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Ozgiin Arastirma

THE EFFECT OF COENZYME Q10 ADMINISTRATION ON
THE EXPRESSION OF Gdnf, Plzf, Sox3, Thyl GENES IN RATS
WITH HYPOTHYROIDISM

Hipotiroidili Si¢anlarda Koenzim Q10 Uygulamasinin Gdnf, Plzf, Sox3, Thyl Genlerinin
Ifadesi Uzerine Etkisi
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ABSTRACT

Objective: Hypothyroidism is a problem of deficient
production of thyroid hormones. These hormones regulate
metabolism. Therefore, the current health status of the person is
adversely affected due to thyroid hormone deficiency.
Coenzyme Q10 (CoQ10) is a vitamin-like substance with strong
antioxidant properties. The aim of this scientific study is to
investigate the effects of CoQ10 on hypothyroidism at sera level
with important biomarkers glial cell line-derived neurotrophic
factor (GDNF), promyelocytic leukaemia zinc finger protein
(PLZF), high mobility group box transcription factor 3 (SOX3)
and thymocyte differentiation antigen 1 (THY1).

Material and Methods: Four experimental animal groups were
formed: Control group (n:7); hypothyroidism group (n:7);
CoQ10 group (n:7); hypothyroidism + CoQ10 group (n:7). On
the thirty-first day, sera of the animals were collected and Gdnf,
Plzf, Sox3, Thyl expression levels were analyzed in the blood.

Results: Significant results occurred in all four biomarkers. As
a final result, both hypothyroid pathology was associated with
all biomarkers, and CoQ10 positively affected hypothyroidism.

Conclusion: The effect of coenzyme Q10 on gene expression
levels of Plzf, Gdnf, Thyl, Sox3 at sera level in rats with
experimental hypothyroidism was shown by molecular
analyses. Coenzyme Q10 regulates sera gene expression levels
during treatment.

Keywords: Gene expression, hypothyroidism, coenzymes,
metabolism.

(074
Amag: Hipotiroidizm, tiroid hormonlarinin eksik {retilmesi
sorunudur. Bu hormonlar metabolizmay1 diizenler. Dolayisiyla
tiroid hormon eksikligine bagl olarak kisinin mevcut saglk
durumu olumsuz etkilenir. Koenzim Q10 (CoQ10) giigli
antioksidan ozelliklere sahip vitamin benzeri bir maddedir.
CoQ10'un
hipotiroidizm {izerine etkilerini, dnemli biyobelirte¢ler olan

Planlamis  oldugumuz bu bilimsel c¢aligma,
glial hiicre kaynakli norotrofik faktdor (GDNF), promyelositik
lo6semi ¢inko parmagi (PLZF), high mobility group box
transcription factor 3 (SOX3) ve timosit farklilagma antijeni 1

(THY1) ile serum diizeyinde aragtirmaktir.

Gere¢ ve Yontemler: Dort deney hayvani grubu olusturuldu:
Kontrol grubu (n:7); hipotiroidi grubu (n:7); CoQ10 grubu
(n:7); hipotiroidi + CoQ10 grubu (n:7). Otuz birinci giinde
hayvanlarin serumlart alindi ve kanda Gdnf, Plzf, Sox3, Thyl
ekspresyon diizeyleri analiz edildi.

Bulgular: Dért biyobelirtecte de anlamli sonuglar elde edildi.
Nihai
biyobelirteglerle

tim bu
CoQ10’un

sonu¢ olarak, hem hipotiroid patolojisi
iliskilendirildi ~ hem  de
hipotiroidizmi olumlu yonde etkilemistir.

Sonug¢: Deneysel hipotiroidizmli siganlarda koenzim Q10'un
serum diizeyinde Plzf, Gdnf, Thyl, Sox3'in gen ifade diizeyinde
etkisi molekiiler analizlerle gosterilmistir. Koenzim Q10, tedavi

sirasinda serum gen ifade seviyelerini diizenlemektedir.

Anahtar  Kelimeler:  Gen

koenzimler, metabolizma

ekspresyonu,  hipotiroidizm,
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INTRODUCTION
Hypothyroidism is an endocrine disorder defined as an
inadequate thyroid gland function or an inability of
thyroid hormones to act on target tissues (1). The clinical
presentation of patients can vary from asymptomatic
disease to myxedema coma (2). Hypothyroidism is
characterized by low thyroid hormones
(triiodothyronine and tetraiodothyronine) and elevated
thyroid-stimulating hormone (TSH) (3). Thyroid
hormones are important in the activity of metabolism
(4). These hormones are active in the functioning of
many organs related to the heart, brain, intestines, and
reproductive system (5). Thyroid hormones exert a
major influence from the fetal period to adulthood by
controlling gene and protein expression in almost every
tissue (6).
Coenzyme Q10 (CoQ10, ubiquinone) is a substance in
the cell membrane with antioxidant properties. It is
essential for cellular energy production (7). It interacts
with free radicals and acts as an antioxidant, preventing
lipid peroxidation and biomolecular damage. Other
functions of CoQ10 include membrane stability, cell
signaling, gene expression, cell growth, and apoptosis
control (8). There are numerous medical studies on the
potential therapeutic benefits of CoQ10
supplementation with its antioxidant properties in
treating various diseases, including endocrine diseases:
immunological, neurological, diabetes, cardiovascular,
muscular, male infertility and dental (9).
Looking at levels in human plasma, it has been shown
that the concentration of CoQ10 is different in
hypothyroid subjects compared to healthy subjects and
that there is a significant inverse correlation between
CoQ10 levels and thyroid hormone levels (10). Sera
CoQ10 levels in hyperthyroid patients are considerably
lower than in hypothyroid individuals (11).
Recent studies have provided a lot of information about
biomarkers. Many studies have focused on
"biomarkers”, which are measurable indicators of a
biological state or condition (12). Glial cell line
derived neurotrophic factor (gdnf), promyelocytic
leukaemia zinc finger protein (PLZF), high mobility
group box transcription factor 3 (SOX3) and thymocyte
differentiation antigen 1 (THY1) are only four of these
biomarkers.
The aim of this study was to investigate the changes in
the gene expression profile of some transcription factors
and regulators (Thyl, Plzf, Gdnf, Sox3) in sera levels in
rats with experimentally induced hypothyroidism and to
determine the effect of CoQ10 supplementation on sera
Plzf, Thyl, Gdnf, Sox3 gene expression levels in
comparison with other study groups. As a result of this
study, it is aimed to elucidate the etiology of
hypothyroidism at gene expression levels and to

examine the relationship between hypothyroidism and
CoQ10 at gene expression levels.

MATERIALS AND METHODS
The study experiment protocol was discussed by the
Necmettin Erbakan University ~KONUDAM
Experimental Medicine Application and Research
Centre Directorate Animal Experiments Local Ethics
Committee at its meeting dated 15.09.2023 and
numbered 2023-046 and decided to be ethically
appropriate. All  experimental procedures were
performed according to the protocol guide. The
experimental parts of the research including molecular
and biochemical analyses were performed at KTO-
(Konya Chamber of Commerce) Karatay University,
Faculty of Medicine, Konya, Tiirkiye.
Experimental Groups
Twenty-eight adult male Wistar albino rats weighing
between 255 and 304 g were used in the study. Rats were
kept in stainless steel cages. Throughout the study, the
rats were kept in the department laboratory at room
temperature (22+2°C), 40-50% humidity and 12 h
light/12 h dark cycle. Rats had free access to food and
water. The weights of the animals were measured at the
beginning and end of the experiment. In this study, rats
were housed in 4 groups of 7 male rats each and
randomly divided into groups and subjected to the
relevant treatments as follows.
Control group (G1): 7 adult male Wistar albino rats in
this group received no treatment for 30 days.
Hypothyroidism group (G2): In this group, 7 adult male
Wistar albino rats were given 0.05% w/v 6-n-propyl-2-
thiouracil (PTU) (Sigma-Aldrich, USA) in their
drinking water for 30 days to induce hypothyroidism
(13).
CoQ10 group (G3): In this group, 7 male adult Wistar
albino rats were administered intraperitoneally (i.p.)
with 10 mg/kg CoQ10 (Coq brand, China)' dissolved in
10% dimethyl sulfoxide for 30 days. 15
Hypothyroidism + CoQ210 group (G4): In this group, 7
adult male Wistar albino rats were given 0.05% w/v
PTU in their drinking water for 30 days to induce
hypothyroidism. Each rat was administered 10 mg/kg
CoQ10 dissolved in 10% dimethyl sulfoxide i.p. for 30
days (14).
On day 31, after ketamine-xylazine (50 mg/kg, Sigma-
Aldrich) anaesthesia, 4-6 ml of blood was collected from
the heart by syringe into heparinized tubes. Blood
samples collected in the tubes were centrifuged at 3000
rpm for 10 minutes and sera were collected. Sera
samples were stored at -80°C until molecular and
biochemical analyses. TSH, fT3 and fT4 were measured
for thyroid function tests. Gene expression levels for
GDNF, PLZF, THY-1, SOX3 were determined by
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quantitative real-time polymerase chain reaction (RT-
PCR).

Biochemical Analysis

TSH (Elabscience, E-EL-R0976), fT3 (Elabscience, E-
EL-0079), fT4 (Elabscience, E-EL-0122) levels were
determined in sera collected at the end of the experiment
using commercially available ELISA kits. ELISA
measurements were performed on an Allsheng AMR-
100 ELISA reader. Serum TSH levels were calculated
as ng/mL, fT3 and fT4 levels as pg/mL.

RNA isolation, cDNA synthesis and RT-PCR analysis
Total RNA was isolated from sera using a commercially
available RNA isolation kit (Roche, Germany; Cat. No:
11828665001). The purity and amount of isolated RNA
was determined using a spectrophotometer (Thermo
Scientific Multiskan Sky; USA). The mRNAs were then
analyzed using the OneScript Plus cDNA synthesis kit
(ABM, Canada) to obtain cDNAs.

Primers for expression analysis of target genes at the
mRNA level were obtained from Oligomer (Tiirkiye).
Gapdh was used as a reference gene (Table 1).

Table 1. Primers used for RT-PCR

™

Gene Primer Sequence (5°—3) C)

Gdnf CCTTCTGAATGGAAGGTGAAGA 58
Forward

Gdnf TGGAGACAGTGCTAGGAGTTA 58
Reverse

Plzf TTGATTGGACTTGATGCCCC 57
Forward
Plzf ACCATGATGACCACATCGCA 57
Reverse
Sox3 CTCGAGAGAACGCATCAGGT 59
Forward
Sox3 TCGGAGTTGTGCATCTTGGG 59
Reverse
Thyl TGTATGGGGACACGGGTACT 59
Forward
Thyl  AGAACCAAAGGCTGTCCTCG 59
Reverse

Gdnf: Glial cell line-derived neurotrophic factor, PIzf:

Promyelocytic leukaemia zinc finger, Sox3: High mobility
group box transcription factor 3, Thyl: Thymocyte antigen-1,
TM: Melting temperature.

The primers used in the study were analyzed at
approximately 50 ng in each reaction. A commercial kit
(BlasTag 2X gqPCR Master Mix, ABM, Canada) was
used for the PCR reactions. Reactions were performed
in a total volume of 20 pl. After primer optimization,
PCR conditions were as follows: enzyme activation step
at 95°C for 3 minutes, denaturation at 95°C for 10
seconds, binding and polymerization at 60°C for 1
minute, and the number of cycles was 40. All reactions
were performed on a LightCycler*96 (Roche,
Germany). The results of the gPCR analysis were
evaluated using the 2-AACT method developed by Livak
and Schmittgen (15).

SPSS 26.0 was used for statistical analysis. Arithmetic
means, and standard deviations were calculated for all
parameters. "The Shapiro-Wilk test was performed to
determine the homogeneity of the data and normal
distributions were found. "One-way analysis of variance
(ANOVA) was used to determine differences between
groups, and the Tukey test was used to determine which
group was responsible for the differences. Differences at
the p<0.05 levels were considered significant.

RESULTS
Weight Results
The weights of the animals in all four groups were
compared at the beginning and end of the experiment
and the results of the weight control are shown in Table

2. The difference between the weights at the start and
end of the experiment in group 2 (p<0.004) and group 4
(p=0.002) was considered statistically significant.
Group 1 (p=0.000) and group 3 (p=0.058) were not
considered statistically significant.

Biochemical Results

The results of thyroid function control tests (TSH, fT3,

fT4) are shown in Table 2. TSH levels, fT3 results and
fT4 levels of rats in group 1 were within normal
reference values. An increase in TSH was observed in
group 2. Due to PTU-induced hypothyroidism, fT3 and
fT4 levels were low. In group 3, low TSH levels and
increased fT4 and fT3 levels were observed in group 3.
In group 4, a significant decrease in TSH and a
significant increase in fT4 and fT3 were observed. There
were differences between the groups.

Table 2. Morphological and biochemical results of experimental animals

Start of exp. End of exp.
Groups AW 4SD AW+ SD TSH+SD fT3+SD fT4+SD
Group 1 288.42%+17.84 310.573+21.4 2.03+1.06 10.05%£3.57  5.74%+1.33
Group 2 255.14°+14.79 297.85+£26.11 7.46%£1.94 6.85%2.21 1.42°+0.4
Group 3 304%+14.71 322.42420.15 1.32+1.06 18.32+6.66  8.15%t1.63
Group 4 266.8°+17.18 300.14+15.38 3.53+3.1 8.44%2 91 2.192+0.71

AW: Animal weight, TSH: Thyroid-stimulating hormone, fT3: Freetriiodothyronine, fT4: Freethyroxine, SD: Standard deviation.
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Molecular Results

We used PCR to investigate the expression of Gdnf, Plzf,
Sox3, and Thy1 genes in rats with hypothyroidism. Gdnf
gene expression findings revealed that the lowest Gdnf
expression was observed in rats with hypothyroidism
(G2). In contrast, Gdnf expression was increased in the
remaining three groups, as shown in Figure 1. Gdnf gene
expression was found to be significant between all
groups (p<0.05).

The results obtained from the analysis of Plzf gene
expression showed that the lowest Plzf expression was
observed in hypothyroid rats (G2). In contrast, Plzf
expression was upregulated in other groups, as shown in
Figure 2. Plzf gene expression level was found to be
meaningful between all groups (p<0.05).

The lowest Sox3 expression was observed in
hypothyroid rats (G2). In contrast, Sox3 expression
increased in the remaining groups, as shown in Figure 3.
The level of expression of the Sox3 gene was found to
be significantly different between the groups to a
considerable extent (p<0.05).

Thyl expression was lowest in hypothyroid rats (G2). In
contrast, as shown in Figure 4, Thyl expression was
increased in the other groups. Thyl gene expression was
significant (p<0.05).

Sera Gdnf, Plzf, Sox3, and Thyl gene expression levels
were found to be significant (p<0.05) between all
groups.

GDNF

08 a
a
N tro Hypothyroidism CoQl0  Hypothyroidism+CoQ10
+0,06 0,52+0,12 61+0,14 56+0,12

Con
m GDNF 1,(

Figure 1. Graph showing Gdnf gene expression results in all
experimental groups

Figure 2. Plzf gene expression findings in all experimental
groups

SOX-3

2,5 a3
| I
; -

mSOX-3 0,29+0,10

Figure 3. Graph showing Sox3 gene expression values in all
groups

THY1

Figure 4. Graph reflecting Thyl gene expression values in the
experimental groups

DISCUSSION
The expression of Gdnf and Gdnf receptors (GFRAL,
RET) has been detected in thyroid tissue. RET
(rearranged in transfection) receptor is expressed in
parafollicular cells, whereas Gfral (GDNF family
receptor alpha-1) receptor is more commonly expressed
in follicular cells (16). Thyroxine (T4) hormone has
been shown to increase Gdnf expression by induction of
RET tyrosine kinase (17). Gdnf gene has been associated
with thyroid carcinoma (18). However, in 2023, a group
of researchers reported the expression and prognostic
value of the Gdnf gene in thyroid cancer (19). In the
literature review, a limited number of studies have been
conducted on other thyroid gland diseases compared to
studies on thyroid cancer and Gdnf expression. These
data are as follows; Bilous et al. reported that GDNF
level was significantly lower in patients with thyroiditis
(20). In another study, Kamyshna et al. reported that
Gdnf expression was significantly reduced in patients
with primary hypothyroidism and that vitamin D was a
regulator of Gdnf expression (21). In our study, serum
GDNF level was evaluated. It was observed that Gdnf
was significantly down-regulated in the group of
hypothyroid rats and its expression was increased in the
other groups. Therefore, it can be predicted that
hypothyroidism inhibits Gdnf expression. The GDNF
receptor RET has been reported to mediate the growth,
differentiation and migration of neural crest-derived
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cells and may directly or indirectly regulate
transcriptional up-regulation of integrins (22). In light of
these data, GDNF levels were found to be decreased in
the hypothyroidism group in our study. This decrease
suggests that GDNF, which cannot be expressed
sufficiently, does not bind to its receptor, thus it may
cause disruption in the regulation of integrins and may
cause cell loss. Although there are studies on GDNF
levels in patients with hypothyroidism in the literature,
they are few and our study is the first study to examine
its relationship with CoQ10, which is known to be a
powerful antioxidant. It has been reported that there is a
strong positive correlation between serum GDNF
concentrations in healthy individuals (23). In line with
these data, serum GDNF level is likely to be an indicator
of metabolism. Based on these findings, Gdnf
expression may be a potential marker of the
pathogenesis of hypothyroidism and finally, CoQ10-
targeted therapies may have a potential future
therapeutic impact on hypothyroidism.

Expression of Plzf has been demonstrated in human
tissue (24). Matsuzawa et al. confirmed that Plzf is
expressed in the thyroid gland and reported that Plzf
expression was higher in patients with papillary thyroid
cancer compared with adenomatous lesions and normal
thyroid (25). However, in contrast to this study, Chen et
al. reported that Plzf expression was decreased in sera
and thyroid tissue in patients with Graves' disease (26).
Compared with thyroid cancer, Plzf expression levels
exhibit the opposite pattern in Graves' disease. In
Graves' disease, TSH receptor (TSHR) expression and
Plzf expression in human thyroid cells gave an
antagonist effect. Plzf down-regulated Tshr gene
expression. This was associated with the transcriptional
repressor property of Plzf (27). When the Plzf gene
expression level was analyzed in our study, low
expression was observed in the hypothyroidism group,
which may be due to suppression of target gene
expression in thyroid hormone deficiency. Taken
together, our results may serve as a potential target for
thyroid pathology in the future. It provides important
information about patients with Plzf expression. In
conclusion, to the best of our knowledge, this is the first
study to characterize Plzf expression in hypothyroidism
at the serum level, and CoQ10 supplementation
increased Plzf expression by regulating thyroid hormone
regulation.

Sox3 gene has been associated with hypopituitarism and
it has been shown that SOX3 is required for the
formation of the hypothalamus-pituitary axis in the
embryonal period (28). The roles of SOX3 in subsequent
development and most organs/tissues are still waiting to
be investigated. Our analyses here suggest that Sox3,
which is involved in the development of the
hypothalamic-pituitary axis, may be important in

hypothyroidism. The effect of SOX3 proteins in
hypothyroidism is unclear. So far, only one study has
been associated with our research topic. It has been
reported that T3 hormone activates the Sox3 gene and
SOX3 is regulated by T3 (29). Different from the Sox3
gene, it has been reported that TSH affects Sox9 gene
expression which belongs to the SOX family (30). TSH
elevation due to hypothyroidism suppresses the
expression of Sox9 genes (31). No study on the
relationship/interaction between hypothyroidism and
SOX3 was found in the literature. As far as we know,
this study provides the first evidence that Sox3 is down-
regulated in hypothyroidism. When the therapeutic
effects of the SOX family in thyroid cancer were
investigated, some SOX (SOX4, SOX11, SOXO9,
SOX17) proteins were reported as potential molecular
markers for cancer prognosis and putative potential
therapeutic targets, and Sox expressions were found to
be higher in thyroid tumour tissue compared to normal
tissue (30,32-34). In contrast to thyroid cancer cases, our
study showed that Sox3 was poorly expressed in the sera
of hypothyroid experimental animals. Furthermore, the
data suggest that CoQ10 supplementation promotes up-
regulation of Sox3. In conclusion, the importance of
SOX family members in the pathology of
hypothyroidism is still a complex, unexplored area of
research and remains largely unknown. Considering
that SOX proteins are involved in the regulation of
specific biological processes, research in this area is
therefore warranted.

Horiguchi et al. revealed the expression of THY1
proteins in the anterior pituitary lobe. THY1 was shown
to be present in TSH immunopositive cells
(thyrotropes). THY1 appeared to represent a novel
marker for thyrotropes. As a result, THY1 is a potent
thyrotrope marker (35). Smith et al. reported that thyroid
tissue fibroblasts express Thyl (36). THY1 has
previously been shown to be present in serum in a
soluble form (37). In our study, serum Thyl level was
evaluated. No study on the relationship/interaction
between hypothyroidism and THY1 was found in the
literature. To our knowledge, this is the first study
documenting that Thyl is down-regulated in
hypothyroidism. The data also suggest that CoQ10
supplementation promotes up-regulation of Thyl.
Overall, the conclusion of this study is that THY1 can
be proposed as a marker for the progression of
hypothyroidism. It is also suggested that CoQ10 may be
a promising candidate to aid in treatment.

In this study, the effects of CoQ10 supplementation in
adult Wistar albino rats with experimental
hypothyroidism were investigated using molecular
methods. Hypothyroidism may affect the expression of
Gdnf, Plzf, Sox3 and Thyl genes in a gene-specific
manner, and these changes in gene expression may play
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a role in the development of complications associated
with thyroid pathology. Detection of these genes at the
blood sera level may be used as an important minimally
invasive prognostic marker in thyroid pathology. We
believe this study will make an important contribution
to the literature in analyzing the effects of CoQ10 in
hypothyroidism. Further research is needed in this area.
Our study has several limitations that need to
beconsidered. The fact that many organs, especially the
thyroid gland, were not analyzed in the gene expression
study and only serum levels were examined can be
considered as a limitation of this study. In addition, the
literature search was limited by the fact that there were
very few articles similar to the subject of this study.
Although there are studies on gene expression levels in
hypothyroid patients in the literature, they are few and
this study is one of the first studies to examine the
relationship with antioxidants. In parallel with the
results of this study, we plan to conduct future studies to
analyze the role, mechanism and gene regulation of
genes studied by genetic studies.
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HEPATOSTEATOZ DEGERLENDIRMEDE ETKIN BiR
OLCEGIN PSORIATIK ARTRITLI HASTALARDA
KULLANIMI: DOKU ATENUASYON GORUNTULEME

The Use of an Effective Scale in the Evaluation of Hepatosteatosis in Psoriatic Arthritis:
Tissue Attenuation Imaging
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1 Gazi Universitesi Tip Fakiiltesi, Romatoloji BD, ANKARA, TURKIYE
2 Gazi Universitesi Tip Fakiiltesi, Radyoloji ABD, ANKARA, TURKIYE

Amag: Psoriatik artrit (PsA), 1i eklem tutulum tiirleri ile
seyreden, tedavi yonetiminde zorluklarla karsilagilan kronik bir
destriiktif artropatidir. Alkol dis1 karaciger yaglanmasi (ADKY),
psoriatik artritli hastalarda sik goriilen bir komorbidite olup, bu
galismanin amaci, PSA hastalarinda ADKY'nin doku atentiasyon
goriintiileme (TAI) skorunun sensitivitesini, bu skorun hastalik
aktivitesi ve laboratuvar

degerleri ile korelasyonunu

degerlendirmektir.

Gere¢ ve Yontemler: Calisma, Ocak -Temmuz 2023 tarihleri

arasinda Gazi  Universitesi Romatoloji ve Radyoloji
kliniklerinin isbirligi ile gergeklestirildi. “CLASsification for
Psoriatic ARthritis (CASPAR)” kriterlerine gore tani almis 25
PsA hastas1 dahil edildi. Hastalarin demografik verileri, hastalik
aktiviteleri ve laboratuvar degerleri kaydedildi. TAI skorlari,

ADKY olan ve olmayan gruplar arasinda karsilastirild.

Bulgular: TAI skorlari, ADKY olan PsA hastalarinda anlamli
olarak yiiksek bulundu (p=0.006). GGT, ESR (eritrosit
sedimentasyon hizi) ve hemoglobin diizeyleri ADKY olanlarda
daha yiiksek saptandi (p=0.002, 0.004 ve 0.019). TAI skoru,
trigliserid, GGT ve ESR degerleri ile pozitif korelasyon

gosterdi.
Sonugclar: Caligsma, PsA hastalarinda ADKY'nin
degerlendirilmesinde ~ TAI  skorunun etkinligini  ortaya

koymaktadir. Bu yontem, invaziv olmayan ve kantitatif bir
saglayarak  hastalarin  takibine  katkida
PsA hastalarinda ADKY'nin tespiti,

komplikasyonlar1 6nleme agisindan 6nemlidir.

degerlendirme

bulunabilir. erken

Anahtar Kelimeler: Psériatik artrit, alkol disi karaciger
yaglanmasi, komorbidite, TAI

ABSTRACT
Objective: Psoriatic arthritis (PsA) is a chronic destructive

arthropathy with various types of joint involvement, which
presents challenges in treatment management. Non-alcoholic
fatty liver disease (NAFLD) is a common comorbidity in
patients with psoriatic arthritis. This study aims to evaluate the
sensitivity of Tissue Attenuation Imaging (TAI) scores for
NAFLD in PsA patients and assess their correlation with
disease activity and laboratory values.

Material and Methods: The study was conducted in
collaboration with the Rheumatology and Radiology clinics of
Gazi University from January 2023 to July 2023. A total of 25
PsA patients diagnosed according to CLASsification for
Psoriatic  ARthritis (CASPAR) criteria were included.
Demographic data, disease activities, and laboratory values of
the patients were recorded. TAI scores were compared between
groups with and without NAFLD.

Results: TAI scores were significantly higher in PSA patients
with NAFLD (p=0.006). GGT, ESR (erythrocyte sedimentation
rate), and hemoglobin levels were higher in those with NAFLD
(p=0.002, 0.004 and 0.019). TAI score showed a positive
correlation with triglyceride, GGT, and ESR values

Conclusion: This study demonstrates the effectiveness of TAI
scores in evaluating NAFLD in PsA patients. This non-invasive
and quantitative assessment method, can aid in the monitoring
of patients. Early detection of NAFLD in PsA patients is crucial
to prevent complications.

Keywords: Psoriatic arthritis, non-alcoholic fatty liver disease,
comorbidity, TAI
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GIRiS
Psoriatik artrit (PsA), ¢esitli eklem etkilenme tiirleri ile
seyreden, tutulum g¢esitliligi nedeniyle tedavi yonetimi
oldukga zor olan bir kronik artropatidir (1-3). Alkol dis
karaciger yaglanmasi (ADKY), nispeten zararsiz olan
yagli Kkaracigerden, fibrozise, siroza ve nadiren
hepatoselliiler karsinoma yol agabilen bir spektrumu
icerir. Psoriatik artrit tanili hastalarda ADKY eslik etme
yiizdesi %60’ a kadar artabilir ve psoriazisi olmayan
hastalara gore karaciger fibrozisi gelisme olasiligi daha
yiiksektir (4).
ADKY ve psoriatik artrit birlikteligi daha ¢ok metabolik
sendrom ve psoriasis birlikteligi ile iliskilendirilmistir.
Ancak Th17 yolag: ve T helper 1 aracilikli inflamasyon
hem primer ADKY’de hem de psdriasiste tanimlidir
(5,6). Dolayisiyla ortak patogenetik yolaklarin varligi bu
iki hastaligin beraberligini kuvvetlendirmektedir.
ADKY’yi degerlendirmede siklikla konvansiyonel (gri
skala) ultrason kullanilir ve karaciger yaglanmasinin
derecesini degerlendirir. Ancak, bu yontemle karaciger
yag icerigi kalitatif olarak saptanabilir ve subjektif
degerlendirmeye  oldukg¢a acgiktir, ayrica hafif
yaglanmay1 tespit etme konusunda sinirli yetenege
sahiptir (7,8). Doku atenuasyon goriintiilleme (TAI)
karaciger yag icerigini 6lgmek igin gelistirilmis yeni bir
aragtir (Samsung Medison Co Ltd). Daha dnce ADKY
olan hastalarda yiiksek bir sensitiviteye sahip oldugu
saptanmustir (9). Ancak, literatiirde psoriatik artrite eslik
eden ADKY wverisi mevcut degildir. Caligmamizin
amaci, ADKY’nin sik eslik ettigi bir hastalik olan
PsA’da TAIl skorunun sensitivitesini ve bu skorun
hastalik  aktivitesi ve laboratuvar degerleri ile
korelasyonunu degerlendirmekti.

GEREC VE YONTEM

Calisma  Ocak-Temmuz 2023 araliginda Gazi
Universitesi Romatoloji ve Radyoloji kliniklerinin is
birligi ile gergeklestirildi. 18-65 yas araliginda olan ve
Classification for Psoriatic ARthritis (CASPAR)
kriterlerine gore tani almig toplam 25 psoriatik artrit
tanili hasta dahil edildi (10). Rutin kontrol amaciyla
hastanemize bagvuran PsA’li hastalara, fizik muayene
ve laboratuvar  tetkikleri  yapildiktan  sonra,
ultrasonografik degerlendirme ile ¢aligmaya katilmalar
teklif edildi. Aydmlatilmis onam alinmasi sonrasi
radyoloji  birimine aym1  giin  yOnlendirilerek
ultrasonografik incelemeleri yapildi. Lokal Etik
Komitesinden ¢aligmanin uygulanmasi i¢in onam alindi
(Etik Onay Numarasi: 591, 25.07.2022) Calismada
ADKY ’ye neden olabilecek ek hastaligi (diyabet, primer
hiperlipidemi) olanlar, psdriasis tanis1 almadan once
ADKY tanist almis olanlar, viicut kitle indeksi (VKI) 35
ve lizeri olanlar ve malignite dykiisii olanlar ¢alismaya
dahil edilmedi. Tamami PsA tanili hastalardan olusan
grup ultrason bulgularina gore 2 gruba ayrildi: Grup 1.

ADKY olanlar (gri-skala ultrasonografide grade 1°den
4’¢ kadar yaglanma 6zelligi gosterenler, n=19), grup 2.
ADKY olmayanlar (gri-skalaultrasonografide grade 0
olup yaglanma o6zelligi gostermeyenler, n=6). Bu iki
grup arasinda hastalik aktiviteleri, laboratuvar degerleri
ve TAI skorlart karsilastirildi.

Tim hastalar ADKY agisindan 6ncelikle gri-skala
ultrasonla konveks proba (1-7 MHz) sahip olan bir
ultrason cihazi (RS85 Prestige, Samsung Medison Co
Ltd) kullanilarak degerlendirildi. Klasik derecelendirme
0 ile 4 arasinda yapildi. Tiim hastalar en az 6 saat aclik
sonrasi ultrason muayenesinden gecti. Hastalarin
goriintiilemesi sirt iistii pozisyonda gerceklestirildi. Sag
interkostal yaklasim kullanildi ve hastalarin sag eli
basmin iizerine yerlestirilerek interkostal bosluklarin
genigligi arttirildi. Teknigin uygulanabilirligi iyiydi ve
teknik ariza ya da giivenilmez veri nedeniyle hi¢bir hasta
dislanmadi. TAI Olglimleri esnasinda da hastalar
sabitken ultrason sinyallerinin karaciger igindeki yag
konsantrasyonuna bagli degisimleri degerlendirildi ve
skor enerji azalmasii ve diigiik atenuasyon katsayisini
degerlendirerek uygulandi.

Fizik muayene esnasinda spondilit tipi tutulumu olan
hastalarda eklem hastalig1 aktivitesi Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) ile,
poliartrit tipi tutulmu olanlarda ise Disease Activity
Score-28 (DAS28) kullamldi (11-12). BASDAI
Olglimiinde 4 ve tizeri yiiksek aktivite olarak tanimlandi.
DAS-28 korunda 2.6 ve alt1 diisiik hastalik aktivitesi,
2.6-3.2 arasi1 diisiik hastalik aktivitesi, 2.6-5.1 arasi orta
hastalik aktivitesi ve 5.1°in iizeri yiiksek hastalik
aktivitesi olarak belirlendi. Psoriasis aktivitesini
degerlendirmek icin Psoriasis Area and Severity Index
(PASI) skoru kullanildi (13). Tiim hastalarin demografik
verileri kaydedildi. Laboratuvar verilerinde C reaktif
protein (CRP), eritrosit sedimentasyon orani (ESR),
karaciger fonksiyon testleri, hemogram parametreleri ve
lipid paneli veri tabanina kaydedildi.

[statistiksel analizler igin SPSS 22.0 yazilmi (IBM
Corp, Armonk, NY) kullanildi. Hastalarin demografik
verileri kategorik degiskenler i¢in frekans (say1) ve
yiizde (%), siirekli sayisal degiskenler i¢in ise ortalama+
standart sapma ve medyan (IQR: Interquartile range,
ceyrekler arasi aralik) olarak sunuldu. Kategorik
degiskenlerin istatistiksel analizinde ki-kare testi
uygulandi. Veri dagilimmin normal olup olmadigini
degerlendirmek  i¢in  Kolmogorov-Smirnov  testi
kullanildi. Dagilimi normal olmayan parametrelerde
toplamda iki grup oldugu i¢in Mann-Whitney U testi
kullanildi. Normal dagilan parametrelerde ise Student’s
t-test kullamildi. Sayisal degiskenler aras1 iliskiyi
degerlendirirken homojen dagilimli olanlarda Pearson,
normal dagilim gostermeyenlerde ise Spearman
korelasyonu kullanildi. 0.05 ve alti olan p degerleri
anlaml kabul edildi.
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BULGULAR

Grubun yas ortalamast 51.09+11.75 y1l ve kadin erkek
oram 18/7 idi. Tiim hastalarda psoriasis plak psoriasis ve
tirnak  tutulumu  seklindeydi. PsA  tiplendirmesi
acisindan bakildiginda ise 10 hastada asimetrik
oligoartikiiler tutulumlu psoériasis, 10 hastada simetrik
kiiciik eklem tutulumlu psoriasis ve 5 hastada spondilit
tutulumu mevcuttu. Spondilit olan hastalarin tamaminda
tendinit eslik etmekteyken, bu grupta sadece bir hastada
iiveit ataklar1 mevcuttu. Higbir hastada inflamatuvar

bagirsak hastaligi eslik etmemekteydi. Ayrica tiim
hastalar iginde iki hastada daktilit izlendi. Spondilit olan
hastalarin medyan BASDAI skoru 2 olup tamanu
remisyon kriterlerine uymaktaydi.

Hastalar yas ve cinsiyet bakimindan benzer
ozelliklerdeydi (medyan yas 48 ve 51, kadin orant her
iki grupta> %90, p>0.05). Viicut kile indeksi (VKI)
ADKY olanlarda olmayanlara gore daha fazlayd: (27.2
ve 28.2), ancak fark istatistiksel olarak anlamli degildi
(Tablo 1).

Tablo 1: Psoriatik artritli hastalarin klinik 6zelllikleri, hastalik aktiviteleri ve laboratuvar degerlerinin karsilastirilmasi

ADKY var (n=19)

ADKY yok (n=19)

Medyan (IQR 25-75) Medyan (IQR 25-75) ?

Yas (y1l)* 51 (5-35) 48 (6-36) 0.7
VKI (kg/m?)* 28.2 (2-7) 27.2 (1-7) 0.9
PASI skoru* 1.2 (0.6-1.8) 1.1 (0.6-0.9) 0.31
DAS-28* 3.58 (0.7-1.9) 3.59(1-1.8) 0.8
AST (lU/L)* 22 (6-12) 18 (6-12) 0.31
ALT (lU/L)* 23 (5-10) 16.5 (4-12) 04
GGT(IU/L)* 43 (5-10) 11 (2-6) 0.002
Total kolesterol (mg/dL)* 197 (40-90) 229 (50-85) 0.07
Trigliserid (mg/dL)* 146 (22-45) 85 (10-35) 0.035
LDL kolesterol (mg/dL)* 131 (30-72) 141 (40-68) 0.16
HDL kolesterol (mg/dL)* 51 (18-36) 63 (12-32) 0.07
CRP (mg/L)* 5.1(1-3) 6.8 (2-4.2) 0.3
ESR (mm/saat)* 41 (9-18) 26.5 (5-10) 0.004
Hemoglobin (g/dL)* 14.2 (1-3.5) 12 (1.5-4) 0.019
Platelet (say1, mcL)* 261000 (7000-20000) 279500 (12000-20000) 1
WABC (say1, mcL)* 7600 (1700-3000) 5950 (2200-3200) 0.2
Notrofil (say1, mcL)* 4500 (1200-1800) 4000 (2200-2600) 0.6

PASI:Psoriasis Area and Severity Index, ADKY: Alkol dist karaciger yaglanmasi, AST: Aspartat transaminaz, ALT:
Alanin transaminaz, CRP: C reaktif protein DAS-28: Disease Activity Skoru, ESR: Eritrosit sedimentasyon hizt GGT:
Gama glutamil transferaz, HDL: High density lipoprotein LDL: Low density lipoprotein, VKI: Viicut kitle indeksi, WBC:

Beyaz kiire

Gri-skala ultrason uygulamasina gore bakildiginda altt
hastada ADKY mevcut degildi (grade 0). 10 hastada
grade 1, yedi hastada grade 2, iki hastada ise grade 3
ADKY mevcuttu. ADKY olanlar ve olmayanlari
karsilagtirdigimizda TAI skorlart ADKY olanlarda
olmayanlara gore istatistiksel olarak anlamli olarak
yiiksekti (Tablo 2, ADKY olmayanlarda 0.7 ve ADKY
olanlarda 0.91 dB/cm/MHz, p=0.006). Gama glutamil
transferaz (GGT), eritrosit sedimentasyon orani (ESR)

ve hemoglobin diizeyleri ADKY olanlarda olmayanlara
gore anlamli olarak yiiksekti (medyan degerler: GGT:
43 vs 11 mg/dL, ESR: 41 vs 26.5 mm/saat, Hemoglobin:
14.2 vs 12 g/dL; siras1 ile p=0.002, 0.004 ve 0.019).
Ayrica sayisal degiskenlerin korelasyon analizleri
degerlendirildiginde TAI skoru trigliserid (p=0.04,
R=0.66), GGT (p=0.05, R=0.408) ve ESR (p=0.04,
R=0.44) degerleri ile pozitif korelasyon gostermekteydi.
(Tablo 2).
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Tablo 2: Sayisal para netreler ile TAI skoru are indaki iliskin in korelasyon analizi

DAS- Total
Yas TAI o8 PASI AST ALT GGT | iestorol
Yas 1
TAI 09 1
DAS-28 0.4 0.68 1
PASI 05 0.71 0.48 1
AST 02 0.56 0.22 0.72 1
<0.001
02 0.16 0.39 0.39 1
ALT (080)
GGT 02 005(0.408) 09 0.74 0.04 (0.43) 0.003 1
(0.611)
Total
0.7 0.55 0.89 0.06 0.62 0.49 0.164 1
kolesterol
Trigliserid 05  0.04(0.66)  0.69  0.05 (0.48) 0.21 0.01(0.592) 0.02(0.5) 06
LDL <0.001
0.8 0.164
kolesterol 05 08 08 0.11 059 (0.9
CRP
03 0.68 0.21 0.98 0.17 0.1 0.19 0.89
ESR 046  0.04(-0.44) 06 0.73 0.15 0.29 0.18 0.16

AST: Aspartat aminotransferaz, ALT: Alanin aminotransferaz, CRP: C reaktif protein, DAS-28: Disease activity skoru,
ESR: Eritrosit sedimentasyon hizi, GGT: Gama glutamil transferaz, LDL: Diisiik dansiteli lipoprotein, PASI: Pseuriasis

Area and Severity Score, TAI: Tissue attenuation imaging

*Korelasyon Pearson analizi ile yapilmistir. Parantez iginde r degerleri verilmistir.

TARTISMA

Calismamizda psoriatik artrit komorbiditesi olarak
ADKY ile yeni bir 6l¢iim olarak TAI skoru arasindaki
iliskiyi degerlendirmeyi amacladik. Literatiirde benzer
bir ¢aligsmaya rastlamadik. Calisma sonuglarimiza gore
TAI skorunun ADKY olan psoriatik artritli hastalarda
kullanilabilir sensitif bir 6l¢iim oldugunu ispatladik.
ADKY olan hastalarda olmayanlara gore skoru anlamli
olarak yiiksek bulduk. Ayrica bu parametrenin ADKY
olan hastalarda GGT, trigliserid ve ESR ile korelasyonu
oldugunu belirledik.

Psoriasis, genellikle govde, sa¢ derisi ve ekstensor
ylizeylerde pullu, kizarik plaklarla kendini gosteren
heterojen bir inflamatuvar durumdur (14). Tutulumlari
arasinda cilt tutulumu en baskin tutulum olmakla
beraber ikinci siklikta eklem tutulumu eslik eder (15).
Kuzey Amerika'daki psoriasis tanili hastalarin yaklagik
ticte birinde eszamanli olarak PsA tespit edilmistir (16).
Ayrica psoriatik artrit birgok romatolojik hastalig: taklit
eden formlarda tutulumlara sahip olabilir. Bunlar
arasinda tilkemiz verilerine gore en ¢ok goriileni
poliartikuler  tutulumlu  formdur  (17). Bizim
¢alismamizda da hastalarin ¢gogunlugunda poliartikuler
tutulum goriilmiis olup sadece dort hastada spondilit
izlendi  (%16).
komorbiditelerin yonetimi de 6nemlidir.

Psoriasis, bir dizi eslik eden hastalikla iligkilidir, bunlar
arasinda kardiovaskiiler hastaliklar, metabolik sendrom

Tutulumlarin  yOnetimi  yanisira

riskinin artmasi, hipertansiyon, diyabet, arterioskleroz,
malignite, karaciger ve akciger bozukluklar1 ile
psikiyatrik hastaliklar (6zellikle yaygin olan anksiyete
ve depresyon) bulunmaktadir (18-22). Metabolik
sendrom, PsA'li hastalar arasinda sik¢a goriiliir ve
hastalik siddeti ile iligkilidir (23,24). Non-alkolik yagl
karaciger hastaliginin prevalansi, psoriasis ve PsA'li
hastalarda da artmistir (25). 2020 yilinda biiyiik bir
psoriatik artrit kohortunun verisine gore bu hastalarda
karaciger fonksiyon testi bozukluklart %32’ye varan
oranda eslik eder ve VKI, giinliik alkol tiiketimi, daha
fazla hasarli eklem sayisi, yiiksek C-reaktif protein ve
metotreksat, leflunomid veya timor nekroz faktorii
inhibitorleri kullanimu ile iligkilidir (26). 2015 yilinda
yayinlanan kapsamli bir meta-analiz verisinde psoriasis
olan hastalar, psoriasis olmayan kontrol grubuna kiyasla
ADKY riskinde artig gosterdiler (alti ¢aligma; n =
267,761 hasta; oranlar orani1 (OR): 2.15, % 95 CI: 1.57-
2.94) (27). Daha giincel bir veride ozellikle plak
psoriasise ADKY’nin eslik etme orami %49 olarak
bulunmugtur ve PASI skoru ile korelasyon gosterdigi
tespit edilmistir (22). Bu hastalarda ortak bir
hepatodermal aksisin bulundugu, komorbidite olarak
anilmasinin yanisira paylasilmig bir patogenetik yolagin
etkili oldugu tahmin edilmektedir (28,29). Dolayisiyla
psoriatik artrit tamili hastalarin diger komorbiditeler
oldugu kadar ADKY agisindan da takip edilmesi
onemlidir.
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ADKY, basit steatozdan steatohepatit (NASH) ve siroza
kadar ilerleyen patolojik karaciger durumlarimi igeren
saf bir metabolik karaciger hastalig1 olarak kabul edilir.
Su ana kadar, ADKY epidemik boyutlara ulasmis ve bati
iilkelerinde kronik karaciger hastaliginin en yaygin
nedeni olarak raporlanmustir (genel niifusta yetigkinlerin
%32’sine kadarin1 etkileyebilir) (30). Giiniimiizde
bunun adiposite iligkili bir kronik hastalik oldugu,
hepatik/ekstrahepatik kanser ve kardiovaskuler hastalik
ile iligkisi bilinmektedir (31). Hiicresel yagin
hepatositlerin %5 ve daha fazlasinda bulunmasi,
karaciger yaglanmasi olarak tanimlanir ve tarihsel
olarak  karacigerin  yag  igerigi = biyopsilerle
degerlendirilir. Ancak, karaciger biyopsisi invazivdir ve
yiksek  maliyet, diizensiz yag dagilimindan
etkilenebilecek kiigiik 6rnek boyutu, ciddi kanama riski
gibi dezavantajlar1 vardir (32). Bu nedenle, bilinen veya
siiphelenilen ADKY’li hastalarin teshisinin konulmasi
ve takip edilmesi i¢in invaziv olmayan tekniklerin
kullanilmasi 6nemlidir.

