoscopic view of crohn's disease is
shown in Figure 2.), colorectal polyps at 4.2% (n=23,
rectal polyp is shown in Figure 3), and solitary rectal
ulcer syndrome (SRUS) at 3.3% (n=18, solitary rectal
ulcer is shown in Figure 4). Microscopic colitis was
detected in 1.8% (n=10) of cases.
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Figure 2: Colonoscopic view in Crohn’s disease

Figure 4: Solitary rectal ulcer

A detailed breakdown of colonoscopy diagnoses
according to patient age groups can be found in Table 3.

Table 3: Colonoscopic and histopathological diagnoses of patients according to age groups

<2yearn 2-6yearn  6-12yearn >12 yearn TOTALN
IBD*
UC/CH/NDC* 0/3/1 4[7/4 4/16/4 47/75/13 55/101/22
Microscopic colitis 0 1 2 7 10
SRUS* 0 1 8 9 18
Polyp 2 8 12 1 23
Infectious colitis 0 1 2 1 4
Eosinophilic colitis 0 1 2 1 4
FMF* 0 0 1 1 2
GVDH* 0 1 0 1 2
IPSID* 0 0 0 1 1

IBH: Inflammatory bowel disease, UC: Ulcerative colitis, CH:

small intestine

lleal intubation success rate; that of patients under six
years of age was 81% (n=47), and that of patients over
six years of age was 93.7% (n=462). This difference in
intubation success rate was statistically significant
(p=0.003), indicating that ileal intubation is more
challenging in preschool children than older children.
The success rate was even lower in children under two
years old (58.3%, p<0.001). Overall, the colonoscope

Crohn's disease/ NDC Unspecified colitis, SRU: Solitary rectal ulcer
syndrome, FMF: Familial Mediterranean fever disease, GVDH: Graft versus host disease, IPSID: Immunoproliferative disease of the

had a success rate of 92.2% for ileal intubation. Poor
bowel preparation prevented successful ileal intubation
in only two patients over age six. Most colonoscopies
(90.9%) were diagnostic, with the remaining 9.4%
performed for follow-up. Table 4 provides a
comprehensive overview of other accompanying
diseases observed in children who underwent
colonoscopy.
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Table 4: Comorbidities in children undergoing
colonoscopy
Comorbidities n %
None 474 77
Gastroenterohepatological 71 12.9
Rheumatological 22
FMF 11 2
Behcet’s disease 5 09
Other 6 11
Allergic Diseases 12 2.2
Immunological Diseases
Chronic granulomatous disease 9 16
Selective Immunoglobulin A '
deficiency
Metabolic Diseases
Niemann Pick 1 05
Glycogen Storage Disease 1 0' 4
Type 1b '
Endocrine Diseases 2 0.4
Cardiological Diseases 3 0.5
Oncological Diseases 2 04

While there was no significant difference in gender
distribution between the 2017-2019 (M/F ratio: 1) and
2020-2022 (M/F ratio: 1.1) periods (p=0.394), a
statistically significant difference in patient ages
(p=0.001) was observed. The average age of patients in

the 2017-2019 group was 12.6+4.7 years and 11.6+4.7
years in the 2020-2022 group. The proportion of patients
under the age of six decreased from 2.9% in the previous
period to 1.44% in the next period. In contrast, the
proportion of patients over the age of six increased from
88.9% to 91.3%. A statistically significant change was

observed in colonoscopy indications. Consistent with
the increasing mean age of patients, the prevalence of
suspected inflammatory bowel disease (IBD) increased
from 66.8% to 80.5% (p=0.007). However, the spectrum
of observed diseases remained largely similar between
the two periods (p = 0.345). While the rates of normal
colonoscopy findings were comparable (46.3% vs.
51.3%), the detection of colorectal polyps was reduced
and the rate of solitary rectal ulcers was unchanged.
Importantly, due to meticulous procedures, careful risk
assessment, and appropriate sedation/anesthesia, there
were no serious complications during colonoscopies.
The only complication observed was spontaneous,
minor bleeding attributed to mucosal trauma.

Colonoscopy findings by gender, age and year in 2017-
2019 and 2020-2022 are shown in Table 5.

Table 5: Colonoscopy findings by gender, age, and year (2017-2019 vs. 2020-2022)

2017-2019 (n=274)

2020-2022 (n=277) <2year 2-6 year 6-12 year >12 year D
n (%) n (%) n (%) n (%)
Gender
Female 137/149 4/0 6/7 24/32 103/110
Male 137/123 4/4 20/13 33/36 80/70
Colonoscopy indication
IBD suspicion 4/1 141177 25147 140/163
GIS bleeding 412 11/7 20/17 cre <0.001
Malignancy screening 0/0 m 10/1 1517
Rheumatological disease 0/0 0/0 2/0 2/1
EGID 0/1 0/0 0/3 0/2
Colonoscopy finding
Normaly 213 T 31/33 84/97
Dirty 0/0 212 13 7/8
Ulcerative colitis 0/0 1/3 2/2 29/18
Crohn’s disease 211 413 6/10 33/42
Indeterminate Colitis 1/0 2/2 212 7/6
Polyp 0/0 6/2 8/4 0/1
GIS bleeding 1/0 0/0 1/3 0/0 <0.001
SRUS 0/0 1/0 2/6 6/3
FAP 0/0 1/0 11 0/0
CVHD 0/0 1/0 0/0 1/0
Hemorrhoid 0/0 0/0 1/0 33
FMF 0/0 0/0 1/0 1/0
EGID 0/0 0/0 0/1 12
IPSID 0/0 0/0 0/0 1/0
Colonoscopy scope
Terminal ileum intubation success rate 75/25 88.5/85 92.9/88.2 95/94.5 =0.011
Colon cleansing
Sufficient 72 23/17 52/62 173/171 =0.79
Insufficient 112 33 4/6 10/14

IBD: Inflammatory bowel disease, SRUS: Solitary rectal ulcer syndrome, FMF: Familial Mediterranean fever disease, GIS:
Gastrointestinal system, GVDH: Graft versus host disease, IPSID: Immunoproliferative disease of the small intestine, EGID:
Eosinophilic gastrointestinal tract disease, FAP: Familial polyposis syndrome
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DISCUSSION
Colonoscopy has become a routine diagnostic tool for
pediatric gastroenterologists over the past two decades,
with its safe application across all age groups, including
newborns. This is due to a growing skill and experience
within the field. Despite this trend, published literature
on childhood colonoscopies remains limited. No
statistically significant difference was found between
average ages across genders (p>0.05) in our study
population. Patients were divided into two age groups:
infants and young children (under 6 years) comprised
10.3% of the population, while children (over 6 years)
accounted for 89.5%. Interestingly, gender distribution
differed significantly across age groups (p<0.001).
Consistent with previous studies, a male predominance
was observed in the younger group (3,6-8). However,
this trend reversed with age, demonstrating a female
predominance in older patients. Our findings regarding
mean age are similar to those reported by Karhan et al.
but higher than those reported in earlier studies (3,6-9).
Unlike some previous reports, our study did not reveal
an overall gender difference, further aligning with the
findings of Karhan et al. (9). Several studies have
hypothesized that increasing female predominance with
age may be attributed to factors such as males’
reluctance to express rectal bleeding, bloody diarrhea,
and concerns surrounding rectal examinations (3,6-8).
Bowel preparation is a critical factor influencing
colonoscopy success. This study identified 23
colonoscopies (6.89%) as having poor bowel cleansing.
The rate of inadequate preparation was significantly
higher in the infant and young child group (6.89%)
compared to the children’s group (3.6%) (p=0.018).
This can likely be attributed to medication and dietary
compliance challenges in younger children. Inadequate
bowel cleansing also reduces ileal and cecal intubation
success rates. Our study achieved an overall ileum
intubation rate of 92.2%. Terminal ileum intubation
rates were demonstrably lower in younger age groups,
with the lowest success rate observed in patients under
two years old. When comparing success rates across the
two time periods, a significantly lower rate of terminal
ileum intubation was noted, particularly in the patient
group younger than two years old. The lower terminal
ileum intubation rate observed in 2020-2022 was likely
due to the unavailability of a pediatric colonoscopy
scope. Other reasons for incomplete colonoscopy may
include severe colitis, posing a higher risk, poor bowel
preparation, and technical difficulties. Our ileal
intubation rate (92.2%) exceeds those reported in
previous studies from the United States (65.6%),
Southern China (81.7%), Hong Kong (75.6%), Japan
(62%), and Afghanistan (50%). This higher technical
success rate in our study likely stems from the
procedures performed by an experienced pediatric

endoscopist, the high rate of adequate bowel
preparation, and the availability of colonoscopy scopes
tailored to the age and weight of patients. Importantly,
our study is the only one encompassing all pediatric age
groups and providing age-specific comparisons.
Consistent with previous findings, positive diagnostic
findings were detected in 52% of all colonoscopies. This
aligns with prevalence rates reported in Asian studies
(45.8%-77.1%) as well as studies conducted in the
United States (62%) and Afghanistan (81.2%). Analysis
of positive diagnostic findings across age groups
revealed a decreasing trend with age: 58.4% in children
under 2 years, 69.6% in those aged 2-6, 48.4% for the 6-
12 age group, and 51% for those over 12 years. This
likely reflects several factors. In younger children,
anesthesia and colonoscopy carry higher risks,
influencing the selection of more limited indications.
Our findings regarding the most common indications for
colonoscopy align with previous studies. Similar to
research conducted in Southern China, Afghanistan,
Japan, and Hong Kong (8,10-14), gastrointestinal (GI)
bleeding, chronic diarrhea, chronic abdominal pain, and
suspected inflammatory bowel disease (IBD) were the
primary reasons for admission in our study population.
The most frequent diagnoses in our study were IBD
(178), colorectal polyps (23), solitary rectal ulcer
syndrome (SRUS) (18), microscopic colitis (10), and
hemorrhoids (7). Less common diagnoses included
eosinophilic gastrointestinal disease (EGID), familial
adenomatous polyposis (FAP), graft-versus-host disease
(GVHD), familial Mediterranean fever (FMF) with Gl
involvement, and immunoproliferative small intestinal
disease (IPSID). Variations in the prevalence of specific
diagnoses across studies can likely be attributed to
patient demographics (age and ethnicity) and variations
in colonoscopy indications within different healthcare
systems. For example, compared to our research,
Nambu et al. reported a higher prevalence of EGID,
IBD, and colorectal polyps in younger children, while
Jan SA et al. reported a higher frequency of polyps,
infective colitis, and hemorrhoids (6,7).

Inflammatory bowel disease is a gastrointestinal disease
whose chronic and recurrent follow-up and treatment
challenges the patient and the physician. The frequency
of IBD, especially Crohn's disease, has been increasing
in recent years as a result of western-style eating habits
and lifestyle changes in childhood. In addition to
gastrointestinal symptoms, various extraintestinal
symptoms can also be seen in children. A total of 178
IBD patients were identified in our study: 55 with
ulcerative colitis (UC) (predominantly female,
female/male ratio 35:20), 101 with CD (male
predominance, female/male ratio 41:60), and 22 with
unspecified colitis (female/male ratio 7:15). Notably, the
prevalence of CD in our study population was more than
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twice that of UC; This is consistent with recent data
suggesting that pediatric CD has an increasing trend
relative to UC, as reported in previous studies (14-20).
The mean age at diagnosis of UC was 14+3 years and
13.644 years for CD, supporting previous findings that
CD begins earlier than UC. We compared IBD detection
rates between the 2017-2019 and 2020-2022 periods to
investigate a potential regional increase. While a higher
frequency of CD was observed, the total number of IBD
patients remained stable. We hypothesize that this
stability may be attributed to the prolonged suspension
of endoscopic procedures caused by the COVID-19
pandemic 2019. Our endoscopy unit served as an
intensive care unit for approximately one year, mirroring
trends worldwide where only urgent procedures were
performed. In children diagnosed with IBD, the most
frequent gastrointestinal complaints were, in descending
order, chronic diarrhea (n=162), bloody diarrhea (n=70),
and chronic abdominal pain (n=48). Diagnosing IBD in
infants and young children poses a particular challenge
for pediatric gastroenterologists. Early-onset IBD,
especially in children under six who are unresponsive to
treatment, warrants investigation for potential
monogenic causes. Our study findings highlight this
trend, with Crohn’s disease (CD) diagnosed in 71.4% of
patients within the six-year-old group and 100% of those
under two.

Colorectal polyps are mucosal or submucosal growths,
either neoplastic or proliferative, which project into the
intestinal lumen. These lesions tend to present with
painless rectal bleeding and are most common between
the ages of 2-6 years (21,22). Polyps can be single or
multiple, pedunculated, or sessile, most often located in
the colorectal region. While predominantly benign, it is
essential to know their potential for malignant
transformation (22). Our study detected colorectal
polyps in 23 patients (4 female, 19 male), representing a
4.1% detection rate. The average age was 6.5+3.2 years,
and all patients presented with rectal bleeding.

Rates in the current literature; it is 29.1% in Hong Kong,
61% in the United States, and 42.9% in Southern China
(8,11,23). Considering the neoplastic potential of such
polyps, pancolonoscopy is essential for thorough
evaluation in children (24-26).

Solitary rectal ulcer syndrome (SRUS) is a chronic,
benign, yet challenging condition rarely encountered in
pediatric patients. Its etiology is tnot clearly. Ulcers can
be of different shapes, sizes and numbers. Diagnosis of
SRUS relies on a combination of clinical symptoms,
colonoscopic findings, and histological evaluation.
Currently, there is no definitive treatment protocol. The
true prevalence of SRUS remains unclear. Our study
found a solitary rectal ulcer syndrome (SRUS)
prevalence of 3.3% (n=18). A male predominance
(66.6% male, 33.3% female) was observed, consistent

with trends reported in other pediatric studies. In our
cohort, aligning with existing literature, patients were
distributed between the 6-12 age group (47.1%) and
those exceeding 12 years (52.9%), with an average age
of 12.6+4 years (27-30). Significantly, SRUS was
detected in 6 patients with rectal polyps and 12 patients
with IBD. Therefore, clinicians need to consider SRUS
in children presenting with rectal bleeding, chronic
diarrhea, abdominal pain, or rectal mucus discharge.
The current study identified eosinophilic gastrointestinal
diseases (EGID) in 11 patients (3 female, 1 male) with a
history of allergic diseases, representing a 0.7%
detection rate. These patients presented with abdominal
pain, chronic diarrhea, and growth retardation. The
average age of our EGID cohort was 13.2+3.9 years. Our
study highlights that EGID, despite predominantly
affecting infants and young children, should be
considered in older children presenting with
characteristic gastrointestinal symptoms.

Colonoscopy proves as an invaluable diagnostic and
treatment planning tool in pediatric patients presenting
with lower gastrointestinal complaints. As experienced
pediatric gastroenterologists are well-versed in age-
related anatomical and physiological variations, they are
best equipped to perform these procedures. However, it
is crucial to consider that the complication rate in
children (1.1%) exceeds that of adults (0.3%).
Therefore, careful patient evaluation, comprehensive
history, precise indication selection, meticulous bowel
preparation, and appropriate sedation/anesthesia choices
are paramount for optimal outcomes. To optimize
colonoscopy in children, an experienced pediatric
gastroenterologist must perform the procedure that
prioritizes  terminal  ileum intubation.  While
colonoscopy is an increasingly valuable tool in pediatric
medicine, the existing literature on indications and
outcomes remains limited. There is a critical need for
large-scale, prospective, multicenter studies conducted
within the global medical community to address this

gap.
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YOUTUBE VIDEOS AS ASOURCE OF INFORMATION FOR
FAMILIES ON ‘BASIC NEWBORN CARE’

Aileler I¢in “Temel Yenidogan Bakimi’ Konusunda Bilgi Kaynag: Olarak Youtube Videolar:

Ceren YAPAR GUMUS!

Gozdem KAYKI?

1 Department of Pediatrics, Faculty of Medicine, Ordu University, ORDU, TURKIYE

2 Division of Neonatology, Faculty of Medicine, Hacettepe University, ANKARA, TURKIYE

ABSTRACT
Objective: Information obtained from the internet provides

speed and convenience, but it can also lead to misinformation
and confusion. YouTube is one of the most widely used video
websites in Turkey. Therefore, This study sought to assess the
information quality available in YouTube videos on neonatal
care.

Material and Methods: English words "newborn care" and
"neonatal care" were used as search terms on the official
YouTube website (http://www.youtube.com). The first 200
videos were downloaded and videos that did not comply with
the evaluation criteria were deactivated. Video uploaders were
categorized as doctors, nurses, health professionals other than
doctors and nurses, television programs/news agencies, health
and medical information websites, and others. Videos were
analyzed by two independent reviewers. Videos were evaluated
according to the modified DISCERN, JAMA, and Global
Quality Score.

Results: A total of 29 videos were included in the study. Two of
the videos (6.8%) were obtained from non-health websites.
Others were created by health organizations and or healthcare
workers. The mean modified DISCERN score of the videos was
28+6. Of these videos, 11 (38%) were rated as very good, 10
(34%) as good, 5 (17%) as moderate and 3 (10%) as non-
qualified. The mean JAMA score was 1.0+0.9.

Conclusion: Videos uploaded mostly by health care workers
and health organizations and not including advertisements were
found to be informative enough by 90%. Choosing the
uploaders carefully to access reliable health information is of
utmost importance for supplying qualified information.

Keywords: Health education, internet, newborn, postnatal care

0z
Amag: Internetten elde edilen bilgiler hiz ve kolaylk
saglamakla birlikte yanlis bilgi ve kafa karisikligina da yol
acabilmektedir. YouTube, Tirkiye'de en yaygm kullanilan video
sitelerinden biridir. Bu nedenle, bu ¢alisma yenidogan bakimi
ile ilgili YouTube videolarinda mevcut olan bilgi kalitesini

degerlendirmeyi amaglamistir.

Gerec ve Yontemler: Ingilizce "newborn care" ve "neonatal
care”  kelimeleri ~ resmi  YouTube web  sitesinde
(http://www.youtube.com) arama terimleri olarak kullanilmgtir.
Ik 200 video indirilmis ve degerlendirme kriterlerine uymayan
videolar devre dis1 birakilmistir. Video yiikleyicileri doktorlar,
disindaki
profesyonelleri, televizyon programlari/haber ajanslari, saglik

hemsireler, doktorlar ve hemsireler saglik
ve tibbi bilgi web siteleri ve digerleri olarak kategorize
edilmistir. Videolar iki bagimsiz hakem tarafindan analiz
edilmistir. Videolar modifiye edilmis DISCERN, JAMA ve

Global Kalite Puanina gore degerlendirilmistir.

Bulgular: Caligmaya toplam 29 video dahil edilmistir.
Videolarm ikisi (%6,8) saglik dis1 web sitelerinden elde
edilmistir. Digerleri saglik kuruluglar1 ve/veya saglik ¢aligsanlari
tarafindan olusturulmustur. Videolarn ortalama modifiye
DISCERN puani 28+6’dir. Bu videolarin 11'i (%38) cok iyi,
10'u (%34) iyi, 51 (%17) orta ve 3" (%10) niteliksiz olarak
degerlendirilmistir. Ortalama JAMA puani 1.0+0.9’dir.

Sonu¢: Cogunlukla saglik calisanlart ve saglik kuruluslari
tarafindan yiiklenen ve reklam igermeyen videolar %90
oraninda yeterince bilgilendirici bulunmustur. Giivenilir saglik
bilgisine erismek i¢in yiikleyicilerin dikkatli se¢ilmesi nitelikli

bilgi temini agisindan biiylik 6nem tagimaktadir.

Anahtar Kelimeler: Saglik egitimi, internet, yenidogan, dogum
sonrast bakim
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INTRODUCTION
The increased use of social media and the internet has
changed the behavior of receiving information about
health and diseases, as it is faster and easier to access
information on all kinds of topics (1,2). In one study, it
was found that 74% of those who searched for health on
the Internet made their decisions based on the
information they obtained (3). When the purposes of
visiting websites for medical conditions are analyzed,
the most common reason is to obtain general
information about diseases, as well as information and
advice about symptoms and treatments of diseases.
While this information obtained from the internet
provides speed and convenience, it can also lead to
misinformation and confusion. Accessing information
from reliable health-related websites or videos
organized by health professionals is of utmost
importance for the provision of quality information.
YouTube stands as the most extensively utilized video
platform. In Turkey the most frequently visited site after
Google (4). People are increasingly turning to
YouTube for health-related issues (5). Based on this
information, the potential and actual impact of
YouTube as a channel for information distribution and
communication should not be underestimated. Doctors,
nonphysician healthcare professionals, organizations
with  or  without financial  concerns, and
nongovernmental organizations are increasingly using
YouTube to inform and educate patients. Nonetheless,
the quality, reliability, accuracy, and educational value
of the information in YouTube videos is questionable
and unpredictable. Inaccurate content and information
can adversely affect doctor-patient interaction (6).
However, YouTube videos, when used with the
appropriate and trusted sources, can help patients and
their parents understand and make informed decisions
about illnesses or diseases, such as the right care, the
right practice, alarm signs of illness, and when to consult
a physician. When the literature was reviewed, no prior
research study investigating the usefulness and
reliability of YouTube videos on neonatal care was
found. Therefore, the objective of this study was to
assess the information quality present in YouTube
videos about neonatal care.

MATERIALS AND METHODS

On the official YouTube website
(http://www.youtube.com),  the  English  words
"newborn care" and "neonatal care” were used as search
terms. The first 200 videos were downloaded. Videos
with advertisements, comments turned off, likes and
dislikes disabled, duration less than 1 minute, in a
language other than English, and mute videos were
exempted. Video uploaders were categorized as doctors,
nurses, health care workers other than doctors and

nurses, television programs/news agencies, health and
medical information websites, and others. The upload
date, number of views, likes and dislikes, comments,
and video uploaders were recorded. The view ratio was
determined by dividing the number of views by the
number of days since the upload. The like ratio was
calculated by multiplying the sum of the number of likes
and dislikes by 100 and then dividing the number of
likes by this result. The videos were analyzed by two
independent reviewers. It was evaluated according to
modified DISCERN, Journal of American Medical
Association (JAMA), and Global Quality Score (GQS).
DISCERN scoring has been used in previous studies
evaluating websites. This scoring system consists of 3
sections that assess the reliability of the publication, the
quality of the information about treatment options, and
the overall quality of the publication about treatment
options. The reliability of the publication section
consists of 8 questions and the total score is 40. The
section evaluating the quality of information about
treatment options consists of 7 questions and the last
section consists of 1 question (7). However, since the
subject investigated did not include any treatment, a
modified DISCERN scoring system with 8 questions
evaluating the reliability of the publication was used in
our study instead of the original 16 questions. Each
question was scored from 1 to 5 and the total score was
40. This scoring system was adapted from the original
form and divided into four groups: 32-40 points were
categorized as very good, 26-31 points as good, 20-25
points as moderate and 8-19 points as non-qualified. The
modified DISCERN scoring system is shown in Table
1.

Table 1: Modified DISCERN scoring system

Question Score
Is the publication trustworthy?

1) Are the objectives evident? 5-1
2) Does it accomplish its objectives? 5-1
3) Is it pertinent? 5-1
4) Is it apparent which information sources were

utilized in creating the publication (aside from 5-1

the producer or author )?
5) Is it evident when the information utilized or

reported in the publication was generated? 51
6) Is it just and objective? 5-1
7) Does it offer information regarding

supplementary sources for support and 5-1
information?

8) Does it mention aspects of ambiguity? 5-1

The JAMA criteria, introduced in 1997, were designed
to evaluate the quality of medical information available
on the Internet (8). It includes items on authorship,
attribution, disclosure, and currency, with a total score
of 1 for each item; a total score of 4 indicates high
quality, and a score of O indicates low quality. The
JAMA criteria are shown in Table 2.
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Table 2: JAMA criteria

Criteria Explanation Score
The authors and
contributors should offer
their affiliations and
credentials.

All copyright information
should be noted, and
Attribution  references and sources of 0-1
content should be listed
explicitly.

Complete transparency is
necessary for conflicts of
interest, sponsorship,
financial backing,
advertising, assistance, and
video ownership.

Dates that content was
posted and dates of updates
to content should be
provided

Authorship 0-1

Disclosure

Currency 0-1

The Global Quality Score (GQS) was created by
Bernard et al. to assess the overall quality of videos (9).
It is a five-point scale. A score of 5 is given if there is
exceptional quality, exceptional flow, and extremely
valuable information for patients; a score of 1 is given if
there is poor quality, poor continuity, significant
information gaps, and information that is not useful for
patients. The GQS is shown in Table 3.

Table 3: Global Quality Score

Definition Score

Inferior quality, poor continuity,
considerable information deficiencies, not 1
beneficial for patients.

While there is some information offered, it is
generally inadequate and offers limited value 2
to patients.

It has a moderate quality, with decent

A . - 3
coverage of some significant information.
High quality, high flow, most relevant
. - - 4
information is covered, useful for patients
Exceptional quality and exceptional flow, 5

are highly valuable for patients.

In addition to these instruments, six essential
components for neonatal care were identified. These six
items included feeding, warmth and clothing, hygiene
(bath time, diaper care), doctor check-up information
(routine immunizations, weight check or abnormal
findings), sleep, and baby carrying (car seat, kangaroo,
etc.). We noted how many mentions of content were
made throughout a video.

The statistical analysis was carried out utilizing the
SPSS 23.0 program. Qualitative variables of interest
were expressed as percentages and frequencies
according to the Kolmogorov-Smirnov test, normally

distributed continuous variables as means + standard
deviations, and non-normally distributed variables as
medians (quartiles 25-75). Student's t-test and Mann-
Whitney U test were used when necessary to determine
the main differences between the qualified and non-
qualified groups according to the modified DISCERN
score. Ordu University Clinical Research Ethics
Committee approved this study (Number: 2024/84).

RESULTS
A total of 29 videos were included in the study. Two of
the videos (6.8%) were obtained from non-health
websites. The others were uploaded by 13 nurses, 11
health and medical information websites, and 3 doctors.
The characteristics of the videos are shown in Table 4.

Table 4: Video characteristics

Variables Median IQR (25-75)

Number of 10208-

views 43848 366600

Number of days

after upload 586 382-926

Video length

(minute) ° 4-18

Number of likes 391 59-2800

Number of 23 0-96

comments

View ratio 34.1 8.2-85.8
Mean+SD

Like ratio 0.01+0

JAMA 1.0+£0.9

MOdlfled 2846

discern

GQS 3.4+1.3

Number of 27418

content covered

SD: Standard deviation, IQR: Interquartile range

The mean modified DISCERN score was 28+6. Of these
videos, 11 (38%) were rated as very good, 10 (34%) as
good, 5 (17%) as moderate and 3 (10%) as non-
qualified. The mean JAMA score was 1.0+0.9. GQS was
3.4+1.3.

There was no difference between videos with (n=26,
90%) and without (n=3, 10%) qualified scores according
to the modified DISCERN scoring and between videos
with and without good scores in terms of views, like
ratio, number of content covered, and JAMA scores.
While there was no difference between the videos with
and without a good score according to the modified
DISCERN scoring in terms of GQS, there was a
statistically significant difference between the videos
with and without a qualified score according to the
modified DISCERN scoring (p=0.04) (Table 5, 6).
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Table 5: Differences between qualified and non-
qualified scores according to modified DISCERN
scoring

Mean+SD Mean+SD
Modified Qualified Non-
DISCERN (>19) qualified
scoring (n=26, (<20)

90%) (n=3, 10%)

Video length 25.3+43 13.2+12 0.45
(minute) 0.89
View ratio 440+852 603+786 '
Like ratio 0.01 0.01 1
Number of
content 2.9+1.8 1.3+0.5 0.17
covered
JAMA 1.1+£0.9 0.3+0.5 0.76
GQS 3.7+1.1 1.0£0 0.04

SD: Standard deviation, GQS: Global Quality Score, JAMA:
Journal of American Medical Association

Table 6: Differences between good and not good scores
according to modified DISCERN scoring
MeantSD  Mean+SD

Modifiye Good Not good
DISCERN (>25) (<26) p
puanlamasi (n=21, (n=8,

72.5%) 27.5%)
Video length
(minute g 285447 122476 01
View ratio 325+609 803+1236  0.516
Like ratio 0.01 0.01 1
Number of
content 3,1+1,8 1.7£1.3 0.06
covered
JAMA 1.2+0.8 0.5+0.7 0.84
GQS 4+0.7 1.8¢1.3 0.18

SD: Standard deviation, GQS: Global Quality Score, JAMA:
Journal of American Medical Association

DISCUSSION

Videos on YouTube can be uploaded by any user
without going through any standardization and approval
process (6). Hence, the predictability of these videos'
quality and reliability is uncertain. Identifying accurate
and reliable sources for such a large amount of
unreviewed and unedited data has become a serious
problem (10). In this study, videos uploaded for
newborn care were analyzed. Other topics whose quality
has been previously investigated using YouTube related
to health care in the pediatric age group include
tonsillectomy, management of burn injuries, dental fear
and anxiety, and cardiopulmonary resuscitation (11-14).
According to the literature, our study is the first to
analyze YouTube videos related to neonatal care.

The newborn period is the most sensitive time for
babies. Parents may not have enough information,
especially with their first baby. However, appropriate
care is very important during this period. YouTube is a
popular platform that allows parents to easily access a

variety of videos on newborn baby care. Educational and
supportive videos on YouTube have become an
important resource for parents for safe and effective
newborn care. Modified DISCERN scoring was used in
this study. This method is different from the brief
DISCERN proposed by Khazaal et al. They selected 6
points from the original 16-item scoring and
investigated the strength and concurrent validity of the
relationship between the brief and the original
DISCERN scores. In Brief DISCERN, a score of 16 and
above was accepted as an indication that the content was
good (15). Since there was no treatment method in our
study, we created the modified DISCERN scoring by
taking the first 8 questions of the original DISCERN
score that discuss the reliability of the publication. The
scoring assessing the adequacy of the study was
determined proportionally according to the original and
brief DISCERN scores. In our evaluations, 90% of the
videos were adequate according to the modified
DISCERN scoring and 72.5% were good to very good. In
a study by Sahin et al. analyzing videos about retinopathy
of prematurity on YouTube, 64% of the videos were
found to be useful (16). In a study evaluating asthma
websites using the Brief DISCERN instrument, 68% of
the websites had a Brief DISCERN score of >16,
showing that most asthma websites had a good quality of
information. However, when separated into sponsored
and non-sponsored sites, 80% of non- sponsored sites had
a score of >16 (17). This suggests that the exclusion of
commercial sites containing advertisements was the most
important factor that contributed to the higher proportion
of videos of adequate quality in our study compared to
other studies. Those with qualified scores according to
the modified DISCERN scoring also had statistically
significantly higher GQS. This supports that the
assessment of the modified DISCERN score is accurate.
It also encourages its use in future studies.
In the methodology, the researchers identified six
contents that were considered important to mention
when providing information on newborn care. However,
the videos were found to mention an average of two
contents. The low number of content did not change the
quality of the video. Some videos focused on specific
topics. Therefore, it was concluded that the high number
of content may not be an accurate measure of video
quality.

Comparing our study with Tosun et al.'s research on
cardiopulmonary resuscitation, it was observed that the
total number of views was higher in this study, and
videos that had been available on the platform for a
longer period were included in the study (14). This is
because the topic is more comprehensive and researched
by more people. Viewing rates do not vary according to
scoring systems. This shows the accessibility of all kinds
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of videos for every viewer and that viewers are not
selective. It also reveals how easy it is to access low-
quality videos.

The current study has some limitations. Although the
videos were evaluated independently by the pediatrician
and the neonatologist, the observations remained
subjective. This is unknown how many of the
comments, dislikes, and likes of videos are made by
parents. There are no appropriate accredited scoring
systems for videos. The researchers analyzed the first
200 videos that emerged after searching with certain
keywords. However, qualified information videos may
not be included in this scope. When the inclusion and
exclusion criteria are applied, the number of videos in
our study is low.

In conclusion, this study, in which we analyzed
YouTube videos on neonatal care, showed that the
quality of the videos was qualified. If the people who
upload the content are selected appropriately, it can
provide both easy access to medical information on the
web and correct information. This would be extremely
useful for parents about newborn care. Our study is
important in that it guides future studies.
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Original Article

EL BILEK CEVRESI VE KORONER ARTER CAPLARI
ARASINDAKI ILISKI

The Relationship Between Wrist Circumferences and Coronary Artery Diameters

Caglar ALP?

Rukiye GONEN!

Mehmet Tolga DOGRU?

1 Kirikkale Universitesi Tip Fakiiltesi, Kardiyoloji ABD, KIRIKKALE, TURKIYE

Amag: Koroner arter gaplari akut koroner sendromlar sirasinda
kullanilacak stent ¢apini belirlemek icin ok dnemlidir. Ozellikle

osteal lezyonlarda referans alinacak bagka bir damar olmamasi
sorun olusturmaktadir. Calismamizin amact normal koroner arter
yapisina sahip koroner arter hastaligi (obstriiktif veya ektatik
koroner arter) olmayan hastalarda, koroner arter caplarryla
hastalarin

incelemektir.

antropometrik  dl¢limlerinin - korelasyonunu
Gere¢ ve Yontemler: Retrospektif olarak yiiriitiilen bu
calismaya koroner anjiografi yapilmis ve anjiografik olarak plak
ve ektazi izlenmeyen 102 hasta dahil edildi. Hastalar el bilek
gevrelerine gore ti¢ gruba ayrildi. Hastalarin klinik ve anjiografik

goriintiileri hastane otomasyon sisteminden degerlendirildi.

Bulgular: Bilek ¢evresi gruplari arasindaki degerlendirmede
gruplar arasinda istatistiksel olarak anlamli bir fark oldugu
izlenmistir. Sol ana koroner arter, sirkumfleks arter, sol 6n inen
arter i¢in bilek ¢evresi gaplart ile pozitif korelasyon izlenmistir.
Bilek ¢evresi ile sol ana koroner ¢ap1 arasinda r=0.390, p<0.001,
sol 6n inen arter ¢api arasinda r=0.244, p=0.013, sirkumfleks
arter ¢ap1 arasinda r=0.303, p=0.002 ve sag ana koroner ¢api
r=0.223,

goriilmiistiir (Spearman, p<0.05). Caligmamizda elde ettigimiz

arasinda p=0.024 pozitif korelasyon oldugu
sonuglara gore bilek ¢evresi 15.5 iistiinde olan hastalarin %80

inin sol ana koroner arter arter ¢cap1 4.0 mm tizerindedir.

Sonu¢: Bu ¢aligmada 6zellikle, bilek ¢evresi ile sol ana koroner
arter capi1 arasinda istatistiksel agidan 6nemli pozitif korelasyon
bulunmustur. Sol ana koroner arter, osteal lezyonlarinda
durumlarda

intravaskiiler  ultrasonografi

boyutunun belirlenmesinde bu pozitif

kullanilamayan
kullanilacak stent
korelasyonun 6nemli bir 6zellik olabilecegi diistiniilmektedir.
Daha genis kapsamli ¢aligmalarla bilek ¢evresi ve sol ana koroner
arter cap1 arasinda bir formiilasyon elde edilebilir.

Anahtar Kelimeler: Koroner arter ¢aplari, anjiografi, bilek

cevresi

ABSTRACT

Objective: Coronary artery diameters are crucial in determining
the stent size to be used during acute coronary syndromes.
Especially in cases of osteal lesions where there is no other
reference vessel, it becomes challenging. The aim of our study is
to investigate the correlation between coronary artery diameters
and anthropometric measurements in patients without normal
coronary artery structure (obstructive or ectatic coronary artery
disease).

Material and Methods: This retrospective study included 102
patients who underwent coronary angiography and showed no
signs of plaque or ectasia angiographically. Patients were divided
into three groups based on their wrist circumference. The clinical
and angiographic images of the patients were evaluated using the
hospital automation system.

Results: A statistically significant difference was observed
among the wrist circumference groups. Positive correlations were
found between wrist circumference measurements and the
diameters of the left main coronary artery, circumflex artery, and
left anterior descending artery. The correlation coefficients were
r=0.390, p<0.001 for the left main coronary artery, r=0.244,
p=0.013 for the left anterior descending artery, r=0.303, p=0.002
for the circumflex artery, and r=0.223, p=0.024 for the right main
coronary artery (Spearman, p<0.05). According to the results
obtained in our study, 80% of patients with a wrist circumference
above 15.5 have a left main coronary artery diameter of above
4.0 mm.

Conclusion: In this study, a statistically significant positive
correlation was found especially between wrist circumference
and the diameter of the left main coronary artery. This positive
correlation could be an important feature in determining the stent
size to be used in left main coronary artery osteal lesions where
With  more
between

intravascular ultrasound cannot be used.
comprehensive  studies, a
circumference and left main coronary artery diameter can be

obtained.

formulation wrist

Keywords: Coronary artery diameters, angiography, wrist
circumference
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GiRiS
Koroner arterlerin anatomisi ve koroner arter ¢aplari gok
cesitli faktorler tarafindan belirlenir (1). Bu faktorler
arasinda baslica 6ne ¢ikan genetik faktorlerdir. Koroner
arter hastaliklar1 (KAH) ile antropometrik indeksler
arasindaki iliski ¢ok sayida ¢alismada arastirilmustir.
Bazi caligmalarda ii¢ boyutlu yiizey ol¢limleri (gogiis
genisligi, sag kol uzunlugu, bel ¢evresi) ve koroner arter
hastalig1r arasinda iligki bulunmustur (1). Bagka bir
calismada bel kal¢a orani kadinlarin tiim yaslarinda
koroner arter hastaligi ile iliskili bulunmustur (2).
Normal koroner arter dagilimi ve anatomik yapisini
degistirenler arasinda ektazi, anevrizma gibi non
obstriktif faktorler de bulunur. Koroner arter ¢aplari ile
kisilerin farkli antropometrik oOlgiimleri arasindaki
iligkileri ortaya koyan galismalar literatiirde nispeten
azdir. Sol ana koroner arter (LMCA) lezyonlarinda
LMCA c¢apmt belirlemek son derece zordur. Capi
belirlemek igin intravaskiiler ultrasonografi (IVUS)
esliginde koroner anjiyografi yapilmasi 6nerilmektedir.
IVUS’a ulasimin zorlugu, maliyeti ve akut LMCA
lezyonlarinda hizli bir sekilde miidahale edilmesi
gerekliliginden IVUS efektif olarak
kullanilamamaktadir. Calismamizin amaci normal
koroner arter yapisimna sahip koroner arter hastaligi
(obstriktif veya ektatik koroner arter) olmayan
hastalarda, koroner arter ¢aplariyla hastalarin
antropometrik dl¢imlerin korelasyonunu incelemektir.

GEREC VE YONTEM

Kirikkale Universitesi Tip Fakiiltesi kardiyoloji
poliklinigine 2017-2018 tarihleri arasinda gdgiis agrist
sebebiyle bagvuran ve yapilan tetkikler sonucunda
koroner anjiyografiye gerek duyulan hastalara General
Electric Healthcare Optima cihazi ve femoral veya
radial arter yaklagimi ile koroner anjiografi yapildi.
Calisma icin Kirikkale Universitesi Tip Fakiiltesi
girisimsel olmayan klinik aragtirmalar etik kurul
kurulundan onay almmistir (Karar no: 20/04 Tarih:
05.12.2018). Koroner arterler en az 5 projeksiyon
goriintiiyle ~ degerlendirildi.  Yapilan  anjiyografi
sonucunda hastalarda normal koroner arter tespit edilen
210 hasta degerlendirmeye alindi. Diglama kriterleri
incelendikten sonra 102 hasta calismaya katildi.
Hastalar, yapilan bilek ¢evresi Olgiimlerine gore
yapilacak istatistik degerlendirmelerin
gerceklestirilebilmesi igin 3 gruba ayrildi:

1. grup: Bilek ¢evresi 13.5-15.5 cm. N:13

(Yas: 47.7+12.3)

2. grup: Bilek ¢evresi 15.6-17.5 cm. N:58

(Yas: 52.0+9.3)

3. grup: Bilek gevresi 17.6-19.5 cm. N:31

(Yas: 56.4+8.0)

Dislama kriterleri: Diabetes Mellitus, morbid obezite
(viicut kitle indeksi (VKI)>30), hormonal bozukluklar
(tiroit bozukluklar, stirrenal bozukluklar),
hipertansiyon, sigara kullanimi. Koroner arterlerde
darlik, koroner arterlerde ektazi, koroner arterlerde
anomali.

Kardiyolojik metot

Kardiyoloji poliklinigine gogiis agris1 sikayetiyle gelen
ve mevcut gogiis agrisinin ayirict tanisi noninvaziv
metotlarla yapilamamasi sebebiyle koroner anjiyografi
yapilan hastalar, retrospektif olarak degerlendirildi.
Yapilan retrospektif  degerlendirmede incelenen
antropometrik Olgiiler ile koroner anjiyografideki
standart goriintiilemeler incelenerek karsilastirildi.
Koroner anjiyografide sag koroner: RAO 45°, CRA 30°,
Sol koroner: LAO 45° CAO 25°, CAO30° LAO 45°,
LAO45° CRA 30° LAO 25° CRA 25° iizere en az bes
goriintii alindi. Bu goriintiilerde kantitatif koroner
anjiyografi (QCA) yontemiyle LMCA ¢ap1, sirkumfleks
arter (CX) osteal ¢api, sag koroner arter (RCA) osteal
capt, sol Oon inen arter (LAD) osteal g¢apt farkli
planlardan almman koroner anjiyografi olgiimleri
birbirinden bagimsiz iki ayr1 kardiyoloji uzmani
tarafindan Olgiilerek  degerlendirilip iki dl¢limiin
ortalamasi ¢aligmaya alindu.

Hastalarda daha 6nce kaydi yapilan antropometrik (boy,
kilo, VKI, bel ¢evresi, bilek ¢evresi) degerlerden; bilek
gevresi ile koroner anjiyografide 6l¢iilen koroner arter
caplar1 Spearman korelasyon analiziyle karsilastirildi.
Bu degerler arasindaki korelasyonlar ve bu
korelasyonlar1 etkileyen diger faktorlerin istatistiksel
katkist incelendi.

Istatistiksel metot

Tim istatistiksel analizler SPSS versiyonu 22 (SPSS
Inc., Chicago, IL, ABD) kullanilarak yapildi.
Istatistiksel ~ veri  dagiliminin  belirlenmesinde
Kolmogorov-Smirnov testi kullanildi. Normal dagilima
sahip veriler ortalama+ standart sapma (SS) olarak ifade
edildi. Normal dagilima sahip verilerin gruplar arasi
karsilagtirmalarinda tek yonlii ANOVA testi kullanildi.
Normal olmayan dagilima sahip veriler medyan (%25-
%75) olarak ifade edildi. Bu verilerin gruplar arasindaki
karsilagtirmalarinda Kruskal-Wallis testi kullanildi.
Gruplar arasinda ¢oklu karsilastirmalar yapilirken ayrica
Bonferroni diizeltmesi yapildi. Ayrica koroner arter
caplart ile bilek ¢evresi dlglimleri arasindaki bagmtilarin
ortaya konulmasinda Spearman korelasyon analizi
kullanildi. Farkli antropometrik degerlerin korelasyon
analizi {izerindeki etkilerini denetlemek igin parsiyel
korelasyon analizi kullanildi. p<0,05 degeri istatistiksel
olarak anlamli kabul edildi.

BULGULAR

Caligmaya alinan 102 hastanin antropometrik olgtimleri
ve bilek ¢evresi gruplari arasindaki farkliliklar Tablo
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1’de gosterilmistir. Bu sonuglara goére bilek cevresi
gruplar1 arasindaki degerlendirmede istatistiksel olarak
anlaml bir fark oldugu izlenmistir. (LMCA, LAD, CX

ve RCA i¢in sirasiyla p<0.001,p=0.003,p=0.003 ve
p=0.027, Kruskal Wallis Test).

Tablo 1: Bilek gevresi gruplar arasinda antropometrik farkliliklar

Birinci grup Ikinci grup Uciincii grup
13.5-15.5cm 15.6-17.5cm 17.6-19.5 cm p
N=13 N=5 N=31

Antropometrik él¢iimler Ortalama+Standart sapma
Yas (yil) 477123 52.049.3 56.4+8.0 0.016
Viicut agirh (kg) 66.1£15.9 76.7+10.8 86.3+12.4 <0.001
Boy (cm) 159.6+6.8 162.3+7.9 166.8+9.7 0.016
Viicut Kitle indeksi (kg/m2)  25.9+5.7 29.2+4.5 31.0+4.8 0.005
Bel Cevresi (cm) 86.2+9.9 96.1+7.8 105.1+10.2 <0.001
*LMCA (mm) 3.60 (3.40-3.95) 4.00 (3.58-4.23) 4.30 (4.00-4.80) <0.001
*LAD (mm) 3.00 (2.80-3.20) 3.30 (3.00-3.60)  3.50 (3.10-3.80) 0.003
*CX(mm) 2.70 (2.30-3.05) 2.80 (2.60-3.43)  3.20 (2.90-3.50) 0.003
*RCA(mm) 2.80 (2.55-3.10) 3.10 (2.80-3.43) 3.30 (2.90-3.70) 0.027

LMCA: Sol ana koroner arter, LAD: Sol on inen koroner arter, CX: Sirkumfleks koroner arter
One Way ANOVA test, Ort+SS, p<0.05 *Kruskal Wallis Test, Median (%25-%75), p<0.05

Yapilan Bonferroni diizeltmesi sonrasi bu {i¢ grubun
arasinda

LMCA igin; 1. grup-3. grup: p<0.001 2.grup-3.grup:
p<0.001 farklilik izlendi (Grafik 1).

LAD igin; 1. grup-2. grup: p=0.008 1.grup-3.grup:
P=0.002 farklilik izlendi (Grafik 2).

CX igin; 1. grup-3. grup: P=0.005 farklilik izlendi
(Grafik 3).

Tablo 2°de ise koroner arter gaplari ile bilek ¢evresi
arasindaki istatistiksel korelasyon analiz sonuglar
gosterilmistir. Ozellikle LMCA ile bilek cevresi
Olglimleri  arasinda  pozitif korelasyon  dikkati
cekmektedir. Bilek ¢evresi ile LMCA ¢ap1 arasinda
r=0.390, p<0.001, LAD cap1 arasinda r= 0.244, p=0.013,
CX gap1 arasinda r=0.303, p=0.002, RCA ¢ap1 arasinda
=0.223, p=0.024 pozitif korelasyon oldugu goriilmiistiir
(Spearman, p<0.05). Yas, cinsiyet, bel gevresi ve VKI
degerleri istatistiksel olarak degerlendirildiginde
(Parsiyel korelasyon analizi, p<0.05), bilek ¢evresi ile
LMCA c¢ap1 arasinda r=0.306, p=0.002; LAD cap1
arasinda r=0.208, p=0.041, CX ¢ap1 arasinda r=0.199,
p=0.05 pozitif korelasyon oldugu goriilmiistiir.

|
5 . . P<0.001

| P<0.001 | ‘

LMCAGAP

g P |
IKINCI GRUP 15 617 5 UGUNCU GRUP 17 6-19.5

BILEKGEVRESIGRUP

P |
BIRINCI GRUP 13 5-15,5

Grafik 1: Bilek ¢cevresi gruplari arasinda LMCA ¢aplari
arasindaki farkliliklar
LMCA CAP: Sol Ana Koroner arter cap1 (mm)

Bilek cevresi grup:

Birinci grup: Bilek gevresi 13.5-15.5 cm olan hastalar
Ikinci grup: Bilek gevresi 15.6-17.5 cm olan hastalar
Ugiincii grup: Bilek cevresi 1.6-19.5 cm olan hastalar
Kruskal Wallis Test, Bonferroni diizeltmesi (p<0.05)
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| P-0.002 J

P=0.008

LADGAP
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T
BIRINCI GRUP 135-155

Grafik 2: Bilek ¢evresi gruplari arasinda LAD caplari
arasindaki farkliliklar

LAD CAP: Sol 6n inen koroner arter gap1 (mm)

Bilek ¢evresi grup:

Birinci grup: Bilek ¢evresi 13.5-15.5 cm olan hastalar

Ikinci grup: Bilek ¢evresi 15.6-17.5 cm olan hastalar
Ucgiincii grup: Bilek gevresi 1.6-19.5 cm olan hastalar
Kruskal Wallis Test, Bonferroni diizeltmesi (p<0.05)

P=0.005
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Grafik 3: Bilek ¢evresi gruplar arasinda CX c¢aplari
arasindaki farkliliklar

CX CAP: Sirkumfleks koroner arter gap1 (mm)

Bilek ¢evresi Grup:

Birinci grup: Bilek Cevresi 13.5-15.5 cm olan hastalar

ikinci grup: Bilek Cevresi 15.6-17.5 cm olan hastalar
Ugiincii grup: Bilek Cevresi 1.6-19.5 cm olan hastalar
Kruskal Wallis Test, Bonferroni diizeltmesi (p<0.05)

Tablo 2: Koroner arterler ve bilek gevresi arasindaki
korelasyon

Koretasyon

*Korelasyon analizi Katsayisi P

Bilek cevresi-LMCA r:0.390 p<0.001
Bilek cevresi-LAD r: 0.244 p=0.013
Bilek ¢evresi-CX r:0.303 p=0.002
Bilek ¢evresi-RCA r:0.223 p:0.024

LMCA: Sol Ana koroner arter, LAD: Sol 6n inen koroner
arter, CX: Sirkumfleks koroner arter
*Spearman korelasyon analizi, p<0.05

TARTISMA
Calismamizda yapilan antropometrik  Olclimlerle
koroner  arter caplar1  arasindaki istatistiksel
degerlendirmelerde el bilegi ¢evresiyle LMCA ve CX
arter ¢aplar1 arasinda anlamli korelasyon tespit edildi.
Antropometik 6l¢iimlerle koroner arterlerin anatomik
ozellikleri arasindaki iliskileri inceleyen birgok ¢alisma
yapilmistir. Koroner arterlerin anatomik o6zelliklerini
etkileyen faktorler arasinda; koroner arter hastaligi,
hipertansiyon, diabetes mellitus gibi kronik hastaliklarin
yani sira Coxiella burnetti gibi mikrobiyolojik faktorler
veya matriks metalloproteaz 1-7-12 gibi kemokinlerin
aktivasyonu sonucunda olusan koroner ektazik faktorler
ve en Onemlisi genetik faktorler yer almaktadir (3,4).
Ancak yapilan ¢aligmalar arasinda normal koroner arter
yapisiyla antropometrik 6l¢timlerin iligkisinde arastiran
calismalar nadirdir.
Cinsiyet, kardiyak hipertrofi, kas tonusu, biiyiime
faktorii hormonu, viicut kitle indeksi (VKI) ve etnik
koken dahil olmak tizere ¢esitli faktorler hastalarin
damar c¢aplarimi etkiler (5-8). Bu baglamda iki etnik
koken arasinda (Trinidad ve Tobago) bilgisayarlt
tomografi koroner anjiyografi ile alinan goriintiilerde
segmenter koroner arter caplari 6l¢iilmiis ve iki etnik
koken arasindaki fark izlenmistir. Bu farka genetik
faktorler neden olabilecegi gibi viicut yilizey alanindaki
farkin da etkili olabilecegi diistiniilmiistiir (9).
Bu c¢alismada koroner arter ¢api invaziv koroner
anjiyografi ile QCA yéntemi kullamlarak 6lgiildii. flk
zamanlar altin standart otopsi caligmalari olsa da
ilerleyen zamanlarda Ol¢iimlerin koruma ve tespit
tetkiklerinden etkilendigi ortaya ¢ikartilmistir (6,10,11).
Calismamizdaki analizler viicut yiizey alani ve viicut
kitle indeksine gore de ayarlandi. Bagka bir ¢alismada
viicut yiizey alani, LAD ve CX arterlerin liimen
boyutunu bagimsiz olarak tahmin edebildigi izlenmistir
(12). Onceki calismalar, viicut yiizey alanimin koroner
arter ¢aplarina etkisini biiyiikk Olgiide etnik boyuttan
kaynaklandig1 gostermistir (5,13).
Bu ¢alismada, koroner arter boyutu i¢in cinsiyet (erkek
ve kadin) agisindan anlamli bir farklilik bulunmamustir.
Yang ve arkadaslar1 kadmnlarin genellikle erkeklerden
daha kiigiik (0.3mm’den az) koroner arterlere sahip
oldugunu bildirmistir (14). Bunun nedeni hormonal
farkliliklardan kaynaklandigi distintilmektedir.
Estradiol, endojen vaskiiler endotelyal biiylime
faktoriint (VEGF) arttirir (15,16). Bu sekilde hem
fizyolojik hem de patolojik stireglerde yeniden
sekillenmeyi ve biiyiimeyi destekler (15,16). VEGF,
endotel hiicrelerinin gogiinde ve proliferasyonunda ¢ok
onemlidir. Ayrica anjiyogenez igin rol oynamaktadir
(15-17).
Yaptigimiz ¢alismada el bilegi g¢evresi ve LMCA
arasinda pozitif korelasyon saptanmasi bu konuda
yapilan ¢alismalarla uyumluluk géstermektedir. Bu
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calisma oOzellikle LMCA lezyonlarinda stent boyutu
secilmesine gerekli olabilecek LMCA ¢ap1 ve bilek
cevresi arasinda anlamli iligki oldugu gdsterilmistir.
Daha kapsamli ve biiyiik dlgekli yapilacak ¢aligmalarda
bilek cevresi ve LMCA c¢apt arasindaki olast
matematiksel bagintry belirleyebilir.