TAI ultrason temelli karaciger yagi 6l¢limii igin yeni bir
teknolojidir (33). Ayrica daha 6nce bu yontem manyetik
rezonans (MR) goriintilleme ile karsilastirilmig ve
yiiksek sensitivite ve spesifite ile ADKY tanis1 koymada
etkin oldugu kanitlanmistir (9). Ayni ¢alismada ADKY
icin tanisal alt degerine 0.9 ve iizeri dB/cm/MHz
degerlerin oldugu gosterilmistir. Bizim calismamizda
ADKY olanlarda TAI skorunun medyan deger olarak
0.91 dB/cm/MHz oldugu goriilmiistiir. Bu skorun en
onemli kazanimi, standart USG goriintiilemede en
biiylik sorun olan subjektivitenin ve degerlendirmenin
bliyllkk oranda kalitatif olmasmin ortadan kalmus
olmasidir. Kantitatif degerlendirmede siliphesiz MR
goriintiileme altin standart tekniktir, ancak pahali
olmasi, kontrast alerjisi riski ve ozellikle glomertiler
filtrasyon orant 30 ve alt1 olanlarda nefrojenik sistemik
fibrozis riski nedeniyle pratik kullanima elverisli
degildir (34-36). Bu nedenle ultrason bazli bir kantitatif
degerlendirme araci olmasi, hastalarin takibine biiyilik
katk1 saglamistir. Oldukg¢a yeni olan TAI goriintiileme
bu alanda biiyiik bir acig1 kapatacak gibi goriinmektedir.
Ayrica numerik bir skorun varligi, takiplerde
degerlendirmeyi  kolaylastiracakti. ~ ADKY  olan
hastalarda TAI goriintiileme teknigi skorlamasinin ayri
klinisyenler arasi degerlendirme ile inter-observer
degerlendirme {iilkemizden bir caligmada bakilmis ve
giivenilirligi  kanitlanmistir  (37). Bu nedenle bu
yontemin PsA’ll hastalarda ADKY degerlendirmede
rutin olarak kullanilmasinin klinik pratige biiyiik katkist
olacagini diistinmekteyiz.

Calismamizin bazi limitasyonlar1 mevcuttur. Oncelikle
hasta popiilasyonumuz oldukca kiigliktiir. Ayrica
psoriatik artrit hastalarint ADKY olup olmamasina gore
kendi iginde karsilagtirma yapilmigtir. Psoriasis tanili
hastalar, saglikli kontroller ve psoriasisten bagimsiz

ADKY olanlar olarak c¢oklu grup analizleri ile
degerlendirilebilirse g¢alismanin sonuglar1 daha fazla
anlam kazanabilir

Sonu¢ olarak psoriatik artrit hastalarinda ADKY
varligin1 degerlendirmek, ileride gelisebilecek ADKY
ye bagli hepatik yetmezlik ve malignite gibi riskleri
ongdrmek agisindan Onemlidir. Klinisyenlerin rutin
romatolojik  degerlendirme  esnasinda  hastalik
aktivitesini Dbelirlemesinin yani sira komorbiditeleri
sorgulmas1 ve degerlendirmesi ileride gelisebilecek
komplikasyonlar1 Onleme agisindan hayati Onem
tagimaktadir. Psoriatik artrite sik eslik eden bir hastalik
olan ADKY’yi degerlendirmede TAI skoru noninvazif,
kantitatif ve giivenilir bir parametredir.

Cikar Catismasi Beyani: Yazarlar arasinda herhangi bir
¢ikar catismasi bulunmamaktadir.
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THE USE OF NERVE MONITORIZATION IN PAROTID,
SUBMANDIBULAR GLAND AND FACIAL SURGERY AND ITS
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Parotis, Submandibuler Bez ve Yiiz Bolgesi Cerrahisinde Sinir Monitéorizasyonu Kullanimi ve
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ABSTRACT
Objective: The facial nerve and its branches are at risk during
facial surgery. The surgery with the highest risk is parotid and
submandibular gland surgery. An attempt was made to
determine threshold values in terms of paralysis in nerve
monitoring parameters. These determined values could not be
used to predict facial nerve function after surgery. The aim of
this study is to investigate the relationship between the
parameters detected by nerve stimulation during surgery and
postoperative facial

nerve dysfunction in patients who

underwent parotid and submandibular gland surgery.

Material and Methods: A total of 29 facial nerve branches of
13 patients who underwent superficial parotidectomy or
submandibular gland resection were examined. Patients were
examined in two groups: those who did not develop paralysis
after surgery and those who developed paralysis or sequelae.
The relationship between the patient's pre- and postoperative
House-Brackmann staging and potential changes detected

during surgery was investigated.

Results: Paralysis was detected in 8 of 29 nerves that were
stimulated, and the affected branches were the cervicofacial
branch and the marginal mandibular branch. No difference was
observed in the mean threshold stimulation values and
responses determined before, during and at the end of dissection
between patients who developed paralysis and those who did

not.

Conclusion: Unlike the literature, it is determined that no
electrophysiological measurement result can predict the
postoperative phase as a result of ROC-curve analysis and
logistic regression analysis. It is thought that these results are
caused by the fact that the developing paralysis is at low stages

and heal within one month.

Keywords: Parotid cancer, submandibular gland neoplasms,

facial injury,
monitoring

nerve intraoperative  neurophysiological

(074
Amag: Yiiz bolgesi cerrahisi sirasinda fasiyal sinir ve dallar
risk altindadir. Bu riskin en fazla oldugu cerrahi ise parotis ve
submandibuler bez cerrahisidir. ~ Sinir monitdrizasyon
parametrelerinde paralizi agisindan sinir degerler saptanmaya
caligilmistir. Saptanan bu degerler cerrahi sonu fasiyal sinir
fonksiyonunu tahmin etmekte kullanilamamistir. Bu ¢alismanin
amact parotis ve submandibuler beze cerrahi uygulanan
hastalarda sinir stimiilatorii kullanimi ile cerrahisi sirasinda
saptanan parametrelerin postoperatif fasiyal sinir fonksiyon

bozuklugu ile iliskilisinin arastirilmasidir.

Gere¢ ve Yontemler: Calismaya parotis veya submandibular
bezde kitle nedeniyle opere edilen ve preoperatif fasiyal
fonksiyonlar1 dogal olan 13 hastanin toplam 29 fasiyal sinir dali
incelenmistir. Hastalar cerrahi sonrasi paralizi gelismeyen ve
paralizi veya sekel gelisen olmak iizere iki grupta incelenmistir.
cerrahi  Oncesi  ve House-Brackmann

Hastanin sonrasi

Evrelemesi ile cerrahi sirasinda saptanan  potansiyel

degisiklikleri arasindaki iliski arastirilmistir.

Bulgular: Uyarim yapilan 29 sinirden §’inde paralizi saptanmis
olup etkilenen dallar servikofasiyal dal ve marjinal mandibular
daldi.

diseksiyon oncesi, diseksiyon sirasinda ve sonunda saptanan

Paralizi gelisen ve gelismeyen hastalar arasinda
ortalama esik uyarilma degerleri ve cevaplar1 arasinda fark

gbzlenmedi.

Sonug: Literatiirden farkli olarak yapilan ROC-curve analizi ve
lojistik regresyon analizi sonunda hicbir elektrofizyolojik dl¢iim
sonucunun postoperatif evreyi ongéremedigi saptandi. Gelisen
paralizilerin diisiik evrede olmast

ve bir ay igerisinde

iyilesmesinin bu sonuglara neden oldugu disiiniildii.

Anahtar Kelimeler: Parotis tiimérleri, submandibuler bez
neoplazileri, fasiyal sinir yaralansi, intraoperatif norofizyolojik

monitorizasyon
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INTRODUCTION
The facial nerve and its branches are at risk during facial
surgery, the surgery with the highest risk is parotid and
submandibular gland surgery. Although most parotid
gland tumors are benign, the standard treatment of
tumors of this gland is based on the principle of
dissecting the facial nerve at the beginning of surgery.
Temporary or permanent facial nerve paralysis develops
in approximately 20% of patients who undergo parotid
gland surgery (1). Factors that increase the risk of
paralysis have been reported as deep lobe tumors, large
tumors, prolonged surgery time, bleeding, revision
surgery, and not using nerve monitoring (1,2). In case of
paralysis development, the recovery period is on
average 6 months. The incidence of paralysis decreases
significantly with the use of intraoperative facial nerve
monitoring (1). Submandibular gland tumors are mostly
malignant, and the marginal mandibular branch of the
facial nerve, which provides the functions of the lower
lip, is at risk during surgery in this region.
During surgeries performed on the face, either due to
trauma or mass, the facial nerve branch adjacent to the
dissection area may be damaged. During these surgeries,
detecting the facial nerve branches at the beginning of
the surgery reduces the risk of damage and ensures safe
surgery. Intraoperative nerve stimulation is a routinely
used technique in facial surgery (3). Facial nerve
monitoring allows the facial nerve to be located during
surgery. With this technique, determining the normal
values of the facial nerve potentials and interpreting the
changes during surgery are warnings about nerve
damage.
The aim of the study is to investigate the relationship
between the stimulation thresholds and responses
recorded before, during and at the end of surgery using
nerve monitoring during surgery in patients who
underwent superficial parotidectomy or submandibular
gland excision, and the patient's post-surgical facial
nerve function.

MATERIALS AND METHODS
In the prospective study, 29 facial nerve branches of 13
adult patients who underwent superficial parotidectomy
or submandibular gland excision due to a mass in the
parotid and submandibular glands at Kirikkale
University Faculty of Medicine Hospital and whose
facial functions were normal before surgery were
examined. The patients were examined in two groups:
those who did not develop paralysis after surgery and
those who developed paralysis or sequelae. House-
Brackmann Staging, based on clinical examination, was
used to evaluate the facial nerve functions of the patients
before and after surgery. At the beginning of the
operation, the relevant facial nerve branch was found in
the patients and the nerve threshold stimulation

potentials and responses detected before, during and at
the end of the dissection were recorded using a nerve
stimulator (NIM Response 3.0, US). The relationship
between the patient's postoperative House-Brackmann
staging and the potential changes and responses detected
during surgery was investigated.

All patients gave informed written consent. The study
was approved by the University of Kirikkale Clinical
Research Ethics Committee (date 09.2021, no:09/02)
and supported by the University of Kirikkale Scientific
Research Project Committee (no: 2021/092).

Nerve Monitoring

Needle electrodes were used to record facial activity in
the muscle areas innervated by the frontal, zygomatic,
buccal and marginal mandibular nerves. Grounding and
stimulator anode electrodes were placed on the sternum.
A stimulation probe was incorporated into the sterile
operator. All electrode cables were connected to a circuit
box and necessary adjustments were made. During
surgery, electrical stimulation was given to the facial
nerve branches via a stimulation probe as soon as they
were first detected before the dissection, in the middle
of the dissection, and after the dissection was completed.
The threshold stimulation value was determined by
starting from 0.05 mA and increasing it by 0.05, and the
response occurring during this stimulation was recorded
inpVv.

Statistical analysis

Statistical Package for Social Sciences (SPSS) version
20.0 software was used for the data analysis. Data were
given as mean + standard deviation (SD), median
(minimum-maximum)  values, or numbers and
percentages. The Independent Samples t-test was used
to compare parametric data, and the Mann-Whitney U
test to compare non-parametric data. Categorical data
were analyzed with Fisher's Exact test. The paired
samples t-test and Wilcoxon signed rank test were used
to compare the patient’s repeated measurement values.
Correlations between patient data were analyzed with
Spearman's rho correlation test. ROC-curve test and
logistic regression test were performed to predict the
risk of postoperative grade. A value of p<0.05 was
considered statistically significant.

RESULTS
Superficial parotidectomy was performed in 8 patients
and submandibular gland resection was performed in 5
patients. Of the 29 nerves stimulated, 8 were the main
trunk, 8 were the temporofacial branch, 8 were the
cervicofacial branch, and 5 were the marginal
mandibular branch. The demographic characteristics of
the patients according to the surgery performed, the
average threshold stimulation values (mA) and
responses (LV) determined before, during and at the end
of the dissection are presented in Table 1. After surgery,
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paralysis was detected in 8 of 29 branches, and the
affected branches were the cervicofacial branch and the
marginal mandibular branch (3,5). Stage 2 paralysis was

detected in 7 of these branches and stage 3 paralysis was
detected in 1.

Table 1: Demographic data of the study population and mean or median electrical stimulus and response values according

to the type of surgery
PAROTID SUBMANDIBULAR
Mean+SD/ Mean+SD/
GROUP Median (min-max)/ Median (min-max)/ t/ Z/ X? p
N (%) N (%)
Age 60.40+6.58 45.75+12.44 2.404* 0.035
Sex Female 4 (30.8) 2 (15.4) 3.745% 0.053
Male 1(7.7) 6 (46.2)
Removing side Left 3 (60) 4 (50)
Right 2 (40) 4 (50)
Pre-dissection mA 0.17 (0.05-0.50) 0.10 (0.05-0.25) -1.266F 0.205
Intra-dissection mA 0.15 (0.05-0.40) 0.15 (0.05-0.30) -0.2467 0.806
Post-dissection mA 0.15 (0.05-0.40) 0.25 (0.05-0.40) -0.0297 0.977
Pre-dissection pV 223 (105-886) 118 (100-1721) -1.1267 0.260
Intra-dissection uV 262 (105-1452) 140 (100-1257) -1.6507 0.099
Post-dissection pV 286 (104-1480) 213 (100-812) -0.577% 0.564
Postoperative Grade 1 2 (15.4) 8 (61.5) 5.482% 0.035
2 2 (15.4) 0 (0.0)
3 1(7.7) 0 (0.0)

(*) t value. Independent samples t test; (#) Z value. Mann Whitney U test; (1) X? value. Fisher's exact test. p<0.05

Data including statistical comparison of electrical
stimulation and response values of the branches before
dissection, in the middle of dissection and after
dissection are presented in Table 2. According to these
results, a statistically significant difference was detected
in the responses obtained from the cervicofacial branch
before and during dissection (p=0.036), before and after
dissection (p=0.036), and no difference was observed in
the amount of electrical stimulation.

Demographic characteristics of the patients according to
House-Brackmann staging, average threshold values
and responses determined before, during and at the end
of dissection are presented in Table 3. No difference was
observed in the mean threshold stimulation values and
responses determined before, during and at the end of
dissection between patients who developed paralysis
and those who did not. Comparison of average
stimulation thresholds and responses according to
branches and postoperative stage is given in Table 4. As
a result of this analysis, no significant difference was
detected in the stimulation thresholds and responses of
any branch according to the postoperative stage.

As a result of the correlation analysis, no statistical
correlation was found between the patients'
postoperative ~ stage  and  electrophysiological
measurement results. Additionally, as a result of the
ROC-curve analysis and logistic regression analysis, it
was determined that no electrophysiological

measurement results could predict the postoperative
phase (Table 5).
DISCUSSION

Nerve monitoring was first developed to monitor cranial
nerve functions and integrity during skull base surgery.
Intraoperative facial nerve monitoring is a method
recommended for routine application in skull base, face
and head and neck surgery (4,5). Studies have found that
the threshold potential detected after surgery in patients
using intraoperative facial nerve monitoring during
facial region surgery is associated with the paralysis that
develops after surgery (6,7). The rate of paralysis in any
branch of the facial nerve after parotid surgery is 45-
52% after partial surgery and 79% after total
parotidectomy (6,8).

The predictive effect of facial nerve monitoring
parameters has been demonstrated in many neuro-
otological studies (4,9,10). It has been stated that
stimulation thresholds above 0.05 mA together with
response levels lower than 240 pV can be used to predict
paralysis lasting more than 1 year after vestibular
schwannoma surgery (4). The threshold potential before
dissection, which is measured during intraoperative
monitoring of the facial nerve in parotid surgery and is
considered normal, is 0.22 mA, and the threshold
potential after dissection is 0.24 mA (6). In patients who
developed early paralysis after surgery, the threshold
potential was found to be higher (0.27 mA), and as a
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result of ROC analysis, it was stated that if 0.25 mA was
taken as the limit value, it could be used as an indicator
of early paralysis with 47% sensitivity and 82%
specificity (6). It has been stated in the literature that

electromyographic (EMG) potential changes detected
by intraoperative continuous EMG monitoring of the
facial nerve during surgery have no relationship with
post-surgical facial nerve function (11,12).

Table 2: The comparison of electrical stimulus and response of the branches at the beginning, during and after the

dissection
Group  Stimulated nerve branch Variable Median (min-max) Z p
Predissection mA 0.20 (0.10-0.50) -1.289  0.197
During dissection mA 0.15 (0.05-0.40)
Predissection mA 0.20 (0.10-0.50) -0.425 0.671
Postdissection mA 0.15 (0.10-0.40)
During dissection mA 0.15 (0.05-0.40) -1.633 0.102
Main truncus Postdissection mA 0.15 (0.10-0.40)
Predissection uV 337.5 (186-886) -0.169  0.866
During dissection pV 291 (156-597)
Predissection uV 337.5 (186-886) -0.700 0.484
Postdissection uV 303 (171-635)
During dissection pV 291 (156-597) -1.183  0.237
Postdissection uV 303 (171-635)
Predissection mA 0.20 (0.05-0.40) -1.841  0.066
During dissection mA 0.15 (0.20-0.40)
a Predissection mA 0.20 (0.05-0.40) -1.342  0.180
<ZJ1 Postdissection mA 0.15 (0.05-0.40)
- Intraoperative mA 0.15 (0.20-0.40) -1.633  0.102
g Cenvicofacial branch Postdissection mA 0.15 (0.05-0.40)
= Predissection uV 200 (141-662) -2.100  0.036
o) Intraoperative pV 261 (105-1452)
E‘t Predissection uV 200 (141-662) -2.100  0.036
A Postdissection pV 393 (104-1480)
During dissection pV 261 (105-1452) -1.120  0.263
Postdissection uV 393 (104-1480)
Predissection mA 0.15 (0.15-0.40) -0.535  0.593
During dissection mA 0.15 (0.13-0.40)
Predissection mA 0.15 (0.15-0.40) -0.849  0.396
Postdissection mA 0.20 (0.13-0.40)
During dissection mA 0.15 (0.13-0.40) -1.732  0.083
Temporofacial branch Postdissection mA 0.20 (0.13-0.40)
Predissection uV 202.5 (105-414) -1.540 0.123
During dissection pV 234.5 (116-428)
Predissection uV 202.5 (105-414) -0.560 0.575
Postdissection pV 207 (116-645)
During dissection pV 234.5 (116-428) -0.338  0.735
Postdissection uV 207 (116-645)
Predissection mA 0.10 (0.05-0.25) -1.342  0.180
% During dissection mA 0.15 (0.05-0.30)
< Predissection mA 0.10 (0.05-0.25) -1.342  0.180
o Postdissection mA 0.25 (0.05-0.40)
o During dissection mA 0.15 (0.05-0.30) -0.447  0.655
g Marainal branch Postdissection mA 0.25 (0.05-0.40)
2 g Predissection pV 118 (100-1721) -0.674  0.500
3 During dissection pV 140 (100-1257)
Z Predissection pV 118 (100-1721) -0.405  0.686
<§E Postdissection pV 213 (100-812)
m During dissection pV 140 (100-1257) 0.000  1.000
a Postdissection pV 213 (100-812)

Wilcoxon signed ranks test, p<0.05
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Table 3: Demographic data and mean stimulus and response according to grade

GRADE 1 GRADE >1
Mean + SD/ Mean + SD/
GROUP Median (min-max)/ Median (min-max)/
N (%) N (%) t/ Z/ X2 p
Age 48.50+12.47 61+8.89 -1.596*  0.139
Sex Female 3(23.1%) 3(23.1%) 45501  0.033
Male 7 (53.8%) 0 (0.0%)
Removing side Left 5 (38.5%) 2 (15.4%) 0.4463  0.800
Right 5 (38.5%) 1 (7.7%)
Pre-dissection mA 0.15 (0.05-0.50) 0.20 (0.05-0.40) -0.0251  0.980
Intra-dissection mA 0.15 (0.10-0.40) 0.15 (0.05-0.40) -0.0261 0979
Post-dissection mA 0.15 (0.05-0.40) 0.25 (0.05-0.40) -0.866+  0-386
Pre-dissection pV 250 (105-886) 200 (100-1721) -0.7571  0.449
Intra-dissection pV 259 (100-1452) 253.50 (105-1257) -0.458+  0.647
Post-dissection pV 245 (100-1480) 393 (104-812) -0.6101  0.542

(*) t value. Independent samples t-test; (7) Z value. Mann Whitney U test; (}) X? value. Fisher's exact test. p<0.05
Y

Table 4: Comparison of mean or median electrical stimulus and response values according to the branches and grade

Pre-d Pre-d Intra-d
GROUP Stimulated Pre-d mA  Intra-d mV — mV — mV —
nerve branch Pre-d mA — mA — Intra-d Post-d Post-d
Intra-d mA Post-d mA Post-d mA mV mV mV
-1.289 -0.425 -1.633 -0.169 -0.700 -1.183
Grade 1
) p 0.197 0.671 0.102 0.866 0.484 0.237
Main truncus . . . .
Grade >1 - - - - -
Z -1.342 -1.000 -1.000 -1.604 -1.604 0.000
Grade 1
gland branch Z -1.342 -1.000 -1.414 -1.214  -1.483 -1.214
Grade >1
p 0.180 0.317 0.157 0.225 0.138 0.225
Z -0.535 -0.849 -1.732 -1.540 -0.560 -0.338
Grade 1
Temporofacial p 0593 0.396 0.083 0.123 0575 0.735
branch 7 - - - - - -
Grade >1
D R - - - - i
Z -1.000 0.000 -1.000 -0.447 -0.447 -1.000
Submand- Grade 1
ol Marginal p 0.317 1.000 0.317 0.655 0.655 0.317
ibular
land branch Z -1000  -1.342  -1000  -1.069  -0535  -0.535
9 Grade >1
p 0.317 0.180 0.317 0.285 0.593 0.593

Pre-d: Pre-dissection, Intra-d: Intra-dissection, Post-d: Postdissection, Wilcoxon Signed Ranks test, p<0.05
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Table 5: ROC-curve analysis and logistic regression analysis

ROC-Curve for prediction of the postoperative grade

95% Confidence Interval

Variable(s) AUC p Lower Upper
Pre-dissection mA 0.500 1.000 0.233 0.767
Pre-dissection mV 0.422 0.525 0.184 0.660
Intra-dissection mA 0.503 0.980 0.253 0.753
Intra-dissection mV 0.444 0.647 0.203 0.684
Post-dissection mA 0.594 0.446 0.337 0.850
Post-dissection mV 0.597 0.431 0.343 0.851

Logistic regression test for prediction of the postoperative grade

95% Confidence Interval

Variable(s) B Wald p Odds ratio
Lower Upper
Pre-dissection mA -0.065 0.572 0.449 0.937 0.793 1.108
Pre-dissection mV 0.003 1.955 0.162 1.003 0.999 1.008
Intra-dissection mA -0.012 0.017 0.896 0.988 0.820 1.190
Intra-dissection mV -0.004 1.197 0.274 0.996 0.988 1.003
Post-dissection mA 0.118 1.635 0.201 1.125 0.939 1.349
Post-dissection mV 0.003 0.944 0.331 1.003 0.997 1.010

AUC: Area under the curve

In our study, stimulation thresholds and responses to the
main trunk, cervicofacial branch, temporofacial branch
and marginal mandibular nerve revealed during parotid
and submandibular gland surgery before, during and
after dissection were measured and their relationships
with post-surgical facial functions were examined.
Paralysis was detected in 27.6% of the 29 branches
examined. This rate is low compared to the literature (6).
62.5% of these paralysis was observed in the
cervicofacial branch, 37.5% in the marginal mandibular
branch, 87.5% in stage 2, 12.5% in stage 3, and all of
them recovered within one month. Consistent with the
literature, the average stimulation threshold was found
to be between 0.17-0.25 mA (6). The responses detected
after these warnings varied between 118-342 uV. When
the stimulation thresholds and responses were
determined for each nerve branch before, during and
after dissection were compared, no significant
difference was detected in branches other than the
cervicofacial branch. While no significant difference
was detected in the stimulation thresholds of the
cervicofacial branch, a significant increase was
observed in the responses before and during dissection
and before and after dissection. Unlike the literature, no
difference was observed between the mean threshold
stimulation values and responses determined before,
during and at the end of dissection between patients who
developed paralysis and those who did not, both when
all data were evaluated and when individual branches
were examined. As a result of the correlation analysis,
no statistical correlation was found between the patients'
postoperative  stage  and  electrophysiological
measurement results.

As a result of ROC-curve analysis and logistic
regression analysis, unlike the literature, it was
determined that no electrophysiological measurement
result could predict the postoperative phase. It was
thought that these results were caused by the fact that the
developing paralysis was at a low stage and healed
within one month.

Limitations of the study include the small number of
patients and branches examined and the small number of
branches that developed paralysis. In addition, as a
result of superficial parotidectomy cases being included
in the study and total parotidectomy patients not being
included in the study due to the small number, short-
term and low-grade paralysis was observed, and
therefore it was thought that no predictive parameters
were detected.
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QUALITY, RELIABILITY, AND CONSERVATIVE TREATMENT
CONTENTS OF TURKISHWEBSITES AND YOUTUBE VIDEQOS

ON ADOLESCENT IDIOPATHIC SCOLIOSIS

Bana Skolyozu Anlatir misin? Adélesan Idiopatik Skolyoz Konulu Tiirkce Internet Sayfalar:
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ABSTRACT
Objective: The aim of the study was to compare the quality and

reliability of Turkish web pages and YouTube videos prepared
for adolescent idiopathic scoliosis information. Another aim of
the study was to compare whether internet pages and YouTube
videos contain some features related to conservative treatment
(brace and exercise).

Material and Methods: A total of 46 Turkish digital contents
related to adolescent idiopathic scoliosis (23 web pages and 23
YouTube videos) were included in the study. The quality of
digital content was measured according to the general quality
score and reliability of the Journal of American Medical
Association benchmark criteria.

Results: The general quality scores (p=0.540) and Journal of
American Medical Association benchmark scores (p=0.591) of
the Turkish websites and the YouTube videos related to
adolescent idiopathic scoliosis were similar. However, the
reliability and educational quality of Turkish websites and
videos on adolescent idiopathic scoliosis were insufficient.

Conclusion: Although the Turkish website and YouTube videos
on adolescent idiopathic scoliosis contain valuable information,
their quality and reliability need to be increased. Video and web
pages are not advantageous compared to each other in terms of
educational quality. Additionally, videos and websites should
include more information about the conservative treatment of
adolescent idiopathic scoliosis.

Keywords: Adolescent, internet, scoliosis, spine

(074
Amag¢: Calismanin  amact adolesan idiopatik  skolyoz
bilgilendirmesi i¢in hazirlanmis Tirkge internet sayfalari ve
YouTube videolarmin kalite ve giivenilirligini karsilastirmakti.
Internet sayfalar1 ile Youtube videolarimin konservatif tedavi
(korse ve egzersiz) igeriklerinin karsilastirilmasi ¢alismanin bir

diger amactydi.

Gere¢ ve Yontemler: Adolesan idiyopatik skolyoz ile ilgili
toplam 46 Tirkge dijital igerik (23 web sayfasi ve 23 YouTube
videosu) ¢alismaya alindi. Dijital iceriklerin kalitesi genel kalite
skoru ve giivenilirlikleri Amerikan Tabipler Birligi Dergisi
karsilastirma kriterlerine gore 6l¢iildii.

Bulgular: Adolesan idiopatik skolyoz ile iligkili Tiirkge internet
sayfalar1 ile Youtube videolarmin genel kalite skorlar1 (p=0,540)
ve Amerikan Tabipler Birligi karsilagtirma skorlar1 (p=0,591)
benzerdi. Bununla birlikte addlesan idiopatik skolyoz ile ilgili
Tiirkge internet sayfalarinin ve videolarnin giivenilirlikleri ve
egitsel kaliteleri yetersizdi.

Sonug: Adolesan idiopatik skolyoz konulu Tiirk¢e internet
sayfa ve YouTube videolar1 degerli bilgiler igermesine ragmen
kalite ve giivenilirliklerinin arttirilmas1 gerekmektedir. Video ve
internet sayfalar egitsel kalite agisindan birbirine gére avantajli
degildir. Ayrica video ve internet sayfalarinin adélesan idiopatik
skolyozun konservatif tedavisi ile ilgili bilgilere daha ¢ok yer
vermesi gerekmektedir.

Anahtar Kelimeler: Addélesan, internet, skolyoz, omurga

E Correspondence / Yazigma Adresi:

Phone / Tel: +903762189587
Received / Gelis Tarihi: 11.12.2023

v PhD. Tugba ARSLAN

A Department of Occupational Therapy, Faculty of Health Science, Karatekin University, CANKIRI, TURKIYE
E-mail / E-posta: tubapksr@gmail.com

Accepted / Kabul Tarihi: 08.04.2024

KUTFD | 149


mailto:tubapksr@gmail.com
https://orcid.org/0000-0003-3848-1017
https://orcid.org/0000-0001-8726-0128
https://orcid.org/0000-0002-5070-2524
https://orcid.org/0000-0002-5429-1929
https://orcid.org/0000-0003-3880-4779
https://orcid.org/0000-0003-3848-1017

Arslan T et al.
Scoliosis Surfing on the Internet

KU Tip Fak Derg 2024;26(2):149-155
Doi: 10.24938/kutfd.1403440

INTRODUCTION

Scoliosis is 10° or more frontal plane curvature of the
spine that is radiologically confirmed. The etiology of
the majority (80%) of cases is unknown and is referred
to as idiopathic scoliosis (1,2). Most cases of idiopathic
scoliosis (80-90%) occur between the ages of 11-18 and
are defined as adolescent idiopathic scoliosis. The
worldwide prevalence of adolescent idiopathic scoliosis
is 0.47-5.20% (3). In Turkey, this rate is reported to be
2.3% (4). Conservative and surgical treatment options
are available in adolescent idiopathic scoliosis (5-8).
Treatment is a long process and requires active
participation and compliance of the patient and/or
caregivers (9). This participation and compliance are
directly related to the patients' levels of knowledge
about scoliosis (10). Nowadays the internet has become
the most important resource that patients and/or
caregivers use to get information about scoliosis like
other diseases (11,12). It has been reported that
adolescent idiopathic scoliosis patients and their
caregivers use Internet resources almost twice as much
to understand their diagnosis compared to other
orthopedic patients (12). Nevertheless, studies on
scoliosis have reported that the quality and reliability of
Internet-based information is not sufficient (12-15).
Additionally, more studies are needed to determine
whether Internet-based information can contribute to the
management of the deformity, apart from simple
education about scoliosis and its treatment (14).

The importance of patient education in scoliosis and the
transformation of the internet into a conventional
information source in patient education have led to the
need for studies on the accuracy and quality of internet
content on scoliosis. As far as we know, the quality and
reliability of Turkish websites and YouTube videos
providing information about adolescent idiopathic
scoliosis have not been investigated before. For these
reasons, in this study, we aimed to compare the
reliability and quality of websites and YouTube videos
on adolescent idiopathic scoliosis. Also we aimed to
examine whether web pages and YouTube videos
contain information about certain features of exercise
and brace treatments, which are among the conservative
treatment regimens of scoliosis.

MATERIALS AND METHODS
A total of 46 digital content, including 23 web pages and
23 YouTube videos, were included in the study. The
inclusion criteria were websites and YouTube videos
covering the topic of adolescent idiopathic scoliosis in
Turkish. Exclusion criteria; sponsored content, videos
provided by sources other than YouTube, similar

content from the same source, videos describing patient
experiences, those not prepared by healthcare
professionals, and a Wikipedia page (12-15).
Furthermore, videos shorter than 4 minutes or longer
than 20 minutes were excluded as it was assumed that
these videos would either not contain enough
information for analysis or would be too long to attract
the viewer's attention (16,17). Since public internet
pages and YouTube videos were used in this study
ethical approval and informed consent were not
required.

The keyword ‘adolescent idiopathic scoliosis' was typed
in Turkish into the Google search engine on June 15,
2023. Of the first 39 Turkish web pages scanned 23 of
them meeting the inclusion criteria were included in the
study. Sponsored content (n=9), Wikipedia page (n=1),
and similar content from the same source (n=6) were
excluded. However, among the first 47 Turkish
YouTube videos, 23 that met the inclusion criteria were
included in the study. Similar videos from the same
source (n=17), patient experience (n=3), and videos
prepared by non-health care professionals (n=4) were
excluded.

Outcomes

It was noted whether internet pages and YouTube videos
provided information about scoliosis diagnosis, surgical
treatment, brace treatment, and exercise therapy (13). In
addition, the information provided by the contents about
exercise and brace treatment was detailed. It was
recorded whether the contents emphasized the
importance of exercise therapy, whether there was a
warning about the results of incorrect exercise
programs, whether they gave information about the type
of exercise and specific exercise approaches
recommended by The International Society on Scoliosis
Orthopedic and Rehabilitation Treatment (SOSORT)
(8). It was determined whether the contents contained
information about the importance of brace treatment
indication for brace treatment, how the brace should be
used, and when the brace should be dropped (9).

The quality of web pages and YouTube videos was
measured with the general quality score scale and
recorded as the GQS. According to the general quality
score scale, the content was scored between 1 and 5, and
the educational quality of the content, which was not
specific to scoliosis, was determined (Table 1). The
higher score indicated the better quality (18). Scoring
was done by each researcher separately. Researchers
examined the different rated contents together and
reached a consensus on a common score.
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Table 1: General quality score criteria

Score  Explanation

1 Low quality; extremely improbable to provide any benefit for patients

2 Low quality, however some knowledge is available; very little utilize for patients

3 Suboptimal flow, some knowledge covered however significant issues lacking; slightly helpful for patients
4 Well quality and fluent, the most significant issues are covered; beneficial to patients

5 Superb quality and fluent; extremely helpful for patients

The accuracy and reliability of the source of web pages
and YouTube videos were evaluated using the Journal
of the American Medical Association (JAMA)
benchmarks. These criteria are; authorship, attribution,
explanation, and timeliness (Table 2) (19). Web pages
and YouTube videos were given 1 point if they
contained information about the criterion, and O if they

did not. The sum of the scores from each criterion was
recorded as the JAMA score and the higher the score
indicated the better the accuracy and reliability of the
source. Scoring was done by each researcher separately.
Researchers evaluated websites and YouTube videos
with different scores together and reached a consensus
on a common score.

Table 2: The Journal of American Medical Association (JAMA) benchmark criteria

Authorship Creators and contributors, their ties, and related certification should be supplied.
— References and fountain-heads for whole context should be distinctly noted and all associated
Attribution : .
copyright knowledge listed.
: Internet site "possession”, any sponsorship, advertisement, insurance, commercial financing
Disclosure ; ; ; .
agreements or assist, or potency conflicts of interest must be distinctly and full revealed.
Currency Uploaded date and updated dates of the context was should be pointed out.

Statistical analysis

The sample size was calculated using G*Power version
3.1.7 for Windows (G*Power, University of Diisseldorf,
Diisseldorf, Germany) based on a calculation of the
study’s power to detect significant changes in GQS. This
calculation was performed using the GQS of the surgery
technique and exercise training variables for kyphosis
reported in a study by Erdem MN and Karaca S. (20).
Accordingly, a total of at least 46 items, 23 in each
group, had to be included in the study (effect size=0.99,
alpha=0.05, 1-beta=0.95; current power=95).

SPSS (SPSS,V20; IBM Corp) was used for data
analysis. The conformity of the data to the normal
distribution was examined by visual methods (histogram
and qq graphs), analytical methods (Shapiro Wilk test),
and coefficients of kurtosis and skewness. Continuous
variables were expressed as mean + standard deviation
values, categorical variables as numbers (n) and
percentages (%). The significance of the difference
between two means test was used to compare data that
met the parametric test assumptions. Differences
between categorical variables were determined by Chi-
square analysis.

RESULTS

The occupational distribution of the examined websites
and YouTube video creators are given in Figure 1.
Among the YouTube videos (n=23) and web pages
(n=23) included in the study, the number of videos and
web pages providing information about the definition
(p=1.00), diagnosis (p=0.381) and surgery (p=0.127) of
scoliosis were similar (Table 3). JAMA (p=0.591) and
GQS (p=0.540) scores of the YouTube videos and web
pages included in the study were similar (Figure 2).

20 h\uthorship

Physician

Unknown
:]Aut.horshjp
Physical
Therapist
Trainer

number (n)
I

Videos and websites
%

YouTube
Videos

Content type

Websites

Figure 1: Occupation distribution of content creators
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Figure 2: General quality and JAMA scores of content

The number of web pages and YouTube videos
emphasizing the role of exercise therapy in adolescent
idiopathic scoliosis was similar (p=0.555). The number
of YouTube videos explaining the importance of
exercise in scoliosis was more than the number of
internet pages (p=0.001). However, the number of web
pages stating that improperly planned exercise
approaches may be harmful was higher than the number
of YouTube videos (p=0.020) (Table 3). In addition,
while all scoliosis-specific exercise approaches
recommended by SOSORT were included in 1 (7.7%)
of the web pages, only the Schroth method was

General Quality Score

p*=0.540

[
Websites

I
YouTube videos

Sources

mentioned in 8 (61.5%) and none of them were
mentioned in 4 (30.8%). While the Schroth method was
mentioned in 5 (45.5%) of YouTube videos, none were
mentioned in 6 (54.5) (Table 3).

The number of internet pages including information
about brace treatment for adolescent idiopathic scoliosis
was higher than the number of YouTube videos
(p=0.017) (Table 3). However, the importance of the
brace was emphasized in all of the YouTube videos
including information about the brace, and in 9 (52.9%)
of the internet pages (p=0.013) (Table 3).

Table 3: Distribution of the contents according to the information they cover

YouTube video (n=23)

Web site (n=23)

Information - No information i+ information
H H X
available information available n (%) p
n (%) n (%) n (%)
Definition 23 (100) 0 (0) 23 (100) 0 (0) 1.000
Diagnosis 19 (82.6) 4 (17.4) 21(91.3) 2(8.7) 0.381
Surgery 12(52.2) 11(47.8) 17 (73.9) 6 (26.1) 0.127
Exercise 11 (47.8) 12 (52.2) 13 (56.5) 10 (43.5) 0.555
The importance of 5 g9 9 19.1) 3(23.1) 10 (76.9) 0.001
exercise
Exercise attention 1(9.1) 10 (90.1) 7 (53.8) 6 (46.2) 0.020
Exercise type 3(27.3) 8 (72.7) 3(23.1) 10(76.9) 0.813
Specific exercise
5(45.5 . . . .
recommmendation (45.5) 6 (54.5) 9 (69.2) 4 (30.8) 0.239
Brace 9(30.1) 14 (60.9) 17 (73.9) 6 (26.1) 0.017
The importance of
9 (100 : . .
the brace (100) 0 9 (52.9) 8 (47.1) 0.013
Brace usage 3(33.3) 6 (66.7) 9 (52.9) 8 (47.1) 0.340
When to use a 8 (88.9) 1(11.1) 12 (70.6) 5 (29.4) 0.292
brace
:)’:’:Cee” to leave the 0(0) 9 (100) 3(17.6) 14 (82.4) 0.180

p*: Chi-square test
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DISCUSSION
The aim of the study was to compare the JAMA and
GQS scores of websites and YouTube videos on
adolescent idiopathic scoliosis. In addition, another aim
of the study was to examine whether the contents
include certain features of exercise and brace that can be
included in the treatment plan for adolescent idiopathic
scoliosis. The Turkish YouTube videos and websites
included in the study were of low quality and limited
reliability. However, the video and web pages did not
contain sufficient information about the conservative
treatment of scoliosis (exercise and brace).
Studies conducted from the beginning of the 2000s,
when the prevalence of internet use began to increase,
have reported that the quality of digital content dealing
with scoliosis is poor (12-15). Rudisill et al reported that
the GQS of pediatric scoliosis YouTube videos
uploaded from different sources ranged from 1.3+0.5 to
2.24+1.1 (15). The GQS of the websites and YouTube
videos dealing with adolescent idiopathic scoliosis were
similar according to the results of this study. However,
the GQS scores of both websites and YouTube videos in
this study showed that the quality of the scoliosis-related
content was low and this result supports the information
in the literature that the educational quality of internet
resources on scoliosis is low. In addition current study
results can make an additional contribution to the
literature because it shows that the content of adolescent
idiopathic scoliosis of two different digital platforms is
not superior to each other in terms of quality.
Reliability and accuracy are the most important
concerns about health-themed internet content, and
studies show that the reliability and accuracy of internet
content describing different health topics are insufficient
(20). However, according to the results of the limited
number of studies, the reliability of internet content
about scoliosis is also weak. Staunton et al reported the
mean JAMA score of videos dealing with scoliosis as
1.3240.467 (14). Rudisill et al reported that the JAMA
score of pediatric scoliosis videos from different sources
ranged from 0.3+0.5 to 1.8+1.0 (15). In this study, it was
seen that the JAMA scores of both the internet pages and
YouTube videos prepared for information on adolescent
idiopathic scoliosis were low.
Conservative treatment (scoliosis-specific exercise and
brace), along with surgery, is one of the two main
options for the treatment of adolescent idiopathic
scoliosis patients (5-8). There are many studies showing
that the progression of the Cobb angle can be stopped or
even reduced with conservative treatment (5,7,21).
However, our results show that there is not enough
information about the conservative treatment of
adolescent idiopathic scoliosis in Turkish YouTube
videos and websites. Moreover, the differences between
videos and web pages in this study also reveal that the

information given is presented randomly, without a
certain order and flow. This may be due to the
professional profiles of those who prepared the videos
and websites included in the study, not paying enough
attention to the conservative treatment of adolescent
idiopathic scoliosis, or neglecting the multidisciplinary
team approach (22,23).

It is known that brace treatment is an effective treatment
option in patients with adolescent idiopathic scoliosis
with brace indication, but to our best knowledge, there
is no study investigating whether the information
provided by internet content about scoliosis brace is
sufficient before (21). In this study; the number of
internet pages giving information about the use of braces
in adolescent idiopathic scoliosis was higher than the
number of YouTube videos. The number of YouTube
videos and web pages discussing the brace being an
effective treatment option was equal. However,
although it contains some information about the brace,
the number of internet pages that did not emphasize the
importance of brace use was more than the number of
YouTube videos. It can be said that the YouTube videos
and web pages included in the study lack sufficient
information about brace and the existing information
does not have a regular flow. In the future, based on this
result the creation of more comprehensive content on
brace use may contribute to the treatment of scoliosis.
Because emphasizing the importance of regular use of
the brace in patients with adolescent idiopathic scoliosis,
specifying who it is indicated for, explaining how it
should be used, and when it should be discontinued may
increase patients' compliance with the use of braces (5).
Although the level of evidence is not as strong as bracing
and surgical treatment, exercise approaches have both
psychological and physiological potential benefits in the
treatment of scoliosis (6). The inclusion of three-
dimensional exercise methods, especially recommended
by SOSORT, in the treatment plan may limit or reduce
the increase in the curve degree (7). SOSORT
recommends DoboMEd, Schroth, Side Shift, and
Scientific Exercise Approach to Scoliosis for the
conservative treatment of scoliosis (8). According to the
results of this study, about half of both websites and
YouTube videos did not include any information about
scoliosis exercises. The number of YouTube videos
explaining the importance of exercise in the treatment
plan was more than the number of internet pages
providing information on this subject. However, the
number of web pages that mentioned the possible
negative consequences of incorrect exercise practices
was more than the number of YouTube videos. All of
the scoliosis-specific  exercise approaches were
mentioned in only one of the videos and web pages
reviewed. The most emphasized specific exercise
approach (in 5 videos and 9 websites) was the Schroth
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method. The lack of awareness of health professionals
about scoliosis-specific exercise methods and/or their
negative perspective on these exercise methods may
have caused the content examined to be insufficient in
this regard.

The study has some limitations. The dynamic nature of
the internet and social media platforms is the most
important limitation of the study. The videos uploaded
or the web pages prepared after the study limits the
interpretation of the study results. Another limitation is
that only web pages and YouTube videos are included
in the study. However, today, information can be shared
not only on internet pages or YouTube but also on many
other social media platforms and networks. This
situation restricts the results of the study to form a
general opinion. Another limitation of the study is that
the search was conducted only with the term "adolescent
idiopathic scoliosis'. Data available from videos
accessible with other keywords, such as 'curvature of the
spine' and 'scoliosis deformity in children’, could have
influenced the results of the current study.

Although web pages and YouTube videos contain
valuable information on adolescent scoliosis, health
professionals should be encouraged to increase the
quality and reliability of relevant resources. However, it
is recommended that the contents provide more
information about specific exercise approaches and
braces which have evidence of positive effects on the
conservative treatment of adolescent idiopathic
scoliosis. In addition, a multidisciplinary team should
prepare the content to increase the quality of internet
pages and YouTube videos and to enrich the information
they include.
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Ozgiin Arastirma

GOGUS AGRISI SIKAYETI ILE COCUK KARDIYOLOJi
POLIKLINIGINE BASVURAN HASTALARIN
DEGERLENDIRILMESI

Assessment of Patients Admitted to Pediatric Cardiology Department with The Complaint of
Chest Pain

Osman Firat CALISKAN® Ufuk Utku GULLU*® Seyma DEMIRAY GULLU3

1 Hatay Defne Devlet Hastanesi, Cocuk Saghg: ve Hastaliklar: Klinigi, HATAY, TURKIYE
2 Hatay Mustafa Kemal Universitesi, Tip Fakiiltesi, Cocuk Kardiyoloji BD, HATAY, TURKIYE
3 Hatay Mustafa Kemal Universitesi, Tip Fakiiltesi, Cocuk Sagligi ve Hastaliklar1 ABD, HATAY, TURKIYE

07/
cocuk kardiyoloji direk

basvuran ve diger birimlerden tarafimiza elektif sartlarda

Amagc:Hastanemiz poliklinigine

yonlendirilen ¢ocuklarmn etiyolojik degerlendirilmesi ve

smiflandirilmast amaglanmigtir.