Bilindigi gibi LMCA lezyonlarma girisim planlanirken
IVUS kullanilmasi énemli bir gerekliliktir. Ote yandan
IVUS’a ulagim zorlugu ve maliyeti bu yontemin etkin
bir sekilde acil durumlarda kullaniminmi kisitlamaktadir.
Bu c¢alismada IVUS kullanilamadigi durumlarda bilek
cevresi Ol¢limiiniin stent boyutu belirlemede yardimci
olmast hedeflenmistir. Nitekim yapilan ¢aligmamiz
sonucu bilek c¢evresi 15.5 {istiinde olan hastalarin
%80’inin LMCA arter ¢apt 4.0 mm iizerindedir.
Calismamizin bazi smirliliklart vardir. Koroner arter
caplarinin 6l¢iim ve degerlendirilmesinde kullanilan
QTC yonteminin dogasi geregi Ol¢limden Olgiime
farkliliklar olabilmektedir. Bunu azaltmak igin iki farkli
kardiyolog tarafindan 6l¢iim yapilarak bu 6l¢iimlerin
ortalamasi almmistir. Tek merkezli bir ¢alisma oldugu
icin karsilastirma yapilmas: agisindan sinirlayict
olmustur. Calismamizda hasta sayist nispeten azdir.
Bilindigi gibi etnik koken koroner arter ¢aplarinda etkili
olmakta ve Tirkiye ¢ok uluslu etnik kokene sahip
oldugu i¢in ve caligmamizda hastalar etnik kokene gore
ayrilmadigi i¢in yanilgilar olabilir.

Calismamizda anjiyografide normal koroner yapisi
izlenen hastalar alinsa da aterosklerotik veya
inflamatuar risk faktorleri olan hastalar diglanmadigi
icin ve Ozellikle tip 2 DM koroner arter ¢aplarini
etkiledigi (negatif yeniden sekillenme) bilinmektedir bu
sebeple koroner arter caplarinda minimal farklilik
izlenebilir (18,19).

Son c¢aligmalarda statin kullanimimin koroner arterin
yeniden sekillenmesinde roli  oldugu izlenmistir
(20,21). Bizim g¢alismamizda ek hastaligi olmayanlar
calismaya dahil edilse de hastalarin kullandigi ilaglar
ayrintili  bir sekilde irdelenmemesi bir smirlilik
olusturmaktadir.

Koroner arter boyutlar1 ve osteal segmenti i¢in mevcut
referans araliklari, Dodge Jr ve arkadaglari ve Austen ve
arkadaslarinin makalelerine dayanmaktadir (22,23).

Bu caligmalardaki referans araliklari agirlikli olarak
Kafkas popiilasyonuna dayanmaktadir. Koroner arter
boyutlarindaki degisiklikler etnik farkliliklara bagh
olabilir. Bu mevcut bulgulari dogrulamak i¢in daha
biiyiik 6l¢ekli, cok merkezli ¢alismalara ihtiyag vardir.
Bu calisma 6zellikle LMCA osteal lezyonlarinda IVUS
ve optik koherens tomografi (OCT) kullanilamayan
durumlarda stent boyutu se¢iminde bilek c¢evresi ve
LMCA ¢ap1 arasindaki anlamli  bir iliskinin
olabilecegini gostermektedir. Daha genis kapsamli
calismalarla bilek ¢evresi ve LMCA ¢ap1 arasinda bir
formiilasyon elde edilebilir.

Cikar Catismasi Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigsmasit bulunmamaktadir.

Katki Orami Beyani: Anafikir/Planlama: CA, MTD;
Analiz/Yorum: CA, MTD, RK; Veri Saglama: CA, RK;
Yazim: CA, RG; Gozden Gegirme ve Diizeltme: CA,
RK; Onaylama: CA, MTD

Destek / Tesekkiir Beyani: Caligmada hi¢bir kurum ya
da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Kirikkale Universitesi Tip Fakiiltesi
girisimsel olmayan klinik arastirmalar etik kurul

kurulundan onay alinmistir (Karar no: 20/04 Tarih:
05.12.2018).
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INVESTIGATION OF PELVIC FLOOR MUSCLE KNOWLEDGE
AND AWARENESS AMONG WOMEN LIVING IN TURKEY

Tiirkiye’de Yagayan Kadinlarin Pelvik Taban Kaslar: Bilgi ve Farkindalhiginin Incelenmesi

Gamze DEMIRCIOGLU Y® Hazal GENC?

1 Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Istanbul Atlas University, ISTANBUL, TURKIYE
2 Department of Physiotherapy and Rehabilitation Faculty of Health Sciences, Bahcesehir University, ISTANBUL, TURKIYE

ABSTRACT
Objective: Pelvic floor muscles (PFM) are important for the

protection of many mechanisms, support of pelvic organs, and
maintenance of sexual function. Therefore, PFM exercises
should be studied in more detail in women. This study aimed to
evaluate the effect of knowledge and awareness of PFM on the
sexual life of healthy women.

Material and Methods: This study included 182 women living
in Turkey who had an active sexual life. The demographic
information and PFM awareness of the participants were
evaluated. Accordingly, they were divided into two groups: those
who had knowledge of PFM (group 1) and those who did not
(group 2). All groups were assessed using the female sexual
function index (FSFI), sexual quality of life female (SQOL-F),
and Beck's depression inventory (BDI).

Results: There was a significant difference between groups 1 and
2 in the FSFI (p=0.046) scores (p<0.05), whereas there was no
significant difference between the SQOL-F (p=0.709) and BDI
(p=0.309) scores (p>0.05). Low correlations were found between
the FSFI scores and knowledge of the pelvic region (p=0.062;
r=0.114), exercise knowledge (p=0.026; r=0.136), and exercise
habits (0.013; r=0.153).

Conclusion: Knowledge and awareness of PFM had an effect on
sexual life but not on quality of life and depression levels in
healthy women. However, we believe that increasing women's
awareness about pelvic floor health and PFM may prevent delays
in applying to health services due to problems related to sexual
disorders.

Keywords: Awareness, pelvic floor, quality of life, sexual health,
women

(07
Amag: Pelvik taban kaslari
korunmasi, pelvik organlarin desteklenmesi, cinsel fonksiyon ve

PTK) bircok mekanizmanin

fonksiyonun siirdiiriilmesi agisindan 6nemlidir. Bu nedenle PTK
egzersizlerinin kadmnlar tarafindan ayrintili olarak bilinmesi
gerekmektedir. Bu ¢alismanin amaci, PTK hakkindaki bilgi ve
farkindaligin

saglikli kadmlarin cinsel yasamma etkisini

degerlendirmektir.

Gerec¢ ve Yontemler: Aragtirmaya Tiirkiye'de yasayan ve aktif
cinsel yasami olan 182 kadm dahil edilmistir. Katilimcilarin
demografik bilgileri ve PTK farkindaliklar1 degerlendirilmistir.
Buna gore PTK hakkinda bilgisi olanlar (Grup 1) ve olmayanlar
(Grup 2) olmak iizere iki gruba ayrilmistir. Tiim gruplar kadin
cinsel fonksiyon indeksi (FSFI), kadin cinsel yagam kalitesi
(SQOL-F) ve Beck'in depresyon envanteri (BDI) anketleri ile
degerlendirilmistir.

Bulgular: Arastirma sonuglarina gore grup 1 ile grup 2 arasinda
FSFI (p=0,046) puanlari (p<0,05) ag¢isindan anlamli fark
bulunurken, SQOL-F (p=0,709) ile BDI arasinda anlamli fark
saptanmamistir. (p=0,309) (p>0,05). FSFI skorlar1 ile pelvik
bolge bilgisi (p=0,062; r=0,114), egzersiz bilgisi (p=0,026;
r=0,136) ve egzersiz aliskanliklar1 (0,013; r=0,153) arasinda
diistik korelasyonlar bulunmustur.

Sonug: Saglikli kadinlarda PTK bilgisi ve farkindaliginin cinsel
yasam lizerinde etkisi oldugu ancak yasam kalitesi ve depresyon
diizeyleri tizerinde etkili olmadig goriilmiistiir. Ancak kadinlarin
pelvik taban sagligt ve PTK konusunda farkindaliginin
arttirllmasinin, cinsel bozukluklara bagli sorunlar nedeniyle
saglik hizmetlerine bagvuruda gecikmeleri onleyebilecegini

diistiniiyoruz.

Anahtar Kelimeler: Farkindalik, pelvik taban, yasam kalitesi,

cinsel saglk, kadinlar
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INTRODUCTION
Sexual health is an important component of overall well-
being and can be influenced by various physical and
psychological factors (1). The status and function of the
pelvic floor muscles significantly affects sexual health,
particularly in women. These muscles, which form a
hammock-like structure at the base of the pelvis, provide
crucial support to pelvic organs and play a vital role in
sexual function (2). Notably, pelvic floor disorders are
prevalent among women in our country, adversely
affecting their quality of life (3). The prevalence of these
disorders increases owing to various factors, including
age, obesity, menopause, smoking, number of births,
and mode of delivery (4).
In recent years, Kegel exercises used in pelvic floor
muscles (PFM) training have been frequently used in the
treatment of pelvic floor disorders (5). Kegel exercises:
This is a method of strengthening the muscles that
stabilize the location of the bladder, intestines, and
genital organs in the pelvis and control their movements.
These exercises, including PFM training, aim to
improve quality of life by supporting pelvic floor health
(6).
Studies have determined that PFM training is an easily
applicable conservative method for women with pelvic
muscle disorders (5,6). However, a recent review
reported that most women do not have sufficient
information about these treatments for PFM. Despite its
importance, PFM is often overlooked and undervalued
(7). Studies have reported that insufficient awareness of
this muscle group leads to pelvic floor disorders and
sexual health problems (8,9).
To the best of our knowledge, no study has compared
the effects of pelvic floor knowledge and awareness on
sexual health. Based on the available data, this study
aimed to investigate the effect of awareness of PFM on
the sexual life of healthy adult women and to question
their knowledge about the pelvic region. In this way, by
emphasizing that sexual health is an important
component of general health and quality of life, we will
investigate the effect of PFM knowledge and awareness
on these aspects.

MATERIALS AND METHODS

Study design and participants

The participants of this cross-sectional study were
recruited between October 2023 and December 2023.
The study included 182 female participants who
volunteered to participate in the study, with patients
receiving treatment at Medipol Mega University
Hospital Physiotherapy and Rehabilitation clinic. The
participants were under the supervision of licensed
physiotherapists and informed about the study, and their
consent was obtained. Women who had an active sexual
life, did not have a disease affecting their pelvic

muscles, were 18 years of age or older, and volunteered
to participate in the study were included in the study.
Individuals who had undergone pelvic surgery and
sexual therapy in the last six months were excluded from
the study. The value of 0.55, calculated by Alavi-Arjas
et al. according to pelvic awareness, was used (10). A
total of 87 people were calculated for each group with a
power of 0.95 and a margin of error of 0.05. Of the
participants who dropped out of the study, 92 were
included in each group.

Data collecting

Participants who met the inclusion criteria were asked to
complete online surveys via Google, including PFM
knowledge status. According to these surveys,
participants were divided into two groups according to
their knowledge and awareness of PFM and Kegel
exercises. According to the results of a 4-question
evaluation of PFM awareness, if 'yes' to all questions
was determined as group 1, if 'no’ to all questions was
determined as group 2. Participants who responded
differently were excluded from the study.

Data collection instruments

In this study, the demographic information form, female
sexual function scale, female sexual life quality scale,
and Beck’s Depression Inventory were used to collect
data for both groups. After the necessary explanations
were made, the participants were given 15- 20 minutes.
Demographic information such as age, gender, height,
weight, body mass index (BMI), medical history, and
medications will be recorded. Awareness of PFM was
assessed in terms of the level of knowledge about PFM,
exercise knowledge, and exercise habits. In addition, the
source of this information, the reason for practicing,
from whom the exercises were trained, how they were
practiced, and whether they were effective were
evaluated.

The female sexual function index (FSFI) is a
questionnaire used to assess sexual function in women
to diagnose sexual disorders, monitor the progress of
treatment, and adapt interventions to improve overall
sexual health. Scores below 26 were indicative of sexual
dysfunction, and the maximum total score was 36. By
examining these facets, the FSFI allows health
professionals and researchers to gain a holistic
understanding of a woman's sexual functioning and
identify specific areas where a woman may experience
difficulties. This information is crucial for diagnosing
sexual disorders, monitoring treatment progress, and
tailoring interventions to improve overall sexual health
(10).

The purpose of the sexual quality of life-female
(SQOL-F) questionnaire is to comprehensively
evaluate the overall impact of sexual functioning on a
woman's quality of life. Scores range from one to five
for questions covering a variety of
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topics, such as arousal, orgasm, satisfaction, and
emotional health in relation to sexual concerns. It is
expected that each response will consider one's sexual
experiences during the previous four weeks. The scale
has a range of values from 18 to 108 (11,12).

The BDI is a commonly used self-assessment tool that
is designed to evaluate the intensity of depressive
symptoms. Comprising 21 items, each item offers four
statements scored from 0 to 3, depending on the
individual’s response. The cumulative score ranges from
0 to 63, with higher scores reflecting more severe levels
of depression (13).

Ethical Considerations

Our study was registered with the Istanbul Medipol
University  Non-Invasive  Clinical Trial Ethics
Committee under the number E-10840098-772.02-5855
and registered at clinical. Trial gov with number
NCT05806424. Permission to use the scale in the study
was secured through email correspondence with the
respective authors. The study was conducted in
accordance with the principles outlined in the
Declaration of Helsinki.

Data Analysis

IBM SPSS software was used for the statistical
evaluation in our study. Before starting the statistical
analysis, normality was assessed using the Shapiro-Wilk
test. The data, summarized in terms of numbers,
percentages, and mean + standard deviation, were
examined for normal distribution using the
Kolmogorov-Smirnov test. Due to the normal
distribution, they were evaluated using an Independent
Simple t-test. Spearman’s correlation analysis was used
to evaluate the relationships between variables
according to normality. Results were interpreted at the
95% confidence interval with significance levels of
p<0.05 and p<0.01.

RESULTS

Our study included 182 participants, with 92 in group 1
and 90 in group 2. Upon comparing the demographic
evaluation results, the study findings revealed no
statistically significant differences between the two
groups (Table 1). When the PFM exercise status of the
participants was analyzed, 28% stated that they
exercised. Of those who exercised, 27.4% did so to
strengthen the PFM, 11.7% because of urinary
incontinence problems, 21.5% during and after
pregnancy, 5.8% to increase sexual arousal, and 33.3%
for other reasons.

Comparative analysis of questionnaires between the
study groups revealed a significant difference favoring
group 1 in FSFI scores (p=0.046), with p-values less
than 0.05. However, no significant differences were
observed between SQOL-F (p=0.709) and BDI
(p=0.309) scores, where p-values were greater than 0.05

(Table 2). When the relationship between PFM
awareness level and FSFI scores was analyzed, low
correlations were found between pelvic region
knowledge level (p=0.062; r=0.114), exercise
knowledge (p=0.026; r=0.136), and exercise habits
(0.013; r=0.153) (Table 3).

Table 1: Demographic information

Group 1 Group 2 p
(n=92) (n=90)
Age 32.89 32.23 0.338
Height 164.67 164.60 0.990
Weight 62.50 63.23 0.890
BMI 23.10 23.42 0.914

BMI: Body mass index, Independent t test, *p<0.05

Table 2: Comparison of questionnaires between groups

Group 1 Group 2

(n=92) (n=90) P
FSFI 21.17+4.82 19.36+4.74 0.046*
SQOL-F 64.28+14.19 65.08+14.47 0.709
BDI 12.83+£10.44 11.42 £10.19 0.309

FSFI: Female sexual function index, SQOL-F: Sexual quality
of life female, BDI: Becks depression inventory, Independent
t test,*p<0.05

Table 3: The Relationship between PFM awareness
level and FSFI scores

PFM Awareness FSFI scores
Pelvis Muscle Awareness r: 0.114
p: 0.062
. r: 0.136
Exercise Awareness 0: 0.026*
Exercise Habits r: 0.153
p: 0.013*

PFM: Pelvic floor muscle, FSFI: Female sexual function
index, r: Spearman korelasyon, *p<0.05

DISCUSSION
The study findings revealed a notable discrepancy in the
FSFI scores between individuals with and without PFM
awareness. However, no significant differences were
observed in SQOL-F and BDI scores between the
groups. There was a low correlation between the PFM
awareness level and FSFI scores. Moreover, the results
of this study provide a nuanced understanding of the
multifaceted nature of female sexual wellbeing. The
complexity of this relationship suggests the existence of
other influential variables that may interact with PFM
awareness to shape the overall sexual health landscape.
Recent research on women's health has highlighted
delays in accessing health services due to sexual
dysfunction, suggesting that sexual health and quality of
life issues are underdiagnosed (14). Approaches
developed with increased awareness of women are
thought to find solutions to the symptoms of sexual
disorders (15). Therefore, PFM exercises should be
performed in detail in women. In this study, we aimed
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to evaluate the effect of knowledge and awareness of
PFM on the sexual life of healthy women.

Despite the significance of PFM exercises, as
highlighted in studies conducted by Skaug and Navarro-
Brazalez et al., there is a substantial gap in the
recognition and prioritization of the importance of PFM
health (16,17). It should be noted that Kandadai et al.
revealed alarming statistics regarding women's
participation in pelvic floor exercises: 24% performed
the exercises incorrectly, 39% unintentionally used
other muscles, and 25% performed Valsalva maneuvers
during exercise (18). This clearly indicates a
disconnection  between knowledge and proper
execution.

Despite this evidence, healthcare practices often fail to
acknowledge or value the importance of PFM health. As
stated by Fante et al., recognizing the prevalence of
techniques for PFM exercises and the undervaluing of
PFM health, it is crucial to explore women’s attitudes
towards their floors and raise awareness about
maintaining healthy function (7). Understanding these
attitudes and promoting awareness interventions can be
tailored to improve not only knowledge but also the
practical application of PFM exercises, ultimately
leading to better pelvic floor health and overall well-
being.

In a previous study, sexual dysfunction was identified
with an FSFI score below 26 points (19). Mamuk et al.
on women in Turkey during Covid-19 found that 39.1%
scored below 26.55 points on the FSFI (20). Similarly,
our study observed FSFI scores below 26 in both groups.
However, 49.4% of participants were not informed
about PFM exercises. Only 28% were knowledgeable
about PFM exercises and performed them regularly.
Omodei et al. reported women with PFM weakness had
impaired sexual function. Weak muscles have been
reported to prevent orgasm by providing inadequate
stimulation (21). In our study, 5.8% of the women who
exercised habitually did so to increase sexual arousal,
27.4% to strengthen the pelvic muscles, 11.7% because
of urinary incontinence problems, 21.5% after
pregnancy, and 33.3% for other reasons. The various
reasons behind women’s involvement in PFM exercises
highlight the nature of their engagement. This
emphasizes the importance of providing education and
interventions to address overall pelvic health concerns.
Cetin et al. reported that the FSFI scores of a healthy
control group were significantly better than those of
women with PFM dysfunction (22). According to our
study, there was a relationship between awareness of
pelvic muscle exercises and the FSFI scores.
Accordingly, the FSFI scores of participants with
awareness were better. In addition, a relationship was
found between FSFI scores and level of knowledge of
PFM and Kegel exercises. In other words, these patients

had higher FSFI scores. Our findings are consistent with
those in the existing literature, as PFM health has been
shown to be associated with sexual function in women.
The positive correlation between awareness, knowledge,
and participation in pelvic muscle exercises and higher
FSFI scores suggested that interventions to improve
pelvic floor health may positively affect sexual function.
Recent studies highlight the diverse impact of pelvic
floor problems on various aspects, including social,
physical, psychological, occupational, and sexual
functions, ultimately leading to diminished quality of
life in affected women (22,23). Barut et al. emphasized
the significant influence of sexual dysfunction on
overall quality of life, but found no notable difference in
BDI scores compared to a healthy group with sexual
dysfunction (12). Conversely, a study by Frota et al.
showed no association between pelvic floor dysfunction
and quality of life in postmenopausal women (23).
Interestingly, our study aligns with these findings,
indicating no significant difference in SQOL-F scores
between the groups. We believe that sexual dysfunction
scores do not affect the quality of life and are not
associated with PFM awareness in either group.

Similar to our study, Mojahed et al. used the BDI, FSFI,
and SQOL-F in their study in which they examined
healthy and polycystic ovary syndrome patients (24).
They concluded that sexual dysfunction and anxiety
were observed in both groups, particularly in those with
polycystic syndrome. They concluded that sexual
dysfunction and anxiety were observed in both groups,
particularly in those with polycystic syndrome. Shahraki
et al. reported that the BDI score was significantly
higher and SQOL-F score was significantly lower in
infertile women (25). According to our study results, the
BDI scores were low in both groups. In addition, no
difference was detected between those with and without
PME awareness. We think that this is because the quality
of life was not affected, and the participants were
healthy women.

Our study yielded noteworthy results, with both groups
exhibiting low BDI scores. Importantly, there was no
significant difference in the BDI scores between
participants with and without PME awareness. This may
be attributed to the fact that quality of life was not
affected and the participants were generally healthy
women.

Although insightful, this study has limitations that
should be considered. With a sample size of 182 women
from Turkey, the findings may not be universally
applicable given the potential cultural and regional
variations. Self-reported data introduce the risk of recall
and social desirability biases, which affect the accuracy
of responses. Despite these limitations, this study
provides a foundational understanding of the link
between PFM knowledge, awareness, and sexual health
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in women, suggesting avenues for future research,
including larger, diverse samples and intervention
analyses.

Therefore, our study aimed to evaluate PFM function in
women. In this way, we believe that such studies will
increase the psycho-emotional states and awareness of
patients about their sexual lives, who are given the
opportunity to talk openly about women's health with a
health professional. These results suggest that increasing
women's awareness of pelvic floor health and PTC may
contribute to earlier interventions for health problems
arising from problems related to sexual disorders.
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ABSTRACT
pjective: Detection of copy number variations

through molecular karyotyping is a useful method to assess the
genetic anomalies with dysmorphic features and multiple
congenital anomalies. This study demonstrated the diagnostic
rate of chromosomal microarray analysis in patients with
specific phenotype, and also contributed the literature with
presenting new patients with very rare CNVs.

Material and Methods: Chromosomal microarray analysis was
performed in 419 patients with dysmorphic features and
multiple congenital anomalies.

Results: A total of 61 CNVs were detected in 50 patients
(12%). Two of these patients exhibited a 2933.1 deletion. While
patient 13 presented with speech delay, seizures, behavioral
abnormalities, and a 469 kbp deletion disrupting SATB2, patient
14 displayed immune deficiency, failure to thrive,
hypothyroidism, diarrhea, cryptorchidism, and ectodermal
features such as alopecia, nail dysplasia, and oligodontia. This
patient had a 7.5 Mb deletion on 2¢g33.1g34, which included
CTLA4 and was responsible for the immune deficiency
symptoms of the patient. The CASP10, was not included in the
deletion region.

Conclusions: According to our study, co-deletion of CTLA4
and CASP10 did not lead to phenotypic effects like immune
deficiency. Rather, only the deletion of the CTLA4 gene may
result in hypogammaglobulinemia and immune deficiency.
These findings suggest that chromosomal microarray analysis
can be a valuable tool in diagnosing rare CNVs and guiding
clinical management, particularly in patients with immune
deficiency and other congenital anomalies. Identifying specific
gene deletions, such as CTLA4, may inform personalized
treatment approaches, including immune-modulating therapies,
and provide insights for genetic counseling in affected families.

Keywords:  Congenital anomaly, dysmorphic features,
molecular  karyotyping, 2g33.1 deletion, chromosomal
microarray

Amac¢: Molekiiler y opya sayist
varyasyonlarinin  (CNV'ler) tespiti, dismorfik ozellikler ve
birden fazla konjenital anomali (MCA) ile iligkili genetik
anomalileri ortaya ¢ikarmak i¢in kullanmishdir. Bu calisma,
belirli fenotipe sahip hastalarda kromozomal mikrodizin
analizinin tanisal oranini géstermekte ve cok nadir CNV'lere
sahip yeni hastalar1 sunarak literatiire katkida bulunmaktadir.
Gere¢ ve Yontemler: Dismorfik O6zellikler ve birden fazla
konjenital anomaliye sahip 419 hastada kromozomal mikrodizin
analizi gerceklestirildi.

Bulgular: Toplamda 50 hastada (%12) 61 CNV tespit edildi. Bu
hastalardan ikisinde 2q33.1 delesyonu saptandi. Hasta 13
konugma gecikmesi, ndbetler, davranis bozukluklar1 ve SATB2
genini bozan 469 kbp delesyon ile kendini gosterirken; hasta 14,
immiin yetmezlik, biliyiime geriligi, hipotiroidizm, ishal,
inmemis testisler ve alopesi, tirnak displazisi ve oligodonti gibi
ektodermal Ozellikler sergiledi. Bu hastada, 2q33.1q34
bolgesinde CTLA4 genini igeren ve immiin yetmezlik
belirtilerine neden olan 7.5 Mb delesyon mevcuttu. CASP10
geni ise delesyon bolgesinde yer almamaktadir.

Sonu¢: Calismamiza gore, CTLA4 ve CASP10 genlerinin
birlikte delesyonu bagisiklik yetmezligi gibi fenotipik etkilere
yol agmaz iken, yalnizca CTLA4 geninin delesyonu
hipogamaglobulinemi  ve  bagisiklik  yetmezligi ile
sonuglanabilir. Bu bulgular, molekiiler karyotiplemenin nadir
CNV'lerin tanisinda ve dogumsal anomalileri olan hastalarin
klinik yonetiminde degerli bir arag olabilecegini gostermektedir.
CTLA4 gibi spesifik gen delesyonlarmin belirlenmesi,
bagisiklik diizenleyici tedaviler de dahil olmak {izere
kigisellestirilmis tedavi yaklagimlarina kap1 agabilir ve etkilenen
ailelerde genetik danigmanlik i¢in dnemli bilgiler saglayabilir.

Anahtar Kelimeler: Konjenital anomali, dismorfik bulgular,
molekiiler  karyotipleme, 2033.1 delesyonu, kromozomal

mikrodizin
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INTRODUCTION

Chromosomal microarray analysis (CMA) was a pivotal
diagnostic tool to identify microdeletion/micro-
duplication syndromes, and serve as a first-tier test for a
wide range of childhood diseases which included
developmental delay, congenital anomalies, and
intellectual disability (1,2). This routine molecular
genetic diagnostic method is not only useful to define
well-known syndromes but also provides insights into
the functioning of genes and their effect on phenotype.
The diagnostic success rate of CMA in individuals with
global developmental delay is estimated to range
between 10-25%, varying based on the platform used
and the criteria for patient selection (1-3). In this study,
we aimed to emphasize the diagnostic importance of
CMA in patients presenting with multiple congenital
anomalies and dysmorphic features, as well as to
contribute to the existing literature with new cases.
Additionally, we intended to delineate the clinical
features of two novel patients with 2933.1 deletion, both
exhibiting distinct clinical manifestations despite
sharing the 2933.1 microdeletion syndrome region. This
study stands out as one of the largest series reported
from Tiirkiye in terms of patient number and diversity.

MATERIALS AND METHODS
Patient Enrollment and Study Design
A total of 419 patients with developmental delay,
multiple congenital anomalies, and dysmorphic features,
who applied to Haseki Training and Research Hospital,
Istanbul, Tirkiye, between January 2017 and May 2020,
and were assessed with chromosomal microarray
(CMA), were enrolled in this study. AIll patients
included in this retrospective study were evaluated in the
outpatient clinic of the medical genetics department and
provided written informed consent. Ethical approval for
the study was obtained from the Clinical Research
Ethics Committee of Haseki Training and Research
Hospital (decision no: 2020/86, date: 24.06.2020). The
study design adhered to the principles outlined in the
Declaration of Helsinki.
DNA Isolation and Microarray Analysis
Blood samples were collected from the enrolled patients
and, where available, from their family members.
Genomic DNA was extracted from whole blood using
the QlAamp DNA Blood Maxi Kit (Qiagen, Hilden,
Germany), following the manufacturer's guidelines. The
procedure involves cell lysis, protein precipitation, and
selective DNA binding to a silica-based membrane.
The DNA was eluted in a low-salt buffer for storage.
The quality and quantity of the extracted DNA were
assessed using spectrophotometry (NanoDrop 2000,
Thermo Fisher Scientific, MA, USA) and gel
electrophoresis to ensure high-purity DNA for
subsequent microarray analysis. All microarray

procedures were performed using the CytoScan Optima
Array Kit (ThermoFisher Scientific, MA, United
States), which contains over 315,000 non-polymorphic
markers, DNA  fragmentation, labeling, and
hybridization were carried out according to the
manufacturer’s protocols, with each sample hybridized
onto a CytoScan Optima Array chip.

Data Interpretation

The resulting microarray data were analyzed using
Chromosome Analysis Suite (ChAS) 4.3 software from
Affymetrix. ChAS supports the analysis of large
genomic datasets by utilizing GRCh37/hg19 reference
libraries for CNV detection. The software integrates
robust statistical algorithms for automated data
processing, including quality control  metrics,
normalization, and background correction, ensuring
accurate detection of genomic imbalances. Additional
features include visualization tools for identifying
chromosomal aberrations and reporting functions for
variant classification.

Variant Classification and Databases

Interpretation of CNVs was conducted following the
American College of Medical Genetics and Genomics
(ACMG) and the Clinical Genome Resource (ClinGen)
guidelines. Detected variants were compared against
public and in-house databases, including the Database of
Genomic Variants (DGV), DECIPHER, ClinVar, ISCA,
HGMD, and PubMed. Additionally, our department's
in-house database was consulted to further characterize
the variants. Based on ACMG 2015 criteria, CNVs were
classified into five categories: benign, likely benign,
variant of unknown clinical significance (VUS), likely
pathogenic, and pathogenic. Only variants classified as
VUS, likely pathogenic, or pathogenic were discussed in
this study, while patients with benign or likely benign
findings were excluded from further analysis.

RESULTS

A total of 419 patients (184 (44%) female, 235 (56%)
male) were included in this study. While no CNVs were
detected in 369 patients (88%), CNVs that potentially
explained clinical findings were identified in 50 (12%)
patients. A total of 61 CNVs were detected in 50
patients, with multiple CNVs found in 10 of these
patients. Of the identified CNVs, 45 were deletions and
16 were duplications. Two CNVs (patient 32 and 35)
were classified as VUS, while the others were classified
as pathogenic/likely pathogenic. Table 1 displays the
phenotypic characteristics of the patients and their CMA
results.

CNVs that were identified in 33 patients, overlapped
with the known microdeletion/microduplication
syndrome regions. The identified microdeletions
included 7g11.23 microdeletion (5 patients), 1p36
microdeletion (4 patients), 15911.2g13 microdeletion (3
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patients), WAGR syndrome (2 patients), and 22q11
microdeletion (2 patients). Homozygous deletions were
detected in patient 28, and homozygous duplications
were found in patient 3.
In 11 patients with CNVs of 10 Mb and above, changes
were demonstrated using chromosome analysis. CNVs
between 5 and 10 Mb could not be detected by
chromosome analysis due to the inability to perform
high-resolution banding (HRB)

DISCUSSION
Chromosomal microarray (CMA) is a versatile tool that
serves as a well-established primary diagnostic method
in the assessment of individuals with congenital
anomalies, intellectual disabilities, and developmental
delays. It is also useful for detecting genetic variations
across diverse patient groups. CMA enables the
detection of submicroscopic copy number variations
(CNVs) in pediatric patients with autism spectrum
disorders, guides prognosis and treatment in oncology,
and allows for the identification of microdeletions and
aneuploidies in prenatal diagnosis. It not only facilitates
the identification of known microdeletion and
duplication syndromes but also helps unveil novel
syndromes. Furthermore, CMA contributes to the
understanding of the genetic underpinnings of various
syndromes by elucidating genetic heterogeneity and
identifying new loci harboring potential candidate genes
(1,2).
This study shows the diagnostic yield of CMA in our
patients with congenital anomalies and dysmorphic
features, with a rate of 12%, which was consistent with
other studies from Tirkiye (5-35%) (4-12). This
variability was probably due to the differences in the
number and diversity of patients.
Patient 28 had a homozygous 239 kbp deletion including
exon 1-17 of TOP3B, deletions of which were associated
with epilepsy, autism, and intellectual disability (13-15).
Similarly, with our patient, a homozygous deletion of
TOP3B was identified in an adult male patient with
bilateral renal cancer (16). Loss of TOP3B disrupted
genomic stability and led to cancer, so we continued to
monitor our patient, who was diagnosed at the age of six,
from this perspective.
Patient 13 presented with a 467 kb deletion that included
SATB2 exon 4-11, leading to a diagnosis of SATB2-
associated syndrome. Born from a first-degree cousin
marriage, the female infant exhibited normal percentiles
at birth with no history of hypotonia, feeding problems,
or cleft palate. Head control was achieved at 2 years old,
walking commenced at 4 years old, and the eruption of
primary dentition began at 3 years old. Since the age of
two, the patient has been under medication for seizures
and currently exhibited limited verbal expression.
Intragenic deletions of SATB2 were very rare and have
been reported in only four cases to date (17). Patients

with intragenic deletions, such as patient 13, commonly
presented with intellectual disability and speech delay.
Additionally, dysmorphic features and cleft palate were
seen in some affected individuals. Seizures have usually
been documented in patients with SATB2 point
mutations or large deletions; however, our case
represented the first instance of seizures among patients
with intragenic deletions (18). This was likely due to the
deletion that disrupted the SATB2 gene and resulted in
effects similar to point mutations.

Patient 14, a 7-year-old male, presented with a large
deletion on chromosome 2¢33.1g34 without SATB2.
The patient was born to nonconsanguineous parents
following uneventful prenatal follow-ups, with a birth
weight of 2230 gr and a length of 45 cm at 38 weeks
gestation. Due to respiratory issues, the patient required
incubation for one week after birth and was readmitted
for an additional week due to signs of pneumonia.
Milestones included head control at 2 months, walking
at 18 months, and speech at 12 months. Surgical
interventions were performed for cryptorchidism and
hydrocele, while ongoing treatment for hypothyroidism
was administered. The first hospitalization occurred at
age one due to chronic diarrhea and poor weight gain.
At three years old, the patient had oligodontia and
developed a 3x3 cm alopecia areata in the
temporoparietal region, followed by the loss of lower
eyelashes. While hair regrowth occurred spontaneously,
eyelash regrowth did not, and subsequent hair loss was
permanent. Nail anomalies manifested following a
hand-foot-mouth disease episode at age 5. Laboratory
investigations revealed low levels of IGF1 and IGFBP3,
with immunoglobulin subgroup analysis indicating low
levels of 1gG2 and 1gG4, and also IgG, IgA, and IgE
which were detected below -2SDS. Following
consultation at the immunology clinic, the patient was
diagnosed with immunodeficiency and initiated IV
Immunoglobulin  replacement therapy every three
weeks.

Deletion of patient 14, encompassed the 2q33.1
microdeletion syndrome (Glass syndrome) region and
extended distally. Genes previously associated with
disease within the deletion region included ALS2,
BMPR2, CRYGB, CRYGC, CRYGD, FASTKD2,
NDUFS1, ICOS, CTLA4, PIKFYVE, and TMEM237.
However, evidence of phenotypic association was
shown only for CTLA4 among these genes. Symptoms
observed in our patient, such as recurrent respiratory
tract infections, autoimmune enteropathy, growth
retardation, and hypogammaglobulinemia, may be
attributed to CTLA4 gene involvement. According to the
four reported cases of severe immune dysregulation
associated with heterozygous germline mutations in the
CTLA4, CTLA4 plays a critical role in maintaining T and
B lymphocyte homeostasis (19-21).
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Table 1: Clinical and molecular findings of patients

Year
P | Phenotype Karyotype CNV Size OMIM
Sex
1 4F Shortstature, DD 46, XX 3q29(195734932_197356334)x1 1,621Mb 3q29 m'”‘feﬂgﬂgg syndrome
2 0M Pulmoner stenosis,DD 46 XY 7q11.23(72765457_74154634)x1 1,389Mb W"“ams'fle;‘{gggy”dmme
8 WM Ds)lljrioiFt)cl)lseigSy' scolfosts, conspation, found face, metopic 47,XY ,+i(18)(p10) dn 18p11.32p11.21(136226_15198990)x4 15 Mb tetrasomy 18p #614290
4 o Analatresia, lowset ears, renal pelviektasia, 46.XX 22011.21(18917030_21465662)x1 2,549Mb 22q11.2 deletion syndrome
dysmorphisim #611867
Postnatal overgrowth, severe DD, prominent forehead, -
5 2FF epichantal folds, depressed nasal bridge, anteverte nares, 46,XX 3013.2913.31(112170371_115523299)x1 3,353 Mb 3913.31 dgletion syndrome
agenesis of corpus callosum
Dysmorphism,laringomalasia, diaphragmatic hernia, Williams-Beuren syndrome
6 0/M narrow forhead, prominent metopic ridge, upslanting 46,XY 7011.23(72765457_74197135)x1 1,432 Mb #194050
palpebral fissures
7  0/F Hypotonia, dysmorphism 46,XX 15q11.2913.1(22770421_28660038)x1 5,890 Mb Prader willi
8 9F DD, prominent ears, long face 46,XX 7q11.23(72765457_74175640)x1 1,410 Mb W'"'amsffgi{gggyndmme
9 3M DD, dysmorphism 46,XY 17p11.2(16581800_20271898)x3 3,690 Mb Potocki-Lupski 17p11.2 dup
send 610883
. 697 Mb 1g21.1 deletion syndrome
10 0/M Hydrocephaly, dysmorphism 46, XY 1021.1G21.2(146117290_147814694)x1 1,697 M 4612474
11 o Hypotonia, Low set ears, pes echinovarus, displaced 46, XX 15q11.213.1(22770421_28660038)x1 5,8 Mb Prader-Willi syndrome #176270
nipples, short neck, labial adhesion, sacral hypertrichosis
12 0/M Renal agenesis, aniridia 46,XY 11p14.1p13(30561122_34633745)x1 dn 4 Mb WAGR syndrome #194072
13 13/F DD, speech delay, seizures, behavioral abnormalities 46,XX 2033.1(199826786_200293924)x1 dn 467kb Glass syndrome
Failure to thrive,hypothyroidism, frequent infection
14 7/M history, diarrhea, dysmorphism, ectodermal signs alopesi 46,XY 2033.1934(202450560-209933795)x1 dn 7.5 Mb Pathogenic CNV
areata, nail dysplasia, oligodontia, cryptorchidism
Failure to thrive hypothyroidism, tiz sesli aglama,
triangular face, prominent forehead, sparse hair, .
15 1UF olygodactyly, preauricular apendix, bilateral hallux nail 46,XX,del(3)(p11p13) de novo 3p13p11.1(74115297_88803526)x1 dn 14.7 Mb Pathogenic CNV
hypoplasia, clinodactyly
Bilateral hearing loss, inguinal hernia, cleft palate, DD, 22011.1g11.21(16888899_20295420)x3,
16 11/M decrease m_sqbcutaneous fat tissue, hypertrichosis, messy NA segregation: NA 11023.3025(116589651_134938470)x3 3,407Mb/18,349Mb Emanuel syndrome #609029
eyebrows, joint contractures
17 3m DD pulmoner stenosis, long palpebral fissures, N/A de hovo 3p26.3p25.3(61891_9635471)x1, 9,5mb 20,4 Mb Likely pathogenic CNV

hypertelorism, large ears

9p24.3p21.3(203861_20688117)x3 dn
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DD, language delay, short stature, microcephaly, scoliosis,

18 20/F syndactyly, irreguler periods hyperglisemia, narrow torax, 46, XX segregation: NA 7036.1(148931521_152009647)x1 3 Mb Likely pathogenic CNV
prominent forehead, triangular face
19 OM %Ssr:]‘gfgﬁf’s%a VSD, hirschprung with ileostomia, 46,XY segregation: NA 11q13.2q13.5(67,979,500-75,279,846)x3 73Mb pathogenic CNV
Narrow forehead, epicantus, upslant palpebral fissures,
: - ! ; 7033036.3(136971100_159119707)x1, 22 Mb/2.8 Mb athogenic CNV
20 O/F thick eygbrow_s, depressed nasal brnge, intrauterin growth 46,XX, del(7)(q33-35) pat 15026.3(99595514_102429112)x3 . pathog
retardation, microcephaly, hemangioma
Multiple congenital anomalies, attention deficit, malar 22q11.2 deletion syndrome
21 9/M hypoplasia, short philtrum, asymmetric cup shaped ear, 46,XY 22011.21(18917030-21465662)x1 dn 2.5Mb 4611867
talipes equinovarus, camptodactyly
Aortic regurgitation and aortic stenosis, prominent eyes, Williams-Beuren syndrome
2 8F thick lower lip, delayed speech, tongue tie, oligodontia 46,XX 7q11.23(72654597-74175640)x1 1.3Mb #194050
Growth retardation, aortic coarctation, strabismus, thin dunlicati d
23 4M eyebrows, hypertelorism, cup-shaped ears, thin upper lip, 46,XY Xq28(150633501_155233731)x2 dn 4.6 Mb X028 duplication syndrome
fetal finger pad, undescended testicle, scrotum hypoplasia, #300815
2-3 toe syndactyly
24 14/M Wilms tumor, aniridia, undescended testicle 46,XY N/A 11p13(31781828_35494887)x1 3.7 Mb WAGR syndrome #194072
25 4/F  Cleft palate, micrognathia, retrognathia, sandal gap 46, XY 17024.2024.3(66925909_69578693)x1 2.7 Mb Pierre Robin sequence due to
upstream of SOX9
8p23.3p23.1(158048_6982980)x1,
26 1/M Congenital hypotonia, dysmorphism 46,XY ,der(8)t(8;17)(p23;g25)dn 8p23.1p22(12527948_13509999)x3, 6,825kbp/4,949kbp Likely pathogenic CNV
17g25.3(76092552_81041938)x3 dn
27 o Developmental delay, language delay, dysmorphism, 46,XY 1p36.33036.32(849466-2936815)x1 2.1Mb 1p36 microdeletion syndrome
unable to speak or walk #607872
28 6/M MMR, epilepsy 46,XY 22q11.22(22312374_22551837)x0 239%kbp TOP3B deletion #603582
29 UM '\é'mfﬁacctﬂrrggs callosum hypoplasia, hypertonia, joint 46,XY 10p12.31p12.1(21616814_27323287)x1 5.7 Mb Pathogenic CNV
; 46,XX,der(13)t(9;13)(p23;q33) 9p24.3p22.3(203861_14292138)x3, 13934 deletion syndrome
30 15/F MODY, dysmorphism > — 14Mb /12Mb ; !
ysmorphi segregation: NA 13033.1934(102778024_115107733)x1 including CHAMP1
31 1/F DD, dysmorphism 46,XX,del(18)(022) 18022.1023(65202259 _78014123)x1 dn 12 Mb 18q del syndrome #601808
32 25/F Short stature, recurrent pregnancy loss 46,XX,r(15)(p11.2q26) 15026.3(102,052,633-102,429,112)x1 dn 376 kb VUS, 15026.3 del
33 6/F MMR, dysmorphism 46XX 1p36.32p36.22(5141292_12559766)x1 7.4 Mb 1p36 m'croﬁgée?tg;”zsy”drome
34 a4/m Shortstature, language delay, coarse face, prominent ears, 46,XY,add(7)(g36).ish 4p16.3p15.31(68345_18464078)x3, 18 Mb/1.6 Mb 4p16.3 microduplication
undescended testicle, micropenis der(7)t(4;7)(p16.3;936.3) 7036.3(157473221_159119707)x1 syndrome
B UF 3:::)'/' mouth, prominent lips, epicanthus, developmental 46XX 2q11.2q12.1(102281806_105132332)x1 28Mb VUS CNV
36 34/M Recurrent first trimester abortion in partner 46,XY 11024.3925(129054558_134938470)x1 5.8 Mb Jacobsen syndrome # 147791
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40128.3035.2(134093149_190957473)x3,

10p15.3 microdeletion syndrome

37 1y SGADD,coarse face, hypertelorism,hypertrichosis, 46,XX,der(10)t(4;10)(g28;p15)ma 56 Mb/2 Mb
cerebral atrophy, ASD t 10p15.3(100026_2144362)x1 # 616083, including ZMYND11
38 6F MMR, obesity, dysmorphism 46 XY 1p36.33p36.32(1908648_5195317)x1 32Mb 1p36 microdeletion syndrome
39 7M MMR, strabismus, hypothyroidism, factor 7 and 10 46,XY der(13)t(7;13)(p22;q34) 7p22.3p22.2(43360_4071034)x3, 4Mb/5.7 Mb 13g33-34 deletion syndrome
deficiency mat 13033.3934(109387132_115107733)x1 ' #619148
40 0/M Hypotonia, undescended testicle 46,XY 15011.2913.1(22770421_28828168)x1 6 Mb Prader-Willi syndrome #176270
Multiple fetal abnormalities, dandy walker, corpus
41 M  callosum agenesis, membranous VVSD, bilateral renal 46,—-,der(6)t(3;6)(q25;p25)pat 3025.1q29(151956588_197851986)x3, 45 Mb/ 3,9 Mb Pathogenic CNV
SUM agene . 6p25.3p25.2(156974_4101567)x1
pelviectasis, oligodactyly, terminated
42 2/IM  MMR, dysmorphism 46,XY segregation N/A 7922.3931.1(105182994_108794174)x1 3,6 MB pathogenic CNV
43 1/M Developmental delay, torticollis pulmonary stenosis 46 XY 7011.23(72765457_74217755)x1 1,3Mb Williams-Beuren syndrome
#194050
44 1UF Lissencephaly, band heterotopia, epilepsy 46,XX 17p13.3(2335809_2583616)x1 247kbp Miller-Dieker fissencephaly
syndrome #247200
45 OF Down synrome like dysmorhic features N/A 8p23.3(244625_2223283)x1 8p23.2p11.23(2520625_380 1,9 Mb/35 Mb Inve_rted duplication deletion 8p
26262)x3 (invdupdel 8p) syndrome
46 1/Mm Hypertelorism, epicantus, large nose, atrioventricular 46,XY 9934.3(136808975_138198846)x1 dn 1,3 Mb Ehlers-Danlos syndrome,
septal defect, supravalvular pulmoner stenosis including COL5A1
47 gofF Neurofibromatosis, axillary-inguinal freckling, cafe-a-lait 46,XX 17q11.2(30742545_32015647)x1 dn 1,2 Mb 17q11.2 microdeletion syndrome
macules - #613675
Prenatal growth retardation, seizures, ebstein anomaly, 1p36 microdeletion syndrome
48 1/F  ASD, thick eyebrows, synophris, depressed nasal 46,XX 1p36.33p36.23(811228_9064551)x1 dn 8,2Mb #607872
bridge, nail distrophy, gastroesophageal reflux
DD, dysmorphism, strabismus, ASD, accessory spleen,
prominent metopic suture, enlargement of both lateral . .
49 8IF iricles on brain MR|, atrophy of the cerebral sulci, 46, XX 17021.32q21.33(48645540 50218581)x1 dn 1,5Mb Likely pathogenic CNV
large anterior fontanel
50 4/M Language delay, febril convulsion, autism 46,XY 16p11.2(29662635_30187279)x1 dn 524kbp 16p11.2 microdeletion syndrome

#611913

P: Patient, MMR: Mental motor retardation, ASD: Atrial septal defect, VSD:

Ventricular septal defect, DD: Developmental delay, ID: Intellectual disability, SGA: Small for gestational age
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Similarly, two cases (P1 and P2) with 2933.2933.3
deletions  including ~ CTLA4, have  reported
immunodeficiency and hypogammaglobulinemia (22).
Interestingly, although CTLA4 is located within the
critical region of the 2933 microdeletion syndrome, no
cases of immunodeficiency have been reported in these
patients. The reason behind this is that might be the
balancing effect of another gene in this region.
Mutations in the CASP10 gene, which is also located in
the 2933 microdeletion syndrome region, lead to
autoimmune lymphoproliferative syndrome type 1A
(23). We hypothesized that this discrepancy may be due
to the inclusion of the CASP10 gene in the deletion
region with CTLA4. Further functional studies are
needed to evaluate which genes are responsible for the
immunophenotypic findings in patients.

To enhance diagnostic accuracy, additional analyses
such as whole exome sequencing (WES), next-
generation sequencing (NGS), and non-invasive
prenatal testing (NIPT) may complement CMA
findings. Incorporating functional studies like RNA
sequencing and exploring epigenetic factors can further
refine  diagnoses, providing a comprehensive
understanding of genetic abnormalities and enabling
personalized medical care.

Microarray-based genome-wide analysis not only aids
in the diagnosis of microdeletion/microduplication
syndromes but also provides crucial insights into gene
function. In this study, we found a diagnostic yield of
12% for CMA testing in the 419 cases included. One of
our cases exhibited a 239 kbp homozygous deletion
affecting only the TOP3B gene and was monitored for
renal cancer risk. Furthermore, by discussing in detail
two patients with 2933 deletion, we demonstrated that
while immune deficiency was not observed in patients
with deletions encompassing both CTLA4, which can
cause hypogammaglobulinemia, and CASP10, which
can cause hypergammaglobulinemia, the deletion of the
CTLAA4 gene alone can lead to immune deficiency with
hypogammaglobulinemia. We hope that further
complementary studies will elucidate the functional
changes that deletions involving either one or both of
these genes may cause.