Gere¢ ve Yontemler: Hatay Mustafa Kemal Universitesi
Hastanesi’ne Haziran 2022-Eyliil 2023 tarihleri arasinda gogiis
agris1 nedeniyle Cocuk Kardiyoloji poliklinigine basvuran 10-
18 yas araligindaki 72 ¢ocuk geriye doniik degerlendirildi. Dig
merkezden, acil servisten ve genel ¢ocuk poliklinigi tarafindan
degerlendirilen ve elektif sartlarda poliklinigimize ayaktan
yonlendirilen ¢ocuklar caligmamiza dahil edilmistir.

Bulgular: Caligmaya yaslar1 10-18 arasinda degisen toplam 72
¢ocuk alindi. Cocuklarin 38’1 erkek (%52.8), 34’1 kiz (%47.2)
olarak saptandi. Cocuklarin yas ortalamasi 14.01+£2.50 yil
goriildi. Cocuklarin 49°u (%68.1) poliklinigimize direk bagvuru
yaparken, 19°u (%26.4) genel poliklinikte ve 4’ (%5.6) acil
serviste degerlendirildikten sonra elektif sartlarda tarafimiza
yonlendirilip bagvuru yaptigi goriildii. Bagvuran ¢ocuklar gogiis
agrist nedenlerine bagli olarak siniflandirildi. En sik gogiis
agrist nedeni %41.7 siklig1 ile “idiopatik™ olarak saptanirken,
“kardiyak sebepler” %8.3 oraninda goriildii.

Sonug: Gogiis agrisi, ¢gocukluk ¢aginda goriilen hastaneye sik
basvuru nedenlerinden biridir. Pediatrik yas grubunda goégiis
agrist etiyolojisinde kardiyak nedenler az siklikta goriilmekle
beraber, gogiis agrist etiyolojisinde dikkatli olunmasi gereken
durumlar odaklanmustir.

Anahtar Kelimeler: Kardiyoloji, gogiis agrisi, pediatrik

ABSTRACT
Objective: This study aimed to evaluate and classify the

etiology of children directly admitted to our hospital's pediatric
cardiology outpatient clinic and referred to us from other units
under elective conditions.

Material and Methods: 72 children aged 10-18 who applied to
the Pediatric Cardiology outpatient clinic of Hatay Mustafa
Kemal University Hospital between June 2022 and September
2023 due to chest pain were evaluated retrospectively. Children
who had an external center evaluated, the emergency
department, and the general pediatric clinic and who were
referred to our outpatient clinic under elective conditions were
included in our study.

Results: A total of 72 children aged between 10 and 18 were
included in the study. 38 children were boys (52.8%) and 34
were girls (47.2%). The average age of the children was
14.01£2.50 years. While 49 (68.1%) of the children applied
directly to our polyclinic, 19 (26.4%) were evaluated in the
general polyclinic and 4 (5.6%) were referred to us under
elective conditions after being evaluated in the emergency
department. Children presenting were classified depending on
the cause of chest pain. The most common cause of chest pain
was determined to be "idiopathic" with a frequency of 41.7%,
while "cardiac causes" was seen at a rate of 8.3%.

Conclusion: Chest pain is one of the common reasons for
hospital admission in childhood. Although cardiac causes are
less common in the etiology of chest pain in the pediatric age
group, situations that require caution in the etiology of chest
pain are focused on.

Keywords: Cardiology, chest pain, pediatrics
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GIRiS

Goglis agrist cocukluk caginda yaygin olarak goriilen
sikayetlerden biridir. Gerek kardiyoloji polikliniklerine,
gerekse genel cocuk poliklinigi ve c¢ocuk acil
servislerine sik bagvuru sebebidir. Yetiskin gogiis agrisi
nedenlerinin  aksine, ¢ocuklardaki gogiis agrisi
etiyolojisi nadiren kardiyak sebeplerden (%1-5) kaynak-
lanmaktadir (1). Cocuklarda kardiyak nedenler daha az
siklikta goriilmesine ragmen, ailelerin ve birinci
basamak hekimlerinin kaygilart nedeniyle hastalarin
cogu cocuk kardiyoloji poliklinigine yonlendirilmek-
tedir (2). Gogiis agrist gelisen ¢ocuklar, gogiis agrisi
nedeniyle acil servise veya kapsamli kalp muayenesi
icin ¢ocuk kardiyoloji poliklinigine bagvurabilmektedir.
Tan1 yontemleri ile sik goriilen gogiis agrist nedenlerini
arastirmak, cocuklarda ve ebeveynlerdeki kaygiy1
azaltmak i¢in 6nemlidir (3).

Gogiis agrisi ile bagvuran hastanin degerlendirilmesin-
de, Oykiide agrimin seklinin sorgulanmasi 6nemlidir.
Agrinin akut olarak (ilk 48 saat) baslamasi; pndmoni,
astim, pndmotoraks gibi hastaliklar ile birlikte kardiyak
aritmiler gibi organik sebepleri diisiindiirmektedir.
Egzersiz iligkili asttma bagli gelisen gogiis agrisi,
yaygin ve sikistirict olmasi nedeniyle ayirici tanida
akilda tutulmalidir. Kronik go6glis agrilarinin  ise
psikolojik veya idiopatik oldugu diislinilmektedir.
Iskemik agrilarin lokalizasyonu zor oldugundan dolay1,
lokalize agri seklinde tariflenen gogiis agrilarinda
etiyolojinin genellikle gogiis duvari ve plevra kaynakl
oldugu distiniilmektedir (4).

2011 yilinda yapilan bir ¢alismada, ¢cocuklarda gogiis
agrist tanisinda ekokardiyografi (EKO) kullanimi
arastirillmis; Oykii, fizik muayene ve elektrokardiyo-
grafiye (EKG) dayali tan1 yontemleri gelistirilmistir (5).
Gilintimiizde miyokardiyal enzim testleri de, gogiis agrisi
etiyolojisini aragtirmak igin yaygin olarak kullanilmak-
tadir. Ozellikle miyokardiyal hasar yapan miyokardit
gibi hastaliklar1 diglayabilmek i¢in miyokardiyal enzim
testleri kullanilmaktadir (3).

Bu ¢alismada, gogiis agris1 nedeniyle ¢ocuk kardiyoloji
poliklinigine ayaktan basvuran hastalarin gogiis agrist
nedenleri degerlendirilerek, literatiirde yer alan diger
caligmalar ile karsilastirilmigtir.

GEREC YONTEM

Calismaya, Hatay Mustafa Kemal Universitesi
Hastanesi’ne Haziran 2022-Eyliil 2023 tarihleri arasinda
g0giis agrisi nedeniyle ¢ocuk kardiyoloji poliklinigine
ayaktan bagvuran 10-18 yas araligindaki ¢ocuklar dahil
edilmistir. D1g merkezden, acil servisten ve genel cocuk
poliklinigi tarafindan yonlendirilen c¢ocuklar ¢alisma
kapsamina alinmigtir. Calismamiz i¢in Hatay Mustafa
Kemal Universitesi’nden girisimsel olmayan klinik
aragtirmalar etik kurulundan 04/12/2023 tarih ve 03
karar numarasiyla etik kurul onay1 alinmgtir.

Cocuklarin dosyalar1 geriye doniik tarandi. Cocuklarin
dijital dosyalarindan anamnez bilgileri, sistemik
muayene bulgular incelendi. Hastalarin boy, agirlik ve
viicut kitle indeksi (VKI) parametrelerine gore oksolojik
hesaplamalar1 yapildi. Hastalarin tamami, 6ykii ve fizik
muayene, EKO ve EKG ile ¢ocuk kardiyoloji uzmani
tarafindan degerlendirildi. Calismaya bilinen kalp
hastalig1 olanlar hastalar dahil edilmemistir. Cocuklar,
cocuk kardiyoloji uzmani tarafindan degerlen-dirilmis
olup, telekardiyografi (TELE), EKG bulgular1 ve
laboratuvar tetkikleri ile birlikte degerlendirilmistir.
Kardiyak neden tespit edilen hastalardan yatis gerek-
sinimi olan hastalarn ilgili birimlere yatig1 yapildi, diger
hastalar ise Cocuk Kardiyoloji poliklinigi tarafindan
yakin izleme alindi.

Caligmada toplanan verilerin analizi, istatistiksel
yazilim paketi SPSS 27 (Statistical Package for the
Social Sciences - IBM®) kullanilarak yapildi. Calisma-
da tanimlayic istatistik yontemleri kullanildi.

BULGULAR
Caligmaya yaslar1 10-18 arasinda degisen toplam 72
¢ocuk alindi. Cocuklarin 38’1 erkek (%52.8), 341 kizdi
(%47.2). Cocuklarin yas ortalamasi 14.01£2.50 yild.
goriildii. Cocuklarin cinsiyete gore agirlik, boy ve viicut
kitle indeksi parametreleri karsilagtirildi (Tablo 1).

Tablo 1: Bagvuran ¢ocuklarin demografik 6zellikleri

Erkek Kiz
n (%) 38 (52.8) 34 (47.2)
Yas (yil) 13.1842.68 14.941.92
Agirhik (kg) 45991446  53.87+12.48
Agirlik SDS 20211.07 0.09+1.35
Boy (cm) 154131507 159.09+10.41
Boy SDS 0.10£1.20 0.04+1.33
Viicut Kitle 19.06:4.29 21.1143.82
Indeksi (kg/m?)
vucut Kitle
indeksi SDS -0.38+1.29 0.04+1.35

SDS: Standart deviasyon skoru

Basvuran ¢ocuklarin, kronik hastaliklari
sorgulandiginda, 4 ¢ocukta kronik hastalik saptandi. Bir
hastada astim, bir hastada FMF, bir hastada hipotiroidi
ve bir hastada talasemi minér mevcuttu. Cocuk
kardiyoloji poliklinigine ¢ocuklari
yonlendiren birimler dikkate alindiginda, c¢ocuklarin
49°u (%68.1) poliklinigimize direk basvuru yaparken,
19°u (%26.4) genel poliklinikte ve 4’0 (%5.6) acil
serviste degerlendirildikten sonra elektif sartlarda
tarafimiza yonlendirildigi gortildi (Sekil 1).

bagvuran
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50

m Direk basvuru

Acil Servis tarafindan
yonlendirilen

u Genel Poliklinik
tarafindan
yonlendirilen

Sekil 1: Cocuklarin bagvuru sekli

Cocuklarin gogiis agrisinin baslama zamani, sekli,
lokalizasyonu ve eforla birlikteligi degerlendirildi
(Tablo 2). Poliklinigimize bagvuran gocuklarinin
25’inin (%34.7), 1 ay ile 6 ay arasinda agrisinin oldugu
gorilmiistiir. Agr sekli olarak en fazla batici tarzda 44
¢ocuk (%61.1) oldugu gérilmiistiir. Yaygin gogiis agrisi
tarifleyen 24 ¢ocuk (%33.3) goriilmiistiir. Agrinin eforla
iligkisi sorgulandiginda, eforla agrisinin arttigini
belirten 43 ¢ocuk (%59.7) oldugu goriilmiistiir.

Tablo 2: Bagvuran hastalarin gogiis agrisi 6zellikleri

cocuklarin 14’iinde (%19.4) patoloji saptanmustir.
EKO’da saptanan patolojiler Tablo 3’te belirtilmistir.

Tablo 3: Patoloji saptanan hastalarin EKG ve EKO
bulgulart

Saptanan Patoloji

n (%)
EKG
Genis QRS 1(1.4)
EKO
MVP 2(2.8)
MVP, Eser MY 3(42)
Hafif AY 1(1.4)

MVP, TVP, Multipte 1(1.4)
Sekundum ASD
Hafif MY ) )
—MVP EsertY, Midmuskater ———————
’ ' 1(1.4)
VSD

MVP, Hafif MY 1(1.4)
MVP, Eser MY, TVP 1(1.4)
MVP, TVP 1(1.4)
MVP, TVP, Hafif MY 1(1.4)
PMO VSD 1(1.4)

n %

Baslama Zamani 72 100
<48 saat 4 5.6
>48 saat-7 gilin 7 9.7
>7 giin-1 ay 17 23.6
>1 ay-6 ay 25 34.7
>6 ay 19 26.4
Sekli 72 100
Sikistirict / Baskilayici 24 33.3
Batma tarzinda 44 61.1
Yanma 4 5.6

Lokalizasyonu 72 100
Yaygin 24 333
Tek tarafl 25 34.8
Noktasal 23 319
Eforla iliskisi 72 100
Efor ile artan agn 43 59.7
Efor ile degismeyen 29 40.3

agr1

Bagvuran hastalarin tamami EKO ile degerlendirildi.
Gerekli goriilen durumlarda TELE ¢ekildi ve
laboratuvar tetkikleri alindi. Cocuklardan 3’iine (%4.2)
TELE c¢ekildi (tamami normal). Cocuklarin 20’sine
(%27.8) kan tetkikleri yapildi. Kan tetkiki alinan bir
(%1.3) ¢ocukta kardiyak belirteglerden troponin |

degerinin pozitif oldugu goriildii ve klinik olarak viral
miyokardit diisliindliren bulgular1 olmast nedeniyle
hastaneye yatis1 yapildi. Diger 19 ¢ocugun kardiyak
belirtegleri (CK, CK-MB, troponin 1) normal araliklarda
goriildi. EKG ile degerlendirilen 72 ¢ocugun bir
tanesinde (%1.3) genis QRS goriildii. EKO ¢ekilen

MVP: Mitral valv prolapsusu, MY: Mitral yetmezlik,
AY: Aort yetmezligi, TVP: Trikiispit valv prolapsusu,
ASD: Atrial septal defekt, VSD: Ventrikiiler septal
defekt, PMO VSD: Perimembrandz outlet ventrikiiler
septal defekt

Bagvuran ¢ocuklar g6giis agris1 nedenlerine baglh olarak
smiflandirildi. En sik gogiis agrist nedeni %41.7 sikligt
ile “idiopatik” olarak saptanirken, “kardiyak sebepler”
%8.3 oraninda goriildii. (Tablo 3).

Tablo 4 : Gogiis agrisi nedeniyle basvuran hastalarin
etiyoloji siniflandirmast

n %
Idiopatik 30 41.7
Kas - Iskelet sistemi 17 23.6
patolojileri
Solunum sistemi 13 18
patolojileri
Psikiyatrik sebepler 4 5.6
Kardiyak sebepler 6 8.3
MVP 5 6.9
Miyokardit 1 14
Ailevi Akdeniz Atesi 1 14
(FMF)
Gogiis duvari 1 14
defektleri
Toplam 72 100
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TARTISMA
Cocuklarda goglis agrisi, bas agrisi ve kas-iskelet
sistemi agrilarindan sonra en sik goriilen agri tipidir.
Goglis  agris;, 10-21  yas araliginda  siklikla
goriilmektedir. Yapilan birden ¢ok ¢alismada, gogiis
agrisi etiyolojisinde organik nedenlerin ¢ocuklarda daha
nadir goriildiigli saptanmistir  (6). Caligmamizda
basvurular cinsiyete gore degerlendirildiginde, cinsiyet
dagilimu literatiirle uyumlu gérilmiistiir (6,7). Bagvuran
erkek hastalarin yas ortalamasi 13.18+2.68 yil
goriiliirken, kiz hastalarin yas ortalamasit 14.94+1.92 yil
goriilmistiir. Kiz ¢ocuklarinda yas ortalamasinin yiiksek
olmasi, adoélesan donemde psikojenik kaynakli gdgiis
agrisinin daha sik goriilmesi ile agiklanabilir (8).
Cocuklarda kardiyak nedenli gogiis agrisinin nadir
goriilmesine ragmen, gogiis agrisina iligkin endiseleri
azaltmak icin hastalar ¢ocuk kardiyoloji boliimiine
danigilmaktadir (9). Goglis agrist olan cocuklarin
aileleri, agr1 sikayetinin ardindan c¢ocuk kardiyoloji
poliklinikleri disinda acil servis ve genel cocuk
polikiniklerine ~ bagvurmaktadirlar. ~ Caligmamizda
poliklinigimize bagvuran hastalarin 23’iiniin (%32),
baska birimlerde degerlendirilip elektif sartlarda
tarafimiza yonlendirildigi saptanmistir.
48 saat iginde baslayan, sikistirici/baskilayici tarzda
olan gogiis agrilari, kardiyak nedenli gogiis agrilart
acisindan degerlendirilmelidir. Batic1 tarzda, lokalize
edilebilen ve pozisyona baglh agrilar ise kardiyak
olmayan sebepler agisindan arastirilmalidir (10).
Hastalarin ¢ogunlukla kronik gogiis agrist tarif etmesi,
batic1 tarzda gogiis agrisi bagvurularinin daha fazla
olmasi, literatiir ile uyumlu olarak kardiyak nedenli
g0gis agrilarmin nadir gérildiigiinii desteklemektedir.
Gogiis agrist nedeniyle bagvuran hastalarda, miyokardit
ve perikardit ayirict  tamisi  akilda  tutulmalidir.
Miyokardit hafif gogiis agrisi ile baslayip ani 6liime
sebep olabilmektedir. Daha 6nceden saglikli pediatrik
hastalarda kalp yetmezliginin en sik nedeni olan
miyokardit, dikkate alinmasi gereken bir tanidir.
Perikardit ise akut ve kronik seyirli olabilir. Genellikle
prognozu iyi seyirlidir. Kardiyak tamponad geligsmesi
acisindan mutlaka degerlendirilmelidir (11). Mitral valv
prolapsusu (MVP), gogiis agrisina neden olabilecek
yapisal bir sorundur. Cocuklarda ve ergenlerde gogiis
agrisinin en sik neden oldugu yapisal kalp sorunudur
(12). Ailesel Akdeniz Atesi (AAA), 6zellikle akdeniz
bolgesindeki {lilkelerde yasayan insanlarda goriilen
otozomal resesif goriilen bir hastaliktir. AAA’da plevral
ve perikardiyal tutulum goriilmektedir. Hastalar plevral
veya perikardiyal tutulum olmasi halinde gogiis agrist
nedeniyle saglik kurumlarina bagvurmaktadir (13).
Calismamizda hastalar ayirici tanilar i¢in EKG ve EKO
ile  degerlendirildikten sonra etiyolojik olarak
siniflandirildi. Yapisal kalp anomalilerinden MVP ve
klinik olarak miyokardit bulgulari olan hastalar kardiyak

etiyolojiye neden olan gogiis agrilart olarak
smiflandirildi. Hastalarin 6ykisii, fizik muayenesi, vital
bulgulari ile birlikte degerlendirildiginde en sik gdgiis
agrist nedeni “idiopatik” olarak saptandi. Etiyoloji
olarak “kardiyak sebepler” ise tim bagvurular i¢inde
%8.3 olarak goriildii. Ulkemizde yapilan galismalarda
kardiyak nedenli gogiis agrist oram1 %0.3 ile %17.5
arasinda degistigi goriilmiistiir (6,9,14). Calismamizda
kardiyak nedenli g6giis agrisimin pediatrik hastalarda
%8.3 siklikta goriilmesi literatiir ile uyumlu goriildii.
EKO ile MVP saptanan 11 hasta degerlendirildiginde, 3
hasta kostokondrit ile uyumlu goriildi. 3 hastanin ise
egzersiz iligkili astim ile iliskili g6giis agrist oldugu
diistintildii. EKO’da MVP saptanan 6 hastanin oykiisii,
fizik muayenesi ve vital bulgular1 degerlendirildiginde,
g0giis agrist etiyolojilerinin farkli oldugu saptandi.

Sonug olarak, pediatrik yas grubunda goriilen gogiis
agrilarinda, hastadan alinan anamnez, fizik muayene ve
vital bulgular etiyolojinin belirlenmesinde 6nemli rol
oynamaktadir. Miyokardit gibi hayati tehdit eden
kardiyak sebeplerin bilinmesi, akut baslayan gogiis
agrilarinda ayirict tan1 yapilmast onemlidir. Kardiyak
belirtegler tek basina etiyolojinin saptanmasinda yeterli
degildir. Oykii, fizik muayene, vital bulgularin
degerlendirilmesi ve EKG, EKO gibi yardime: tetkikler
ile aritmi ve yapisal kalp  anomalilerinin
degerlendirilmesi, gogiis agrisinin altinda yatan nedeni
saptamak icin genellikle yeterli olmaktadir.

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

Yazar Katki Oranlari: Ana fikir/planlama: OFC, UUG;
Analiz-yorum: OFC; Veri saglama: UUG, SDG; Yazim:
OFC, SDG; Gozden gegirme ve diizeltme: OFC, UUG,
SDG; Onaylama: OFC, UUG, SDG

Destek / Tegekkiir Beyani: Calismada hicbir kurum ya
da kisiden finansal destek alinmamustir.
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ABSTRACT

Objective: To estimate If a correlation exists between
edentulousness type and changes in the articular eminence

inclination (AEI) and to compare these data with the trabecular
structure of the mandibular condyle using fractal analysis.

Material and Methods: A total of 88 panoramic radiographs
and 176 temporomandibular joints (TMJ) of four groups
(n=22), which were divided according to dental status, were
evaluated according to the AEI and fractal dimensions (FD) of
the temporomandibular joints by one radiologist using the
ImageJ (National Institutes of Health. MD, USA) program,
retrospectively. The conformity of the values with normal
distribution was evaluated using the Shapiro-Wilk test. A one-
way ANOVA model was used while comparing the edentation
status and relationships between FDs, and AEI measurements
were assessed using Pearson’s correlation analysis. The level of
statistical significance was taken as p<0.05. The SPSS (ver. 23)
statistics package was used for calculations.

Results: No correlation was detected between AEI, FD, and
edentate status. However, a negative relation between AEI and
FD in unilateral edentate groups on the opposite sides was
estimated.

Conclusion: The excess chewing force in the dentate side and

the increase in AEI due to the movement area of the condyle
narrows increased the amount of resorption in the TMJ.

Keywords: Articular eminence inclination, edentulism, fractal
dimension, mandibular condyle

Amag: Digsizlik tura Ile artikiiler eminens egim (AEE) farklar

arasinda bir korelasyon olup olmadiginin tespiti ve bu verilerin
fraktal analiz ile saptanan mandibuler kondilin trabekiiler yapist
ile karsilastiriimasidir.

Gere¢ ve Yontemler: Dissel durumlarina gore simiflandirilan 4
gruba (n=22) ait toplamda 88 adet panoramik radyograftaki 176
adet temporamandibular eklem (TME), AEE ve fraktal boyut
(FB) agisindan Image J (National Institutes of Health. MD,
USA) programi kullanarak bir radyoloji uzmani tarafindan
degerlendirildi. Degerlerin normal dagilima uygunlugu Shapiro-
Wilk testi kullanilarak degerlendirildi. Dissizlik durumu ve
FB/AEE iliskisi karsilagtirilirken tek yonli ANOVA modeli ve
Pearson korelasyon analizi kullanildi. Istatistiksel anlamlilik
diizeyi p<0.05 olarak alindi. Hesaplamalarda SPSS (ver. 23)
istatistik paketi kullanildu.

Bulgular: AEE, FB ve dissizlik durumu arasinda korelasyon
saptanmadi. Ancak tek tarafli dissiz gruplarin karsi tarafinda
AEE ile FB arasinda negatif bir iligki oldugu saptandi.

Sonuc¢: Disli taraftaki ¢igneme kuvvetinin fazla olmasi ve
kondilin hareket AEE artist
TME'deki rezorpsiyon miktarii artirmistir.

alaninin  daralmasma bagl

Anahtar Kelimeler: Artikiiler eminens egimi, dissizlik, fraktal
boyut, mandibuler kondil
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INTRODUCTION
The temporomandibular joint (TMJ) is a complex
diarthrodial joint consisting of two articular areas, the
mandible’s condyle and the temporal bone’s articular
eminence (AE). The posterior slope of the AE, known
as the articular surface, plays a role in the biomechanics
of the TMJ by determining the pathways of the condyle-
disc complex and types of movements (1-5). The AE,
which begins to develop at the age of 6 years, completes
most of its development at the age of 20 years. It has
been reported that the normal values of the AE slope,
which shows great individual differences and various
values, are usually between 30 and 60 degrees, but can
be seen up to 94 degrees (6,7). Small differences can be
seen in the right and left regions of the same individual
in articular eminence inclination (AEI) and can be
affected by many factors such as sex, facial profile,
condyle shape, condyle position, TMJ disease, tooth
wear, and tooth loss (8-13).
Muscles strengthen the bone by creating functional
stress on the bone surface and preventing mineral loss.
Tooth loss, on the other side, induces a decrease in
muscle mass and muscle tone, resulting in modifications
in chewing function and changes in AEI (14-16). In the
literature, it has been reported that AEI is decreased in
total edentulous patients and unilateral tooth loss
compared with dentate patients and that there is a change
in AEI, even in single tooth loss (17-20).
Deteriorations in the biomechanics of the chewing
system cause a decrease in the functional load on the
bone. The condyle adapts to these changing functional
loads and conditions over time. As a result, changes
occur both in the shape and external structure of the
condyle and the internal structure such as the number of
trabeculae and its architecture (21,22). The
determination of these changes in the internal structure
of the condyle is necessary for the identification of joint
diseases (23).
Fractal analysis is a method that evaluates the
complexity of irregular and complex objects
quantitatively. The value obtained as a result of this
calculation is the fractal dimension (FD). In the
literature, this method has been widely used in the
quantitative assessment of the complexity of the
trabecular structure of bone (24).
This study aimed to assess whether there is a correlation
between edentation status and AEI changes and also
compare these findings with the trabecular structure of
the mandibular condyle by using fractal analysis. We
hypothesized that different edentulism situations would
affect AEI which the change the mandibular condyle
pathway and structure. Specifically, we aimed to
evaluate the structure of the condyle using fractal
analysis.

MATERIALS AND METHODS
The sample size for this study was calculated using
specific software (G*Power 3.1.7 for Windows;
Heinrich Heine, Universitat Dusseldorf, Dusseldorf,
Germany), and the F test for four independent groups
was used with an alpha-type error of 0.05, and a beta
power of 0.95 for all variables. A previous study was
used to determine the specific effect size, which was
found as 1.25 (17)
The Clinical Research Ethics Committee of Bolu Abant
Izzet Baysal University approved the current
retrospective  study  (Decision no: 2022/152).
We retrospectively analyzed 176 joints of 88 patients
with panoramic radiographs who were attended by Bolu
Abant Izzet Baysal University Dentistry Faculty for
various purposes between the years of 2015 and 2021.
Panoramic radiographs of patients aged over 20 years
due to AEI developmental implications were included
in the study. The other inclusion criteria was the well
quality panoramic radiographs which provide the
analysis of both TMJs. Individuals with a fracture or
pathologic area that inhibited measurements, using
medication that would interrupt bone turnover, had
conditions that affected bone metabolism, and
individuals who received conservative or surgical
treatment for temporomandibular disease were excluded
from the study. No patient had any progressional
malformation or history of trauma. This information
was obtained from the retrospective review of medical
records from the databases of the hospital.
The patients were divided equally into four different
groups, which were separated according to the
edentation status of the patients’ mandibles: type 1
(n=22), two-sided edentulous field positioned behind the
remaining natural teeth; type Il (n=22), one-sided
edentulous field positioned behind the remaining natural
teeth; type Il (n=22), totally edentulous; type IV
(n=22),totally dentate.
All radiographs were taken wusing the same
radiographic device (Soredex Cranex, Germany) with
standard exposure parameters of 68 kVp and 10 mA.
Calculations were performed by a radiologist with 16
years of experience.

Calculation of AEI

The sagittal contours of both sides of the AE and glenoid
fossae could be viewed on the monitor. The “orbitale”
(the lowest point in the border of the orbit) and the
“porion” (the highest point in the border of the auditory
meatus) were specified on both left and right sides and a
Frankfurt horizontal line was composed by connecting
these marks on each side. The most superior point on the
glenoid fossa roof and the most inferior tip on the AE
were recognized and a second plane to define the mean
condylar path inclination (CPI) was composed by
connecting the two marks. Using these two lines, the
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AEI was analyzed using the top-roof line technique (25),
which was the angle between the CPI line and the
Frankfurt horizontal line (Figure 1).

Fractal Analysis of TMJ

The images were processed using the Image J (National
Institutes of Health. MD, USA) software for fractal
analysis with a box-counting algorithm using White and
Rudolph’s technique (26). Panoramic radiographs were
converted to tagged image file formats (TIFFs) because
of their high resolution. First, standardized square
regions of interest (ROIs) of 84 x 84 pixels were chosen

inside the cortical edges of both mandibular condyles
(Figure 1).

Gaussian blur was used to distract brightness differences
due to overlying soft tissues and varying thicknesses of
bone. The resulting image was then subtracted from the
original image. Bone marrow spaces and trabeculae
were distinguished with the addition of a 128 gray value
to each pixel location. After applying binary, erode,
dilate, invert, and skeletonizing processes, FD values
were calculated. In Figure 2, the stages of fractal
analysis are demonstrated.

Figure 1: A: Angle of sagittal condylar guidance, B: Selection of the regions of interest of TMJs on both sides.

A B C D
"o
E x F - .”.
' "ﬂ
- . }’

Figure 2: Steps of fractal analysis method using Image J program.
A: ROI after the application of a Gaussian blur filter (Gaussian blur is a low-pass filter, attenuating high frequency signals); B:

Subtraction of region of interest from the background; C: Addition of 128 gray values to each pixel location; D: Image resulting from
conversion to a binary image (Binary images are images that have been quantised to two values, usually denoted 0 and 1, but often
with pixel values 0 and 255, representing black and white; E: Image resulting from erosion (Decreasing the number of several pixels);
F: Dilatation (Adding pixels to the boundaries of objects in an image); G: Image resulting from inversion (Reversing the values of
pixels) ; H: Skeletonization. (Removing pixels from the edges of objects until they are reduced to single-pixel-wide shapes)
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Statistical Analysis

The conformity of the values obtained with normal
distribution was evaluated using the Shapiro-Wilk test.
A one-way analysis of variance (ANOVA) model was
used while comparing the edentation status and
relationships  between fractals, and inclination
measurements were evaluated using Pearson’s
correlation analysis. The level of statistical significance
was determined as p<0.05. The SPSS (ver. 23) program
was employed for calculations.

RESULTS
The mean age of the individuals analyzed in this
research was 52.5 years (range, 37-66). Table 1 shows

the number of individuals in the classes of edentation
status and the total number of individuals by sex.

The mean measured value for the AEI and FD in the
entire study population was 50.0 degrees (range, 32-60),
and 1.311 (range, 1.043-1.542), respectively.
According to the AEI and FD of the edentation classes,
no statistically significant differences were detected
between each edentation class and the mean
measurements of FD and AEI inclination (p>0.05). In
Table 2, the mean measurements of each edentation
group are demonstrated.

Table 1: The number of individuals in classes of edentation status according to sexes and the total number of

individuals
Sex
Total
Classification Male Female
n % n % n %
Typell 12 30.8 10 20.4 22 25
Type ll 13 33.3 9 184 22 25
Type Il 6 15.4 16 327 22 25
Type IV 8 20.5 14 28.6 22 25
Total 39 100 49 100 88 100
Table 2: Comparison results of edentation classes in terms of mean of FD and AEI
Classification n Mean SD Min Max p
Typell 22 1.339 109 1.072 1.542
FD of Type ll 22 1.343 .103 1.043 1.522 0.066
both sides Type llI 22 1.281 .087 1.086 1.467
Type IV 22 1.281 107 1.083 1.466
Type | 22 48.785 8.237 38.216 70.709
AEI of Typelll 22 48.723 7.275 34.870 59.372 0.446
both sides Type I 22 51.530 6.845 41.108 63.040
Type IV 22 51.001 6.551 32.929 59.609

FD: Fractal dimension, AEl: Articular eminence inclusion, SD: Standart deviation, Min: Minimum, Max: Maximum, AE: Articular

eminence

According to the sides of edentation classes in terms of
AEI and FD measurements, no difference was estimated
between both sides of the type I and Il group in terms
of AEI and FD (p>0.05). In the type II group, a
statistically significant difference was estimated
between dentate and edentulous sides in terms of AEI

and FD (p<0.05). However, in type II, AEI
measurements were found slightly higher and FD
measurements were found slightly lower on the dentate
side when compared with the opposite edentulous side
(p=0.05). In type IV group, the mean value of the left
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AEIl was detected higher than the right side with
statistical significance (p<0.05) (Table 3).

Table 3: Comparison of FD and AEI of the dentate
groups according to sides

According to the sex of edentation classes in terms of Classification _ Sides Mean p=*
AEI and FD measurements, in the type IV group, the left Right FD 1352 (397
. . Left FD 1.327
AEI of female patients was statistically steeper than the Typel Right AEI 28926 0.709
n_ght side (p:0:012). .No statistically significant Left AEI 48.644
difference was estimated in the other dentate groups. In Right FD 1416
Table 4, FD and AEI measurement results are shown in : 0,023
' ) Left FD 1.270
each edentulous group of both male and female patients. 1ype Il Right AEI 45944 0010
According to the comparison of AEl and FD Left AEI 51.502 '
measurements of each group, a negative correlation was Right FD 1.305 0.346
detected in the type Il group between right-side FD and Left FD 1.258
left-side AEI (p>0.05). Type il Right AEI 51.208  0.600
Among all TMJ measurements, regardless of sex and Left Al 51.852
edentulous status, left AEI was found statistically higher R'%tht FD 1299 0383
than the right side (p=0.002), but no difference was Type IV IF_ze hlt:iEl 422;; 0oL
. . ig . i
estimated between right and left FD (p=>0.05). The Ceft AEI 52730

details of the measurements are shown in Table 5.

FD: Fractal dimension; AEI: Articular eminence inclusion

Table 4: Mean measurements of FD and AEI in each edentation class according to sexes

Classification Sex N Mean SD Minimum  Maximum
| FD 12 1.391 .066 1.309 1.542
Type Male AEI [0 50520 9116 40699 70709
Female FD 10 1.277 120 1.072 1.410
AEI 10 46.692 6.914 38.216 58.205
Male FD 13 1.337 131 1.043 1.522
Type ll AEI 13 47.687 5.594 37.960 56.325
Female FD 9 1.351 .049 1.284 1.422
AEI 9 50.220 9.366 34.870 59.372
Male FD 6 1.281 .058 1.180 1.354
Type llI AEI 6 52.159 8.555 41.108 62.373
Female FD 16 1.282 .098 1.086 1.467
AEI 16 51.294 6.402 41.176 63.040
Male FD 8 1.307 147 1.083 1.466
Type IV AEI 8 50.480 8.287 32.929 59.567
Female FD 14 1.267 .078 1.131 1.382
AEI 14 51.299 5.664 39.599 59.609
FD: Fractal dimension, AEI: Articular eminence inclusion, SD: Standart deviation, Min: Minimum, Max: Maximum, AE: Articular
eminence
Table 5: Descriptive values of FD and AEI measurements in study population
N Mean SD Min Max p
Right Side of FD 88 1.320 131 971 1.606 0.362
Left Side of FD 88 1.302 151 .896 1.673
Right Side of AEI 88 48.837 8.137 30.194 67.900 0.002*
Left Side of AEI 88 51.182 7.959 33.560 73.517

FD: Fractal dimension, AEI: Articular eminence inclusion, SD: Standart deviation, Min: Minimum, Max: Maximum, AE: Articular

eminence
* statistically significance

DISCUSSION
The degrees of AEI determine the extent of the rotation
of the disc on the condyle, as well as the condyle path of
motion (25). It is undisputed that the TMJ is the most
complicated joint in the body and its form becomes more
complex because of the closeness to the dentition,
muscles, and other oral structures (15). This study aims
to assess the effect of edentulous types on AEI and the

trabecular structure of the mandibular condyle and also
to compare these factors within each other. We
hypothesized that different edentulism situations would
affect AEl with the change of mandibular condyle
pathway and structure and these findings would lead to
finally change in the trabecular structure in the condyle.
However, results showed no correlation between AEI,
FD and edentate status. So, our hypothesis was rejected.
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This was due to the lack of information regarding the
duration of edentulousness of patients which affects
bony components and trabecular structure. Another
reason may be the use of panoramic radiography for AEI
measurements. There may be minimal measurement
errors due to panoramic radiographic image distortion
and magnification.

Earlier research demonstrated that tooth wear and loss
could lead to a detrimental impact on the TMJ such as
destruction of the AE, and could expedite the
advancement of degenerative joint disease (15,16,27).
Also, masticatory load on the TMJ surfaces leads to
adaption changes in trabecular bone characteristics such
as architecture and the number of trabeculae changes.
Estimation of these bone alterations is crucial to identify
the level of osteoarthritic changes (23). When compared
with the cortical counterpart, trabecular bone is more
appropriate for the estimation of bone alterations due to
the higher metabolic activity (28).

In TMJ imaging, cone beam computed tomography
(CBCT) is known to be better in diagnostic efficacy than
conventional imaging but this imaging modality cannot
necessarily replace conventional methods due to higher
radiation exposures and nonroutine clinical use. Fractal
analysis, which is a technique of defining complex
shapes such as the trabecular structure of bone, is
superior to conventional imaging such as panoramic
radiographs deriving more information for physicians
about trabecular bone because the bone changes cannot
be seen with the naked eye (29). Two-dimensional
radiographs were proved to be effective in the fractal
analysis of bone quality consisting of connectivity,
microstructure, density, and anisotropy when compared
with histomorphometric analysis (30).

A large number of studies have been carried out to date
regarding the morphology of TMJ components, but
there is little information on the relationship between
one side missing posterior teeth and the osteoarthritic
alterations in the TMJ, such as flattening of the AE in
contemporary populations (27). In the current study, we
selected panoramic radiographs of patients aged over 20
years due to AEl developmental implications. AEI
development is documented to be 45% completed when
the primary dentition is completed, 70-72% of the
development has occurred when the age is nearly 10
years, and 90-94% of the development is complete by
the age of 20 years (6).

Appropriate ROl and scanning protocol selection are
important in the estimation of articular bone detriment
and osteoarthritic alteration in the TMJ region. Lee et al.
stated that linear ROI selection was found inadequate in
the calculation of fractal dimensions, and Jolley et al.
stated that FD might also be affected by minimum
alterations in exposure parameters such as kVp,
exposure time, and projection angle (31,32). For these

reasons, in the current approach, panoramic radiographs
were acquired at standard exposure factors, and
standardized ROIs were chosen as 84x84-pixel squares
within the cortical boundaries of left and right
mandibular condyles.

Lack of occlusal anchorage is an effective determinant
for degenerative alterations of the TMJ, which finally
leads to bone contour differentiation and flattening of
the AE. Our results demonstrated that AEI was
negatively correlated with FD and exhibited slightly
lower results on the edentate side. However, these
results did not reach statistical significance.

Fang et al. found that unilateral edentate patients showed
lower AEls, smaller craniocervical angles, and a lower
percentage of the occlusal plane passing through the
overlap of the first and second cervical vertebrae (18).
Another perspective, by Zabarovic et al., evidenced that
the steeper inclination in males in comparison with
females, approved the sexual dimorphism however, was
not statistically significant (33).

Zheng et al. published a comprehensive review
regarding the structure and function of TMJ in the
edentulous population, as well as the prevalence of TMJ
disorder (34). After detailly analysing 44 articles they
stated that edentulousness causes the loss of the occlusal
relationship, which can cause degenerative changes of
TMJ components involving the changes in morphology
and bone mass density of condyle, articular fossa, and
articular eminence.

According to AEI, our study population showed higher
mean measurement results and interval (50 and 32
degrees to 60 degrees) when compared with Chiang et
al.’s study population (37.7 and 4 degrees to 58 degrees)
(27). Similar to the current measurements, Chiang et al.
estimated that the AEI of the dentate group was slightly
steeper than that of the edentate group, but this variation
was not statistically significant (27).

The AEIl was measured in two different ways in the
previous studies: best-fit line way and top-roof line way
(6,25). In our study, we used the top-roof line way
because it was suggested that the top-roof line way
represents the AE morphology better.

This study has limitations. The first is the lack of patient
information regarding the duration of tooth loss so a
longitudinal study is required to analyze whether the
time of prosthesis use has a different association with
the AEIl. The second limitation is the lack of
standardization of the prosthesis used by the patients due
to the execution of different centers. The third limitation
is minimal radiographic image distortion and
magnification of panoramic radiography.

Although there are studies on whether AEI changes in
different edentulous groups, there is no study examining
this by comparing it using fractal analysis. Finally, we
can summarize the results of this study by stating that no
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correlation was detected between AEI, FD, and edentate
status. However, a negative relation was estimated
between AEI and FD in unilateral edentate groups on the
opposite sides. Articular eminence forms the S-shaped
condyle path of the TMJ. AEI towards the occlusal plane
depends on age and function. It is important to change
this inclination because the path of the condyle will
change depending on the AEI. The excess chewing force
in the dentate side and the increase in AEI due to the
narrowing movement area of the condyle increase the
amount of resorption in the TMJ.
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Amag: Pulmoner tromboemboli (PTE), etkin tedavisi olmasina
ragmen mortalitesi yiiksek acil bir durumdur. Oliimlerin ¢ogu
ilk bir saatte goriilmektedir. Bu nedenle erken tani hayat
kurtaricidir. Serum immun-inflamasyon indeksi (Sii), nétrofil,
lenfosit ve trombositten tiiretilen bir parametredir. Iskemik
hastaliklarda mortaliteyi belirleyen Onemli bir biyobelirte¢
oldugu bildirilmistir. Bu makalede kolay ulasilabilir ve hizli
sonuglanan Sii’nin trombolitik tedaviyi 6n gdérmedeki roliiniin
degerlendirilmesi amaglandi.

Gerec¢ ve Yontemler: Bu ¢alisma, tek merkezli Saglik Bilimler
Universitesi Diskapt Yildiim Beyazit Egitim ve Arastirma
Hastanesi Acil Servisi’nde, 01.10.2020 ve 01.08.2022 tarihleri
arasinda orta ve yiiksek riskli PTE tanisi alan hastalarda
retrospektif olarak gergeklestirildi. Hastalarin bagvuru anindaki
vital bulgulari, rutin bakilan kan tetkikleri degerlendirildi.
Gorlintiileme ve ekokardiyografi bulgulan ile birlikte risk
gruplar1 belirlendi. PTE i¢in uygulanan tedavi ve sonlanim
durumlar kaydedildi.

Bulgular: Calismaya 204 hasta dahil edildi. Hastalarin
%63.7’si kadind1. Hastalarin ortalama yas1 71,7 idi. Hastalarin
33’1 (%16.1) takipleri sirasindaki 30 giin igerisinde vefat etti.
Hastalarm %28.9’u yiiksek risk grubuna dahil edildi. %30’u
orta yiiksek ve %41.1°1 orta diisiik riskli gruptaydi. Caligmaya
dahil edilen 49 (%24) hastanin trombolitik tedaviye ihtiyaci
oldu. SII igin %34.7 sensitivite ve %96.1 spesifisite ile smir
deger 2187 olarak belirlendi. Sii’nin trombolitik tedavi
ihtiyacinda belirleyici oldugu saptand1 (AUC: 0.615, %95 CI
0.513-0.717, p<0.001).

Sonu¢: Hizli sonuglanan ve kolay ulasilabilir bir biyobelirteg
olan serum immun-inflamasyon indeksi trombolitik ihtiyaci
olan hastalarin belirlenmesinde yol gostericidir.

Anahtar Kelimeler: Pulmoner emboli,
immiin-inflamasyon indeksi

reperfiizyon, serum

ABSTRACT

Objective:  Pulmonary  thromboembolism(PTE) is an
emergency condition with high mortality, although it has
effective treatment. Most deaths occur in the first hour.
Therefore, early diagnosis is lifesaving. Serum immune-
inflammation index (SIl) is a parameter derived from
neutrophils, lymphocytes and platelets. It has been reported to
be an important biomarker determining mortality in ischemic
diseases. In this article, we aimed to evaluate the role of easily
accessible and rapid Sl in predicting thrombolytic therapy.
Material and Methods: This study was conducted
retrospectively in the single-center Health Sciences University
Diskapt Yildirnm Beyazit Training and Research Hospital
Emergency Service, in patients diagnosed with medium and
high risk PTE between 01.10.2020 and 01.08.2022. The patients
vitals at the time of admission and routine blood tests were
evaluated. Risk groups were determined with imaging and
echocardiography findings. Treatment and outcomes for PTE
were recorded.

Results: 204 patients were included in the study. 63.7% of the
patients were women. The average age of the patients was 71.7
years. 33 (16.1%) of the patients died within 30 days of follow-
up. 28.9% of the patients were included in the high risk group.
30% were in the medium-high risk group and 41.1% were in the
medium-low risk group. 49 (24%) patients included in the study
required thrombolytic therapy. The cut-off value for SII was
determined as 2187, with 34.7% sensitivity and 96.1%
specificity. SII was found to be predictive of the need for
thrombolytic therapy (AUC: 0.615, 95% CIl 0.513-0.717,
p<0.001).

Conclusion: The serum immune-inflammation index, which is
a rapid and easily accessible biomarker, is a guide in
determining patients in need of thrombolysis.

Keywords: Pulmonary embolism, reperfusion, serum immune
inflammation index
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GiRiS

Akut Pulmoner tromboemboli (PTE), akut miyokard
enfarktiisii ve iskemik serebrovaskiiler hastaliktan sonra
en sik karsilagilan mortalitesi yliksek kardiyovaskiiler
acildir (1). Ayrica PTE’de Klinik tablo oldukga genis bir
yelpazeye sahiptir. Bu sebeple tedavi yaklasimlart da
degiskenlik gosterir. Tedavi yaklagimimin dogru sekilde
yapilabilmesi i¢in 30 gilinlik mortalite riskinin
degerlendirilmesi gerekir. Bu degerlendirme neticesinde
erken mortalite agisindan yiiksek riskli, orta riskli ve
disiik riskli olarak ayirt edilmesi prognozun
belirlenmesinde ana basamaktir (2). Pulmoner
embolizm  siddet indeksi (PESI)  prognostik
degerlendirmede en sik kullanilan skorlama sistemidir.
PESI ile yapilan ¢aligmalarda diisiik riskli grupta (Sinif
I ve Il) erken mortalite %0.7-1.2 iken, yiiksek riskli
grupta (Simf 111-V) sirasiyla %4.8, %13.6 ve %25 olarak
bildirilmigtir (3).  Yiiksek riskli hastalar PTE’nin
%5’inden azimi olusturmakla birlikte erken hastane
mortalitesi %15’in iizerindedir (4). Bu nedenle bu
hastalarin belirlenmesinde ge¢ kalinmamalidir. Ayrica
orta riskli PTE’de, trombiis yiikiiniin fazla olmasi sag
ventrikiil (RV) disfonksiyonu ile iliskilidir. Normotansif
olsalar bile bunlarin %?27-56’sinda RV disfonksiyon
bulgulari saptandigi bildirilmistir (5). Orta riskli hastalar
icinde RV disfonksiyonu ve kardiyak belirtegleri pozitif
olan bu hastalar orta-yiiksek riskli grubuna dahil edilir.
Bu hastalarda hemodinamik instabilite gelisebilir ve
erken hastane mortalitesi %8.1 olarak bildirilmistir
(4,6).

Akut  PTE’nin  patofizyolojisinde  inflamatuvar
stireclerin yer aldig1 yapilan ¢aligmalarda gosterilmistir
(7-9). Gelisen akut inflamutuvar yanit, endotel
hiicrelerinin adezyonuna sebep olur. Ayrica hipoksi,
trombotik sistemin aktivasyonu ve anormal trombosit
agregasyonuna neden olabilir (10). Bu siire¢ trombiis
olusumu ile sonuglanir. Notrofiller ise dogal bagisiklik
sisteminde inflamatuvar yanitin gostergesidir. Dokuda
inflamatuvar yanita neden olarak immiin defans ve
hasar-onarim siirecine katilir (11).

Serum immiin-inflamasyon indeksi (Sii), nétrofil ve
trombosit  sayist  ¢arpiminin  lenfosit  sayisina
oranlanmastyla bulunur. inflamatuar yamtla iliskili bir
parametredir. Bu indeks, 6zofagus, mide, prostat kanseri
gibi ¢esitli malignitelerde kanser sagkaliminda
degerlendirilmistir (12-15). Bunun yani sira iskemik
olaylarda ve kardiyovaskiiler hastaliklarda prognozu
belirlemek i¢in kullanilabilirligini arastiran c¢aligmalar
da mevcuttur (16-19). Vendz tromboembolizm tanisinda
kullanilmasinin yani sira prognoz tahmininde de
kullanilabilen bir parametre olarak karsimiza
¢ikmaktadir. GOk ve arkadaslari tarafindan yakin
zamanda yapilan c¢aligmada yiiksek riskli PTE’de
Sii’nin daha yiiksek oldugu gosterilmistir (20). Bu
durum PTE’de kotii prognoz ve kisa siireli mortalite ile

iligkilendirilmistir. Bu c¢alismada, literatiirden elde
edilen bu bilgiler 1s18inda orta ve yiiksek riskli akut
PTE’de trombolitik tedaviye ihtiyact olan hastalarin
belirlenmesinde ~ Sii’nin  roliinii  degerlendirmesi
amaglandi.

GEREC VE YONTEM
Bu ¢alisma, tek merkezli olarak T.C. Saglik Bakanligi
Saglik Bilimleri Universitesi Digkap1 Yildirim Beyazit
Saglik Uygulama ve Aragtirma Merkezi Acil
Servisi’nde, 01.02.2020 ve 01.10.2022 tarihleri arasinda
orta ve yliksek riskli PTE tanis1 alan hastalarda
retrospektif olarak gerceklestirildi. Hastalarin sosyo-
demografik ozellikleri, ek hastaliklari, semptomlari,
bagvuru anindaki vital bulgulari, fizik muayene
bulgular1 degerlendirildi. Hastalarin sonlanim durumlari
kaydedildi. Birincil sonlanim noktasi, hastalarin serum
immiin-inflamasyon indeksi belirlenmesi ve bunun
tedaviyi yonlendirmedeki rolii olarak belirlendi.
Ankara Etlik Sehir Hastanesi Klinik Aragtirmalar Etik
Kurulu’nun 12.07.2023 tarih ve AESH-EK1-2023-335
numarali karar1 ile etik kurul onayr alinmistir ve
Helsinki Bildirgesi tarafindan belirlenen etik ilkeler
izlenerek yiirtitiilmiistiir.
Bu ¢alismada, PTE tanisinda standart olarak bilgisayarli
tomografi pulmoner anjiografi (BTPA) protokolii
kullanild1. Hastalar Avrupa Kardiyoloji Dernegi (ESC)
kilavuzuna gore erken 6liim riski agisindan; diisiik, orta-
diisiik, orta-yiiksek ve yiiksek risk olarak gruplara
ayrildi. Sonrasinda orta ve yiiksek riskli hastalar
calismaya dahil edildi. Diglama kriterleri Tablo 1’de
gosterildi.

Tablo 1: Diglama kriterleri

e 18 yas alt1 hastalar

e 90 yas ve iizeri hastalar

e  Gebeler

e  Malignitesi olan hastalar (solid ve/veya
hematolojik)

e Immun siipresif ve/veya glukokortikoid tedavi
alan hastalar

e  Trombolitik tedavisi i¢in kontrendikasyonu olan
hastalar

e Oncesinde pulmoner hipertansiyonu olan
hastalar

e  Kronik pulmoner tromboembolisi olan hastalar

o  Dekompanse kalp yetmezligi bulunan hastalar

e Pulmoner emboli disinda diger iskemik
hastaliklar (akut serebrovaskiiler hastalik, akut
miyokard infarktiisii gibi)

e  Enfeksiyonu bulunan hastalar

e Eksik verisi bulunan hastalar
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Istatistiksel Analiz

Veriler SPSS 27.0 versiyon programina girilerek analiz
edildi. Tamimlayict istatistiklerde kalitatif veriler,
oranlar ve ortanca deger ile; kantitatif veriler ortalama +
standart sapma (SS) ile ifade edildi. Gruplarin
karsilagtirnlmasinda Kolmogorov-Smirnov  testi ile
verilerin normal dagilip dagilmadig test edildi; normal
dagilimda parametrik, normal olmayan dagilimda non-
parametrik testler kullanild.

En az biri normal dagilmayan ve ordinal olan
degiskenler arasi iligkiler i¢in korelasyon katsayilari ve
istatistiksel anlamliliklar Spearman testi ile hesaplandi.

Istatistiksel anlamlilik igin tip 1 hata diizeyi %5 olarak
hesaplandi.

BULGULAR

Calismaya 204 hasta dahil edildi. Hastalarin ortalama
yast 71.7°idi. Hastalarin %63.7’si kadindi. Hastalarin
33% (16.1)’1 takipleri sirasindaki 30 giin igerisinde
vefat etti. Vefat eden hastalarin yas ortalamasi 79.96
olarak hesaplandi (p<0.001). Hastalar mortalite
durumuna gore degerlendirildiginde, Sii’nin mortal
seyreden hastalarda daha yiiksek oldugu saptand
(p<0.001).

Tablo 2: Hastalarin vefat durumuna gore yas ve serum immun-inflamasyon indeksi ortalamalari

Yasayan hasta Vefat eden hasta p degeri
N=171 N=33
(%083.9) (%016.1)
Yas 70.11+14.19 79.96+7.71 <0.001
SII 1089.36+765.09 1983.87+1481.59 <0.001

SIi: Serum immun-inflamasyon indeksi

Hastalarin %56.4’linde en az bir edinsel risk faktorii
olarak saptandi. En sik saptanan risk faktorii ise
immobilizasyondu. Hastalarin %59.8’inde en az bir
komorbidite mevcuttu. En sik saptanan ek hastalik ise
hipertansiyondu. Hastalarin %78.9’'unda en az bir
semptom mevcuttu. En sik semptom ise nefes darligiydi.
Caligmaya dahil edilen hastalarin risk gruplari
degerlendirildiginde %28.9’u yiiksek riskli, %30’u orta
yiiksek ve %41.1°1 orta diigiik riskli saptand: (Tablo 3).
Hastalar risk gruplaria gore ayrilip Mann Whitney U
analizi yapildiginda; kan basinglari, solunum sayisi ve
satlirasyon agisindan anlamli farklihk mevcuttu

(p<0.001). Sistolik ve diyastolik tansiyon ortalamalari
her 3 grupta da digerlerinden anlamli derecede farkliyd,
yiiksek risk grubunda en diisiik olmak tizere risk arttikca
azalma egiliminde oldugu izlendi. Satiirasyonun
ortalamasi orta-diisiik riskli grupta diger her iki gruba
gore anlamli derecede yiiksekti. Orta-diisiik riskli grupta
solunum sayisi ortalamasi diger gruplara kiyasla anlaml
olarak daha diisiiktii (p=0.003). Yiiksek riskli grupta
16kosit sayisi, nétrofil diizeyi, diger risk gruplariyla
karsilastirlldiginda anlaml olarak daha yiiksek saptandi
(p<0.001). Ayrica orta-diisiik risk grubunda laktat
degeri anlamli olarak daha diisiiktii (p<0.001).

Tablo 3: Hastalarin klinik ve laboratuvar bulgularinin risk gruplarina gére dagilim

Tiim Yiiksek risk Orta-yiiksek risk Orta-Diisiik risk

Vital bulgular hastalar (N=58) (N=62) (N=84) degzri*

(N=204) (%28.9) (%30) (%41.1)
Sistolik kan basmer 111224 8711 11420 125421 <0.001
(mmHg)
Diyastolik kan basimnci i 55+7 70+11 74+11 <0.001
(mmHg)
Nabiz (atim/dakika) 104+£20 108+21 10319 102+19 0.049
Solunum sayisi 2144 2345 2143 2044 0.003
Satiirasyon 85+7 83+10 84+6 88+6 <0.001
Laboratuvar bulgulari
Sii 12344972 1718+1298.02 1329.50+953.94 828.97 + 286 <0.001
Loékosit (*103/pL) 10.89+4.31 15.15+£2.39 10.70+4.66 9.55+3.34 <0.001
Notrofil (*10%/uL) 8.10+£3.85 10.07+£3.92 8.05+4.39 6.75+£2.69 <0.001
Lenfosit (10%/uL) 1.85+0.98 1.85+1.31 1.91+0.79 1.94+0.85 0.100
Trombosit (*10%/pL) 227+77 230+89 231+68 222474 0.624
Ph 7.38+0.09 7.36+0.13 7,38+0.08 7,40+0.05 0.306
Laktat (mg/dL) 2.84+2.35 4.03£3.75 2.69+1.32 2.14+0.99 <0.001

Sii: Serum immun-inflamasyon indeksi, mmHg:milimetre-civa, uL:mikrolitre, mg: Miligram, dL: Desilitre
* Kruskal Wallis analizi uygulanmstir.
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Calismaya dahil edilen hastalarda SiI indeksi risk
gruplar1 arasinda Mann-Whitney U analizi ile ikili
gruplar halinde karsilastirildi. Yiiksek riskli ve orta-
yiiksek riskli hastalarda Sii ortalamalar1 ayr1 ayr1 olarak
orta-diigiik riskli hastalara kiyasla anlamli derecede
yiiksekti (p<0.001) (Tablo 3).

Calismaya dahil edilen hastalarin 49 (%24)’unun
trombolitik tedaviye ihtiyact oldu. SII igin %34.7
sensitivite ve %96.1 spesifisite ile sinir deger 2187
olarak belirlendi. Sil’nin trombolitik tedavi ihtiyacinda
belirleyici oldugu saptand: (AUC: 0.615, %95 CI 0.513-
0.717, p<0.001) (Tablo 4). Trombolitik tedavi tahmini
icin ROC egrisi Sekil 1’de gosterildi.

ROC Egrisi
1.0
—— Referans Gizgisi
08 — Sii_INDEKS
]
s 08
=
Z
@
A
0.4
02
0o
0o 02 04 06 08 10
1-Spesifite

Sekil 1: Reperfiizyon tedavi tahmininde ROC egrisi

Tablo 4: Serum immun inflamasyon indeksinin reperfiizyon tedavisi ihtiyaci tahmininde ROC analizi sonuglari

%95 p
AUC Giiven Siir Sensitivite Spesifite PPV NPV LR+ LR- ..
- degeri**
Arahgi
Sii* 0.615 0.513-0.717 2187 34.7 96.1 34.6 9.1 889 0.67 <0.001

Sii: Serum Immun-inflamasyon indeksi
**Mann-Whitney U analizi uygulanmstir.

TARTISMA
Pulmoner tromboemboli, kardiyovaskiiler mortalitenin
onde gelen nedenlerinden biridir (1). Hastaligin tedavisi
ciddiyete gore farklilik gdsterir. Trombiis yiikiiniin fazla
oldugu, dekompanzasyon ile sonuglanan hastalarda
oliimler siklikla ilk bir saatte yasanir. Bu hastalarda ilk
secenek acil reperfiizyon tedavisidir. Bu nedenle bu
hastalarin erken tanisi 6nemlidir. Bu calismada acil
reperflizyon tedavisi gerektiren hastalarin erken tanisim
kolaylagtirmak amaciyla hizli sonuglanan, kolay
ulagilabilir  bir parametre olan serum immun
inflamasyon indeksini inceledik.
PTE de mortalite riskinin belirlenmesinde ¢ok sayida
parametre iceren PESI, hemodinamik bulgular ve RV
disfonksiyonu ile birlikte degerlendirilir. Bu ¢ok
degiskenli parametrelerin incelendigi siire¢ hastalarin
erken tanisini zorlastirmaktadir. Bu amagla; uygulayan
kisiye bagli olmadan hizli sonuglanan, kolay elde
edilebilir parametrelere dayanan yeni biyobelirteclere
ilgi giderek artmaktadir.
Akut PTE ve pulmoner hipertansiyonda yapilan
caligmalarda 16kositlerin kardiyak miyositlere hasar
verdigi gosterilmistir (21). Bu nedenle 16kosit sayisinin
yiksek olmasi, PTE ile iligkili sag ventrikiil
disfonksiyonunu  gosterebilir  (22). Ayrica baz
caligmalarda 16kositlerin fibrinojen, faktor VII ve faktor
V111 seviyeleri ile iligkili oldugu da ileri siiriilmektedir
(23). Sonug olarak 16kositoz, hiperkoagiilabilitenin bir
isareti olmasinin yani sira olumsuz klinik sonuglara yol
acabilir. Yapilan calismalarda 16kositin, akut PTE
prognozunu éngérmede bagimsiz bir risk faktorii oldugu

goriilmiistiir (22,24). Calismamizda da literatiir ile
uyumlu sekilde yiiksek riskli PTE’de 16kosit Seviyesinin
yiiksek oldugu gosterildi.

Notrofiller; serbest radikaller ve miyeloperoksidaz gibi
inflamatuvar mediyatorlerin iretimi ile iliskilidir.
Notrofil diizeyinin artig1 inflamasyonu artirarak doku
hasarina ve doku faktorlerini serbest birakarak trombiis
olusumuna neden olur (25). Notrofil artiginin akut PTE
hastalarinda kisa siireli mortalitenin belirlenmesinde
onemli bir belirteg oldugu oOnceki caligmalarda
gosterilmistir (26,27). Calismamizda da yiiksek riskli
PTE’de notrofil seviyelerinin daha yiiksek oldugu
gosterildi.

Sii, periferik kandan elde edilen nétrofil, lenfosit ve
trombositten tiiretilen bir parametredir, inflamasyon ve
trombiis olusumunu yansitir (28). Basit, giivenilir ve
minimal invaziv bir biyobelirteg olan Sii, ilk olarak
2014 yilinda gelistirildi ve hepatoseliiler karsinomal
bireylerde gliclii bir prognostik indeks olarak
kullanilabilecegini gosterildi (29). Daha sonrasinda
birgok  malignitede  prognositik  faktdér  olarak
degerlendirildi. Son zamanlarda ise iskemik
hastaliklarda  mortaliteyi  belirleyen 6nemli bir
biyobelirteg¢ oldugu gosterildi. Gok ve arkadaglar
tarafindan yakin zamanda yapilan calismada yiiksek
riskli PTE ’de daha yiiksek oldugu belirtilmistir (20).
Calismamizda da yiiksek riskli PTE’nin belirlenmesinde
6nemli bir parametre oldugunu gosterdik.

Chen ve arkadaslarinin yaptig1 caligmada SIi yiiksekligi,
yatarak tedavi goren hastalarda artan DVT riski ile
iliskilendirilmistir (30). G6k ve arkadaslarinin yaptig
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calismada ise Sii seviyeleri masif PTE'li hastalarda daha
yiiksek oldugu ve mortal seyreden hastalarda anlamli
derecede  yiiksek  oldugu  belirtilmistir  (20).
Caligmamizda hastalar risk gruplarma gore ayrildiginda
Sii’nin, gruplar arasinda anlamli derecede farklilik
oldugu gosterildi. Ayrica mortal sonuglanan PTE
hastalarinda Sii’nin anlamli derecede yiiksek oldugu
izlendi. Bu sonuglar neticesinde Sii yiiksekligi daha
ciddi bir hastaligin bagimsiz bir belirleyicisidir ve
mortaliteyi  belirlemede 6nemli bir prognositik
faktordiir.

Akut PTE, etkin tedavisi olmasina ragmen mortalitesi
yiiksek kardiyovaskiiler bir acildir. RV disfonksiyonu
hastalarda mortalitenin ana nedenidir. Bu hastalarda en
o6nemli prognositik faktor tedavide ge¢ kalinmamasidir.
Bu nedenle hizli ve dogru sonuglanan biyobelirteclere
ihtiyag devam etmektedir.

Calisgmamizda elde ettigimiz sonuglar neticesinde
invaziv olmayan, uygun maliyetli, rutin kullanilan,
hizlica sonuglanan ve kolay ulasilabilen Sil, orta ve
yiiksek riskli PTE’de tedavi yOnetiminde yol
gostericidir. Tiim bu avantajlartyla Sii trombolitik
tedavi ihtiyacinin belirlenmesinde kullanilabilir.

Catisma Beyani: Yazarlarin beyan edecegi herhangi bir
¢ikar ¢atigmast yoktur.

Katki Orami Beyami: Ana fikir/planlama: MA, EU;
Analiz-yorum: EA, AOI; Veri saglama: EA, UK;
Yazim: MA; Gozden gegirme ve diizeltme: FA;
Onaylama: EU.

Destek ve Tesekkiir Beyani: Caligma igin hi¢bir kurum
ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Bu calisma Ankara Etlik Sehir
Hastanesi Klinik Arastirmalar Etik Kurulu tarafindan
onaylanmistir (Tarih: 12.07.2023, karar no: AESH-
EK1-2023-335).
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ONDOKUZ MAYIS UNIiVERSITESI TIP FAKULTESI
HASTANESI’NDE 2016-2021 YILLARI ARASINDA SAPTANAN
BAGIRSAK PARAZITLERININ DAGILIMI

Distribution of Intestinal Parasites Detected in Ondokuz Mayis University Faculty of
Medicine Hospital between 2016-2021

Demet GUR VURAL!
Kemal BiLGIN!

Giilsah KARACAN TEMUR?
Asuman BiRINCI!

Yeliz TANRIVERDI CAYCI!

! Ondokuz Mayus Universitesi, Tip Fakiiltesi, Tibbi Mikrobiyoloji ABD, SAMSUN, TURKIYE
2 Ordu Devlet Hastanesi, Tibbi Mikrobiyoloji Laboratuvari, ORDU, TURKIYE

0z
Amag: Bagirsak  parazitlerinden  kaynaklanan
enfeksiyonlar lilkemizde ve tiim diinyada halk saglig
problemleri arasinda onemli yer kaplamaktadir. Bu
calismada cesitli gastrointestinal sistem sikayetleri ile
hastanemizdeki  kliniklere  basvuran  hastalardan
gonderilen gaita drneklerinin, bagirsak parazitleri varlig
ve dagilimi acisindan retrospektif  olarak
degerlendirilmesi amaglanmugtir.

Gerec¢ ve Yontemler: Calismamiza Ocak 2016 - Aralik
2021 yillar arasinda laboratuvarimiza gonderilen 22146
gaita Ornegi dahil edilmistir. Kabul edilen gaita
ornekleri makroskobik, nativ-lugol yontemi, immun
suprese olgularda modifiye asit fast boyama yontemleri
ile mikroskobik olarak incelenmistir. Amip kisti
saptanan olgularda E. histolytica’nin adezin antijeni
varligi monoklonal ELISA (E. histolytica 11 Techlab,
Blaksburg VA 24060, USA) yontemi ile arastirilmistir.
Ayrica  Enterobius ~ vermicularis ~ yumurtalarini
arastirmak icin selofan bant yontemi kullanilmigtir.

Bulgular: Gaita drneklerinin 321 (%]1.42)’inde parazit
varhigr  tespit edilmistir.  Erkeklerin =~ %1.67’sinde
kadinlarin  %1.22’sinde bagirsak paraziti saptanmigtir.
Yillara gore pozitiflik oranlar1 degerlendirildiginde 2021
yili %1.85 orani ile en yliksek bagirsak paraziti saptanan
yilolmustur. Orneklerde en yiiksek saptanan parazit
%44.86 ile Blastocystis spp. olup, bunu sirastyla %26.79
ile Giardia intestinalis, %24.92 ile amip kistleri ve %3.43
ile Enterobius vermicularis takip etmektedir.

Sonu¢:  Sonuglarimiz, bolgesel olarak  bagirsak
parazitlerinin varhigmin devam ettigini gostermektedir.
Ozellikle Blastocystis spp.'nin en yaygin parazit olarak
tespit edilmesi, bu parazitin bolgedeki yaygmligini ortaya
koymaktadir.

Anahtar Kelimeler: Bagirsak paraziti, prevalans, Samsun

ABSTRACT

Objective: Infections caused by intestinal parasites
occupy an important place among public health
problems in our country and all over the world. In this
study, it was aimed to retrospectively evaluate the stool
samples sent from patients who applied to the clinics in
our hospital with various gastrointestinal system
complaints in terms of the presence and distribution of
intestinal parasites.

Material and Methods: 22146 stool samples sent to
our laboratory between January 2016 and December
2021 were included in our study. Accepted stool
samples were examined macroscopically and
microscopically using the native-Lugol method. In
immunosuppressed cases, they were examined
microscopically using the modified acid-fast staining
methods. The presence of E. histolytica adhesive
antigen in cases with amoebic cysts was investigated by
monoclonal ELISA (E. histolytica II Techlab, Blaksburg
VA 24060, USA) method. In addition, cellophane tape
method was used to investigate Enterobius vermicularis
eggs.

Results: Parasites were detected in 321 (1.42%) of stool
samples. Parasites were detected in 1.67% of men and
1.22% of women. Considering the positivity rates by
year, 2021 was the year in which the highest intestinal
parasites were detected with a rate of 1.85%. The
highest parasite detected in the samples was
Blastocystis spp. with 44.86%. It is followed by
Giardia intestinalis with 26.79%, amoeba cysts with
24.92% and Enterobius vermicularis with 3.43%,
respectively.

Conclusion: Our results show that intestinal parasites
remain present in the region. Notably, the detection of
Blastocystis spp. as the most common parasite reveals
the prevalence of this parasite in the region.

Keywords: Intestinal parasites, prevalence, Samsun
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GIRIS
Bagirsak parazitleri diinyada 6zellikle gelismekte olan
iilkelerde oldugu gibi tilkemiz i¢in de dnemli bir halk
saglhig1 problemi olmaya devam etmektedir (1). Diinya
Saglik Orgiitii (WHO), diinya iizerinde 3.5 milyardan
fazla insanin bagirsak parazitleri ile enfekte oldugunu
ve 450 milyon insanin hastaligi semptomatik olarak
gecirdigini belirtmistir (2). iklim ve cografi sartlar, alt
yap1 sistemlerinin yetersizligi, bireylerin
sosyoekonomik diizeylerinin diistikliigii ve egitim
eksikligi gibi epidemiyolojik verilerin bagirsak
parazitlerinin prevalansinda 6nemli rol oynadig:
bilinmektedir (1,3). Ulkemizin cografi konumu
nedeniyle i¢cinde bulundugu iklim kosullar1 paraziter
hastaliklarin goriilmesine olanak saglamaktadir (4).
Bagirsak parazitleri bulanti, kusma, diyare, kabizlik,
karmn agrisi, aniis etrafinda kaginti gibi semptomlarla
kendini gostermektedir. Klinik etkileri 6zellikle
¢ocuklarda daha agir seyretmektedir. Malniitrisyon,
anemi ve kronik enfeksiyon durumlarinda gelisme
geriligine neden olabilmektedir (5).
Parazitik enfeksiyonlarin hem halk sagligi hem de iilke
ekonomisi iizerine olan olumsuz etkilerinden dolay1
bolgesel olarak sikliklarmm belirlenmesi 6nem arz
etmektedir.
Calismamizda Ocak 2016-Aralik 2021
arasinda gastroenterit yakinmalariyla hastanemize
basvuran hastalardan alinan gaita O6rneklerinin,
parazitoloji laboratuvarimizda incelenerek, saptanan
bagirsak parazitlerin goriilme siklig1 ve yas, cinsiyet
gibi degiskenlerle iliskisinin gosterilmesi
amaglanmustir.

tarihleri

GEREC VE YONTEM
Caligmaya Ocak 2016-Aralik 2021 tarihleri arasinda
Ondokuz Mayis Universitesi Tip Fakiiltesi Tibbi
Mikrobiyoloji Parazitoloji Laboratuvari’na gonderilen

22146 gaita 6rnegi dahil edilmistir. Digki 6rnekleri
once makroskobik olarak kivami, kokusu, kan igerigi,
ve erigkin parazit elemanlarimin varligi
yoniinden gozden gegirilmistir. Makroskobik inceleme
sonrast Ornekler direkt baki ve salin-lugol yontemi ile
islak preparatlar hazirlanarak 151k mikroskobunda
DM750 (LEICAICC50 W, USA) 10X ve 40X objektif
biiyiitme ile parazit Kist, trofozoit ve yumurtasi
yoniinden arastirilmigtir.  Enterobius vermicularis
yumurtalarmi saptamak igin selofan bant yontemi
kullanilmugtir. E. histolytica’nin nonpatojen tiirlerden
ayrimi i¢in adezin antijeni varli§i monoklonal ELISA
(E. histolytica Il Techlab, Blaksburg VA 24060, USA)
yontemi ile diretici firmanmn onerileri dogrultusunda
kullanilarak  arastirilmistir.  Klinikler tarafindan
immiinsuprese oldugu belirtilen hastalara modifiye asit
fast boyama ayrica uygulanmis ve preparatlar 100
objektif biiylitme ile degerlendirilmistir.
Calisma igin Ondokuz Mayis Universitesi Klinik
Aragtirmalar Etik Kurulundan onay alinmustir. (Tarih:
23.11.2022; say1 no: 2022/500). Caligmamiz
retrospektif oldugu icin hasta onay bilgisine gerek
duyulmadi.
Istatistiksel analiz
Verilerin istatistiksel analizinde SPSS programi ve ki-
kare testi kullanilmigtir. Tim analizlerde p degeri
0.05'in altinda saptandiginda istatistiksel olarak
anlamli kabul edilmistir.

BULGULAR
Calismamizda 5 yillik siirecte incelenen 22146 (erkek:
11388, %51.42); kadn: 10758, %48.58) gaita 6rneginin 321
(%1.45)’ inde parazit varlig: tespit edilmistir. Yillara
gore pozitiflik oranlart degerlendirildiginde 2016°da
15 (%0.92), 2017°de 41 (%1.15), 2018°de 50 (%1.03),
2019’da 101 (%1.73) 2020’ de 61 (%1.81) ve 2021°de
53 (%1.85) bagirsak paraziti saptanmustir. Yillara gore
dagilim oranlar1 Tablo 1°de verilmistir.

mukus

Tablo 1: Saptanan bagirsak paraziti oranlarinin yillara gére dagilimi

2016 2017 2018 2019 2020 2021 Toplam

. Sayi o Say1 o Say1 0 Say1 0 Say1 0 Say1 o o
Hastalik etkeni ) % ") % ) % ) % () % () %  Say1 (n) %
G. intestinalis 7 00042 15 0.0042 8 0.0016 20 0.0034 24 0.0071 12 0.0041 86 0.0038
Amip kistleri 0 0 2 00005 9 00018 32 0.0054 15 0.0044 22 0.0076 80 0.0036
Blastocystisspp. 7 0.0042 23 0.0064 29 0.0059 46 0.0078 20 0.0059 19 0.0066 144  0.0065
E. vermicularis 1 00006 1 0.0002 4 0.0008 3 0.0005 2 0.0005 0 0 11 0.0005
Toplamgelen 161 735 3557 16.06 4868 2198 5845 2639 3375 1524 2870 1296 22146 100
ornek sayisi
Toplam pozitif 15 0.92 41 1.15 50 1.03 101 1.73 61 1.81 53 1.85 321 1.45
Yillara gore saptanan parazit dagilimina bakildiginda incelendiginde istatistiksel olarak anlamli fark

2019 yilindan itibaren artis oldugu goriilmektedir ve
yillara gore parazit saptanmasindaki artis istatistiksel
olarak anlamli bulunmustur (p=0.00) (Tablo 1).
Parazit goriilme oranlarmin aylara gore dagilim

bulunmustur (p=0.00). En ¢ok subat (%2.02), en az
nisan (%0.82) ayinda parazit saptanmigtir. Aylara gore
parazit dagilim1 Sekil 1°de verilmistir.
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Sekil 1: Aylara gore saptanan parazit oranlarinin % dagilimi

Bagirsak parazitlerinin saptanma oranlarimin cinsiyetlere
gore dagilimlarma bakildiginda erkeklerde (%0.86)
kadinlara (%0.59) gore daha yiiksek ve istatistiksel
olarak anlamli bulunmustur (p<0.005).

Yagslara gore parazit goriilme siklig1 ele alindiginda 0-17
yas grubunda: 128 (%1.25); 18-44 yas araliginda: 84
(1.47); 45-64 yas araliginda 56 (%1.58) olmakla birlikte
en yiksek pozitiflik 65 yas ve lzerinde 53(%2.03)

Tablo 2: Saptanan bagirsak parazitlerinin tiirlere gore dagilim

saptanmustir. Yas gruplarina gore parazit goriilme sikligi
arasindaki fark istatistiksel olarak anlamli bulunmustur
(p=0.00).

Orneklerde en yiiksek saptanan parazit Blastocystis spp.

(%44.86) olup, onu swastyla Giardia intestinalis
(%26.79), amip Kistleri (%24.92) ve Enterobius
vermicularis (%3.43) takip etmektedir. Saptanan

parazitlerin tiirlere goére dagilimi1 Tablo 2’te verilmistir.

Parazitler N Pozitif saptanan Toplam

ornek sayisina oram % ornek sayisina oram %
G. intestinalis 86 26.79 0.39
Amip kistleri 80 24.92 0.36
Blastocystis spp. 144 44.86 0.65
E. vermicularis 11 3.43 } 0.05
Toplam 321 1.45

Amip kisti saptanan toplam 80 olgunun 32’sinde
adezin antijeni varligi ELISA yontemi ile arastirilmig
ve 8 (%25) tanesinde adezin antijeni pozitif
saptanmistir.

TARTISMA
Parazit enfeksiyonlar1 tiim diinyada oldugu gibi
iilkemizde de 6nemli bir yer kaplamakta ve halk sagligi
sorunu  olmaya devam etmektedir. Bagirsak
parazitlerinin goériilme sikliklar1 insan hareketlerine,
cografik sartlara, ekonomik duruma, alt yap:
sorunlarina bagli olarak yillar icerisinde degisim
gosterebilmektedir (6,7). Ulkemizde gesitli bolgelerde
farklt zaman araliklarinda bagirsak parazitlerinin
prevalansini ortaya koymak i¢in ¢alismalar yapilmistir.
Polat ve ark. 2012-2018 tarihleri arasinda Istanbul’da
yaptiklar1 caligmada saptanan bagirsak paraziti oranini
%2.96 olarak saptamislardir (8). Glirbiiz ve ark. 2011-
2018 yillar arasinda izmir’de saptanan parazit oranini
%6 olarak bildirmiglerdir (9). Tiizemen ve ark. 2011-
2015 tarihleri arasinda Bursa’da saptanan parazit
oranini %3.6 olarak (10) Akineden ve ark. 2016- 2020

tarihleri arasinda Aksaray’da saptanan parazit oranini
%13.7 olarak belirlemislerdir (11). Alas ve ark. 2020-
2021 tarihleri arasinda Mardin’de yaptiklar1 ¢aligmada
bagirsak paraziti oranint %12.3 olarak bildirmislerdir
(12). Oncel ve ark. 2015-2016 tarihleri arasinda
Sanlurfa’da  %31.6 oraninda bagirsak paraziti
saptamiglardir (13). Giinbey ve Toraman 2018-2021
kapsayan calismalarinda %1.4 oraninda
bagirsak paraziti tespit etmislerdir (14). Bu ¢aligmalarin
sonuglarina bakacak olursak bagirsak parazitlerinin

yillarini

dagilimmin cografik sartlara, hijyen ve beslenme
aligkanliklaria, sosyoekonomik yapiya bagli olarak
bolgesel farkliliklar gosterdigini sdyleyebiliriz.

Universitemizde daha once yapilan bir ¢alismada
Cayc1 ve ark. 2014-2016 yillar1 arasinda saptanan
bagirsak paraziti oranmmi1 %1.84, en sik saptanan
paraziti ise G. intestinalis (%0.89) olarak
bildirmislerdir (14). Bizim ¢aligmamizda ise 5 yillik
siiregte saptanan parazit oran1 %1.45 olarak daha
diigik bulunmustur. Ancak 2019 yilindan itibaren
saptanan parazit oraninda artis olmasi paraziter
enfeksiyonlarin bolgemizde giiniimiizde de 6nemli bir
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halk sorunu olarak devam ettigini gostermektedir.
Caligmamizda en sik saptanan bagirsak paraziti ise
Blastocystis spp. (%0.65) olup bunu Giardia
intestinalis (%0.39) takip etmektedir.

Yakin donemli c¢aligmalarda saptanan bagirsak
parazitlerini siklik sirasina goére Polat ve ark.
Blastocystis spp. (%1.87), Giardia intestinalis
(%0.51), E. vermicularis (%0.372), amip Kisti
(%0.043) olarak, Glirbiiz ve ark. Blastocystis spp.
(%4.8), non-patojen amipler (%0.7), G. intestinalis
(%0.4), E. vermicularis (%0.3) olarak, Alas ve ark.
Blastocystis spp. (%8.3), Giardia intestinalis (%1.3),
E.coli (%1.7), E. vermicularis (%0.7) olarak
bildirmislerdir (7,8,11). Patojenitesi tartigmali olan
Blastocystis spp.’nin prevalansi gelismis {iilkelerde
%1.5-10, gelismekte olan tilkelerde %30-50 olarak
bildirilmektedir (15). 1ishal, karm agrist gibi
gastrointestinal yakinmalar ile birlikte 40x’lik
mikroskop bilylitmesinde her alanda 5 ve daha fazla
goriilmesi halinde, baska bir etken yoksa patojen
olarak kabul edilebildigi gibi; asemptomatik
kolonizasyon, virulans kaniti olabilecek yapilarinin
olmamasi ve tedavi ile sikayetlerde her zaman iyilesme
olmamast gibi nedenlerden o&tiirii normal bagirsak
floras1 olarak da kabul edilebilmektedir (15,16).
Ulkemizde E. vermicularis goriilme oranlar1 %0.3-11
arasindadir. Bizim ¢alismamizda ise E. vermicularis
%0.05 olarak bulunmustur (8,9,17). E. vermicularis’in
¢ogunlukla oyun c¢agindaki g¢ocuklarda ve ilkogretim
ogrencilerinde genel popiilasyona gore daha yaygin
oldugu bilinmektedir (18). Calismamizda da E.
vermicularis yumurtasi saptanan tiim olgular 22 yas ve
altt olup, 8’i (%72.73) 15 yas ve alti olgulardan
olusmaktadir. Kisisel hijyenin heniliz yeteri kadar
gelismemis olmasi ile E. vermicularis’in kisiden kisiye
kolay bulagiyor olmast bu yas grubunda yaygin
goriilmesinin nedenleri arasinda gosterilebilir (19).
Parazit saptanma oranlari aylara gore
degerlendirildiginde ¢aligmamizda; en fazla parazit
goriilen ay subat (%2.02), en az parazit goriilen ay ise
nisan (%0.82) ayidir. Ulkemizde yapilan gesitli
calismalarda bahar ve yaz aylarinda paraziter
enfeksiyonlar daha sik saptanmistir (20,21,24).
Calismamizda cinsiyete goOre parazit saptanma
oranlarina bakildiginda erkeklerde %0.86 kadinlarda
%0.59 oraninda parazit varligi saptanmistir. Cesitli
caligmalarda  birbirinden farkli sonuglar tespit
edilmekle birlikte; bagirsak parazitleri ile cinsiyet
arasinda belirgin bir korelasyon olmadigr goriisii
hakimdir (22-24).

Sonug olarak; calisgmamizda, bagirsak parazitlerinin bes
yil boyunca hastanemize bagvuran hastalarda tespit
edilen dagilimlar1 retrospektif olarak incelenmistir.
Sonuglarimiz, bolgesel olarak bagirsak parazitlerinin
varliginm devam ettigini gostermektedir. Ozellikle

Blastocystis spp.'nin en yaygin parazit olarak tespit
edilmesi, bu parazitin bolgedeki yayginligini ortaya
koymaktadir.

Catisma beyani: Yazarlarin beyan edecegi herhangi bir
¢ikar catigsmasi bulunmamaktadir.

Katki orani beyani: Ana fikir: DGV Analiz: YTC, AB
Veri saglama: GKT, AB Yazim: DGV, GKT
Diizeltme: YTC, KB, AB Onay: DGV, GKT, YTC,
KB, AB

Destek  ve  tesekkiir ~ beyami:  Arasgtirmamizin
gerceklestirilmesi icin herhangi bir maddi destek
saglanmamustir.

Etik kurul onami: Ondokuz Mayis Universitesi Klinik
Arastirmalar Etik Kurulu (tarih: 23.11.2022; say1 no:
2022/500).
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ABSTRACT

Objective: Following the enactment of the Special Needs
Report for Children (SNRC) regulation on February 20, 2019,
several changes were made to the reporting system. The field of
child psychiatry is among the leading specialties issuing SNRC
reports. This study aimed to evaluate the psychiatric and other
medical diagnoses of cases referred to pediatric and adolescent
psychiatry for SNRC, determine their level of needs, and
discuss the new regulation in the context of existing literature.
Material and Methods: Demographic and clinical
characteristics, as well as levels of needs and relevant areas,
were retrospectively analyzed for cases aged 0-18 who
presented to a university hospital's pediatric and adolescent
psychiatry clinic between January 2021 and January 2024.

Results: A total of 986 children and adolescents, comprising
331 (33.6%) females and 655 (66.4%) males, with a mean age
of 10.27+3.77 years, were included in the study. The most
common reason for SNRC referral in the 0-4 age group was
speech delay (n=32, 45.1%) while learning difficulties were
predominant in other age groups. Analysis of psychiatric
diagnoses under SNRC revealed delayed milestone diagnosis as
the most common at 45.7% (n=451), followed by specific
learning disorder (n=312, 31.6%) and autism spectrum disorder
(n=154, 15.6%). Non-psychiatric diagnoses showed that 28.8%
(n=284) of cases had at least one accompanying medical
disease, including cerebral palsy (n=65, 6.5%), sensorineural
hearing loss (n=47, 4.8%), epilepsy (n=37, 3.8%), and Down
syndrome (n=21, 2.1%). Additionally, 20% (n=198) of cases
exhibited special needs in at least one non-psychiatric area, with
motor development being the most common domain (n=125,
63.1%).

Conclusion: These findings highlight the diversity of needs
among children and adolescents receiving SNRC reports.
Accurate evaluation and reporting of special needs in child and
adolescent psychiatry are crucial for enhancing individuals'
quality of life and providing necessary support.

Keywords: Disabled children, child psychiatry, children’s health

(074
Amac: 20 Subat 2019 tarihinde yiiriirliige giren ‘Cocuklar Igin
Ozel Gereksinim Raporu” (COZGER) ile rapor sisteminde
birtakim degisikliklere gidilmistir. Cocuk psikiyatrisi boliimii en
fazla COZGER raporu gikaran branslardan biridir. Bu ¢alismada
COZGER igin ¢ocuk ve ergen psikiyatrisine bagvuran olgularm
psikiyatrik ve diger tibbi tanilarinin  degerlendirilmesi,
gereksinim  diizeylerinin belirlenmesi ve yeni ydnetmeligin
mevcut literatiir esliginde tartigilmast amaglanmigtir.
Gere¢ ve Yontemler: Ocak 2021 ile Ocak 2024 tarihleri
arasinda bir liniversite hastanesinin ¢ocuk ve ergen psikiyatrisi
klinigine basvuran 0-18 yas olgularin demografik ve klinik
ozellikleri ile gereksinim dizeyleri ve ilgili alanlar geriye doniik
olarak incelenmistir.
Bulgular: Calismaya 331’1 (%33.6) kiz, 655’1 (%66.4)
erkeklerden olusan ve yas ortalamast 10.27+3.77 yil olan 986
cocuk ve ergen dahil edilmistir. 0-4 yas grubunda COZGER’e
en sik bagvuru nedeni konugma geriligi iken (n=32, 45.1%),
diger yas gruplarinda &grenmekte zorluk olmustur. COZGER
kapsaminda psikiyatrik tanilar incelendiginde, en sik olarak
%45.7 (n=451) ile gecikmis doniim noktas1 tanisinin konuldugu
bunu sirasiyla 6zgiil 6grenme bozuklugu (n=312, %31.6) ve
otizm spektrum bozuklugu (n=154, %15.6) tanilarinin izledigi
belirlenmistir. Psikiyatri digindaki tanilar incelendiginde tiim
olgularin %28.8 (n=284)’inde en az bir tibbi hastaligin eslik
ettigi saptanmustir. Bu tanilarin sirasiyla serebral palsi (n=65,
%6.5), sensorindral igitme kaybi (n=47, %4.8), epilepsi (n=37
%3.8) ve Down Sendromu (n=21, %2.1) oldugu belirlenmistir.
Olgularm %20 (n=198)’inde en az bir psikiyatri dig1 alanda 6zel
gereksinim ihtiyact mevcut olup bunun en sik Hareket Geligimi
Alan’ndan (n=125, %63.1) oldugu saptanmustir.

Sonug: Bu bulgular, COZGER raporu alan ¢ocuk ve ergenlerin
gereksinimlerinin gesitliligini vurgulamaktadir. Cocuk ve ergen
psikiyatrisinde  6zel gereksinimlerin  dogru bir sekilde
degerlendirilmesi ve raporlanmasi, bireylerin yasam kalitesini
artirmak ve ihtiyag duyduklari destekleri saglamak igin kritik
6neme sahiptir.