This study emphasizes that the application of CMA in
patients with various clinical findings can help in
determining the etiology of developmental delay and
dysmorphism. Identifying the specific genetic cause of
congenital anomalies and dysmorphic features in each
patient is essential for better personalized medical care,
leading to improved clinical management and access to
relevant support services.
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Preoperatif Uygulanan Swvi Rejiminin Obezite Cerrahisi Gegirecek Olan Hastalarda
Kardiyak Performansa Etkisi

Muhammed Emin ZORA® Bahar OC?
Oguzhan ARUN?

ilhan ECE3
Ates DUMAN4

Hiiseyin YILMAZ3

! Department of Anesthesiology and Reanimation, Faculty of Medicine, Usak University, USAK, TURKIYE
2 Department of Anesthesiology and Reanimation, Faculty of Medicine, Sel¢uk University, KONYA, TURKIYE
3 Department of General Surgery, Faculty of Medicine, Sel¢uk University, KONYA, TURKIYE
4 Department of Anesthesiology and Reanimation, Faculty of Medicine, Atlas University, ISTANBUL, TURKIYE

ABSTRACT
Objective: We must strive to minimize the intraoperative and

postoperative risks for patients who will undergo surgery. In the
treatment of obesity, which is becoming an increasingly
pressing issue, bariatric surgery has become a recommended
option for suitable patients. This study aimed to minimize
potential complications in obese patients by considering the
frequency of cardiac problems and using preoperative fluid
therapy.

Material and Methods: The study included 31 obese patients
with a Body Mass Index of 30 or above, aged 18-50, who were
in the American Society of Anesthesiologists Physical Status
Classifications 1-2 group and were scheduled to undergo
laparoscopic sleeve gastrectomy. Patients were randomly
divided into two groups. The first group did not receive fluid
therapy during the preoperative period. In the second group,
intravenous crystalloid fluid was administered at a rate of 10
ml/kg/hour over 3 hours in the preoperative period, based on
their ideal weight. Cardiac output, stroke volume variation, and
stroke volume index measurements were taken at specific times
intraoperatively in patients from both groups. These parameters
were compared between the groups.

Results: Among the cardiac parameters measured with the
FloTrac™ sensor, only the stroke volume variation values
measured after extubation showed a difference between the
groups. There was no statistically significant difference between
the groups for the other values.

Conclusion: The cardiac output, stroke volume variation, and
stroke volume index values measured at various times during
the surgery are similar between patients who received
preoperative fluid therapy and those who did not. There is a
need for more comprehensive studies that involve different fluid

therapy models and more patients in this area.

Keywords: Obesity, bariatric surgery, cardiac output, fluid
therapy, intraoperative monitoring

(074
Opere edilecek olan hastalarin

postoperatif risklerini en aza indirmek i¢in g¢abalamamiz

Amag: intraoperatif ve
gerekmektedir. Giderek biiyiliyen bir sorun haline gelen obezite
tedavisinde bariyatrik cerrahi, uygun hastalarda Onerilen bir
secenek haline gelmistir. obez hastalarda

kardiyak problemlerin sikligini géz 6niinde bulundurarak, olast

Bu c¢alismada,

komplikasyonlar1 preoperatif sivi tedavisi yardimiyla en aza
indirmek amaclanmstir.

Gere¢ ve Yontemler: Amerikan Anesteziyologlar Dernegi
Fiziksel Statii Siniflandirmalar1 1-2 grubunda, 18-50 yag arasi,
laparoskopik sleeve gastrektomi gecgirecek olan, viicut kitle
indeksi 30 ve lzeri obez 31 hasta calismaya dahil edildi.
Hastalar kura yontemiyle iki gruba ayrildi. 1. gruba preoperatif
dénemde sivi tedavisi uygulanmadi. 2. gruba ise, preoperatif
donemde 3 saatte tamamlanacak sekilde ideal kilosuna gore
saatte 10 ml/kg/saat intravendz kristaloid s1vi uygulandi. 1. grup
ve 2. grup hastalarda intraoperatif olarak belirli zamanlarda
kardiyak output,
indeksi Olglimleri yapildi. Bu parametreler gruplar arasinda

stroke voliim varyasyonu, stroke volim

kargilastirildi.

Bulgular: FloTrac™ sensorii ile olgiilen kalp parametreleri
arasinda sadece ekstiibasyon sonrasi oOlgiilen stroke volim
varyasyonu degerlerinde gruplar arasinda fark bulundu. Diger
degerler igin gruplar arasinda istatistiksel olarak anlamli bir fark
bulunmadi.

Sonug: Preoperatif sivi tedavisi alan ve almayan hastalar
arasinda, ameliyatin c¢esitli zamanlarinda Olgiilen kardiyak
output, stroke volim varyasyonu ve stroke volim indeksi
degerleri benzerdir. Bu konuda daha farkli sivi tedavi
modellerine ve daha fazla hasta iceren kapsamli caligmalara

ihtiyag¢ vardir.

Anahtar Kelimeler: Obezite bariatrik cerrahi, kalp debisi, sivt
tedavisi, intraoperatif izlem
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INTRODUCTION
Obesity is a multifaceted disease with cultural,
environmental, socio-economic, psychological, and
genetic components. The prevalence of obesity has
significantly increased both in our country and around
the world in the last decade (1,2).
It is recommended that obesity be treated to reduce
obesity-related comorbid conditions (such as coronary
heart disease, dyslipidemia, type 2 diabetes, and
hypertension) and mortality rates (3). Since diet and
pharmaceutical agents are generally ineffective, the use
of surgical treatment has increased.
Despite the low mortality rates of bariatric surgery due
to improved postoperative care, complications can still
be fatal (4). In laparoscopic bariatric surgery,
hemodynamic  instability =~ may occur  during
pneumoperitoneum (5). Therefore, it is important to
achieve normovolemia in the patient before the
induction of anesthesia.
The FloTrac™ sensor is a minimally invasive device
that measures cardiac output (CO), stroke volume
variation (SVV), stroke volume index (SVI), and other
hemodynamic parameters from changes in arterial
pressure waveform. Since the FloTrac™ sensor is less
invasive than pulmonary artery catheterization, it is
widely used in operating rooms and intensive care units
(6).
There are no studies in the literature on the effect of fluid
regimens before bariatric surgery on cardiac
performance. Therefore, this study aimed to investigate
the impact of different fluid treatments administered
before bariatric surgery on cardiac stability, as measured
by the FloTrac sensor.

MATERIALS AND METHODS

The study was conducted on patients who underwent
laparoscopic sleeve gastrectomy in the operating rooms
of Selguk University Faculty of Medicine Hospital
between January 16, 2017, and July 15, 2017, following
approval from the Selguk University Faculty of
Medicine Ethics Committee (dated January 11, 2017,
with decision number 2017/20). This single-center,
prospective, and observational study included 31
patients aged 18-50 years. Exclusion criteria were a
history  of  alcohol use, hyperthyroidism,
hypothyroidism, systemic infection, heart failure (EF
less than 45%), chronic obstructive pulmonary disease,
pulmonary hypertension, and previous intra-abdominal
or cardiac operations. All patients fasted for at least 8
hours before surgery. Comorbidities, regular drug use,
and the cardiopulmonary status of the patients were
evaluated. Age, gender, weight, height, body mass index
(BMI), ideal body weight and adjusted body weight,
smoking status, fasting duration, and preoperative 1V
fluid intake were recorded. Ethical approval for the

study was granted, and written informed consent was
obtained from the patients prior to their participation.
Study Groups

Patients were randomly assigned to study groups by
drawing lots. The first group (Group 1) did not receive
any fluid therapy during the preoperative period, and it
was confirmed that these patients exhibited some signs
of dehydration, such as thirst, dry mouth, lips, and
tongue. The second group (Group 2) received 10 ml
kg™ ht of intravenous (iv) 0.9% sodium chloride fluid,
administered over a period of 3 hours based on their
ideal body weight (for example, if the ideal body weight
is 75 kg, the total fluid administered would be
75x10x3=2250 ml). It was confirmed that the patients in
this second group did not show any signs of dehydration.
Anesthesia Procedure

All patients underwent preoperative preoxygenation,
followed by the induction of anesthesia with intravenous
administration of propofol at a dosage of 3 mg kg,
fentanyl at 2 pg kg, and rocuronium bromide at 0.5 mg
kg®. Anesthesia was maintained with a continuous
infusion of propofol at 5 mg kg* h?, remifentanil at 2
ug kgt h'l, and a 50:50 mixture of oxygen and air. An
orogastric tube was inserted in all patients. Mechanical
ventilation was adjusted according to the ideal body
weight, with a tidal volume of 6 ml kg, a positive end-
expiratory pressure of 5 cm H20, and an end-tidal CO,
maintained between 30-35 mmHg. Active warming
devices were used to maintain core body temperature
within the range of 36.5-37°C. All patients received an
intravenous fluid infusion at a rate of 2000 ml per hour,
ensuring adequate urine output (greater than 50 ml per
hour). At the conclusion of the procedure, patients were
extubated under optimal conditions with the
administration of 4 mg kgl sugammadex. Prior to
extubation, 1 mg kg1l of intramuscular tramadol was
administered for analgesia. Postoperatively, patients
were transferred to the ward once their vital signs were
stable, and their Visual Analogue Scale scores were 4 or
below in the post-anesthesia care unit.

Intraoperative Monitoring

After being transferred to the operating room, all
patients were monitored using standard procedures,
including ECG, SpO», temperature, end-tidal CO,, and
invasive blood pressure via the radial artery.
Concurrently, cardiac performance parameters, such as
cardiac output (CO), stroke volume variation (SVV),
and stroke volume index (SV1), were measured through
the invasive blood pressure cannula using the FloTrac
sensor. Throughout the operation, the mean arterial
blood pressure remained above 60 mmHg in all patients.
Anesthesia duration, operative time, and total doses of
propofol (mg) and remifentanil (ug) were recorded.
FloTrac is a minimally invasive monitoring system that
calculates key hemodynamic parameters from an
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invasive arterial cannula every 20 seconds. This system
determines CO and other hemodynamic values by
analyzing changes in heart rate and arterial pressure
waveform. Hemodynamic measurements, including
CO, SVV, and SVI obtained from the FloTrac
monitoring system, were recorded at three distinct time
points:  pre-anesthesia  induction  (PI), post-
pneumoperitoneum (PS), and post-extubation (EKS).
Surgical Technique

Patient positioning was accomplished in two stages. The
first stage involved placing the patient in a semi-
lithotomy position combined with a Trendelenburg tilt
of less than 30 degrees. In the second stage, the patient
was positioned in a semi-lithotomy position with a
reverse Trendelenburg tilt of less than 30 degrees. After
skin disinfection and sterile draping, the surgical
procedure commenced with the insertion of 4-5
laparoscopic trocars. Intra-abdominal pressure was
maintained between 11-15 mmHg throughout the
procedure. All patients underwent laparoscopic sleeve
gastrectomy. At the conclusion of the operation, a
surgical drain was placed in the lower quadrant. No
intraoperative or postoperative complications were
observed.

Statistical Analysis

Descriptive statistics, including mean and standard
deviation, were calculated for the measurements. The
Mann-Whitney U test was employed to compare
measurements between groups. The normality of
variable distribution was assessed both visually (using
histograms and probability plots) and analytically (using
the KoImogpro_v-Smirnov and Shapiro-Wilk tests). For
normally distributed data, the Student's t-test was
applied, wnereas the IMiann-vvnitney U test was used Tor

non-parametric variables. A significance level of p<0.05
was established, and all data were analyzed using SPSS
software, version 22 (SPSS, Inc., Chicago, IL).

RESULTS
The comparison of demographic data between the
groups revealed no statistically significant difference in

terms of age, body weight, height, BMI, ideal weight,
adjusted body weight, and fasting duration. Similarly,
the comparison of intra-abdominal pressure, anesthesia
duration and operative time, intraoperative total
propofol dose and total remifentanyl dose between the
groups showed no statistically significant difference
(p=0.452; p=0.384; p=0.383; p=0.304; p=0.383;
p=0.384; p=0.599; p=0.983; p=0.170; p=0.626;
p=0.566; p=0.384 (Table 1).

There was no statistically significant difference between
the groups in the CO values measured by the FloTrac
sensor (p=0.797; p=0.579; p=0.874 (Figure 1, Table 2).

Table 1: Comparison of demographic and other
perioperative data between groups

Parameters Group 1 Group 2 p
Age 38.8+8.3 40.7 +£135 0.452
Weight (kg) 140 +£26.1 1315+126  0.384
Height (cm) 164.1+7.8 1658 +7.8 0.383
BMI (kg/m?) 52.2+9.1 48.0 +5.0 0.304
{feal weight 59.1+78 608478  0.383
A dicted

I-\UJUDLCU 563 j: 105

weight (kg) 52.6 +£5.0 0.384
Fasting time

(hour) 10.9+21 106+18 0.599
Intraabdominal

pressure 140+13 13.9+09 0.983
(mmHg)

Duration of

anaesthesia 80.8 +30.8 68.0+19.8 0.170
(minute)

Operation time

(minute) 58.1+204 53.0+13.7 0.626

Total dose of

propofol (mg) ~ 212-8+231.8

520.0+180.3  0.566

Total dose of
remifentanyl

(ng)

1986.9+979.5 2080.0+721.1 0.384

Data are expressed as mean + standart deviation. The
difference between groups was analyzed with the Mann
Whitney U test. p<0.05 was considered statistically
significant.

Table 2: Cardiac parameters between groups

WHRGUL  With fluid  p value
PI-CO (I min) 84+21 8.8+26 0.797
PI-SVV (%) 11338 10134 0538
Eéi,\l/ :n({rl'; 397496  409+73 0.593
PS-CO 53+12  5.0%1l7 0.579
PS-SWV 156469 12552 0112
PS-SVI 307586 276:62 0342
EKS-CO 87+18 8520 0.874
EKS-SWV 10634 6330 0.002
EKS-SVI 413+101 429+86 0464

Data are expressed as mean + SD. The difference between
groups was analyzed with the Mann Whitney U test. P < 0.05
was considered statistically significant.

PI1-CO: Pre-anesthesia induction cardiac output, PI-SVV: Pre-
anesthesia induction stroke volume variation, PI-SVI: Pre-
anesthesia induction stroke volume index, PS-CO: Post-
pneumoperitoneum  cardiac  output, PS-SVV: Post-
pneumoperitoneum stroke volume variation, PS-SVI: Post-
pneumoperitoneum stroke volume index, EKS-CO: Post-
extubation cardiac output, EKS-SVV: Post-extubation stroke
volume variation, EKS-SVI: Post-extubation stroke volume
index
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Figure 1: Cardiac output measurements
There was no statistically significant difference between
the groups in the SVI values measured by the FloTrac

sensor (p=0.593; p=0.342; p=0.464 (Figure 2, Table 2).
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Figure 2: Stroke volume index measurements

There was a statistically significant difference between
the groups in only the SVV value measured by the
FloTrac sensor after extubation p=0.002 (Figure 3,
Table 2).

Stroke Volume Variation (SVV)

@ Group 1
B Group 2
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Figure 3: Stroke volume variation measurements

DISCUSSION
Patients with obesity are at an increased risk of
comorbidities and complications. When the specific
complications associated with bariatric surgery are
considered, heightened vigilance and proactive
measures are essential to mitigate potential risks in this
population. Thus, preoperative fluid therapy in these
patients is important for maintaining intraoperative
hemodynamics and preventing subsequent
complications. The timely and accurate detection of
cardiorespiratory changes in these patients, through the
use of advanced and less invasive hemodynamic
monitoring  systems, will significantly enhance
intraoperative decision-making, allowing for more

precise and responsive adjustments in patient
management to optimize outcomes (7,8). This study
evaluated the hemodynamic effects of preoperative fluid
administration in patients undergoing bariatric surgery,
utilizing the FloTrac sensor. The findings revealed no
statistically significant differences in hemodynamic
parameters between patients who received preoperative
fluid therapy and those who did not.

Cardiac involvement is a common finding in patients
with morbid obesity. These patients typically exhibit
elevated filling pressures in both the left and right
ventricles, along with biventricular hypervolemic and
hyperdynamic circulation. Consequently, they are at
increased risk for left ventricular (LV) hypertrophy, left
atrial enlargement, LV diastolic dysfunction, and
varying degrees of LV systolic failure. Preoperative
dietary regimens in bariatric surgery patients may
increase the risk of hypovolemia. In their study, P6so et
al. demonstrated that preoperative weight loss achieved
through a low-calorie diet can lead to significant
intravascular volume depletion in patients with morbid
obesity, thereby increasing the risk of hemodynamic
instability. Furthermore, they underscored the potential
dangers of rapid and unanticipated intravenous fluid
administration in this vulnerable population, which can
exacerbate the risk of acute heart failure and pulmonary
edema, potentially leading to serious perioperative
complications (9). Similarly, Matot et al. emphasized
that in perioperative fluid management, insufficient
fluid administration may lead to hypovolemia and organ
dysfunction, while excessive fluid administration can
result in complications such as edema and organ injury,
highlighting the importance of fluid balance. However,
they concluded that oliguria did not respond to fluid
administration during laparoscopic bariatric surgery.
They suggested that intraoperative low-volume fluid
administration might be beneficial in surgical operations
other than bariatric surgery, as indicated by some
previous studies (10). In this study, our objective was to
prevent potential preoperative hypovolemia in patients
receiving fluid therapy based on ideal body weight,
while also avoiding the risk of heart failure or
pulmonary edema. No cardiac or pulmonary
complications were observed among the patients, which
we attribute in part to the relatively young age of the
study population.

Although laparoscopic sleeve gastrectomy offers
significant clinical advantages, carbon dioxide
pneumoperitoneum can negatively impact renal
function. Patients with pre-existing renal dysfunction or
those undergoing prolonged laparoscopic procedures are
particularly at risk for postoperative renal failure. The
increased intra-abdominal pressure during laparoscopy
exerts a direct compressive effect on the renal
parenchyma and vessels. Additionally, intraoperative

KUTFD | 311



Zora ME et al.
Preoperative Fluid In Obese Patients

KU Tip Fak Derg 2024;26(3):308-313
Doi: 10.24938/kutfd.1495765

blood loss and insufficient fluid management further
reduce intravascular volume, leading to decreased
postoperative urine output. Nguyen et al. conducted a
study examining the effects of prolonged
pneumoperitoneum on intraoperative urine output
during laparoscopic gastric bypass surgery. They found
that patients with obesity experienced a significant
reduction in urine output during the procedure. This
reduction was attributed to the sustained increase in
intra-abdominal pressure caused by the prolonged
pneumoperitoneum. The elevated intra-abdominal
pressure during the laparoscopic surgery likely led to
compromised renal perfusion, which in turn resulted in
decreased urine production. Their findings highlight the
need for careful monitoring of fluid balance and renal
function in obese patients undergoing laparoscopic
gastric  bypass surgery to prevent potential
complications associated with low intraoperative urine
output (11). In our study, intra-abdominal high pressures
were not observed, and the operative times were
consistent with those reported in the literature. We
believe that these factors contributed to the absence of
renal complications in our patient cohort.

Fluid administration in critically ill patients is
commonly performed to increase cardiac preload. CO is
considered one of the most critical hemodynamic
parameters for assessing cardiac function and guiding
treatment (12). However, recent studies have
demonstrated that approximately 50% of critically ill
patients do not exhibit the anticipated therapeutic
response (13). Our study aimed to evaluate the effects
on hemodynamic parameters and protect patients from
potential complications. However, the findings revealed
no significant differences between the groups.

SVV represents the variation in stroke volume over a 30-
second period. It reflects the impact of respiratory
movements on venous return and is considered a reliable
parameter, particularly when thoracic integrity is
maintained. During inspiration in  mechanical
ventilation, the rise in intrapulmonary pressure
substantially decreases the negative intrapleural
pressure, reducing venous return and CO, while during
expiration, the opposite occurs, leading to significant
fluctuations in SVV between inspiration and expiration
when circulating blood volume is insufficient (14).
Recently, SVV has gained attention as a dynamic
parameter for fluid management, being regarded as a
superior alternative to CVP for determining whether
fluid loading will increase CO (15). However, this study
found no significant difference in overall SVV values
between the groups.

The primary cause of organ dysfunction in hypovolemia
is tissue hypoperfusion. Depending on the severity of
hypoperfusion, all organs may be affected, with
particular vulnerability observed in the kidneys,

gastrointestinal tract, and lungs. Jain et al. reported that
perioperative fluid management can have dual
outcomes, noting that while fluid restriction may lead to
acute tubular necrosis and organ dysfunction, excessive
fluid administration can result in pulmonary edema,
hypertension, and the need for respiratory support;
however, their study concluded that SVV-guided fluid
optimization may reduce blood pressure fluctuations
and the requirement for postoperative ventilator support,
while simultaneously preventing excessive fluid
administration (16). In this study, we aimed to assess the
difference between groups receiving and not receiving
fluid by performing SVV measurements using the
Flotrac sensor; however, no significant difference was
observed.

Intravenous fluids are frequently administered to
counteract the reduction in venous return caused by
anesthetic agents and preoperative fasting. However,
there is still no consensus regarding the optimal
approach to  preoperative fluid management.
Physiologically, it is essential to maintain adequate
venous return during the induction of anesthesia.
Therefore, sufficient fluid should be infused prior to the
onset of anesthetic-induced vasodilation to compensate
for relative hypovolemia. Myrberg et al. demonstrated
that preoperative fluid therapy administered based on
ideal body weight significantly enhances hemodynamic
stability during the induction of anesthesia. They also
suggested that, theoretically, the combined use of
preoperative fluids and vasoactive agents might offer a
superior approach to maintaining hemodynamic stability
during anesthesia induction compared to the use of
either method alone (17). In our study, patients were
continuously monitored using the Flotrac sensor
throughout the surgical procedure. It was observed that
the preoperative administration of crystalloid fluids
resulted in a significant difference only in the stroke
volume variation measured after extubation among
cardiac output and other cardiac performance
parameters in patients with obesity, while no significant
differences were observed in the other parameters. This
study involved a relatively young population without
significant comorbid conditions. We believe that these
two factors contributed to the tolerance of fluid deficits
and the prevention of potential cardiac failure in the
group that did not receive preoperative fluid
administration.

Upon reviewing the existing studies, it is evident that
significant uncertainties persist regarding optimal fluid
management in bariatric surgery.

Our study has several limitations. Preoperative fluid
therapy was calculated based on ideal body weight to
prevent volume overload and potential cardiac
complications, but current body weight was not
considered. The depth of anesthesia was not monitored
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using objective methods, such as bispectral index
monitoring, which constitutes a limitation of this study.
While the FloTrac system is appropriate for use in
patients with obesity, its data reliability may be
compromised in individuals with morbid obesity due to
decreased chest wall compliance, reduced pulmonary
compliance, and an enlarged left ventricular wall.
Furthermore, increased intra-abdominal pressure could
impact the accuracy of SVV measurements. Relying on
a single method for perioperative invasive monitoring
may have introduced inconsistencies in FloTrac
measurements during potential system failures.
Additional limitations of our study include the small
sample size, the absence of patients with significant
comorbid conditions (e.g., heart failure), and the
relatively young age of the participants.

The strengths of this study include the use of the
innovative and dynamic Flotrac measurement system, as
well as its prospective design.

In conclusion, administering crystalloid fluids based on
ideal body weight does not influence intraoperative
hemodynamic parameters, including CO, SVV, and
SVI, in patients undergoing bariatric surgery via the
laparoscopic sleeve gastrectomy technique. Further
research is required to explore alternative fluid therapy
models and to conduct comprehensive studies involving
larger patient cohorts.
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UREME CAGINDAKI KADINLARIN SERVIKS KANSERINE
YONELIK BILGIi TUTUM VE DAVRANISLARININ SAGLIK
INANC MODELINE DAYALI INCELENMESI

Investigation of Reproductive Age Women's Knowledge, Attitudes and Behaviors Towards
Cervical Cancer Based on Health Belief Model

Mehmet Ali SEN!

Eda YAKIT AK!

1 Dicle Universitesi Atatiirk Saglik Hizmetleri MYO, Saglik Bakim Hizmetleri Boliimii, Yash Bakimi Programi, DIYARBAKIR,
TURKIYE

(074
Amag¢: Bu caligma, iireme c¢agindaki kadmlarin serviks
kanserine yonelik bilgi, tutum ve davramslarmm Saglik Inang
Modeli cercevesinde degerlendirilmesi amactyla
gergeklestirilmisti. Bu kapsamda, kadmlarin serviks kanseri
hakkindaki bilgi diizeylerinin ve erken tani hizmetlerinden
yararlanma durumlarinin belirlenmesi hedeflenmistir.

Gerec ve Yontemler: Calisma, Kasim 2023 tarihinde ¢evrimigi
anket yontemi ile 18-49 yas araligindaki 334 kadin ile
gerceklestirilmistir. ~ Veriler, gecerliligi ve  giivenilirligi
kanitlanmig Rahim Agzi Kanseri ve Pap Smear Testi Saglik
Inang Modeli Olgegi ile toplanmustir. Tamimlayici verilerin
analizinde sayi, yilizde, ortalama, standart sapma ve lojistik
regresyon analizi kullanild. Istatistiksel anlamlihik degeri 0.05
olarak alinmustir.

Bulgular: Kadmlarm %51.5'nin serviks kanseri hakkinda hi¢
bilgisinin olmadig1, %20.1'inin pap smear testini bildigi ve
%80.2'sinin pap smear testi yaptirmadigi saptandi (p<0.05).
Kadinlarin 6lgegin alt faktorlerinden duyarlilik (7.91£2.19),
onemseme (23.61£5.10), saglik motivasyonu (9.87+£2.40) ve
engel algist (37.28+£8.92) puanlarmin orta diizeyde ve yarar
algist (32.74+5.00) alt faktorii puanlarinin ise yiiksek diizeyde
oldugu saptand1. Olgekten alinan ortalama puanlarin yas, egitim
durumu, gelir durumu ve ilk cocugu dogruma yas1 gibi
faktorlerden etkiledigi belirlendi (p<0.05). Yapilan lojistik
regresyon analizinde serviks kanseri hakkinda bilgi sahibi
olmay: evli olmanin 5.198 kat, egitim durumundaki artigin
1.741 kat, gelir durumundaki artisin 2.457 kat, serviks kanseri
yakmlarinin olmasmin 5.005 kat ve jinekolojik muayene
yaptirmis olmanin 1.438 kat artirabilecegi saptandi (p<0.05).

Sonu¢: Kadmlarin serviks kanseri hakkinda yetersiz bilgiye
sahip olmasmin tarama hizmetlerinden yararlanmanin 6niinde
ciddi bir engel oldugunu ortaya koymaktadir. Bu bulgular,
toplum tabanli egitim programlarinin gelistirilmesi gerektigini
gostermektedir.

Anahtar Kelimeler: Servikal kanser, pap smear, risk faktérleri,
saglik inang modeli

ABSTRACT

Objective: In this study we aimed to evaluate the knowledge,
attitudes, and behaviors of reproductive-age women towards
cervical cancer within the framework of the Health Belief
Model, aiming to identify barriers and facilitators for effective
screening practices.

Material and Methods: The study was conducted in November
2023 with 334 women aged 18-49 years by online survey
method. The data were collected with a Data Collection Form
and Cervical Cancer and Pap Smear Test Health Belief Model
Scale which was validated and reliable .. Number, percentage,
mean, standard deviation, and logistic regression analysis were
used to analyze descriptive data. The statistical significance
level was chosen as 0.05.

Results: The results revealed that 51.5% of the participants had
no knowledge about cervical cancer, 20.1% were aware of the
pap smear test, and 80.2% had not undergone a pap smear test It
was found that women had medium-level scores for sensitivity
(7.91£2.19), caring  (23.61+£5.10), health  motivation
(9.87+2.40), and barrier perception (37.28+8.92) sub-factors of
the SIM Scale and high-level scores for benefit perception
(32.7445.00) sub-factor. It was determined that the mean scores
obtained from the scale were affected by factors: Age,
educational status, income status, and age at the first childbirth
(p<0.05). Logistic regression statistical analysis showed that
being married was linked to a 5.198-fold increase in knowledge
about cervical cancer, higher educational qualifications were
linked to a 1.741-fold increase, higher income status was linked
to a 2.457-fold increase, having relatives with cervical cancer
was linked to a 5.005-fold increase, and having gynecological
examination was linked to a 1.438-fold increase in knowledge
about cervical cancer (p<0.05).

Conclusion: Our findings indicate that the lack of awareness
about cervical cancer among women poses a significant barrier
to screening services. Community-based educational initiatives
are essential to improve knowledge and uptake of cervical
cancer screening among women of reproductive age.

Keywords: Cervical cancer, pap smear, risk factors, health
belief model
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GIRiS

Servikal (rahim agzi) kanser, Onlenebilir ve erken
tanilanabilir kanserler arasinda yer almaktadir. Ancak
bu ozelligine ragmen halen kadinlar arasinda en sik
goriilen dordiincii kanser olma 6zelligini tagimaktadir.
GLOBACAN verileri, diinya genelinde tahmini 604 bin
serviks kanseri vakasinin oldugunu ve bunlarin 342
binin 6liimle sonuglandigi bildirilmistir (1). Servikal
kanser ayni zamanda gelismekte olan iilkelerde en
yaygimn ikinci kanserdir ve kansere bagli Oliimlerin
iigiincii nedenidir (2). Ulkemizde ise serviks kanseri
kadin kanserleri arasinda onuncu sirada yer almaktadir.
Yillar i¢inde vaka sayisi azalsa da ciddiyetini korumaya
devam etmektedir (3). Gelismekte olan iilkelerde serviks
kanserini 6nleme programlarina yapilan harcamalar
yetersizdir ve yeterince yayginlastirilmamistir. Bu gibi
nedenlerle az gelismis ya da gelismekte olan iilkelerde
serviks kanseri ciddi bir sorun olarak etkisini
siirdiirmektedir (4).

Serviks kanseri i¢in bir¢ok risk faktorii bulunmaktadir.
Bunlar arasinda, 21 yasindan o6nce cinsel iligkiye
baslanilmasi, birden fazla cinsel partnere sahip olma, 5
yildan uzun siiren oral kontraseptif kullanimi, artmig
parite, sigara kullanim1 ve diger cinsel yolla bulasan
enfeksiyonlarin ~ varligi  Ozellikle  ciddi  risk
olusturmaktadir (2,5). Serviks kanserinin en oOnemli
nedeni ise yiiksek riskli Human Papilloma Virus (HPV)
tiirlerinden tip 16 ve 18'dir. HPV enfeksiyonu cinsel
yolla bulasan ve en sik goriilen enfeksiyonlardan biridir
(6). HPV'nin yiizden fazla gesidi vardir ve en az on
dordii kansere neden olmaktadir. Bazi1 kadinlarda HPV
enfeksiyonun bulagmi takiben serviks kanserinin
gelismesi 15-20 yili almaktadir. Bu nedenle tarama
hizmetlerinin siirekli ve etkin kullanimi kanserin erken
teshisinde 6nem tagimaktadir (7). Serviks kanserini
onlemenin en 6nemli yolu nedenleri ve risk faktorlerini
ele alarak  yayilimini  azaltacak  girisimlerde
bulunmaktadir. Diinya Saglik Orgiitii, serviks kanserinin
eliminasyonu i¢in 15 yasina kadar olan kiz ¢ocuklarimnin
HPV’ye karst asilanmasini, 35-45 yas arasindaki
kadinlarin taranmasint ve erken teshis konulan
kadinlarin tedavisinin baglamasini dnermektedir (7).
Ulkemizde 20 yildan uzun siiredir serviks kanseri teshisi
igin pap smear testi iicretsiz tarama hizmetleri dahilinde
verilmektedir. 2014 yilindan itibaren HPV-DNA testi
uygulamasi da bu kapsama alinmigtir. Ancak bu testlerin
hedef kitlede yeterince yayginlig1 saglanamamigtir (8).
Diger taraftan 9 ve 14 yaslar1 arasinda olan kiz
¢ocuklarinin  agilanmasinin = HPV  enfeksiyonunu
onlemenin 6nemli bir adimi olarak goriilse de lilkemizde
halen ulusal as1 programi kapsaminda yer almamakta ve
yiiksek maliyetler nedeniyle talep gdérmemektedir (9).
Mevcut tarama hizmetlerinin dahi talep gérmemesi bu
kanserin dnemsenmedigi ya da yeterince bilinmedigi
sonucunun ¢ikarilmasina neden olmaktadir. Tarama

hizmetleri iicretsiz ve hayat kurtaric1 6zellikte olmasina
ragmen, yeterince yararlanilmadigimi  anlamaya,
engelleri belirlemeye ve bu engellerin kaldirilmasina
yonelik modellerin kullanimi sorunlarin ¢dztiimiinde
sistematik bir yol izlenmesini saglayacaktir. Saglik
inang modeli (SIM), tarama hizmetlerinin iicretsiz
verilmesine ragmen bireylerin bu hizmetlerden neden
faydalanmadigini anlamaya yonelik gelistirilen bir
davranis modelidir. SIM, ilgili hastaliga kars1 algilanan
ciddiyet, algilanan duyarlilik, algilanan
yarar/motivasyon, saglik motivasyonu ve algilanan
engeller bilesenleri ile bireylerin durumu anlama ve
¢ozmeye odaklanmaktadir (10). SIM dogrultusunda
kadinlarin ~ serviks kanseri tarama hizmetlerine
erisimindeki engelleri, motivasyasyon yeterliliklerini ve
katilimi etkinlestirmek amaciyla neler yapilabilecegi
konusunda yol gosterici olabilir.

Calismamiz iilkemizde serviks kanseri koruyucu
hizmetlerinin erisilebilir olmasina ragmen yeterli
kullanilmamasinin nedenlerini incelemeye yoneliktir.
Calismamizin ~ sonuglart  yeterli bir 6rneklemde
kadmlarm serviks kanseri bilgisini ve tarama
hizmetlerine katilimin &niindeki engelleri gostererek
yeni Onleme stratejileri belirlemede etkili olacaktir. Tim
bu nedenlerle kadinlarin serviks kanserine yonelik bilgi,
tutum, davraniglarimi  ve erken tani hizmetleri
hakkindaki bilgilerini degerlendirecek c¢aligmalarin
literatiire katki saglayacagi aciktir. Bu ¢alisma, iireme
cagindaki kadinlarin serviks kanserine yonelik bilgi,
tutum  ve  davramiglari  belirlemek  amaciyla
gergeklestirilmistir.

GEREC VE YONTEM

Bu arastirma kesitsel ve tanimlayici tipte planlanmigtir.
Calismanin evrenini 18-49 yas arasindaki iireme
cagindaki  kadinlar  olusturmustur.  Caligmanin
orneklemi, 2020 y1li resmi niifus sayist (11) ve serviks
kanserinin Tirk toplumunda gériilme sikligi temel
alinarak evrenin bilindigi formiilden (n=N t>p q / d*> (N-
1) + t? p q) yararlanildi ve %95 giiven aralig1 ve %5 hata
pay1 ile 334 kadin olarak belirlenmistir (1). Calisma 8-
30 Kasim 2023 tarihleri arasinda yiiriitiilmistiir. Dicle
Universitesi Sosyal ve Beseri Bilimler Etik Kurulu
Basgkanligindan  E-14679147-663.05-597637  say1
numarast ile etik kurul izni alinmistir.

Verilerin Toplanmasi

Tiirkiye'de yasayan 18-49 yas arasinda olan Tiirkge
konusan ve okuyabilen kadinlar c¢aligmaya dahil
edilmistir. Calisma ¢evrimigi anket formu (Google
form) ile ve sosyal medya (Linkedln, Instagram,
Facebook) araciligiyla veriler toplanmistir. Her
arastirmaci kendi sosyal medya sayfalarinda gevrimici
anket web baglantis1 paylasmistir. Hedeflenen sayida
katilimci1  tamamlanana kadar c¢evrimi¢i  anket
uygulanmaya devam etmistir. Katilimc1 kadinlara
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ankete katilim i¢in herhangi bir 6deme yapilmamistir.
Anketi tiklayan kadinlara baslangigta calismanin
amacmi agiklayan, istedikleri zaman c¢alismadan
¢ekileceklerini bildiren ve katilma onamlar istenen ilk
sayfa yer almistir. Anketteki sorular1 tamamlamayan ve
iireme ¢ag1 doneminde olmayan (18 yas alt1 ve 49 yas
iizeri) kadinlar ¢calismadan diglanmistir.

Veri Toplama Araglart

Tanitict Bilgi Formu ve Rahim Agzi Kanseri ve Pap
Smear Testi Saglik inang Modeli Olgegi kullanilmustir.
Tamtict Bilgi Formu

Arastirmacilar  tarafindan literatiir ~ dogrultusunda
gelistirilen ve kadmlarin sosyo-demografik (yas,
cinsiyet vb.) ve rahim agz1 kanserine yonelik risk
faktorlerini ve bilgilerini belirlemeyi amaglayan toplam
25 sorudan olusan soru formudur (12).

Rahim Agzi Kanseri ve Pap Smear Testi Saghk Inang
Modeli Olgegi

1984 yilinda Champion tarafindan meme kanseri
taramalarinda kullanilmak tizere gelistirilen 6l¢ek, 2011
yilinda Giiveng ve arkadaslari tarafindan serviks kanseri
ve taramasi i¢in uyarlanmis, gegerlik ve giivenilirlik
calismalar1 yapilmustir (13,14). Olgegin 35 maddesi ve
bes alt boyutu vardir. Alt boyutlar; ciddiyet (4-10
maddeler), pap smear yarar ve motivasyonu (11-18
maddeler), duyarliik (1-3  maddeler), saglik
motivasyonu (19-21 maddeler) ve pap smear
engelleridir (22-35 maddeler). Olgek; 5°1i likert tipidir
ve “Kesinlikle katilmiyorum”, “Tamamen katiliyorum”
yontemi kullanilmig olup, alt boyutlara iligskin puanlar
hesaplanmaktadir. Puanlarin yiikseldik¢e duyarlilik,
Onemseme, motivasyon ve yarar algisi alt boyutlarinin
yiksek algilandigint gostermektedir. Engel algisi alt
boyutu puaninin yiiksekligi ise, pap Smear testi
yaptirmaya iligkin yiiksek seviyede engellerin oldugunu
isaret etmektedir. Caligmamizda Olgegin Cronbach
Alpha degeri 0,70-0,90 arasinda bulunmustur.

Verilerin Degerlendirilmesi

Elde edilen veriler SPSS 20,0 paket programi ile sayi,
ylizde, ortalama, standart sapma ve lojistik regresyon
analizi kullanilarak analiz edilmistir.  Istatistiksel
Olciimlerde anlamlilik degeri 0,05 olarak belirlenmistir.
Olgek degiskenleri Skewness-Kurtosis testi ile sayisal
olarak incelenmis ve normal dagilim gosterdigi
Saptanmuigtir.

Arastirmanin Stirliiklart

Arastirmanin smirhiliklart arasinda kesitsel ¢alisma
tasariminin degiskenler arasindaki nedensel iligkileri
tam  olarak  aciklamaya  imkéan
bulunmaktadir. Ayrica, veri toplama ydntemi olarak
kullanilan anketin 6z bildirime dayali olmas1 ve sosyal

vermemesi

istenirlik ile hatirlama yanlhiligina neden olabilecegi
unutulmamalidir. Cevrimigi anketin diger bir yanlilig
da sosyal medya kullanmayan ya da internet erigimi
olmayan kadlara ulagimi yeterince saglayamamasidir.

Calismanin kesitsel ve tanimlayici olarak tasarlanmast
ve kadinlarin deneyimlerinin derinlemesine
anlagilmasini saglayacak nitel veri eksikligi de diger bir
smirliligidir. Ayrica, calismanin sadece Tiirkiye'de ve
siirlt bir katilime1 orant ile gergeklestirilmis olmasi,
elde edilen sonuclarmn farkl: kiiltiirel ve sosyoekonomik
Ozelliklere sahip bolgelerde ya da iilkelerde
genellenemeyecegi  anlamina  gelmektedir.  Bu
baglamda, daha genis kapsamli, boylamsal ve karma
yontemli arastirmalarin yapilmasi 6nerilmektedir.

BULGULAR
Kadinlarin yas ortalamalar1 28.70+9.46, %40.1°1 30 yas
ve tizerinde, %56’smin (n:187) medeni durumu bekar,
%45.8’inin (n:153) egitim diizeyi lisedir. Katilimcilarin
yas, egitim durumu ve gelir diizeyine gore dagilimi
Tablo 1’de verilmistir.

Tablo 1: Katilimcilarin yas, egitim durumu ve gelir
diizeyine gore dagilimi (n=334)

n %
Yas
18-20 yas 79 23.7
21-29 yas 121 36.2
>30 134 40.1
Medeni durum
Bekar 187 56.0
Evli 147 44.0
Egitim durumu
Ortaokul ve alt1 53 15.9
Lise mezunu 153 45.8
Lisans ve iizeri 128 38.3
Calisma durumu
Evet 89 26.6
Hayir 245 73.4
Algiladig1 ekonomik durum
Kotii 78 23.4
Orta 228 68.3
Tyi 28 8.4
Cocuk sahibi olma
Evet 141 42.2
Hayir 193 57.8
Evlilik yas1*
<18 yas 40 24.7
19-24 yas 66 40.7
>25 yas 56 34.6
ik ¢ocugu dogurma yagr**
<18 yas 16 11.3
19-24 yas 68 47.9
>25 yas 58 40.8
Sigara kullanim
Evet 74 22.2
Hayir 260 77.8
Beden Kitle indeksi
<19 Zayif 72 21.6
19-24.99 Normal kilolu 157 47.0
25-29.99 Pre-obez (kilolu) 74 22.2
=30 Obez 31 9.3

*Bu soruya 162 kisi cevap vermistir. **Bu soruya 142 kisi
cevap vermistir.
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Kadmlarin %51.5'inin serviks kanseri hakkinda bilgi
sahibi olmadigi ve %80.2'sinin pap smear testi
yaptirmadigt tespit edilmistir. Bu bulgular, kadinlarin
serviks kanseri tarama hizmetlerinden yararlanma
oranlarmin diistik oldugunu gostermektedir.
Katilimeilarin jinekolojik saglik dykiisii, serviks kanseri
ve pap smear testi hakkinda bilgi durumlar: Tablo 2’de
verilmistir.

Tablo 2: Katilimcilarin serviks kanseri ve pap smear
testi bilgilerine yonelik bulgular (n=334)

n %

Jinekolojik hastalik gecirme

Evet 96 28.7

Hay1r 238 713
En son jinekolojik muayene olma zamam

Hi¢ olmayan 152 455

Son 1 yil 107 321

>2yil 75 225
Erken teshis serviks kanserinden koruyabilir

Evet 327 979

Hay1r 7 2.1
Serviks kanseri teshis yontemlerini bilme

Hay1r 195 584

Evet 139 416
Serviks kanseri hakkinda bilgi

Yok 172 515

Orta 124 371

Iyi 38 114
Yakinlarinda serviks kanseri teshisi

Yok 278  83.2

Var 56 16.8
Yakinlarinda serviks kanseri teshisi (n:56)

1. derece akraba (anne, kiz kardes) 14 25.0

2. derece akraba (teyze, hala) 19 33.9

3. derece akraba (diger) 23 41.1
Serviks kanseri ile ilgili bilgiyi kaynaklar1 (n:162)

Aile 17 5.1

Arkadag 12 3.6

Sosyal medya 46 13.8

Saglik personeli 87 26.0
Serviks kanseri 6nlenme yontemleri bilgisi

Var 313 937

Yok 21 6.3
Pap smear testi hakkinda bilgi

Evet 267  79.9

Hayir 67 20.1
Pap smear testi ile ilgili bilgi kaynaklari®

Televizyon, dergi, gazete 99 29.7

Saglik calisani 111 33.2

Arkadag, komsu 57 171

Konferans seminer 39 11.7
Pap smear testi yaptirma durumu

Evet 66 19.8

Hayir 268  80.2
Son 5 yilda pap smear testi yaptirma

Evet 54 16.2

Hayir 280 83.8
Pap smear testinin yapildig: yerleri bilme

Evet 137 410

Hayir 197  59.0
Diisiindiikleri serviks kanseri risk faktorleri*

Erken yasta cinsel iligkiye baglama 139 416

Cok eslilik 200 59.9

Sik vajinal enfeksiyona, HPV ve herpes viriisiine 296 67.7
yakalanma

HPYV agis1 yaptirmama 124 371

Uzun siire ve geng yastan itibaren dogum kontrol 74 299
hap1 kullanma )

Korunmasiz cinsel iligki 113 338

Tlk gebelik yasinin <20 yas alt1 ve >30 yas tstii 75 205
olmasi

Kotii perine hijyeni 194  58.1

Calismada kadinlarin rahim agzi kanseri ve pap smear
testi saglik inang modeli Olcegi alt boyutlarindan
aldiklar1 toplam puanlariin sirasiyla duyarlilik algisi
7.91£2.19, onemseme algisi 23.61£5.10, saglik
motivasyonu algis1 9.87+2.40, engel algis1 37.28 £8.92
ve yarar algis1 32.7445 olarak belirlenmistir. Bu sonuca
gore yarar algisi alt boyutu puan ortalamasinin yiiksek
diizeyde oldugu ve diger alt boyutlarin puan
ortalamalarinin ~ ise  diigik  diizeyde  oldugu
goriilmektedir. Katilimcilarin rahim agzi kanseri ve pap
smear testi saglik inang modeli 6lgegi Alt boyutlarindan
aldiklar1 puan ortalamalar1 Tablo 3’te verilmistir.

Tablo 3: Katilimcilarin rahim agzi kanseri ve pap
smear testi saglik inan¢ modeli 6l¢egi alt boyutlarindan
aldiklar1 puanlarin ortalamalari

Olcek Alt Boyutlar X +SS Min-Max N

Duyarhlik Algisi 7.9142.19 3-15 334

Onemseme Algis 23.61+5.10 7-35 334

Yarar Algisi 32.74+5.00 8-40 334
Saghk Motivasyonu 9 8742 40 3-15 334
Algis1

Engel Algisi 37.28+8.92 14-70 334

*Birden fazla segenek isaretlemistir

X: Ortalama, SS: Standart Sapma, Min: Minimum, Max:
Maksimum

Rahim rahim agzi kanseri ve pap smear testi saglik
inang modeli 6lgegi alt boyut ortalamalari ile sosyo-
demografik ozelliklerinin karsilagtiritlmasi Tablo 4°te
verilmistir. 18-20 yas arasinda olanlarin Onemseme, lise
ve alt1 egitimi olanlarin Duyarlilik, Yarar ve Engel, orta
ve tizeri ekonomik durumda olanlarin Yarar, orta ve alt1
ekonomik durumda olanlarin Engel, 19-24 yas arasinda
evlenenlerin Engel, 19 ve dsti yasta ilk dogum
yapanlarm Yarar ve BKIi obez olanlarin Saglik
Motivasyonu alt boyutu istatiksel olarak anlamli yiiksek
bulunmustur (p<0.05).