Anahtar Kelimeler: Engelli ¢cocuklar, ¢ocuk psikiyatrisi, ¢ocuk
saghg

#.L' E Correspondence / Yazigma Adresi:
L A

Duygu KABA
Department of Child and Adolescent Psychiatry, Faculty of Medicine, Baskent University, ANKARA, TURKIYE

Phone / Tel: +90312 203 68 68

! E-mail / E-posta: duygukaba72@gmail.com
[-Fx Received / Gelis Tarihi: 18.03.2024

Accepted / Kabul Tarihi: 23.04.2024

£l
N KUTFD | 180



mailto:duygukaba72@gmail.com
https://orcid.org/0000-0002-4261-8509
https://orcid.org/0009-0000-5854-9002
https://orcid.org/0009-0003-1322-7925
https://orcid.org/0009-0007-9636-4579
https://orcid.org/0009-0000-5098-3795
https://orcid.org/0000-0002-9303-5944

Kaba D et al.
Special Needs Report for Children

KU Tip Fak Derg 2024;26(2):180-186
Doi: 10.24938/kutfd.1454116

INTRODUCTION

Individuals with special needs are defined as those who
experience varying degrees of impairment or
dysfunction in their physical, mental, emotional, social,
sensory, and intellectual abilities due to various internal
or external reasons, either from birth or during later
developmental stages (1). This condition results in an
inability to meet the requirements of normal life and to
benefit from general education services. Over time,
various terms have been used to describe these
individuals, influenced by socio-cultural, and economic
characteristics, as well as technological and scientific
developments worldwide. Terms such as "abnormal,"”
"privileged," "disabled," "handicapped," "inadequate,"
and "in need of special education™ were used in the past.
However, in recent years, the term "individuals with
special needs" has been preferred to prevent
stigmatization (2). The World Health Organization
proposes a three-dimensional approach to special needs
in health, comprising impairment, disability, and
handicap (3). In the Tiirkiye Disability Survey, it is
stated that 12.29% of the total population and 8.78% of
children and young people are "disabled” (4). In child
and adolescent psychiatry, health board reports are
issued for children with special needs to enable them to
benefit from social, educational, and economic rights.
The Disabled Health Board Report, which was designed
to cater to both children and adults, was superseded by
the 'Regulation on Special Needs Assessment for
Children," which came into force on February 20, 2019
(5,6). As a result, a separate report specifically for
children called the "Special Needs Report for Children
(SNRC)" has been introduced. Consequently, SNRC
aims to document children's needs differently from
adults to facilitate their access to healthcare, education,
rehabilitation, and various social and economic rights
and services. The absence of specific provisions for the
child age group in the previous regulations posed
significant challenges, particularly concerning the
evaluation of infants diagnosed with well-known
developmental conditions such as Down syndrome.
Additionally, the transition from the term "disability" to
"special needs" in conjunction with SNRC, along with
the removal of terms that could engender prejudice or
discrimination from the report, underscores its
importance (7,8). In the former regulations, disability
rates for each system were expressed as percentages (%)
in disability health board reports, whereas in SNRC,
these rates are delineated as special need levels for
specific special need areas. SNRC's special need levels
range from "Has special needs (HSN)" to "Has special
condition needs (HSCN)", comprising seven degrees.
Three special need areas have been identified in
conjunction with psychiatry within SNRC, namely
cognitive development, child and adolescent psychiatry,

and language-speech-communication  development.
'‘Cognitive Development Area' encompasses cognitive
developmental delays (CDD) and intellectual
disabilities (ID); 'Child and Adolescent Psychiatry Area’
incorporates various disorders such as schizophrenia,
autism spectrum disorder (ASD), mood disorders, and
specific learning disorder (SLD). It is emphasized that
terminology such as "mental retardation” should be
replaced with "delayed milestone” in the cognitive
development area. Furthermore, diagnoses mostly
reported in the Ear Nose Throat (ENT) diseases area,
such as receptive expressive language impairment,
stuttering, phonological disorder, articulation disorder,
social (pragmatic) communication disorder, and voice
disorder, are now included in SNRC within the domains
associated with child and adolescent psychiatry.

Given the increasing number of psychiatric referrals
among children and adolescents in Tiirkiye in recent
years, along with the expanded scope of psychiatric
diagnoses through SNRC, it is crucial to ensure accurate
and comprehensive psychiatric diagnoses and referrals
based on the level of need. There is limited literature
available on the psychiatric fields and requirement
levels covered in SNRC (7-9). This study aims to
investigate the clinical characteristics, and psychiatric
and comorbid diagnoses of cases presenting to a tertiary
university hospital for SNRC evaluation. It seeks to
determine the diagnoses and requirement levels
according to SNRC, discuss them with existing
literature, and highlight any discrepancies or areas
needing further attention.

MATERIALS AND METHODS

A retrospective study was conducted, including all
SNRC applications to the Department of Child and
Adolescent Psychiatry at the Faculty of Medicine,
Bagkent University, between January 1, 2021, and
January 1, 2024. For recurrent applications, the latest
submission information was considered. The study
examined the age, gender, reasons for application,
psychiatric diagnoses, other medical conditions causing
special needs, and the level of special needs among
patients aged 0-18 years. Patient information was
obtained from hospital records, and diagnoses were
classified according to the International Classification of
Diseases (ICD-10) codes.

In our hospital, to obtain an SNRC report, the legal
guardian of the patient can directly apply to the child
psychiatry clinic, or the patient may be referred to child
psychiatry for mental and psychological evaluation from
other specialties related to their medical condition (such
as pediatrics, pediatric neurology, otorhinolaryngology,
physical therapy, etc.). However, all SNRC applications
in the last 6 months have been subjected to psychiatric
examination at the child psychiatry clinic. Cases
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undergo psychiatric examination by child psychiatry
specialists, followed by a determination of their mental
and cognitive levels by experienced and certified
psychologists in the field. For this purpose, the Wechsler
Intelligence Scale for Children (WISC-R or WISC-1V)
is used for children aged 6 and above, while the “Ankara
developmental screening inventory” (AGTE) is applied
to evaluate developmental levels in children under 6
years old. “The specific learning difficulties battery” is
used for assessing SLD. The ethics committee approval
was received from the regional ethics committee to
conduct the study (Protocol Number: KA24/98)
Ankara Developmental Screening Inventory: AGTE,
developed by Savasir et al. (1995), assesses the
development and skills of children aged 0-6 years based
on information obtained from caregivers (10). AGTE
comprises four developmental domains: Language-
cognition, fine motor, gross motor, and social skills-self
care, from which a total developmental score is derived.
Wechsler Intelligence Scale for Children: WISC was
developed by Wechsler in 1949 and revised in 1974
(11). The Turkish standardization, validity, and
reliability study of WISC-R was conducted by Savasir
and Sahin (12). This intelligence test consists of 12
subtests, including verbal and performance skills, from
which verbal, performance, and total intelligence scores
are calculated.

The Wechsler Intelligence Scale for Children-1V:
WISC-IV was developed to measure the cognitive
abilities of children aged 6-16 years. WISC-IV has four
factors with established validity through psychometric
measurements, comprising 10 core and five
supplemental subtests. Five converted scores can be
obtained from WISC-IV. This scale has been
standardized into Turkish (13,14).

The Specific Learning Difficulties Battery: The SLD
Battery used in the study was based on Korkmazlar's

Table 1: Examining application reasons across age groups

(1992) work and expanded with new tests in subsequent
studies (15). The expanded battery consists of 9 tests,
including a reading test, writing test, alphabet letters,
addition, and multiplication table questions according to
grade level, questions about months and days and
temporal relationships, Gessel shapes, clock drawing
test, Head's left-right discrimination test, and Harris
lateralization test (16).

Statistical Analysis

The SPSS 25.0 software package was used for statistical
data analysis. Descriptive data were presented as
numbers and percentages for categorical variables and
as the mean and standard deviation for numerical
variables. The chi-square test was used to compare
categorical variables between independent groups. The
normal distribution of numerical data was assessed
using the Kolmogorov-Smirnov test. A significance
level of p < 0.05 was considered.

RESULTS

Within the scope of the study, the mean age of the 986
cases whose reports were examined was 10.27+3.77
years, with 331 (33.6%) being female and 655 (66.4%)
being male. It was observed that 41.5% of the cases
(n=409) applied to renew their previous reports, 54.8%
(n=540) applied for their first report, and 3% (n=29)
applied to terminate their current report. The most
common reason for the application was academic
underachievement (n=459, 46.6%), followed by speech
delay (n=164, 16.6%), and social interaction difficulties
(n=106, 10.8%). The reasons for application according
to the age groups of the patients are shown in Table 1.
Consequently, speech delay was the most common
reason for application in the 0-4 age group (n=32,
45.1%), while learning difficulties/academic
underachievement was the most common reason for
application in other age groups (Table 1).

0-4 years 5-9 vears 10-14 years 15-17 years Total

n (%) n (%) n (%) n (%) n (%)
Speech delay 32 (45.1) 122 (27.9) 7 (2.0 3(2.2) 164 (16.6)
Developmental problems 12 (16.9) 51 (11.7) 19 (5.5) 6 (4.4) 88 (8.9)
Articulation problems 0 5(1.1) 4(1.2) 0 9(0.9)
Learning problems 1(1.4) 138 (31.6) 237 (69.1) 83 (61.5) 459 (46.6)
Social problems 9 (12.7) 56 (12.8) 29 (8.5) 12 (8.9) 106 (10.8)
Hearing loss 3(4.2) 6 (1.4) 4(1.2) 0 13(1.3)
Chronic medical illness 14 (19.7) 31(7.1) 34 (9.9 25 (18.5) 104 (10.6)
Behavioral problems 0 6 (1.4) 6 (1.7) 2 (1.5) 14 (1.4)
Cancelation of report 0 22 (5.0) 3(0.9) 4 (3.0) 29 (2.9)
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WISC-R was administered to 52.8% of the children,
AGTE to 39.6%, and WISC-IV to 0.9%. When
psychiatric diagnoses were examined within the scope
of SNRC, the most common diagnosis was delayed
milestone, accounting for 58.1% (n=573) of cases
(including cognitive developmental delay, and
intellectual  disabilities), with Mild Intellectual
Disability being the most common diagnosis within this
category. When diagnoses within the field of Child and

Adolescent Psychiatry were examined, it was found that
31.6% (n=312) of all cases had SLD, and 15.6% (n=154)
had ASD. Regarding the gender distribution of
diagnoses in SNRC, it was observed that ASD and
speech-language-communication  disorders ~ were
significantly more common in males, while borderline
mental capacity (BMC) was more common in females
(Table 2).

Table 2: The distribution of diagnoses made within the scope of child and adolescent psychiatry analyzed according to

gender

Psychiatric diagnoses rl:e(om/o?le ::/I(i/loe) :]—c(); )I p x2
Developmental delay (mild) 52 (15.7) 99 (15.1) 151 (15.3) 0.763  0.09
Developmental delay (moderate/severe) 8(2.4) 16 (2.4) 24 (2.4) 0.866  0.028
Borderline mental capacity 10 (3) 8(1.2) 18 (1.8) 0.023 5.14
Intellectual disability (mild) 61 (18.4) 104 (15.9) 165 (16.7) 0126 234
Intellectual disability (moderate) 11 (3.3) 26 (4.0) 37 (3.8) 0614 0.25
Intellectual disability (severe) 18 (5.4) 38 (5.8) 56 (5.7) 0.743 0.11
Learning disability 117 (35.3) 195 (29.8) 312 (31.6) 0.176 1.83
Autism spectrum disorder 33 (10.0) 121 (18.5) 154 (15.6) 0.001 12.06

x2: Chi-square test

In the context of child and adolescent mental health and
disorders, 46.8% of cases (n=461) were identified in the
child and adolescent psychiatry area, 58.1% (n=573) in
the cognitive development area, and 29.2% (n=288) in
the speech-language-communication development area
with varying degrees of special needs.

Of 986 cases, 342 (34.7%) were identified with special
needs in multiple areas. Among these cases, 127
(37.4%) were identified with special needs in both
cognitive development and child and adolescent
psychiatry areas, 231 (67.5%) in cognitive development
and speech-language-communication areas, 78 (23%) in
child and adolescent psychiatry and speech-language-
communication areas, and 47 (14%) were found to have
special needs in all three areas. In 25 cases (2.5%), BMC
and SLD diagnoses were noted together. All cases with
special needs in all three areas were diagnosed with
BMC, SLD, and speech disorders. When examining the
levels of special needs in the child and adolescent
psychiatry area in SNRC, it was observed that the
majority (n=308, 66.8%) were reported as HSN and
(n=152, 33%) as HSCN. Similarly, in the cognitive
development area (64.2% HSN, 24% HSCN, and 11%
mild HSN) and in the speech-language-communication
area, HSN and HSCN were most frequently reported
(85% and 13.5%, respectively).

When diagnoses outside of psychiatry were examined, it
was found that 28.8% of all cases (n=284) had at least
one accompanying medical illness. Among these cases,
65 (6.5%) were diagnosed with cerebral palsy, 47 cases
(4.8%) with sensorineural hearing loss, 36 cases with
epilepsy (3.7%), and 21 cases with Down syndrome
(2.1%). In 20% of cases (n=198), special needs were
identified in at least one non-psychiatric area. The
majority of these were from the motor development area
(n=125, 63.1%), followed by the Hearing Function-ENT
Area (n=47, 23.7%). These were followed by the
hereditary congenital diseases area (n=41, 20.7%) and
the nervous system area (n=37, 18.7%). Table 3 lists the
special needs areas of the cases and the most diagnosed
conditions in these areas.

In SNRC, the highest special needs level they received
among all departments is taken into consideration for the
result. Consequently, it was found that 53.9% of cases
(n=531) had an HSN, 35% (n=345) had an HSCN, 4.6%
(n=45) had a mild HSN, 15.2% (n=198) had a moderate
HSN, and 5.5% (n=54) were reported to have no special
needs. No statistical significance was found in the
comparison of special needs levels between genders
(p>0.05).
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Table 3: The special needs areas of the cases and the most common medical conditions in these areas

Total (n=986)

Special Needs Areas n (%) Most common diagnosis n (%)
Cognitive development 573 (58.1) Intellectual disability (mild) 165 (16.7)
Child and adolescent psychiatry 461 (46.8) Learning disability 312 (31.6)
Motor development 125 (12.7) Cerebral palsy 65 (6.5)
Auditory function - Ear nose throat 47 (4.8) Sensorineural hearing loss 47 (4.8)
Genetic disorders 41 (4.2) Down syndrome 21 (2.1)
Nervous system 37 (3.8) Epilepsy 36 (3.7)
Visual function 12 (1.2) Impairment of eye movements 5 (0.5)
Circulatory system 15 (1.5) Tetralogy of Fallot 3(0.3)
Metabolic diseases 9(0.9) Mucopolysaccharidosis 5(0.5)
Nephrology 9(0.9) Renal transplant recipient 4 (0.4)
Digestive system 3(0.3) Liver transplant recipient 3(0.3)
Genitourinary system/Surgery 2(0.2) Bladder dysfunction 2(0.2)
Hematology-Oncology 1(0.1) Medulloblastoma 1(0.1)

DISCUSSION

In this study, cases that applied to child and adolescent
psychiatry for SNRC evaluation over the past 3 years
were examined. Unlike previous studies that focused on
evaluating SNRC data within the psychiatric scope, our
research was conducted on a large sample from a tertiary
university hospital in Ankara, where health board
reports are issued intensively.

In the study, it was found that most cases (66.4%)
applying to SNRC were male; significantly higher rates
of ASD and speech-language communication disorders
were observed in males, while BMC diagnosis was
significantly higher in females. Consistent with our
findings, other SNRC studies have reported that
applicants ranged from 62.0% to 67.3% males (7-9,17).
Furthermore, according to the Tiirkiye Statistical
Institute (TUIK) 2010 data, it has been reported that the
proportion of males among the disabled population is
higher than that of females (18). Research on health
board reports has indicated that the predominant
occurrence of males is often attributed to higher rates of
neurodevelopmental psychiatric disorders such as 1D,
ASD, SLD, and speech and language disorders in these
reports (19).

Within the scope of our research, we have found that
cases most frequently receive diagnoses in the areas of
cognitive development, followed by child and
adolescent psychiatry, and lastly language speech-
communication development. In our study, when
psychiatric diagnoses were evaluated according to
SNRC, it was observed that the most common diagnosis
was delayed milestone, followed by ID and ASD
diagnoses. This ranking of special needs areas and
psychiatric diagnoses is like that found in previous
studies (9,17). Moreover, the frequency of SLD among
referrals was found to be 31.6%, while the frequency of
ASD was 15.6%. It is thought that the difference in these

rates compared to the study by Temeltiirk et al., where
the rates were reported as 33.4% and 5% respectively,
could be due to differences in the age groups studied. In
that study, it was observed that preschool children with
more frequent diagnoses of ASD and less frequent
diagnoses of SLD were not included in the study.
Indeed, similar results have been found in other studies
that encompass the age range of 0-18 years, which aligns
with our findings (7-9,20,21).

In our study, a significant portion of cases (29.6%) were
diagnosed in the field of language and speech, which
was found to be like the before SNRC period (30.7%)
(7). It is known that children with ID have slower
language development compared to typically
developing children. They use shorter and simpler
sentences than their peers, and articulation disorders and
stuttering are more common among them (22).
Consistent with our study, the literature states that the
frequency of cases diagnosed by the health board from
departments other than child and adolescent psychiatry
varies between 20-57% (9,23); it is also emphasized that
the area of special needs most frequently identified by
departments other than child psychiatry is the 'Area of
motor development' (7,8,17). It is thought that this
situation arises because retardation in  motor
development commonly accompanies ID, cerebral
palsy, and various hereditary diseases which are
prevalent among SNRC applications (24).

Before SNRC, the disability rate for cases with mild
symptoms and a diagnosis of atypical autism, as
indicated in reports, was 40%, whereas, in SNRC, a
single special needs level (HSCN) has been determined
for ASD, corresponding to a disability rate range of 90-
99%. Similarly, Type 1 DM and Down syndrome are
also conditions that receive a disability rate in the 90-
99% range. These changes have led to an increase in
reports falling within the 90-99% range compared to
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before SNRC reports (7). This situation has facilitated
both physicians' evaluations and the access of children
with special needs to health, education, rehabilitation,
and other social and economic rights and services.

In a study involving physicians from different regions of
Tiirkiye, it was indicated that a considerable number of
physicians assigned special needs levels such as
moderate, advanced, very advanced, or marked HSN to
children whose cognitive development is below -3
standard deviations, in addition to HSCN (25). This
demonstrates the provision of diverse levels of special
requirements for children with cognitive impairments
across similar severity levels. Levels can be specified for
children diagnosed with mild intellectual disability. This
indicates adopting a common approach; these children
are evaluated as moderate HSN based on their
functionality or as mild HSN. In our study, it was
observed that in children with cognitive development
below -3 SD, HSCN was provided according to the
regulation, whereas in children with mild 1D, HSN, and
mild HSN were provided. It was determined that in our
clinic, diagnoses of moderate, advanced, very advanced,
or marked HSN are rarely used in the field of child and
adolescent psychiatry. Reported inconsistencies among
physicians could potentially impact the economic and
social rights acquired by children and their families.
Therefore, it is recommended that physicians undergo
online training on the regulations established by SNRC
to ensure consistency in reporting (25).

According to the regulations, the physician authorized
by the chief physician for SNRC is defined as a trained
pediatrician specializing in child health and diseases.
However, it has been reported that in many hospitals
where SNRC is implemented, there is no designated
SNRC-authorized physician (25). In another study, it
was noted that unless directed to the child and
adolescent mental health by an SNRC-authorized
physician, children with special needs in this area may
be overlooked. This situation has been linked to the
SNRC-authorized physician's insufficient knowledge
and experience in the field of child psychiatry. However,
child psychiatry is one of the most frequently diagnosed
specialties within SNRC (26). Our hospital has decided
to routinely direct all SNRC applications to the child
psychiatry department six months before the
commencement of this study. Thus, this possibility has
been reduced in areas where diagnosis is made by child
psychiatry.

The findings of our study should be interpreted while
considering certain limitations. One significant
limitation of the study is the retrospective nature of the
data analysis. Another limitation is the mandatory
implementation of child and adolescent psychiatry
assessment in SNRC applications at our hospital over
the past 6 months. Diagnoses made by psychiatry may

have been overlooked in SNRC reports before this date.
However, the impact of this practice change on the
reports has not been investigated in the study. In future
research, it is believed that investigating the
implications of these practice variations among
hospitals, as well as focusing on the ambiguities in the
SNRC regulations, will contribute to enhancing the
SNRC. In this regard, hospitals that do not routinely
involve child psychiatry in assessments should provide
training to SNRC-authorized physicians for the
comprehensive evaluation of children with special
needs, and endeavors should be made to address
implementation differences among hospitals.
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ABSTRACT
Objective: Acne vulgaris is among dermatological diseases that

increase suicide risk significantly. We aimed to investigate the

relationship between suicide risk and acne severity,
psychological pain, and especially brooding rumination in 18-
36 years old acne vulgaris patients.

Material and Methods: Our study was conducted with 103
acne vulgaris patients and 87 healthy controls. Study data were
collected with a Socio-demographic Data Form, Global Acne
Scoring System (GASS), Suicide Probability Scale (SPS),
Psychological Pain Scale (PPS), Rumination Response Scale -
Short Form (RRS-SF), and Beck Depression Inventory (BDI).

Results: It was determined that median brooding rumination,
total SPS scores and hopelesness, hostility subscale scores were
statistically significantly higher in the patient group (p values;
0.035, 0.006, 0.032, 0.007). In the patient group, the analysis of
the correlations between the GASS and scale scores when the
BDI score is controlled demonstrated that there were weak
positive correlations between SPS despair and hostility subscale
scores and total SPS score and PPS and brooding rumination
scores (p: 0.003; r: 0.270), (p:0.014; r: 0.218), (p:0.010; r:0.229).
(p:<0.001; r:0.389), (p:0.001, r: 0.304), (p:0.010; r:0.229). It was
determined that brooding rumination, PPS and GASS scores
contributed significantly to the multiple linear regression model
structured estimate of the total SPS score.

Conclusion: Since the suicidal risk of acne patients with acne
who present to dermatology clinics could be high, it is
important to follow up these patients with the psychiatry clinic,
and in addition to acne treatment, therapeutic interventions that
aim to reduce ruminative ideation and psychological pain could
significantly contribute to the reduction of suicide risk.

Keywords:
rumination

Acne vulgaris, suicide, psychological pain,

Amag: Akne vulgaris intihar riskini onemli Ol¢tide artiran
dermatolojik hastaliklar arasinda yer almaktadir. 18-36 yas arasi
akne vulgaris hastalarinda intihar riski ile akne siddeti,
psikolojik ac1 ve ozellikle brooding ruminasyon arasindaki
iliskiyi arastirmay1 amagladik.

Gereg ve Yontemler: Calismamiz 103 akne vulgaris hastasi ve
87 saglikli kontrol ile gergeklestirildi. Calisma verileri
Sosyodemografik Veri Formu, Global Akne Skorlama Sistemi
(GASS), Intihar Olasihg1 Olgegi (SPS), Psikolojik Agr Olcegi
(PPS), Ruminasyon Tepki Olcegi-Kisa Form (RRS-SF) ve Beck
Depresyon Envanteri ile toplanmstir (BDI).

Bulgular: Hasta grubunda kara kara diisiinme, toplam SPS
puanlar1  ve umutsuzluk, diismanlik alt Olgek puan
ortalamalarinin istatistiksel olarak anlamli derecede yiiksek
oldugu belirlendi (p degerleri; 0.035, 0.006, 0.032, 0.007).
Hasta grubunda BDO puani kontrol edildiginde GASS ile 6lcek
puanlar1  arasindaki  korelasyonlar incelendiginde, SPS
umutsuzluk ve diismanlik alt 6l¢ek puanlar ile toplam SPS
puant ile PPS ve kara kara diisiinme puanlar arasinda pozitif
yonde zayif iliskiler oldugu gorildi (p:0.003) ; r: 0.270),
(p:0.014; r: 0.218), (p:0.010; r:0.229), (p:<0.001; r:0.389)
(p:0.001, 1:0.304), (p:0.010; r:0.229). Kara kara diisiinme, PPS
ve GASS puanlarmm, coklu dogrusal regresyon modeli
yapilandirilmig toplam SPS puanmi tahminine anlamh katki
sagladig1 belirlendi.

Sonu¢: Dermatoloji kliniklerine bagvuran akne hastalarinin
intihar riski yiiksek olabileceginden bu hastalarin psikiyatri
klinigi tarafindan takip edilmesi 6nemlidir. Akne tedavisine ek
olarak ruminatif diisiince ve psikolojik aciy1 azaltmay1
amaclayan terapotik miidahaleler intihar riskinin azaltilmasina
onemli dl¢iide katki saglayabilir.

Anahtar Kelimeler: Akne vulgaris, intihar, psikolojik aci,
ruminasyon
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INTRODUCTION

Suicide is a significant public health problem. The
World Health Organization (WHO) reported that about
one million people die as a result of suicide each year,
and suicide is the second leading cause of death among
15-29 years old individuals (1). Important risk factors
for suicide include psychiatric diseases, history of
suicide attempt, hopelessness, living alone, family
history of suicide, and stressful life events. It has been
reported that factors that contribute to long-term stress
should also be investigated when assessing the risk of
suicide attempt. However, there is no demographic or
the clinical parameter that is not considered an accurate
predictor (2). The significance of psychiatric
consultation was emphasized in the development of
strategies to prevent suicidal behavior in dermatological
disease patients, where suicidal risk could be high (3). It
should be noted that the risk is especially high among
young adults (4). Acne vulgaris, a dermatological
disease, increases the risk of suicide significantly. Acne
is a chronic inflammatory skin illness that influences
placebo follicles and is observed in 80-85% of the
adolescent and young adult population (5). It was
suggested that acne could lead to emotional and physical
disorders, which could in turn lead to social isolation,
anxiety, depression, and suicide attempts (6). In a study
published in the 1990s, it was reported that 7 out of 16
completed suicides among dermatology patients were
due to acne. The same study reported that the mean age
of 7 acne patients who committed suicide was 20.4 (7).
It was also demonstrated that the severity, form and acnhe
scarring contributed to suicidal behavior. However, it
was indicated that the number of studies that aimed to
determine suicide risk in acne vulgaris was quite limited
and further research is required (3).

Recently, it was suggested that psychological pain could
be among the risk factors in suicide (8). It was
demonstrated that psychological pain could significantly
increase suicide risk independent of the severity of
depression (9). It was assumed that there would be no
suicide without psychological pain (10).

Rumination is considered as another risk factor in
suicide and it was described as a repetitive and passive
focus on the symptoms, causes and consequences of
problems. It was directly and indirectly (via severe
despair) associated with suicidal ideation. The two
components of rumination include reflection and
brooding rumination (11). Brooding rumination was
characterized by dwelling on the consequences of
negative emotions and was considered a maladaptive
process. Reflection rumination is about thinking about
the causes of the depressive mood, and it was suggested
that it could serve as a cohesive since it could facilitate
problem solving in the long run (12,13).

The above-mentioned previous study findings suggested
that suicidal death is common among young adults and
the suicide rate is higher in acne patients in the same age
group. Thus, we aimed to investigate the correlations
between suicide risk and acne severity, psychological
pain and especially brooding rumination in 18-36 years
old acne vulgaris patients.

MATERIALS AND METHODS
In this study, the patient group consisted of patients with
acne vulgaris, and the control group consisted of healthy
individuals. The patients included individuals who
applied to the Dermatology Outpatient Clinic without
any prior systemic acne treatment and were diagnosed
with acne vulgaris by a dermatologist. The healthy
control group included healthy volunteers in similar age
and gender groups with the patients. The study protocol
was approved by the Malatya Turgut Ozal University
Non-invasive Clinical Research Ethics Committee on
03.08.2021 (no: 2021151).
Individuals, who were 18-36 years old and without any
neurological or psychological illness that would prevent
them from reading and comprehending the scales, were
included in the study.
We calculated the effect size based on the study by
Yazici et al (14). When the test was two-tailed, alpha
.05, power 90%, pl1 0.295 and p2 0.079, the required
sample size was 84 for the acne group and 57 for the
control group (15). In the study, a total of 190 people
were reached, 103 in the acne group and 87 in the control
group.
All participants declared - voluntary consent before the
study. The study was conducted in accordance with the
Declaration of Helsinki.
Data Collection Instruments
Socio-Demographic Data Form: The data form was
developed by the authors. The form aimed to collect
patient demographics such as age, gender, education
level, income level, smoking, and parental history.
Global Acne Scoring System (GASS): In the scoring
system, employed to determine the clinical severity of
acne, the face, upper torso and back are divided into six
sections, and a coefficient is assigned to each section
(forehead, right cheek and left cheek = 2, nose and
chin=1, chest and upper back=3) based on the size of the
section and the density and distribution of the
pilosebaceous units in the section. Acne lesions are
scored (0-4) based on type (no lesion=0, >1 black
head=1, >1 papule=2, >1 pustule=3, >1 nodule=4). Each
region is analyzed and scored separately; the score is
determined by multiplying the score for the most severe
lesion in that region by the region coefficient. The global
acne score is the sum of the six regional scores. The total
score varies between 0 and 44, and acne severity is
determined with the global acne score (0 points = no
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acne, 1-18 points = mild acne, 19-30 points = moderate
acne, 31-38 points = severe acne, >39 scores = very
severe acne) (16).

Psychological Pain Scale (PPS): The self-report scale
that includes 13 items was devised by Mee et al. (17).
The scale includes 5-point Likert type items. A higher
scale score indicates higher psychological pain. The
validity and reliability of the study were determined by
Demirkol et al. in Turkish language, and the Cronbach's
alpha coefficient was 0.98 (18).

Suicide Probability Scale (SPS): This scale is a 36-item
scale developed by Cull and Gill and adapted into
Turkish language by Atli et.al. (19). The scale includes
four subscales: negative self-evaluation, despair,
hostility and suicidal ideation. Reliability analysis
revealed that the Cronbach's alpha coefficients were
0.78, 0.94, 0.79, 0.70, for the subscales, respectively,
and 0.89 for the entire scale.

Ruminative Responses Scale, Short Form (RRS-SF):
The scale was developed based on the 21-item long-
form that evaluates the degree of the employment of
ruminative coping mechanisms by removing the items
criticized to measure depression symptoms and includes
10 4-point Likert-type items (20). The scale includes
two sub-dimensions: brooding rumination that includes
passive comparison of unfulfilled expectations and the
current state, and reflection rumination that includes
mental efforts to overcome problems and difficulties.
The Turkish validity and reliability study revealed that
the internal consistency coefficients for the total RRS-
SF, reflection rumination and brooding rumination sub-
dimensions were 0.85, 0.77, and 0.75 respectively (21).
Beck Depression Inventory (BDI): Beck et al. developed
this scale in 1961. The scale consists of 21 items (22).
The scale was adapted to Turkish by Hisli (23). A higher

total score reflects higher depression symptoms. The
Cronbach alpha coefficient of the Turkish version was
determined as 0.80 (23).

Procedure

Socio-Demographic Data Form and GASS was applied
to the acne patients by a dermatologist. Then, the
patients were referred to a psychiatrist. The socio-
demographic data form was completed by the
psychiatrist for all study participants. Then, all
participants completed the suicide risk, the
psychological pain, and rumination scales, and the Beck
depression inventory.

Statistical Analysis

The study data were analyzed with the SPSS 22
software. Kolmogorov Smirnov test was applied to
determine normal distribution. Non-parametric tests,
Chi-square test and Mann Whitney U test were
employed to analyze data without normal distribution.
Multiple linear regression analysis was conducted to
estimate the total suicide probability scale score. p< 0.05
was considered statistically significant.

RESULTS

The mean age of the 190 participants was 22.88+3.40.
The patient group was between the ages of 18-36, and
the control group was between the ages of 19-34.
Among the participants, 103 (54.2%) were acne patients
and 87 (45.8%) were controls. Patient demographics are
presented in Table 1.

The comparison of the scale scores of the patient and
control groups revealed that the median brooding
rumination, total SPS and hopelessness and hostility
sub-dimension scores of the patient group were
statistically significantly higher (p=0.035, 0.006, 0.032,
0.007, respectively) (Table 2).

Table 1: Patient and control group demographics and descriptive statistics

Group
Patient* Control* p value
Sex [n (%)] Male 31 (30.1) 30 (34.5) 0.519¢
Female 72 (69.9) 57 (65.5)
Age X=S.D. 23.454.13 2221208 0.1042
Median (IQR) 23 (6) 22 (2)
Married 53 (51.5) 3(3.4)
Marital Status [n (%)] Single 46 (44.7) 84 (96.6) <0.0011
Divorced/Widowed 4(3.9) 0
Literate 1(1.0) 0
Education Level [n (%)] chrgzgg ry 33 879 é) 7 (4(1).6) <0.001!
Tertiary 59 (57.3) 83 (95.4)
Low 11(10.7) 8(9.2)
Income Level [n (%)] Medium 81 (78.6) 79 (90.8) 0.001!
High 11 (10.7) 0 :
Smoking [n (%)] M Zg E;ig " %83 <0.001
Acne in Mother [n (%)] ves e
% ERPE;
Acne in Father [n (%)] i e
No 86 (83.5)

*: Column, X : Mean, SD: Standard deviation, IQR: Interquartile range, 1Chi-Square test, 2Mann-Whitney U test
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Table 2: Patient and control group Beck Depression Inventory, Psychological Pain Scale, Suicide Probability Scale and
Rumination Response Scale - Short Form score comparison

Patient C ntrol
X+SD Median (IQR) X+SD Median (IQR) p value
BDI 8.34+8.31 7 (15) 6.92+4.33 8(7) 0.488*
PPS 22.01+8.79 19 (15) 19.1145.15 18 (6) 0.129*
Brooding 10.38+3.71 10 (6) 9.16:2.12 9 (9) 0.035*
Rumination
RRS Reflective
Rumination 10.14+3.86 10 (6) 9.90+2.69 10 (2) 0.462*
Despair 25.50+5.50 26 (9) 23.95+2.96 23 (3) 0.032*
Suicide
. 24.88+3.77 25 (5) 23.80+4.91 25 (5) 0.125*
Ideation
SPS Hostility 11.08+3.59 10 (6) 9.55+1.77 9 (1) 0.007*
Negative self 17.32+4.12 17 (6) 17.62+3.78 17 (4) 0.498*
Total 78.90+11.32 78 (19) 74.93+5.47 76 (6) 0.006*

*Mann-Whitney U test, X : Mean, SD: Standard deviation, IQR: Interquartile range
BDI: Beck Depression Inventory, PPS: Psychological Pain Scale, SPS: Suicide Probability Scale, RRS-SF: Rumination Response Scale

- short form.

The correlations between the GASS and the scale scores
when the patient group BDI scores were controlled
revealed that there were weak positive correlations with
the PPS score (p: 0.003; r: 0.270), the brooding

rumination score (p: 0.014; r: 0.218) and SPS despair
(p:0.010; r:0.229) and hostility (p: <0.001; r: 0.389)
subscales and total scores (p:0.001, r: 0.304) (p:0.010;
r:0.229) (Table 3).

Table 3: Correlations between patients” Group Global Acne Scoring System and Psychological Pain Scale, Suicide
Probability Scale and Rumination Response Scale - Short Form scores

Control Variable GASS
BDI R 0.270*
PPS p 0.003

Brooding Rumination R 0.218*

p 0.014

Reflection Rumination R 0.099*

p 0.162

. R 0.229*

SPS Despair 0 0.010

SPS Suicide Ideation R 0.025*

p 0.401

SPS Hostility R 0.389*

p <0.001

SPS Negative self R 0.150*

p 0.066

SPS Total R 0-304*

p 0.001

*Partial Correlation, Only the patients were included in the analysis. The tests were controlled for BDI score.
GASS: Global Acne Scoring System BDI: Beck Depression Inventory, PPS: Psychological Pain Scale, SPS: Suicide Probability Scale,

RRS-SF: Rumination Response Scale - short form.

It was determined that brooding rumination, PPS score
and GASS significantly contributed to the multilinear
regression model employed to estimate the total SPS
score. The independent variables explained 50.6% of the
variation in the dependent variable in the model. In the
model, dependent variable was total SPS score, and
independent variables were brooding rumination,

reflection rumination, PPS and GASS. The unit increase
in the brooding rumination score increased the total SPS
score by 0.924 units, the unit increase in the PPS score
increased the total SPS score by 0.356 units, and the unit
increase in the GASS score increased the total SPS score
by 1.514 units (Table 4).
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Table 4: Multiple linear regression model established to estimate patient SPS score

Model Coefficient D 95% CI for B Collinearity Statistics
B Lower Limit Upper Limit Tolerance VIF

Constant 57.206 <0.001 53.822 60.591

Brooding 0.924 0.001 1.484 0.293 3.418

Rumination ) ' ' '

Reflection 0.187 0.379 0.607 0.451 2.217

Rumination

PPS 0.356 <0.001 0.547 0.444 2.254

GASS 1.514 0.004 2.528 0.725 1.380

Patients were excluded from the analysis. Beck Depression Inventory (BDI), Psychological Pain Scale (PPS), Suicide Probability Scale
(SPS), Ruminative Response Scale (RRS-SF), Global Acne Scoring System (GASS)

DISCUSSION

One of the most important findings of our study was the
higher suicide probability and brooding rumination
scores in acne vulgaris patients when compared to
healthy controls. Furthermore, when the severity of
depressive symptoms was controlled, a correlation was
observed between acne severity and brooding
rumination, psychological pain, and suicide probability.
It was reported that both active acne lesions and acne
scars have negative psychosocial effects on the
individual, and increase the possibility of social
isolation, depression and suicidal ideation in affected
individuals (24). In a study conducted with 165 male
patients with acne and 150 healthy controls, no
correlation was determined between suicidal ideation,
depressive symptoms and acne; however, this finding
was explained by the mild severity of acne in about two-
thirds of the participants (25). In a large sample study
(3775 results) conducted in young adults, it was aimed
to determine the relationship between acne and suicidal
ideation, mental health and social functions, it was
reported that about 1 in 4 adolescents with severe acne
exhibited suicidal ideation. In the same study, the
prevalence of suicidal ideation among females with
severe acne was more than double when compared to
those with no or little acne, while it was 3 times higher
among males. There were significant correlations
between severe acne, depression and suicidal ideation in
both females and males (24). In general, previous
studies emphasized that patients with moderate to severe
acne could be at increased suicide risk and underlined
the inherent risk of neglecting the psychosocial factors
in patients with acne, particularly those suffering from
post-adolescence disease (3). Although there are
contradictions between the findings reported by studies
on the correlation between acne and suicide, the finding
that the increase in the probability of suicide was
associated with an increase in acne severity is important
and consistent with the current literature. However,
unlike previous studies, we also determined that

rumination and psychological pain, which was not
previously investigated in acne patients, were also
associated with acne severity. The current study findings
suggested that patients experience higher psychological
pain, focus more on the negative consequences, and
ideate suicide further when their acne is severe. It could
be suggested that these findings could shed light on
future studies on the risk of suicide in acne patients.

In the multilinear regression model established to
predict the probability of suicide in acne patients in the
current study, the dependent variable was the total SPS
score, and PPS, reflection and brooding rumination, and
GASS scores were independent variables. It was
determined that the independent variables except
reflection rumination significantly contributed to the
model. The independent variables explained 50.6% of
the wvariation in the dependent variable. One unit
increase in GASS score led to a 1.514 unit increase in
SPS score, one unit increase in the brooding rumination
score led to a 0.924 unit increase in SPS score, and one
unit increase in the PPS score led to a 0.356 unit increase
in SPS score. The model demonstrated that acne severity
had the highest impact on the possibility of suicide. This
finding was consistent with previous findings reported
in the literature that acne increased the suicide risk (6).
The current study would contribute to the literature since
it emphasized that the analysis of acne severity,
brooding rumination and psychological pain could be
important in the determination of suicide risk in young
adult acne patients in dermatology outpatient clinics.
Our study demonstrated that brooding rumination and
psychological pain significantly contributed to the
probability of suicide. Consistent with the cognitive
psychopathology theories, it was reported that brooding
rumination and psychological affect suicide risk (26). In
a study conducted with depression patients, it was
suggested that psychological pain and rumination play a
role in the development of suicidal behavior and
ideation (27). It was reported that brooding rumination
could serve as a cognitive mechanism. This cognition
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feeds the psychological pain related with suicide.
Response styles theory argued that an individual’s
repetitive cognitive focus on the sources, meanings, and
outcomes of depression could predict negative
psychological outcomes (28). In a literature review that
included 12 studies, eleven reported a correlation
between rumination and high suicidal behavior and
ideation (29). Kerkhof and van Spijker theorized that
brooding rumination inherently increases psychological
pain since it involves frequent repetition of negative and
hopeless ideation and is often uncontrollable (30). Thus,
a recent meta-analysis reported a moderate, significant
correlation between brooding rumination and suicidal
ideation in cross-sectional and prospective studies,
suggesting a correlation with suicidal ideation and
behavior theories (31). It was reported that brooding
rumination is related with non-suicidal self-harm and
suicidal ideation and attempts (22,32). In a study
conducted with psychiatric patients, it was determined
that brooding was more associated with lifelong suicide
attempts than suicidal ideation (33). Studies about
correlation between rumination and suicide in patients
with psychiatric disorders reported that suicide attempts
could be associated with total rumination and brooding
rumination rather than reflection. It could be suggested
that reflection rumination could serve as a positive
coping mechanism up to a certain degree of
psychological well-being; however, in a negative
emotional state, reflection rumination could increase
vulnerability to suicidal ideation or attempts (12). A
meta-analysis reported that there was a moderate
correlation between total rumination and brooding
rumination, and none with reflection rumination (31).
The determination of the correlation between
rumination and suicide is important; however, related
studies were conducted with patients with psychiatric
disorders; thus, it was important to determine that
brooding rumination predicted the possibility of suicide,
while reflection rumination had no impact in patients
without any psychiatric disorder.

Another strength of the current study was the analysis of
significant and novel parameters such as rumination and
psychological pain to determine suicide risk in acne
patients. Furthermore, the current study excluded
patients who were under dermatological treatment (e.g.,
isotretinoin) that could have psychological effects. One
of the limitations of our study was its cross-sectional
nature. The sample size was higher than the requirement
determined by power analysis. Although the
differentiation between the participants was not
statistically significant based gender, the difference
between the number of participants in both groups was
another limitation.

It could be suggested that our analysis of acne patients
based on suicide risk factors would contribute to the

literature since suicide is the second most common
cause of death in the 18-30 age group, and suicide risk
is higher in the same group. It could be concluded that
psychological pain, brooding rumination and acne
severity could predict suicide in acne patients. Since
acne patients who apply to dermatology clinics could
present a high suicide risk, these patients should be
followed up in cooperation with psychiatry. In addition
to acne treatment, therapeutic interventions that aim to
reduce ruminative ideation and psychological pain could
make a significant difference in the reduction of suicide
risk.
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1 Division of Pediatric Immunology and Allergic Diseases, Ankara Training and Research Hospital, ANKARA, TURKIYE

ABSTRACT
Obijective: Atopic dermatitis is considered an important risk
factor for the development of food allergies. This retrospective
study aimed to evaluate food sensitivity in pediatric patients
with atopic dermatitis based on skin prick tests.

Material and Methods: The study included children
diagnosed with atopic dermatitis who underwent skin prick
tests with food allergens at our hospital’s Pediatric Allergy
Clinic between January 1, 2023 and January 31, 2024.
Demographic data, atopic dermatitis onset age, severity,
treatments, and co-existing atopic diseases (asthma, allergic
rhinitis) were collected from medical records. Skin prick test
results were evaluated retrospectively.

Results: The study comprised 229 patients, predominantly
male (64.2%) with a median age of 7 months (IQR:5-14). The
median age at atopic dermatitis onset was 3 (IQR:2-6) months.
Co-existing allergic diseases were present in 12 (5.2%)
patients. Based on SCORing Atopic Dermatitis (SCORAD),
atopic dermatitis severity was mild in 61.1%, moderate in
29.3%, and severe in 9.6% of patients. Food allergen
sensitization was observed in 73 (31.9%) patients,
predominantly to hen's egg (28.4%). Multiple food
sensitivities occurred in 10% of patients (n=23). Patients with
food sensitivity showed earlier atopic dermatitis onset, higher
total IgE and eosinophil counts, and more frequent moderate-
severe atopic dermatitis (p<0.05). Multivariate analysis
identified atopic dermatitis onset before 3 months, moderate-
severe atopic dermatitis, and eosinophils >500/ mm?® as risk
factors for sensitization.

Conclusion: Approximately one-third of pediatric atopic
dermatitis patients exhibited sensitivity to at least one food
allergen, most commonly hen’s egg. Early atopic dermatitis
onset, elevated eosinophils, and moderate-severe atopic
dermatitis pose a higher risk for sensitization. Hence,
mitigating unnecessary elimination diets and prompt referral of
these patients to pediatric allergy clinics is crucial.

Keywords: Atopic dermatitis, skin prick test, food allergy, food
sensitivity, egg allergy

(Y4
Amac: Atopik dermatit, gida alerjilerinin gelisimi i¢in 6nemli
bir risk faktorii olarak kabul edilmektedir. Bu retrospektif
caligmada, atopik dermatitli pediatrik hastalardaki besin
duyarlihigmm deri prik testlerine gore degerlendirilmesi

amaglanmustir.

Gere¢ ve Yontemler: Calismaya, hastanemiz Pediatrik Alerji
Kliniginde 1 Ocak 2023 ve 31 Ocak 2024 tarihleri arasinda
besin alerjenleriyle deri prik testleri uygulanan atopik dermatit
tanili gocuk hastalar dahil edilmistir. Demografik veriler, atopik
dermatit baslangic yasi, siddeti, tedavileri ve eslik eden atopik
hastaliklar (astim, alerjik rinit) tibbi kayitlardan toplanmustir.
Deri  prik  testlerinin = sonuglart  retrospektif — olarak
degerlendirilmistir.

Bulgular: Calismaya %64,2'si erkek ve ortalama yagslar1 7 ay
(Ceyrekler arasi aralik [CAA]: 5-14) olan 229 hasta katildi.
Atopik dermatit baslangic yas ortancast 3 (CAA:2-6) aydi.
Hastalarm 12'sinde (%5,2) eslik eden diger alerjik hastaliklar
mevcuttu. SCORAD'a (Atopik dermatit agirlik Olgegi) gore
atopik dermatit siddeti hastalarin %61,1'inde hafif, %29,3'tinde
orta ve %9,6'sinda siddetliydi. Hastalarin 73'{inde (%31,9), en
stk yumurta (%28,4) ile olmak tizere besin alerjen duyarlilig:
saptand1. Hastalarin %10'unda (n=23) ¢oklu besin duyarlilig1
saptand1. Duyarlilik saptanan hastalarda atopik dermatitin daha
erken basladig1, toplam IgE ve eozinofil sayilarinin daha yiiksek
oldugu ve orta-siddetli atopik dermatitin daha sik oldugu
goriildii (p<0.05). Cok degiskenli analizde, atopik dermatitin 3
aydan Once baglamasi, orta-giddetli atopik dermatit ve eozinofil
sayismin >500/mm?® olmasi duyarlilik igin risk faktorleri olarak

belirlendi.