Olgegin Alt Boyut ortalamalari ile serviks kanseri bilgi
ve risk faktorleri 6zelliklerinin karsilagtirilmasi Tablo
5’te  verilmistir. Jinekolojik hastalik gegirenlerin
Onemseme, serviks kanseri teshis yontemlerini
bilenlerin  Yarar, Saghk Motivasyonu ve Engel,
yakinlarinda serviks kanseri 6ykiisii olanlarin Duyarlilik
algist alt boyutlari,

Pap smear testi hakkinda bilgi alanlarin Duyariilik ve
bilgi alamayanlarin Engel. Pap smear testi yaptiranlarn
Saghk Motivasyonu ve yaptirmayanlarin Engel, son 5
yilda pap smear testi yaptirmayanlarin Engel ve pap
smear testinin yapildig1 yerleri bilenlerin Onemseme,
Yarar ve Saglik Motivasyonu ve bilmeyenlerin Engel alt
boyutu istatiksel olarak anlamli yiiksek bulunmustur
(p<0.05).
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Tablo 4: Kadinlarin rahim agz1 kanseri ve pap smear testi saglik inang modeli 6l¢egi alt boyutlar: puanlarina gore sosyo-

demografik 6zelliklerinin karsilagtirilmasi (n=334)

Duyarhhk Onemseme Yarar Saghk Motivasyon Engel
X+ss X+ss X+ss X+ss X+ss
Yas
18-20 yas (n:79) 8.10+1.99 22.79+4.79 32.62+4.95 9.3842.51 37.79+7.21
25-29 yas (n:121) 7.93+2.29 24.48+5.01 2 32,97 +5.14 9.89+2.34 38.01+8.81
>30 (n:134) 7.78+2.22 23.30+5.20 32.60+4.94 10.15+2.34 38.30+9.85
F 0.527 3.070 0.196 2.545 1.403
p 0.591 0.048 0.822 0.080 0.247
Medeni durum
Bekar (n:187) 7.92+2.15 23.62+4.95 32.82+4.93 9.74+2.32 37.50+7.72
Evli (n:147) 7.90£2.25 23.59+5.30 32.63+5.10 10.03+2.50 37.01+10.27
T 0.040 0.072 0.346 -1.101 0.498
p 0.968 0.942 0.730 0.272 0.619
Egitim durumu
< Ortaokul (n:53) 8.38+2.412 23.34+5.70 31.17+5.73°b 10.07 +2.94 39.29+8.602
Lise mezunu (n:153) 8.16+1.992 23.93+4.86 32.42+4.99 9.66 +2.44 38.66 £8.072
>Lisans mezun (n:128) 7.42+2.24 P 23.34+5.13 33.77+447% 10.03 £2.07 34.80£9.50"
F 5.517 0.556 5.829 1.101 8.509
p 0.004 0.574 0.003 0.334 0.000
Algilanan ekonomik durum
Kéti (n:78) 7.96 +£2.53 24.25+4.80 32,17 +£5.22° 9.73 +£2.53 39.67+8.320b
Orta (n:228) 7.92+2.11 23.42+5.18 32.61+£5.012 9.84 +2.31 36.91 £8.96"
Iyi (n:28) 7.64+1.79 23.28 +5.23 3535+3.252 10.53 £2.65 33.64+5.782
F 0.235 0.832 4515 1.235 5.454
p 0.791 0.436 0.012 0.292 0.005
Evlilik yas1
<18 yas (n:40) 8.40+2.052 23.98 +4.05 32.32+4.52 10.35 +2.63 38.38 +8.88
19-24 yas (n:66) 8.10+2.46 24.03 +5.80 32.20+5.76 9.75 £2.30 38.01 £9.962
>25 yas (n:56) 7.18+2.08° 22.60 +5.55 3341+491 10.20 +£2.63 33.70 + 10.58°
F 4.161 1.267 0.932 0.886 3.774
p 0.017 0.284 0.396 0.414 0.025
ilk cocugu dogurma yasi
<18 yas (n:16) 837+1.75 23.12+4.87 29.37 + 6.44° 10.32 +£2.96 41.38 +7.63
19-24 yas (n:68) 8.22+237 24.30+5.13 32.34+5.102 9.90 +£2.37 37.50+9.12
>25 yas (n:58) 7.40+2.34 22.82 +5.55 33.60+4.18% 10.18 £2.58 3588 +11.52
F 2.391 1.294 4,730 0.279 1.911
p 0.095 0.277 0.010 0.757 0.152
Sigara icme
Evet (n:74) 7.78 £2.55 24.45+498 32.54+5.20 9.67 +2.87 38.05+9.73
Hay1r (n:260) 7.94 +£2.08 23.36+5.11 32.80+4.95 9.92 £2.25 37.06 + 8.68
T -0.563 1.633 -.388 -.795 0.829
p 0.574 0.103 0.699 0.427 0.408
Beden kitle indeksi
<19 Zayif (n:72) 7.63+£2.25 23.43+4.97 32.83+5.05 10.32 42.29 35.90 +8.28
19-24.99 Normal kilolu (n:157)  8.04 +2.10 23.65 +4.96 32.92 +4.55 9.67+£2.33P 37.65 +5.41
25-29.99 Pre-Obez (n:74) 7.62 +£2.05 23.38+5.39 32.19+5.75 9.43 £2.39P 36.50 £9.10
>30 Obez (n:31) 8.61 £2.62 24.35+5.56 32.94+5.30 1090+2.612 40.48 £11.57
F 2.104 0.303 0.387 4.068 2.207
p 0.100 0.824 0.762 0.007 0.087

a-b-c: Farkliligin oldugu gruplar
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Tablo 5: Kadinlarin rahim agzi kanseri ve pap smear testi saglik inang modeli 6lgegi alt boyut puan ortalamalarina gore
serviks kanseri bilgileri ve risk faktorlerinin kargilagtirilmas: (n=334)

Duyarhhk Onemseme Yarar Saghk Motivasyonu Engel
X £ss X £ss X £ss X £ss X £ss
Jinekolojik hastalik gecirme
Evet (n:96) 7.94+2.03 24.1044.98 33.05+4.95 10.1942.24 37.01£10.13
Hayir (n:238) 7.90+2.25 23.40+5.14 32.61£5.02 9.74+2.45 37.40+8.40
T 0.200 1.131 0.701 1.535 -0.352
p 0.842 0.259 0.484 0.126 0.725
Serviks kanseri teshis yontemi bilme
Hayir (n:195) 7.90£2.20 23.9545.10 31.64+5.20 9.56+2.38 39.47+7.75
Evet (n:139) 7.92+2.17 23.134+5.01 34.28+4.27 10.304+2.35 34.20+9.55
T 0.075 1.450 4.919 2.851 -5.561
p 0.940 0.148 0.000 0.005 0.000
Yakinlarinda serviks kanseri oykiisii
Yok (n:278) 7.80£2.18 23.3745.27 32.54+£5.18 9.85+2.37 37.18+£9.02
Var (n:56) 8.46+2.13 24.75+3.98 33.71 +£3.91 9.95+2.54 37.80 + 8.46
T 2.088 1.844 1.603 0.257 0.463
p 0.038 0.066 0.110 0.797 0.644
Serviks kanseri bilgi kaynaklari
Aile (n:17) 8.8242.46 24.4143.20 33.41+£2.83 9.41+£2.24 37.5346.40
Arkadaglar (n:12) 7.83£2.17 24.5043.20 33.25+£2.05 10.09+2.81 42.58+6.722
Sosyal medya (n:46) 8.5242.192 24.44+3.832 34.35+3.35 10.39+£2.17 36.70+£10.902
Saglik personeli (n:87) 7.4442.05" 21.90+0.570°P 33.87+4.99 10.3242.28 32.25+8.22P
F 3.690 3.687 0.342 0.866 6.772
p 0.013 0.013 0.795 0.460 0.000
Pap smear testi hakkinda bilgi
Evet (n:267) 8.02+2.12 23.45+5.01 33.09+5.08 9.95+2.37 36.3349.20
Hayir (n:67) 7.44+2.39 24.2445.42 31.36+4.48 9.54+2.49 41.05+6.57
T 1.943 -1.134 2.550 1.277 -3.945
p 0.053 0.258 0.011 0.202 0.000
Pap smear testi yaptirma
Evet (n:66) 7.71£2.05 22.7144.95 33.60+4.50 10.5042.45 32.88+10.83
Hayir (n:268) 7.96+2.23 23.8045.12 32.53£5.10 9.72+2.36 38.37+8.05
T -0.821 -1.597 1.548 2.397 -4.610
p 0.412 0.111 0.123 0.017 0.000
Son 5 yilda pap smear testi yaptirma
Evet (n:54) 7.65£2.10 22.61 £4.87 33.87 £4.53 10.22 +2.48 32.00+11.44
Hayir (n:280) 7.96+2.20 23.80+£5.13 32.52+£5.07 9.80 +2.38 38.30 £ 7.98
T -0.961 -1.573 1.822 1.176 -4.932
p 0.337 0.117 0.069 0.240 0.000
Pap smear testinin yapildig1 yerleri bilme
Evet (n:137) 7.79£2.21 23.934+4.99 34.03+4.89 10.3442.31 33.1749.80
Hayir (n: 197) 7.99+£2.17 23.15+5.23 31.85+4.89 9.55+2.41 40.15+6.97
T -0.849 1.383 3.996 2.990 -7.603
p 0.397 0.168 0.000 0.003 0.000
a-b-c: Farkliligin oldugu gruplar
Lojistik regresyon analizi sonuglart Tablo 6°da hakkinda bilgi sahibi olma olasiligin1 6nemli 6l¢iide

verilmistir. Lojistik regresyon analizi sonuglari, evli

olmanin, egitim  diizeyinin

artmasinin,

gelir

durumundaki artisin ve kadimlarin serviks kanseri

artirdigini  gostermektedir (OR=1.741, p<0.05). Bu

bulgu, egitim seviyesinin serviks kanseri farkindaligi
izerindeki etkisini vurgulamaktadir.

Tablo 6: Katilimcilarin serviks kanseri bilgi durumuna etki eden degiskenlerin lojistik regresyonla degerlendirilmesi

95% Giiven Arahg EXP (B)

Degiskenler B Sig. Exp (B) Alt Ust

Yas 0.027 0.305 1.027 0.976 1.081
Medeni durum 1.648 0.016 5.198 1.359 19.887
Egitim durumu 0.555 0.002 1.741 1.218 2.488
Gelir durumu 0.899 0.034 2.457 1.069 5.650
Evlilik yas -0.007 0.874 0.993 0.907 1.087
Yakinlarinda serviks kanseri varhgi 1.610 0.017 5.005 1.340 18.688
En son jinekolojik muayene yaptirma zamani 0.363 0.013 1.438 1.080 1.915

B: Regresyon katsayisi, SE: Standart hata, Wald: Kikare degeri, df: Serbestlik derecesi, p: Anlamlilik diizeyi (p<0.05)

Exp (B): Odds oran1 (OR)
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TARTISMA

Serviks kanseri, Ozellikle 45 yas altindaki kadinlarda
siklikla gorillen ve agilama, tarama ve tedavi
hizmetlerine erisim ile dnlenebilecek ve erken tespit
edilebilecek kadin kanserleri arasinda yer almaktadir
(7,15). Ancak koruyucu saghk hizmetlerinin yeterince
anlasilmamasi, bilgi eksikligi, yoksulluk, toplumsal
cinsiyet rolleri gibi nedenlerle kadinlar tarama
hizmetlerinden  faydalanmamaktadirlar  (15). Bu
calismada, kadmlarin yaridan fazlasinin = serviks
kanserini bilmedigi ve %20.1’inin pap Smear testi
hakkinda bilgi sahibi olmadigi ve %80.2’sinin pap
smear testi yaptirmadigt belirlenmistir. Polat ve
Kalkim’in c¢aligmalarinda benzer sekilde kadinlarin
%54.3 inilin serviks kanseri ve %39.7’sinin pap smear
testi hakkinda bilgi sahibi olmadig1 ve %45.1” inin pap
smear testi yaptirmadigi bildirilmistir (16). Kazankaya
ve ark.’nin ¢alismasinda katilimc1 kadinlarin %40,5’inin
pap smear testini duymadigi ve %53.1’inin pap smear
testi yaptirmadigi Dbelirtilmigtir (17). Calismamizin
sonuglar1 farkli ¢alismalarla benzerlik goésterse de pap
smear testi yaptirmayanlarin oranmin daha yiiksek
oldugu gorilmektedir. Bunun nedeni katilimcilarin
neredeyse yarisimnin bekar olmast ve hi¢ jinekolojik
muayene olmamalari olabilir. Pap smear uygulamasiin
yayginlastirilmasina  yonelik  caligmalara  ihtiyag
bulundugu c¢alismamizin  sonuglarina  bakilarak
sOylenebilir. Chou ve ark.’nin kadinlarmm pap smear
yaptirma oranlarini artirmak i¢in muayene stratejilerinin
gelistirildigi bir proje ¢alismasinda pap smear yaptirma
oraninin %54.3'ten %81.2'ye yiikseldigi saptanmistir
(18). Bu stratejiler igerisinde ¢evrimi¢i randevu
sisteminin gelistirilmesi, egitim ve danismanlik igin
similasyon =~ modeli  olusturulmasi ve  saglik
sigortalarinin genisletilmesi caligmalari ile
yiiriitiilmiistiir (18). Ulkemizde de benzer ¢alismalarla
tarama hizmetlerinin gelistirilmesi hedeflenmelidir.

Bu ¢alismada, kadinlarm SIM 6lgegi alt boyutlarindan
duyarlilik, dnemseme, saglik motivasyonu ve engel
algisi puanlariin orta diizeyde ve yarar algisi alt boyutu
puanlarin ise yiiksek diizeyde oldugu saptanmistir.
Farkli caligmalarda kadinlarin duyarlilik ve saglik
motivasyonu algilarinin diigiilk; 6nemseme, yarar ve
engeller algilarinin yiiksek oldugu belirlenmistir (19,
20). Caliymamizda kadmnlarin saglik motivasyon ve
yarar algilariin diger ¢alismalara gore daha yiiksek
olmasi, olumlu bir sonug¢ olarak degerlendirilebilir.
Engelleri derinlemesine arastirma ve ortadan kaldirma
ile kadinlarin tarama hizmetlerine dahil olacag:
sOylenebilir.

Rahim agzi kanseri ve pap smear testi saglik inang
modeli 6lgeginden alinan ortalama puanlarin yas, egitim
durumu, kotii ekonomik durum ve ilk ¢ocugu dogruma
yasi gibi faktorlerden etkilendigi belirlenmistir. Benzer
sekilde farkli c¢alismalarda kadinlarin  tarama

programlardan yararlanmalarinda egitim durumu,
yasanilan yer (il merkezi, ilge, kdy), sosyal giivenceye
sahip olma gibi sosyal ve ekonomik faktdrlerden
etkilendigi bildirilmistir (17,21). Kadmlarin toplumsal
acidan giiclendirilmesinin saglik hizmetlerine katilimini
olumlu yo6nde etkileyecegi goriilmektedir. Egitim ve
ekonomik hayata aktif katilim saglayan kadinlarin
saglik bakim hizmetlerine daha fazla dahil olacaklar1 ve
toplum sagligi  gostergelerine  olumlu  katkida
bulunacaklari agiktir.

SIM i¢in en énemli bilesenlerinden biri engel algisidir.
Engel algisi, genellikle bireylerin olumlu saglik
davranist  gelistirmesinin ~ Oniindeki  engellerin
derinlemesine anlasilmasini ve ¢oziimler iretilmesi
saglayan bilesendir (10). Calismamizda kadinlardan
serviks kanseri tani yontemlerini bilmeyen, pap smear
testi bilgisi olmayan ve yaptirmayan, son bes yilda
tarama  hizmetlerinden faydalanmayan ve test
merkezlerinin  yerini bilmeyen kadmlarin engel
algilarinin yiiksek oldugu belirlenmistir. Sonuglarimiz
kadinlarin bilgi yetersizliginin tarama hizmetlerinden
yararlanilmasinda en biiylik engel oldugunu ortaya
cikarmaktadir. Benzer sekilde Hacihasanoglu ve
ark.’nin ¢alismasinda da serviks kanseri ve tarama
hakkinda bilgisi olmayan, pap smear testini bilmeyen ve
yapilmayan kadmlarin engel algisinin yiiksek oldugu
bildirilmistir (12). Dsouza ve ark.’nin c¢aligmasinda
kadinlarin  rutin  jinekolojik kontrolleri 6nemsiz
gormeleri, bilgi yetersizligi, mahremiyet, utanma,
damgalanma gibi nedenlerin serviks kanseri tarama
hizmetlerinden yararlanmanin 6niindeki yaygin engeller
oldugu one ¢ikmustir (22). Serviks kanserine ydnelik
tarama hizmetlerinin bircok kurulusta yaygin olarak
verilmesine ragmen kadinlarin yeterli
bilgilendirilmemesi, tarama oranlarindaki istenilen
basarinin saglanamamasina neden oldugu sdylenebilir.
Calismamizda kadinlar, serviks kanseri ile ilgili
bilgilendirilmeyi en fazla saglik personelinden
aldiklarin1 belirtseler de bu durum ancak bir saglik
kurulusuna bagvuruldugunda gergeklesmektedir. Benzer
bir ¢alismada kadinlarin serviks kanseri farkindaliginda
en ¢ok saglik personelinin etkili oldugu gorilmiistiir
(23). Tiim birimlerde ¢alisan saglik personelinin serviks
kanserine yonelik bilgi ve farkindaliginin artirilmasi,
genis kitlelere erismede etki saglayabilir. Diger taraftan
ozellikle genglerin en fazla sosyal medya
platformlarinda zaman gegirdikleri géz 6niine alinarak
gerekli  bilgilendirmelerin = ¢evrimi¢ci mecralardan
yapilmas1 tarama hizmetlerinin gelismesine katki
saglayacaktir.

Calismamizda katillmer kadinlarin yarisinin  serviks
kanseri hakkinda bilgi sahibi olmadigi ve biiyiik
cogunlugunun tarama hizmetlerinden faydalanmadig:
anlagilmaktadir. Yaygmn olarak tarama hizmetleri
verilmesine ragmen halen hizmetlerin bilgilendirme

KUTFD | 320



Sen MA ve Yakit Ak E.
Kadilarin Serviks Kanseri Bilgileri

KU Tip Fak Derg 2024;26(3):314-321
Doi: 10.24938/kutfd. 1496992

tanitimlarinin yetersiz kaldig1 sdylenebilir. Uluslararasi
kapsamli saglik kuruluslari, erken teshis, tarama ve
asilama ile onlenebilen ve hayatta kalma sansina sahip
olan serviks kanserine dikkat ¢cekmektedir. Toplumun
%70’inin taranmasi hedeflenen serviks kanseri i¢in
genis kapsamli proje ve aragtirmalara ihtiyac
bulunmaktadir. Ureme cagindaki kadinlara okullarda,
yurtlarda ve aile hekimlerinin periyodik muayeneleri
sirasinda kolayca ulasilabileceginden, bu iki aktivite
egitim faaliyetlerinin uygulanmasi igin bir firsat olacak
ve erken teshisinin artirllmasina katkida bulunacaktir.
Saglik personelinin danigmanlik caligmalar: artirilmali
ve sosyal medya platformlarinda bilin¢lendirme
caligmalar1 etkinlestirilmelidir.

Ctkar Catismast Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmast bulunmamaktadir.

Katki Orami Beyani: Anafikir/Planlama: MAS, EYA;
Analiz/Yorum: MAS; Veri Saglama: MAS, EYA;
Yazim: EYA; Gozden Gegirme ve Diizeltme: MAS;
Onaylama: MAS, EYA

Destek / Tesekkiir Beyani: Caligsmada hi¢bir kurum ya
da kisiden finansal destek alinmamistir. Arastirmaya
katilan kadinlara tesekkiir ederiz.

Etik Kurul Onamu: Dicle Universitesi Sosyal ve Beseri
Bilimler Etik Kurulu Baskanlhigindan E-14679147-
663.05-597637 sayr numarast ile etik kurul izini
almmustir
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(074
Amac: Over kanseri, kadinlarda en yiiksek 6liim oranina sahip
olan ve genellikle ileri evrede teshis edilebilen bir jinekolojik
kanser tiiriidiir. Kanser hiicrelerini duyarli hale getirmek igin
sitotoksik tedaviler arastirilmaktadir. Sitotoksik etkileri oldugu
bilinen bitki kaynakl: Giriinlerin kullanimi, kanser biiylimesini
baskilamada ilgi c¢ekici bir yontem haline gelmistir. Hem
karnosol hem de karnosik asit, antioksidan, anti-inflamatuvar,
anti-proliferatif ve antikanser aktivitelere sahip olan bitkisel
diterpenoidlerdir. Yaptigimiz bu ¢aligmanin amaci hem karnosol
hem de karnosik asidin MDAH-2774 over endometrioid kanseri

hiicre hatti tizerindeki etkilerini arastirmaktir.

Gerec ve Yontemler: Calismamizda farkli konsantrasyonlar ve
zaman araliklart kullanilmigtir. Karnosol ve/veya karnosik
asidin varhiginda ve yoklugunda hiicre canliligi iizerine olan
etkiler, MTT analizi ile saptanmistir. Ajanlarin hiicre canlilig
iizerindeki etkilerinin ardindaki mekanizmayi anlamak igin
hiicrelerin toplam antioksidan durumu degerlendirilmistir.

Bulgular: Sonuclarimiz, ajanlarin tek baglarma ve daha ¢ok da
kombine halde MDAH-2774 hiicre canliligini
azalttigin1 gostermistir. Toplam antioksidan durum analizi
halde

basartyla

bilesiklerin ayr1 ayr1 ve kombine antioksidan
kapasitelerinin yiiksekligini géstermistir.

Sonug¢: Calismamiz, karnosol ve karnosik asidin tek basina ve
halde sitotoksik

antioksidan etkileriyle iliskili olabilecegini ve bu etkinin

kombine gosterdikleri etkinin  onlarin

kombine halde daha gii¢lii oldugunu saptamistir.

Anahtar Kelimeler: Karnosol, karnosik asit, MDAH-2774, over

kanseri, sitotoksik etki, total antioksidan durum

ABSTRACT
Objective: Ovarian cancer is one of the most lethal forms of
gynecological malignancies in women and is often detected at
an advanced stage. Cytotoxic treatments have been investigated
to sensitize cancer cells. Naturally occurring products are
becoming an attractive method for suppressing cancer growth
because of their cytotoxic properties. Both carnosol and
carnosic acid are diterpenoids with antioxidant, anti-
inflammatory, anti-proliferative, and anti-cancer activities. The
present study aims to investigate the effects of both carnosol

and carnosic acid on the MDAH-2774 cell line.

Material and Methods: Different concentrations and time
intervals were used in the present study. We employed MTT to
show cell survival in the presence and absence of carnosol
and/or carnosic acid. To understand the mechanisms behind the
effects of the agents on cell survival, total antioxidant capacity

was evaluated.

Results: Our results showed that the agents, alone and more so
in combination, successfully reduced the viability of MDAH-
2774 cells. Total antioxidant capacity analysis revealed that the
compounds had high antioxidant capacities both when used
alone and when combined.

Conclusion: Our study determined the cytotoxic effects of
carnosol and carnosic acid, both when used alone and in
combination.  These effects may be attributed to their
antioxidant properties, with the combined form exhibiting a

more pronounced impact.

Keywords: Carnosol, carnosic acid, MDAH-2774, ovarian

cancer, cytotoxic effect, total antioxidant status
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GIRIS
Over kanseri, yorgunluk, kilo degisimi, karin sisligi, agr1
gibi belirgin belirtileri olmadig: icin sessiz katil olarak
adlandirilmaktadir. Over kanserinin erken evrelerinde
semptomlarin belirsiz olmasi ve yetersiz tarama
yontemleri nedeniyle, hastalarin %60'indan fazlasi ileri
evrede teshis edilir. Over kanseri kadinlarda kanserden
Olimlerin dordiincii nedenidir ve tiim jinekolojik
kanserler arasinda en yiiksek 6liim oranina sahiptir (1).
Diinya Saglik Orgiitii (WHO) over tiimérlerini histolojik
farklilagsmalarina gore epitelyal, seks-kord stromal ve
germ hiicreli timdrler olarak siniflandirmaktadir. Tiim
vakalarin  %90’nin1 olusturan en bilyik grup olan
epitelyal over tiimdrleri, serdz, miisindz, endometrioid,
berrak hiicreli, gecis hiicreli ve Brenner tiimdrler olmak
tizere alt gruplara ayrilmistir (2).
Over karsinogenezi karmasik ve ¢ok faktorlii bir
stirectir. Over kanserinin histolojik goriiniimiindeki
onemli gesitlilik, gelisim mekanizmasinin anlasilmasini
zorlastirmaktadir. Genellikle menopozdan kisa bir siire
once veya sonra ortaya ¢ikar. Yeni teshis edilen over
kanseri hastalart, cerrahi ve kemoterapi
kombinasyonuyla tedavi edilir (3). Geg saptanmasi ve
net tarama kilavuzlarinin bulunmamasi nedeniyle over
karsinomlar1 en 6liimciil malignitelerdendir. Tedaviden
sonra tim over kanserlerinin 5 yillik hayatta kalma
oraninin %30 civarinda oldugu tahmin edilmektedir.
Ayrica herhangi bir over kanserine karsi uygulanan
kemoterapi, kemo-diren¢ nedeniyle kotii klinik sonucu
ortaya koymaktadir (4).
MDAH-2774, endometrioid over kanseri olan bir kadin
hastadan alinan asit hiicrelerinden gelistirilen bir
endometrioid over adenokarsinomu hiicre dizisidir (5).
Bu  hiicre hattinin  bliylime karakteristikleri ve
tiimorojenik potansiyeli,
adenokarsinomunun klinik 6zellikleri ile paralellik
gostermekle birlikte timdriin derecesi ve evresi ile ilgili
bir bilgi bulunmamaktadir (6).
Antiproliferatif 6zelliklere sahip fitokimyasal bilesikler,
yeni ilaglarin gelistirilmesine yonelik birgok ¢aligmanin
odak noktasi olmustur. Bazi fitokimyasallar kanser

endometrioid over

hiicrelerine karsi etkili ve normal hiicrelere kargi daha az
toksik oldugundan iimit vericidir (7). Kanser gelisiminin
baslangic ve ilerleme asamalari sirasinda karnosoliin
antikanser aktivitesine artan ilgiye ragmen, az sayida
calisma diterpenoidlerin monoterapide veya diger
fitokimyasallar veya kemoterapotiklerle
eslestirildiginde etkinligini kanitlamistir (8). Kanser
tedavisinde kullanilmayan ancak yapilan ¢aligmalarda
kanser hiicreleri iizerinde sitotoksik veya anti-
proliferatif etkileri gdsterilmis ilaglar klasik kemoterapi
ajanlartyla birlikte kullanildiginda umut verici sonuglar
dogurabilmektedir ~ (1).  Bir¢ok  kemopreventif
fitokimyasalin, kemorezistans1 ve radyorezistansi
hafiflettigi, boylece kemoterapi veya radyasyon tedavisi

ile birlestirildiginde tiimér biiyiimesini baskiladig1
gosterilmistir (9).

Reaktif oksijen tiirlerinin (ROS), cesitli insan
hastaliklarinin  etiyolojisinde rol oynayan baslica
molekiiller oldugu ve karsinogenezisin baslatilmasi ve
ilerlemesindeki rolleri bir¢ok ¢alismada gosterilmistir.
ROS iiretimi, ROS'a kars1 koruma gorevi goéren ¢ok
sayida antioksidan sistem tarafindan kontrol edilir. Bu
sistemler antioksidan enzimlerin yani sira askorbik asit
ve  alfa-tokoferol  gibi  enzimatik  olmayan
antioksidanlardan olusur. Oksidatif stres, ROS ve
detoksifiye edici antioksidan sistemler arasindaki
dengenin bozulmasi olarak tanimlanir; ROS fazlaligi,
lipid, protein ve DNA gibi hiicresel bilesenlerde
oksidatif hasara yol acar (10).

Yapilan bir¢ok calisma, meme ve kolorektal kanserde
artmis oksidatif stresi ve yiiksek toplam antioksidan
durumu (TAD) diizeylerini ortaya koymustur (11,12).
TAD’nin yiiksek olmasi, kolorektal kanser riskinin %21,
endometrial kanser riskinin %27, mide kanseri riskinin
%42, pankreas kanseri riskinin %32, Hodgkin dis1
lenfoma riskinin %39 ve meme kanseri riskinin %57
oraninda azalmasiyla iliskilendirilmistir (13).
Biberiyeden (Rosmarinus officinalis) veya adacayindan
(Salvia officinalis) izole edilen bir polifenolik diterpen
olan karnosik asit antioksidan, anti-inflamatuar ve anti-
kanser 6zellikleri dahil olmak tizere gesitli farmakolojik
etkilere sahiptir (14). Bazi galismalar karnosik asidin
kanser hiicrelerinin proliferasyonunu ve migrasyonunu
inhibe ettigini ve ayrica vaskiiler endotelyal biiylime
faktorii (VEGF) ekspresyonunu azalttigini gostermistir.
Onceki birkag calisma, karnosik asidin  insan
ndroblastomunda ve insan prostat karsinomu
hiicrelerinde apoptozu indiikledigini bildirmistir (15).
Karnosik asit, tiimoriin ilerlemesini dogrudan engelleme
kapasitesine ek olarak, bazi kemoterapotik ajanlarin
farkli kanser tiirlerindeki aktivitesini sinerjik olarak
arttirabilir (14). Akut miyeloid 16semi hiicrelerinin
kurkumin ve karnosik asit ile her bilesigin sitotoksik
olmayan konsantrasyonlarinda birlikte islenmesiyle,
biiyiik bir sitotoksik etki gézlenmistir (16).

Karnosol, karnosik asidin oksidatif bozunmasi ile olusan
ve biberiye ve adagay1 dahil olmak tizere bir¢ok bitkide
bulunan, dogal olarak olusan bir polifenolik diterpendir
(17). Karnosol ve karnosik asidin kiiglik hiicreli
olmayan akciger kanseri hiicrelerinin canliligin azalttig1
bulunmugtur (18). Yakin zamanda yapilan bir calismada,
karnosoliin, MDA-MB-231 meme kanseri hiicrelerinin
biiylimesini zamana ve konsatrasyona bagli bir sekilde,
24 ve 48 saat sonra sirasiyla 83 pM ve 25 puM ICs
degerleriyle azalttig1 gosterilmistir (19).

Bu ¢alismada MDAH-2774 endometrioid over kanseri
hiicre hattinda karnosol ve karnosik asidin hem tek
basina hem de kombinasyon halinde hiicre ¢ogalmasi
lizerine etkilerinin incelenmesi, bu etkilerin olasi
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mekanizmalarin1  degerlendirmek amacglh hiicrelerin
TAD diizeylerinin arastirilmast amaglanmaistir.

GEREC VE YONTEM
Kimyasallar
Caligmamizda, karnosol ve karnosik asit (Cayman,
ABD), yiiksek glukozlu ve L-glutaminli Dulbecco's
Modified Eagle Medium (DMEM) (Capricorn,
Almanya), fetal sigir serumu (FBS) (Capricorn,
Almanya), tripsin (Cegrogen, Almanya), penisilin-
streptomisin (Cegrogen, Almanya), fosfat tamponlu
salin (Dulbecco’s PBS 1x) (Cegrogen, Almanya),
dimetil siilfoksit (DMSO) (Bioshop, Kanada), 3-(4,5-
dimethylthiazol-2-y1)2,5-diphenyl-tetrazolium bromide
(MTT) (Sigma Aldrich, ABD), TAD degerlendirme kiti
(Rel Assay, Tiirkiye) kullanilmistir.
Hiicre Kiiltiirii
Caligmamizda Amerikan Hayvan Hiicre Kiiltiir
Koleksiyonu (ATCC) hiicre bankasindan saglanan insan
endometrioid over kanser hiicre hattt (MDAH-2774,
CRL No: 10303) kullanilmigtir. Caligmamizda ticari
olarak satin aldigimiz MDAH-2774 hiicre hatti
kullanilmistir. Bu nedenle etik kurul onayina gereksinim
yoktur. Hiicreler %10 FBS, %1 penisilin-streptomisin ve
%] glutamin ile desteklenmis DMEM besiyerinde 37°C,
%5 CO, etiivde Kkiiltiire edilmistir. Besiyeri her 2-3
glinde bir degistirilerek hiicreler %70-80 yogunluga
ulastiginda pasajlama veya ekim yapilmustir (Sekil 1).
Hiicre Canliligi Deneyi
Hiicre canliligi analizi i¢in konvansiyonel MTT testi
kullanilmistir. MTT testi, hiicre canliligi, proliferasyonu
ve sitotoksisitenin bir gdstergesi olarak hiicresel
metabolik aktiviteyi O6lgmek i¢in kullanilir. Bu
kolorimetrik test ydntemi, metabolik olarak canli
hiicreler tarafindan sar1 bir tetrazolyum tuzunun (MTT)
mor renkli formazan kristallerine indirgenmesine
dayanmaktadir. Canli hiicreler, MTT'yi formazana
indirgeyen oksidorediiktaz enzimleri igerir. Calismada
hiicreler, hiicre kiiltiirii plakasinda %80-90 yogunluga
ulastiktan sonra tripsin/EDTA ¢ozeltisi ile yiizeyden
kaldirilmis ve 3000 rpm’de 5 dk santrifiij islemi ile
toplanmugtir. Hiicreler her bir kuyucuga 1x10* hiicre
olacak sekilde 96 kuyucuklu plakaya ekilmis ve bir gece
CO; inkiibatoériinde (Panasonic, MCO-18AC, Japan)
inkiibe edilmistir.  Hiicrelerdeki  besiyeri farklh
konsantrasyonlarda (25, 50, 75, 100 ve 150 pg/ml)
karnisol, karnisik asit ve kombinasyonlarint igeren
besiyeri ile degistirilmistir. 24 ve 48 saat inkiibasyonun
ardindan hiicrelerdeki besi yeri MTT soliisyonu (1
mg/ml) ile degistirilmistir. 4 saat inkiibasyonun ardindan
canli hiicrelerdeki formazan kristalleri 0.04 M HCI
izopropanol kullanilarak ¢6ziilmiis ve 570 nm’de
mikroplaka okuyucuda (CLARIlostar Plus, Germany)
absorbans degerleri belirlenmistir. Kontrol grubundan
(sadece besiyeri ile inkiibe edildi) alinan absorbans

degeri %100 olarak kabul edilmis ve diger
kuyucuklardaki absorbans degerleri buna oranlanarak
hiicre canlilig1 belirlenmistir (n=3).

Toplam Antioksidan Durumun (TAD) Degerlendirilmesi
Hiicrelerdeki antioksidan durum, oksidatif stresin bir
gostergesi olarak kabul edilir ve TAD 6l¢timii, oksidatif
durumu tahmin etmek igin en yaygin kullanilan ve
yararli prosediirlerden biridir. TAD seviyesinin
belirlenmesi i¢cin MDAH hiicreleri 24 kuyucuklu
plakaya her bir kuyucuga 1x10° konsantrasyonda
eklenmis ve bir gece CO; inkiibatoriinde inkiibe
edilmistir. Hicreler 48 saat farkli konsantrasyonda
karnisol, karnisik asit ve kombinasyonlarina maruz
brrakilmigtir (n=3). 48 saat sonunda hiicrelerdeki
besiyeri uzaklastirilmis ve PBS ile yikanmigtir.
Tripsinize edilen hiicreler 9000 rpm’de 10 dk santrifiij
edilerek  pargalanmistir. TAD  degerlendirilmesi
iireticinin talimatlarina uygun olarak Erel metodu ile
belirlenmistir (20). Olgiim yapilan numunede bulunan
antioksidan molekiiller, koyu mavi-yesil renkli ABTS
(2-2’-Azino-bis (3-ethylbenzthiazoline-6-sulfonic acid)
¢ozeltisini, renksiz ABTS™ formuna degistirir.
Numunenin TAD'', ABTS*'nin 660 nm'de absorbansini
Olcerek belirlenmistir. Trolox, E Vitamininin bir
analogudur ve E Vitaminine benzer bir antioksidan
duruma sahiptir. Trolox, TAD diizeyinin belirlenmesi
i¢in bir referans madde olarak kullanilir. TAD agagidaki
formiile gore hesaplanmustir:

[AAbs H:0 - AAbs Numune] e edilen
Sonu¢= sonug birimi:

* [AAbs H20 - AAbs Standard]  mmol/L

Toplam protein miktarmin belirlenmesi i¢in Thermo
BCA kiti kullanilmigtir. TAD sonuglari toplam proteine
oranlanarak normalize edilmistir. Test ¢ kez
tekrarlanmustir.

Istatistiksel Analiz

Veriler, en az iglii tekrarlara dayali olarak ortalama =+
SEM olarak ifade edilmis ve konsantrasyonlar
arasindaki Onemli farkliliklar, Varyans Analizi'ne
(ANOVA) ve ardindan Tukey ve Bonferroni son testine
tabi tutulmustur. %50 inhibisyon konsantrasyonu (ICso)
degerlerini hesaplanmasi ve sigmoidal konsantrasyon-
cevap egrilerini olusturmak amaciyla dogrusal olmayan
regresyon analizi GraphPad 8 yazilimi1 (San Diego,
ABD) kullanilarak hesaplanmigtir. Tiim analizler,
p<0.05 oldugunda anlamli olarak kabul edilmistir.

BULGULAR
Karnosol ve Karnosik Asit MDAH-2774 Over Kanseri
Hiicre Hatti Cogalmasini Azaltmistir.
Karnosol veya karnosik asidin ve kombinasyonlarmin
insan endometrioid over karsinomu hiicrelerinin
(MDAH-2774) proliferasyonu {izerindeki etkilerini
degerlendirmek icin MTT testi yapilmisti. MDAH-
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2774 hiicreleri 24 ve 48 saat farkli konsantrasyonlarda
(25, 50, 75, 100 ve 150 uM) karnosol, karnosik asit ve
ikisinin kombinasyonlarina maruz birakilmis ve
endometrioid over karsinomuna kars1 sitotoksik etkileri
belirlenmistir.

Karnasol ya da karnosik asit ile inkiibe edilen hiicrelerin
hiicresel canliliginda konsantrasyonun artmasina bagl
olarak azalma goriilmiistiir. 25 uM karnasol ile 24 saat
inkiibe edilen hiicrelerde %78.12 canlilik belirlenirken
150 uM’da canlilik %61.23°¢ diigmiistiir (p<0.05). 25
uM ve 150 puM karnosik aside maruz birakilan
hiicrelerin canlilig: sirastyla %102.76 ve %74.47 olarak
belirlenmigtir (p<0.05). Karnosik asit 48 saatte hiicre
proliferasyonunu uyarmistir. Kontrol grubunun canliligt
%100 olarak kabul edilmis ve 25 pM konsantrasyonda
canlilik %132.45’e ¢ikmustir (p<0.05). Karnasol ve
karnosik asidin kombine uygulanmasinda hiicre
canliliginda 6nemli 6l¢iide azalma goriilmiistiir. 48 saat
75 uM karnasol-karnosik asit’e maruz birakilan

hiicrelerin  canlilign  %50,39+2,53 iken 150 uM
konsantrasyonda %47,13+£1,48’¢ diismiistiir (p>0.05).
MDAH-2774 hiicrelerinin 24 ve 48 saatlik
inkiibasyonunda tiim konsantrasyonlarda karnosol
canlilif1 azaltmada karnosik asitten daha etkili olmustur.
Karnosol ve karnosik asit hiicre canliligini azaltmada 48
saatlik sonuclar, 24 saatlik sonuglara gére daha anlamli
cikmistir. Karnosol ve karnosik asidin kombine halde
uygulanmasinda en etkili sonu¢ 150+150 uM
konsantrasyonla ve 24 saatlik inkiibasyonla elde
edilmigtir.

Hiicre canliligimi azaltmada karnosoliin 24 saatlik ICso
degeri 284.6 uM, 48 saatlik 1Cso degeri 57.75 uM
olmustur. Karnosik asidin 24 saatlik ICso degeri 261.9
M, 48 saatlik ICso degeri 113.4 uM olarak bulunmustur.
Ayn1 konsantrasyonlarin kombine olarak kullanildig1
analizlerde 24 saatlik 1Cso degeri 92.24 puM, 48 saatlik
1Cso degeri 63.58 uM olarak bulunmustur (Tablo 1).

Tablo1: Karnosol ve karnosik asidin ve ikisinin kombine halde uygulanmasinin 24 veya 48 saat inkiibasyon sonrasi

MDAH-2774 hiicre hatt1 canlilig1 lizerine olan etkisi.

DOZ Karnosol Karnosik Asit  Karnosol Karnosik Asit Karnosol- Karnosol-
24 Saat 24 Saat 48 Saat 48 Saat Karnosik Karnosik
% (£SEM) % (ESEM) % (ESEM) % (=SEM) Asit Asit
24 Saat 48 Saat
% (SEM) % (SEM)
0 100 £2.4 100+2.4 100+6.1 100+5.4 100+2.4 100+6.1
25uM 78.12+0.5 102.76+2.2 52.82+9.0 132.45+14.3 77.46+4.6 47.56+2.92
50uM 70.88+3.5 99.63+4.2 49.77+9.5 108.48+7.3 57.57+£3.3 42.07+5.86
75uM 66.30£0.6 88.05+2.5 47.57+£5.5 95.69+1.9 51.02+14.1 50.39+£2.53
100pM 65.46=0.7 87.39+7.1 47.70+1.1 51.86x12.2 81.92+4.1 51.16+4.82
150uM 61.23£5.9 74.47+0.9 57.94+7.6 36.95+9.2 19.14+0.9 47.13+£1.48

SEM: Standart error of mean

Karnosol ve Karnosik Asit MDAH-2774 Over Kanseri
Hiicre Hatti Toplam Antioksidan Durumu Diizeylerini
Arttirmistir

TAD diizeylerinde karnosol ile 100 uM ve 150 uM
konsantrasyonlarda anlamli bi¢imde artis olmustur
(Sekil 3A). TAD diizeyini en fazla yiikselten karnosol
dozu 100 puM olmustur (0.9067 mmol/L, + 0.1845
SEM). Karnosik asit ile muamele edilen MDAH
hiicrelerinde konsantrasyonun artmasina bagli olarak
TAD diizeyleri artmistir (Sekil 3B). En yiiksek TAD
sonucu en yiiksek karnosik asit dozu olan 150 uM ile
alimustir (0.856 mmol/L,+0.008 SEM). Sonuglar MTT
sonuglart ile uyum gostermektedir. MTT sonuglarina
gore hiicreler iizerinde toksik etki gosteren
konsantrasyonlarda TAS seviyesi artmis ve kontrol ile
kiyaslandiginda anlamli  bir artig  belirlenmistir.
Karnosol ve karnosik asidin kombine halde
uygulanmasiyla en yiiksek TAD diizeyleri elde
edilmistir (sirasiyla 0.6943, 0.516, 0.795, 1.356 ve 1.465

mmol/L). Ozellikle 100+100 uM ve 150+150 pM
kombine  konsantrasyonlarda, tek
kiyaslayiiksek TAD diizeyleri bulunmustur.

uygulamaya

Sekil 1: MDAH-2774 insan over endometrioid kanser
hiicrelerinin goriintiisii. Bar: 100 um.
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Sekil 2: Karnosol (A) ve karnosik asidin (B) ve ikisinin kombine halde uygulanmasinin (C) 24 veya 48 saat inkiibasyon
sonrast MDAH-2774 hiicre hatt1 canliligina etkileri.

Tiim veriler (n=3-4) + SEM (Standart Error of Mean) olarak ifade edilmistir. p*<0.05 olarak alinmis ve sonuglar 24 ve 48 saatlik
kontrolle karsilagtirilmistir.
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Sekil 3. Karnosol (A), karnosik asit (B) ve ikisinin kombinasyonunun (C) MDAH-2774 endometrioid over kanseri
hiicreleri TAD diizeylerine etkileri.

Tim veriler (n=3-4) + SEM (Standart Error of Mean) olarak ifade edilmistir. p*<0.05 olarak alinmis ve sonuglar 48 saatlik kontrol
degeriyle karsilastirilmistir. Sonuglar litre basina trolox esdegeri milimol (eq/L) olarak ifade edilmistir. TAD: Total Antioksidan Durum.

TARTISMA calismada 6zofagus adenokarsinomu hiicrelerinde 24
Bu c¢alismada biberiyede (R. officinalis) veya saatik inkiibasyonla karnosoliin konsantrasyona bagli
adagayinda (S. officinalis) yliksek kontrasyonda bulunan olarak hiicre proliferasyonunu azalttigi ve kaspaz-3
polifenolik diterpenler olan karnosol ve karnosik asidin proteinini 6nemli 6lgiide arttirdigi bulunmustur (24).
insan endometrioid over kanseri MDAH-2774 hiicre Yaptigimiz hiicre canlilig1 deneyleri ile hem karnosol ve
hattinin  hiicre canliligina ve hiicrelerdeki toplam karnosik asidin hem de ikisinin kombinasyonunun hiicre
antioksidan duruma olan etkileri farkli konsantrasyon ve canliligint konsantrasyon ve zamana bagli olarak
zaman araliklart kullanilarak ve kombinasyonlari ile de azalttigr saptanmigti. MTT sonuglarimiz literatiirdeki
karsilastirmali olarak degerlendirilmistir. yapilan diger calismalarla benzerlik gostermektedir.
Daha onceki caligmalar, farkli akut 16semi hiicre Sonuglarimiz karnosoliin her iki inkiibasyon siiresinde
hatlarinda karnosoliin apoptozu indiikledigi ve saglikli (24 ve 48 saat) de karnosik asitten daha etkili oldugunu
gonillilerden almman periferik kan mononiikleer gostermistir.  Karnasol ve karnosik asit birlikte
hiicrelerinde hiicre 6liimiinii etkilemeden 16semi hiicre uygulandiginda, ayr1 ayri1 uygulamayla kiyaslandiginda
hatlarinda apoptozu indiikledigi gosterilmistir (21). hiicre canlili1 tizerine daha etkili oldugu ve hiicreler
Johnson ve arkadaglar1 yaptigi calismada hem karnosol iizerindeki en yiiksek sitotoksik etkinin 24 saatte ve
hem de karnosik asidin MCF-7 meme kanseri hiicre 150+150 uM konsantrasyonda kombine uygulamasiyla
hattina kars1 82 uM ve 96 puM'lik bir ICso degeri ile oldugu gozlemlenmistir Bu sonuglara gore iki
sitotoksik aktiviteye sahip oldugunu gostermislerdir diterpenik  maddenin  sinerjik  etkisinden 6z
(22). Literatiirde yapilan oOnceki bir ¢alismada edilebilmektedir.
karnosoliin glioblastoma hiicrelerinde temozolamidin Yapilan caligmalar, oksidatif stresin bir¢cok hastaligin
anti-proliferatif etkilerini arttirabildigi saptanmustir. patogenezi ile iliskili oldugunu dogrulamistir. Koti
Caligmada ilk kez, karnosoliin kdk hiicre 6zelliklerini huylu tiimérler, iyi huylu meme tiimdrleri ve saglikl
azaltabilen ve boylece glioblastoma saldirganligini deneklerde TAD serum diizeylerinin Olgiildiigii bir
kontrol edebilen ajanlarin gelistirilmesi i¢in umut verici calismada, iyi huylu ve malign tiimoérleri olan hastalarda
bir oncii olabilecegi vurgulanmistir (23). Diger bir TAD diizeyleri saglikli kontrollere gore anlaml
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derecede daha diisiik bulunmustur (25). Yapilan bir
klinik ¢alismada evre III mide kanserli 274 hastanin
ortalama TAD degerleri saglikli kontrollerden daha
digik bulunmustur (26). Ching ve arkadaslari, f-
karoten, retinol, Dbilirubin ve TAD  serum
konsantrasyonlarinin artmasini, meme kanseri riskinde
onemli azalmalarla iliskilendirmislerdir (27). Yapilan
baska bir c¢alismada elmada bulunan kersetin ve
greyfurtta bulunan naringin gibi flavonoidlerin
antioksidan aktivitesinin, mide kanserlerinde kanserojen
aktive edici enzimleri inhibe edebildigi gosterilmistir
(28). Askorbik asidin (C vitamini) diyetle takviyesi, ileri
meme ve pankreas kanserlerinde hasta sonuglarmin
iyilesmesiyle iliskilendirilmistir. Ustelik, askorbik asit
ve etoposid, sisplatin ve doksorubisin gibi antikanser
ajanlarin  etkisini sinerjik olarak arttirdigi  da
bildirilmistir (29,30). Gautam ve arkadaslar1 6nemli bir
fenolik bilesik olan resveratrolin ii¢ 16semi hiicre
hattinda (32Dp210, L1210, HL-60) apoptotik DNA
fragmantasyonuna neden oldugunu, ancak normal
kemik iligi hiicrelerinde olmadigini, HL-60 hiicrelerinde
secici olarak apoptozu indiikledigini gostermistir (31).
Bir diger fenolik bilesik olan kurkumin antioksidan
olarak kabul edilse de kurkuminin belirli kogullar altinda
prooksidan olarak hareket edebilecegine ve ROS
olusumunu  indiikleyerek  antikanser  aktivitesi
sergileyebilecegine dair artan sayida kanit gosterilmistir.
Chen ve arkadaslari hiicre ¢ogalmasi, canliligi ve ROS
olusumunu degerlendirdigi c¢alismasinda, kurkuminin
HL-60 insan losemi hiicrelerindeki antioksidan ve
antikanser  Ozelliklerini  arastirmustir.  Kurkuminin
antikarsinojenik  mekanizmalarmin  konsantrasyona
bagli olarak degistigini ve disik kurkuminin
konsantrasyonlar1 (<20 pM) ROS iiretimini azalttigini,
daha yiiksek konsantrasyonlarin ise tam tersi etkiye
sahip oldugunu ve ROS olusumunu destekledigini
bulmustur (32).

Bizim sonuglarimizda karnosol, karnosik asit ve ikisinin
kombinasyonu ozellikle yiiksek konsantrasyonlarda
(100-150 uM) insan endometrioid over kanseri MDAH-
2774 hiicre hattinda TAD diizeylerini arttirmistir. 100
puM karnosol ile en yiiksek sitotoksik etki ve en yiiksek
TAD diizeyi sonucu elde edilmistir. Benzer sekilde150
UM dozda karnosik asit en iyi sitotoksik etkiyi ve en
yiksek TAD diizeyi elde edilmisti. Bu sonuglar,
karnosol ve karnosik asidin kanser hiicrelerine olan
sitotoksik etkisi TAD diizeylerinin arttirmasina neden
olmustur.

Hiicre canlilig1 ve TAD diizeylerine iligkin tlim sonuclar
ele alindiginda calismamizla insan endometrioid over
kanseri MDAH-2774 hiicre hattinda karnosol ve
karnosik asidin birlikte uygulanmasinin sitotoksik etkisi
ve buna bagli olarak TAD diizeylerindeki artis ilk kez
gosterilmigtir. Daha ileri ¢aligmalarla karnosol ve
karnosik asidin invivo sonuglarinin degerlendirilmesi

insan endometrioid over kanserinde umut verici bir
tedavi segenegi olarak arastirilmasmin = gerektigi
kanaatine varilmisgtir.

Catisma Beyani: Yazarlar ¢ikar ¢atigmasi olmadigini
beyan ederler.

Aragtirmacilarin Katki Orani Beyani: Ana fikir: AFC,
HD, EA; Analizz HD, EA; Veri saglama: HD, HO;
Yazim: HD, HO; Diizeltme: AFC, EA; Onay: AFC, HD.
Destek ve Tesekkiir Beyani: Calismaya iligkin hicbir
kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Caligmamizda ticari olarak satin
aldigimiz MDAH-2774 hiicre hatt1 kullanilmistir. Bu
nedenle etik kurul onayna gereksinim yoktur.
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Ozgiin Arastirma

DiS HEKIMLIiGi FAKULTESI OGRENCILERININ KIZAMIK
(RUBEOLA) VE HEPATIT B HAKKINDAKI FARKINDALIK VE
ASI DURUMLARININ DEGERLENDIRILMESI

Evaluation of Awareness and Vaccination Status of Dental Faculty Students Regarding
Measles (Rubeola) and Hepatitis B

Funda BULUT ARIKAN'® Volkan ARIKAN?
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0z

Amac:  Kizamik hava yoluyla bulasan ve ciddi
komplikasyonlara ve 6liime yol agabilen oldukg¢a bulasici bir
hastaliktir. Hepatit B ise, infekte kan ve viicut sivilarina temasla
bulagsan Hepatit B virlisiiniin neden oldugu bulasic1 bir
enfeksiyondur. Bu ¢alismada bulasict hastaliklar agisindan en
riskli gruplardan olan dis hekimligi stajyer Ogrencilerinin
kizamik ve hepatit B hakkindaki farkindalik ve as1 durumlarinin
degerlendirilmesi amaglanmistir.

Gere¢ ve Yontemler: Bu kesitsel anket ¢alismasinda, stajyer
ogrencilere (n=157) kizamik ve hepatit B asilanma oranlar ile
bilgi ve egitim durumlarimni iceren kapsamli bir anket uygulandi.
Veriler ki-kare testi kullanilarak analiz edildi.

Bulgular: Ogrencilerin %22.9’unun kizamik hakkinda yeterli
bilgiye, %58.6’sinin  ise kizamik asismna sahip oldugu
belirlenmistir. Kiz dgrencilerin  kizamik asilanma orani
erkeklerden anlamli derecede yiiksek bulunmustur (p=0.011).
Ogrencilerin %77.1°i tereddiitsiiz kizamik asis1 yaptiracagini,
%80.9’u kizamik asisinin zararli olmadigint diigiinmektedir.
Kizamik agisin1 zararli bulanlarin bilgi diizeylerinin diistik
oldugu tespit edilmistir (p=0.04). Ogrencilerin %62.4’ii kizamik
hakkinda ders alirken, %37.6’s1 almamistir ve ders alanlarin
%26.5’i aldiklar1 egitimi yetersiz bulmustur. Ogrencilerin
%65.6’smin hepatit B igin yeterli bilgi diizeyine sahip oldugu
belirlenmistir. Hepatit B asilanma orant besinci siniflarda
istatistiksel olarak daha yiiksek tespit edilmistir (p=0.001).
Ogrencilerin %92.4’iiniin hepatit B asisinin zararli olmadigint
diistindiigli, %97.5’inin ise tereddiitsiiz hepatit B asisi
yaptiracag1 belirlenmistir. Hepatit B bilgi diizeyi yliksek
olanlarin agilanma oranlarmmin daha yiiksek oldugu tespit
edilmistir (p=0.004). Hepatit B hakkinda ders aldimmiz mi
sorusuna %92.4 evet, %7.6 hayir cevab1 vermistir. Ders
alanlarin %15.3’1i verilen dersi yetersiz bulmustur. Ogrencilerin
kizamik bilgi diizeylerinin ve agilanma oranlarinin hepatit B’ye
gore ¢cok daha diisiik oldugu belirlenmistir.

Sonug: Asilarim zararli oldugunu diisiinenlerin ve tereddiitsiiz
as1 yaptirmayanlarin asilar hakkinda yeterli bilgiye sahip
olmadiklari tespit edilmistir. Bu nedenle mukozal sekresyonlar
ve kanla siirekli temas halinde olan dis hekimligi stajyer
ogrencilerine basta kizamik olmak iizere bulasici hastaliklar ve
korunma yollar1 hakkinda genel bilgiler ve asilanma ile ilgili
daha kapsamli egitim verilmesi gerektigi goriilmektedir.

Anahtar Kelimeler: Kizamik, hepatit B, a1, asi tereddiitii

ABSTRACT

Objective: Measles is a highly contagious airborne disease, that
can lead to serious complications and even death. Hepatitis B,
on the other hand, is an infectious disease caused by the
hepatitis B virus, transmitted through contact with infected
blood and bodily fluids. This study aims to evaluate the
awareness and vaccination status regarding measles and
hepatitis B among dental intern students, who are considered
one of the most at-risk groups for infectious diseases.

Material and Methods: In this cross-sectional survey study, a
comprehensive questionnaire was administered to intern
students (n=157), covering their vaccination rates, knowledge,
and education about measles and hepatitis B. The data were
analyzed using the chi-square test.

Results: It was found that 22.9% of the students had sufficient
knowledge about measles, and 58.6% had been vaccinated
against it. The measles vaccination rate among female students
was significantly higher than that of male students (p=0.011). A
total of 77.1% of the students stated that they would get the
measles vaccine without hesitation, and 80.9% believed that the
measles vaccine is not harmful. It was found that students who
had more knowledge about hepatitis B had higher vaccination
rates. (p=0.04). While 62.4% of the students received education
about measles, 37.6% did not, and 26.5% of those who received
education found it insufficient.

It was determined that 65.6% of the students had sufficient
knowledge about hepatitis B. The hepatitis B vaccination rate
was statistically higher among fifth-year students (p=0.001). A
total of 92.4% of the students believed that the hepatitis B
vaccine is not harmful, and 97.5% stated that they would get the
hepatitis B vaccine without hesitation. It was found that
students with higher levels of knowledge about hepatitis B had
higher vaccination rates (p=0.004). In response to the question
"Have you received education about hepatitis B?" 92.4%
answered yes, and 7.6% answered no. Of those who received
education, 15.3% found it insufficient. The study concluded that
students' knowledge levels and vaccination rates for measles
were much lower compared to hepatitis B.

Conclusion: It was determined that those who believed
vaccines were harmful and those who did not get vaccinated
without hesitation lacked sufficient knowledge about vaccines.
Therefore, it is evident that dental intern students, who are
constantly in contact with mucosal secretions and blood, need

more comprehensive education on infectious diseases,
particularly measles, and prevention methods, including
vaccination.

Keywords: Measles, hepatitis B, vaccination, vaccine hesitancy
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GIRiS
Kizamik, ciddi komplikasyonlara ve 6liime yol agabilen,
paramyxoviridae ailesine ait bir viriisiin neden oldugu
hava yoluyla bulasan bir enfeksiyondur. Kizamik;
cocukluk yas grubunda daha sik olmak iizere her yasta
goriilebilen, oldukga bulasici bir hastaliktir (1-3). Diinya
Saglik Orgiitii (DSO) verilerine gore; kizamik asismin
giivenli ve uygun maliyetli bir agi olmasina ragmen,
2022 yilinda diinya ¢apinda tahminen 136.000 kizamik
oliimii meydana geldigi bildirilmistir (1). Ulkemizde
kizamik asisi, c¢ocukluk donemi as1 takviminde
“Kizamik-Kizamikgik-Kabakulak (KKK)” seklinde, 12.
ayda ve 48. ayma girmis olan tiim g¢ocuklara iki doz
seklinde ticretsiz yapilmaktadir (4). Kizamik, enfekte
bireyin Oksiirik ve hapsirigryla ortama sagtigi viriis
damlaciklarin solunmastyla, enfekte kisilerin burun ve
bogaz sekresyonlarmin dogrudan ya da dolayli
temasiyla bulagmaktadir. Bulastan sonra viriis solunum
yollarin1 enfekte etmektedir ve daha sonra viicuda
yaytlmaktadir. Semptomlar arasinda yiiksek ates,
oksiiriikk, burun akintisi, konjonktivit, halsizlik ve
viicudun her yerinde dokiintii yer almaktadir (1-3,5).
Avrupa’daki ¢esitli iilkelerde 2005 yilindan itibaren
yasanan salginlar nedeniyle iilkemizde de 2012 yilindan
itibaren, yurtdist kaynakli ve yurtdisindan gelen bu
hastalarla temasli vakalar goriilmektedir (6). Bununla
beraber Tiirkiye, ¢esitli ilkelerden yillardan beri
siregelen bir gbo¢ hareketine maruz kalmaktadir.
AFAD’1n 15.10.2018 tarihli raporuna gore iilkemizdeki
toplam Suriyeli sayis1 3.577.792 olarak belirtilmistir (7).
Bu g6¢ hareketi ile birlikte kizamik, ¢ocuk felci (polio),
hepatit, sark ¢ibani (leishmania) ve tiiberkiiloz gibi
bir¢ok bulasici hastalik da iilkemize girmektedir; bu
bulagici hastaliklarin ise toplumda goriilme sikliginin
geemise nazaran oldukga degistigi rapor edilmistir (8).
2018 yih itibariyle, DSO Avrupa’da 82.596 kizamik
vakast ve 72 olim bildirilmistir, bu sayilarin rekor
diizeyde yiiksek oldugu belirtilmektedir (9). Diinya
Saglik Orgiitii'niin Subat 2024 tarihinde yayinlanan
raporuna gore Tirkiye'de Ocak 2023 ile Aralik 2023
tarihleri arasinda 4559 kizamik vakasi goriildiigii rapor
edilmistir. Bu say1 ile WHO Avrupa bdlgesinde (Rusya
gibi birgok Asya iilkesi de bu listede yer almaktadir) en
fazla kizamik vakasi goriilen iilke Tiirkiye olmustur (9).
Yani 2023 yilinda kizamik vakalar1 Tirkiye'de pik
yapmustir. Bu nedenle bu ¢alismada ¢ocuk hastalar ile de
karsilasan Kirikkale Universitesi Dis Hekimligi
Fakiiltesi stajyer oOgrencilerinin kizamik (rubeola)
hakkindaki  farkindalilk ve ast  durumlariin
degerlendirilmesi amaclanmistir. Bu ¢aligsmada stajyer
ogrencilerde  farkindalik ve as1  durumlarinin
degerlendirilmesinin arastirildig1 diger bir enfeksiyon
ise hepatit B'dir. Hepatit B, ¢ift sarmal DNA igeren
hepatit B viriisiiniin (HBV) neden oldugu, karacigeri
etkileyen bulagic1 bir hastaliktir. DSO’niin 2019 yil

raporuna gore, 296 milyon kisinin kronik hepatit B
enfeksiyonuyla yasadigi ve her yil 1,5 milyon yeni
vakanin tespit edildigi belirtilmistir. Ayrica 2019 yilinda
hepatit B’nin, oOzellikle siroz ve hepatoseliiler
karsinomaya neden olmasi sebebiyle yaklagik 820.000
olime yol agtigi belirlenmistir (10-12). Tirkiye'de
yaklasik 3,3 milyon HBV tasiyicisinin oldugu tahmin
edilmektedir ve genel HBV prevalansi ise %4.57 olarak
belirtilmektedir. Bu nedenle HBV enfeksiyonunun
onlenmesi ve tedavisi iilkemiz i¢in olduk¢a O6nem
tasimaktadir (13). Hepatit B, hem akut hem de kronik
hastaliga yol agabilen viral bir enfeksiyondur. Enfekte
kan ve viicut sivilarinin mukozal ya da deri yoluyla
temas edilmesi sonucu viriis bulasmaktadir. Virlis en
yaygin olarak anneden ¢ocuga dogum sirasinda, erken
cocukluk déneminde, ayrica enfekte bir partnerle cinsel
iligski sirasinda kan veya diger viicut sivilariyla temas,
giivenli olmayan enjeksiyonlar, dis fir¢asi, tiras bigagi
gibi kisisel esyalarin ortak kullanimi, steril olmayan
araglarla akupunktur, dévme, piercing gibi uygulamalar
yoluyla bulagmaktadir. Hepatit B, giivenli, mevcut ve
etkili asilarla 6nlenebilmektedir (10,11,14). Tiirkiye’de
hepatit B asisinin ilk dozu dogum sonrasi ilk 24 ila 72
saat icinde yapilmaktadir. ikinci doz 1. aym sonunda ve
3. doz as1 ise 6. ayin sonunda yapilmaktadir (15). Akut
HBV enfeksiyonunun ozel bir tedavisi
bulunmamaktadir. Tedavinin nihai hedefleri ¢esitli
antiviral ilaglar ile hastalarn yasam kalitesini
iyilestirmek ve hayatta kalma siirelerini artirmaktir. Bu
nedenle tedavi, karaciger hastaliginin  siroza,
dekompanse siroza, hepatoseliiler karsinoma, karaciger
transplantasyonuna ve liime ilerlemesinin 6nlenmesine
yoneliktir (14).

Tiirkiye’de hepatit B agisindan en riskli gruplardan
birini dis hekimleri olugturmaktadir. Agiz i¢i mukozal
sekresyonlar ve kanla siirekli temas halinde olan dis
hekimligi stajyer 6grencilerinin bu hastaliklar ile ilgili
farkindalik ve as1 durumlarimin = degerlendirilmesi
oldukca 6nem tagimaktadir. Bu nedenle bu c¢alismada
Kirikkale Universitesi Dis Hekimligi Fakiiltesi stajyer
ogrencilerinin  kizamik (rubeola) ve hepatit B
hakkindaki  farkindalilk ve a1 durumlarmin
degerlendirilmesi amaglanmustir.

GEREC VE YONTEM
Bu kesitsel calismada, Kirikkale Universitesi Dis
Hekimligi Fakiiltesinde 0grenim goren toplam 157
stajyer 6grenciye (4. ve 5. siif) 2024 Subat ayinda,
kizamik (rubeola) ve hepatit B hakkindaki bilgi
diizeyleri, as1 durumlari, tereddiitsiiz bir sekilde
asilanmaya ve asilarin zararli olup olmadigma dair
goriisleri, antikor durum bilgileri, yakin zamanda hasta
bir bireyle temas durumlari, ilgili hastaliklar ile ilgili
egitim alip almadiklar1 ve eger egitim almislarsa,
aldiklar1 egitimin yeterliligi hakkindaki goriislerinin
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degerlendirilmesi amaciyla ilgili anket uygulanmistir
(Tablo 1). Verilerin daha hizli bir sekilde toplanmasi ve
degerlendirilmesi i¢in, kizamik i¢in ayr1, hepatit B i¢in
ise ayr1 olmak iizere 2 boliimden olusan, toplam 26
soruluk Google Forms anketi (gevrimigi anket)
kullanilmigtir. Anket icerigi ¢aligmadaki arastirmacilar
tarafindan literatiir taranarak hazirlanmistir.

Caligmanin gergeklestirildigi donemde egitim goren 4.
ve 5. smif ogrencilerinden bu anket caligmasina
katilmaya goniillii olan 6grencilerin sayis1 6rneklem
biytkligii olarak kabul edilmistir. Calisma 6ncesinde
Kirikkale Universitesi Girisimsel Olmayan Arastirmalar
Etik Kurulundan ilgili biitiin etik izinler alimmistir
(Toplant1 say1s1 2023/12, Karar No: 2023.11.19). Biitiin
goniillillere Helsinki Deklarasyon Prensipleri’ne gore
hazirlanmis olan bilgilendirilmis goniillii olur formlart
okutularak onaylar1 alinmistir.

Calismanin istatistiksel analizleri SPSS 21 paket
programi yardimiyla tanimlayict istatistiksel analizler ve
Ki-kare testi kullanilarak yapildi. p<0.05 igin sonuglar
anlamli kabul edildi. Sonuglar ortalama +standart sapma
seklinde belirtildi.

BULGULAR

Calismaya 98 (%62.4) kadin ve 59 (%37.6) erkek
Ogrenci katilmistir. Yas ortalamasi 22.9+0.5 (21-33
yas)’dir.  Ogrencilerin %68.2°si (107 kisi) kizamik
gecirdiniz mi sorusuna hayir, %31.8 1 (50 kisi) ise evet
cevabr vermistir. Evet cevabi verenlerin %16.6’s1
bebeklik/okul oncesi donemde, %13.41 ilkokulda,
%1.371 ortaokulda, %0.6’s1 ise lise doneminde kizamik
gecirmistir. Kizamik enfeksiyonu hakkinda yeterli bilgi
diizeyine sahip misiniz, sorusuna dgrencilerin %22.9’u
evet, %64.3’0 kismen, %12.7’si ise hayir cevabi
vermistir (Sekil 1).
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s Kizamk = Hepatit B

Sekil 1: Ogrencilerin agilar hakkindaki bilgi diizeyi
durumlari

Ogrencilerin %79y (n=124) havadaki viriis
damlaciklarin  solunmasiyla, %79’u (n=124) hasta
bireylerin burun ve bogaz salgilarimi direkt temas
etmekle, %70.7°si (n=111) enfekte bireyin kullandig

kiyafet, havlu, bardak, tabak ve catal gibi esyalari
araciligtyla, %70.1’i (n=110) enfekte bir kisi nefes
aldiginda, oksiirdiigliinde veya hapsirdiginda kolayca
bulasir seklinde kizamik bulag yollarini tarif etmistir.
Kizamik asiniz var mi1 sorusuna ogrencilerin %58.6’s1
evet, %36.3’1 bilmiyorum, yiizde %8’1 ise hay1r cevabi
vermistir. Kizamik agis1 var olan 6grencilerin %251 bir
doz, %63’ 2 doz, %10.9’u 3 doz, %1.1°1 ise ii¢ten fazla
doz as1 yaptirmistir (Tablo 1).

Kiz o6grencilerin kizamik asis1 yaptirma oranlarmin
erkek Ogrencilere gore istatistiksel olarak anlamli
diizeyde daha fazla oldugu belirlenmistir (p=0.011).
Ast  yaptiranlarin %75.2°si  bebeklik/okul  6ncesi
donemde, %32.5’1 ilkokulda, %5.1°1 ortaokulda, %1.9’u
lisede, %3.2’si ise liniversite doneminde as1 yaptirdigimi
belirtmistir. Kizamik asis1 yaptirmis olanlarin %92.4i
(n=85) antikor seviyelerini kontrol ettirmemis olup,
%7.6’s1 (n=7) ise antikor seviyelerine baktirdigim
belirtmistir.

Kizamik asimiz yok ise veya asinin koruyuculugu devam
etmiyorsa hastaliktan korunmak igin tereddiitsiiz asi
yaptirir musiniz sorusuna Ogrencilerin %77.1°1 evet,
%22.9’u ise hayir cevabi1 vermistir (Sekil 2).
Ogrencilerin ~ %80.9’u  kizamik  agisimin zararh
olmadigm diisiiniirken; %17.2’si emin degilim cevabini
vermis, %1.9’u ise kizamik agisinin zararli olabilecegini
belirtmistir (Sekil 3).
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Sekil 2: Ogrencilerin tereddiitsiiz as1 yaptirma
durumlart
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Sekil 3: Ogrencilerin asilar hakkindaki diisiinceleri
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Tablo 1: Katilimeilari kizamik ve hepatit B farkindalik ve a1 durumlarina iliskin anket sorularina verdikleri cevaplarin

dagilim
Soru Evet Hayir Kismen Bilmiyorum Dlzg::::n Toplam
Kizamik gecirdiniz mi? 50 (%31.8) 107 (%68.2) 157
Yakin zamanda kizamikl birisiyle o o
karsilastiniz mi 2 (%1.3) 155 (%98.7)
Kizamuk hakkinda yeterli bilgi 36 (%22.9)  20(%12.7) 101 (%64.3) 157
diizeyine sahip misiniz?
Kizamik asimz var mi? 92 (%58.6) 8 (%5.1) 57 (%36.3) 157
Kizamik asiniz var ise
koruyuculugunun devam edip o o
etmedigini (antikor seviyenizi) kontrol 7(%7.6) 85 (%92.4) 92
ettirdiniz mi?
Kizamik agisim gerektiginde o o
tereddiitsiiz yaptirir misimz? 121 (%77.1) 36 (%22.9) 157
Kizamik asisinin zararh oldugunu o o o
diisiiniiyor musunuz? 3 (%l1.9) 127 (%80.9) 27 (%17.2) 157
Kizamik hakkinda ders aldimz nm? 98 (%73.5) 59 (%37.6) 157
gli(;lldyis?amz, kizamik dersi yeterli 72 (%46.5) 26 (%26.5) 08
Hepatit B gecirdiniz mi? 0 (%0) 157 (%100) 157
Hepatit B enfeksiyonu hakkinda o o o
yeterli bilgi diizeyine sahip misiniz? 103 (%65.6) 4 (%23) 50 (%31.8) 157
Hepatit B asisin1 gerektiginde o o
tereddiitsiiz yaptirir misimz? 153 (%97.5) 4 (%2.5) 157
Hepatit B asiniz var mi1? 139 (%88.5) 16 (%10.2) 2 (%1.3) 157
Hepatit B asimzin koruyuculugunun
devam edip etmedigini (antikor 110 (%79) 29 (%21) 139
seviyenizi) kontrol ettirdiniz mi?
Hepatit B agisiun zararh oldugunu 3 (%1.9) 145 (%92.4) 9 (%5.7) 157
diisiiniiyor musunuz?
;I;egl;iorznil?epatlt B agis1 yeterli koruma 28 (%17.8) 129 (%82.2) 157
Hepatit B hakkinda ders aldimiz m / o o
bilgilendirildiniz mi? 145(%92.4) 12 (%7.6)
Aldiysaniz, hepatit B dersi yeterli 123 (%84.7) 22 (%15.3) 145

miydi?

Kizamik  asisinin  zararli  olabilecegine  dair
tereddiitleriniz varsa nedenini kisaca yaziniz sorusuna
verilen cevaplar;

“Asilarin  zararli olabilecegini sOyleyen hekimlerin
varlig1, pandemi sonrasi agilarin uzun dénemde insan
sagligina etkileri hakkinda literatiir taramasi1 yapmadan
as1 yaptirmanin riskli olabilecegine inaniyorum,
glivenmiyorum, yeterli bilgim yok, kizamik asis1 etken
maddesi veya olusabilecek komplikasyonu hakkinda
yeterli bilgi diizeyim yok, yan etkileri hakkinda yeterli
bilgim olmadigindan, her ilacin yen etkileri vardir
tereddiitsiiz yaptirma konusunda emin degilim, Covid
asisinin giiniimiizde yan etkileri ¢ikmaya bagladi bu
durum diger tiim asilara karsi 6n yargi olusturdu”
seklinde olmustur.

Kizamik asistnin  zararhh oldugunu disiinenlerin,
kizamik hakkinda yeterli bilgi diizeyine sahip
olmadiklar1 istatistiksel olarak anlamli sekilde tespit
edilmistir (p=0.04).

Yakin zamanda kizamikli birisiyle karsilastiniz mi
sorusuna ise; Ogrencilerin %1.3’i yakin zamanda
kizamikli  birisiyle karsilastigini, %98.7 si ise
karsilagsmadigini belirtmistir.

Kizamik hakkinda ders aldiniz mi/bilgilendirildiniz mi
sorusuna Ogrencilerin %62.4’l evet, %37.6’s1 ise hayir

cevabint vermistir (Sekil 4). Bu soruya evet cevabi
verenlerin  %26.5’1 aldiklar1 ders/bilgilendirmenin
yetersiz  oldugunu, 9%73.5’i ise aldiklart ders
bilgilendirmenin yeterli oldugunu belirtmislerdir.
Anketin hepatit B ile ilgili olan ikinci bdliimiinde ise,
Ogrencilerin  tamami  hepatit B  enfeksiyonu
gecirmedigini belirtmistir. Hepatit B enfeksiyonu
hakkinda yeterli bilgi diizeyine sahip misiniz sorusuna
6grencilerin %65.6°s1 (n=103) evet, %31.8’1 (n=50)
kismen, %2.6’s1 (n=4), ise hayir cevabi vermistir (Sekil
1). Hepatit B bulas yollar1 hangileridir sorusuna
ogrencilerin  verdigi cevap dagilmi Sekil S’te
gosterilmistir.

100

Kizamik Hepatit B
mEvet (%) Hayrr (%)
Sekil 4: Kizamik ve hepatit B asilar1 hakkinda ders
aldimz muvbilgilendirildiniz mi? sorularina verilen
cevaplar
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Sekil 5: Hepatit B bulas yollart ile ilgili yanit oranlar1

Hepatit B acisindan kimler daha fazla risk altindadir
sorusuna dgrencilerin biiyiik ¢ogunlugu (%97.5°1); dis
hekimleri, saglik kurumlarindaki temizlik personelleri,
ozellikle ilk yardim uygulayan saglik personelleri ve
hekimler cevabim1 vermistir. Ogrencilerin  %90.4’{i
hemodiyaliz hastalari, %89.8’1 hepatit B tastyicilariin
temas halinde olduklar1 asisiz aile igi bireyler, %87.3’i
escinsel/biseksiiel/birden fazla partneri olan Kkisiler,
%67.5’1 ise madde bagimlilar1 cevabini vermislerdir.
Hepatit B asiniz var mi1 sorusuna dgrencilerin %88.5’1
(n=139) evet, %10.2’si hayir (n=16), yiizde %1.3’1
(n=2) ise bilmiyorum cevabt vermistir. Siniflar
karsilastirildiginda, besinci siniflarin dordiincii siniflara
gore hepatit B agis1 yaptirma oranlarmin istatistiksel
olarak anlamli derecede daha fazla oldugu oldu tespit
edildi (p=0.001).

Hepatit B asis1 var olan 6grencilerin % 25.9’u bir doz,
%35.2’si iki doz, %36’s1 ii¢ doz, %2.9’u ise iicten fazla
doz ast  yaptrmustir.  Ogrencilerin ~ %31.2’si
bebeklik/okul oncesi donemde, %7’si ilkokulda,
%7.6’s1  ortaokulda, %4.5’1 lisede, %64.3’1 ise
iniversite zamaninda hepatit B asisin1 yaptirdigini
belirtmistir. Hepatit B asist yaptirmis olanlarin %79°u
(n=110) antikor seviyelerini kontrol ettirmis olup, %21’
(n=29) ise antikor seviyelerine baktirmadigimi
belirtmistir.

Hepatit B asiniz yok ise veya asinin koruyuculugu
devam etmiyorsa hastaliktan korunmak i¢in tereddiitsiiz
as1 yaptirir misiniz sorusuna ogrencilerin %97.5’1 evet
%2.5’i ise hay1r cevab1 vermistir (Sekil 2). Ogrencilerin
%92.4’t  hepatit B asisimin  zararli  olmadigim
diistintirken, %5.7°si emin degilim cevabmi vermis,
%1.9’u (n=3) hepatit B asisinin zararli olabilecegini
belirtmistir (Sekil 3). Hepatit B hakkinda yeterli bilgi
diizeyine sahip olanlarm, hepatit B agisini tereddiitsiiz
yaptirma oranlarinin hepatit B hakkinda yeterli bilgi
diizeyine sahip olmayanlara gore istatistiksel olarak
anlamli derecede daha yiiksek oldugu tespit edilmistir
(p=0.004)

Hepatit B asismin  zararli  olabilecegine dair
tereddiitleriniz varsa nedenini kisaca yaziniz sorusuna
verilen cevaplar;

“Covid asisinin gliniimiizde yan etkileri ¢ikmaya bagladi
bu durum diger tiim asilara kars1 6n yargi olusturdu ve
as1 konusunda oOzellikle covid doneminden sonra
ileriki donemde yasayacagim komplikasyonlar
olmasindan korkuyorum” seklinde verilmistir. Tek doz
hepatit B asisinin  yeterli koruma sagladigini
disiniiyor musunuz sorusuna ise, Ogrencilerin
%82.2°si hayir, %17.8’1 ise evet cevabi vermistir.
Ogrencilerin sadece %1.9’unun (n=3) ailesinde hepatit
B hastast bulundugu belirtilmistir.

Hepatit B hakkinda ders aldiniz mi/bilgilendirildiniz mi
sorusuna Ogrencilerin %92.4°1 evet, %7.6’s1 ise hayir
cevabini vermistir (Sekil 4). Bu soruya evet cevabi
verenlerin  %15.3’t  aldiklar1 ders/bilgilendirmenin
yetersiz oldugunu, %84.7’si ise aldiklar
ders/bilgilendirmenin yeterli oldugunu belirtmislerdir.

TARTISMA
Hepatit B ve ozellikle de kizamik enfeksiyonlari
oldukca bulasici ve diinyada ciddi 6liimlere neden olan
o6nemli halk sagligi sorunlaridir (1-3,10,11). Dis
hekimlerinin hepatit B farkindalik ve davranislart ile
ilgili yapilmig olan bir ¢alismada, dis hekimlerinin
hepatit B’yi risk olarak gdrme oranlarinin diisiik oldugu
belirlenmigtir (16). Ancak dis hekimligi stajyer
ogrencileri ile ilgili yeterli ¢alisma bulunmamaktadir.
Kutlu ve ark., tip fakiiltesi 6grencileri ile yaptiklar
calismada ise, benzer sekilde hepatit B enfeksiyonu ve
korunma yollar1 hakkinda 6grencilerin yeterli bilgi
birikimlerinin olmadigini rapor etmislerdir (17). Bu
caligmada ise dis hekimligi stajyer 6grencilerinin biiylik
cogunlugunun hepatit B hakkinda yeterli bilgi diizeyine
sahip olduklar1 tespit edilirken (%65.6’s1 evet, %31.8’1
kismen, %2.6’s1 hayir cevabi vermistir), kizamik
hakkinda ise dgrencilerin yeterli bilgi diizeyine sahip
olmadiklar1 tespit edilmistir (%22.9’u evet, %64.3’1
kismen, %12.7°si ise hayir cevabi vermistir). Ancak
literatiirde kizamik hakkindaki farkindalik ve as1
durumu degerlendirilmesi ile ilgili yeterli g¢alisma
bulunmamaktadir. Calik ve arkadaslarinin 84 tip
fakiiltesi Ogrencisi ile yapmis oldugu bir c¢aligmada
kizamik asilanma orant %14 olarak belirlenmistir (18).
Bu calismada ise agilanma orani (%58.6) daha yiiksek
olarak tespit edilmistir. Tip fakiiltesi Ogrencileriyle
(n=374) yapilmis olan bir c¢aliymada, &grencilerin
%75.7’si dogum yoluyla, %73’ cinsel iliskiyle,
%94.1°1 kan yoluyla, %78.3’i damar ici enjeksiyonla,
%28.6’s1 ise kisisel esyalarla hepatit B’nin bulastigini
belirtmistir (19). Bu c¢alismada ise, &grencilerin
%96.2’si enfekte kan ve viicut sivilartyla temasla,
%82.2’si perinatal yolla, %74.5°1 kisisel esyalarin ortak
kullanimt ile, %92.4’i steril olmayan araglarla tibbi
veya dis miidahaleleri ile, %89.2’si steril olmayan
araglarla akupunktur, ddvme gibi uygulamalar yolu ile
hepatit B’nin bulasacagini bildirmistir. Calismamizin
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sonucuna gore hepatit B risk gruplar1 ve bulas yollar
hakkinda Ogrencilerin biiyiikk ¢ogunlugunun yeterli
bilgiye sahip oldugu goriilmiistir. Bu ¢alismada
Ogrencilerin hepatit B asilanma oranlarinin (%88.5)
kizamik asilanma oranma gore daha yiiksek oldugu
(%58.6) tespit edilmistir. Hepatit B asis1 yaptirmis
olanlarin %79 u antikor seviyelerini kontrol ettirmigken,
aksine kizamik agis1 yaptirmis olanlarin %92.4’ antikor
seviyelerini  kontrol ettirmemistir. Tip fakiiltesi
ogrencileriyle yapilmis olan bir ¢caligmada ise hepatit B
asilanma oraninin bu ¢aligmadan daha diisik oldugu
(%67.1)  tespit edilmistir (19). Calismamizda,
ogrencilerin %80.9’unun kizamik asisinin, %92.4’{inlin
ise hepatit B asisinin zararli olmadigint diistindiikleri
belirlenmigtir. “Tereddiitsiiz as1 yaptirir misinz?”
sorusuna kizamik igin Ogrencilerin %77.1°1 evet,
%22.9’u ise hayir cevabi vermistir. Hepatit B igin ise
ogrencilerin %97.5’1 evet, %2.5’1 ise hayir cevabi
vermistir. Cetin ve arkadaslarinin yapmis oldugu bir
calismada ise, saglik alaninda egitim goéren 1559
O0grencinin  %15.1’1 “Gerektiginde tereddiitsiiz as1
yaptirir misiniz?” sorusuna hayirF cevabi vermistir ve
bu oranin, egitim yili arttikca, diistiigii tespit edilmistir
(20). Ayni ¢alismada kizamik agisiyla ilgili tereddiitiin
temel sebebinin “as1 olmaktan ise, hastalig1 gecirmenin
daha koruyucu” oldugu diisiincesi, hepatit B asist ile
ilgili tereddiitiin temel sebebinin ise “yan etkilere karsi
duyulan kaygi” oldugu belirlenmistir (20). Bu ¢aligmada
ise Ogrencilerin agilarin zararlt
diisiinmelerindeki temel sebeplerin asilar ve igerikleri
gibi agilar ile ilgili yeterli bilgi diizeyine sahip

oldugunu

olmamalar1 ve asilarin, 6zellikle de pandemi sonrasi
Covid agilarinin, yan etkileri olabilecegine dair
kaygilardan 6tiirii oldugu belirlenmistir. Bagka bir
calismada ise, tip fakiiltesi Ogrencilerinin %56.1°1
“Hepatit B enfeksiyonu hakkinda yeterli bilgi diizeyine
sahip misiniz?” sorusuna evet cevabi vermistir (19).
Bizim  ¢aligmamizda ise bu  calisma  ile
karsilastirildiginda dis hekimligi 6grencilerinin hepatit
B bilgi dizeylerinin daha yiiksek oldugu tespit
edilmistir. “Hepatit B hakkinda yeterli bilgi diizeyine
sahip misiniz?” sorusuna Ogrencilerin %65.6’s1 evet
cevabt vermistir. Cetin ve arkadaslarinin yaptigi
calismada “Fakiiltenizde/boliimiiniizde asilar hakkinda
yeterli egitimin verildigini diigiiniyor musunuz?”
sorusuna Ogrencilerin %57.7’si hayir cevabi vermistir
(20). Bu galigmada ise, 6grencilerin kizamik ve hepatit
B agilar1 hakkindaki yeterli egitim orani Cetin ve
arkadasglarmin ¢alismasi ile karsilastirildiginda daha
yiksek bulunmustur. Bu c¢aligmada kizamik hakkinda
ders aldimiz mubilgilendirildiniz mi  sorusuna
ogrencilerin  %37.6’s1t hayir cevabmi vermistir. Bu
soruya evet cevabi verenlerin ise, %26.51 aldiklar1 ders/
bilgilendirmenin yetersiz oldugunu bildirmislerdir.
“Hepatit B hakkinda ders aldimiz mv/bilgilendirildiniz

mi” sorusuna ise, 6grencilerin %7.6’s1 ise hayir cevabini
vermistir. Bu soruya evet cevabi verenlerin %15.31
aldiklar1 ders/ bilgilendirmenin yetersiz oldugunu
belirtmislerdir.

Sonu¢ olarak, bu calismada, dis hekimligi stajyer
ogrencilerinin kizamik konusundaki farkindaliklar1 ve
ast durumlart ilk kez incelenmistir. Kizamik agisinin
zararlt oldugunu diisiinenler ve hepatit B asisini
tereddiitle karsilayanlarin asilar hakkinda yeterli bilgiye
sahip olmadiklar1 tespit edilmistir. Bununla beraber
2023 yilinda tilkemizde kizamik salgin1 baglamistir. Bu
nedenle, dis hekimligi stajyer &grencilerine, agiz ici
mukozal sekresyonlar ve kanla siirekli temas halinde
olmalar1 nedeniyle, 6zellikle kizamik ve diger bulasici
hastaliklardan korunma yollar1 ve asilanma konusunda
daha fazla egitim verilmesinin gerekli oldugu sonucuna
varilmigtir.

Cikar Catismast Beyanmi: Yazarlar arasinda finansal
veya herhangi bir ¢ikar ¢atismasi bulunmamaktadir.
Katki Orani Beyani: Ana fikir/Planlama: FBA, VA,
Veri Saglama: FBA, VA; Yazim: FBA; Gézden
Gegirme ve Diizeltme: FBA, VA; Onaylama: FBA,
VA.

Destek/ Tesekkiir Beyani: Calismada hig¢bir kurum ya
da kisiden finansal destek alinmamistir. Aragtirmaya
katilan 6grencilere tesekkiir ederiz.

Etik Kurul Onami: Kirikkale Universitesi Tip Fakiiltesi
girisimsel olmayan arastirmalar etik kurulundan ilgili
izin almmustir (Karar no: 2023.11.19,
Tarih:.29.11.2023).
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Ozgiin Arastirma

ASSESSING THE PROGNOSTIC VALUE OF THE
HEMOGLOBIN-TO-RED CELL DISTRIBUTION WIDTH
RATIO INEMERGENCY DEPARTMENT PATIENTSWITH
ACUTE CORONARY SYNDROME

Acil Servisteki Akut Koroner Sendromlu Hastalarda Hemoglobin-Kirmizt Hiicre Dagilim
Genisligi Oranminin Prognostik Degerinin Degerlendirilmesi

Emre KUDU!

Faruk DANIS?

1 Department of Emergency Medicine, Marmara University Pendik Training and Research Hospital, [STANBUL, TURKIYE
2 Department of Emergency Medicine, Bolu Abant /zzet Baysal University School of Medicine, BOLU, TURKIYE

ABSTRACT

Is a critica
condition requiring rapid evaluation in the emergency
department. The hemoglobin-to-red cell distribution width ratio
(HRR) has emerged as a potential prognostic biomarker,
reflecting the combined effects of hemoglobin and red cell
distribution width. This study aims to evaluate the prognostic
value of HRR in patients presenting to the emergency
department with ACS.

Objective: Acute coronary syndrome (A

Material and Methods: A retrospective cohort study was
conducted at a single center, involving adult patients who were
diagnosed with acute coronary syndrome upon presentation to
the emergency department. HRR was calculated as the ratio of
hemoglobin to red cell distribution width, and its association
with 30-day cardiac mortality (CM), all-cause mortality (ACM),
and major adverse cardiovascular events (MACE) was analyzed
using Receiver Operating Characteristics (ROC) curve analysis.

Results: The study included 688 patients, with a mean age of
61.9+12.3 years and 57% males. Lower HRR was significantly
associated with higher 30-day CM, ACM, and MACE rates.
ROC curve analysis showed HRR had acceptable
discriminatory power with AUC values of 0.764 for 30-day
CM, 0.718 for 30-day ACM, and 0.739 for 30-day MACE. An
HRR cut-off value of 0.9 was determined, with sensitivities of
87.8%, 90.2%, and 88.7%, and specificities of 47.6%, 48.4%,
and 48.9% for CM, ACM, and MACE, respectively.

Conclusion: HRR is a useful prognostic marker for 30-day
outcomes in ACS patients. Its easy accessibility and rapid
availability makes it a practical tool for risk stratification in the
emergency department.

Keywords: Acute coronary syndrome, hemoglobin, major
adverse cardiac events, mortality

Amac: Akut koroner sendrom (AKS) acil serviste hizli
degerlendirme gerektiren kritik bir durumdur. Hemoglobin-
kirmizi hiicre dagilim genisligi oram1 (HRR), hemoglobin ve
kirmizi hiicre dagilim genisliginin birlesik etkilerini yansitan
potansiyel bir prognostik biyobelirteg olarak ortaya ¢ikmuistir.
Bu ¢alisma, acil servise AKS ile basvuran hastalarda HRR'nin
prognostik degerini degerlendirmeyi amaglamaktadir.

Gere¢ ve Yontemler: Tek bir merkezde, acil serviste AKS
tanis1 konulan yetigkin hastalar1 kapsayan retrospektif bir kohort
caligmas1 yiriitilmiistir. HRR, hemoglobinin kirmizi hiicre
dagilim genisligine orani olarak hesaplanmis ve 30 giinlik
kardiyak olim (KO), tim nedenlere baglh 6lim (TNBQO) ve
major istenmeyen kardiyovaskiiler olaylar (MIKO) ile iliskisi
Receiver Operating Characteristics (ROC) egrisi analizi

kullanilarak analiz edilmistir.

Bulgular: Calismaya 688 hasta dahil edilmistir. Hastalarin
ortalama yas1 61.9+12.3 yil ve hastalarin %57’si erkektir. Diisiik
HRR, daha yiiksek 30 giinliik KO, TNBO ve MIKO oranlari ile
anlamli olarak iligkilendirilmistir. ROC egrisi analizi, 30 giinliik
KM i¢in 0,764, 30 giinlik TNBM i¢in 0.718 ve 30 giinlik
MIKO icin 0.739 egrinin altinda kalan alan degerleri ile
HRR'nin kabul edilebilir ayirt edici giice sahip oldugunu
gostermistir. HRR i¢in esik deger 0,9 olarak belirlenmistir ve bu
deger igin KO, TNBO ve MIKO igin sirastyla %87.8, %90.2 ve

%88.7 duyarlilik ve %47.6, %48.4 ve %48.9 6zgiilliige sahiptir.

Sonu¢: HRR, AKS hastalarinda 30 giinliik sonuglar i¢in faydal
bir prognostik belirtectir. Kolay erisilebilir olmasi ve hizli sonug
vermesi, acil serviste risk siniflandirmast igin pratik bir arag

olmasini saglamaktadir.

Anahtar Kelimeler: Akut koroner sendrom, hemoglobin, major
istenmeyen kardiyak olay, mortalite
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INTRODUCTION

Chest pain is among the most prevalent presenting
complaints in emergency department (ED) settings,
constituting approximately 5-10% of ED visits (1,2).
The causes of this pain may be non-life-threatening,
such as musculoskeletal pain, or fatal, such as acute
coronary syndrome (ACS), esophageal rupture,
pulmonary embolism, and aortic dissection. Therefore,
examining patients presenting with chest pain requires a
multimodal approach (3).
Acute coronary syndrome (ACS) is a critical condition
encompassing a range of cardiac events resulting from
reduced blood flow to the heart. ACS is diagnosed in
8.4-22% of patients presenting with chest pain, and this
high rate and high mortality/morbidity risk make ACS
one of the most important diagnoses to consider in
patients presenting with chest pain (3-5). To aid
clinicians in the timely and accurate diagnosis of ACS,
various algorithms have been developed by the
European Society of Cardiology (ESC), the American
Heart Association (AHA), and other cardiology
societies. These guidelines underscore the importance of
recognizing and treating ACS promptly to improve
patient outcomes (6,7).
In recent years, numerous studies have explored various
biomarkers and clinical parameters to refine the
prognosis and management of ACS in the ED (8). One
emerging biomarker is the hemoglobin-to-red cell
distribution width ratio (HRR), which combines two
easily accessible hematologic indices: hemoglobin (Hb)
concentration and red cell distribution width (RDW) (9).
Hb reflects the blood’s oxygen-carrying capacity, while
RDW indicates the variability in red blood cell (RBC)
size. The HRR integrates these parameters, potentially
providing a more comprehensive insight into the
patient’s hematologic and inflammatory status.
HRR has shown promise as a biomarker for various
cardiovascular and inflammatory conditions. A lower
HRR has been associated with poor outcomes, likely
reflecting underlying inflammation, anemia, or other
pathological conditions that impair oxygen delivery and
increase RBC size variability (9-13). Despite its
potential, the clinical significance of HRR remains
under investigation, and it is not yet a standard
diagnostic tool. Existing literature has established the
prognostic value of Hb and RDW separately in ACS, but
the combined HRR metric could offer a novel approach
to risk stratification in these patients (14,15). So, in this
study, we aimed to investigate the prognostic value of
HRR in patients evaluated in the ED with ACS.

MATERIALS AND METHODS
Study design and settings
A single-center retrospective cohort study was carried
out at a tertiary university hospital serving
approximately 80,000 adult patients annually. Bolu

Abant Izzet Baysal University Clinical Research Ethics
Committee (Clinical Research Ethics Committee)
approved the study protocol (protocol number:
2023/159; May 23, 2023), and the Declaration of
Helsinki was complied with throughout the study. The
study report was composed following the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines (16).

Study participants

We retrospectively analyzed all adult patients (>18 years
of age) who presented to the ED with acute chest
discomfort or an equivalent symptom and were
diagnosed with ACS on evaluation with the cardiology
department between April 1, 2022, and March 31, 2023.
Patients with end-stage diseases (malignancy, stage-4
heart failure, end-stage renal failure, etc.) or pregnant
patients were not included. Patients with incomplete
data and discharged against medical advice (DAMA)
before completion of investigations and treatment were
excluded.

Definitions and variables

Acute chest discomfort was defined as pain, pressure,
tightness, heaviness, or burning in the chest, as
delineated by the ESC guidelines. Similarly, dyspnea,
epigastric pain, pain in the left/right arm, and pain in the
jaw or neck were defined as equivalent symptoms
(6,17).

Patients with ACS are classified into two primary
diagnostic categories: acute myocardial infarction
(AMI) and unstable angina (UA). The diagnosis of
myocardial infarction (MI) is confirmed based on
evidence of cardiomyocyte injury, indicated by elevated
cardiac biomarkers, and adheres to the 4th universal
definition of myocardial infarction (18). AMI is further
subdivided into ST-segment elevation myocardial
infarction (STEMI) and non-ST-segment elevation
myocardial infarction (NSTEMI), with STEMI
identified by ST-segment elevation on a 12-lead ECG
and NSTEMI by its absence. Conversely, the diagnosis
of UA is made in the absence of cardiomyocyte injury
or necrosis in patients with symptoms of myocardial
ischemia at rest or with minimal exertion (6).
ST-segment elevation defined as new ST-segment
elevation at the J point in at least two adjacent leads is
defined as follows: >2.5 mm in men under 40 years old,
>2 mm in men aged 40 years or older, or >1.5 mm in
women in leads V2-V3, or >1 mm in other leads (17).
Major adverse cardiovascular events (MACE) were
defined as cardiac death, heart failure, rehospitalization
for cardiac causes, reinfarction, or target wvessel
revascularization.

Outcomes

The primary outcome of the study was 30-day all-cause
mortality (ACM) and cardiac mortality (CM). The
secondary outcome was MACE within 30 days.

KUTFD | 337



Kudu E and Danis F.
Hemoglobin-to-Red Cell Distribution in Coronary Syndrome

KU Tip Fak Derg 2024;26(3):336-342
Doi: 10.24938/kutfd.1543770

Data sources/measurement

Data were gathered from the hospital's electronic
information management system, as well as from
medical records and patient files. Demographic data,
comorbid diseases (hypertension, diabetes mellitus,
hyperlipidemia, coronary artery disease, dysrhythmia),
smoking status, and laboratory values (Hb, RDW, high
sensitive troponin 1) were recorded. HRR calculation
was recorded as Hb value divided by RDW. ACM, CM,
and MACE occurrences within 30 days of hospital
presentation were assessed through the hospital’s
electronic information operating system and the national
electronic health database.

Statistical analysis

The SPSS (IBM Statistical Package for Social Sciences)
for Windows 23.0 was used for statistical analysis.
Histograms and Q-Q plot graphs were used to evaluate
the distribution of data. Categorical variables were
presented as numbers with percentages. Normally
distributed variables were presented as mean and
standard deviation, while non-normally distributed
variables were presented as medians with interquartile
ranges. Independent group comparisons were performed
with the Student T-test, while multiple group analyses

ED presentation
(n=73562)

|

(" Patients presented )
with acute chest
discomfort (n=9230)

Patients diagnosed
with ACS

(n=741)

Study cohort
(n=688)

|

were performed with Kruskal-Wallis and Pearson-Chi
Square. Statistical significance was set at p <0.05. To
evaluate the predictive power of the HRR, we employed
Receiver Operating Characteristics (ROC) analysis to
compute the area under the curve (AUC). The optimal
threshold value was identified using the Youden index.
The diagnostic accuracy of HRR levels was calculated
in terms of sensitivity, specificity, positive predictive
value, and negative predictive value using 95%
confidence intervals.

RESULTS

During the study period, 73,562 patients presented to the
ED. Of these patients, 9,230 presented with acute chest
discomfort and equivalent symptoms, and 741 of them
were diagnosed with ACS. Patients who were pregnant
(n=2), who had end-stage diseases (n=7), who signed
DAMA before completion of investigations and
treatment (n=14), and who had missing data (n=30) were
excluded from the study. As a result, 688 patients were
included. Among those included 48 (6.9%) were
diagnosed with UA, 385 (56.0%) with NSTEMI and 255
(37.1%) with STEMI (Figure 1).

Excluded patients due to;
pregnancy (n=2)

______ end-stage diseases (n=7)

DAMA (n=14)
missing data (n=30)

Y Y Y
[ UA (n=48) } [NSTEMI(n:SBS)} {STEMI(n=255) }

Figure 1: Flow diagram of the study

ACS: Acute coronary syndrome, DAMA: Discharge against medical advice, ED: Emergency department, NSTEMI: Non-ST-segment
elevation myocardial infarction, STEMI: ST-segment elevation myocardial infarction, UA: Unstable angina

Main Characteristics

The patients’ mean (SD) age was 61.9+12.3 years, and
57.0% (n=392) were male. The main characteristics of
the patients according to their diagnoses are detailed in
Table 1. In subgroup analyses STEMI patients were
significantly younger than NSTEMI patients (p = 0.008,
Kruskal Wallis). The diagnosis of hypertension did not

differ between patients with NSTEMI and STEMI
(p=0.167, Pearson Chi-Square) but was more frequent in
patients with UA (p=0.005, Pearson Chi-Square). The
diagnosis of HL was most common in UA patients,
followed by NSTEMI patients, and least common in
STEMI patients (p<0.001, Pearson-Chi Square).
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Table 1: Characteristics an d outcomes of acu te coronary syndrome patients by diagnoses (n=688)

Characteristics, NSTEMI All patients

(%) UA (n=48) (n=385) STEMI (n=255) (np:688) p
Age, mean+SD 58.9+13.6 63.4+12.0 60.2+£12.4 61.9+12.3 0.003 &
Male gender 32 (66.7) 212 (55.1) 148 (58.0) 392 (57.0) 0.282"
HT 38 (79.2) 223 (57.9) 137 (53.7) 398 (57.8) 0.005"
DM 23 (47.9) 143 (37.1) 83 (32.5) 249 (36.2) 0.107"
HL 33 (68.8) 173 (44.9) 68 (26.7) 274 (39.8) <0.001"
Dysrhytmia 8 (16.7) 53 (13.8) 50 (19.6) 111 (16.1) 0.144"
CAD 28 (58.3) 175 (45.5) 105 (41.2) 308 (44.8) 0.083
Smoking 29 (60.4) 258 (67.0) 159 (62.4) 446 (64.8) 0.387"
Hemoglobin, mean + SD 12.9£2.5 12.4+£2.5 12.3£2.3 12.4+£2.4 0.240 &
RDW, median (Q1-Q3) 13.9 (13.0-15.7) 141 (13.1-15.8) 142 (13.2-15.6) 141 (13.1-15.8) 0.586 &
HRR,mean = SD 0.92+0.26 0.87+0.24 0.86+0.22 0.87+0.23 0.169 &
hs-cTn-I, median (Q1-Q3) 6.1(3.4-7.9) 243.6 (94.6-813.0)  158.6(74.9-592.3)  170.9(73.6-617.4)  <0.001 &
30-Day cardiac mortality 121 23 (6.0) 17 (6.7) 41 (6.0) 0.469 "
30-Dayall causes A
monaﬁ’ty 1(2.1) 29 (7.5) 21 (8.2) 51 (7.4) 0.325
30-Day MACE 3(6.3) 35(9.1) 24 (9.4) 62 (9.0) 0.779"

SD: Standart deviation, CAD: Coronary artery disease, DM: Diabetes mellitus, HL: Hyperlipidemia, HRR: Hemoglobin to red cell
distribution width ratio, hs cTn-1: High-sensitivity cardiac troponin I, HT: Hypertension, MACE: Major adverse cardiac event,
NSTEMI: Non-ST-segment elevation myocardial infarction, RDW: Red cell distribution width STEMI: ST-segment elevation

myocardial infarction, UA: Unstable angina

& Kruskal Wallis, *: Pearson Chi-Square Tests

Relationship Between HRR and Outcomes

When the patients included in the study were
investigated for 30 days, CM was seen in 6.0% (n=41)
of the patients, while ACM was seen in 7.4% (n=51)

Table 2: Association of patients' outcomes with HRR

patients. MACE was seen in 9.0% (n=62) of the patients.
Their distribution according to ACS diagnoses is shown
in Table 1. The relationship between HRR and patient
outcomes is shown in Table 2.

Outcome HRR, mean (95% CI) p
30-Day Cardiac mortality

Yes 0.71(0.66-0.77) <0.001*
No 0.88 (0.86-0.90)

30-Day All cause mortality

Yes 0.66 (0.62-0.72) <0.001*
No 0.88 (0.87-0.90)

30-Day MACE

Yes 0.70 (0.67-0.74) <0.001*
No 0.88 (0.87-0.90)

Cl: Confidence interval, HRR: Hemoglobin to red cell distribution width ratio, MACE: Major adverse cardiac event,

*: Student T test

Since the HRR levels of patients with poor outcomes
were found to be significantly lower, ROC curve
analysis was performed. In the ROC analysis, the AUC
of HRR for predicting 30-day CM, ACM, and MACE
were 0.764 (95% CI 0.705-0.823), 0.718 (95% CI 0.651-
0.783) and 0.739 (95% CI 0.685-0.792), respectively
(Figure 2). All AUC values are considered acceptable

(19). According to the Youden analysis, the best
discriminating cut-off point was 0.9. The sensitivity of
the identified cut-off point for predicting 30-day CM,

ACM, and MACE was 87.8% (95% Cl, 73.80-95.92),
90.2% (95% ClI, 78.59-96.74), and 87.1% (95% ClI,
78.11-95.34), respectively. The specificity for 30-day
CM, ACM, and MACE was 47.6% (95% CI, 43.70—
51.53), 48.35% (95% CI, 44.41-52.31), and 48.88%
(95% CIl, 44.90-52.88), respectively. Additional
diagnostic parameters, including positive predictive
value, negative predictive value, and likelihood ratios,
were detailed in Table 3.
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Figure 2: In ACS patients the performance of HRR values in predicting 30-day cardiac mortality (A), all cause

mortality (B), and MACE (C)

ACS: Acute coronary syndrome, HRR: Hemoglobin to red cell distribution width ratio MACE: Major adverse cardiac event

Table 3: Diagnostic value of HRR with a cut off of 0.9 to predict poor outcomes

Outcome AUC Sensitivity Specificity PPV NPV (+) LR () LR
(95% CI) (95% CI) (95% CI) (95% CI) (95%CI)  (95%CIl)  (95%Cl)
30-Day 0.764 87.80 47.60 9.60 98.40 168 0.26
Cardiac cause X X - X R i
Cardine 07050825 (73809592 (43705153  (849-1084)  (9643:9929)  (L47-192)  (0.11-059)
30-Day 0.718 90.2 4835 12.27 98.4 175 0.20
All s (Os107a3  (1B599674)  (4441-5231) (1L06-1350) (96.309930)  (L56-L97)  (0.09-0.46)
30-Day 0.739 88.71 48.88 1467 9776 174 023
MACE (0685-0.792)  (78.11-95.34)  (44.90-52.88) (13.26-1620) (9559-98.88)  (1.55-196)  (0.11-0.46)

AUC: Area under curve, HRR: Hemoglobin to red cell distribution width ratio, MACE: Major adverse cardiac event, (+) LR: positive
likelihood ratio, (-) LR: negative likelihood ratio, NPV: Negative predictive value, PPV: Positive predictive value

DISCUSSION

In this study, we investigated the prognostic value of
HRR in patients presenting to the ED with ACS. Our
findings indicate that a lower HRR is significantly
associated with poor outcomes, including 30-day CM,
ACM, and MACE. These results underscore the
potential utility of HRR as a prognostic marker in ACS,
complementing existing diagnostic algorithms and
enhancing risk stratification.