Sonug: Pediatrik atopik dermatit hastalarinin yaklasik tgte
birinde, en sik yumurta ile olmak iizere, en az bir gida
alerjenine kars1 duyarlilik saptanmustir. Atopik dermatit erken
yaglarda baglamasi, yiiksek eozinofil sayist ve atopik dermatitin
orta-siddetli olmasi, besin alerjen duyarlilig1 i¢in daha yiiksek
risk olusturur. Bu nedenle, gereksiz eliminasyon diyetlerinin
ontine gegebilmek i¢in bu grup hastalarin 6zellikle ¢ocuk alerji

kliniklerine yonlendirilmesi ¢ok 6nemlidir.

Anahtar Kelimeler: Atopik dermatit, deri prik testi, besin

alerjisi, besin duyarliligi, yumurta alerjisi
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INTRODUCTION
Atopic dermatitis (AD) is a common, chronic
inflammatory pruritic skin disorder that typically
develops during infancy or childhood but can affect
individuals of all ages (1). With its increasing
prevalence; AD has emerged as a significant global
health concern, affecting approximately 10-30% of the
pediatric population (2,3). It usually manifests between
3-6 months of age (4,5).
AD is diagnosed primarily through clinical
presentation, as reliable biomarkers are currently
unavailable. The Hanifin and Rajka diagnostic criteria
for AD are commonly used for diagnosis (4,6). To
identify triggering allergens in AD, various methods
such as skin prick tests (SPT), specific IgE tests, food
provocation tests, and elimination diets are used (4).
A well-established relationship exists between AD,
food sensitization (FS), and food allergy (FA),
particularly in childhood (7). According to the dual
allergen hypothesis, epithelial barrier dysfunction in
AD significantly increases the risk of developing
epicutaneous FS, FA, and other allergic disorders (8,9).
Birth cohorts have shown higher rates of FS in patients
with AD compared to those without AD, with FA
detected in approximately 33% of patients with
moderate to severe AD (9).
Allergen sensitivity in patients with AD may vary with
age (3,10). Cow's milk, hen's egg, peanuts, and soy are
commonly reported as the most prevalent food
allergens in infants, while wheat, fish, treenuts, and
shellfish are more common in older children (2,11).
While FS severity correlates with the severity of AD,
recent studies have also reported that sensitization to
any FA exacerbates the severity of AD (11-13).
Therefore, determining allergen sensitivity is crucial for
both effectively managing patients with AD and
avoiding unnecessary elimination diets.
This study aimed to evaluate FS in pediatric patients
with AD based on skin prick tests.

MATERIALS AND METHODS

Study population

Children diagnosed with AD who underwent SPT with
food allergens at the pediatric allergy outpatient clinic
of our hospital between January 1, 2023, and January
31, 2024, were screened. Patients with positive SPT
results (mean wheal diameter >3 mm) and possessing
complete data were included in the study. Ethical
approval of the study was taken from the ethics
committee of the Ankara Research and Training
Hospital (Decision number: E- 24- 41).

Study procedures

Patient data, including demographic and clinical
characteristics (age of onset, AD severity, medical
treatments), presence of other allergic comorbidities

(asthma, allergic rhinitis, allergic conjunctivitis), SPT
wheal diameter, eosinophil count and percentage, and
total IgE levels at presentation, were recorded. Total IgE
was measured by Elisa method and blood eosinophils
were measured as part of the complete blood count, and
all samples were analyzed at the central laboratory of
our hospital.

Diagnosis of atopic dermatitis

The Hanifin Rajka criteria were used for AD diagnosis
(6).

Severity of atopic dermatitis

AD severity was assessed using the SCORing Atopic
Dermatitis (SCORAD) index (<25: mild, 25-49:
moderate, >49: severe) (6). SCORAD index
measurements were performed by pediatric allergy
physicians (authors of the study).

Skin prick test (SPT)

Allergen sensitization was determined with SPT. Skin
prick test was performed for patients with recurrent and
persistent atopic  dermatitis. SPTs  (Solutions:
Lopharma, Italy) were performed one week after
discontinuing antihistamine therapy using a standard
food allergen panel which includes cow’s milk, hen’s
egg, wheat, soy, hazelnut, walnut, fish, negative control
(0.9% saline), and positive control (1.7 mg/mL
histamine dihydrochloride). Also if parents have
suspicions about any foods for trigger or worsen atopic
dermatitis; we performed SPT with that food. SPT was
performed on the volar surface of the forearm. After 15
minutes, the maximum horizontal and vertical wheel
diameter was measured. If the indurations’ mean
diameter was greater than at least 3 mm from the
negative control, it was considered positive.

Multiple food sensitivity was defined as if the patients
were sensitized with >1 food.

Statistical analysis

SPSS version 22.0 (IBM Corp, Armonk, NY) was used
for data analysis. Continuous variables are presented as
median and interquartile range (IQR, 25"-75%
percentiles). Chi-squared (x?) and Fisher’s exact test
were used for comparisons of qualitative variables
between the food sensitized and not sensitized groups.
Mann-Whitney U and Wilcoxon rank sum test were
used for comparisons of quantitative variables.
Predictive factors were analyzed with univariate and
multivariate  logistic  regression analysis. The
multivariate logistic regression analysis included
variables with p<0.2 in the univariate analysis and
factors thought to be predictive for food allergen
sensitisation. Odds ratio (OR) and 95% confidence
interval (ClI) of the results were reported. P value <0.05
was considered significant.
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RESULTS
The study comprised 229 patients, predominantly male
(64.2%) with a median age of 7 months (IQR: 5-14, min
1-max 156 months). The median age at AD onset was
3 (2-6) months. Co-existing atopic diseases were
observed in 12 (5.2%) patients, with 8 patients (3.5%)
diagnosed with asthma, and 4 patients (1.7%) with AR.
Additionally, 27 patients (11.8%) reported a family
history of allergic disease. Characteristics of the
patients are shown in Table 1.
Severity of AD
Based on SCORAD, AD severity was mild in 61.1%
(n=140), moderate in 29.3% (n=67), and severe in 9.6%
(n=22) of patients. In patients exhibiting moderate to
severe AD, the age of onset and diagnosis tends to be
lower, while eosinophil counts, rates of cesarean
delivery, and occurrences of atopic sensitization were
higher (p; 0.021, <0.001, <0.001, 0.002, <0.001,
respectively). Comparisons of patients according to
SCORAD index are shown in Table 2.

Table 1: Demografic characteristics of patients (n: 229).

Skin prick test results

FS was detected in 73 patients (31.9%), with the most
prevalent sensitization being to hen’s egg (28.4%).
Other allergen sensitivities were observed in 5.7% of
patients to milk, 2.2% to peanuts, 4.8% to nuts, and
2.2% to other allergens such as banana, sesame, soy and
lentil. Multiple food sensitivities were present in 10%
of the patients (n:23). (Figure 1 and 2).

The distribution of food sensitizations among patients
according to age is presented in Table 3.

In patients with FS, the median age at onset of AD is
younger, with higher median total IgE and eosinophil
counts, and a more frequent occurrence of moderate and
severe SCORAD severity (p; 0.002, 0.039, <0.001,
<0.001, <0.001, respectively) (Table 4).

Predicting factors for sensitization with food allergen
According to multivariate analysis, the onset of AD
before 3 months of age, the presence of moderate-to-
severe AD, and eosinophil count >500/mm?3 were
identified as predictive factors for food sensitization in
patients with AD (Table 5).

Age [months], median (IQR) 7 (5-14)
Gender [male], n (%) 147 (64.2)
C/Sn (%) 135 (59)
Characteristics of birth Preterm n (%) 16 (6.9)
Weight [grams] median (IQR) 3200 (2920-3500)
Age at onset of AD [months], median (IQR) 3 (2-6)
Total IgE (kU/L) median (IQR) 22 (8.8-70)
Eosinophil /mm3, median (IQR) 420 (220-697)
Other Allergic disease; n (%0) 12(52)
Asthma 8 (3.5)
Allergic rhinitis 4(L7)
Family history of atopic disease, n (%0) 27 (11.8)

IQR: Inter quartile range, C/S: Cesarean sectio, AD: Atopic dermatitis, IgE: Immunglobulin E

Table 2: Comparisons of patients with mild and moderate/severe atopic dermatitis (according to SCORAD index)

Parameters Mild (n:140) Mode{ritsegevere p
Age at onset of AD [months], median (IQR) 3.5 (2-7) 3 (1-4.75) 0.021
Age at diagnosis of AD [months], median (IQR) 8.5 (5.5-17) 6 (4.5-8) 0.000
Sensitised with food allergen, n (%6) 29 (20.7) 44 (49.4) 0.000
Total IgE (kU/L), median (IQR) 25.8 (8-71.9) 21.4 (9.2-69) 0.72
Eosinophil, median (IQR)

/mm? 305 (197-500) 590 (415-830) 0.000

% 3.3(2.1-5) 5.7 (3.8-8.1) 0.000
Male Gender, n (%) 82 (58.5) 53 (59.5) 0.883
Cesarean birth, n (%) 104 (37) 43 (56) 0.002

AD: Atopic dermatitis, IQR: Inter quartile range, IgE: Immunglobulin E
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According to skin prick tests
(n:229)
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multiple food
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Figure 1: Food allergen sensitisation according to skin prick
tests
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Figure 2:Distribution of sensitized food allergens in pediatric
patients with atopic dermatitis

Table 3: Distribution of patients with food sensitization
according to age

Age (months)  Sensitized Not sensitized
0-3 (n:124) 50 (40.3%) 74 (59.7%)
4-6  (n:53) 20 (37.7%) 33 (62.3%)
7-11  (n:23) 1 (4.3%) 22 (95.7%)
12-24 (n:18) 1 (5.5%) 17 (94.5%)
>24  (n:11) 0(0) 11 (100%)

The comparisons between patients sensitized and those not
sensitized to a food allergen

Table 4. Comparisions of patients with and without sensitised with food allergen

Parameters Sensitised(n:73) Not Sensitised-(n:156) p

Gender [male], n (%) 54 (73.9) 93 (59.6) 0.050
Birth with C/S, n (%) 48 (65.7) 87 (55.7) 0.198
Preterm birth, n (%0) 4 (5.4) 12 (7.6) 0.767
Age at onset of AD, [months], median (IQR) 3(1.5-9) 3.5(2-8) <0.002
AD at diagnosis of AD, [months], median (IQR) 5 (4-7) 8.5 (6-17) 0.000
SCORAD (Moderate/Severe), n (%) 44 (60.2) 45 (28.8) 0.000

Eosinophil, median (IQR)

> /mm?d 570 (375-935) 320 (200-570) 0.000
> % 5.9(3.8-8.1) 3.4(2.1-5.4) 0.000
Total IgE (kU/L, median (IQR) 28.5 (13.6-76) 21 (7.1-68) 0.039
C/S: Cesarean sectio, AD: Atopic dermatitis, IQR: Inter quartile range, IgE: Immunglobulin E
Table 5: Predictive factors for sensitisation with food allergen in patients with atopic dermatitis
Univariant Multivariant
OR 95% CI p OR 95% CI p
Age onset <3 months 2.3 1.27-4.05 0.006 1.95 0.99-3.8 0.049
E0>500/mm3 3.98 2.15-7.36 0.000 2.34 1.18-4.64 0.015
IgE>100 kU/L 15 0.71-3.15 0.278 - - -
Moderate/Severe 35 1.99-3.45 0.000 2.93 1.49-5.7 0.02
SCORAD
Male 1.87 1.01-3.45 0.046 1.73 0.85-3.53 0.127

Eo: Eosinophil, IgE: Immunglobulin E, OR: Odds ratio, Cl: Confidence interval

DISCUSSION

In this study, food allergen sensitivity in patients with
AD was evaluated based on SPT results. It was found
that 31.9 % of pediatric patients with AD exhibited

sensitivity to at least one food allergen, with hen's egg
being the most commonly detected allergen. In patients
with AD, age of onset younger than 3 months,
eosinophil count exceeding 500/mmé3, and the presence
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of moderate to severe AD lesions have been identified
as predictive factors for the development of allergen
sensitivity.

Several studies have reported that FS frequently
coexists with AD. Additionally, AD is considered to be
one of the crucial risk factors for FS and IgE-mediated
FA (7). The incidence of FS in patients with AD may
change according to some factors such as the age of the
patients, the severity of AD, and the country where the
study was conducted. In a systematic review of 66
studies, FS was found to be 6 times more frequent in
children with AD than in children without AD at the age
of 3 months (14). Atakul G and colleagues reported that
54% of children had FS according to SPT (13). Smolkin
YS et al. reported that 51.9% of patients had
hypersensitivity to at least 1 allergen (10). Emeksiz ZS
et al. reported that 21% of patients with AD had FS
according to SPT with food allergens (15). In our study,
we found that 31.9% of patients with atopic dermatitis
were sensitive to at least one food allergen, and that
sensitivity decreased with age.

Hen's egg, milk, wheat, peanut, hazelnut, fish and soy
are responsible for approximately 90% of food
sensitivities in AD patients (16). However, the most
common triggering foods may change with the age of
the patients and the countries where the studies were
conducted (3,10). When we look at the differences
according to age; while the most common food
allergens in infants are cow's milk, hen's egg, peanut
and soy; it has been reported that wheat, fish, hazelnuts
and shellfish are the most common in older children (3).
Looking at the differences by country; in a study
conducted in the United Kingdom, it was reported that
the most common allergen according to the SPT was
hen's egg (2.94%), followed by peanut (1.75%) and
cow's milk (0.74%) (17). In the Health Nut study from
Australia, infants with AD have 6 times more frequent
egg allergy and have 11 times more frequent peanut
allergy by 12 months than infants without AD at 12
months of age (16,18). Another wider study from Japan
shows the relation between AD and FA (the BAMSE
cohort), reporting that 27% of the patients with AD had
food sensitization according to SPT (21% of them with
egg; 15% of them with peanut; 8% of them with milk;
and 2% of them with cod) at 2 years of age (19). In an
African study, it was reported that 54% of the children
with AD had a concomitant egg sensitization and 25%
of them had egg allergy (20).

And when we look at the studies from Tiirkiye (our
country); Atakul G et al reported that the most common
food allergens were egg white (39%), egg yolk (31%),
cow’s milk (3%) (13); Kulhas-Celik 1 et al. reported
that egg white sensitivity was the most common
detected sensitivity in 85.8% of the children with AD;
also they reported that milk was detected in 36.8%,

wheat in 3.9%, and walnut in 1.5% of the patients (21).
Emeksiz et al. also reported egg sensitivity (78.2%) as
the most common food allergen in children with atopic
dermatitis; and which was followed by milk sensitivity
(52%) and hazelnut sensitivity (39%) (15). Also they
reported no peanut sensitivity in patients with AD (15).
Similarly, in our study, we detected that hen’s egg was
the most common (28.4%) allergen and which was
followed by milk, nuts, peanuts and other food (banana,
sesame, soy, lentil) at 5.7%, 4.8%, 2.2%, 2.2%,
respectively.

The severity of AD also affects the prevalence of FS in
children with AD. Previous studies reported no or lower
level ofsensitization in mild forms, whereas there was
higher level of sensitization in moderate-severe forms
(22-25). Furthermore, multiple research provide
evidence that the prevalence of FA in the general
population is believed to be around 0.1-6%. However,
more severe forms of AD are more commonly
diagnosed in individuals with FA, with rates ranging
from 33% to 39% (with uncommon publications
reporting even higher rates of up to 80%) (7). Such
variations might be attributed to different study designs
and populations with different disease severity. There
have been several studies showing that FA is strongly
associated with a more severe, early onset, and
persistent phenotype of AD (16,18,26,27). In our study;
according to SCORAD assessment, 140 (61.1%) cases
were classified as mild, 67 (29.3%) as moderate, and 22
(9.6%) as severe. In those with moderate to severe
severity, the age atonset and diagnosis of AD was
lower; eosinophil counts, the frequency of cesarean
delivery, and the frequency of atopic sensitization were
higher in patients with FS.

According to several studies, the prevalence of FA rates
is higher in patients with AD compared to the general
population; but not all patients with AD have food
allergen sensitivity (17). Patients with both AD and FA
were previously reported that more frequently
associated with early-onset, severe, or persistent AD
(17). Also, Werfel T et al. reported that food
sensitizations were proportionally higher in infants with
moderate/severe AD, and with increased levels of
serum total IgE; and they explained that with atopic
conditions of the patients (28). Similarly, in our study,
patients with food sensitized had a younger median age
at the onset of AD; total IgE and eosinophil count
medians were higher, and moderate-severe SCORAD
severity was more frequent.

Guidelines do not recommend to perform SPTs in all
patients with AD. On the other hand, empirical diets are
not recommended too. Because empirical diets with the
exclusion of milk, egg, nuts, bananas, strawberries,
chocolate, additives, etc may lead to deficiencies in
nutrition (9). So, the European Academy of Allergy and
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Clinical Immunology (EAACI) position paper on
eczematous reactions to food in AD recommends
further investigations if there were AD and a history of
an immediate reaction with any foods; or if there were
persistent, moderate-to-severe AD, without a history of
immediate-reactions to food; or when patients or
parents suspected from any food as a trigger factor for
persistent AD (28). Also, The National Institutes of
Health recommends Children who are younger than 5
years with moderate to severe AD with persistent
disease despite appropriate management and topical
treatments and/or history of immediate reaction after
ingestion of a specific food, should be evaluated about
food allergies for milk, egg, peanut, wheat, and soy
(29). Emeksiz Z et al reported that serum total IgE level
and SCORAD index in three-month-old and younger
babies with AD; In addition, they stated that the
eosinophil percentage is a useful and easily accessible
parameter in predicting the presence of food sensitivity
in children between the ages of 3-6 months (15). In our
study, multivariate analysis identified AD onset before
3 months, moderate-severe AD, and eosinophils
>500/mm? as risk factors for sensitization.

There were some limitations in our study; the main
limitation is the retrospective manner of our study.
Secondly, we evaluated only the sensitization of
patients; so our results do not reflect FA; so new studies
on FA are needed in this area.

In conclusion; food allergen sensitivity was detected in
31.9% of patients with AD. We found a high risk of
detecting FS, especially in patients with age of onset
under 3 months, eosinophil count exceeding 500/mm?,
and those presenting moderate-severe AD lesions. We
recommend that children in this group should be
referred to pediatric allergist for evaluation and to
prevent unnecessary elimination diets.
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ANNELERIN EMZIRME TUTUMU VE ILK 6 AY SADECE
ANNE SUTU VERME DURUMU

Mothers’ Breastfeeding Attitudes and Exclusive Breastfeeding in the First 6 Months

Ahu CIRLAK*
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1 Giiven Hastanesi, Hemsirelik Hizmetleri Direktorliigii, ANKARA, TURKIYE
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(077 ABSTRACT

Amag: Bu ¢alisma annelerin ilk alt1 ay sadece anne siitii verme

durumlarini  (exclusive emzirme), emzirme tutum ve

davranislarini belirlemek amaci ile yapilmustir.

Gere¢ ve Yontemler: Calisgma Ocak-Eylil 2022 tarihleri
arasinda Ankara’da bebek dostu 6zel bir hastanede 171 anne ile
gerceklestirilmistir. Anne taburcu edilmeden 6nce “Anne ve
Bebek Bilgi Formu” ve “Emzirme Tutumunu Degerlendirme
Olgegi” doldurulmus daha sonraki siirecte anneler dogum
sonrasinda altt ay boyunca ayda bir kez arastirmacilar
tarafindan telefonla aranarak “Bebege ilk Alti1 Ay Anne Siiti

999

Verme Izlem Formu™ doldurulmustur.

Bulgular: Calismaya katilan annelerin yas ortalamasinin
33.1944.15 (21-45 yas arasi) oldugu, %56.7’sinin ilk gebeligi
oldugu, %70.8’inin sezaryen ile dogum yaptigi, %84.2’sinin
gebeliginin  planli oldugu ve %83’iiniin dogumdan sonra
bebeklerini ilk bir saat igerisinde emzirdigi belirlenmistir.
Calismaya katilan annelerin emzirme tutum degerlendirme
Olgegi puan ortalamasinin 113.71+11.40 (Min-Maks: 80-147
puan) oldugu belirlenmistir. Dogumdan sonraki alti ay siiresince
sadece anne siiti veren annelerin oranlarina bakildiginda,
annelerin ilk iki ay sadece anne siitii verme oranlarinin %86
oldugu, dordiincii ayda en yiiksek orana (%95.3) ulastigi, altinct
ayda ise bu oranmn %93.6 oldugu tespit edilmistir. Annelerin
bebegin kilo kaybi, emzirme sorunu ve siitiinlin bebege
yetmedigi gibi diisiincelerden dolay1 6zellikle ilk aylarda anne
siiti disinda mama ve benzeri gidalardan verdikleri tespit
edilmistir.

Sonu¢: Annelerin emzirme tutum puan ortalamalarinin ortanin
tizerinde oldugu ve ilk alti ay sadece anne siitii ile emzirme

oranlarinin belirgin derecede yliksek oldugu tespit edilmistir.

Anahtar Kelimeler: Anneler, emzirme, hemsirelik, tutum

Objective: This study was conducted to determine mothers'
exclusive breastfeeding status (exclusive breastfeeding),
breastfeeding attitudes and behaviors for the first six months.

Material and Methods: The study was conducted between
January and September 2022 with 171 mothers in a Baby-
Friendly private hospital in Ankara. "The Mother and Infant
Information Form" and "Breastfeeding Attitude Assessment
Scale" were filled out before the mother was discharged. In the
following period, mothers were called by the researchers once a
month for six months after birth and the "Breastfeeding Follow-
up Form for the First Six Months" was filled out.

Results: The mean age of the mothers who participated in the
study was 33.19+4.15 years (range: 21-45), 56.7% had their
first pregnancy, 70.8% gave birth by cesarean section, 84.2%
had planned pregnancies, and 83% breastfed their babies within
the first hour after birth. The mean breastfeeding attitude
evaluation scale score of the mothers participating in the study
was 113.71+11.40 (Min-Max: 80-147). When the rates of
mothers who exclusively breastfed during the six months after
birth were examined, it was found that the rate of exclusive
breastfeeding was 86% in the first two months, reached the
highest rate (95.3%) in the 4th month, and 93.6% in the 6th
month. It was found that mothers gave formula and similar
foods other than breast milk, especially in the first months,
because of the baby's weight loss, breastfeeding problems and
thoughts that their milk was not enough for the baby.

Conclusion: It was found that the mean breastfeeding attitude
scores of the mothers were above the average and the rates of
exclusive breastfeeding for
significantly higher.

the first six months were

Keywords: Mothers, breastfeeding, nursing, attitude
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GiRiS

Anne siitii, bebegin psikomotor ve bilissel gelisimine
katki veren ayni zamanda g¢ocukluk ve yetiskinlik
doneminde karsilasabilecegi bulasict olan ve olmayan
bir¢ok hastalik riskini azaltabilecek 6zellikte, bebegin
ilk asist olarak da tanimlanabilecek mucizevi bir
besindir (1,2). Diinya Saghk Orgiiti (DSO)
emzirmenin, dogumdan sonra ilk bir saat icinde
baglamasini, bebeklerin ilk alt1 aya kadar su dahil hi¢bir
ek besin verilmeden yalnizca anne siitityle beslenmesini
(exlusive emzirme) ve altinct aydan itibaren ise ek
besinlerle birlikte iki yasina kadar anne siitiine devam
edilmesini 6nermektedir (3). Ancak ilk alt1 ay sadece
anne siitli vermenin dneminin bilinmesine ragmen bu
oranin Diinya Saglik Orgiitii’'niin (DSO) verilerine
(2020) gore tiim diinyada diisiik (%44) oldugu bunun en
onemli nedenlerinin ise kiiltiirel ve geleneksel
yaklasimlar oldugu ifade edilmektedir (4). Ulkemizde
de benzer sekilde alt1 aydan kiigiik bebeklerin sadece
%41’inin anne siitii ile beslendigi goriilmektedir (5,6).
Tiirkiye Niifus Saglik Arastirmasi (TNSA) 2018
raporuna gore; Tirkiye’de bebeklerin tamamina yakini
(%97) belirli siirelerle emzirilmelerine karsin, sadece
anne siitli alan bebeklerin ortanca emzirilme siiresi 1,8
aydir (6). Ulkemizde emzirmeye baslama oran1 yiiksek
olmasina karsin emzirmenin siirdiiriilmesi hedeflenenin
¢ok altindadir. Bu siirecin  saghklhi  baslayip
stirdiiriilebilmesini olumlu ve olumsuz etkileyen birgok
faktor bulunmakla birlikte, olumlu etkileyen en 6nemli
faktérlerden  birisi, olumlu emzirme tutumudur.
Emzirme tutumuna yonelik yapilan bazi ¢alismalarda
annelerin olumlu tutum ve davranis sergiledikleri ve bu
annelerin bebeklerini daha yiiksek oranda emzirmeyi
diistindiikleri, baz1 ¢alismalarda ise annelerin emzirme
tutumunun  olduk¢a diisik ya da notr oldugu
goriilmektedir (7-11). Bu arastirmada annelerin ilk alt1
ay sadece anne sitii verme durumlarini (exlusive
emzirme), emzirme tutum ve davraniglarini belirlemek
amact ile yapilmistir.
Aragtirma sorulari;

e Annelerin emzirme tutum diizeyleri nedir?

e Annelerin  emzirme tutumunu etkileyen

faktorler nelerdir?
e Annelerinilk alt1 ay emzirme sadece anne siitii
verme oranlari nedir?

GEREC ve YONTEM

Aragtirma tanimlayic1 desende planlanmis olup, Ocak-
Eylil 2022 tarihleri arasinda Ankara’da 6zel bir
hastanede  yapilmistir.  Calisma  icin  Nevsehir
Hacibektast Veli Universitesi Klinik Arastirmalar Etik
Kurulundan (30.11.2021 toplanti tarihli, Karar no: 408)
onay almmustir. Calismada Orneklem seg¢imine
gidilmemis olup evrende arastirma kriterlerine uyan

caligmaya katilmay1 kabul eden annelerle c¢alisma
yiriitiilmiistiir. Calismaya 171 anne katilmstir.
Aragtirmaya dahil edilme kriterleri

e 37 haftanin {izerinde dogum yapmig olmak

Arastirma diglanma kriterleri

e Dogumdan sonra bebegin yenidogan yogun

bakim iinitesine alinmasi

e Annenin Tiirk¢e konusamamasi
Arastirmanin verileri “Anne ve Bebek Bilgi Formu”,
“Bebege ik Alt1 Ay Anne Siitii Verme izlem Formu” ve
“Emzirme Tutumunu Degerlendirme Olgegi” ile
toplanmustir.
Anne ve Bebek Bilgi Formu: Arastirmacilar tarafindan
literatiir taranarak hazirlanan form, annelerin ve
bebeklerinin tanimlayict  bilgilerini igeren dokuz
sorudan olugmaktadir (12-14).
Bebege ilk Alti Ay Anne Siitii Verme Izlem Formu:
Arastirmacilar tarafindan literatiir taranarak hazirlanan
form, annelerin ilk 6 ay boyunca anne siiti verme
durumunu degerlendiren ii¢ sorudan olusmaktadir (12-
14).
Emzirme Tutumunu Degerlendirme Olgegi: Ozkan
tarafinda gelistirilen dlgek, 1999 yilinda basili dergide,
2015 yilinda ise elektronik ortamda yayinlanmustir.
Olgek 5°1i likert tipinde 46 maddeden olusmaktadir.
Tamamen katiliyorum=4, Hi¢ katilmiyorum=0 olacak
sekilde puanlama yapilmaktadir. Olgekte bazi
maddelerde (1, 2,5, 9, 10, 12, 14, 16, 17, 18, 20, 21, 22,
25, 33,34, 35, 36, 39, 40, 41, 44, 45, 46) olumsuz tutum
olarak belirtilmekte ve ters puanlama yapilmaktadir.
Olgekten alinabilecek en yiiksek puan 184’diir. Puan
yiikseldik¢e emzirme tutumunun olumlu ydnde arttigi
belirtilmektedir. Olgegin 1999°da ilk gelistirilen halinde
Cronbach’s alfa degeri 0.63 olarak belirlenmistir (15).
Arastirmamin  Etik ~ Yonii:  Arastirma  Helsinki
Deklarasyonu  prensiplerine  uygun  yiiritilmistiir.
Aragtirmanin etik agidan uygunluguna karar verilmesi
i¢in bir {iniversitenin etik kuruluna basvurularak onay
alinmustir (30.11.2021 toplant1 tarihli, Karar no: 408).
Ayrica  ¢alismanin  yapildigi  hastanenin  bilim
komitesinden de kurum izni (Say1: 604) alimmustir. Veri
toplama islemi Oncesinde aragtirmacilar tarafindan
aragtirmaya katilmay1 kabul eden annelere arastirma
hakkinda  bilgi  verilmis, aragtirmanin  amact
aciklandiktan sonra yazili izinleri alinmistir.
Verilerin Toplanmasi: Calismanin yapildigr hastane
bebek dostu bir hastanedir. Annelere gebelik
donemlerinden itibaren, dogum siirecinde ve taburcu
olmadan dnce anne siitii ve emzirme konusunda detayli
egitimler verilmektedir. Caligmaya katilan anneler
sadece dogum sonrasinda hastaneden taburcu olurken
bir kez “Anne ve Bebek Bilgi Formu” ve “Emzirme
Tutumunu Degerlendirme Olgegini” doldurmuslardir.
Formlar  yaklasik 15-20  dakika  igerisinde
doldurulmugtur. Ardindan anneler dogum sonrasinda
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alt1 ay boyunca ayda bir kez aragtirmacilar tarafindan
telefonla aranarak “Bebege ilk Alti Ay Anne Siitii
Verme Izlem Formu” doldurulmustur. Telefon
goriismeleri ortalama 15 dakika stirmiistiir.

Verilerin Degerlendirilmesi:  Verilerin istatistiksel
analizleri i¢in SPSS paket programm (Statistical Package
for the Social Sciences) versiyon 26.0 kullanilmistir.
Calisma verileri tanimlayici istatistiksel yontemler i¢in
ortalama, standart sapma, sayi, yiizde ile
degerlendirilmistir. Verilerin normal dagilima uygun
olup olmadigi Kolmogorow-Simirnov testi ile
degerlendirilmistir. Normal dagilima uyan veriler icin
ikili grup karsilastirmalarinda bagimsiz gruplarda t testi,
ikiden fazla grup karsilagtirmalarinda ise bagimsiz
gruplarda tek yonlii varyans analizi ve bagimli gruplarda
ise paired t testi kullanilmustir.

BULGULAR
Calismaya katilan annelerin  yas ortalamasinin
33.19+4.15 (min=21-maks=45) oldugu, %93.6’smin
lisans ve lisans iistii diizeyde egitim aldig1, %56.7’sinin
ilk gebeligi, %68.4’liniin ilk gocugu oldugu, %70.8’inin

sezaryen ile dogum yaptigi, %44.4’iniin bebeginin
3001-3500 gram arasinda dogdugu, %84.2’sinin
gebeliginin planlt oldugu ve %83’ liniin dogumdan sonra
bebeklerini ilk bir saat igerisinde emzirdigi
belirlenmistir. Annelerin tanimlayict 6zelliklerine gore
emzirme tutumu degerlendirme Slgegi puan ortalamasi
karsilastirmasinda  istatistiksel olarak  anlamlilik
bulunmamustir (p>0.05) (Tablo 1).

Caligmaya katilan annelerin  emzirme tutumunu
degerlendirme 6lgegi puan ortalamalara bakildiginda
annelerin Olcek puan ortalamasinin  113.71+£11.40
(min=80-maks=147) oldugu belirlenmistir.

Tablo 2’de annelerin ilk alt1 ay boyunca sadece anne
slitti verme oranlarina bakildiginda birinci ve ikinci ayda
%86, iiclincii ayda %92.4, dordiincii ayda %95.3,
besinci ve altinci ayda ise %93.6 oraninda sadece anne
siiti  ile Dbebeklerini  besledikleri  belirlenmistir.
Annelerin bebegin kilo kaybi, emzirme sorunu ve
slitiiniin bebege yetmedigi gibi diislincelerden dolay1
ozellikle ilk aylarda bebeklerine anne siitii disinda mama
ve benzeri gidalardan verdikleri tespit edilmistir.

Tablo 1: Annelerin tamimlayici 6zelliklerine gbére emzirme tutumunu degerlendirme Olgegi puan ortalamasi

karsilagtirmast

Sosyodemografik

Emzirme tutumunu
Puan ortalamasi farka

S 00 jebeaiins el e
Anne yast 33.1944.15
(min=21-maks=45)

Ogrenim durumu
Lise ve on lisans 11 (6.4) 114.36+12.74
Lisans ve Lisansiistii 160 (93.6) 113.67+11.34 t=0.193, p=0.847
Gebelik sayis
flk gebelik 97 (56.7) 113.47£10.53
iki ve iizeri gebelik 74 (43.3) 114.04£12.51 t=-0.217, p=0.828
Cocuk sayisi
flk gocuk 117 (68.4) 112.90+10.64

=-1.376, p=0.171
Ikinci ve sonrasindaki gocuk 54 (31.6) 115.48+12.82
Dogum sekli
Sezaryan (C/S) 121 (70.8) 112.72£10.93

t=-1,781, p=0.07
Vajinal dogum 50 (29.2) 116.12£12.25
Bebegin dogum kilosu
2500-3000 gram 48 (28.1) 113.72+10.65
3001-3500 gram 76 (44.4) 113.23+11.52 F=0,173, p=0.841
3501 gram distii 47 (27.5) 114.48+12.12
Bebek Cinsiyeti
Kiz 86 (49.7) 113.02+12.40 t=0.803, p=0.423
Erkek 85 (50.3) 114.42+10.31
Gebelik planli m1?
Evet 144 (84.2) 114.06+10.98 120,908, p=0.365
Hayir 27 (15.8) 111.88+13.52
i1k anne siitii verme zamam
[lk birinci saat 142 (83) 113.48+11.85

t=-0.591, p=0.555
Ikinci saat ve sonrasi 29 (17) 114.86+8.96
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Tablo 2: i1k 6 ay sadece anne siitii verilme oran1 ve sadece anne siitii verilmeme nedenleri

1. ay 2.ay 3. ay 4. ay 5. ay 6. ay
Say1 (%) Say1 (%) Say1 (%) Say1 (%) Say1 (%) Say1 (%)

if:ice anne siiti verme 147 (86.0)  147(86.0) 158(92.4) 163 (953) 160(93.6) 160 (93.6)
Sadece anne siitii verilmeme nedeni

Bebegin kilo kaybi 12 (7.0) 11 (6.4) 6 (3.5) 5(2.9) 5(2.9) 5(2.9)
Emzirmede yasanan sorunlar 4(2.3) 5(2.9) 1 (0.6) 1(0.6) 2(1.2) 2(1.2)
dssgﬁiﬁ’:zdigmm 8(4.7) 8 (4.7) 6 (3.5) 2(12) 2(12) 2(12)
Ise baslamak zorunda kalma - - - - 2(1.2) 2(1.2)

Grafik 1’de dogumdan sonraki alti ay, sadece anne siitii
veren annelerin oranlar1 goriilmektedir.
Annelerin ilk iki ay sadece anne siitii verme oranlarmin

%86 oldugu, dordiincii ayda en yiiksek orana (%95.3)
ulastig1, altinc1 ayda ise bu oranin %93.6 oldugu tespit
edilmistir.

- 165

163
’ 160 160

} 160 8 (%93.6) (%93.6)
(%92.4)

| 155

- 150

: 148 48

(%86) (%86)

i 145

140

i 1. Ay 2. Ay 3. Ay 4. Ay 5. Ay 6. Ay

— Sadece Anne Siitl Veren Anneler

TARTISMA
Emzirme tutumu annelerin emzirme siiresini ve
emzirme lizerindeki basarisim etkilemektedir. Emzirme
tutumu dogum sekli, ¢ocuk sayisi, annenin ¢alisma
durumu, daha Once emzirmeye yonelik egitim alma
durumu, es ve aile tutumu, destek kaynaklarinin varlig
gibi faktorlerden etkilenmektedir (14). Oren ve ark.’nin
dogum sonu dénemdeki kadinlarla yaptiklari caligmanin
sonucunda annelerin emzirme tutumunun orta diizeyde
oldugunu ve bu tutumu bebegin cinsiyeti, ilk bir saat
anne siitli verme durumu, daha 6nce anne siitii ile ilgili
bilgi alma durumu ve emzirme siiresi gibi nedenlerin
etkilendigini ve istatistiksel olarak aralarinda anlamlilik

Grafik 1: Dogumdan sonraki alt1 ay, sadece anne siitii veren anneler

oldugunu tespit etmislerdir (16). Kurnaz ve Hazar’in
yaptiklar1 ¢alismada annelerin emzirme tutumu ile
gebelik sayisi, ¢ocuk sayisi, gebeligin planli olmasi,
bebegin cinsiyeti, annenin Ogrenim durumu gibi
sosyodemografik 6zellikler arasinda istatistiksel olarak
anlamli bir iliski bulundugunu belirtmislerdir (14).
Bizim ¢aligmamizin sonucunda ise annelerin emzirme
tutumunu annelerin yagi, 6grenim durumu, gebelik
sayisi, cocuk sayisi, dogum sekli, bebegin kilosu,
cinsiyeti, gebeligin planli olup olmamasi ve ilk anne
siitii verme zamani gibi sosyodemografik verilerin
etkilemedigi tespit edilmistir. Ayrica c¢alismamiza
katilan annelerin sadece anne siitii verme oranlarinin
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diger calismalardan belirgin sekilde yiiksek g¢ikmasi,
annelerin emzirme tutumu Olgek puan ortalamasinin,
ortalamanin istiinde tespit edilmesi, annelerin en az lise
diizeyinde 6grenime sahip olmasi ve alt1 ay siiresince
telefonla aranarak emzirme ile ilgili danigmanlik ve
egitim almalari, emzirme konusunda cesaretlendirilme-
lerinin bir sonucu olarak agiklanabilir.

Emzirmeye iliskin algilar, inanglar goriisler zamanla
degisebilir ve emzirme deneyimlerden etkilenir.
Deneyim ve algi emzirmenin siiresini etkilemede 6nemli
bir rol oynar (17,18). Emzirme stirecinde meme ile ilgili
sorunlar, ilk kez anne olmak, ¢evreden, aileden ya da
esten destek gdrememek, dogum sonrasi pospartum
sorunlar, annenin ise baglamasi ve ilk alt1 aydan 6nce ek
gidalara baglanilmast emzirmenin erken ddnemde
kesilmesine neden olabilmektedir (19). Calismamizda
annelerin ilk iki ayda sadece anne siitii verme oraninin
%80’lerde oldugu ve sonraki aylarda ise bu oranin
arttigl goriilmektedir. Annelerin ilk alt1 ay sadece anne
stiti vermeme nedenlerinde ise bebeklerinin kilo kayb1
yasayacag1 diislincesi, emzirmede yasadiklar1 sorunlar
ve siitlinliin yetmeyecegi diisiincesi oldugu tespit
edilmistir. Oren ve ark.’nin calismasinda da annelerin
sit yoklugu ve siitin yetmedigi digiincesi gibi
nedenlerden dolayr bebeklerine anne siitii diginda ek
besin verdikleri ifade edilmektedir (16). Literatiirde
emzirmenin en kritik déneminin dogumdan sonraki ilk
iki hafta oldugu belirtilmektedir. Bu ddnemde
emzirmeyi birakma nedenleri; siitiin yetersiz olmasi,
emzirme giicliikleri (baglanma sorunlari), bebegin
yetersiz kilosu ve meme uglarinin c¢atlamasidir.
Emzirmenin yetersiz destegi de erken birakmaya neden
olabilir. Bu dénemde saglik profesyonellerinin 6zellikle
hemsire ve ebelerin destegi olduk¢a 6nemlidir (20-22).
Zielinska ve Hamulka’nin yaptiklart ¢aligmada
annelerin %43’liniin sadece anne siitii ile bebeklerini
besledigini, anne yasi ile bilgi diizeyinin dogru orantilt
bir sekilde arttigini, ancak annenin yasi, egitimi, ¢alisma
durumu gibi sosyodemografik bilgileri ile sadece anne
siitli verme arasinda istatistiksel olarak anlamli bir iligki
olmadigin1  belirlemislerdir  (23). Calismamizda
annelerin ¢ok biiyiik bir kisminin lisans ve iizeri egitime
sahip olmasi ve alti ay boyunca telefon ile aranarak
emzirme sireglerinin  takip edilmesi, emzirme
konusunda cesaretlendirilmeleri ilk alt1 ay sadece anne
siitli verme oranlarinin yiliksek olmasinin nedeni olarak
aciklanabilir.

Dogum sonras1 donemde gelisen emzirme sorunlari
emzirme siirecini etkilemekte ve emzirmeyi kesintiye
ugratmaktadir. Dogum sonrasi emzirme ile ilgili en sik
yasanan sorunlar, siitlin yetmediginin diisiiniilmesi,
meme ucu sorunlari, memenin yetersiz bosaltilmasi,
tikaniklik, mastit ve meme apsesidir ve bu durumlar
kadinlarin neredeyse %20-80'ini etkilemektedir (24).
Calismamizda da annelerin emzirme ile ilgili benzer

sorunlar yasadiklar1 ve bu sorunlar nedeni ile emzirme
stireglerinin olumsuz etkilendigi tespit edilmistir.
Dukuzumuremyi ve ark.’min yaptiklar1 sistematik
derlemede  inceledikleri  ¢aligmalarda  emzirme
oranlarmin, DSO’niin tavsiyelerinin ¢ok altinda
oldugunu belirtmis, bu nedenle de dogum oncesi ve
sonrasi emzirme egitim ve danismanliginin saglanmast,
annelerin emzirmeye yonelik tutum ve bilgilerinin
gelistirilmesinin 6nemini vurgulamislardir (4). Elgzar
ve ark.’nin Suudi annelerle yaptig1 ¢alismada annelerin
%85’inin bebeklerini ilk bir saat i¢inde emzirdigini,
%41’inin bebeklerine ilk alt1 ay sadece anne siiti
verdiklerini  ve  %64’liniin  emzirme  sirasinda
bebeklerinin  yeterince siit aldigim1  disiindligiini
belirlemistir (25). Elgzar ve ark. ayrica ilk alt1 ay sadece
anne siiti verme davraniginda pozitif annelik
diisiincelerinin, annelerin yasi, meslegi ve Ogrenim
durumunun da emzirme davramisinda pozitif yonde
belirleyici oldugunu vurgulamiglardir (25). Bizim
calismamizin sonucunda ise ilk iki ay siitiin
yetmediginin diigiiniilmesi, bebegin kilo kayb1 ve diger
bazi sorunlar nedeni ile %86 olan sadece anne siitii
verme oraninin, dordiincii ayda en yiiksek degere
(%95.3) ulastig1 ve bu emzirme oranlarinin literatiiriin
iizerinde oldugu goriilmiistiir. Bunun nedeni olarak
Annelerin emzirme tutum Olgek puan ortalamasinin
yiiksek olmasinin, biiyilk kisminin lisans ve {izeri
egitime sahip olmasinin ve her ay aranarak emzirme
konusunda verilen bilgi ve damigmanlik hizmetinin
olumlu etkileri gosterilebilir.

Aragtirmanin 6zel bir hastanede sinirli bir 6rneklem ile
ylriitiilmesi ~ aragtirmanin ~ zayif  yoni  olarak
degerlendirilirken, annelere gebelik doneminden
itibaren, dogum siirecinde ve taburcu olmadan once
anne siitii ve emzirme konusunda detayli egitimlerin
verildigi ve takibinin yapildigt bebek dostu bir
hastanede  gergeklestirilmis  olmasi, arastirmanin
amacima yonelik dogru bilgi edinmeyi saglamast ve
alana yonelik problemlerin ¢6ziimiine katki vermesi
acisindan  aragtirmanin
degerlendirilmektedir.
Calismamizin sonucunda annelerin emzirme tutum
puanlarinin ve ilk alt1 ay sadece anne siitii ile emzirme
oranlariin yiiksek oldugu tespit edilmistir. Hastanede

gicli  yoni  olarak

gebelik siirecinden itibaren baslayan ve dogumdan
sonraki alt1 ay boyunca devam eden emzirme destek ve
danmigsmanligimnin burada 6nemli bir roliiniin oldugu
goriildiigiinden tiim hastanelerde hemsire ve ebeler
tarafindan anne siitiniin tesviki ve emzirmenin
desteklenmesi konusunda egitimlerin planlanmasi ve
formal olarak siirdiiriilmesi onerilebilir.
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EOZINOFILI SAPTANAN COCUK VAKALARDA ETIiYOLOJIK
FAKTORLERIN DEGERLENDIRILMESI

Evaluation of Etiological Factors in Pediatric Cases with Eosinophilia

Tiilay MORTAS!

Dilek AZKUR?