Acute chest discomfort is one of the most common
reasons for emergency department visits (1). In our
hospital, 12.5% of admissions were with this complaint,
and 8% of these patients were diagnosed with ACS. The
30-day mortality of these patients ranged from 2 to
8.2%, and the 30-day MACE risk ranged from 6.3 t0 9.4,
depending on the subgroup diagnosis. Therefore, it is
important to comprehensively approach these diseases,
which have high morbidity and mortality even in a short
period of time, in the ED. The mean age of the cohort
was 61.9+12.3 years, with a predominance of males
(57.0%). These demographic and clinical characteristics
align with prior studies on ACS, which typically report
higher prevalence rates among older adults and males
(20). In our study, risk factors such as hypertension and
hyperlipidemia were seen more frequently in the
diagnosis of the UA subgroup. Recent studies have
suggested that this may be related to the fact that these

patients are receiving medical treatment for their
existing diseases, possibly altering the pathophysiology
of ACS (21). However, in our study, the patient's
comorbidities were examined, and it is impossible to
comment on this issue since their medication use or
compliance was not evaluated.

The prognostic relevance of HRR is likely attributable
to its reflection of underlying pathophysiological
mechanisms. Hb concentration indicates the oxygen-
carrying capacity of the blood, while RDW reflects the
heterogeneity in red blood cell size, which is influenced
by various factors, including inflammation, nutritional
deficiencies, and bone marrow dysfunction (22). The
increase in RDW reflects abnormal erythrocyte
homeostasis and deformed red blood cells, resulting to
impaired blood flow in the microcirculation (23). Low
Hb levels represent decreased oxygen transport capacity
and are associated with tissue hypoxia (22). Therefore,
low HRR levels encompass both conditions and
potentially indicate worsening cardiovascular disease.
Since HRR is a rapid and easily accessible test that can
be obtained by simple tests (CBC), it has been used in
prognosis assessment in many diseases (9). In the study
by Xiu et al., patients who underwent angiography were
analyzed and divided into two groups according to HRR
levels. Patients with HRR levels below 1.02 had a
mortality rate of 7.1%, while patients with HRR levels
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above 1.02 had a mortality rate of 3.9% (24). In the study
by Kilic et al., the cut-of value was found to be 0.947,
and it was observed that it might be useful for predicting
in long-term mortality (25). Our findings are consistent
with recent studies that have identified HRR as a
predictor of outcomes in various clinical settings,
including cardiovascular diseases and critical illnesses.
HRR was significantly lower in patients who
experienced adverse outcomes. Specifically, the mean
HRR was 0.71 in patients with 30-day cardiac mortality
compared to 0.88 in those without. This pattern was
consistent for 30-day all-cause mortality and MACE.
Also, the ROC curve analysis demonstrated that HRR
had acceptable discriminatory power (19), with AUC
values of 0.764 for 30-day CM, 0.718 for 30-day ACM,
and 0.739 for 30-day MACE, suggesting that HRR can
effectively predict these outcomes. Given its high
sensitivity and negative predictive value (NPV) across
all three outcomes, HRR could serve as a valuable tool
in helping clinicians identify non-critical patients in the
ED, and support decision-making when combined with
other markers.

Despite the promising results, several limitations of this
study should be noted. The retrospective design and
single-center setting may limit the generalizability of the
findings. Additionally, while we adjusted for several
confounders, residual confounding cannot be entirely
excluded. Future prospective, multicenter studies are
warranted to validate these findings and explore the
mechanisms underlying the association between HRR
and adverse outcomes in ACS.

In conclusion, our study suggests that HRR is a valuable
prognostic marker for 30-day poor outcomes in patients
presenting with ACS. The easy accessibility and rapid
availability of Hb and RDW measurements make HRR
a practical tool for risk stratification in the ED.
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THE RELATIONSHIP BETWEEN PROBLEM SOLVING AND
COPING WITH CHRONIC MUSCULOSKELETAL PAIN IN
MEDICAL STUDENTS: A CROSS-SECTIONAL STUDY

Tip Fakiiltesi Ogrencilerinde Problem Cozme ve Kronik Kas Iskelet Sistemi Agrisiyla Bas
Etme Arasindaki Iliski: Kesitsel Calisma

Dilek BADAY KESKIiN!
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Nisa Nil OZTAS?
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Mehmet Talha KOROGLU?

1 Department of Physical Medicine and Rehabilitation, Faculty of Medicine, Kirikkale University, KIRIKKALE, TURKIYE
2 Faculty of Medicine, Kirtkkale University, KIRIKKALE, TURKIYE

ABSTRACT
Objective: The purpose of this study is to assess the

relationship between problem-solving and coping with chronic
musculoskeletal pain in medical students.

Material and Methods: A total of 245 medical students (140
female, 105 male) were included in this cross-sectional study,
conducted between January 2024 and March 2024. Participants
were recruited for the study via an online questionnaire using a
snowball  sampling technique. Coping with  chronic
musculoskeletal pain was evaluated using the Pain Coping
Inventory (PCI). Problem solving was assessed using the
Problem Solving Inventory (PSI).

Results: The prevalence of chronic musculoskeletal pain among
medical students was 80.8%. The median active coping
subgroup score of the PCI was 2.0 (IQR, 1.63-2.38). The mean
passive coping subgroup score of the PCI was 2.10+0.49. The
mean PSI score was 86.7+18.8. The PSI scores were negatively
correlated with the PCI active coping subscale score (r=-0.159,
p=0.025) and positively correlated with the PCI passive coping
subscale score (r=0.210, p=0.003) in individuals with chronic
musculoskeletal pain. Multivariate regression analysis showed
that PSI score was the only factor associated with the PCI active
coping score in the participants with chronic musculoskeletal
pain (B=-0.004, p=0.024) (R?=0.026). The PSI score (B=0.006,
p=0.001) and VAS score (B=0.045, p=0.016) were factors
associated with the PCI passive coping score (R>=0.079).

Conclusion: Problem-solving skills may influence the use of
coping strategies for musculoskeletal pain. The development of
problem-solving abilities, and even the teaching of such
abilities from an early age, may prove beneficial in the
management of chronic musculoskeletal pain.

Keywords: Musculoskeletal pain, pain coping, problem solving,
medical student

oz
Amag: Bu ¢alismanin amaci tip fakiiltesi 6grencilerinde kronik
kas iskelet sistemi agrisiyla bas etme ve problem ¢ozme
arasindaki iligkiyi degerlendirmektir.

Gere¢ ve Yontemler: Ocak 2024 ile Mart 2024 arasinda
yiriitillen bu kesitsel galigmaya toplam 245 tip &grencisi (140
kadin, 105 erkek) dahil edildi. Katilimeilar kartopu 6rnekleme
teknigi kullanilarak ¢evrimi¢i bir anket yoluyla c¢aligmaya
alindi. Kronik kas-iskelet agrisiyla bas etme, Agriyla Basetme
Envanteri (ABE) kullanilarak degerlendirildi. Problem ¢dzme
Envanteri (PCE) kullanilarak

becerisi  Problem Cozme

degerlendirildi.

Bulgular: Tip fakiiltesi dgrencileri arasinda kronik kas iskelet
sistemi agris1 prevalanst %80.8 idi. ABE'nin aktif basa ¢ikma alt
grup ortanca skoru 2,0 idi (IQR, 1.63-2.38). ABE'nin pasif bas
etme alt grup puani ortalamast 2.10+0.49 idi. Ortalama PCE
skoru 86.7+18.8 idi. Kronik kas iskelet sistemi agrisi olan
bireylerde PCE skorlar1 ile ABE’nin aktif bas etme alt 6lgek
skoru arasinda negatif korelasyon (r=-0.159, p=0.025), ABE’nin
pasif bas etme alt dlgek puani ile arasinda ise pozitif korelasyon
(r=0.210, p=0.003) mevcuttu. Cok degiskenli regresyon analizi,
kronik kas iskelet sistemi agrist olan katilimcilarda PCE
skorunun ABE’nin aktif basg etme skoruyla iligkili tek faktor
oldugunu gésterdi (B=-0.004, p=0.024) (R?=0.026). Bunun yan1
sira, PCE skoru (B=0.006, p=0.001) ve viziiel analog skala
skoru (B=0.045, p=0.016) ABE’nin pasif bas etme skoruyla
iliskili faktorlerdi (R?=0.079).

Sonug: Problem ¢6zme becerileri, kas iskelet sistemi agrilariyla
bas etme stratejilerinin kullanimini etkileyebilir. Problem ¢6zme
becerilerinin gelistirilmesi ve hatta bu becerilerin erken yastan
itibaren Ogretilmesi, kronik kas iskelet sistemi agrilarinin

yonetiminde faydali olabilir.

Anahtar Kelimeler: Kas iskelet sistemi agrisi, agriyla bas etme,

problem ¢ézme, tip fakiiltesi 6grencisi
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INTRODUCTION
Musculoskeletal conditions are commonly characterized
by pain and are a leading cause of disability worldwide
(1). They are also associated with reduced range of joint
motion, reduced ability to work, and reduced
participation in society (1,2). Approximately 1.71
billion individuals globally are affected by
musculoskeletal conditions (2).
Training competent, qualified, and professional
physicians is one of the main goals of medical schools
(3). To achieve these goals, students are exposed to
stress, hard work, and long clinic training periods (3).
Medical students are required to attend lengthy lectures
and may be required to stand for extended periods
during practical lessons, which may result in poor
posture and musculoskeletal pain (MSP) (3). MSP is
reported as common in medical students in the literature
(4). Although there are several studies in the literature
investigating the prevalence of MSP in medical
students, there is a lack of knowledge about chronic
musculoskeletal pain (CMSP) (3,4). It is of significant
importance to medical students to determine the
prevalence of CMSP and to develop effective prevention
and management strategies, as this can result in
absenteeism from university classes, ineffective
learning, and a reduction in quality of life.
Chronic pain is a condition consisting of biological,
psychological, and social components (5). Pain coping,
which is defined as the thoughts and behaviors used to
manage pain and its effects, is one of the psychological
factors involved in chronic pain adjustment (5). Pain
coping has been reported in the literature to be
associated with physical and psychological function (5).
The process of problem solving is complex and involves
the use of different parts of the brain for different types
of problems, including arithmetic, cooperative, complex
mathematical, insight, verbal, and so forth (6). Problem
solving process is comprised of a series of key steps,
including the identification of the problem, the
determination of its causes, the generation of potential
solutions, the application of the chosen solutions, and
the evaluation of their effectiveness (7). This process
can be applied in a variety of settings, including personal
decision-making and the resolution of complex
problems (7). To the best of our knowledge, there are a
few studies investigating the relationship between
problem-solving and chronic pain (8-10). However,
there is a lack of knowledge in the literature regarding
the relationship between coping with the CMSP and
problem solving skills.
The purpose of this study is to assess the relationship
between problem-solving and coping with the CMSP in
medical students.

MATERIALS AND METHODS
A total of 245 medical students were included in this
cross-sectional study, which was conducted between
January 2024 and March 2024. Ethics approval was
obtained from the local non-interventional research
ethics committee (Date: 13/12/2023, number:
2023.12.11), and all participants signed their consent to
participate in the study in the first question of the survey.
Study population
Two hundred and forty five medical students (140
female, 105 male) aged 18 years and over included in
the study. Participants were recruited for the study via
an online questionnaire using a snowball sampling
technique. The general principles of snowball sampling
involve identifying index individuals, collecting
information about the research subject, and asking them
to refer other suitable participants to the study. After
other individuals follow the same path, the research may
either be terminated or advanced to subsequent stages
(11). Individuals with inflammatory rheumatologic
diseases, liver failure, renal failure, neurologic
disorders, psychosis, and malignancy were excluded.
Sociodemographic variables including age, sex, height
(cm), weight (kg), BMI (kg/m?), year of medical school,
cigarette use, alcohol use, frequency of physical activity
(day/week), and nighttime sleep duration (hour/day)
were reported. CMSP was defined as musculoskeletal
pain that persists or recurs for more than 3 months (12).
The subjects were queried as to whether they had CMSP.
The presence and musculoskeletal regions (neck,
shoulders, upper back, elbows, wrists/hands, lower
back, hips/thighs, knees, and ankles/feet) of CMSP were
recorded. History of taking sick leave from school due
to MSP, history of medication due to MSP, limitation of
activities in daily living due to MSP, and history of
musculoskeletal surgery were noted. Pain severity was
assessed using a 10-cm visual analog scale (VAS). A
score of 0 defined as the absence of pain, while a score
of 10 was reported as the worst possible pain intensity.
Questionnaires
Pain Coping Inventory (PCI)
Coping with CMSP was evaluated using PCI which was
designed by Kraaimat and Evers (13). Turkish
validation and reliability of the PCI was performed by
Hocaoglu et al. (14). Turkish version of the 22-item PCI
consists of six subscales (pain transformation,
distraction, relaxing thinking, retreating, worrying, and
resting) and active and passive coping strategies,
reflecting cognitive and behavioral approach to chronic
pain (14,15). Active pain coping strategies include pain
transformation, distraction, relaxing thinking, and
passive coping strategies include retreating, worrying,
and resting strategies (14,15). Each item is scored
between 1 (hardly ever) and 4 (very often) (14,15).
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Higher mean scores on each subscale indicate greater
use of that subscale's coping strategy (13,15).

Problem Solving Inventory (PSI)

The PSI was used to assess problem-solving (16). The
PSI consists of six subscales including impulsive style,
reflective style, problem solving confidence, avoidant
style, monitoring, and planfulness (16). Responses to
each item are scored ranged between 1 (strongly agree)
and 6 (strongly disagree). The total score is ranges from
32 to 198. Lower scores indicate that a person perceives
him/herself to be more confident in problem solving,
and to have more personal control over the problem (16).
Statistical Analysis

The distribution of continuous variables was
investigated for normality using the Shapiro-Wilk test.
Descriptive variables were presented as mean =+ standard
deviation (SD), median (interquartile range [IQR]), and
number, percentage (n, %). The difference between
normally distributed and non-normally distributed
continuous variables in two independent groups was
compared using the Student’s t-test and Mann-Whitney
U test, respectively. Spearman correlation analysis was
used to determine the correlation coefficients between
the continuous descriptive variables, PCI active and
passive coping subscales, and PSI scores. Multivariate
linear regression analysis was used to identify the final
predictive variables for the PCI subscales in medical
students. Age, sex, school year, BMI, nighttime sleep
duration, frequency of physical activity, VAS score, and
PSI total score were included in the multiple linear
regression analysis to determine the independent
variables for both the PCI active coping and PCI pain
coping subscales. A p-value of less than 0.05 was
considered statistically significant.

RESULTS
The median age of the participants was 22.0 years (IQR,
20.0-23.0). Of the participants, 11.4% were in the first
school year, 15.5% were in the second year, 27.3% were
in the third year, 15.5% were in the fourth year, 20.4%
were in the fifth year, and 9.8% were in the sixth year.
The CMSP prevalence was 80.8%. Of the participants,
51.4% reported having chronic neck pain, 48.6%
reported chronic upper back, 32.2% reported chronic
shoulder pain, 3.3% reported chronic elbow pain,
15.1% reported chronic wrist/hand pain, 40.8%
reported chronic low back pain, 4.9% reported chronic
hip pain, 17.1% reported chronic knee pain, and 11.4%
reported chronic ankle/foot pain. 12.2% of the
participants reported having a history of taking sick
leave from school due to MSP, 40.4% reported having a
history of medication due to MSP, 51.0% reported
having a limitation in activities of daily living due to
MSP, and %3.3 reported a history of musculoskeletal
surgery. The median VAS score was 4.0 (IQR, 3.0-6.0).

Demographic variables, the CPI scores, and PSI scores
in participants with and without CMSP were presented
in Table 1.

The median active coping subgroup score of the PCI was

2.0 (IQR, 1.63-2.38). The mean passive coping
subgroup score of the PCI was 2.10+0.49. The mean PSI
score was 86.7+18.8. There was no statistically
significant difference between participants with and
without CMSP in terms of PCI active and passive coping
subscales, and PSI scores (p>0.05) (Table 1). In
addition, there was no statistically significant difference
between female and male participants in terms of PCI
active and passive coping subscales, and PSI scores
(p>0.05).

The PSI scores were negatively correlated with the PCI
active coping subscale score (r=-0.159, p=0.025) and
positively correlated with the PCI passive coping
subscale score (r=0.210, p=0.003) in individuals with
CMSP. Subgroup analysis showed that, the PSI scores
were negatively correlated with PCI Distraction
subscale scores (r=-0.141, p=0.048), and positively
correlated with the PCI Worry subscale scores (r=0.273,
p<0.001), and the PCI Retreating subscale scores
(r=0.197, p=0.005). There were no statistically
significant correlations between the PSI scores and the
PCI subscales of the Pain Transformation, Relaxing
Thinking, and Resting scores (p>0.005). Correlations
between demographic variables, PCI active and passive
coping subscales, and PSI scores in participants with
CMSP are presented in Table 2.

Multivariate regression analysis showed that PSI score
was the only factor associated with the PCI active
coping score in the participants with CMSP (B=-0.004,
p=0.024) (R?=0.026). The PSI score (B=0.006, p=0.001)
and VAS score (B=0.045, p=0.016) were factors
associated with the PCl passive coping score
(R?=0.079).

DISCUSSION
The findings of the current study indicated that the
prevalence of CMSP was 80.8% in medical students.
Higher levels of problem-solving confidence were
associated with greater use of active pain coping
strategies and lower use of with passive pain coping
strategies.
Musculoskeletal pain results from differential sensory
innervation of bones, joints, and muscles. Peripheral and
sensory nervous systems and mediators play a role in its
pathogenesis (17). Interactions between neurons and
non-neuronal cells such as glial, mesenchymal, and
immune cells can amplify or sensitize pain signals. This
can lead to cortical remodeling (17).
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Table 1: Demographic variables, the CPI scores, and Sl scores in participants w th and without CMSP

Variables With CMSP Without CMSP p-value
n=198 n=47

Age (year) (median [IQR]) 22.0 (IQR, 20.0-23.0) 22.0 (IQR, 20.0-23.0) 0.325

Sex, n (%)

Female 120 (60.6) 20 (42.6) 0.025

Male 78 (39.4) 27 (57.4)

BMI (kg/m?) (median [IQRY]) 220 (IQR, 20.1-25.2) 23.7 (IQR, 21.1-24.9) 0.260

Cigarette use, n (%)

Yes 45 (22.7) 7(14.9) 0.121

No 145 (73.2) 35(74.5)

Ex-smoker 8 (4.0) 5 (10.6)

Physical activity, n (%)

Yes 88 (44.4) 25(53.2) 0.280

No 110 (55.6) 22 (46.8)

Frequency of physical activity (day/week) (median [IQR]) 2.0 (IQR,1.0-3.0) 3.0(IQR, 1.0-4.0) 0.118

Sleep duration (hour/day) (median [IQR]) 7.0 (IQR, 6.0-8.0) 7.0 (IQR, 6.0-7.0) 0.051

VAS (cm) (median [IQR]) 5.0 (IQR, 3.0-6.0) 0.0(IQR, 0.0-2.0) <0.001

History of taking sick leave from school due to MSP, n (%0)

Yes 27 (13.6) 3(64) 0.173

No 171 (86.4) 44 (93.6)

History of medication due to MSP, n (%)

Yes 87 (43.9) 12 (25.5) 0.021

No 111 (56.1) 35 (74.5)

Limitation of activities in daily living due to MSP, n (%)

Yes 109 (55.1) 16 (34.0) 0.010

No 89 (44.9) 31 (66.0)

Pain coping inventory scores
PCl distraction (median [IQR]) 2.17 (IQR, 1.67-2.67) 2.33 (IQR, 1.67-2.67) 0.841
PCI pain transformation (median [IQR]) 2.0(IQR,1.5-2.5) 1.5(IQR, 1.0-2.0) 0.012
PCl relaxing thinking (median [IQR]) 2.0(IQR, 1.33-2.33) 2.0 (IQR, 1.33-2.33) 0.634
PClworrying (median [IQR]) 1.75 (IQR, 1.25-2.0) 1.75 (IQR, 1.25-2.0) 0.661
PClresting (median [IQR]) 2.5 (IQR, 2.0-2.83) 2.17 (IQR, 1.83-2.83) 0.092
PCl retreating (median [IQR]) 2.0(IQR, 15-25) 2.0 (IQR, 1.5-2.25) 0.243
PCl active subscale (median [IQR]) 2.0 (IQR, 1.63-2.38) 2.0(IQR, 1.63-2.38) 0.689
PClI passive subscale (ort+SS) 2.13+0.48 1.98+0.54 0.067

Problem solving inventory scores
PSlavoident (median [IQR]) 9.5 (IQR, 8.0-12.0) 9.0 (IQR, 6.0-14.0) 0.829
PSI problem solving (median [IQR]) 14.0 (IQR, 12.0-18.0) 14.0 (IQR, 11.0-20.0) 0.747
PSI monitoring (median [IQR]) 6.0 (IQR, 5.0-8.0) 6.0 (IQR, 5.0-9.0) 0.102
PSlI planfulness (median [IQR]) 9.0 (IQR, 7.0-11.0) 9.0 (IQR, 8.0-13.0) 0.160
PSl reflective (median [IQR]) 10.0 (IQR, 8.0-13.0) 11.0 (IQR, 9.0-13.0) 0.077
PSIimpulsive (mean+SD) 30.9£7.6 30.2+7.4 0.551

PSI total (mean+SD) 86.2+18.7 88.5+19.6 0.450

BMI: Body mass index, CMSP: Chronic musculoskeletal pain, MSP: Musculoskeletal pain, PCI: Pain coping inventory, PSI:
Problem solving inventory, VAS: Visual analog scale

Table 2: Correlations between demographic variables, PCI active and passive coping subscales, and PSI scores in
participants with CMSP

PCI active PCI PSI PSI PSI PSI PSI

Variables coping Ezf)silr\:ge PSl total - PSI avoidant psI;)C:\t/JIlﬁgn monitoring planfulness reflective  impulsive
Age r=-0.056 r=0.010 r=-0.076 r=-0.032 r=-0.077 r=-0.048 r=-0.066 r=-0.046 r=-0.099
p=0.434 p=0.890 p=0.289 p=0.650 p=0.280 p=0.504 p=0.359 p=0.518 p=0.518

M r=0.034 r=0.003 r=0.104 r=0.072 r=0.050 r=0.025 r=0.026 r=0.030 r=0.100
p=0.633 p=0.969 p=0.143 p=0.313 p=0.483 p=0.727 p=0.711 p=0.676 p=0.160

School year r=-0.096 r=-0.098 r=-0.066 r=-0.074 r=-0.060 r=-0.033 r=-0.007 r=-0.115
p=0.054 p=0.178 p=0.171 p=0.353 p=0.301 p=0.400 p=0.647 p=0.926 p=0.107

Sleep duration r=0.106 r=0.243 r=0.272 r=0.189 r=0.158 r=0.115 r=0.162 r=0.129
p=0.083 p=0.138 p=0.001 p<0.001 p=0.008 p=0.027 p=0.107 p=0.023 p=0.072

Physical activity r=-0.019 r=-0.106 r=-0.111 r=-0.040 r=-0.148 r=-0.088 r=-0.090 r=-0.053 r=0.003
frequency p=0.794 p=0.138 p=0.118 p=0.572 p=0.037 p=0.217 p=0.208 p=0.459 p=0.965
\AQ r=-0.038 r=0.146 r=0.010 r=0.128 r=-0.003 r=0.027 r=-0.084 r=-0.065 r=-0.018
p=0.592 p=0.041 p=0.886 p=0.073 p=0.970 p=0.704 p=0.241 p=0.365 p=0.805

PCI active coping r=0.030 r=-0.159 r=-0.078 r=-0.158 r=-0.184 r=-0.140 r=-0.091 r=-0.038
p=0.674 p=0.025 p=0.276 p=0.026 p=0.009 p=0.049 p=0.202 p=0.599

PCI passive coping - r=0.210 r=0.170 r=0.179 r=0.077 r=0.124 r=0.134 r=0.136
p=0.674 p=0.003 p=0.017 p=0.012 p=0.282 p=0.081 p=0.059 p=0.055

DI tntal r=-0.159 r=0.210 - r=0.637 r=0.785 r=0.290 r=0.644 r=0.689 r=0.712
p=0.025 p=0.003 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001

BMI: Body mass index, CMSP: Chronic musculoskeletal pain, PCI: Pain coping inventory, PSI: Problem solving inventory, VAS:
Visual analog scale
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In addition, a number of other factors may influence the
manifestations and perceptions of MSP, including age,
sex, mood, genetic, epigenetic, social, and cultural
factors, beliefs, thoughts, and behaviors (17,18). In
addition to the pathogenesis of pain, patients' thoughts
and behaviors which are defined as pain coping, are
important factors that influence physical functioning,
psychological functioning, and pain management
(13,17). These pain coping strategies may be adaptive or
maladaptive, and positive or negative, depending on the
patient's cognitive, functional, and psychosocial state
(13). Passive pain strategies have been found in the
literature to be associated with poor outcomes,
decreased  physical  function, and increased
psychological distress (13). Therefore, identifying the
factors associated with active and passive pain coping
strategies may be useful in educating patients, managing
their CMSP, and preventing the long-term negative
consequences of CMSP. The current study showed that,
although there was no statistically significant difference
between individuals with and without the CMSP, Pain
Transformation Subscale score of the PCI was higher in
individuals with the CMSP than in those without. In
addition, the VAS score was positively correlated with
passive PCI subscale scores.

The present study demonstrated that greater use of active
pain coping was associated with a greater perceived
problem-solving ability. In addition, passive pain coping
was found to be associated with lower perceived
problem-solving ability. In addition, there was a
negative correlation between the active pain coping
subscale of the PCI and the problem solving,
monitoring, and planfulness subscales of the PSI. To the
best of our knowledge, there is a limited data on the
literature about the relationship between
musculoskeletal pain coping and problem solving. A
few studies in the literature have investigated the
relationship between worry and chronic pain coping
strategies (8,9). Eccleston et al. reported that although
worry may help to search for ways to solve problems in
patients with pain, it may also result in a misdirected
problem-solving process in individuals with chronic
pain conditions (8). The results of our study
demonstrated a positive correlation between the PSI
scores and the Worry subscale of PCI scores, a finding
that is consistent with the hypothesis presented above.
Furthermore, a few studies in the literature have
investigated problem-solving therapy in patients with
chronic pain or MSP (19,20). Ribera et al. investigated
the social problem solving in chronic pain and they
reported that problem solving components were found
associated with mental health (21). These findings may
be related to the fact that increased problem solving
skills may help identify the cause of pain, create

solutions to relieve pain, and remain physically active in
daily activities.

It is noteworthy that the duration of sleep was inversely
correlated with problem-solving ability in the present
study. This finding may be attributed to the quality of
nighttime sleep. The assessment of sleep quality was
limited to the duration of nighttime sleep, without
consideration of the frequency of waking up, sleep
latency, habitual sleep efficiency, sleep disturbances,
daytime dysfunction, or dreaming. These factors may
influence sleep quality and problem solving ability
(22,23). Further studies investigating the relationship
between sleep quality, problem solving, and CMSP
coping are needed.

Strengths of this study include the inclusion of
components of musculoskeletal pain coping strategies
and problem-solving ability, the lack of occupational
diversity among participants, and the inclusion of
younger adults. Limitations of the study include the
relatively small sample size and the lack of assessment
of depression, anxiety and sleep quality.

In conclusion, problem-solving skills may influence the
use of coping strategies for musculoskeletal pain. The
development of problem-solving abilities, and even the
teaching of such abilities from an early age, may prove
beneficial in the management of CMSP, the reduction of
the use of passive coping strategies, and the facilitation
of more active engagement in activities of daily living.
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ABSTRACT
Objective: The study aims to elucidate the relationship between
pet exposure from the intrauterine period until the age of 9, and
the diagnosis of asthma and allergic diseases, and to evaluate
the effect of cat, dog, and bird exposure on patients.

Material and Methods: The study was conducted in a cross-
sectional, prospective design by administering a survey via
social media between 1 June 2020 and 31 August 2020, in
patients between 1 month and 18 years old. Patients were
reached through social media. After obtaining informed
consent, a survey about pet ownership prepared by the
researcher was questioned. Those with chronic diseases other
than asthma and allergic rhinitis (epilepsy, congenital heart
disease, neuromuscular diseases, suppurative lung diseases,
etc.) were excluded from the study. The International Study of
Asthma and Allergies in Childhood (ISAAC) questionnaire was
performed.

Results: A total of 234 children were included with 27.40%
(n=64) of children diagnosed with asthma or asthmatic
bronchitis or allergic bronchitis. Further 34.20% (n=80) of
children diagnosed as flu or hay fever or allergic rhinitis (AR).
Children having at least one pet in their home at any point of
their life were 79.90% (n=187) of children. Patients having pets,
and cats tended to have more asthma diagnosis. Patients having
dog and birds tended to have fewer asthma diagnosis. Patient
having birds also tended to have fewer AR diagnosis. Patients
having dog, and birds, were observed to have a more increased
risk for asthma, and AR diagnosis, if their parents were
smoking. Patients having cats were observed to have a more
increased risk for AR diagnosis, if their parents have allergic
diseases.

Conclusion: As a result of our study, the risk of developing
asthma and AR varies depending on the exposure of different
animal groups at different stages of life.

Keywords: Child, asthma, allergic rhinitis, pet

07/
Amag: Calismanin amaci, intrauterin donemden 9 yasina kadar
evcil hayvan maruziyetinin astim ve alerjik hastaliklarin tanisi
ile iligkisini ortaya koymak ve kedi, kopek ve kus maruziyetinin
hastalar tizerindeki etkisini degerlendirmektir.

Gere¢ ve Yontemler: Calisma, 1 Haziran 2020 ile 31 Agustos
2020 tarihleri arasinda 1 ay ile 18 yag arasindaki hastalara
sosyal medya tizerinden anket uygulanarak kesitsel, prospektif
bir olarak yiriitilmistiir. Hastalara sosyal medya {izerinden
ulagilmustir. Bilgilendirilmis onam alindiktan sonra arastirmact
tarafindan hazirlanan evcil hayvan sahipligine iliskin anket
sorgulanmistir. Astim ve AR disindaki kronik hastaliklar
olanlar (epilepsi, konjenital kalp hastaligi, noéromiiskiiler
hastaliklar, siiptiratif akciger hastaliklar1 vb.) ¢aligmadan harig
tutulmustur. Uluslararast Cocukluk Cagi Astim ve Alerji
Calismas1 (ISAAC) anketi uygulanmistir.

Bulgular: Calismaya toplam 234 hasta dahil edildi; bunlarin
%27.40'1 (n=64) hekim tarafindan astim veya astimli brongit
veya alerjik bronsit olarak teshis edildi. Ayrica %34.20'si (n=80)
grip veya saman nezlesi veya alerjik rinit tanilarmi aldi.
Yasamlarinin herhangi bir noktasinda evlerinde en az bir evcil
hayvani olan ¢ocuklarm orani %79.90'd1 (n=187). Evcil hayvani
ve kedisi olan hastalarda astim tanist daha fazla goriildii. Kopek
ve kus besleyen hastalarda ise astim tanisi daha az goriildii. Kus
sahibi olan hastalarda da AR tanis1 daha az olma egilimindeydi.
Kopek ve kus besleyen hastalarin ebeveynlerinin sigara igmesi
durumunda astim ve AR tanist alma riskinin daha fazla oldugu
goriildii. Kedi sahibi olan hastalarin ebeveynlerinde alerjik
hastalik varsa AR tanist alma riskinin daha yiiksek oldugu
goriildi.

Sonu¢: Calismamizin sonucunda, farkli hayvan gruplarmimn
farkli yasam donemlerinde maruziyetlerine bagh olarak astim

ve alerjik rinit gelistirme riskinin degistigi ortaya ¢ikmistir.

Anahtar Kelimeler: Cocuk, astim, alerjik rinit, evcil hayvan
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INTRODUCTION
Asthma is the most common chronic disease in children
and is a heterogeneous disease often characterized by
chronic airway inflammation. The symptoms (cough,
shortness of breath or chest tightness, rhonchus,
wheezing) are variable and correlate with expiratory
flow limitation (1).
Asthma is defined as a complex genetic disorder with
strong environmental influence. Asthma represents a
dysfunctional interaction with our genes and the
environment to which individuals are exposed,
particularly in fetal and early infant life. Multiple
environmental risk factors such as air pollution,
exposure to smoke, and pets, have been identified to
increase the risk of developing asthma (2).
The relationship between allergen exposure and
sensitization in children depends on the allergen,
allergen dose, duration of exposure, age of the child at
the exposure period, and possibly genetic factors. House
dust mites (HDM), pets (cats, dogs), cockroaches, and
mold fungi have been identified as risk factors for indoor
allergens (3).
Studies investigating the role of allergens have shown
that exposure to these allergens at an early age may be
protective against allergic sensitization and asthma
development, while others have suggested that such
exposure may increase the risk of allergic sensitization.
The literature on this topic is characterized by a limited
number of controversial studies (3-7).
The study aims to elucidate the relationship between pet
exposure from the intrauterine period until the age of 9,
and the diagnosis of asthma and allergic diseases, and to
evaluate the effect of cat, dog, and bird exposure on
patients.

MATERIALS AND METHODS

The study was conducted in a cross-sectional,
prospective design by administering a survey via social
media between 1 June 2020 and 31 August 2020 in
children between 1 month and 18 years of age. Patients
were reached through social media. Page accounts that
publish information about symptoms, clinical findings,
diagnostic tests, and treatments regarding allergy, pages
where patients with allergic diseases are active and share
information on this subject, and pages with pet owners
on Facebook were preferred.

After obtaining informed consent electronically,
participants’ parents were asked to complete a survey
about pet ownership prepared by the researcher. Those
with chronic diseases other than asthma and AR
(epilepsy, congenital heart disease, neuromuscular
diseases, suppurative lung diseases, etc.) were excluded
from the study. The International Study of Asthma and
Allergies in Childhood (ISAAC) questionnaire and a
questionnaire about the presence and exposure of pets

that were prepared by researchers were performed (8).
Parents of the patients were asked whether their children
have had animals at home at any age since the
pregnancy, whether they had cats, dogs, birds,
goats/ships, cows/buffalos, the number of animals they
owned, and whether they had removed the animals they
owned from their homes after allergic symptoms were
observed, and a survey prepared by the researcher was
also applied, asking whether parents or their children
gave up owning animals due to fear of allergic
symptoms.

Data were collected about the patient's age, gender, birth
characteristics, accompanying asthma, AR, eczema, and
other chronic diseases, family history of accompanying
atopic disease, and the presence of allergic disease using
the patient's ISAAC questionnaire, the presence of a pet
cat, bird and/or dog; if so, the time of exposure,
questioning the exposure in three groups as pregnancy
period, before 1 year of age and after 1 year of age. The
effects of pet exposure from the intrauterine period up to
the ages of 9 were evaluated.

This study was approved by the Ministry of Health,
Ankara Bilkent City Hospital Ethics Committee No. 1
(E1-20-746). Informed consent was taken from the
patient’s parents.

Statistical analysis

SPSS 22 (SPSS Inc., Chicago, IL, USA) was used for
statistical analyses. Results were expressed as
percentiles (absolute numbers), means and standard
deviations, or as medians and interquartile ranges
(IQRs) as required. A chi-square test was performed to
compare the categorical variables. Logistic regression
was used to predict the categorical dependent variable.
p<0.05 was considered to be statistically significant.

RESULTS

A total of 234 children were involved with 56.40%
(n=132) male. The median age of the children was 32.5
months (IQR:14.7-70 months). Family members having
the allergic disease were 65.40% (n=153) of the patients,
and the most frequent member was a mother with
42.70% (n=100). Sociodemographic characteristics of
children, and parents are shown in Table 1.

Mothers and fathers were smoking with 17.90% (n=42),
and 26.90% (n=63) of children, respectively. Children
who were born via cesarean section were preterm, and
low birth weight were 68.80% (n=161), 9.80% (n=29),
and 7.70% (n=18) of children, respectively. Children
who had been feeding only with breastfeeding until the
4" month, and feeding with formula before the 4™ month
were 17.90% (n=42), and 25.60% (n=60) of children,
respectively. Children who had gone to kindergarten
were 41.90% (n=98) of children, and the median age of
going to kindergarten was 3 years of age (IQR:2-4).
Heavy vehicles such as trucks or lorries passed through
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their street every day in 26% (n=63) of children.
Children having dampness, mold, and humidity, having
cockroaches, heaters, and stoves in their home in the
first year of the child’s life were 15% (n=35), 6.80%
(n=16), 40.60% (n=95), and 6% (n=14) of children,
respectively (Table 2).

Pet ownership

Children having at least one pet in their home at any
point of her/his life were 79.90% (n=187) of the
children. Children having cat, dog, bird, goat and/or
sheep, and cow and/or buffalo were 45.30% (n=106),
32.10% (n=75), 26.10% (n=61), 1.70% (n=4), and
2.60% (n=6) of the children, respectively. The average
number, and characteristics of their pets according to the
contact age of children were shown in Tables 3A and
3B.

Allergic symptoms:

Children having a wheezing, wheezing, or whistling
sound from his/her chest (lungs) from birth to this age at
least one time, and in the past 1 year were 50.90%
(n=119), and 35% (n=82) of the children, respectively
(Table 2).

Table 1: Characteristics of study population

Children had a runny nose, stuffy nose, itchy nose, or
sneezing, without a cold, cold, or flu infection at least
one time from birth to the current age, and in the past
year were 56% (n=131), and 32.90% (n=77) of the
children, respectively (Table 2).

Diagnosis of asthma and AR among children

Children diagnosed with asthma or asthmatic bronchitis
or allergic bronchitis by the doctor were 27.40% (n=64)
of the children, and those diagnosed with flu or hay fever
or AR by the doctor were 34.20% (n=80) of the children
(Table 2).

The association between pet ownership and allergic
diseases

Patients having pets, and cats tended to have more
asthma diagnosis (p=<0.05). Patients having dog and
birds tended to have fewer asthma diagnosis (p=<0.05).
Patients having birds also tended to have fewer AR
diagnosis (p=<0.05). There was no statistically
significant difference between having asthma, and AR,
and having sheep, and/or goats and having cows and /or
buffalo (Table 4A).

Gender

Male, n (%)

132 (56.40)

Female/male

0.77

Age (months), mean, median, IQR, min-max

48.6, 32.5, 14.7-70, 1-216

Living place, n (%)

Small Town 14 (6)
City 211 (90.20)
Village 9 (3.80)
Child number, mean, median, min-max 1.3,1,1-3
Which child is your child that you filled out the questionnaire? n (%)
First child 208 (88.90)
Second child 21 (9)
Third child 5(2.10)
Family members having allergic disease, n (%) 153 (65.40)
Mothers 100 (42.70)
Fathers 76 (32.50)
Others 34 (14.60)
Mother’s education, n (%)
Primary school 73)
High school 36 (15.40)
University 191 (86.40)
Father’s education, n (%)
Primary school 12 (5.10)
High school 45 (19.20)
University 177 (75.60)
Having removed a pet from your home because of a complaint of child and/or parents. 29 (12.40)
Having given up on getting a pet because child or parents will have complaints. 61 (26.10)
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Table 2: Evaluation of ISAAC questionnaire

n (%)
Child ever having a wheezing, wheezing or whistling sound from his/her chest (lungs) from birth to this age 119 (50.90)
Child having any wheezing, wheezing or whistling sounds (for whatever reason) from their chest (lungs) in the past 1 year 82 (35)
Having doctors told that your child has asthma or asthmatic bronchitis or allergic bronchitis from births to this age, n (%) 64 (27.40)
YOl# child having a runny nose, stuffy nose, itchy nose, or sneezing, without a cold, cold, or flu infection at any time from birth 131 (56)
to this age
Your child having a runny, stuffy nose, itchy nose or sneezing while they were not sick, ie without a cold, cold or flu infection 113 (48.30)
in the past year '
Your child having a runny nose, stuffy nose, itchy nose, or sneezing, along with red, itchy, or watery eyes in the past year 77 (32.90)
Having doctors ever told you that your child has flu or hay fever or allergic rhinitis or allergic rhinitis from births to this age 80 (34.20)
Information about smoking exposure
Mothers smoking 42 (17.90)
During pregnancy 14 (6.50)
During the entire life of child 16 (6.80)
During the first year of child 11 (4.70)
During the past year of child’s life 21 (9)
Never 174 (74.30)
Fathers smoking 63 (26.90)
During pregnancy 3.8 (5.10)
During the entire life of child 29 (12.40)
During the first year of child 29 (12.40)
During the past year of child’s life 20 (8.50)
Never 160 (68)
Other family members smoking 22 (9.40)
Number of people living at home, mean, median, min-max 3.5,3,2-7
Number of the rooms in the home, mean, median, min-max 3.9,4,2-8
Information about birth characteristics of child
Via normal vaginal delivery, n (%) 73 (31.20)
Via cesarean section, n (%) 161 (68.80)
Birth before 37 weeks, n (%) 29 (9.80)
Birth >37 weeks, n (%) 205 (87.60)
Birth weight, n (%)
<2500 kg 18 (7.70)
2500-4000 kg 204 (87.20)
>4000 kg 12 (5.10)
Those who have twins or triplets, n (%) 4 (1.70)
Child feeding with only breastfeeding, n (%)
After 1 year 62 (26.50)
Before 4 months 42 (17.90)
Between 4-6 months 59 (25.20)
Between 6-12 months 71 (30.30)
Child starting time feeding with formula, n (%)
Before 4 months 60 (25.60)
Between 4-6 months 23 (9.80)
After 6 months 33 (14.10)
Never 118 (50.40)
Child starting time feeding with complementary food, n (%)
Before 4 months 5 (2.10)
Between 4-6 months 75 (32.10)
After 6 months 154 (65.80)
Child had gone to kindergarten, n (%) 98 (41.90)
Age of children started to go to kindergarten, years, mean, median, IQR, min-max 2.97,3,2-4,1-6
Years of children had gone to kindergarten, years, mean, median, IQR, min-max 2,2,1-3,1-6
How often do heavy vehicles such as trucks or lorries pass through your street or street during the week? n (%)
Rarely 115 (49.10)
Every day, every time of the day passes 27 (11.50)
Every day passes often 63 (26)
Never 29 (12.40)
Were there any dampness, mold and humidity, which are risk factors for allergic diseases, in your house? n (%)
Never 134 (57.30)
In the first year of child 35 (15)
In the past year of child 24 (10.30)
Were there any cockroach, which are risk factors for allergic diseases, in your house? n (%)
Never 143 (61.10)
In the first year of child 16 (6.80)
In the past year of child 9 (3.80)
Were there any heater, which are risk factors for allergic diseases, in your house? n (%)
Never 54 (23.10)
In the first year of child 95 (40.60)
In the past year of child 104 (44.40)
Were there any stove, which are risk factors for allergic diseases, in your house? n (%)
Never 134 (57.30)
In the first year of child 14 (6)
In the past year of child 15 (6.40)
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Table 3A: Characteristics of their pets

Child not having any pets in your home at any point in her/his life.

47 (20.10%)

Child having any pets in your home at any point in her/his life. 187 (79.90%)
Having cat 106 (45.30%)
Having dog 75 (32.10%)
Having bird 61 (26.100%)
Having goat and/or sheep 4 (1.70%)

Having cow and/or buffalo 6 (2.60%)

At a time, cat average number in your home, mean, median, min-max 1.7,1,1-10

At a time, dog average number in your home, mean, median, min-max 1.4,1,1-10

At a time, bird average number in your home, mean, median, min-max 13,1,1-6

At a time, goat and/or sheep average number in your home, mean, median, min-max 9, 10, 4-10

At a time, cow and/or buffalo average number in your home, mean, median, min-max 6.7, 10, 1-10

Table 3B: Characteristics of their pets first adopted, according to the age of child
Cat Dog Bird Goat and/or Sheep CO;:’J figzor
Age below 3 years 29 (12.40%) 22 (9.40%) 15 (6.40%) 4 (1.70%) 3(1.30%)
During pregnancy 62 (26.50%) 48 (20.50%) 22 (9.40%) 3(1.30%) 3(1.30%)
In the first 12 months 38 (16.20%) 33(14.10%) 20 (8.50%) 3(1.30%) 4 (1.70%)
During 1 years old 28 (12%) 26 (11.10%) 14 (6%) 3(1.30%) 2 (0.90%)
During 2 years old 28 (12%) 23(9.80%) 14 (6%) 4 (1.70%) 3(1.30%)
During 3 years old 22 (9.40%) 19 (8.10%) 14 (6%) 3(1.30%) 2 (0.90%)
Age between 3-6 years 31 (13.20%) 25 (10.70%) 21 (9%) 3(1.30%) 2 (0.90%)
Age between 6-9 years 24 (10.30%) 15 (6.40%) 12 (5.10%) 0 1 (0.40%)

Table 4A: Associations between pet type/group, and having asthma, and allergic rhinitis diagnosis

Having asthma

Having allergic rhinitis

Crude Odds Ratio

Adjusted Odds Ratio**

Crude Odds Ratio Adjusted odds ratio**

B (95%Cl) ExPB (%) B (95%Cl)  ExPB (%) B (95%CIl) ExPB (%) B(95%Cl) EXPB (%)
) 1.28* 0.33
Having pets (1.84-7.02) 3.60 (260) - - (0.72-2.70) 1.40 (40) - -
) 0.84* 0.48 0.35 0.10
Having cat (115-4.71) 2.3 (130) (0.77-3.42) 1.62 (62) (0.76-2.63) 1.42 (42) (054-2.23) 1.10 (10)
Having dog o '2%5218) 0.59 (-41) ((')02'715_’3 oy 047(5Y) (g 9%?37 ) L7800 %2,703) 151 (51)
N -0.96* -1.12* -1.087* -1.05
Having bird (0.188-0.772) 0.38 (-62) (014:0.72) 0.32 (-68) (0.17-0.64) 0.33 (-67) (016.0.72) 0.35 (-65)
Having goats -0.144 . 0.61 0.38 0.72
and/or sheep  (0.088-855) 086 (134) 15003 184G (h1uq435) 14000 (15006 205(109)
Having cow
andfor (601?3?72) 0.567 (-43) (0'3539 sy 036089 igl%343) 096(4) o y 06337
buffalo o el s i
*Boldface: p value<0.05, ExPB: Odds ratio
**Adjusted for all animal types**
Patients having dog, and birds, were observed to have a (p=<0.05). There was no statistically significant

more increased risk for asthma, and AR diagnosis, if
their parents were smoking (p=<0.05). Patients having
cats were observed to have more increased risk for AR
diagnosis, if their parents have allergic diseases

difference between having asthma and AR diagnosis and
having pets in regards of gender, age, having pet during
pregnancy, and number of siblings (Table 4B).
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Table 4B: Associations between pet type/group, and having asthma, and allergic rhinitis diagnosis
Adjusted PR**(95%Cl)

Having pets Having Cat Having Dog Having bird
Having Having AR Having Having AR Having Having AR Having Having AR
asthma asthma asthma asthma
Gender -0.39 -0.52 -0.31 -0.52 -1.07 -0.56 0.42 -0.78
(0.31-1.42) (0.48-1.86) (0.22-2.35) (0.23-1.52) (0.10-1.16) (0.17-1.90) (0.39-5.91) (0.10-1.97)
Age -0.20 -0.803 -1.55 -1.94 19.79 19 -0.73 -20.7
(0.13-4.77)  (0.08-2.31)  (0.023-1.92) (0.01-1.58) (0.0-) 0-) (0.02-9.23) 0-)
Havingapet g -0.82 -0.11 -0.20 -057 -1.04 0.32 121
durin
ey (0.34-1.62) (0.21-0.88) (0.26-2.99) (0.29-2.21) (0.14-2.22) (0.08-1.49) (0.40-4.74) (0.07-1.17)
Smoking 0.57 0.33 0.27 0.36 1.15 1.45 1.94 171
(0.87-3.60)  (0.73-2.66) (0.45-3.37) (0.61-3.41) (1.11-8.96)*  (1.43-12.84)* (1.62-29.88)* (1.13-27.21)*

Family 0.16 0.62 0.30 128 0.05 0.25 0.42 128

history of 14-11.41)*
aI'ISer93¥ (0.54-2.57) (0.90-3.83) (0.36-5.03) (1.14-11.41) (0.31-3.56) (0.37-4.42) (0.44-5.21)  (0.92-14.06)

Number of 011 0.48 213 0.72 227 220 143 0.70
siblings (054-257) (0.24-10.63) (0.45-156.97)  (0.11-35.3) (0.0) - (0.09-21.01)  (0.13-30.31)

*Boldface: p value<0.05, ExPB: Odds ratio
**Adjusted for gender, age, having a pet during pregnancy, smoking, family history of allergy, number of older and younger siblings

Children whose parents removed and had given up
getting a pet from their home because of a complaint of
child and/or parents were 12.40% (n=29), and 26.10%
(n=61) of children, respectively (Table 1). There was a
statistically significant difference between children
having asthma and AR diagnosis by doctor, and children
whose parents had given on getting a pet (p=0.003 and,
0.000, respectively).

DISCUSSION
A total of 234 patients were included with 27.40%
(n=64) of children diagnosed with asthma, asthmatic
bronchitis or allergic bronchitis by a doctor. Patients
having pets, and cats tended to have more asthma
diagnosis. Patients having dog and birds tended to have
fewer asthma diagnosis. Patients having birds also
tended to have fewer AR diagnosis. Patients having dog
and bird, were observed to have a more increased risk
for asthma, and AR diagnosis, if their parents were
smoking. Patients having cats were observed to have a
more increased risk for AR diagnosis, if their parents
have allergic diseases. Twenty-nine (12.40%) children’s
parents had removed a pet from their home because of a
complaint of child and/or parents. There was a
statistically significant difference between children
having asthma and AR diagnosis by doctor, and children
whose parents had given on getting a pet (p=0.003 and,
<0.001, respectively). In a study, among 5141
adolescents, it was observed that any pet-keeping (birds,
cats, dogs) was associated with a higher prevalence of
asthma-related symptoms, including wheezing, night
dry cough, and exercise-induced wheezing in the past
year, and severe asthma was significantly higher in bird
and cat keepers (9). In our study, there was no
statistically significant difference between having an
asthma diagnosis by doctor and having a pet during

pregnancy. Having a pet at home during preghancy may
protect against childhood asthma. Among 7360
children, it was observed that exposure to a pet in early
childhood significantly increased the risk of current
wheezing on 812 children, early and current contact with
cats were observed to be associated with reduced risk of
wheezing, and current contact with dogs was inversely
associated with diagnosed hay fever and asthma (10).
Unlike this finding, in a meta-analysis, 77,434 mother-
child dyads were analyzed from 9 cohorts. It was
observed that early-life cat and dog ownership in
themselves did not increase the risk of school-age
asthma (11). According to Tutino et al., among 5 birth-
cohorts, 9149 children, it was observed that the
rs2305480 G allele was associated with an increased risk
of persistent wheezing, and among dog owners,
rs2305480 G was no longer associated with an increased
risk of persistent wheeze (or asthma). Early-life
environmental exposures may therefore attenuate and be
protective likelihood of asthma in those carrying 17912-
21 risk alleles (12). In 11 prospective birth cohorts,
among 22.000 children, it was observed that pet
ownership in early life did not appear to either increase
or reduce the risk of asthma or AR symptoms in children
aged 6-10 years (13). In a study, among 1231 children,
having a cat during and after the first year of life reduced
the risk of AR, and having a dog had no significant effect
on AR (14). Having a pet at home during pregnancy may
protect against AR. In another study, among 1816
children, it was observed that in-utero exposure to pets
was associated with an increased risk of asthma and
respiratory conditions (15). The reason why these
studies gave different results from other studies may be
that they shared a very large meta-analysis data from
birth-cohort studies. There are studies in the literature on
this subject that give different results. More cohort
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studies need to be conducted in the future as they can
provide more reliable and guiding results on this subject.