L Kirikkale Universitesi Tip Fakiiltesi, Histoloji ve Embrivoloji ABD, KIRIKKALE, TURKIYE
2 Kirikkale Universitesi Twp Fakiiltesi, Cocuk Saghg: ve Hastaliklart ABD, KIRIKKALE, TURKIYE

(07
Amag: Eozinofili dokularda ve/veya kanda eozinofillerin
artmast olarak tanimlanir. Periferik kanda eozinofil sayisinin
artmast alerjik, enfeksiy6z, otoimmiin ve malign hastaliklarin
ayirict  bir Ozelligi ya da eslik eden bulgusu olabilir.
Calisgmamizda eozinofilisi olan ¢ocuk hastalarin etiyolojik

faktorler agisindan taranmasi amaglanmaistir.

Gere¢ ve Yontemler: Kirikkale Universitesi Tip Fakiiltesi
Cocuk Alerji ve Immiinoloji Poliklinigine Subat 2020-Kasim
2021 tarihleri arasinda basvuran ve tam kan sayiminda
eozinofili saptanan 1 ay-18 yas arasindaki tim hastalarin
elektronik dosyalar1 geriye doniik olarak incelendi. Tam kan
sayimi Ol¢iimiinde periferik kan mutlak eozinofil sayisi >500
hiicre/uL  olmasi eozinofili olarak kabul edildi. Hastalarin
demografik verileri,

klinik bulgulart ve tetkik sonuglar:

retrospektif olarak degerlendirildi.

Bulgular: Caligmaya dahil edilen 176 hastanin 104’1 (%59.1)
erkek olup, ortanca yas 4.1 (0.6-8.9) [ortanca (¢eyrekler arasi
aralik)] y1l idi. Hastalarin 68’inde (%38.6) alerjik rinit, 51’inde
(%28.9) atopik dermatit, 44’tinde (%25.0) astim ve 41’inde
(%23.2) besin alerjisi vardi. Deri prik testi yapilan 113 hastanin
72’sinde  (%63.7) Alerjik
duyarlanma saptanan hastalarda en sik polen (%43.0) ve besin

alerjik duyarlanma saptandi.
duyarliligr (%45.8) oldugu goriildli. Laboratuvar tetkiklerinde
ortanca eozinofil sayist 720/uL (580-1050), total IgE diizeyi
99.0 IU/mL (20.8-272) saptandi. Hastalarm 25’inde (%14.2) en
az bir immiinglobiilin diizeyinde diisiikliik saptandi. Uc hastada
(%1.7) paraziter hastalik mevcuttu.

Sonug: Alerjik hastaliklar eozinofilinin 6nemli nedeni olmakla
birlikte paraziter hastaliklar, immiin yetmezlikler gibi altta yatan
birgok hastalikta eozinofili goriilebilir. Kapsamli 6ykii ve klinik

degerlendirme ayirict tanida 6nemlidir.

Anahtar Kelimeler: Alerjik hastalik, cocuk, eozinofili, parazit,
periferik kan

ABSTRACT
Objective: Eosinophilia is an increase in eosinophils in tissues
and/or blood. Increased number of eosinophils in peripheral
blood may be a differential feature or an accompanying finding
of allergic, infectious, autoimmune, and malignant diseases. In
our study, we aimed to screen pediatric patients with
eosinophilia in terms of etiological factors.

Material and Methods: The electronic files of all patients
between the ages of 1 month and 18 years who were admitted to
Kirikkale University Faculty of Medicine, Pediatric Allergy and
Immunology Outpatient Clinic between February 2020 and
November 2021 and who were found to have eosinophilia in
complete blood count were retrospectively analysed. A
peripheral blood absolute eosinophil count of >500 cells/uL in
the complete blood count measurement was considered
eosinophilia. Demographic data, clinical findings and results of
investigations were analysed retrospectively.

Results: Of the 176 patients included in the study, 104 (59.1%)
were male and the median age was 4.1 (0.6-8.9) [median
(interquartile range)] years. Allergic rhinitis was present in 68
(38.6%), atopic dermatitis in 51 (28.9%), asthma in 44 (25.0%)
and food allergy in 41 (23.2%) patients. Allergic sensitization
was detected in 72 (63.7%) of 113 patients who underwent skin
prick testing. The most common allergic sensitisation was
pollen (43.0%) and food sensitisation (45.8%). The median
eosinophil count was 720/uL (580-1050) and the total IgE level
was 99.0 IU/mL (20.8-272). Low levels of at least one
immunoglobulin were found in 25 patients (14.2%). Three
patients (1.7%) had parasitic disease.

Conclusion: Although allergic diseases are important causes of
eosinophilia, eosinophilia can be seen in many underlying
diseases such as parasitic diseases and immunodeficiencies.
Comprehensive history and clinical evaluation are important in
the differential diagnosis.

Keywords: Allergic disease, child, eosinophilia, parasite,
peripheral blood
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GiRiS

Eozinofiller, kemik iligi kaynakli graniilositlerdir. Kan
dolagiminda yaklasik 8 ila 18 saatlik bir yar1 omiirleri
vardir ve en az birka¢ hafta kalabilecekleri dokularda
bulunmaktadirlar (1). Kan eozinofilleri aktive
edilmemis, 6nceden aktive edilmis veya tamamen aktive
edilmis hallerde bulunmaktadirlar (2,3). Aktive
edilmemis eozinofiller, eozinofil aktivasyonu igin bir
tastyict belirteg olan CD69'un diisiik yiizey ekspresyonu
ve aktive edilmemis bir durumda integrinlerin
ekspresyonu ile karakterize edilmektedirler (4).
Eozinofiller, aktivasyonlarindan 6nce interlokin (IL-3,
IL-5) ve graniilosit-makrofaj koloni uyarici faktor gibi
sitokinlerle, uyarici faktorlere karsi artan duyarlilik
sergilemektedirler (5,6).

Fonksiyonel agidan eozinofiller gesitli patojenlere kars
konak savunmasmin yani sira, alerjik hastaliklar ve
otoimmiin immiinopatolojiler dahil, patofizyolojik
siireglerde yer alan sitotoksik efektor hiicrelerdir (7).
Fagositoz yoluyla hiicre i¢i istilact patojenlere karsi
veya degraniilasyon gibi hiicre dist  6ldiirme
mekanizmalar1 yoluyla savunma yapmaktadirlar (8).
Ayrica eozinofillerin T hiicreleri, mast hiicreleri,
dendritik hiicreler ve B hiicreleri gibi ¢esitli bagisiklik
hiicreleriyle etkilesimleriyle, bagisiklik yanitlarini
modiile ettikleri bilinmektedir (7,8). Bunun diginda,
alerjik ve paraziter inflamasyonda profesyonel olmayan
antijen sunan hiicreler olarak gdrev yapmaktadirlar
(9,10). Ek olarak doku homeostazisinin yani sira, yara
iyilesmesi ve dokunun yeniden sekillenmesinde de
gorev almaktadirlar (7).

Eozinofili, dokularda vel/veya kanda artan eozinofil
sayisint temsil etmektedir. Doku eozinofil sayisinin
tespiti i¢in biyopsi yapilan dokularin incelenmesi
gerekir, oysa kan eozinofil sayilar1 daha kolay ve rutin
olarak 6l¢iilmektedir. Bu nedenle, eozinofili genellikle
kandaki eozinofillerin yiikselmesine bagli olarak
taninmaktadir. Laboratuvar standartlarina bagl olarak
500 hiicre/puL'yi asan mutlak eozinofil sayilar1 yiiksek
olarak rapor edilmektedir (11). Eozinofili, alerjik
hastaliklar (astim, alerjik rinit, atopik dermatit ve ilag
reaksiyonlart), enfeksiyonlar ve enfestasyonlar (6rn.
helmintler, mantarlar, protozoanlar), 16semi veya
lenfoma gibi neoplastik bozukluklar dahil birgok
durumda ortaya ¢ikabilmektedir (12). Ayrica
eozinofilinin kendisi de akcigerde, kalpte ve ciltte ug
organ hasarma yol agabilmektedir (13). Eozinofili
siddetinin organ hasarinin miktarim1  Ongordigi
kanitlanmamis olsa da bazi durumlarda daha yiiksek
eozinofil sayilariyla (miyeloid kanserler ve ilag asir
duyarliligi) iliskili oldugunu, bazi durumlarda hafif
eozinofili ile iligkili oldugunu goéstermistir (astim ve
diger atopik hastaliklar) (14).

Cocuk hastalarda eozinofilinin altta yatan nedenleri
yeterince tamimlanmamustir.  Ayrica, eozinofilinin

degerlendirmesine yonelik algoritmalar biiyiik 6lgiide
yetiskin literatiiriine dayanmaktadir (15,16). Bunlar goz
Online alinarak c¢alismamizda, c¢ocuk hastalarda
eozinofili saptanan hastalarin klinik &zellikleri ve
eozinofili etiyolojisinde rol oynayan faktorleri
belirlemek amaglanmustir.

GEREC VE YONTEM

Kirikkale Universitesi Tip Fakiiltesi Cocuk Alerji ve
Immiinoloji Poliklinigine Subat 2020-Kasim 2021
tarihleri arasinda bagvuran ve tam kan sayimu tetkikinde
en az bir kere eozinofilisi saptanan 1 ay-18 yas
arasindaki tiim hastalarin elektronik dosyalar1 geriye
doniik olarak incelendi. Tam kan saymmi olgiimiinde
periferik kan mutlak eozinofil sayis1 >500 hiicre/puL
olmast eozinofili olarak kabul edildi. Hastalarin
demografik verileri, klinik bulgular1 ve tam kan sayimu,
C- reaktif protein diizeyi, eritrosit sedimentasyon hizi,
immiinglobiilin  (Ig) diizeyleri, gaitada parazit
incelemesi ve deri prik testi sonuglar1 degerlendirildi.
Tam kan sayiminda 16kosit ve 16kosit alt gruplar1 akim
sitometri yontemiyle (Mindray BC6800 Hematoloji
Analizatorii) ve serum total IgE  diizeyleri
elektrokemiliiminesans ~ immiinoassay  yontemiyle
(ECLIA, Roche Diagnostics) ile g¢alisildi. Serum
immiinoglobulin  diizeylerinin  degerlendirilmesinde
Bayram ve arkadaslar1 tarafindan saghkli Tiirk
cocuklarinda belirlenen degerler referans olarak
almmustir (17). Arsiv bilgilerinde ¢alisma igin gerekli
olan wverileri yeterli olmayan hastalar c¢alisma dist
birakildi. Calisma Kirikkale Universitesi Girisimsel
Olmayan Arastirmalar Etik Kurulu tarafindan onaylandi
(Tarih:11.11.2021, karar no: 2021.11.03).

Istatistiksel degerlendirme SPSS (SPSS for Windows,
Version 24.0, SPSS Inc, U.S.A) paket programi
kullanilarak ~ gergeklestirildi.  Nitel  verilere  ait
degiskenler say1 ve ylizde olarak, nicel degiskenlere ait
veriler ise, ortanca (¢eyrekler arasi aralik) olarak verildi.
Kategorik verilerin degerlendirilmesi i¢in ki-kare testi
kullanildi. Tiim analizlerde p<0.05 istatistiksel olarak
anlaml kabul edildi.

BULGULAR

Caligmaya, Subat 2020-Kasim 2021 tarihleri arasinda
cocuk alerji ve immiinoloji poliklinige bagvuran 1985
hastadan eozinofili saptanan 176 (%8.8) hasta dahil
edildi. Hastalarin 104’1 (%59.1) erkek olup, ortanca yas
4.1 (0.6-8.9) [ortanca (geyrekler arasi aralik)] yil idi
(Tablo 1). Hastalarin eozinofili saptandigr donemdeki
tanilar1  incelendiginde 149’unda (%84.6) alerjik
hastalik oldugu goriildii. Hastalarin 68’inde (%38.6)
alerjik rinit, 51’inde (%28.9) atopik dermatit, 44’{inde
(%25.0) astim, 41’inde (%23.2) besin ve tgiinde (%0.1)
ilag alerjisi vardi (Tablo 1).
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Tablo 1: Vakalarin demografik ve klinik 6zellikleri

n (%)
Yas (yil), ortanca 4.1(0.6-8.9)
(Ceyrekler arasi aralik)
Erkek cinsiyet 104 (59.1)
Alerjik hastahklar 149 (84.6)
Astim 44 (25.0)
Alerjik rinit 68 (38.6)
Atopik dermatit 51(28.9)
Besin alerjisi 41 (23.2)
Ilag alerjisi 3(0.1)
Eslik eden hastahiklar
Cilt hastaligi 23 (13.0)
Demir eksikligi 11 (6.2)
Talasemi tastyiciligt 4(2.2)
Ailevi Akdeniz atesi 3(1.7)
Gastro6zofageal reflii hastalig: 3(1.7)
Otoimmiin tiroidit 1(0.5)
Paraziter hastahk 3(L.7)
Enterobius vermicularis 1(0.5)
Kist hidatik 1(0.5)
Skabiyes 1(0.5)
Ailede alerjik hastahk 86 (48.8)
Evde evcil hayvan 35 (19.8)

Eozinofili saptanan hastalarin bazilarinda eslik eden
baska hastaliklar bulunmaktaydi (Tablo 1). Hastalarin
23’iinde (%13) cilt hastalig: (lirtiker, seboreik dermatit,
kontakt dermatit ve pitriyazis rozea), 11’inde (%6.2)
demir eksikligi, dordiinde talasemi tastyicihigr (%2.2),
ticinde (%1.7) ailevi Akdeniz atesi, tgiinde (%1.7)

gastrozofajial  reflii hastaligit ve birinde (%0.5)
otoimmiin tiroidit mevcuttu. Ek olarak hastalarmin
tciinde (%1.7) ise paraziter hastalik mevcuttu. Bu
hastalarin birinde Enterobius vermicularis, birinde kist
hidatik, birinde de skabiyez vardi. Hastalarin aile
Oykiileri dikkate alindiginda ise, 86’sinin (%48.8)
ailesinde alerjik hastalik goriildii. Otuz bes (%19.9)
hastanin evinde evcil hayvan bulundugu &grenildi
(Tablo 1).

Laboratuvar tetkiklerinde ortanca eozinofil sayisi
720/uL (580-1050) ve ortanca eozinofil yiizdesi %7.9
(6.3-10.8) saptandi. Calismaya dahil edilen hastalarin
78’inde (%49.0) total IgE >100 IU/mL saptandi ve
ortanca total IgE diizeyi 99.0 IU/mL (20.8-272)
bulundu (Tablo 2). Hastalarin 25’inde (%14.2) en az
bir immiinoglobiilin diizeyinde diisiiklik saptand:
ve

hipogamaglobiinemi agisindan takibe alindi. izlemde iki
hastaya selektif IgA eksikligi, bir hastaya parsiyel 1gA
eksikligi tanis1 konuldu ve ii¢ hastanin Ig diizeylerinin
normale dondiigii saptandi.

Tablo 2: Vakalarin laboratuvar tetkikleri

Hemogram

Lokosit (/uL), ortanca

9450 (8102-11195
(Ceyrekler arasi aralik) ( )

Hemoglobin (g/dl), ortanca

12.6 (11.9-135
(Ceyrekler arasi aralik) ( )

Eozinofil (/uL), ortanca

(Ceyrekler arasi aralik) 720 (580-1050)

Eozinofil (%), ortanca

7.9 (6.3-10.8
(Ceyrekler arasi aralik) ( )
Hipereozinofili, n (%)

16 (9.0
(>1500/pnL) (©0)
C-reaktif protein (mg/L),
ortanca (Ceyrekler arasi 0.8(0.11-2.4)
aralik)
C-reaktif protein yiiksekligi,

15/166 (9.0
n (%) (>5 mg/L) (©0)
Eritrosit sedimentasyon hizi 10/81 (12.3)

yiiksekligi, n (%) (>20 mm/s)

Total IgE (1U/ml), ortanca

(Ceyrekler arasi aralik) 99 (208-272)

Total IgE yiiksekligi, n (%0)

(>100 1U/mL) 78159 (49.0)
En az bir immiinglobiilin

diizeyinde diisiikliik, n (%6) 25(14.2)
e s
Tekli duyarlanma 45/72 (62.5)
Coklu duyarlanma 27172 (37.5)

Deri testi yapilan 113 hastanin 72’sinde (%63.7) alerjik
duyarlanma oldugu saptandi. Alerjik duyarlanma
saptanan hastalarin 45’inde (%62.5) tekli duyarlanma,
27’sinde  (%37.5) ¢oklu duyarlanma saptandi.
Hastalarda en sik besin (%29.2), polen (%27.4) ve
kedi/kdpek (%15.9) duyarliligi oldugu gorildii (Sekil
1). Evinde evcil hayvan besleyen hastalarin 24’tine deri
testi yapilmis olup dokuz hastada kedi tiiyline alerjik
duyarlanma saptanmistir. Besin duyarlilifi saptanan
hastalarda sik karsilasilan alerjenler yumurta (%84.0),
siit (%30.0) ve kuruyemisler (%27.0) idi.
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Sekil 1: Deri prik testi yapilan hastalarda duyarlilik saptanan alerjenler (Bazi hastalarda ¢oklu alerjik duyarlanma saptanmigtir)

Hastalarin 16’sinda  (%9) hipereozinofili (>1500
hiicre/pL) mevcuttu. Hastalarin dokuzunda alerjik rinit,
yedisinde astim, dorder hastada atopik dermatit ve besin
alerjisi bulunmaktaydi. Bu hastalar ile eozinofilisi olan
hastalar karsilastirlldiginda yas, cinsiyet, alerjik hastalik
ve eslik eden hastalik, ailede alerjik hastalik Oykiisii,
deri prik testinde alerjik duyarlanma ve en az bir
immiinoglobiilin  diizeyinde  diisiiklik agisindan
istatistiksel olarak anlamli farklilik saptanmadi (p
degerleri sirasiyla; 0.53, 0.77, 0.47, 0.55, 0.53, 0.15,
1.00).

TARTISMA

Biyobelirtegler, hem normal biyolojik siire¢lerin hem
de patojenik siireclerin bir gostergesi olarak, objektif
olarak Olgiilen ve degerlendirilen faktorlerdir (18).
Dolasimdaki eozinofillerin sayisi, organa spesifik
eozinofil seviyeleri ve eozinofil graniil proteinlerinin
serum seviyeleri dahil farkli biyobelirtegler, eozinofil ile
iligkili ~ farkli  hastaliklarin ~ belirlenmesi  i¢in
kullanilmaktadir (19). Kan veya doku eozinofil sayilari
klinik uygulamada en stk kullanilan
biyobelirteglerdendir (20). Kan eozinofil sayist kronik
obstriiktif akciger hastaligi ve ciddi eozinofilik astim
icin bir biyobelirte¢ olabilmektedir (21,22). Cocuklarda
biyobelirteg olarak kullandigimiz periferik eozinofiliyi,
caligmamizda en sik alerjik hastaliklarda goriirken,
paraziter hastaliklar ve immiin yetmezliklerde de
saptadik.

Ness ve arkadaglari, yaptiklar1 calismada hafif erkek
ustiinligiiyle (%57), ortanca yast 8.6 yil bulmusglardir
(23). Celik ve arkadaglarinin, ¢alismalarinda hafif erkek
ustiinligiyle (%56.2), ortanca yast 5 yil bulmuglardir
(24). Calismamizda ise hafif erkek iistiinliigl (%59.1)
goriiliirken, ortanca yas 4.1 yil idi. Cocuk hastalardaki
eozinofilinin etiyolojileri yeterince tanimlanmamis
olup, biiyiik olcilide yetigkin literatiiriine dayanmaktadir

(15,16). Ness ve arkadaglari, ¢ocuklarda periferik
eozinofilinin en sik nedeninin alerjik hastaliklar (%46)
oldugunu, bunu nedeni bilinmeyen eozinofili (%26),
enfeksiyonlar, eozinofilik  bozukluklar, immiin
yetmezlik, malignite ve otoimmiin hastaliklarin
izledigini bildirmislerdir (23). Ayrica alerjinin, diger
nedenlere gore daha diisiik ortalama mutlak eozinofil
sayisiyla iliskili oldugunu ve eozinofili siddeti arttikca
vaka sayisinin azaldigini belirtmislerdir. Eozinofili
diizeyi arttikga enfeksiyon, eozinofilik bozukluklar ve
malignite sikliginin da arttigini saptamuglardir. Celik ve
arkadaslari, ¢ocuk  hastalardaki  caligmalarinda
hipereozinofilinin en sik nedeninin alerjik hastaliklar
(%17,8) oldugunu vurgularken, immiin yetmezlik,
paraziter hastalik, timor, 16semi, hipereozinofilik
sendrom, adrenal yetmezlik ve yamig1 da sebepleri
arasinda  belirtmiglerdir  (24). Bunlarin  disinda
hastalarmin %23.3'inde siddetli eozinofilinin nedenini
bulamamiglardir. Calismamizda ise eozinofili goriilen
¢ocuk hastalarimizda en sik alerjik hastalik (%84.6)
tespit edildi, %1.7’sinde paraziter hastaliklar mevcuttu.
Hastalarimizin ~ %14.2’sinde ise en az bir
immiinoglobiilin diizeyinde diisiikliik oldugu saptandi.
Arastirmalara gore ¢ocuk hastalarda eozinofili nedenin
eksik kaldig1 ortaya ¢ikmaktadir.

Calisma grubumuzda eozinofilinin en sik nedeni alerjik
hastalik olup, bunlar sirastyla alerjik rinit, atopik
dermatit, astim ve besin alerjisi idi. Ness ve arkadaslari,
771 gocuk hastada yaptiklari ¢aligmada eozinofilinin en
sik alerjik rinitte goriildiigiinii, onu astim ve ardindan
atopik dermatitin takip ettigini bildirmislerdir (23).
Yalnizca alerjik riniti olan hastalarin ¢ogunda, hafif
eozinofili oldugunu tespit etmislerdir. Birka¢ ¢ocukta
ilaca bagli eozinofili belirlenmis, eozinofiliyle iliskili en
yaygin ilacin takrolimus oldugunu gérmiislerdir. Ayrica
ilaca bagli eozinofilisi olan ¢ocuklarda orta ve siddetli
eozinofili tespit etmislerdir. Celik ve arkadaslari, 270
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cocuk hastada hipereozinofilinin en sik nedeninin alerjik
hastaliklar oldugunu, bunlarin sirayla astim, atopik
dermatit, besin alerjisi, polen duyarliligi, eozinofilik
0zofajit, ev tozu akar1 duyarlilifi, kontakt dermatit,
eozinofili ve sistemik semptomlarin eslik ettigi ilag
dokiintiisii sendromu (DRESS), likenoid ilag dokiintiisii,
Steven Johnson Sendromunun oldugunu belirtmiglerdir
(24). Yapilan bu calismalarda eozinofilinin primer
nedeninin alerjik hastaliklar oldugu tespit edilmistir.
Ancak alerjik hastalik tiirlerinin goriilme sikliginda
farkliliklar ortaya ¢ikmuistir. Bu farkliliklar gruplarin
kendi ozelliklerine, veri toplama yontemlerine, cografi
konumlara ve hekimlerin tibbi tablolara farkli yorum
getirmelerine bagli olabilir. Ayrica ¢alismamizda ailede
alerjik hastaliklarin goriilme oranmin %48.8 olmasi,
genetik  faktorlerin @ de  etkin  olabilecegini
gostermektedir.

Enfeksiyon ve enfestasyonlar, gocuklarda eozinofili igin
yaygin bir etiyolojidir, diinyada eozinofilinin en yaygin
sebebinin parazitik enfeksiyonlar oldugu belirtilmistir
(24). Eozinofilinin en sik nedeni olan paraziter
hastaliklarin  ekinokok, strongyloides, schistosoma,
filariasis, trisinella, toksokara ve fasciola oldugu
bildirilmektedir (25). Ness ve arkadaglar1 yaptiklari
¢alismada, eozinofili olan ¢ocuklarin yalnizca %45'ini
parazitler agisindan test etmislerdir (23). Bir bakteriyel
enfeksiyon (Bartonella henselae) disinda, eozinofilinin
tim enfeksiy6z nedenlerinin parazitler oldugunu
bulmuglardir. Helmintik hastaliklarin (n = 48), yalnizca
protozoal hastaliklardan (n = 18) daha yaygin oldugunu
gormiislerdir. Dort hastada (%6) hem protozoal hem de
helmintik  enfeksiyonlar  belirlemisglerdir. ~ Ayrica
parazitik enfeksiyonu olan hastalarin diger nedenlere
sahip  hastalarla karsilagtirildiginda  daha  agir
eozinofiliye sahip olduklarini saptamiglar ve siklikla
orta veya siddetli eozinofili tespit etmiglerdir.
Helmintik enfeksiyonu olan hastalarda, yalnizca
protozoa tamimlananlara gore daha yiiksek mutlak
eozinofil sayisi oldugunu gormiislerdir. Helmintik
parazitler agisindan toksokara ve strongyloides i¢in test
yapmuslar, 31 toksokara pozitif hasta ve 15
strongyloides pozitif hasta bulmuslardir. Bu hastalarin
besinde ayni zaman hem toksokara hem de
strongyloides serolojilerini pozitif oldugunu tespit
etmislerdir.  Amerika  Birlesik  Devletleri’ndeki
pratisyen hekimler, bagimsiz digski 6rneklerinin tespit
olasiligimi artirdigin1 géstermisler, sonug olarak en az 3
diski  Orneginin  uygun  duyarlilifn  sagladigi
bildirilmigtir  (23,26,27). Celik ve arkadaslari,
hipereozinofili hastalarinin dokuzunda Echinococcus
granulosus, ikisinde Entamoeba histolytica, birinde
toksokara, birinde Fasciola hepatica ve birinde
Enterobius vermicularis bulmuslardir (24).
Calismamizda ise ¢ hastada paraziter hastalik
mevcuttu, birinde Enterobius vermicularis, birinde kist
hidatik, birinde de skabiyes tespit edildi. Kist hidatik,

iilkemizin de i¢inde bulundugu Akdeniz ve Orta Dogu
iilkelerinde endemiktir (28). Eozinofili goriilen
hastalarda paraziter hastalik sikliginin ve buna neden
olan parazit tipinin ¢alismanin yapildig1 popiilasyona
gore degisebilecegini diistiniiyoruz.

Primer immiin yetmezlikler, bagisiklik sisteminin
dogustan gelen kusurlarindan kaynaklanmaktadir.
Immiin disregiilasyon sonucu otoimmiinite, malignite ve
atopik hastaliklar da primer immiin yetmezlige eslik
edebilmektedir. Primer immiin yetmezlikler g¢esitli alt
gruplara ayrilmaktadir. Antikor eksikliklerine bagl
gelisen immiin yetmezlikler, tiim primer immiin
yetmezliklerin yaklasik %50’sini olusturmaktadir (29).
Antikor eksiklikleri arasinda yer alan selektif IgA
eksikligi en yaygin primer immiin yetmezliktir ve
yaklasik olarak toplumlarda 1/600—-800 oraninda
goriilmektedir (30). Hiperimmiinglobulin M sendromu,
stit gocugunun gegici hipogamaglobulinemisi, selektif
IgM eksikligi, IgG subgruplarmin eksikligi de diger
antikor eksiklikleri arasinda yer almaktadir (30).
Eozinofili saptanan 176 hastamizin 25’inde I1gA, IgM ve
IgG diizeylerinin en az birinde diisiiklik oldugunu
gordiik. Bunlarim igerisinde en fazla IgA degerinde
diisiiklik  saptadik.  Toplam  hasta  sayisiyla
kiyasladigimizda %14.2’sinde
hipogamaglobiilinemi tespit etmis oluyoruz. Ulkemizde
yapilan bir ¢alismada, antikor eksikligine bagli primer
immiin yetmezlik oram1 %71.8 olarak belirlenmistir
(31). Ulkemiz disinda Isvicre’de, antikor eksikliklerine

hastalarimizin

bagli primer immiin yetmezlik orami %62.4 olarak
bildirilmistir (32). Yiiksek eozinofil seviyeleri, agir
kombine, kombine, humoral, fagositik ve dogal immiin
sistem yetmezlikleri dahil olmak {izere birgok primer
immiin yetmezlikte bildirilmistir. Eozinofili goriilen
tipik primer immiin yetmezlikler arasinda Wiskott
Aldrich sendromu, hiper IgE sendromlari, Omenn
sendromu, IPEX sendromu (immiin disregiilasyon, X’e
bagl kalitim, enteropati, poliendokrinopati), ZAP70
eksikligi ve Netherton sendromu yer almaktadir. Bu
monogenik hastaliklarin bir¢ogu, eozinofil
farklilagsmasi, olgunlagsmasi ve hayatta kalmasi igin
gerekli bir diizenleyici olan interlokin 5 gibi Th2
sitokinlerinin artan {iretimi ile karakterize edilmektedir
(33).

Doku ve kan eozinofilisi siklikla alerjik hastaliklarin
ayirici tanisinda kriter olarak kullanilmaktadir (34,35).
Bu nedenle, eozinofilik katyonik protein, eozinofil
tiirevli norotoksin ve eozinofil peroksidaz olmak iizere
eozinofil aracilarinin  dolasimdaki seviyeleri ve
eozinofili ile iliskili serum belirtegleri, alerjik hastalarmn
kaninda hastaligin ciddiyeti ile iliskili olmaktadir
(5,36,37).

Calismamizin  baz1  kisithiliklart  bulunmaktadir.
Oncelikle, calismamizin gocuk alerji ve immiinoloji
poliklinigine gelen vakalar tlizerinde gergeklestirilmis
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olmasi, alerjik hastaliklarin beklenenden daha sik
saptanmasina neden olabilir. Bu durum sonuglarin
genellestirilmesini ~ kisitlayabilir.  Ikinci  olarak,
calismanin retrospektif olarak yapilmasi eksik verilerin
bulunmasina ve bazi bilgilerin dogru sekilde kayit altina
almmamis olmasina neden olabilir.

Eozinofillerin biyolojisi ve bunlarin patofizyolojik
durumlarda homeostatik ve inflamatuar siireclere
katkilar1 hakkinda daha fazla bilgi, eozinofil ile iliskili
bozukluklar1 olan hastalar icin yeni tani ve tedavi
stratejilerinin gelistirilmesi icin bir gereklilik olmaya
devam etmektedir. Bununla birlikte, 6zellikle ¢ocuk
hastalarda eozinofilinin nedenini ve hastalik siirecindeki
olas1 roliinii daha net bir sekilde tanimlamak i¢in daha
ileri incelemelerin yapilmasi gerekmektedir.

Crkar Catismasi Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmasi bulunmamaktadir.

Katkr Orant Beyani: Anafikir/Planlama: TM, DA.
Analiz/Yorum: TM DA Veri Saglama: TM, DA.
Yazim: TM DA Gozden Gegirme ve Diizeltme: TM,
DA Onaylama: TM, DA.

Destek ve Tesekkiir Beyani: Calisma igin hi¢bir kurum
ya da kisiden finansal destek alinmamustir.

Etik Kurul Onamu: Kirikkale Universitesi Girisimsel
Olmayan Arastirmalar Etik Kurulundan onay alinmistir
(Karar no: 2021.11.03, Tarih: 11.11.2021).
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Amag: 1990’11 yillarin ortalarinda sentinel lenf nodu biyopsisi,
meme kanserli hastalarda aksiller lenf nodu durumunun
degerlendirilmesinde kullanilmaya baglanmis ve giiniimiizde
klinik olarak aksillasi negatif meme kanserli hastalarda aksiller
evreleme icin tercih edilen bir prosediir haline gelmistir.
Sentinel lenf nodu tespitinde sadece mavi boya yontemi veya
sadece radyokolloid madde ydntemi ve her ikisinin birlikte
kullanildig1 kombine yontem uygulanmaktadir.

Gereg ve Yontemler: 01/07/2013-01/07/2014 tarihleri arasinda
meme kanseri nedeniyle opere edilen hastalarin dosyalar:
retrospektif olarak incelendi. Klinik olarak aksilla negatif erken
evre meme kanseri nedeniyle sentinel lenf nodu biyopsisi
yapilan hastalar calismaya dahil edildi. Klinik olarak aksillas1
pozitif olan, lokal ileri ve ileri evre meme kanseri olan,
neoadjuvan tedavi alan hastalar ¢alismaya dahil edilmedi.
Klinik olarak aksilla negatif erken evre meme kanseri nedeniyle
sentinel lenf nodu biyopisi yapilan toplam 68 hasta ¢aligmaya
dahil edildi. Hastalar sentinel lenf nodu biyopsisi mavi boya
yontemi ile yapilanlar ve kombine ydntemle (mavi boya+
radyokolloid) yapilanlar olmak {izere iki gruba ayrildi. Mavi
boya grubunda 41 hasta, kombine grupta 27 hasta mevcuttu.
Cikartilan sentinel lenf nodlar intraoperatif frozen inceleme ile
degerlendirildi ve metastaz goriilen hastalara aksiller lenf nodu
diseksiyonu yapildi.

Bulgular: Metilen mavi grubundaki 41 hastanin 6 tanesinde
sentinel lenf nodu bulunamamis ve sentinel lenf nodu %85
oraninda tespit edilmistir. On hastanin sentinel lenf nodunda
metastaz goriilmiis ve pozitiflik orant %24 olarak bulunmustur.
Kombine gruptaki 27 hastanin tamaminda sentinel nodu
bulunmus ve sentinel lenf nodu %100 oraninda tespit edilmistir.
On hastada sentinel lenf nodunda metastaz goriilmis ve
pozitiflik orant %37 olarak bulunmustur.

Sonu¢: Bu calismada klinik olarak aksilla negatif erken evre
meme kanserinde perop sentinel lenf nodu tespitinde kombine
yontemin sadece mavi boya yonteminden anlamli olarak iistiin
oldugu tespit edilmistir.

Anahtar Kelimeler: Sentinel lenf nodu biyopsisi, mavi boya,
radyokolloid, meme kanseri

ABSTRACT

Objective: In the mid-1990s, sentinel lymph node biopsy began
to be used in the evaluation of axillary lymph node status in
breast cancer patients and has now become the procedure of
choice for axillary staging in clinically axilla-negative breast
cancer patients. In the detection of sentinel lymph node, only
the blue dye method or only the radiocolloid material method
and the combined method where both are used together are
applied.

Material and Methods: The files of patients who were
operated on for breast cancer between 01/07/2013 and
01/07/2014 were examined retrospectively. Patients who
underwent sentinal lymph node biopsy due to clinically axilla-
negative early stage breast cancer were included in the study.
Patients with clinically positive axilla, locally advanced and
advanced stage breast cancer, and patients receiving
neoadjuvant treatment were not included in the study. A total of
68 patients who underwent sentinel lymph node biopsy due to
clinically axilla-negative early stage breast cancer were
included in the study. The patients were divided into two
groups: those whose sentinel lymph node biopsy was performed
using the blue dye method and those whose combined method
(blue dye + radiocolloid) was performed. There were 41
patients in the blue dye group and 27 patients in the combined
group. The removed sentinel lymph node was evaluated by
intraoperative frozen examination, and axillary lymph node
dissection was performed in patients with metastases.

Results: Sentinel lymph nodes were not found in 6 of 41
patients in the methylene blue group, and sentinal lymph nodes
were detected at a rate of 85%. Metastasis was observed in the
sentinel lymph nodes of ten patients and the positivity rate was
found to be 24%. Sentinal nodes were found in all 27 patients in
the combined group, and sentinel lymph nodes were detected in
100%. Sentinel lymph node metastasis was observed in ten
patients and the positivity rate was found to be 37%.

Conclusion: In this study, it was determined that the combined
method was significantly superior to the blue dye method alone
in preoperative sentinel lymph node detection in clinically
axilla-negative early stage breast cancer.

Keywords: Sentinel lymph node biopsy, blue dye, radiocolloid,
breast cancer

E I E Yazisma Adresi / Correspondence:

Lot oy
"-"'n!.'ﬂ':' LT Tel / Phone: +905444156661
2 W-Fr Gelis Tarihi / Received: 06.05.2024

Dr. Nurettin SAHIN

iy Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi, Genel Cerrahi Klinigi, ISTANBUL, TURKIYE

E-posta / E-mail: dr.nurettinsahin@gmail.com
Kabul Tarihi / Accepted: 08.07.2024

KUTFD | 214


https://orcid.org/0000-0001-7440-0574
https://orcid.org/0000-0001-7440-0574
https://orcid.org/0000-0001-9339-4894
https://orcid.org/0000-0001-9339-4894
https://orcid.org/0000-0001-9822-2389
https://orcid.org/0000-0001-9822-2389
https://orcid.org/0000-0001-5536-4395
https://orcid.org/0000-0001-5536-4395
https://orcid.org/0000-0003-0907-6047
https://orcid.org/0000-0003-0907-6047

Sahin N ve ark.
Meme Kanserinde Sentinel Lenf Nodu Tespiti

KU Tip Fak Derg 2024;26(2):214-222
Doi: 10.24938/kutfd. 1476493

GIRiS
Meme kanseri kadinlarda en sik goriilen kanser tipidir.
Kadinlardaki kanserlerin %23’{inden ve kanserle iligkili
Olimlerin %14’iinden sorumludur (1). Kansere bagl
Olimlerde ise akciger kanserinin arkasindan 2. sirada
gelmektedir, ancak 40-59 yas arasi kadin 6liimlerinin
ana nedenidir. ABD’de 2010 yili igerisinde 207090
kadinda meme kanseri tahmin edilmektedir (2).
Zaman igerisinde Halsted’in radikal mastektomisinden
Patey, Madden ve Auchincloss’un modifiye radikal
mastektomisine ve son yillarda da meme koruyucu
ameliyatlara yonelme vardir (3-9).
Aksiller lenf nodlarinin durumu meme kanseri ile ilgili
en onemli prognostik faktérdiir ve uygulanacak ileri
tedavi yonteminin belirlenmesinde yol gosterici rol
oynar (10). Ilk olarak penil karsinom ve melanom
tedavisinde uygulanan sentinel lenf nodu biyopsisinin
(SLNB) meme kanserinde de uygulanmaya
baglanmasiyla birlikte aksiller lenf nodu diseksiyonu
(ALND) yapilmamasi giindeme gelmistir (11-14).
Teorik olarak meme lenfatiklerinin ilk drene oldugu lenf
nodiiliinde (sentinel nod) metastaz yoksa diger lenf
nodlarinda da yoktur ihtimali dogar ve aksiller lenf nodu
diseksiyonu yapilmayabilir (10). SLNB yiiksek
dogruluk ve diisiik negatiflik oran1 ile diinyada birgok
merkezde  aksiller ~ lenf  nodu  durumunun
degerlendirilmesinde standart bir ydntem olarak
uygulanmaktadir. Bdylece ALND’ye bagli seroma,
lenfédem, sinir hasari, omuz hareket kisitliligi, kolda
uyusukluk gibi komplikasyonlarin oniine
gecilebilmektedir (15).
SLNB giiniimiizde ya mavi boya (izosulfan mavisi,
metilen mavisi), ya radyoniiklid yontemle ya da bu iki
yontemin birlikte uygulamasi ile gergeklestirilmektedir.
iki yontemin birlikte kullanilmasi ile yontemin basari
sans1 daha da artmaktadir. Ancak SLNB tekniginin
basarisinda  deneyimin  6nemli  rol  oynadigi
unutulmamalidir (16-19).
Caligmamizda tek merkezde meme kanseri nedeniyle
sentinel lenf nodu biyopsisi yapilan hastalarda sentinel
lenf nodunu tespit etmede mavi boya kullanimi ile mavi
boya ve radyoaktif maddenin birlikte kullanimi
karsilagtirarak ~ sentinel lenf nodu saptamadaki
etkinliklerini degerlendirmeyi amagladik.

GEREC VE YONTEM
01/07/2013 - 01/07/2014 tarihleri arasinda genel cerrahi
kliniginde invaziv meme kanseri tanisiyla ameliyat
edilen hastalarin dosyalari retrospektif olarak incelendi.
Klinik olarak aksillas1 negatif erken evre meme kanseri
nedeniyle ameliyat edilen 68 hasta calismaya dahil
edildi. Tki ayr1 SLNB ydntemi uygulanan hastalarda bu
iki yontemin SLN tespit etmedeki etkinlikleri arastirildi.
Calisma oncesi ilgili Bakirkdy Dr. Sadi Konuk Egitim
ve Aragtirma Hastanesi Klinik Arastirmalar etik

kurulundan onayr alindi (Karar No: 2014/09/31
Tarih:14/07/2014).

Hastalar

Klinik olarak aksillada palpabl lenf nodu bulunan, uzak
metastazi olan, lokal ileri ve ileri evre meme kanseri
bulunan ve neoadjuvan tedavi almig hastalar calismaya
dahil edilmedi. Klinik olarak aksillasinda palpabl lenf
nodu bulunmayan, erken evre meme kanseri nedeniyle
sentinel lenf nodu biyopsisi yapilan 68 hasta ¢aligmaya
dahil edildi. Hastalar uygulanan sentinel lenf nodu
biyopsi teknigine gore iki gruba ayirildi. Kombine
yontem (mavi boya + radyokolloid madde) uygulanan
hastalar grup I’de, mavi boya yontemi kullanilan
hastalar grup II’de toplandi.

Hastalarin patolojik tanilar1 preoperatif donemde tru-cut
biyopsi ile konuldu. Hastalarin aksilla muayenesi meme
hastaliklar1 bransinda gorevli ii¢ genel cerrahi uzmani
tarafindan yapildi, ayn1 zamanda ultrasonografi ile
aksilla negatif olduklar1 teyit edildi. Hastalarin yasi,
viicut kitle indeksi (VKI), sikdyet siiresi, aile hikayesi,
menars yasi, menapoz yasi, OKS kullanim 0Oykiisi,
dogum sayisi, toplam emzirme siiresi, ilk dogum yasi,
ASA skoru, timor tipi, timdr boyutu, timdr grade’i,
timor lokalizasyonu, tarafi, lenfovaskiiler invazyon
varligi, perinoral invazyon varlig1, Ostrojen, progesteron
ve CERB-2 reseptdr durumu, ¢ikartilan sentinel lenf
nodu sayilari, sentinel lenf nodu tespit etme yontemleri,
memeye uygulanan cerrahi yontemler belirlenerek
Microsoft® Excel 2007 Excel programi ile hazirlanan
veri tabani dosyasina kaydedildi. Ameliyat 6ncesi tiim
hastalardan ayrintili ameliyat onami ve niikleer tip
bolimiinde maruz kalacaklart radyasyon ile ilgili
ayrmtili onam alind1.

SLN lokalizasyonu

SLN belirlenmesinde uygulanan yonteme gore hastalar
iki gruba ayirildi. Kombine yontem (mavi boya +
radyokolloid madde) uygulanan hastalar grup I’de, mavi
boya yontemi kullanilan hastalar grup II’de toplandi.
Mavi boya olarak tiim hastalarda metilen mavisi
kullanildi. 3 cc metilen mavisi distile su ile 5 cc’ye
tamamlanarak subareolar bdlgeye enjeksiyon yapildi.
Bu yontem her iki grupta da aymi sekilde uygulandi.
Kombine teknik uygulanan hastalar radyokolloid madde
enjeksiyonu yapilmak {izere ameliyattan 24 saat 6nce ya
da 2 saat once niikleer tip boliimiine gonderildi.
Hastalarin genelinde tiimor ¢evresine 4 kadrandan
olacak sekilde 99mTc-nanokolloid 0.5-0.6 mci 0.5 ml
enjeksiyon yapildi. Niikleer tip boliimii tarafindan
tiimoriin net palpe edilememesi ya da aksiler kuyruga
yakin tiimor yerlesimi nedeniyle bazi hastalara
subareolar enjeksiyon yapildi.

Cerrahi Teknik

Hastalarin hepsi genel anestezi altinda opere edildi. Her
iki grupta da mavi boya enjeksiyonunu takiben on
dakika boyunca memeden aksillaya dogru masaj yapildi.
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Yapilacak operasyona gore kesi yerleri belirlendi. Grup
II’de mastektomi uygulanacak hastalar igin areolay1
icine alan eliptik kesi, meme koruyucu cerrahi
uygulanilacak hastalar icin de memede ayr1 kesi, SLNB
icin aksilla kil ¢izgisine paralel gecen ikinci bir kesi
yapildi. Mastektomi yapilan hastalarda mastektomi
kesisinin aksiler kosesinde, meme koruyucu cerrahi
yapilacak hastalarda ise aksilla kil ¢izgisine paralel
yapilan keside cilt ve cilt-alt1 gegilerek memenin
aksillaya uzanan yagli doku igerisinde ince
diseksiyonlar ile mavi boyanmis lenf nodu/nodlari
arandi. Mavi boyal1 lenfatik kanal gériildiigiinde ¢ok iyi
bir kanama denetimi esliginde proksimale ve distale
dogru yapilan diseksiyonlar ile mavi boyali lenf
nodu/nodlar1 arastirildi. Saptanan tiim mavi boyali lenf
nodu/nodlart ¢ikartildi. Cikartilan mavi boyali lenf
nodlari, SLN olarak frozen inceleme igin patoloji
laboratuvarina gonderildi. Grup I’de meme koruyucu
cerrahi yapilacak hastalarda aksillada yapilacak olan
ikinci kesi, gama prob ile en yilksek aktivitenin
Olciildiigii yerin cilt lizerindeki iz diisiimiiden yapildi.
Mastektomi yapilan hastalarda ise yine mastektomi
kesisinin aksiler kosesinden aksillaya ulasildi. Aksilla
gama probu ile taranarak aktivite tutan lenf nodu/nodlart
tespit edildi. Aktivite tutmus lenf nodu/nodlarinin ayni
zamanda mavi boya ile boyanmis ya da boyanmamis
olduklarinin kaydi tutuldu. Mavi boya tutmus lenf
nodu/nodlarinda da gama prob ile aktivite tutulumu
arandi. Aktivite tutulumunun varligi ve yoklugu kayit
edildi. Belirlenen sentinel lenf nodu/nodlarindaki
aktivite tutulumu, gama prob ile hem aksilla iginde (in
Vivo) hem de aksilla disinda (ex vivo) olgiildii. Gama
prob ile aksilla tekrar tarandi ve c¢ikarilan SLN
aktivitesinin 1/10’undan az aktivite tutulumu oldugunda
baska sentinel lenf nodu olmadig1 karari verildi. Aksiller
alan palpasyon ile tekrar kontrol edilerek islem
sonlandirildi. Cikartilan sentinel lenf nodlar1 patoloji
laboratuarinda frozen yontemi ile incelendi. Frozen
sonucunda metastaz tespit edilen hastalara ayni seansta
aksiler lenf nodu diseksiyonu yapildi.