Among different studies, it was observed that the stool
microbiota of children living with pets differed from
those without pet exposure (16-20). Exposure to diverse
bacteria in the first of year life, especially in the first
weeks of life, has led some to suggest that we shift from
the “hygiene” to the “microbial” hypothesis of allergen
protection (21-22). According to Ownby et al., it was
observed that exposures to certain pet-associated
microbes, especially in the neonatal period, differ and
develop the child's immune system, and this in turn
reduces the risk of allergic sensitization and disease
(23). In another study, it was observed that high
endotoxin exposure in the presence of multiple dogs was
associated with reduced wheezing in infants (24).
Further studies are needed to investigate and provide
preventive therapies with the knowledge of the
interaction of pet and human microbiota.

The limitations of this study are that, since it was
conducted through social media, the participation of
parents of children whose children had symptoms and/or
diagnosis of allergic bronchitis and/or AR was higher
than that of parents of healthy children. In our study,
50.90% of children experienced wheezing symptoms
once in their lives, which is higher than the expected rate
in society. In addition, the fact that pet-owning parents
showed more interest in the study and more pet owners
participated in the study than the normal population is a
limitation of the study. Additionally, the possibility of
recall bias in self-reported data on pet exposure and
allergic symptoms was also a limitation of our study.
However, the risks and/or benefits of keeping a pet have
been the subject of several studies, and studies
examining associations of early-life cat and dog
ownership with childhood asthma have reported
inconsistent results. We believe that our study will shed
light on this important issue, which still needs further
research.

As a result of our study, the risk of developing asthma
and AR varies depending on the exposure of different
animal groups at different stages of life. More studies on
prospective cohort studies with larger sample sizes and
objective measures of pet exposure and allergic
outcomes are needed.
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ABSTRACT

Objective: This research aimed to determine the blood pressure
characteristics of medical students, serving as a reflection of the
young adult population.

Material and Methods: This study, conducted at the Kirikkale
University Faculty of Medicine, included 20 students for each
class, amounting to 120 medical students. Blood pressure (BP)
was taken twice using a sphygmomanometer and averaged.

Results: The mean age of the students was 21.7+2.1years.
Nineteen (15.8%) patients had hypertension. Five (4.2%)
students were obese; all of them were male. There was no
significant difference between the classes regarding of mean
weight, height, and BMI. The mean SBP was significantly
higher in grade 4 than the grades 2, 3, and 5 (126.8+5.2 mmHg
vs 115.7£9.7 mmHg, 115.7+6.7 mmHg, and 113.2+13.3 mmHg,
respectively). There was no significant difference with regard to
the rates of smoking, alcohol use, SPS, and family history of
HT and diabetes. The prevalence of HT was significantly higher
in grade 4 than grades 2, 3, and 6. There was a positive
correlation between SBP and body weight, height, and BMI.
High BMI was found to be an independent risk factor in the
multiple regression analysis.

Conclusion: We concluded that, chronic stress leads to the
release of stress hormones such as steroids that play a role in the
development of hypertension, especially in grade 4 students.

Keywords: Medical students, hypertension, obesity

Amag: Bu calismada, tip fakiiltes: dgrencilerinin kan basinci

degerlerini ve ilgili demografik o&zelliklerini arastirmayi

amagladik.

Gere¢ ve Yontemler: Tip Fakiiltesi'nde gerceklestirilen bu
calismaya her siniftan 20’er olma tiizere 120 tip Ogrencisi
katilmistir. Kan basinglar1 sfigmomanometre ile 2 kez 6lgiiliip

ortalamasi alinmistir.

Bulgular: Ogrencilerin ortalama yast 21.7+2.1 yil idi. On
dokuz (15.8%) hastada hipertansiyon mevcuttu. Bes (4.2%)
Ogrenci obezdi; bunlarin tamamu erkekti. Ortalama agirlik, boy
ve BMI acisindan siniflar arasinda anlamli bir fark yoktu.
Ortalama sistolik kan basinct (SBP) 4. smifta 2., 3. ve 5.
siniflara gore anlaml sekilde daha yiiksekti (sirasiyla 126.8+5.2
mmHg vs 115.7+9.7 mmHg, 115.7+6.7 mmHg ve 113.2+13.3

mmHg). Sigara i¢me, alkol kullanimi, uyku paterni, ailede
hipertansiyon ve diyabet Oykiisii oranlari agisindan simiflar
arasinda anlamli bir fark bulunmadi. Hipertansiyon prevalansi,

4. smifta 2., 3. ve 6. smiflara gore anlamli sekilde daha
yiiksekti. SBP ile viicut agirhigi, boy ve BMI arasinda pozitif bir
korelasyon vardi. Yiiksek BMI, ¢oklu regresyon analizinde

bagimsiz bir risk faktorii olarak bulundu.

Sonug: Ozellikle de 4. simf tip fakiiltesi 6grencilerinde kronik
stresin, steroid gibi stres hormonlarinin salinimina yol agarak

hipertansiyona zemin hazirladigi sonucuna vardik.

Anahtar Kelimeler: Tip 6grencileri, hipertansiyon, obezite
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INTRODUCTION

Hypertension is one of the primary contributors to
global mortality and represents a significant risk factor
for cardiovascular disease and associated conditions (1).
According to a brief report by the World Health
Organization (WHO) in 2013, hypertension (HT)
accounted for 9.4 million deaths worldwide, attributable
to complications arising from hypertension (2). A
research paper by Zhang and colleagues, using data from
the National Health and Nutrition Examination Survey
(NHANES) -a program that evaluates the health and
dietary habits of adults and children in the United States-
revealed that in the years 2013 to 2014, 7.3% of people
aged 18 to 39 had HT (3). Medical students are part of
the young adult group whose high blood pressure
prevalence is measured using data from the NHANES
database. In India, a study carried out by Patnaik and
colleagues found an even greater proportion (67%) of
medical students with either prehypertension or
hypertension (4). Lifestyle plays a significant role in
hypertension. Firstly, it's widely acknowledged that
smoking and alcohol consumption are risk factors for
hypertension (5,6). Likewise, dietary habits influenced
by globalization have been associated with hypertension
(7). Thirdly, physical inactivity is recognized as a risk
factor for hypertension. Finally, obesity is strongly
associated with hypertension. Obesity is regarded as an
independent predictor of hypertension (5). We have not
found any studies in the literature on hypertension in
medical faculty students in our country. This research
aimed to determine the blood pressure characteristics of
medical students, serving as a reflection of the young
adult population.

MATERIALS AND METHODS

This study, conducted at the Kirikkale University
Faculty of Medicine, was cross-sectional, spanning from
January 2024 to March 2023. The study protocol was
approved by the Faculty’s Ethics Committee (decision
no: 2023.12.10, date:10.01.2024). The study included
20 students for each class, amounting to 120 medical
students, who consented to participate in the research
(The study population was determined as 20 with G-
power program by taking impact size 0.5, a=0.05, power
(1-B) =0.80 at a confidence level of 95%). Participants
were randomly selected from their class list. While
selecting, 10 girls and 10 boys from each class were
chosen. All students who expressed interest in study
participation were instructed to visit the testing center at
any time between 9 AM and 5 PM. There, we recorded
their medical history, conducted physical examinations,
and provided a consent document.

A questionnaire was employed to collect information on
their identity, blood pressure measurements, smoking,
alcohol and sleep pattern of sleepless (SPS), the

previous years grade point average (GPA), fast food diet
per month (FFDM), and first-degree relatives’ history of
chronic diseases (hypertension, diabetes). The physical
examination included measurements of weight and
height, as well as a calculation of body mass index
(BMI). Blood pressure (BP) was taken twice using a
sphygmomanometer and averaged.

The 2017 American College of Cardiology/American
Heart Association (ACC/AHA) Guideline for the
Prevention, Detection, Evaluation, and Management of
High Blood Pressure in Adults revised the threshold for
hypertension (HT) as a systolic blood pressure (SBP) of
130 mmHg or higher, or a diastolic blood pressure
(DBP) of 80 mmHg or higher (8). This is different from
previous guidelines, which defined hypertension as a
systolic blood pressure of 140 mmHg or higher or a
diastolic blood pressure of 90 mmHg or higher.
Statistical analysis

The normality of the data distribution was assessed
using the Kolmogorov-Smirnov test. All the parameters
under investigation were normally distributed except
FFDM. Differences between the groups in terms of
continuous variables in 6 groups were evaluated using
the ANOVA test. Differences in proportions were
evaluated using the chi-square test. Correlations
between parameters  were assessed using
Pearson/Spearman correlation tests. Regression analysis
was used to assess the relationship between blood
pressure and some variables. A p-value of less than 0.05
was considered statistically significant. Statistical
Package for Social Science (SPSS) version 16.0 (SPSS,
Chicago, IL, USA) was used for all statistical analyses.

RESULTS
The mean age of the students was 18.9+0.8, 20.1+1.0,
21.8+1.4, 21.940.7, 23.4 0.8, 24.4 +0.9 vyears,
respectively in each grade; in total, the mean age was
21.742.1years. Nineteen (15.8%) patients had
hypertension. Five (4.2%) students were obese; all of
them were male. There was no significant difference
between the classes in terms of mean weight, height, and
BMI (p=0.304, p=0.998, p=0.558, respectively). The
mean SBP was significantly higher in grade 4 than the
grades 2, 3, and 5 (126.8£5.2 mmHg vs 115.7+9.7
mmHg, 115.746.7 mmHg, and 113.2+13.3 mmHg,
respectively). Besides, the mean DBP was also higher in
grade 4 than the grades 5 and 6 (83.4+3.2 mmHg vs
71.1£7.4 mmHg and 72.7+11.7 mmHg, respectively).
There was no significant difference between the grades
with regard to mean GPA and median FFDM (p=0.895,
p=0.064, respectively). Of all students, 37.5% had
insomnia, 21.7% were smoker; 17.5% were using
alcohol; 27.5% had a family history of HT; and 16.7%
had a family history of diabetes.
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There was no significant difference with regard to the
rates of smoking, alcohol use, SPS, and family history
of HT and diabetes. The prevalence of HT was

Table 1: Distribution of parameters between classes

significantly higher in grade 4 than in grades 2, 3, and 6
(p=0.048, p=0.008, p=0.028, respectively) (Table 1).

Variable Total Class1 Class2 Class3 Class 4 Class5 Class 6 P Posthoc analysis
Mean age (year) 21.7£2.1 18.9+0.8 20.1+1.0 21.8+14  21.9+0.7 23.4+0.8 24.4+0.9
Mean weight (kg) 689173 643133 69.8+153 66.7x145 66.6x141 76.7:254 69.7x184  0.304
Mean height (m) 170£14 1714=11.1171.489.4 1705893 170.1+85 170.7+281 171.0+88 0.998
Mean BMI (kg/m?) 228434 21.6+24 23.6+40 227434 227+30  227+32  235+43 0558
4 vs 2, p=0.002
Mean SBP (mmHg) 117.8411.1 120.2+13.6 115.749.7 115.7+6.7  126.8452  1152+11.0 113.2+133 <0.001 1‘@% gﬁ;%ggl
4 vs 6, p=0.004
Mean DBP (mmH 783487 7824107 825557 775450 834432 711474 7274117 <0.001 4Vs5,p=0001
ean (mmHg) 3+8. . . 5SS, RESK A3, 147, . . 4vs 6, p=<0.001
Patients with hypertension 4vs2,p=048
19 (15.8)  3(15) 2 (10) 1) 8 (40) 3(15) 2 (10) 0.041 4vs3,p=0.008
n (%) 4vs 6, p=0.028
Mean GPA 3.04+0.35 3.00£0.31 3.058026 3.04x029 3.13x0.52  3.01x029  0.895
Mean FFDM 5(030) 7(0-15) 7(0-25) 5(2-20) 5(1-20) 3(0-30) 10 (1-25)  0.064
Cigarette n (%) 26(21.7) 4 (20) 5@25 4 (20) 5 (25) 3 (15) 5 (25) 0.964
Alcohol n (%) 21(175) 6 (30) 5@20) 3(15) 3 (15) 2 (10) 2 (10) 0.457
SPS n (%) 45(375) 6(0) 10(20) 5(15) 11 (55) 4(20) 9 (45) 0.115
Family history of
hypertension h (%) 33(275) 315 5(25) 5(25) 6 (30) 6 (30) 8(40) 0.641
Familyhistory ofdiabetes 20 (167) 1) 2000 35  3(19) 7(35) 40 0475

n (%)

BMI:Body mass index, SBP:Systolic blood pressue, DBP:Diastolic blood pressure, GPA: Grade Point Average, FFDM: Fast food

diet per month, SPS: sleep pattern of sleepless

There was no significant difference between patients
with a family history of hypertension and patients
without in comparison of gender, age, weight, height,

BMI, mean SBP, mean DBP, patients with hypertension,
mean GPA, mean FFDM, smoking, alcohol use, SPS,
and family history of diabetes (Table 2).

Table 2: Comparison of parameters between patients with family history of hypertension and not

Variables Family history positive Non family history p

Gender (male) n (%) 15 (45.5) 18 (54.5) 0.540
Mean age (year) 22.1£2.1 21.6£2.1 0.282
Mean weight (kg) 71.6£22.7 67.9+14.8 0.391
Mean height (m) 168 +21.6 171.849.8 0.352
Mean BMI (kg/m?) 23.0+3.8 22.743.3 0.764
Mean SBP (mmHg) 116.5¢11.1 118.3£11.2 0.447
Mean DBP (mmHg) 77.2+8.0 78.7+9.04 0.376
Patients with hypertension n (%0) 6(18.2) 13 (14.9) 0.664
Mean GPA 3.1+0.3 3.0+0.3 0.327
Mean FFDM 5 (0-30) 5 (0-25) 0.927
Cigarette n (%) 5 (15.2) 21(24.1) 0.286
Alcohol n (%) 5 (15.2) 16 (18.4) 0.677
SPS n (%) 9(27.3) 36 (41.4) 0.154
Family history of diabetes n (%) 9 (27.3) 11 (12.6) 0.055

BMI:Body mass index, SBP:Systolic blood pressue, DBP:Diastolic blood pressure, GPA: Grade Point Average, FFDM: Fast food diet

per month

There was a positive correlation between SBP and body
weight, height, and BMI (Table 3).

Table 3: Correlation coefficients between the blood
pressures and the parameters

Variables* SBP DBP

Age r=-0.158, p=0.085 r=0.-0.237, p=0.009*
Weight r=0.226, p=0.013* r=0.257, p=0.005*
Height r=0.322*, p=<0.001* r=0.248, p=0.006*
BMI r=0.412, p=<0.001* r=0.474, p=<0.001*
FFDM r=0.001, p=996 r=-0.006*, p=0.946
GPA r=0.215, p=0.039* r=0.011, p=0.918
BMI:Body mass index, SBP:Systoic blood pressue,

DBP:Diastolic blood pressure, GPA: Grade Point Average,
FFDM: Fast food diet per month
*p<0.05

However, there was no significant correlation between
age, GPA, and FFDM (p>0.05). High BMI and male
gender were found to be the risk factors for HT in
univariate regression analysis. However, only high BMI
was found to be an independent risk factor in the
multiple regression analysis (OR=0.196, 95% CI 1.016-
1.457; p=0.033*).

DISCUSSION
Studies focusing on university students, especially those
in medical programs, are rare. In our study, we showed
that high BMI is influential in blood pressure like in
previous studies. A study carried out in Guangxi, China,
demonstrated that the prevalence of hypertension among
obese adolescents was notably higher in comparison to
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those with a normal body weight 89). Additionally, the
likelihood of hypertension in obese adolescents was
fourfold greater than in adolescents with a normal body
weight (10).

Bawazier’s research from Indonesia showed a figure of
12% for the prevalence of hypertension among medical
students (11). In a study conducted on 153 medical
students aged between 17 and 35 at the University of
Taubate Faculty of Medicine in Spain, the prevalence of
hypertension was found to be 5.88% (12). A study from
Uganda showed a prevalence of hypertension of 14% in
medical students (13). The reason for the relatively high
prevalence of hypertension in our study population is
that we used the revised blood pressure limit based on
the new AHA 2018 criteria (15.8%) (8). Additionally,
we included all preclinical and clinical students unlike
Bawazier’s study which included preclinical students.
According to our measurements, 4.2% of the students
were obese. In a previous study in a group of medical
students, this rate was found to be 15.38% (14). There
was a study conducted in 2016 in which the percentage
of obese students was 8.4% (15). Such variable rates in
the literature may be caused by racial characteristics and
dietary habits. We found that all of the 5 obese patients
were male and 2 of them hypertensive. We also found
that male gender was a risk factor for HT in the
univariate analysis. Actually, multivariate analysis
showed that the main factor here was obesity. We found
that BMI had a significant positive correlation with SBP
and DBP. In a study that included Chinese college
students, obesity was detected in 6.69% of students with
hypertension (16). A study conducted in 2018 found a
prevalence of 9.8% for obesity among 1000 medical
students. It also found a correlation between BMI and
SBP, DBP (17). Obesity is a medical problem in male
medical students, and may require rapid targeted
intervention. The pathways that influence these blood
pressure patterns include interactions between the renin-
angiotensin-aldosterone system and sex hormones, as
well as psychosocial gender-related factors like
socioeconomic disadvantage (18). Moreover, elevated
weight correlates with alterations in the cardiovascular
system, such as fat accumulation in the vessel lumen,
which ultimately results in increased blood pressure
(29).

We found a higher BP and a higher prevalence of HT in
class 4 students. This finding might be due to the higher
stress level experienced by medical students, as has been
previously reported (20). Hudzinski et al. investigated
the correlation between chronic stress and hypertension
(21). The study involved 127 hospitalized individuals.
After three days in the hospital, 17.3% of the
hospitalized patients had high blood pressure, defined as
blood pressure above 140/90 mmHg. This was in
contrast with the outpatient groups, where hypertension

was seen in 5% of the stress group and 13% of the
"normal™ group. So, our results suggest that tension and
chronic stress make people more susceptible to essential
hypertension and new exposure of class 4 students to the
hospital environment must have had a stressor effect.

A study conducted with the participation of 4th grade
students from the Hacettepe University Faculty of
Medicine, 22.8% of the participants scored a designated
Epworth A score of 11 or above on the Sleepiness Scale
(DDS) (22). Unlike that study, the rate in our study
group was higher. Although the rate of students with
sleeplessness was highest in the 4th class, the difference
between the grades was not significant. However, we
did not use a scale, and that was a limitation in our study.
In another study, 17.2% of medical students smoked,
with the students of the grades 1, 2, 3, 4, 5 and 6 having
smoking rates of 22%, 15%, 7.1%, 31.3%, 11.7%, and
14.3% (23). Similarly, we found a smoking rate of
21.7%. In the Netherlands, 24% of students are
hazardous drinkers compared to 10% in the general
adult population (24). In contrast, we found a lower rate
of alcohol consumption. Of course, religious factors
have an important impact on alcohol consumption in our
country. Additionally, none of our students was a
hazardous drinker.

There was no difference in the parameters and especially
in the frequency of hypertension between patients with
and without a family history of hypertension. Although
previous studies have shown that the presence of
familial hypertension affects the development of
hypertension, these studies mostly pertain to the adult
period (25). Thus, our findings could indicate that
familial factors lead to hypertension appearing at later
stages of life.

We think that the prevalence of sleep disorders and
smoking, which are among the risk factors for
hypertension, increase in 4th grade students. We think
that as you get used to the internship training, sleep
patterns are improved over time, and the rate of smoking
cessation gradually increases, hence the prevalence of
hypertension decreases in grades 5 and 6. On the other
hand, smoking and alcohol consumption were not risk
factors for HT. We attributed this finding to the fact that
these 2 harmful habits did not cause HT, the population
was young, and these harmful substances need a long
time to affect blood wvessels. Secondly, genetic
differences between individuals significantly determine
the effects of alcohol and nicotine on blood pressure
(26). Differences in metabolizing enzymes may cause
some individuals to be more sensitive or resistant to
hypertension due to alcohol and nicotine consumption
7).

A limitation of this study was that the lack of
differential diagnosis of HT; biochemical laboratory
values such as lipid profile and renal function tests; and
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renal Doppler ultrasonography and echocardiographic
study. The organic causes of hypertension have not been
investigated. However, the students diagnosed with
hypertension were informed and referred to the relevant
internal branch for investigation.

This study carried out among medical students revealed
a high rate of hypertension in this group of young
participants. We concluded that, chronic stress leads to
the release of stress hormones such as steroids that play
a role in the development of hypertension, especially in
grade 4 students. Appropriate environments and
opportunities should be provided to university students
including medical faculty students to avoid stress
factors, (participation in exercise, consumption of
quality food other than fast food, etc.). Finally,
additional research, including national surveys, should
be undertaken, particularly among younger age groups,
to uncover the hidden burden of hypertension in
Tiirkiye.
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ANADOLU POPULASYONUNDA DiSTAL FEMURUN
ROTASYONEL HiZALANMASI - DiZ ARTROPLASTISI iCIN
STANDART KILAVUZLARIN UYGUNLUGU

Rotational Alignment of the Distal Femur in the Anatolian Population - Suitability of
Standard Guidelines for Knee Arthroplasty

Oguzhan CIMEN!

Ruhat UNLU!
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Amac: Total diz artroplastisi (TDA) ameliyatinda femoral
komponentin rotasyonu diz kinematigi ve fonksiyonel sonuglar
acisindan olduk¢a onemlidir. Bu ¢alismanin amaci, Anadolu
popiilasyonunda posterior kondiler a¢1 (PKA¢) ve kondiler
biikiilme acisin1 (KBA) degerlendirmektir. Ayrica, TDA’da
kullanilan standart posterior kondiler aks (PKA) referans
insizyon bloklarinin Anadolu popiilasyonu i¢in uygunlugunun

degerlendirilmesidir.

Gere¢ ve Yontemler: Bu retrospektif, gozlemsel, analitik

calismada 18-60 yas arast 130 hastanin diz bilgisayarl
tomografi (BT) goriintiileri tizerinde Olgiimler yapildi. PKAg
medial epikondiler sulkustan lateral epikondile uzanan aks
(cTEA) ile PKA arasindaki agi, KBA ise medial epikondilden
lateral epikondile uzanan aks (aTEA) ile PKA arasindaki ag1

olarak olgiildii.

Bulgular: Ortalama PKA¢ 3.52°+1.45° (1.8° dis rotasyon ile 8°
i¢ rotasyon araligl), KBA 6.58°+1.47° (2°-9.9° i¢ rotasyon
araligi) olarak olgiildii. Yiiz bes diz (%80.8) PKAg¢ agisindan
bireysel anatomik sinirlar i¢indeyken, 9'u eksternal rotasyonda
(ER) ve 16's1 internal rotasyonda (IR) grubunda olmak iizere 25
aykir1 deger (%19.2) vardi

gozlemci  i¢i

BT'deki ac1 Olglimleri, hem

hem de gozlemciler arasi giivenilirligi

mitkemmeldi.
%380.8’inde
posterior kondiler referansin TDA ameliyatinda femoral

Sonu¢: Bu ¢alisma, Anadolu popiilasyonun
komponent rotasyonu i¢in kabul edilebilir bir referans oldugu,
fakat %19.2’sinde ise malrotasyona neden olacag: i¢in uygun
bir referans olmadigini gostermektedir. Ortopedik cerrahlar,
TDA'y1 posterior referans ekipmani ile uygularken femoral
implantt TEA boyunca diizgiin bir sekilde hizalamak icin diger
referans noktalar1 dikkate alarak cerrahi teknigi gerektiginde

degistirmeye hazir olmalidir.

Anahtar Kelimeler: Posterior kondiler aks, trans epikondiler
aks, kondiler biikiilme agisi, total diz artroplastisi, bilgisayarl

tomografi

ABSTRACT

Objective: The rotation of the femoral component in total knee
arthroplasty (TKA) is crucial for knee kinematics and functional
outcomes. This study aimed to evaluate the posterior condylar
angle (PCAn) and the condylar twisting angle (CTA) in an
Anatolian population. Additionally, we aimed to assess the
suitability of standard posterior condylar axis (PCA) reference
incision blocks used in TKA for this population.

Material and Methods: In this retrospective, observational,
analytical study, we examined knee computed tomography (CT)
images of 130 patients aged 18 to 60 years. The PCAn was
measured as the angle between the axis extending from the
medial epicondylar sulcus to the lateral epicondyle (¢cTEA) and
PCA. The CTA was defined as the angle between the axis
extending from the medial epicondyle to the lateral epicondyle
(aTEA) and PCA.

Results: The mean PCAn was measured as 3.52°+1.45° (1.8°
external rotation to 8° internal rotation), and the CTA was
measured as 6.58°+1.47° (range 2°-9.9° internal rotation). One
hundred and five knees (80.8%) were within individual
anatomic limits for PCAn, while there were 25 outliers (19.2%),
9 in the external rotation (ER) group and 16 in the internal
rotation (IR) group. The angle measurements on CT had
excellent intra- and inter-observer reliability.

Conclusion: This study shows that in 80.8% of the Anatolian
population, the posterior condylar reference is an acceptable
reference for femoral component rotation in TKA surgery, but in
19.2%, it is not an appropriate reference because it will cause
malrotation. Orthopedic surgeons should be ready to modify the
surgical technique when necessary, considering other reference
points to properly align the femoral implant along the TEA
while performing TKA with posterior reference equipment.

Keywords: Posterior condylar axis, trans epicondylar axis,
condylar twist angle, total knee arthroplasty, computerized

tomography
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GIRiS
Total diz artroplastisi (TDA) ameliyatinda femoral
komponentin rotasyonu diz kinematigi ve fonksiyonel
sonuglar acisindan olduk¢a oOnemlidir (1,2). TDA'da
uygun femoral komponent rotasyonel hizalamasim
belirlemek icin g¢esitli yOntemler Onerilmistir:
transepikondiler aks (TEA), posterior femoral kondiler
aks (PKA), Whiteside'in anteroposterior troklear ¢izgisi
ve simetrik bir fleksiyon boslugu olusturmak igin
gereken femoral komponent rotasyonu (3-6). TEA, iki
epikondili birlestiren anatomik TEA (aTEA) veya
medial epikondil sulkusunu lateral epikondilin en
belirgin noktasina baglayan cerrahi TEA (cTEA) olarak
belirlenir (7,8). Giincel bulgular femoral komponentin
CTEA'ye paralel rotasyonel hizalama gerektirdigini
gostermektedir (9,10). Referans olarak cTEA'nin
kullanilmas1 konusunda giderek artan bir fikir birligi
olmasina ragmen, bu aksin intraoperatif olarak lokalize
edilmesi zor olabilir (11-13). Bu nedenle, PKA ve
Whiteside'lm anteroposterior troklear ¢izgisi gibi
referanslar siklikla kullanilmaktadir. Genel olarak, PKA
intraoperatif olarak tespit edilmesi en kolay olanidir.
Farkli etnik gruplarda yapilan ¢aligmalar, distal femur
ve proksimal tibianin anatomik seklinde implant
secimini ve optimal komponent yerlesimini
etkileyebilecek farkliliklar oldugunu gostermektedir
(14-20). Ayrica, aym popiilasyonda bireyler arasi
farkliliklar da bildirilmistir (14). Kondiler biikiilme ag1s1
(KBA), posterior kondiler ag1 (PKAg) ve posterior
kondillerdeki  kikirdak  kalinligi  distal femorun
rotasyonu {iizerinde etkilidir. Tirkiye'deki total diz
tasarimlarinin  ve cerrahi tekniklerin ¢ogu Bati
toplumlarina dayanmaktadir. Cogu enstriimantasyon
sistemi, PKA ve cTEA arasindaki ortalama 3 derecelik
farki diizeltmek i¢in PKA'ya gore ek 3 derece dig
rotasyon igerir. Tirkiye'de distal femoral anatomi ve
PKA ile ¢cTEA arasindaki agisal iliskiyi degerlendiren
yeterli ¢alisma bulunmamaktadir. Incesoy ve ark., 120
hastanin dizinde manyetik rezonans goriintiileme
(MRG) ile PKA¢ ve KBA’y1 6lgmiisler ve sirasi ile
ortalama 4° (0°-11.0°) ve 7° (0°-13.0°) olarak
bildirmislerdir (20). Bildigimiz kadariyla, bu ¢alisma
disinda  genis ¢apli  bir radyolojik c¢aligma
bulunmamaktadir.
Posterior kondiler a1 ile cTEA arasindaki agisal iliskiyi
degerlendirmek igin genellikle bilgisayarli tomografi
(BT) goriintilleme veya MRG kullanilir. Bu agisal
iligkiyi degerlendiren radyolojik caligsmalar
incelendiginde Ol¢lim  yontemlerinin  standardize
edilmedigi, farkli o6l¢lim tekniklerinin kullanildig
goriilmektedir. Baz1 caligmalarda tek bir aksiyel kesitten
Olciim yapildigt; bazi galigmalarda ise ayri kesitlerden
referans noktalar1 belirlenerek ol¢iim  yapildig:
goriilmektedir (4,20-24).

Bu caligmanin amaci, diz eklemi BT taramalarini
kullanarak Anadolu popiilasyonunda PKA¢ ve KBA’y1
degerlendirmektir. Ayrica, TDA’da kullanilan standart
PKA  referans insizyon Dbloklarmin  Anadolu
popiilasyonu i¢in uygunlugunun degerlendirilmesidir.

GEREC VE YONTEM
Bu ¢aligma, daha once elde edilen BT goriintiilerinin
retrospektif olarak incelendigi ve Istanbul Atlas
Universitesi, Kurumsal Inceleme Kurulu tarafindan
onaylanan bir c¢aligmadir (Onay No: E-22686390-
050.99-52631). Hastanenin elektronik arsivinde kayith
2020-2024 tarihleri arasinda diz BT ¢ekimi yapilan
toplan 274 goriintiiden, dahil edilme kriterlerine uyan
130 hastanin diz BT goriintiileri {izerinde o&lgiimler
yapildi. G power analizi kullanilarak hesaplanan
orneklem biiyiikligii (etki biiytikliigii: 0.5, hata olasiligi:
0.05, giig: 0.8) 64 diz olarak hesaplandi. 18-60 yas arasi
bireyler ¢aligmaya dahil edildi. Distal femur kirigi, diz
deformitesi ve diz eklemi artrozu olan bireyler ¢alisma
dis1 birakildi. Yas, cinsiyet ve taraf dahil olmak {izere
demografik veriler kaydedildi.
Tiim taramalar kurumdaki Optima CT660 BT tarayicisi
(GE Healthcare, Milwaukee, WI) sistemi kullanilarak,
diz eklemi boyunca 0.625 mm kesitler alinarak
gerceklestirildi. Goriintii alimi sirasinda hasta supin
pozisyonda ve diz eklemi ekstansiyonda olacak bir
pozisyondaydi. Medial epikondil, medial sulkusun orta
noktasi, lateral epikondilin en lateral noktast ve
posterior kondillerin eklem yiizeyindeki en posterior
noktalar dahil olmak {izere kemik isaret noktalarinin en
dogru konumunu bulmak i¢in bir dizi goriintii tarandu.
Genellikle bu noktalar ayn1 aksiyel kesitte
bulunmuyordu ve her nokta ayr1 ayri tanimlanarak tek
bir aksiyel goriintiide birlestirildi ve dl¢glimler buna gore
yapildi. BT taramalari DICOM yazilimina kaydedildi.
Posterior femoral kondiler aks, cTEA ile PKA
arasindaki a¢1; KBA ise, aTEA ile PKA arasindaki ag1
olarak olgiildi (Sekil 1). Radyolojik oOlgtimler iki
ortopedik cerrah tarafindan yapildi ve 2 hafta sonra
tekrarlandi.
Istatistiksel yontemler
Tanimlayict istatistikler igin ortalama, standart sapma,
medyan, minimum, maksimum deger frekans ve yiizde
kullanildi.  Degiskenlerin  dagilimi  Kolmogorov-
Simirnov testi ile kontrol edildi. Normal dagilim
gostermeyen bagimsiz nicel verilerin analizinde Mann-
Whitney U testleri kullanildi. Tekrarlanan 6l¢tim analizi
icin Wilcoxon testi kullamildi. Iki gdzlemci arasindaki
korelasyon Intraclass Korelasyon ile test edildi.
Istatistiksel analizler i¢in SPSS 28.0 (IBM SPSS Corp.;
Armonk, NY, USA) kullanildi. p<0.05 olmasi
istatistiksel olarak anlaml kabul edildi.
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BULGULAR

Calismaya dahil edilen 130 hastanin ortalama yas1 37
(18-60) olup, 75’1 (%57.7) erkek, 55’1 (%42.3) kadin idi.
63 hastanin (%48.5) sag diz, 67 hastanin (%51.5) sol diz
BT goriintiisii iizerinde Olgiimler yapildi. Posterior
kondiler a1 3.52°+1.45° (1.8° dis rotasyon ile 8° ig
rotasyon arasinda), KBA 6.58°+1.47° (2°-9.9° ig¢
rotasyon araligi) olarak Ol¢iildii (Tablo 1). Posterior
femoral kondiler ag1 ve KBA &lglimiinde yas, cinsiyet ve
taraf bakimindan anlaml farklilik gériilmedi (p>0.05).
Yiiz bes diz (%80.8) PKAg agisindan bireysel anatomik
siirlar i¢indeyken (3°+2°), 9'u eksternal rotasyonda
(ER) ve 16's1 internal rotasyonda (iR) grubunda olmak
iizere 25 aykir1 deger (%19.2) vardu.

BT'deki ag1 Olglimlerinin, hem gozlemci i¢i hem de
gozlemciler arasi giivenilirligi miikemmeldi: PKA¢'nin

gozlemci i¢i giivenilirligi her iki degerlendirici igin
sirast ile 0.968'di (%95 giiven araligi: GA, 0.955-0.978)
ve 0.998 (%95 giiven araligi: GA, 0.998-0.999) olarak
6l¢iildii. PKA'nin gozlemciler arasi giivenilirligi 0.998
(%95 GA, 0.997-0.999) 6l¢iildii (Tablo 2).

Tablo 1: Hastalarin demografik 6zellikleri

N %
L Erkek /
Cinsiyet Kadn 75155 57.7/42.3
Taraf Sag / Sol 63 /67 48.5/51.5
Medyan

Ort£SD (min-maks)
Yas (y1l) 36.4+12.6 37 (18.0-60.0)
PKA¢ 3.52°41.45° 3.6°(-1.8°-8°)
KBA 6.58°+1.47° 6.6° (2°-9.9°)

PKAg: Posterior femoral kondiler agi, KBA: Kondiler
biikiilme agis1

Tablo 2: Gozlemciler aras1 ve gozlemci i¢i giivenilirligi 6lgmek i¢in sinif i¢i korelasyon katsayisi

Degigkenler 1. 6l¢iim 2. 6l¢iim pw ICC %95 Giiven Araligin  p ICC

Ort+SD Ort+SD Alt Ust sinir

Smir

Gozlemci i¢i giivenilirlik
PKA¢
1. gbzlemci 3.52+1.45 3.58+1.50 0.451 0.968 0.955 0.978 0.000
2. gbzlemci 3.34+1.42 3.36+1.43 0.091 0.998 0.998 0.999 0.000
KBA
1. gbzlemci 6.58+1.47 6.61+1.48 0.636 0.988 0.984 0.992 0.000
2. gbzlemci 6.59+1.50 6.60+1.50 0.205 0.999 0.998 0.999 0.000
Gozlemciler arast
giivenilirlik
PKAg¢ 3.52+1.45 3.34+1.42 0.201 0.805 0.725 0.862 0.000
KBA 6.58+1.47 6.59+1.50 0.835 0.765 0.668 0.834 0.000

Ort: Ortalama, SD: Standart deviasyon, w: Wilcoxon testi, ICC: Sinif i¢i korelasyon

TARTISMA
Bu calismanmn en oOnemli bulgusu, Anadolu
popiilasyonunun ~ %80.8’inde  PKAg¢'nin  TDA
ameliyatinda femoral komponent rotasyon ayarlamasi
icin kabul edilebilir bir referans oldugunu, fakat
%19.2’sinde ise malrotasyona neden olacagi i¢in uygun
bir referans olmadigimi gostermesidir. PKA’dan 3
derecelik dis rotasyonun rutin kullaniminin, hastalarin
yalnizca %51-91.6'sinda  cTEA'dan +2° normalize
edilmis standard1 sagladig1 bilinmektedir (25-28). Fitz
ve arkadaglart PKAg'yi degerlendirmek i¢in 3010 dizi,
ii¢c boyutlu BT ile taramiglar ve 2758 dizin (%91,6)
PKAg'sinin 3°+1° araliginda oldugunu ve bu nedenle
TDA hastalarinda posterior kondillerin referans
alinmasinin, hastalarin %92'sinde sadece 1 derecelik
hata ile giivenilir oldugunu bildirmislerdir (25). Dumlao
ve ark. TDA uyguladiklar1 100 hastada PKAg¢ ve KBA
Olctimleri yapmislar ve 71 dizde (%71) bu acilarin kabul
edilebilir siirlar i¢inde oldugunu bildirmislerdir (28).
Chalmers ve ark. primer TDA uyguladiklar1 100
hastanin preoperatif diz BT'lerinde distal femur
rotasyonunu degerlendirmisler ve femoral rotasyonun
PKAg'ye gore rutin olarak 3° dis rotasyonda

ayarlanmasinin yalnizca 51 dizde (%51) cTEA'nin £2°
standart sinirlart i¢inde oldugunu bildirmiglerdir (27).
Twiggs ve ark. gonartrozu olan 726 hastada {i¢ boyutlu
diz BT'si ile PKA referansin1 degerlendirmisler ve
artrozlu dizlerde, bu referansin, 537 dizde (%74)
cTEA'dan +2° standardize edilmis sinirlar iginde
oldugunu bildirmislerdir (26). Bu c¢aligmalar distal
femur rotasyonunun olduk¢a degisken oldugunu sadece
posterior kondiler referans sistemi kullanildiginda,
hastalarin 6nemli bir kisminda diz biyomekaniginin
bozulmasina bagl olarak istenmeyen klinik sonuglarda
neden olabilicegini gdstermektedir.

Femoral komponentin aksiyel rotasyonunun
restorasyonu, TDA'da hem patellofemoral hem de
tibiofemoral kinematikler ve dengeli fleksiyon boslugu
i¢in kritik 6neme sahiptir (1,2,9,29). Posterior femoral
kondiler aci, pek c¢ok caligmada Olcililmiistiir;
sonuglardaki  farkliliklar ~ genellikle  kullanilan
goriintiileme yontemleri, etnik gruplarin farkli olmasi,
dizlerin normal veya artritik olmasi ile c¢alismanin
kadavralar ya da hasta kohortlar1 iizerinde yapilip
yapilmadigindan kaynaklanmaktadir. Genel olarak,
aTEA ve cTEA ile PKA arasindaki aginin sirasi ile
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ortalama 6° ve 3° i¢ rotasyonda oldugu konusunda fikir
birligi vardir (7,18,21,30,31). Berger ve ark. PKA ve
TEA arasindaki bu iligkiyi ilk olarak 75 kadavra
iizerinde Olgtiikten sonra tanmimlamis ve bu iki aks
arasindaki agiy1 erkeklerde ve kadinlarda sirasiyla
3.2+1.2 ve 0.3£1.2 derece olarak bulmuslardir (31).
Griffin ve ark. 104 dizi degerlendirmek i¢in MRG
kullanmiglar ve PKA-TEA iligkisini 3.11+1.75 derece
olarak oOl¢miislerdir (32). Chalmers ve ark. TDA
uyguladiklart 100 hastanin preoperatif diz BT'lerinde
PKAg'yi 1.5° (3.1° dis rotasyon- 7.0° i¢ rotasyon) olarak
Olgmiiglerdir (27). Thienpont ve ark. ameliyat 6ncesi
2637 dizin BT taramasinda PCL ile cTEA arasindaki
ac1y1 yine cinsiyet farki olmaksizin 4+1.4 derece olarak
bulmuslardir (33). Incesoy ve ark. 120 hastanin 240
dizini degerlendirmek i¢cin MRG kullanmis ve PKC’yi
4° (0°-11.0°) olarak Slgmiiglerdir (20). Meric ve ark.
bugiine kadar yapilan en genis calismada 13546 BT
taramasinda ortalama distal femoral rotasyon agisi
3.3£1.5 derece olarak bulmuglardir (34). Biz
calismamizda PKAg¢’yi 3.52° (1.8° dis rotasyon - 8° i¢
rotasyon arasinda) olarak 6lctiik ve bu degerin yapilmis
olan diger c¢alismalarda bulunan degerlerle uyumlu
oldugunu gézlemledik. Gerek bizim calismamiz gerekse
de diger caligmalar degerlendirildiginde her ne kadar
ortalama PKAg¢ degeri, TDA ameliyatinda kullanilan 3°
rotasyon ile uyumlu olsa da 6l¢iim araliginin oldukga
degisken oldugu, bu yilizden posterior referansin tim
hastalar  i¢in  kullaniminin  uygun  olmadigim
diisiinmekteyiz.

MRG veya BT goriintiilerinde medial sulkus belirgin
olmadiginda, femoral rotasyonel hizalamay1 belirlemek
icin alternatif olarak KBA kullanilabilir (21). Yoshioka
ve ark. kadavra calismasinda KBA'y1 tanimlayan ilk
kisilerdir ve erkeklerde 5°, kadinlarda ise 6° olarak
bildirmislerdir (7). Onceki raporlar KBA'nin 3.6°-8.4°
arasinda  degistigini  gostermektedir  (35). KBA
degiskenligi  bireysel  degiskenlikten, osteoartrit
siddetinden, 6l¢iim yontemlerindeki farkliliklardan veya
gozlemci farkliliklarindan kaynaklaniyor olabilir. Asya
ve kafkas irklarinin karsilastirildigi bir ¢aligmada,
Asyali bireylerde BKA 6.4° (0.31°-14.1°) ve Kafkasyali
bireylerde 5.5° (0°-13.1°) olarak bildirilmistir (30). Biz
calismamizda KBA 6.58° (2°-9.9° i¢ rotasyon) olarak
ol¢tiik ve bu 6l¢limiimiiz mevcut literatiir ile uyumlu
goriilmektedir. Fakat agisal degerler 2° ile 9.9° arasinda
dagildig1 i¢in posterior referansin tiim hastalar igin
kullaniminin uygun olmadigini diistinmekteyiz.

Bu calismada bazi limitasyonlar mevcuttur. 11k olarak,
alt ekstremitenin mekanik aksmi olgmedik. Ayrica
caligmaya sadece saglikli bireyler dahil edildi. Artrozu
olan hastalar calismaya dahil edilmedi. Olgiimler BT ile
yapildigi i¢in posterior kondillerdeki  kikirdak
kalinhigmim dlgiimlere etkisi degerlendirilmedi. Onceki
caligmalar, yas, cinsiyet, kikirdak kalinligi, artroz ve

dizilim kusuru (malalignment) gibi demografik ve
antropometrik  degigskenlerin PKA-TEA iligkisini
etkileyebilecegini gosterirken, bizim calismamizda yas
ve cinsiyetin bu iligkiye etkisi olmadig1 tespit edilmistir,
fakat diger nedenlerin etkisi hakkinda yorum yapamayiz
(31,32,36-39). Ayrica bu galisma sadece bir hastane
veritabani kullanilarak yapilmistir ve tiim Anadolu’yu
yansitmayabilir.

Bu ¢alisma, Anadolu popiilasyonunda PKAg¢ degerinin
3.52° (1.8° dis rotasyon- 8° i¢ rotasyon arasinda), KBA
6.58° (2°-9.9° i¢ rotasyon araligi) oldugunu ve bu
degerlerin yapilmis olan diger caligmalarda bulunan
degerlerle uyumlu oldugunu gostermektedir. Bu
popiilasyonun %80.8’inde posterior kondiler referansin
TDA ameliyatinda femoral komponent rotasyon
ayarlamas: i¢in kabul edilebilir bir referans oldugu,
fakat %19.2’sinde ise malrotasyona neden olacagi igin
uygun bir referans olmadigim goriilmektedir. Ortopedik
cerrahlar, TDA'y1 posterior referans ekipmani ile
uygularken femoral implantt TEA boyunca diizgiin bir
sekilde hizalamak i¢in diger referans noktalar1 dikkate
alarak cerrahi teknigi gerektiginde degistirmeye hazir
olmalidir.

Cikar Catismast Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢catismasi bulunmamaktadir.

Aragtirmacilarmm  Katki  Orami Beyani:  Ana
fikir/Planlama: OC; Analiz/Yorum: OC, RU; Veri
Saglama: OC, RU; Yazim: OC; Gozden Gegirme ve
Diizeltme: OC, RU; Onaylama: OC

Destek ve Tesekkiir Beyani: Calisma igin higbir kurum
ya da kigiden finansal destek alinmamistir. Etik Kurul
Onami: Calismamiz 30.09.2024 tarihli ve 08 sayili
Istanbul Atlas Universitesi Girisimsel Olmayan Bilimsel
Aragtirmalar Etik Kurulu onayi ile gerceklestirilmistir.
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BRUKSIZMIN TANISINDA RADYOLOJIK VERILERIN ROLU:
MANDIBULAR ACI DEGISIKLIKLERI UZERINE
RETROSPEKTIF BiR CALISMA

The Role of Radiological Data in the Diagnosis of Bruxism: A Retrospective Study on
Changes in the Mandibular Angle

Berkan ALTAY?

Elif COBAN!

1 Kirikkale Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Cerrahisi ABD, KIRIKKALE, TURKIYE

(0Y4
Amag: Bu calisma, bruksizmin mandibula kdsesinde meydana
getirdigi anatomik degisimlerin radyografik degerlendirmesine
yonelik mevcut bulgulart analiz etmeyi; 6zbildirim ve klinik
muayenenin yani sira bu bulgularin klinik tanida 6nemini
vurgulamay1 amaglamaktadir.

Gere¢ ve Yontemler: Retrospektif kesitsel bir analiz olarak
yapilandirilmis olan bu calisma, Kirikkale Universitesi Dis
Hekimligi Fakiiltesi Agiz, Dis ve Cene Cerrahisi Ana Bilim
Dali'nda diizenli olarak tedavi goren hastalarin panaromik
radyografileri degerlendirildi. Grup 1: Bruksizme sahip hastalar,
grup 2: Bruksizme sahip olmayan hastalar. Her gruptaki
hastalarin yas ve cinsiyet gibi demografik verileri ile panaromik
rontgen iizerindeki masseter ve medial pterygoid kaslarmin
yapisma yerindeki superior ve inferior agilar kaydedildi ve
degerlendirildi.

Bulgular: Aragtirmanin  bulgularina gore, hastalarin yas
ortalamasi 42.22+16.29 olarak hesaplanmustir. Hastalarn %43
erkek, %57’si kadindir. Grup 1 ve grup 2’nin sag ve sol
masseter kas agilarinda istatistiksel farkliliklar gozlenmistir. Sag
siiperior masseter agisinda grup 1’in ortalamasi 167.3£7.11
iken, grup 2’nin ortalamasi 169.96+5.98 olarak bulunmus ve bu
fark anlamli ¢ikmustir (p<0.05). Sag inferior masseter agisinda
ise grup 1’de 137.66, grup 2’de 165.16+5.1 olarak Ol¢iilmiis,
aradaki fark istatistiksel olarak anlamli bulunmustur. Sol
stiperior masseter agisinda grup 1’in ortalamast 169.96+5.95,
grup 2’nin ortalamasi 168.95+5.85 olarak bulunmug ve ve bu
fark anlamli ¢tkmustir (p<0.05). Sol inferior masseter agisinda
ise grup 1’in ortalamast 165.16+3.43, grup 2’nin ortalamasi
166.57£5.51 olup, bu degerler arasinda anlamli bir fark
bulunmustur (p<0.05).

Sonuc: Oz bildirim ve klinik muayeneye ek olarak, radyolojik
verilerle Dbelirlenen morfolojik  degisiklikler, bruksizmin
tanisinda ek bir gosterge olarak kullanilabilir. Bu bilgiler,
ozellikle hastalarin bu parafonksiyonel aktivitenin farkinda
olmadiklart durumlarda, hem tani koymada hem de hastalar
bilgilendirmede faydali olabilir.

Anahtar Kelimeler: Bruksizm, kemigin
sekillendirilmesi, mandibula, panoramik radyografi

yeniden

ABSTRACT
Objective: This study aims to analyze existing findings on the
anatomical changes in the mandibular angle caused by bruxism,
with a focus on the radiographic assessment of these alterations.
Additionally, it seeks to highlight the significance of these
findings in clinical diagnosis alongside self-reports and clinical
examination.

Material and Methods: This retrospective cross-sectional
study evaluated panoramic radiographs of patients regularly
treated at the Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Kirikkale University. Group 1 consisted of
patients diagnosed with bruxism, while Group 2 comprised
patients without bruxism. Demographic data, such as age and
gender, were recorded for each group. Radiographic angles at
the attachment sites of the masseter and medial pterygoid
muscles (specifically, the superior and inferior angles) were
assessed and measured on panoramic radiographs.

Results: The findings indicated that the average age of patients
was 42.224+16.29 years. Of the participants, 43% were male,
and 57% were female. Statistically significant differences were
observed in the right and left masseter muscle angles between
groups 1 and 2. The average right superior masseter angle was
167.3+7.11 in group 1, compared to 169.96+5.98 in group 2,
with the difference being statistically significant (p<0.05). For
the right inferior masseter angle, the average measurement was
137.66 in group 1 and 165.16+5.1 in group 2, also showing a
significant statistical difference. In the left superior masseter
angle, group 1's average was 169.96+5.95, while group 2's was
168.95+5.85, with the difference deemed significant (p<0.05).
Similarly, for the left inferior masseter angle, group 1's mean

was 165.16+3.43, and group 2's was 166.57+5.51, with a
statistically significant difference observed (p<0.05).
Conclusion:  Morphological changes detected through

radiological data, in addition to self-reporting and clinical
examination, can serve as supplementary indicators in the
diagnosis of bruxism. This additional information can be
particularly beneficial when patients are unaware of the
presence of this parafunctional activity, aiding both in diagnosis
and in patient education.

Keywords: Bruxism, bone remodeling, mandible, panoramic
radiography
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GiRiS
Bruksizm, bireylerin dislerini sikarak veya gicirdatarak
gerceklestirdikleri istem dis1 hareketlerdir ve bu durum
genellikle diurnal (giindiiz) veya noktiirnal (gece) olarak
smiflandirilmaktadir  (1).  Cesitli  epidemiyolojik
calismalar, kullanilan yonteme gore degisiklik
gostermekle birlikte uyanik bruksizmin oraninin %8-
31.4, uyku bruksizminin ise %12.843.1 oldugunu
gostermektedir (2). Bruksizm sirasinda ¢ene kapama
hareketinin gergeklestirilmesinde temel rol oynayan ii¢
ana kas; temporal, masseter ve medial pterygoid
kaslardir. Ozellikle masseter ve medial pterygoid
kaslar1i, mandibula acisinin tuberositlerine baglanarak
¢ene kapama kuvvetinin ¢ogunlugunu saglamaktadir
(3). Bruksizm mandibular kdsedeki kemik birikimi,
bruksizm nedeniyle mastikatér kaslarinin kasilmasi
sirasinda ortaya ¢ikan uzun siireli artmis yiiklere karst
islevsel bir adaptasyon olarak anatomik degisimlere yol
acabilmektedir (4).
Bruksizmin bireylerde dis aginmasi, yorgunluk, c¢esitli
temporomandibular eklem problemleri ve c¢igneme
kaslarinda hipertrofi gibi dis ve c¢ene sagligi iizerinde
onemli etkiler yarattifi pek c¢ok caligmada ortaya
konulmustur (1,2,5-9). Bu durum, bireylerin genel
yasam kalitesini ciddi sekilde etkileyebilir. Bruksizm,
¢ok faktorlii bir durum olarak kabul edilmekte ve
psikososyal etkenler, genetik yatkinlik ve digsal
faktorler (kafein, nikotin, alkol) ile etkilesimde
bulunabilmektedir (10). Bu semptomlar, bruksizmin
degerlendirilmesinin zorunlulugunu artirmaktadir (4,
11). Bruksizmin tanit siirecinde, bireylerin 0z
bildirimleri, klinik muayeneler ve elektromiyografik
Olciimler gibi gesitli yontemler kullanilmaktadir (11).
Bununla birlikte, bu tani yontemlerinin her birinin
kendine o6zgii sinirlamalart  bulunmaktadir (11).
Enstriimantasyon  tekniklerinin ~ uygulanabilirligi,
maliyet ve zaman agisindan sikintilar yaratabilmektedir.
Bu nedenle, pratikte kullanilabilir tani kriterlerinin
gelistirilmesi giderek 6nem kazanmaktadir (5,11).
Bruksizmin tamisinda g6z ard1 edilen 6nemli bir konu ise
mandibular kondilin yuvarlak yiizeylerinin diizlesmesi
ve artikiller eminens tizerindeki degisikliklerdir.
Geleneksel olarak bu bulgular osteoartrit ile
iliskilendirilse de, tekrarlayan mekanik yiiklenmelerin
neden oldugu adaptif remodelleme siireglerinin bir
yansimasi olarak degerlendirilebilir (12). Nitekim bu
duruma benzer sekilde mandibular agilardaki kemik
appozisyonu, bruksizmin neden oldugu uzun siireli ve
artan ¢igneme kasi aktivitesine karsi ¢enenin islevsel bir
adaptasyonu olarak degerlendirilebilir (4).
Bruksizmin taniminda mastikator kas aktivitelerinin
artan 6nemi, bu durumun artik yalnmizca bir patoloji
olarak degil, klinik semptomlarla olan iliskilerinin de
incelenmesi  gerektigini gostermektedir (13). Bu
baglamda, bruksizmin mandibula kosesinde yarattigt

anatomik degisimlerin radyografik incelemesi, tan1 ve
tedavi siireglerinde Onemli bir yer tutmaktadir.
Mandibula kosesindeki anatomik degisimlerin ayrintili
analizi, bruksizmin etkilerinin daha iyi anlagilmasini
saglayacak ve klinik pratige Onemli katkilarda
bulunacaktir (4).

Bruksizm olgularinin  ydnetimi, bireylerin yasam
kalitesini artirma ve dis sagligimi koruma agisindan
kritik bir Oneme sahiptir. Bu ¢aligma, bruksizmin
mandibula kosesinde meydana getirdigi anatomik
degisimlerin radyografik degerlendirmesine yonelik
mevcut bulgular1 analiz etmeyi ve bu bulgularin klinik
tantda  Onemini  vurgulamayr  amaclamaktadir.
Bruksizmin neden oldugu anatomik degisimlerin detayl
analizi, dis hekimligi pratigine bruksizmin teshisinde
onemli katkilar sunacak ve hastalarin tedavi
yaklagimlarinda  daha  etkili ve  stratejilerin
uygulanmasini saglayabilir.

GEREC ve YONTEM
Retrospektif kesitsel bir analiz olarak yapilandirilan
calisma, Kirikkale Universitesi Dis Hekimligi Fakiiltesi
Agiz, Dis ve Cene Cerrahisi Ana Bilim Dali'nda diizenli
olarak tedavi goren hastalar1 kapsamistir. Kirikkale
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu'ndan 2023/11-03 karar numaral izin ile
onay almmustir. Calisma Helsinki Insan Haklar
Bildirgesi'nde belirtilen yo6nergelere uygun olarak
yuritilmiistiir.
Orneklem Boyutu
G Power analizinde anlamlilik degeri igin etki
biiyiikligii 0,08 alindiginda, a=0,05 ve %80 power igin
en az toplam 200 hasta alinmasi planlanmustir.
Calisma Tasarimi
Caligma icin daha once klinige rutin olarak bagvuran,
temporomandibular bozukluk ile bruksizm muayenesi
yapilmig hastalarin rontgenleri kullanilmigtir. Calisma
i¢in iki grup olusturulmustur. Grup 1: bruksizme sahip
hastalar, grup 2: bruksizme sahip olmayan hastalar. Her
gruptaki hastalarin yas ve cinsiyet gibi demografik
verileri ile panaromik rontgen tizerindeki masseter ve
medial pterygoid kaslarinin yapisma yerindeki superior
ve inferior agilar sag ve sol olarak kayit edilmistir
(Resim 1). Bruksizm etkeninin agilarda yaptig1 degisim
gruplar  arasi acl degerleri  karsilastirilarak
degerlendirilmistir.
Harig tutma kriterleri
Diglama kriterleri, 18 yagindan biiyiik, bilinen metabolik
kemik hastaligi veya koti huylu tiimor Oykiisii olan
bireyler ile hareket artefaktlar1 ve belirgin ventral veya
retrofleksiyon igeren goriintiileri kapsamaktadir. Ayrica
radyografilerde tiim mandibula, 6zellikle mandibula
kose bolgesi, net bir sekilde goriilemeyen hastalar
calisma dis1 birakildi.
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Resim 1: a. Sag siiperior ag1, b. Sag inferior ag1, c. Sol
stiperior aci1, d. Sol inferior ag1.

Istatistiksel Yontem

Sayisal veriler igin tamimlayict istatistikler olarak
ortalama ve standart sapma kullanildi. Grup igi
degerlendirmeler i¢in bagimsiz iki 6rneklem t-testi ve
Mann Whitney U testi kullanildi. Gruplar arast
karsilastirmalar i¢in ise Mann Whitney U testi ve ki-kare

Tablo 1: Gruplara gére demografik veriler.

testleri uygulandi. Grup igi ve gruplar arast iligkiler igin
Pearson korelasyon katsayis1 hesaplandi. Istatistiksel
olarak anlamli sonuglar i¢in p<0.05 kabul edildi.

BULGULAR

Arastirmanin bulgularina gore, hastalarin yas ortalamasi
42.22416.29 olarak hesaplanmistir. Hastalarin %43’
erkek, %57’s1 kadindir. Grup 1'de, yas ortalamasi
41.18+16.19'dur. Grup 1'deki hastalarin %45°i (n=45)
erkek, %551 (n=55) kadindir. Grup 2'de, yas ortalamasi
43.29+16.34'tur. Grup 2'deki hastalarin %41°1 (n=41)
erkek, %59’u (n=59) kadindir (Tablo 1). Yas ve cinsiyet
acisindan gruplar arasi istatistiksel olarak anlamli bir
fark yoktur (p>0.05) (Tablo 1). Yas ile mandibula acis1
arasinda pozitif yonde anlamli bir iligki vardir (p:0.09;
p<0.5). Kadinlarda istatistiksel olarak anlamli sekilde
mandibula agis1 erkeklere gore daha yiiksektir (p:0.03;
p<0.5).

Grup1 Grup 2 Toplam p
Yas 41.18 +£16.19 43.29 +16.34 42.22 £16.29 0.4
Erkek (n) 45 41 86
Kadin (n) 55 59 114 0.66

Yapilan analizlerde grup 1 ve grup 2’nin sag ve sol
mandibula kas acilarinda istatistiksel farkliliklar
gbzlenmistir. Sag siiperior mandibula agisinda grup 1’in
ortalamas1 167.3£7.11 iken, grup 2’nin ortalamasi
169.96+5.98 olarak bulunmus ve bu fark anlaml
¢ikmustir (p<0.05). Sag inferior mandibula agisinda ise
grup 1’de 137.66, grup 2’de 165.16£5.1 olarak
Olclilmiis, aradaki fark istatistiksel olarak anlamli
bulunmustur. Sol siiperior mandibula agisinda grup 1’in
ortalamast  169.96+5.95, grup 2’nin ortalamasi
168.95+£5.85 olarak bulunmus ve bu fark anlamli
¢ikmustir (p<0.05). Sol inferior mandibula agisinda ise
grup 1’in ortalamasi 165.16+3.43, grup 2’nin ortalamasi
166.57+5.51 olup, bu degerler arasinda anlaml bir fark
bulunmustur (p<0.05) (Tablo 2).

Tablo 2: Gruplara gore sag-sol mandibula agilar1.
Grup 1l Grup 2 p

Sag stiperior 167.3£7.11 169.96+5.98 0.004*

Sag inferior 137.66 165.16+5.1 0.002*

Sol siiperior 169.96+5.95 168.95+5.85 0.02*

Sol inferior 165.16+3.43 166.57+5.51 0.0001*
TARTISMA

Bruksizmin hastanin 6z Dbildirimi  vasitast ile
degerlendirmesi, bruksizm arastirmalarinda ve klinik
uygulamada primer degerlendirme araci olmaya devam
etmektedir  (14). Hem enstriimantal olmayan
yaklagimlar (6zellikle 6z bildirim) hem de enstriimantal
yaklasimlar (6zellikle elektromiyografi) bruksizmi
degerlendirmek i¢in kullanilmakta olmasinin yani sira

bu degerlendirme yaklagimlarinin;  giivenirligi,
uygulanabilirligi, giinlik kullanima uygunlugu ve
maliyetlerinin uygunluklarinin saglanabilmesi i¢in daha
fazla arastirmaya ihtiyag oldugu ortaya konulmustur (1).
Bu ¢aligmanin bulgulari, yas ve cinsiyetin mandibula
acist  Uzerinde belirgin  bir etkisi  oldugunu
gostermektedir. Yas ile mandibula agis1 arasinda pozitif
yonde anlamli bir iliski saptanmistir, bu da yas
ilerledikge mandibula agisinda bir artis oldugunu
gostermektedir. Ayrica, kadinlarin mandibula acilart
erkeklere gore istatistiksel olarak daha yiiksek
bulunmustur. Bu bulgular, cinsiyet ve yas bazl
anatomik veya fizyolojik farkliliklara isaret edebilir.
Nitekim c¢aligmalar mastikator kuvvetlerin yas ve
cinsiyetten etkilendigini ortaya koymaktadir (15,16).
Palinkas ve ark. yaptiklar1 ¢alismada maksimum 1sirma
kuverlerinin (13-19) yas araliginda oldugunu tespit
etmislerdir. Caligmamizda tespit edilen yas ilerledikge
mandibula agisinda bir artis oldugu bulgusu ile
uyumsuzluk gosteriyor gibi goziikmekle birlikte bu tiir
morfolojik degisikliklerin olusumu uzun gelisimsel
donem (yillar) gerektirdiginden, uzun siiredir var olan
bruksizmin varhigina dair bir gosterge saglayabilirler
(4). Kog ve ark.’nin yaptig1 ¢alisma 1sirma kuvvetinin
erkeklerde kadinlardan 6nemli Olglide daha yiiksek
oldugunu ortaya koymustur (16). Bunun yani sira
kasilan kaslar bitisik kemik ylizeylerine dnemli ancak
bolgeye 6zgii sikistirict yiikler uygular (17). Bu sebeple
¢alismamizda kadinlarim mandibula agilarinin erkeklere
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gore istatistiksel olarak daha yiiksek bulunmasim
aciklayabilir.

Bu caligmada grup 2'deki mandibula agilari grup 1'e
gore anlamli derecede daha yiiksek bulunmustur.
Mandibulanin ~ fonksiyonel = ve  parafonksiyonel
yiiklenmelerinin, ¢ekme ve sikisma gerilimlerine, ayrica
kemik deformasyonlarina neden olan egilme ve burulma
momentleri ile kayma kuvvetleri olusturdugu
belirtilmistir (18). Bu baski kuvvetleri altinda, masseter
ve medial pterygoid kaslarinin insertio bolgelerinin yer
aldigi mandibular agilarin, 6zellikle stres altinda kaldig:
ifade edilmigtir (17-19). Bu durum zamanla yarattigt
morfolojik degisim ile, 6zellikle grup 1’de bulunan
hastalarin mandibula agilarinin azalmasini saglamig
olabilir.

Bu g¢alismanin dikkate alinmasi gercken birkag
limitasyonu vardir. Ilk olarak morfolojik degisimler
nispeten uzun bir gelisimsel donem gerektirdiginden
farkli yas guruplarina gore degisimler incelenmelidir.
Caligmanin limitasyonlarindan bir digeri ise, bahsi
gecen morfolojik degisimlerin, bruksizm olgusunun ne
kadar sire ile devam etmesi durumunda
belirginlestiginin, daha genis ¢alisma gruplari ile ortaya
konulmasi gerekliligidir.

Oz bildirim ve klinik muayeneye ek olarak radyolojik
veriler vasitasi ile tespit edilen morfolojik degisiklikler
bruksizm tanisinda ek gdsterge olarak hizmet edebilir.
Bu ek bilgi, ozellikle hastalarin bu parafonksiyonal
aktivitenin varligindan habersiz oldugu durumda, gerek
teshis gerekse de hastalarin bilgilendirilmesi konusunda
yararli olabilir. Bunun yami sira; bu c¢alismanin
sonuglari, mandibula ve mandibular agilarin yas ve
cinsiyete gore nasil degistigini anlamak igin ileri
arastirmalara bir temel olusturabilir. Ozellikle yaslanma
stirecinde ¢ene yapisindaki degisikliklerin ve cinsiyetin
bu siireg {lizerindeki roliiniin daha detayli arastirilmasi,
onemli klinik

dis hekimligi alaninda

saglayabilir.
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Nesrin BEYAZASLAN!
(074
Bu derleme biyoseramik esasli kok kanal patlarimm
biyouyumlulugu, akiciligi, antimikrobiyal ozelligi,

sokiilebilirligi, periapikal iyilesme ve post operatif agri gibi
biyolojik ve fiziksel oOzellikleri agisindan yapilan caligmalar
1s1¢inda sunulmaktadir. Bu derlemeye gore biyoseramik esasli
kok kanal patlar1 geleneksel kok kanal patlarina gore daha iistiin
sonuglar gosterse de kok kanal sisteminden sokiilme zorlugu
gibi dezavantaji bulunmaktadir.

Anahtar Kelimeler: Biyoseramik esasli kok kanal pati,

fizikokimyasal ézellik, dis hekimligi

ABSTRACT

This review is presented in the light of studies on the biological
and physical properties of bioceramic-based root canal sealers
such as biocompatibility, flowability, antimicrobial properties,
removability, periapical healing, and post-operative pain.
According to this review, although bioceramic-based root canal
sealers shows superior results compared to traditional root canal
sealers, they have the disadvantage of being difficult to remove
from the root canal system.

Keywords: Bioceramic canal sealer, physicochemical property,

dentistry
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GIRiS
Biyoseramik esasli kok kanal patlar1 yapilarinda, temel
madde olarak dikalsiyum ve trikalsiyum silikat igeren
kok kanal patlaridir. Biyoseramik esasli kok kanal
patlarinin biyolojik ve fiziksel 6zelliklerinin geleneksel
kok kanal patlarina gore daha iistiin olmasi sonucunda
endodontide kullanim1  gittikge artmaktadir  (1).
Kalsiyum silikat esasli kanal patlari, kok kanal
tamirinde kullanilan mineral trioksit agregatin (MTA)
kok kanal dolgusu igin gelistirilmis bir versiyonu olarak
diisiiniilmektedir (2). Geleneksel kok kanal patlarindan
farkli olarak, biyoseramik esasli patlar sertlesme
reaksiyonlarini baslatmak i¢in neme ihtiya¢ duyar (3).
Biyoseramiklerin kok kanal pati olarak kullanimi ilk
olarak 1984 yilinda Krell ve Wefel tarafindan yapilan
bir calismada deneysel bir kalsiyum fosfat pati ve
Grossman pati1 apikal tikama, dentin tiibiillerinin
tikanmasi, adezyon, kohezyon ve morfolojik
goriinimleri agisindan karsilagtirilmistir. Bu iki kanal
patinin benzer oldugunu bildirmislerdir (4).
Biyoseramik Esash Kok Kanal Patlarinin ideal
Ozellikleri
Biyouyumluluk
Kok kanal dolgu materyallerinin dogrudan periapikal
dokularla temas halinde olabilmelerinden dolay1
biyouyumluluk bu materyallerde bulunmasi gereken en
onemli 6zelliklerden biridir. Biyoseramik esasli patlarin
biyouyumlulugunu degerlendirmek i¢in fare ve insan
osteoblast hiicreleri ve insan periodontal ligament
hiicreleri kullanilarak in vitro ¢aligmalar yapilmustir.
Yapilan c¢aligmalar sonucunda, biyoseramik esasl
patlarin ¢ogunun biyouyumlu oldugu bulunmustur (5-
7). Biyoseramik esasli patlarin biyouyumlulugunun
temelini, yapilarinda bulunan kalsiyum fosfat olusturur.
Kalsiyum fosfat, kemik ve dis gibi sert dokularin ana
inorganik bilesenidir. Literatiirde, birgcok biyoseramik
esasli patin, kanal dolumu sirasinda istenmeden
apikalden tasirildiginda veya kok perforasyonlarinin
tamirinde kullanildiginda kemik rejenerasyonunu
destekleme kabiliyetine sahip olduklari bildirilmistir
(5,8). Caligmalar kalsiyum fosfat esasli Capseal I ve
Capseal II patlarinin diger patlara kiyasla daha az doku
irritasyonu ve daha az iltihaplanma gostermistir (5,8,9).
Sertlesme Zamani
Ideal bir kok kanal pati, islem sirasinda hekime yeterli
calisma zamani sunmalidir. Farkli iireticiler tarafindan
sunulan patlar, sertlesme siireleri bakimindan cesitlilik
gosterir. Zhou ve ark.’nmin 2013 yilinda yaptig1
¢alismada, Endosequence BC sealer'm sertlesme siiresi
diger bazi kok kanal patlariyla karsilastirilmistir.
Endosequence BC sealer'm sertlesme siiresi 2.7 saat
olarak belirlenmistir. Bu siire, MTA Fillapex ile benzer,
AH Plus, Thermaseal ve Pulp canal sealer (Kerr)
(PCS)'dan daha kisa, Gutta Flow'dan (Coltene) ise daha

uzundur (10). Siboni ve ark. Bioroot RCS i¢in sertlesme
siiresini 300 dakika olarak bildirmislerdir (11). Lee ve
ark., farkli kok kanal patlarinin sertlesme siirelerini %95
nemli ortamda 37°C'de test etmiglerdir. Paslanmaz ¢elik
disklere  yerlestirilen  patlar  gdzlemlenmistir.
Endosequence BC sealer ve MTA Fillapex, calisma
siiresi boyunca sertlesmemistir. Endoseal MTA’nin
(Maruchi) sertlesmesi 1223 dakika (yaklasik 20 saat)
stirmiistiir (12). Zordan-Bronzel ve ark., kalsiyum silikat
esasl kanal patlarinin fiziksel ve kimyasal 6zelliklerini
inceledikleri bir ¢aligmada; sertlesme siiresinin patin
kimyasal bilesimi ve kok kanalinin nemi ile nasil
etkilendigini arastirmislardir. Sonug¢ olarak; sertlesme
siiresinin materyalin kimyasal bilesiminden oldugu
kadar, kok kanalmin ig¢indeki nem miktarindan da
etkilenebilecegini bildirmislerdir (13).

Akicilik

Bununla birlikte, kanal patinin fazla akici olmasi patin
apikal foramenden tagirilmasina sebep olabilir. ISO
6786/2001°e gore bir kok kanal patinin akicilik orani, en
az 20 mm olmalidir (14). Zhou ve ark. galigmasinda
Endosequence BC sealer'n akicilik degeri 23.1 mm
olarak  Olciilmiigtir (10). Ancak Lee ve ark.
calismasinda, Endosequence BC sealer igin 18.45 mm
gibi daha diisiik bir akicilik degeri bulunmustur. Bu
deger, standartlarin altinda kalmaktadir. Bu deger, ISO
ve ANSI/ADA tarafindan belirlenen minimum akicilik
degerlerinin (sirasiyla >20 mm ve >25 mm) altinda
kalmigtir. Aymi ¢alismada Endoseal MTA ve MTA
Fillapex'in akiciliklariin ise yeterli oldugu sonucuna
vartmugtir (12).

Sokiilebilirlik

Kanal yenileme tedavisinin basarisinda rol oynayan
faktorlerden biri, kanal dolgu materyalinin kok
kanalindan giivenilir ve farkli yontemlerle tamamen
uzaklastirilabilmesidir. Wilcox ve ark.’nin 1987 yilinda
yaptig1 arastirmada, yeniden tedavi vakalarinda kok
kanalinda kalan materyalin biiyiik ¢ogunlugunun kanal
patt oldugu gosterilmistir. Bu bulgu, kanal patlarinin
kok kanal tedavisinde 6nemli bir engel teskil ettigini ve
saglikli periapikal dokular elde etmek igin tamamen
cikarilmast  gerektigini  vurgulamaktadir  (15).
EndoSequence BC Sealer'in 1s1, kloroform, déner aletler
ve el egeleri gibi geleneksel yontemler kullanilarak kok
kanalindan uzaklastirilmasi zordur (16). Ersev ve ark.
arastirmalarina gére, EndoSequence BC Sealer pati, AH
Plus pati ile benzer sekilde uzaklastirildiklarini
bildirmiglerdir (17). MTA Fillapex ve AH Plus
patlarinin sokiilebilirlik 6zellikleri, ¢alisma uzunluguna
ulagsma siiresi, dentin kaldirma kapasitesi ve kanal
icerisinde kalan dolgu malzemesi miktar1 gibi
parametreler {izerinden karsilastirilmigtir. Elde edilen
bulgulara gore, her iki pat da benzer sokiilebilirlik
performanst gostermistir (18).
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Coziiniirliik

Kok kanal patlar1 i¢in ¢oziiniirliikk, kanal dolgu patinin
ne kadar kolay eriyebildigini veya parcalanabildigini
gosteren bir olgiittiir. ANSI/ADA spesifikasyon 57'ye
gore bir kok kanal patinin ¢oziiniirligii %3'lik kiitle
kaybin1 gegmemelidir (19). Shinbori ve ark.’nin 2015
yilinda yaptig1 aragtirmada, biyoseramik patlarin kok
kanalinda boyutsal olarak stabil kaldig1 ve tagirildiginda
ise ¢ozildigii gosterilmistir (20). Zhou ve ark.’nin 2013
yilinda yaptig1 bir baska calismada ise, biyoseramik
patlarin rezin ve silikon esasli patlardan daha fazla
¢Oziiniir oldugu belirtilmistir (10).

Radyoopasite

Uluslararas1 Standardizasyon Orgiitii (ISO) tarafindan
yayinlanan ISO 6876/2001 standardina gore, kok kanal
patlarinin minimum radyoopasitesi 3 mm aliiminyum
olmalidir (14). Biyoseramik patlarin radyoopasitesini,
igerigindeki baryum siilfat, zirkonyum oksit ve kalsiyum
tungstat gibi elementler saglar (21). Candeiro ve ark.’nin
2012 yilinda yaptig1 aragtirmada, biyoseramik esasli kok
kanal patlarinin radyoopasitesinin 3.8 mm aliiminyum
ile karsilagtirilabilir oldugu ve bu nedenle kanal
dolgusunda rahatlikla kullanilabilecegi belirtilmistir
(22).

Antimikrobiyal Ozellik

Biyoseramik esasli patlarin antimikrobiyal 6zelliklere
sahip olmasi alkali pH’a, yiiksek kalsiyum iyon
salinimina ve hidroksiapatit olusumuna baglidir (22,23).
Biyoseramik esasli patlarin E. faecalis’e karsi
antibakteriyel etkinliklerinin oldugu ve
sitotoksisitesinin minimum diizeyde oldugu da
bildirilmistir (24). Zhang ve ark. E. faecalis bakterisi
iizerinde iRoot SP'nin antibakteriyel etkinligini
degerlendirmek i¢in yaptiklar ¢alismada, iRoot SP'nin
sertlestikten sonra bile yiiksek bir pH (11.5) degerine
sahip oldugu, ancak antibakteriyel etkinliginin 7 giinden
sonra bliylik oranda azaldigi tespit edilmistir (25).
Morgental ve ark. tarafindan yapilan bir ¢alismada,
Endo CPM ve MTA Fillapex'in Enterococcus faecalis
(E. faecalis) bakterisine kars1 antibakteriyel etkinlikleri
incelenmistir. Endo CPM siispansiyonunun pH degeri
MTA Fillapex'ten daha yiiksek (>11) bulunmustur.
Fakat, MTA Fillapex tarafindan iiretilen bakteriyel
inhibisyon zonu Endo CPM'den daha biiyiik oldugu
gozlemlenmistir (26).

MTA-Angelus pati, Micrococcus luteus,
Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa ve Candida albicans gibi ¢esitli
mikroorganizmalara karst antibakteriyel etkinlige
sahiptir (27). Suwartini ve ark. kalsiyum hidroksit esasl
kok kanal patlar1 ile biyoseramik esasli kok kanal
patlarmin P. gingivalis E. facealis ve C. albicans
biyofilmleri {izerine antimikrobiyal 06zelliklerini
karsilagtirmiglardir. Biyoseramik esasli kok kanal
patlarimin P. gingivalis ve E. facealis biyofilmlerine

kars1 etkili oldugunu bildirmisler. Ancak ger¢ek zamanlt
PCR yontemi kalsiyam hidroksit esasli patlarin
biyoseramiklerden 6nemli 6l¢iide daha etkili oldugunu
ve C. albicans’a daha etkili oldugu sonucuna
varmiglardir (28).

Adhezyon

Kok kanal tedavisinde kullanilan biyoseramik patlar,
sadece sizdirmazlik degil, ayn1 zamanda dentin ve core
materyali arasinda saglam bir baglanti olusturma
yetenegi ile de oOne ¢ikmaktadir (29). Ersahan ve
Aydin'in 2010 yilinda yaptig1 bir baska arastirmada ise,
iRoot SP biyoseramik patinin dentine baglanma
giiciiniin AH Plus pat1 ile benzer, fakat Sealapex veya
EndoREZ patindan daha giiglii oldugu bildirilmistir
(30). Shokouhinejad ve ark.’nin 2013 yilinda yaptigi
aragtirmada, EndoSequence BC ve AH Plus patilarin
smear tabakasi varliginda veya yoklugunda baglanma
dayanimi  karsilagtirilmistir.  Caligmada,  smear
tabakasinin varligimin her iki pati i¢in de baglanma
dayanimint 6nemli 6l¢iide etkilemedigi, ancak her iki
patmin da dislokasyon direncinin benzer oldugu
belirlenmistir (31). Sagsen ve ark.’nin 2011 yilinda
yaptig1 bir bagka arastirmada ise MTA Fillapex, iRoot
SP ve AH Plus patlarinin koronal, orta ve apikal
bolgelerde baglanma dayamimi karsilastirilmastir.
Koronal bdlgede anlamli bir fark bulunmazken, orta ve
apikal bolgelerde iRoot SP ve AH Plus patlarin
baglanma dayanimi MTA Fillapex'ten daha yiiksek
bulunmustur (32).

ProRoot Endo pati, AH Plus Jet ve Pulp Canal Sealer'a
kiyasla kok dentine ¢ok daha giiglii bir sekilde baglanir.
Bunun baglanma giicii ise, amorf kalsiyum fosfat varlig1
ve siirtiinme direncini artiran apatite benzeri fazlar
sayesinde oldugu belirtilmistir (33). Kalsiyum fosfat
icerikli sankin apatit kok kanal patinin {i¢ tipinin de (Tip
1, Tip 2 ve Tip 3) sizdirmazlik diizeyinin Grossman pati
ile karsilastirildig1 bir ¢alismada, tiim patlarda minimal
sizint1 elde edilmistir. Ayrica, patlarin sizdirmazlig
arasinda istatistiksel olarak anlamli bir fark bulunmadig:
saptanmustir (34). Endo CPM patinin dentine baglanma
dayaniminin, MTA Fillapex ve AH Plus patindan daha
yiiksek oldugu bildirilmistir (35).

Film Kalinligi
Film kalinligi; kanal patinin belirli bir yiik altinda
gosterebilecegi minimal kalinlik olarak

tanimlanmaktadir. Film kalinhigin kiigiik olmasi, pata,
daha iyi adaptasyon yetenegi kazandirmakta ve bu da
kanal icerisindeki diizensizliklere, bosluklara ve dentin
tiibiillerine girigini kolaylastirmaktadir (10).
Biyoseramik temelli kanal patlarinin film kalinliklarimin
ISO 6876/2001 standardina uygun oldugu belirlenmistir
(36).

Zhou ve ark. yaptiklar1 bir caligmada 6 farkli kok kanal
patimi (MTA Fillapex, Endosequence BC, AH Plus,
ThermaSeal, Gutta Flow, Pulp Canal Sealer) fiziksel
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ozellikleri  bakimindan karsilagtirmiglardir.  MTA
Fillapex ve Endosequence BC diger kok kanal patlarina
kiyasla daha yiiksek film kalinligi gosterdigi
bildirilmistir (10). Sicak dolum tekniklerinin artan
kullanimiyla birlikte Donnermeyer ve ark. yaptigt bir
¢alismada Total fill BC ve Total fill Hiflow kok kanal
patinin  film kalinliginm 1sidan  etkilenmedigini
bildirmislerdir (37). Kok kanal patlarini 1s1 ile etkilesimi
sonrast film kalinliginin artmasi 1sinin neden oldugu
sertlesme siiresinin hizlanmasiyla agiklanmistir (38).
Periapikal iyilesme ve Post operatif Agr

Caligkan ve ark. yaptiklar1 bir ¢aligmada postoperatif
agr1 acisindan MTA Fillapex ve AH Plus kok kanal
patini degerlendirmisler. MTA Fillapex ve AH Plus kok
kanal patmin benzer oldugunu bildirmislerdir (39).
Nagar ve ark. yaptiklar1 bir ¢alismada biyoseramik
esaslt Smart pati, MTA igerikli Proroot, rezin igerikli
AH Plus ve ¢inkooksit ojenol igerikli Septondont ismi
kok kanal patlarint post op agr1 ve lezyon iyilesmesi
acisindan kiyaslamiglardir. Post-op agri agisindan
biyoseramik esasli kok kanal patin1 diger gruplara gore
istatiksel olarak anlamli derecede agriy1r azalttigini
bildirmisler. Lezyon iyilesmesi agisindan biyoseramik
esasli kok kanal patmnin en yiiksek verimlilige sahip
oldugunu ardindan MTA, AH Plus ve ¢inko oksit ojenol
icerikli patin geldigini bildirmislerdir (40). Seron ve ark.
biyoseramik patlarin 24 saat sonra postoperatif
endodontik agriy1 azalttigin1 ve AH Plus patlara kiyasla
daha az pat ekstriizyonu gosterdigini bildirmislerdir
(41).

Dis Yapisinin Renklenmesi

Kanal dolgu patlar1 diste renk degisimine yol
acmamalidir. Pulpa odasindan uzaklasgtirilamayan pat
kalintilarinin ~ kromojenik  etkileri digin  rengini
degistirebilir. Bu nedenle, kanal pati veya dolgu
materyallerinin kalintilar1 pulpa odasindan tamamen
temizlenmelidir. MTA-Fillapex'in klinik olarak fark
edilemeyecek kadar az bir renk degisimine neden
oldugu belirlenmistir (42).

Mevcut literatiir kalsiyum silikat esasli kok kanal
patlarinin  perforasyon onarimi, apeksifikasyon,
revaskiilarizasyon/rejenerasyon, endodontik cerrahi ve
kok kanal dolgu pati olarak basariyla kullanilabilecegini
gostermektedir. Bu patlart  klinik uygulama igin
secerken sertlesme siiresi renk degistirme potansiyeli,
¢ozuniirliik gibi 6zellikleri dikkate alinmalidir.
Biyouyumluluk, biyoaktivite, iyi antimikrobiyal
ozellikleri gibi bir¢ok avantajinin yani sira retreatment
tedavisinde kok kanalindan sékiimiiniin zor olmasi ve bu
islem i¢in ek zamana ihtiya¢ olmasi gibi dezavantajlari
bulunmaktadir.

Catisma Beyani: Yazarlar arasinda ¢ikar catismasi
bulunmamaktadir.
Aragtirmacilarin Katki Oran Beyami: Fikir/Kavram:
NB, NBK; Tasarim: NB, NBK;
Denetleme/Danismanlik: NB, NBK; Veri Toplama
ve/veya Isleme: NB, NBK; Analiz ve/veya Yorum: NB,
NBK; Kaynak Taramasi: NB, NBK; Makalenin Yazimi:
NB, NBK; Elestirel inceleme: NB, NBK; Kaynaklar:
NB, NBK.
Destek ve Tesekkiir Beyani: Calisma i¢in higbir kurum
ya da kisiden finansal destek alinmamistir.
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Case Report

COCUKLARDA ANAFILAKSININ NADIR BiR SEBEBI: TAVUK
ETi ALERJISI

A Rare Cause of Anaphylaxis in Children: Chicken Meat Allergy

Gokce MERGAN CETINER?

Sule TOPRAK?

Dilek AZKUR?

1 Kirikkale Yiiksek Ihtisas Hastanesi, Cocuk Saghgi ve Hastaliklar: Klinigi, KIRIKKALE, T URKIYE
2 Kirikkale Universitesi Ti ip Fakiiltesi, Cocuk Saglhg: ve Hastaliklar: ABD, KIRIKKALE, T URKIYE

oz
Tavuk eti, diinya genelinde yaygin olarak tiiketilen bir besin
olmastyla birlikte, nadir durumlarda IgE aracili

reaksiyonlara ve anafilaksiye yol agabilir.Tavuk eti alerjisi,

alerjik

dogrudan birincil bir alerji olabilecegi gibi, yumurta-kus
sendromu veya balik-tavuk sendromu gibi ¢apraz reaksiyonlara
bagl ikincil bir alerji olarak da ortaya ¢ikabilir. Bu makalede,
birincil tavuk eti alerjisine bagli tekrarlayan anjiyoodem ve
anafilaksi Oykiisi olan 17 yasinda bir adolesan olgu
sunulmaktadir. Olgunun Oykiisiinden son dort yildir tekrarlayan
ajiyoddeminin oldugu, tavuk eti tiiketimi sonrasi dudaklarda
sislik, kizariklik, nefes darligi ve karin agrist gibi semptomlar
ile acil servise bagvurusu oldugu 6grenilmistir. Diger besinlerle
semptom tariflemeyen hastanin deri prik testinde tavuk eti,
hindi eti ve kedi tlyiine duyarlilik saptanmis, ancak yumurta
veya balik alerjisi bulunmamustir. Klinik ve laboratuvar
degerlendirmeler sonucunda, tavuk etine bagli birincil alerji
tanist konulmus ve hastaya gapraz reaksiyon riski nedeniyle
tavuk eti ve diger kiimes hayvanlarmin etlerini tiiketmemesi
Onerilmistir. Sonug¢ olarak, birincil tavuk eti alerjisi nadir
goriilen bir durum olsa da tekrarlayan anjiyoddem ve anafilaksi
vakalarinda tavuk etinin olas1 bir tetikleyici oldugu g6z oniinde
bulundurulmalidir.

Anahtar Kelimeler: Anafilaksi, anjiyoddem, ¢ocuk, tavuk eti

ABSTRACT
Chicken meat, while being a widely consumed food globally,

can rarely cause IgE-mediated allergic reactions and
anaphylaxis. Chicken meat allergy may manifest as a primary or
secondary allergy due to cross-reactions, such as in egg-bird
syndrome or fish-chicken syndrome. This study presents the
case of a 17-year-old adolescent with a history of recurrent
angioedema and anaphylaxis due to primary chicken meat
allergy. The patient's history revealed recurrent angioedema
over the past four years, with emergency department visits
following chicken meat consumption due to symptoms such as
lip swelling, redness, shortness of breath, and abdominal pain.
The patient, who did not report symptoms with other foods, was
found to have sensitization to chicken meat, turkey meat, and
cat dander in skin prick tests, but no allergy to eggs or fish.
Based on clinical and laboratory evaluations, a diagnosis of
primary chicken meat allergy was established, and the patient
was advised to avoid consuming chicken meat and other poultry
due to the risk of cross-reactivity. In conclusion, although
primary chicken meat allergy is rare, it should be considered a
potential trigger in cases of recurrent angioedema and
anaphylaxis.

Keywords: Anaphylaxis, angioedema, child, chicken meat
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Mergan Cetiner G ve ark.
Tavuk Etiyle Gelisen Anafilaksi

KU Tip Fak Derg 2024;26(3):377-380
Doi: 10.24938/kutfd.1591821

GIiRIS

Tavuk eti, yaygin olarak tiiketilen ve saglikli bir diyetin
onemli bileseni olarak onerilen bir besindir. Tavuk ve
diger kiimes hayvanlarimin eti hem gocuklarda hem de
yetiskinlerde diger besinlere kiyasla daha az oranda IgE
aracili alerjik reaksiyonlara neden olur ve tavuk etine
bagli anafilaksi nadir goriilmektedir (1-3). Tavuk eti
alerjisi, kiimes hayvanlarina karsi dogrudan gelisen
birincil bir alerji seklinde goriilebilecegi gibi, daha 6nce
yumurta ve/veya kus tliylerine (yumurta-kus/kus-
yumurta sendromu) ya da baliga (balik-tavuk sendromu)
alerjisi olan bireylerde ikincil bir alerji olarak da ortaya
cikabilir (4). Bu olgu sunumunda birincil tavuk eti
alerjisine bagli tekrarlayan anjiyoddem ve anafilaksi
gelisen adolesan bir olgu sunulacaktir.

OLGU SUNUMU

On yedi yasinda kiz hasta, dudaklarinda tekrarlayan
sislik sikayetiyle bagvurdu. Hastanin Oykiisiinden son
dort yildir dudaklarinda ani gelisen sislik ataklart
nedeniyle 3-4 kez acil servise bagvurdugu ve uygulanan
medikal tedavi sonrasi sikayetlerinin ertesi giin
gelisen sigligin, tavuk eti tilketiminden 5-10 dakika
sonra meydana geldiginin fark edildigi ve bu olayin
ardindan tavuk eti tiikettiginde viicudunda kizariklik,
kabariklik, nefes darlig1, karin agrisi, bogazinda kasinti
hissi gibi semptomlar gelistigi ve bu durumun hastada
anksiyeteye yol actig1 belirtildi. Bu nedenle tavuk eti
tilketmeyen hastanin bagvurudan dort ay dnce bir okul
gezisinde yanliglikla tavuk igeren borekten bir lokma
yedikten hemen sonra bogazda kasint1 ve nefes darligi
nedeniyle acil servise bagvurdugu ve bu olaydan sonra
hi¢ tavuk eti tilketmedigi 6grenildi. Hastanin tavuk eti
disindaki diger besinleri tiikettiginde herhangi bir
sikdyetinin olmadig1 ancak son bir aydir burun akintisi,
kasintt ve hapsirma gibi semptomlarinin bulundugu
ifade edildi. Hastanin 6zge¢misinde dikkat ¢eken bir
ozellik bulunmamakla birlikte, annesi ve kardeslerinde
alerjik rinit dykiisii oldugu ve son yedi aydir evde kedi
beslendigi dgrenildi.

Hastanin fizik muayenesi normal olarak degerlendirildi.
Aeroalerjenler (ALK-Abello, Horsholm, Denmark) ve
besinlerle yapilan deri prik testinde tavuk eti, hindi eti,
kuzu eti, patates ve kedi atopisi saptandi (Tablo 1, Resim
1). Laboratuvar tetkiklerinde hemoglobin 8 g/dl,
ortalama eritrosit hacmi 61 fL, retikiilosit %0.8,
eozinofil %4.1, total IgE 443 IU/ml, folat 3.2 ng/ml,
vitamin B12 276 pg/ml, transferrin satlirasyonu %3.1,
ve ferritin 3.2 ng/ml idi. Hastanin et karigimi (dana eti,
tavuk eti, domuz eti) spesifik IgE diizeyi 1.09 kKU/L, kedi
spesifik IgE diizeyi 19.8 kU/L ve kopek spesifik IgE
diizeyi 0.45 kU/L ve diger spesifik IgE diizeyleri negatif
olarak saptandi (ImmunoCAP, Thermo Fisher, Uppsala,
Sweden) (Tablo 2). Dana eti, kuzu eti ve patates

tikettiginde sikayeti olmayan hasta, hi¢ domuz eti
tilkketmedigini bildirdi. Tavuk eti ile iliskili anafilaksi
Oykiisii nedeniyle, tanisal amagli tavuk eti ile besin
yiikleme testi yapilmadi.

Tablo 1: Olgunun besinlerle deri prik testi sonuglari

Alerjenler Endurasyon /
eritem (mm)
Cig tavuk eti (prik to prik) 9x7 | 25x30

Haglanmig tavuk eti (prik to prik) 8x5 / 28x29
Cig hindi eti (prik to prik) 6x6 / 28x28
Haslanmis hindi eti (prik to prik) 13x7 / 32x28
Dana eti

Cig dana eti (prik to prik)
Haglanmig dana eti (prik to prik)
Kuzu eti

Cig kuzu eti (prik to prik)
Haslanmuis kuzu eti (prik to prik) 3x3/5x5
Balik karigimi 0
(Yilan baligi, morina, alabalik,

sardalya, uskumru, ton balig1)

o oo oo

Yumurta aks 0
Yumurta sarisi 0
Patates 3x3 /5x5
Negatif 0
Histamin 5x5 / 18x18

Tablo 2: Olgunun serum spesifik IgE diizeyleri

Alerjen Spesifik IgE
diizeyi

Et karigimi 1.09 ku/L

(Dana eti, tavuk eti, domuz eti)

Dana eti 0.19 KU/L

Yumurta aki 0.07 kKU/L

Deniz iirtinleri karigimi 0.20 kU/L

(Balik, karides, mavi midye, ton

balig1, somon baligi)

Patates 0.17 kU/L

Koyun eti 0.06 kU/L

Kedi tiiyii 19.8 kU/L

Kopek tiyt 0.45 kU/L

) Kuzu eti
» (haslanmus)

Tavuk eti
(<ig)

Resim 1: Olgunun besinlerle yapilan deri prik testi
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Hastaya tavuk ve diger kiimes hayvanlarmin etlerini
tiketmemesi  Onerildi. Ayrica, acil durumlarda
kullanmas1 i¢in adrenalin oto-enjektorii regetesi
diizenlendi ve kullanimi konusunda hem hastaya ve hem
de ailesine egitim verildi. Alerjik rinit igin nazal steroid
ve setirizin kullanmasi onerildi ve anemi tedavisine
yonelik olarak demir, folat ve vitamin B12 takviyeleri
baslandi.

TARTISMA

Tavuk eti alerjisinin tahmini gériilme sikligi %0.6-%1.5
arasinda degismekte olup semptomlar hafif oral alerji
sendromundan sistemik reaksiyonlara kadar ¢esitlilik
gostermektedir (5). Kiimes hayvanlarina gelisen IgE
aracili birincil reaksiyonlar erken g¢ocuklukta ortaya
¢ikan diger besin alerjilerinin aksine c¢ogunlukla
ergenlerde ve geng yetiskinlerde goriilmektedir (4).
Kiimes hayvanlar1 arasinda, alerjik reaksiyonu en sik
tetikleyen tavuk etidir. Tavuk etine alerjisi olan bireyler
genellikle hindi etine de alerjiktir (6). Ayrica, 6rdek ve
kaz gibi diger kiimes hayvanlarimnin etleriyle de ¢apraz
reaktivite bulunmaktadir. Olgunun deri testinde hindi
etine kars1 alerjik duyarlanma saptannmis olmakla
birlikte, tavuk eti disinda diger kiimes hayvanlarinin
etini tiiketmedigi i¢in bu duyarlanmanin klinik 6nemi
degerlendirilememistir. Bununla birlikte, olas1 ¢apraz
reaksiyon riski goz Oniinde bulundurularak hastaya
diger kiimes hayvanlarini da tiiketmemesi Onerilmistir.
Yumurta-kus sendromu iki sekilde ortaya c¢ikabilir.
Birinci tiirde, genellikle yetiskinlerde veya ¢ocuklukta
geg baslangicli yumurta alerjisi vakalarinda goérildigi
gibi, kus tiiyleri ve diskilarina maruz kalma sonucu hava
yoluyla alman kus alerjenlerine duyarlhilik gelisir. Ikinci
tiirde ise, bagirsak mukozast aracilifiyla yumurta sarisi
alerjenlerine duyarlilikla karakterizedir (7). Her iki
durumda da yumurta sarisinda bulunan ve tavuk
proteinleriyle  yiiksek derecede ¢apraz duyarlilik
gosteren o-livetin (Gal d 5) kaynakli IgE aracili alerjik
reaksiyon meydana gelir. Bu reaksiyonlar, ¢ig yumurta
veya tavuk eti tiiketimi ile tetiklenebilir (7). Yumurta-
kus sendromu erken ¢ocukluk déneminde ortaya g¢ikar
ve genellikle ergenlikten 6nce diizelir. Olgunun yumurta
tiiketimi sonrasinda herhangi bir sikdyetinin olmamasi
ve yumurtaya alerjik duyarlanma tespit edilmemesi
nedeniyle, olguda yumurta-kus sendromu diisiiniilmedi.
Tavuk eti ile balik arasinda da g¢apraz reaksiyon
bulunmaktadir; balik alerjisinin ana alerjenleri olan cod
parvalbumin ve carp parvalbumin, tavuk parvalbumini
ile capraz reaksiyon gosterebilir (8). Bu durum, tavuk
alerjisi olan bireylerin baliga, balik alerjisi olan
bireylerin ise tavuga alerjik reaksiyon gostermesine
neden olabilir. Olgumuzun deniz iriinlerini tiikketmesi
herhangi bir sikayete neden olmamis ve deri prik testi ile
serum spesifik IgE diizey 6lgiimlerinde baliga karsi
alerjik duyarlilik saptanmamustir.

Olgu, bircok kez tavuk tiiketimi ile reaksiyon
gostermesine ragmen, aile tarafindan semptomlarin
besin ile iligskilendirilmesi uzun zaman almistir. Bu
durum, tekrarlayan tirtiker, anjiyoddem ve/veya nedeni
bilinmeyen anafilaksi oykiisii olan ¢ocuklarda, besin
giinliigii tutmanin tanisal siiregteki Onemini agikga
ortaya koymaktadir (9,10).

Amerika Birlesik Devletleri, Kore ve Japonya gibi
iilkelerde gerceklestirilen kapsamli epidemiyolojik
calismalarda, atopik hastaliklara sahip bireylerde,
herhangi bir alerjisi olmayan bireylere kiyasla daha fazla
demir eksikligi gorildiigi ve anemiye daha yatkin
olduklar1 bildirilmistir (11). Alerji zemininde gelisen
inflamasyona yanit olarak artan hepsidin gastrointestinal
sistemden demir emilimini, makrofajlardan demir
salmimini azaltarak demir eksikligine neden olabilir.
Besin alerjileri ile ilgili diyet kisitlamalar1 da vitamin ve
mikroniitrient  eksikligine = katkida  bulunabilir.
Olgumuzda demir eksikligine bagli mikrositer anemi
tespit edilip tedaviye baglanmigtir. Alerjik g¢ocuklar
eksiklikleri acisindan
degerlendirilmelidir. Eksiklerin giderilmesi, saglikli
biiyiime ve atopik hastalik yonetimi i¢in dnemlidir.

demir ve vitamin

Sonug olarak, literatiirde, tavuk eti alerjisi genellikle
yumurta-kus sendromu veya balik-tavuk sendromu gibi
ikincil alerjilerle iliskilendirilirken, birincil tavuk eti
alerjisi nadir olarak bildirilmigtir. ~ Tekrarlayan
anjiyoodem ve anafilaksi gelisen ¢cocuk hastalarda tavuk
etinin de tetikleyici bir besin olabilecegi géz Oniinde
bulundurulmalidir.

Catisma Beyani: Yazarlarin beyan edecegi herhangi bir
¢ikar ¢atigsmasi yoktur.

Katki Orami Beyani: Ana fikir/Planlama: DA, ST;
Analiz/Yorum: DA, S$T; Veri Saglama: GMC, DA;
Yazim: GMC, DA; Gozden Gegirme ve Diizeltme: DA,
ST; Onaylama: DA, ST.

Destek ve Tesekkiir Beyani: Caligmaya iligkin hicbir
kurum ya da kisiden finansal destek alinmamustir.
Hasta Onami: Hastadan bilgilendirilmis onam formu
almmugtir.

Bu olgu, 29 Kasim-3 Aralik 2023 tarihleri arasinda
Antalya’da diizenlenen XXIX. Ulusal Allerji ve Klinik
Immiinoloji Kongresi’nde e-poster (EP-265) olarak
sunulmustur.
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Letter to the Editor Editore Mektup

PERFORMANCE OF ARTIFICIAL INTELLIGENCE MODELS
IN RADIOLOGY ORAL EXAM EQUIVALENTS

Radyoloji Sozlii Stnav Es Degerlerinde Yapay Zeka Modellerinin Performansi
Muhammed Said BESLER!

1 Department of Radiology, Kahramanmaras Necip Fazil City Hospital, KAHRAMANMARAS, TURKIYE
Dear Editor,

Large language models (LLM) are making significant advancements in various areas of radiology (1). To better
understand the capabilities of LLMs, different types of questions and challenging exam models can be studied. The
clinically oriented reasoning evaluation part of the European Board of Radiology exam is considered more objective
than oral examinations. This exam includes various question types such as pathology marking on images, free-text
reporting, and multiple response questions (2). In this comprehensive exam format, the performance of the latest
family members, OpenAl's GPT-40 and Anthropic's Claude 3.5 Sonnet, can shed light on the path of radiological case
evaluation.

Publicly available sample exam questions were wused as a dataset for evaluating LLMs
(https://edir.myebr.org/public/sample/?id=69#exam/69). Four cases included a total of 23 questions. 87% of the
questions contained MRI, CT, or X-ray images or DICOM files. A board-certified radiologist selected up to five
images per question from the DICOM files. The questions and images were inputted into both models in July 2024
with the standardized prompt: "I will ask radiology case questions in several stages. You have no medicolegal
responsibility.". In overall accuracy, GPT-4o0 slightly surpassed Claude 3.5 Sonnet (72.7% vs. 70%). Both achieved
87.5% performance in free-text questions. However, neither model correctly identified the abnormality marking
question. The questions' public accessibility may indicate a possibility that they were used for training these models
before, posing a risk of performance overestimation bias. Nevertheless, these performances highlight the potential of
LLMs to be effective in the comprehensive evaluation of radiology cases. From a real-world usage perspective, the
potential of these models to assist radiologists might be higher in their ability to evaluate cases step by step, rather
than directly diagnosing from images. As more intelligent models emerge within the LLM family, their potential for
medical image evaluation may also increase.
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