SLN 'nin Histopatolojik Degerlendirilmesi

Tim hastalarin SLN biyopsilerine intraoperatif olarak
frozen kesit uygulandi. Cikartilan sentinel lenf nodiilleri
frozen incelemede uzun eksenine paralel olacak bir kesi
ile ikiye boliinerek incelendi. Lenf nodu boyutu 5
mm’den kii¢iik olanlar bolinmeden incelendi. Her iki
parca dondurularak 4-5 mikronluk, 4-6 kesit alindi.
Kesitler Hemotoksilen Eozin (H&E) ile boyandi ve
incelendi. Frozen inceleme sonucu metastatik (pozitif)
veya reaktif (negatif) olarak verildi. Kesit pozitif ise
ayni seansta ALND yapildi. Frozendan arta kalan
dokular %10’luk formaldehit takibinden sonra rutin
isleme alindi. Frozen sonucu negatif olan lenf nodu
orneklerinden 100 mikron araliklarla kesitler yapildi.
H&E inceleme sonucu siipheli olanlara pansitokeratin

ile immunhistokimyasal (IHK) inceleme yapildi.
Istatistiksel Degerlendirme

Verilerin tanimlayict istatistiklerinde ortalama, standart
sapma, medyan, min-maks, oran ve frekans degerleri
kullanilmustir. Degiskenlerin dagilimi
kolmogorovsimirnov testi ile kontrol edildi. Nicel
verilerin analizinde bagimsiz 6rneklem t test ve Mann-
Whitney U test kullanildi. Niteliksel verilerin
analizinde ki-kare test kullanildi. Analizlerde SPSS 22.0
programi kullanilmustir.

BULGULAR
Calismaya klinik olarak aksillada metastazi olmayan
erken evre meme kanseri nedeniyle opere edilen 68
hasta dahil edildi. Grup I’de 27 hasta, grup II’de 41 hasta
mevcuttu.
Grup I’de hasta yast ortalama 53.6+11.2 olarak, grup
II’de ortalama 59.3+12.1 olarak tespit edilmistir. Grup
I’de VKI degeri ortalama 27.3+5.4 olarak, grup II’de
28.4+4.5 olarak bulunmustur. Grup I ve grup II’de
hastalarin yasi, agirligi, boyu, VKI degeri anlamli
(p>0.05) farklilik gostermemistir. Grup I’de sikayet
siiresi ortalama 4.1+4.0 ay iken, grup II’de 3.6+2.7
aydir. Grup I ve grup II’de sikayet siiresi anlamli
(p>0.05) farklilik gostermemistir. Grup I’de 5 hastada
(%18.5) ailede meme kanseri dykiisii varken grup II’de
6 hastada (%14.6) ailede meme kanseri Oykiisii
mevcuttu. Grup I ve grup II de aile 6ykiisii orant anlamli
(p>0.05) farklilik gostermemistir. Grup I’deki hastalarin
9%66.7’sinde grup II’deki hastalarin %70.7’sinde dogum
yapma Oykiisii mevcuttu. Ortalama dogum sayilar1 grup
I’de 3.1£1.5 iken grup II’de 3.5+1.8 idi. Grup I ve grup
II’de dogum orani, dogum sayist ve ilk dogum yas1
anlamli (p>0.05) farklilik gostermemistir. Grup I’de
ortalama emzirme siiresi 47.1+43 ay, grup II’de
ortalama emzirme siiresi 53.6+33.3 aydi. Grup I ve grup
II de emzirme orani ve emzirme siiresi anlamli (p>0.05)
farklilik géstermemistir (Tablo 1).
Grup I’deki hastalarin menars yast 13.5+1.0 iken grup
II’de 13.3£1.3 idi. Grup I’de 10 hasta (%37)
premenapozal, 17 hasta (%63) postmenapozal
donemdeydi. Grup 1II’de ise 11 hasta (%26.8)
premenapozal, 30 hasta (%73.2) postmenapozal
donemde idi. Grup I ve grup II’de menapoz orani ve
menapoz yast anlamli (p>0.05) farklilik gdstermemistir.
Grup I’de hormon kullanim orani %]11.1, grup II’de
%17.1 bulunmustur. Grup I ve grup II’de hormon
kullanim orani anlamli (p>0.05) farklilik
gostermemistir. Grup I’de ASA I, II, III oranlan
sirastyla %14.8, %77.8, %7.4 iken grup II’de %17.1,
%73.2, %9.8 idi. Grup I ve grup II de ASA dagilimi
anlamli (p>0.05) farklilik gostermemistir.
Grup I’de 13 hastanin (%48.1) tiimori sag memede, 14
hastanin (%51.9) tiimérii sol memedeydi. Grup II’de ise
13 hastanin (%31.7) tiimorii sag memede, 28 hastanin
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(%68.3) tiimorii sol memedeydi. Grup I ve grup II’de
taraf dagilimi1 anlamli (p>0.05) farklilik gostermemistir.
Ortalama timoér boyutu grup I’de 2.3+0.9 mm, grup
II’de 2.3+0.9 mm idi. Grup I’de tiimor grade dagilimlart
strastyla grade I, II, III igin %7.4, %55.6, %14.8 iken
grup II’de %17.1, %51.2, %7.3 idi. Grup I ve grup II’de
timor boyutu ve grade dagilimi anlamli (p>0.05)
farklilik gostermemistir.  Grup [’de lenfovaskiiler

invazyon varlig1 8 hastada (%29.6) goriildii, grup 1I’de
lenfovaskiiler invazyon varligi 14 hastada (%34.1)
goriildii. Grup I’de perindral invazyon varligi 4 hastada
(%14.8) goriildii, grup II’de perindral invazyon varlig 7
hastada (%17.1) goriildii. Grup I ve grup II’de
lenfovaskiiler invazyon, perindral invazyon orani
anlamli (p>0.05) farklilik géstermemistir.

Tablo 1: Her iki gruptaki hastalarin 6zelliklerine gore istatistiksel sonuglar (yas, VKI, sikayet siiresi, aile dykiisii, dogum

ve emzirme Oykiisii)

Grup | Grup Il p
Ort.+s.s./n-% Med (Min-Maks) Ort.+s.s./n-% Med (Min-Maks)

Yas 536 + 112 54 36 - 77 593 + 121 57 38 - 86 0.089

Agirlik (kg) 714 + 151 67 49 - 100 750 + 118 75 54 - 120 0.216

Boy (cm) 1603 £+ 6.4 160 150 - 180 161.7 =+ 49 160 150 - 174 0.170

VKI 273 + 54 26 18 - 39 284 + 45 29 18 - 44 0.242

Sikayet Siiresi (ay) 41 + 40 3 1 - 15 36 + 27 3 1 - 12 0844
Aile Yok 22 81.5% 35 85.4%

. 0.670
Oykisii Var 5 18.5% 6 14.6%
. Yok 9 33.3% 12 29.3%

Dogum 0.723
Var 18 66.7% 29 70.7%

Dogum Sayist 31 + 15 3 1 - 7 35 + 18 3 2 - 9 0.564

ilkDogumYa§1 229 £+ 50 22 17 - 33 217 + 5.9 20 16 - 48 0.352
. Yok 10 37.0% 13 31.7%

Emzirme 0.629
Var 17 63.0% 28 68.3%

Emzirme Siresi 474 . 430 36 7 - 150 536 + 333 48 3 - 120 0.323

(Ay)

VKI: Viicut kitle indeksi, Min: Minimum, Maks: Maksimum

Ostrojen reseptdr pozitifligi grup I'de %85.2 iken grup
I’de %70.7 idi. Progesteron reseptor pozitifligi grup
I’de %77.8 iken grup 1I’de %63.4 idi. CERB-2 reseptor
pozitifligi grup I’de %55.6 iken grup II’de %26.8 idi.
Grup I ve grup II’de O&strojen pozitiflik orani ve
progesteron poiztiflik oran1 anlamli (p>0.05) farklilik
gostermemistir. Grup I’de CERB-2 pozitiflik orani grup
II’den anlamli olarak daha yiiksekti.

Grup I’deki hastalarin 22’sinde (%81.5) invaziv duktal
karsinom, 2’sinde (%7.4) invaziv lobuler karsinom, 1
tanesinde (%3.7) mikst timor, 1 tanesinde (%3.7)
metaplastik karsinom, 1 tanesinde (%3.7) miisindz
karsinom mevcuttu. Grup II’deki hastalarin 28’inde
(%68.3) invaziv duktal karsinom, 6’sinda (%14.6)
invaziv lobuler karsinom, 4 tanesinde (%9.8) mikst
timor, 3 tanesinde (%7.3) miisindz karsinom mevcuttu.
Tiimor yerlesim yeri grup I’de 2 hastada (%7.4) alt dis
kadranda, 2 hastada (%7.4) alt i¢ kadranda, 2 hastada
(%7.4) subareolar bolgede, 2 hastada (%7.4) iist ic
kadranda ve 19 hastada (%70.4) st dis kadrandaydi.
Grup II’de ise 4 (%9.8) hastada alt dis kadranda, 6
hastada (%7.3) alt i¢ kadranda, 6 hastada (%14.6)
subareolar bolgede, 2 hastada (%4.9) iist i¢ kadranda, ve

26 hastada (%63.4) tst dis kadrandaydi.

Grup I’deki hastalarin T evrelerine goére oranlar1 T1 igin
%33.3 iken T2 i¢in %59.3 idi. Grup 1I’deki hastalarin T
evrelerine gore oranlart T1 i¢in %36.6 iken T2 igin
%56.1 idi.

Grup I’de 6 hastaya (%22.2), grup II’de ise 4 hastaya
(%9.8) daha once eksizyonel biyopsi yapilmisti. Grup
I’deki 5 hastaya (%18.5) mastektomi, 21 hastaya
(%77.8) MKC yapildi. Grup II’de ise 19 hastaya
(%46.3) mastektomi, 21 hastaya (%51.2) MKC yapildi.
Her iki grupta birer hastaya memeye miidahele
yapilmadan sadece SLNB yapildi.

Grup I’de 27 hastaya kombine yontemle SLNB yapildi.
Tiim hastalarda (%100) SLN basariyla tespit edildi.
Grup II’de ise 41 hastaya SLNB yapild1 ve 6 hastada
(%14.6) SLN bulunamadi ve SLN tespit etme orani
%85.4 olarak bulundu (Sekil 1). Toplamda SLN tespit
etme oran1 %91.1 olarak bulundu. SLN tespit etmede
grup I’de uygulanan kombine yontem, grup II’de
uygulanan metilen mavisi yontemine gore istatistiksel
olarak (p=0.037) daha basarili bulunmustur. SLN tespit
edilemeyen 6 hastaya ALND yapildi. Bu 6 hastanin 4
tanesinde diseke edilen aksiller lenf nodlarinda metastaz
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saptanmadi. Grup I’de frozen sonucunda metastaz tespit
edilemeyen hastalarin tamaminda parafin incelemede de
metastaz tespit edilmemis olup frozen inceleme igin
yanlis negatiflik oran1 %0 olarak bulunmustur. Grup
II’de ise frozen inceleme sonucunda metastaz tespit

edilmeyen hastalardan 1 tanesinde parafin incelemede
metastaz (mikrometastaz) tespit edilmis olup frozen
inceleme i¢in yanlis negatiflik orami %?2.4 olarak
bulunmustur.

Bulundu

B Grup |

SLNB

B Grup |l

=

Bulunmadi

Sekil 1: Gruplara gore sentinel lenf nodu tespit etme oranlari

Grup I’de 27 hastaya kombine yontemle SLNB yapildi.
19 hastaya (%70.4) operasyondan 6nceki giin, 8 hastaya
da operasyon sabahi (%29.6) radyokolloid isaretleme
yapildi. Grup I’deki tiim hastalarda kombine yontem
uygulanarak SLN tespit edilmis ve tespit edilme orani
%100 olarak bulunmustur. 27 hastada toplam ¢ikartilan
lenf nodu sayis1 66 idi. Ortalama 2.4 adet SLN c¢ikartildi.
8 hastada (%29.6) toplam 10 lenf nodu metilen mavisi
ile boyanmayip sadece gama prob ile sicak olarak tespit
edildi. 4 hastada (%14.8) toplam 4 lenf nodu gama prob
ile soguk iken sadece metilen mavisi ile tespit edildi. 22

hastada (%81.5) toplam 40 lenf nodu hem metilen
mavisi ile boyandi hem de gama prob ile sicak aktivite
alindi. Ayrica 10 hastada (%37) metilen mavisi ile
boyanmayan ve gama prob ile sicak aktivite alinamayan
toplam 12 palpabl lenf nodu da eksize edildi. 10 hastada
toplam 14 lenf nodunda metastaz tespit edildi. Bu
hastalardan bir tanesinde gama prob ile soguk, metilen
mavisi ile boyanmayan (palpabl) lenf nodunda metastaz
tespit edildi. Bu hastalara ALND yapildi. Grup I’de SLN
pozitiflik oran1 %37 olarak bulunmustur (Sekil 2).

Sadece gama prob ile tespit edilenler
Sadece metilen mavisi ile tespit edilenler

Gama prob + metilen mauvisi ile tespit edilenler

Sadece gama prob pozitif (metastatik) lenf nodu

Sadece metilen mavisi pozitif (metastatik) lenf nodu

Gama prob ve metilen mavisi negatif (palpabl) tespit...

Gama prob + metilen mavisi pozitif (metastatik) lenf...

0

20 40 60 80 100

Sekil 2: Grup I’de sentinel lenf nodu tespit ve pozitiflik oranlar1 dagilimi
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Grup II’de 41 hastaya sadece mavi boya yontemiyle
SLNB yapildi. 6 hastada SLN tespit edilemedi ve SLN
tespit etme orani %85.3 bulunmustur. 41 hastada toplam
cikartilan lenf nodu sayis1 66 idi. Ortalama 1.6 adet SLN
cikartildi. 10 hastada (%24.4) toplam 17 adet lenf
nodunda metastaz tespit edildi ve bu hastalara ALND

%20 -
%15
%10 -
%5 -

yapildi. Grup II’de SLN pozitiflik oran1 %24.4 olarak
bulunmustur. Bir hastada perop frozenda metastaz
goriilmemesine ragmen parafin incelemede metastaz
goriilmils ve yanlis negatiflik oran1 %2.4 bulunmustur
(Sekil 3-4).

%0
0 1 2

Sentinel Sayisi

3 4 ‘ 5

Sekil 3: Grup II'de sentinel lenf nodu tespit oranlar1 dagilimi

@ Pozitif SLNB Sayisi

Sekil 4: Grup II'de sentinel lenf nodu pozitiflik oranlar1 dagilimi

Grup I’de ¢ikartilan SLN’de metastaz tespit edilen 10
hasta ve cerrah tarafindan ALND oOnerilen bir hasta
olmak {izere 11 hastaya (%40.7) ALND yapildi. Bu
hastalarda aksilladan diseke edilen ortalama 16.2 lenf
nodundan ortalama 3.7’sinde metastaz tespit edildi.
Grup II’de metastaz tespit edilen 10 hasta ve SLN
bulunamayan 6 hasta olmak iizere 16 hastaya (%39)
ALND yapildi. Bu hastalarda aksilladan diseke edilen
ortalama 17.4 lenf nodundan ortalama 4.8’inde metastaz
tespit edildi.

TARTISMA
Meme kanserinde uygulanacak tedavi protokoliiniin
seciminde ve prognozun belirlenmesinde en O6nemli
faktor aksiller lenf nodlarmin durumudur. Bundan
dolay1 aksilla diseksiyonu, meme kanserinin dogru
olarak evrelendirilmesinde ve uygulanacak adjuvan
tedavinin  belirlenmesinde  6nemlidir.  Histolojik

incelemede aksiller lenf nodlarinda saptanan metastatik
tutulum primer meme kanserli hastalarda en giiclii
prognostik faktordiir (10,16,20,21).

Giiniimiizde meme cerrahisinde ALND aksiller
evreleme, lokal kontroliin saglanmasi ve genel sag
kalimin arttirilmast amaciyla yapilmaktadir (22). Ancak
aksiller lenf nodu disseksiyonunun yapilan ¢alismalarla
kanitlanmig seroma, lenfédem, sinir yaralanmasi, omuz
hareketi kisithiligi, kronik agri gibi
komplikasyonlarindan kaginmak amaciyla aksillaya
yonelik sinirlt cerrahi kavrami cerrahlar arasinda hizla
kabul gormiistiir (15).

Sentinel lenf nodu biyopsisi aksillanin yiiksek kesinlikle
degerlendirilmesi i¢in, ALND’nin neden oldugu
morbiditeden biiyiik olciide
saglayabilecek bir yontemdir (23). Gliniimiizde artik
birgok merkezde aksillada palpabl lenf nodu
bulunmayan, timér boyutu 5 cm veya altinda olan

kacinilmasini
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hastalara komplet aksilla diseksiyonu yerine sentinel
lenf nodu biyopsisi uygulanmaktadir (16,24).

SLNB ile aksillay1 dogru olarak evrelendirmek miimkiin
olmaktadir. ALND’nun yalanci negatiflik oran1 %2-3,
SLNB’nin yalanci negatiflik orant %2-5 arasindadir
(25). Aksiller evrelemede SLNB’ye ek incelemeler de
arastirilmistir. Khout ve arkadaslarin preoperatif aksilla
degerlendirmesini amagladiklart 228 vakalik
caligmalarinda tiim hastalara aksiler USG yapmis ve
sonuglart Ul’den (normal) US’e (malign) siniflamiglar.
U3, U4 ve U5 grubundaki hastalara ince igne
aspirasyonu yapilmis, U4 ve U5 hastalarna {IA sonucu
ne olursa olsun ALND yapilmis. Ul ve U2 hastalarina
SLNB yapilmis sonucunda metastaz tespit edilenlere
ALND yapilmig. U3 hastalarma [IAB yapilmis ve
sonuglart Cl’den (tani i¢in yetersiz) C5’¢ (malign)
smiflandirilmis. C1-2-3 gruplarina SLNB yapilmis ve
sonucunda metastaz tespit edilenlere ALND yapilmis.
C4-5 grubuna direkt ALND yapilmig. 228 vakanin
49’unda metastaz tespit edilmis, bu 49 hastanin 30’u
(%61.2) aksiler USG ile U3, U4, U5 olarak tespit
edilmis. Ug yontem birlikteliginde (SLNB, aksiller USG
ve IIAB) tiim hastalarda dogruluk oran1 %91.6
bulunmustur (26). Gilani ve arkadaslarinin meme
kanserli ve aksiler lenf noduna ince igne biyopsisi
yapilan 46 hastanin degerlendirildigi ¢alismalarinda 22
hastada (%47.8) dogru pozitiflik, 7 hastada (% 15.2)
dogru negatiflik, 2 hastada (% 4.3) yanlis negatiflik ve 5
hastada (%11) yanlis pozitiflik tespit edilmis. 10 hasta
(%21.7) nondiagnostik olarak degerlendirilmis. Yanlis
pozitif 5 hastanin neoadjuvan kemoterapi sonrasi
geriledigi, yanlis negatif 2 hastada (%4.3) ise
mikrometastaz goriildiigii belirtilmis. Sensivite %91.7,
spesifite %100, pozitif prediktif deger %100 bulunmus.
Calismada aksiller lenf noduna ince igne biyopsisi
yapilmas1 minimal invaziv, giivenilir, uygun maliyetli
ve %93.5 tam1 dogrulugu olan bir prosediir olarak
tanimlanmustir (27).

Neoadjuvan tedavi goren hastalarda SLNB’nin
uygulanabilecegi  belirtilmektedir.  Boughey  ve
arkadaslar1 tararfindan yapilan ACOSOG Z1071
calismasinda, klinik olarak N1 olup neoadjuvan tedavi
goren 649 hastaya SLNB kombine teknikle yapilmis ve
sonrasinda ALND yapilmis. 46 hastada (%7.1) SLN
tespit edilememis, 78 hastada (%12) sadece bir SLN
¢ikartlmig. Kalan 525 hastada 2 ya da daha fazla SLN
eksize edilmis ve bunlarin 215’inde aksilla piyesinde hi¢
timor tespit edilmemis ve komple nodal gerileme %41
bulunmus. 39 hastada SLN’de metastaz tespit edilmemis
ancak ALND spesimeninde metastaz gorilmis olup
yanlis negatiflik oran1 %12.6 bulunmustur (28). Sezer ve
arkadaslar1 lokal ileri meme kanseri nedeniyle
neoadjuvan kemoterapi goren hastalara SLNB yaptiklar1
calismalar1 sonucunda uygun hasta grubunda meme
koruyucu cerrahi ve sentinel lenf nodu biyopsisi

yapilabilecegini belirtmiglerdir (29). Bizim
calismamizda neoadjuvan tedavi goren hastalar
degerlendirme dis1 birakilmistir. Ancak neoadjuvan
tedavinin SLNB i¢in bir engel olmadigini diistintiyoruz.
SLNB’de intratiimdral, peritiimoral ve intradermal
olmak iizere li¢ farkl1 enjeksiyon yeri tarif edilmistir. Lin
ve arkadaslarinin intradermal radyokolloid enjeksiyonu
ile peritiimoral radyokolloid enjeksiyonu ve peritiimoral
mavi boya enjeksiyonunu karsilagtirdiklari
calismalarinda intradermal radyokolloid enjeksiyonu
yontemi ile SLN tespit etme oran1 %97, peritiimoral
radyokolloid enjeksiyonu yontemi ile SLN tespit etme
orant %78, peritimoral mavi boya enjeksiyonu
yontemiyle SLN tespit etme oran1 %83 olarak bulunmus
ve intradermal radyokolloid enjeksiyonu yonteminin
SLN tespitinde daha bagarili oldugunu tespit etmislerdir
(30). Caruso ve arkadaslarinin ¢aligsmasinda periareolar
enjeksiyon yontemiyle SLN tespit etme oram1 %99.6,
peritimoral enjeksiyon yontemi ile SLN tespit etme
orant  %99.4 olarak bulunmustur (31). Bizim
calismamizda metilen mavisi enjeksiyonu tim
hastalarda subareolar bdlgeye yapildi. Radyokolloid
enjeksiyonu ise daha dnce eksizyonel biyopsi yapilmis
hastalara, tiimorii net palpe edilemeyen hastalara ve
aksiler kuyruk yerlesimli tiimdrii olan hastalara
subareolar, diger hastalara ise peritiimoral yapildi.
Toplamda SLN tespit etme oran1 %91.1 olarak bulundu.
Sentinel lenf nodu tespit etme amaciyla mavi boya
yontemi, radyokolloid yontem ve kombine ydntem
olmak iizere ¢ farkli yontem kullanilmaktadir.
Kombine yontem SLN bulma oranmi %70’lerden
%098’lere yiikseltmis ve yanlis negatiflik oranim
diistirmiigtiir (16). Son yillarda indosiyanin yesili
kullanilarak da sentinel lenf nodlar1 etkili olarak tespit
edilmektedir (32). Bizim ¢alismamizda bir gruba sadece
mavi boya yontemi, diger gruba ise kombine yontem
uygulanarak SLNB yapildi. Sadece mavi boya yontemi
ile SLNB yapilan 41 hastanin 35’inde SLN tespit
edilmis ve SLN tespit etme orant %85 olarak
bulunmustur. SLN tespit edilemeyen 6 hastaya ALND
yapilmig ve histopatolojik inceleme sonrasi bu 6
hastanin sadece 2 tanesinde aksiller lenf nodlarinda
metastaz tespit edilmistir. Diger 4 hastanin aksilladan
diseke edilen lenf nodlarinda histopatolojik inceleme
sonrasinda metastaz goriilmemis olup hastalara gereksiz
ALND yapilmistir. Bu grupta bir hastanin peroperatif
frozen incelemesinde metastaz goriilmemis olup parafin
incelemede metastaz tespit edilmistir, yanlis negatiflik
orani %2.4 olarak bulunmustur. Calismamizda kombine
yontemle SLNB yapilan 27 hastanin tamaminda SLN
tespit edilmis ve SLN tespit etme oran1 %100 olarak
bulunmusgtur. Bir hastada SLNB sonrasi ¢ikartilan lenf
nodlarinda  metastaz  goriilmezken = mastektomi
spesmeninde tespit edilen ve ¢ikartilan intramamarian
lenf nodunda mikrometastaz tespit edilmistir. Bu

KUTFD | 220



Sahin N ve ark.
Meme Kanserinde Sentinel Lenf Nodu Tespiti

KU Tip Fak Derg 2024;26(2):214-222
Doi: 10.24938/kutfd. 1476493

hastada tiimor sol meme alt dig kadranda lokalizeydi.
Kombine yontemle SLNB yapilan grupta SLN’de
metastaz tespit edilen hastalar icerisinde 2 hastada
metastatik lenf nodlarinda sadece radyokolloid madde
ile tutulum izlenirken mavi boya ile boyanma tespit
edilmemistir. Kombine yontem SLN tespitinde mavi
boyaya listiin bulunmus ve gereksiz ALND yapilmasini
onlemistir.

Mavi boya yontemiyle SLN tespitinde alerjik
reaksiyonlar  goriilebilmektedir. ~ Thevarajah  ve
arkadaslar1 izosiilfan mavisi kullanimi ile alerjik
reaksiyon gelisme oranini %1-3 olarak bildirmisler ve
izosiilfan mavisi yerine metilen mavisi kulanilmasi
durumunda SLN’nun bulunma oraninin ayni olmakla
birlikte daha az alerjik reaksiyon gelistigini ve SLNB
metilen mavisinin izosiilfan mavisine alternatif
olabilecegini  belirtmislerdir  (33). King ve
arkadaslarimin ¢alismasinda izosulfan mavisine karsi
alerjik reaksiyon oranini %1.8 olarak bulmuglardir (34).
Perenyei ve arkadaglarinin ¢aligmasinda izosulfan
mavisinin daha anaflaktojenik olarak bulunmustur (35).
Bizim calismamizda tiim hastalara mavi boya olarak
metilen mavisi uygulanmis olup hastalarin higbirinde
alerjik reaksiyon gelismemistir. Kombine gruptaki bir
hastada yara yerinde lokal nekroz gelismistir.

Yapilan caligmalarda ¢ikartilan SLN sayilart degisik
olmakla birlikte ortalama 2.5°dir. Schrenk ve
arkadaglarinin yaptiklar ¢alismada iki veya daha fazla
SLN ¢ikartilanlarda yanlis negatiflik orani, yalnizca bir
adet ¢ikartilanlardan daha diisiik bulunurken, 3’ten fazla
SLN ¢ikartmanin dogruluk oranmi artirmadigi
belirtilmigtir  (36). Coyal ve  arkadaslarmnin
caligmalarinda yanlis negatiflik orani tek lenf nodu
cikartilanlarda %10.3 iken, daha fazla lenf nodu
¢ikartilanlarda %1 olarak tespit edilmistir (37). Bizim
calismamizda sadece mavi boya ydntemiyle SLNB
yapilan hastalarda ortalama 1.6 SLN c¢ikartildi, SLN
pozitiflik orant %24.4 bulunmustur. Kombine yontemle
SLNB yapilan hastalarda ortalama 2.4 SLN ¢ikartilmig
ve SLN pozitiflik oran1 % 37 olarak bulunmustur.
Kombine yontem ile mavi boyaya oranla daha fazla lenf
nodu ¢ikarildigi, boylece daha yiiksek oranlarda pozitif
SLN tespit edildigi goriilmiistiir.

SLN’nin intraoperatif degerlendirmesinde, frozen kesit
ve sitolojik incelemenin dogruluk oranlar1 birbirine
yakindir ve %80 ile %99 arasinda degigmektedir. Yanlis
negatiflik oranlar1 frozen kesit i¢in %9-52, sitolojik
inceleme ig¢in %5-70 olarak bildirilmektedir (38,39).
Bizim ¢alismamizda tiim hastalara intraoperatif
incelemede frozen kesit inceleme yontemi kullanildi.
Toplam 68 hastalik ¢calismamizda sadece metilen mavisi
yontemi ile SLNB yapilan bir hastanin perop frozen
incelemesinde metastaz goriilmemis, sonrasinda yapilan
parafin incelemesinde metastaz tespit edilmistir.
Metilen mavi grubunda frozen incelemenin yanlis

negatiflik oranm1 %2.4 olarak bulunmus, tiim hasta
grubunda frozen incelemenin yanlis negatiflik oram
%1.4 olarak bulunmustur.

Sonug olarak, erken evre, Klinik aksilla negatif meme
kanserlerinde sentinel lenf nodu tespit etmede
radyokolloid madde ve mavi boyanin birlikte
kullanildigi kombine ydntem sadece mavi yontemine
iistiin bulunmustur. Kombine yontem ile sentinel lenf
nodu yiiksek dogrulukta bulunmakta ve hastalara
gereksiz aksiler lenf nodu diseksiyonu yapilmamaktadir.
Bu sayede hastalarda aksiler lenf nodu diseksiyonuna
bagli komplikasyonlar goriilmemektedir. Kombine
yontemle yapilan sentinel lenf nodu biyopsisinde
cikartilan lenf nodu sayisi sadece mavi boya
yonteminden fazla oldugu i¢in yanlis negatiflik orani da
azalmaktadir.
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EVALUATION OF THE EFFECT OF THE ANCONEUS
EPITROCHLEARIS MUSCLE ON THE ULNAR NERVE IN
HEALTHY SUBJECTS WITH ELBOW MAGNETIC
RESONANCE IMAGING

Saglikh Bireylerde Anconeus Epitrochlearis Kasinin Ulnar Sinire Etkisinin Dirsek Manyetik
Rezonans Goriintiileme ile Degerlendirilmesi
Esra CIVGIN'® Muhammed Said BESLER?
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ABSTRACT
Objective: To determine the effect of anconeus epitrochlearis
muscle on the ulnar nerve area and signal intensity in patients
without cubital tunnel syndrome by magnetic resonance
imaging.
Material and Methods: The elbow magnetic resonance images
between January 2020 and December 2022 were evaluated
retrospectively. Twenty patients with anconeus epitrochlearis
muscle who were clinically and electromyographically shown
not to have cubital tunnel syndrome were included in the study.
The control group consisted of 20 age, gender and side-matched
elbow magnetic resonance images without bone, ligament, and
tendon pathology. The ulnar nerve area and intensity, anconeus
epitrochlearis muscle area were measured in the axial slice
where the anconeus epitrochlearis muscle area was the largest
and the findings were statistically compared with the control
group.
Results: The mean age in the anconeus epitrochlearis muscle
group was 42.1+14.1 years (20-68 years). No significant
difference in ulnar nerve area between the groups with and
without anconeus epitrochlearis muscle was observed
(Anconeus epitrochlearis group:10.3+3.4 mm?, control:9.4+2.7
mm? p=0.376). There was no correlation between the ulnar
nerve area and the anconeus epitrochlearis muscle area
(r=-0.026, p=0.912). No significant difference in ulnar nerve
signal intensity between the two groups was noted (p=0.317).

Conclusion: The anconeus epitrochlearis muscle had not a
significant effect on the ulnar nerve area and intensity.

Keywords: Elbow, magnetic resonance imaging, muscles, ulnar
nerve

(07
Amag: Kubital tiinel sendromu olmayan hastalarda anconeus
epitrochlearis kasmnim ulnar sinir alani ve sinyal yogunluguna
etkisini manyetik rezonans goriintiileme ile belirlemek.

Gere¢ ve Yontemler: Ocak 2020 ile Aralik 2022 tarihleri
arasinda dirsek manyetik rezonans goriintiileme yapilan hastalar
retrospektif olarak degerlendirildi. Anconeus epitrochlearis kast
olan, klinik ve elektromiyografi ile kubital tiinel sendromu
olmadig1 gosterilen, 20 hasta caligmaya dahil edildi. Yas,
cinsiyet ve taraf eslestirmeli, kemik, bag ve tendon patolojisi
olmayan 20 dirsek manyetik rezonans goriintiilemesi ile kontrol
grubu olusturuldu. Anconeus epitrochlearis kas alaninin en
genis oldugu aksiyal kesitte ulnar sinir alani ve intensitesi,
anconeus

epitrochlearis kas alani Olgiildii ve bulgular

istatistiksel olarak kontrol grubu ile karsilastirildi.

Bulgular: Anconeus epitrochlearis kas grubundaki hastalarm
yas ortalamast 42.1+14.1 yil (20-68 yil) idi.
epitrochlearis kast olan ve olmayan grup arasinda ulnar sinir

Anconeus

alant agisindan istatistiksel olarak anlamli fark saptanmadi
(Anconeus epitrochlearis grubu:10.3+3.4 mm?, kontrol:9.442.7
mm? p=0.376). Anconeus epitrochlearis kas alani ile ulnar sinir
alani arasinda korelasyon yoktu (r=-0.026, p=0.912). Ulnar sinir
sinyal intensitesinde, iki grup karsilastirildiginda anlamli fark
saptanmadi (p=0.317).

Sonug: Anconeus epitrochlearis kasinin ulnar sinir alant ve

intensitesi tizerinde etkisi yoktur.

Anahtar Kelimeler: Dirsek, manyetik rezonans gériintiileme,
kaslar, ulnar sinir
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INTRODUCTION
Accessory muscles are additional separate muscles,
present with the normal complement of muscles (1,2).
The anconeus epitrochlearis (AE) is an anatomical
variant muscle that was first described in 1867 by
Gruber (3). Anconeus epitrochlearis muscle is atavistic
in humans and presents as a result of failure in the timely
regression of the AE muscle along the embryological
period (4). Its prevalence ranged from 0% to 34% in
humans (3,5). Anconeus epitrochlearis muscle is varied
in shape, usually ellipsoid or oval (6). It extends from
the inferior aspect of the humeral medial epicondyle to
the ulnar olecranon process. The cubital tunnel
retinaculum is theorized to be a remnant of the AE
muscle (1).
There are studies in the literature that have searched for
the association between AE muscle and cubital tunnel
syndrome, also known as ulnar compression neuropathy
(7-11). There is however no agreement about the effect
of AE muscle on ulnar nerve compression in these
studies.
The effect of the AE muscle on the ulnar nerve area
(NA) and ulnar nerve signal intensity (NI) in patients
without cubital tunnel syndrome is undetermined. We
aimed to explore the effect of AE muscle on ulnar NA
and NI in a population without cubital tunnel syndrome
by magnetic resonance imaging (MRI).

MATERIALS AND METHODS
Institutional review board approval was obtained from
Ankara Bilkent City Hospital Ethics Committee (E2-23-
5043, Date 9.27.2023) prior to the study. Informed
consent could not be provided from the patients, since
this was a retrospective study. This study was conducted
according to the tenets of the Declaration of Helsinki.
Study design
The elbow MRIs between January 2020 and December
2022 were retrospectively assessed. Exams of patients
with an evident muscle injury, a preliminary diagnosis
of ulnar neuritis, tumor or had history of previous
surgery or placement of osteosynthesis, or had artifacts
in MRI images that made evaluation impossible were
excluded. Twenty patients with AE muscle who were
clinically and electromyographically shown not to have
cubital tunnel syndrome were included in the study. A
control group was made up of the same number (n=20)
of elbow MRIs without bone, ligament, and tendon
pathology and matched to the AE muscle group in terms
of side, gender, and age.

MRI protocol

Magnetic resonance imaging scans were obtained in the
extension position with a 1.5 Tesla MRI (Signa
Explorer, GE Healthcare Systems) equipped with a 16—
channel flexible coil. Table 1 shows the standard elbow
MRI protocol and sequence parameters at our
institution. No contrast material was used in MRI
examinations.

Table 1: Standardized elbow MRI protocol in our institution
T

Pulse sequence RITE Matrix Field of view Slice thickness
(ms) (cm) (mm)
Sagittal T1-weighted FSE 313/7.6 256x256 20x20 3
Sagittal FS PD weighted FSE 1454/69.5 256x256 20x20 3
Coronal T1-weighted FSE 420/13.8 288x288 28x28 3
Coronal FS T2-weighted FSE 6896/42 288x288 28x28 3
Axial T1-weighted FSE 548/10.7 224x224 20x20 2
Axial FS T2-weighted FSE 6338/68 224x224 20x20 2

FSE: Fast spin echo, FS: Fat-suppressed, PD: Proton-density, TR: Repetition time, TE: Echo time, ms: Millisecond, cm: Centimeter,

mm: Millimeter

Analysis of MRI images

All MRI’s were assessed by a single observer with 12
years’ experience in musculoskeletal radiology made
the measurements using electronic calipers. The
accessory muscle originating from the inferior region of
the medial epicondyle, passing through the cubital
tunnel and inserting to the olecranon was accepted as the
AE muscle. There was no signal difference in the AE
muscle compared to other muscles in the elbow MRI
examinations included in the study. Ulnar NA, and AE
muscle area (MA) measurements were taken on an axial

T1-weighted fast spin-echo image using an electronic
caliper covering the outermost border of the measured
anatomical structure (Figure 1). Ulnar NI was measured
at the level of the cubital tunnel, where the area of the
AE muscle was widest, with a region of interest of 3
mm?, on axial fat-suppressed T2-weighted fast spin-
echo image (Figure 2). The second measurements were
conducted by the same observer three months after the
initial measurements.
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Figure 1: Axial T1-weighted fast spin-echo image showing
the measurement of the ulnar nerve area anteriorly (small
hexagon) and the area of the anconeus epitrochlearis muscle
posteriorly (large ellipse).

Figure 2: Measurement of ulnar nerve intensity (small ellipse)
on axial fat-suppressed T2-weighted fast spin echo image at
the level of the cubital tunnel where the area of the anconeus
epitrochlearis muscle is the widest.

Statistical analysis

SPSS vs. 22.0 (IBM) was used for statistical analyses.
The normality of continuous data was determined with
the Kolmogorov-Smirnov test. The Student's t test and
Mann-Whitney-U test were used for the analysis of the
differences in numerical data. Spearman’s correlation
test was performed for correlation analyses. Intra-
observer reliability for measurements of the ulnar NA,
ulnar NI, and AE MA was assessed using the intraclass
correlation coefficient (ICC).

RESULTS

The AE muscle group consisted of 19 patients (10
females and 9 males [6 left, and 14 right elbow MRIs]).
One female patient had a bilateral elbow MRI with AE
muscle. The control group was formed of 20 elbow
MRIs (11 females and 9 males), 6 of them were left, and
14 of them were right elbow. The patients' mean age was
42.1+14.1 years (20-68 years) in the AE muscle group
and 41.8+12.7 years (22-67 years) in the control group
(p=0.953).

No significant difference in ulnar NA between patients
with and without AE muscle was shown (AE:10.3+3.4
mm?, control:9.4+2.7 mm? p=0.376) (Table 2).

Table 2: Ulnar nerve area and signal intensity of anconeus epitrochlearis muscle and control group

Anconeus epitrochlearis Control p

Mean ulnar nerve area (mm?)

10.3£3.4 9.4+2.7 0.376

Median ulnar nerve intensity [IQR]

1788 [1509-2311.5]

1697 [1129-1895.5] 0.317

IQR: Interquartile range

The median AE MA was 40.2 mm? [IQR:28.5-52.5] and
there was no significant correlation between the AE MA
and ulnar NA (r=-0.026, p=0.912). Ulnar NI was slightly
higher in the AE muscle group than the control group
(1788 [IQR:1509-2311.5] wversus 1697 [IQR:1129-
1895.5]), but not statistically significant (p=0.317).
Intra-observer reliability was excellent for the ulnar
NA (ICC, 0.948; 95% CI:0.904-0.972, p<0.001), ulnar
NI (ICC, 0.990; 95% CI:0.981-0.995, p<0.001), and
AE MA (ICC, 0.966; 95% CI:0.916-0.986, p<0.001).

DISCUSSION

Magnetic resonance imaging allows high-resolution,
multi-planar evaluation of soft tissues in a single
examination, does not use ionizing radiation, provides
detailed anatomical information, and is one of the first
imaging modalities utilized to investigate the presence
of AE muscle.

Although there are many studies reporting that AE
muscle is related to cubital tunnel syndrome because it
compresses the ulnar nerve along its course in the cubital

tunnel (8,12-14). There are also publications reporting
that AE is found incidentally and is not associated with
cubital tunnel syndrome in most cases (15).
Furthermore, AE muscle may even be protective against
cubital tunnel syndrome development through the
mechanism of reducing the stiffness of the cubital tunnel
entrance (10,16).

High muscle volume can be a cause of cubital tunnel
syndrome in people with AE muscle (2,5). Many studies
included in the literature are about patients with cubital
tunnel syndrome and there is limited information upon
patients without ulnar neuritis.

The current study found that the AE muscle had no
effect on the ulnar NA or NI. Eng et al. reported no
significant difference (p=0.23) in ulnar NA between
patients with and without AE muscle (15). There was no
significant correlation between AE MA and ulnar NA
(r=0.14; p=0.44) and larger AE MA was not associated
with increased ulnar NA which is a secondary sign of
ulnar nerve compression (15). In the present study, as
the AE MA increases ulnar NA decreases, however,
there was no statistically significant correlation
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(r=-0.026, p=0.912). The fact that the correlation was
not statistically significant may be attributed to the
limited number of the study population.

Fluid-sensitive MRI sequences are valuable in
evaluating the ulnar nerve signal. Ulnar nerves can have
increased signal intensity in 60% of fluid-sensitive MRI
images of asymptomatic subjects, 23% of whom had AE
muscle (17). Elderly patients had significantly increased
ulnar NI than younger patients (p=0.03), but the
underlying reason had not been discussed (17). The
current study showed an increase in ulnar NI in the AE
muscle group compared to the control group even if this
was not statistically significant (1788 [IQR:1509-
2311.5] versus 1697 [IQR:1129-1895.5], p=0.317). This
finding supports Husaric et al., but we could not evaluate
the impact of age on ulnar NI, since we did not
categorize them into age groups (17).

Ulnar NI may differ with elbow movements, NI can
increase during flexion in normal elbows depending on
the nerve movement degree during flexion. The
anconeus epitrochlearis muscle may restrict ulnar nerve
movement during elbow flexion (16). Since our study
was not dynamic, we could not assess the impact of
elbow joint movements on ulnar NA and NI. Large
clinical prospective studies are required to correlate
MRI images taken in extension and flexion positions of
these patients with clinical findings.

Limitations of our study are the dominant hand
information of the patients was unknown, and the elbow
MRIs were taken only in the extension position.

In conclusion, this study presents that AE muscle had
not a significant effect on the ulnar nerve area and
intensity.
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ABSTRACT

Objective: Investigation of insulin  resistance, serum
adiponectin levels, and adiponectin gene polymorphism in first-
degree relatives of type 2 Diabetes Mellitus (T2DM) patients.

Material and Methods: A total of 142 individuals (34 males,
108 females) meeting the inclusion criteria for first-degree
relatives of T2DM patients were included in the study. A control
group consisting of 80 (15 males, 65 females) healthy adults
was formed. Blood pressure, waist and hip circumferences were
measured for all participants. Fasting glucose and insulin levels,
lipid profile, serum adiponectin level, and adiponectin gene
T94P polymorphism were analyzed, and an oral glucose
tolerance test with 75 grams of glucose was conducted. Insulin
resistance was calculated using the HOMA-IR method.

Results: HOMA-IR value, total cholesterol, LDL-cholesterol,
and triglyceride levels were significantly higher, while HDL-
cholesterol level was significantly lower in first-degree relatives
of T2DM patients compared to the control group. Glucose
tolerance impairment was more prevalent in the study group.
Serum adiponectin levels were significantly lower in the study
group. Adiponectin gene polymorphism showed a similarity
between the two groups.

Conclusion: The higher HOMA-IR and lower serum
adiponectin levels detected in first-degree relatives of T2DM
patients suggest impairment in metabolic functions in these
individuals. However, the genotype distribution of adiponectin
gene T94P polymorphism showed a similarity between the
study and control groups. Further extensive studies supported
by single gene polymorphism and multi-allele investigations,
taking into account environmental factors and lifestyle, are
needed to determine the effect of adiponectin gene
polymorphism on diabetes development and impaired metabolic
functions.

Keywords: Insulin resistance, adiponectin, adiponectin gene
polymorphism

Amac: Tip 2 Diyabet Mellitus (T2DM) hastalarinin birinci

derece akrabalarinda insiilin direnci, serum adiponektin

seviyeleri ve adiponektin gen polimorfizminin aragtirilmast.

Gere¢ ve Yontemler: T2DM’li bireylerin birinci derece
akrabalarindan dahil edilme kriterlerini kargilayan 142 kisi (34
erkek, 108 kadm) caligmaya dahil edildi. Kontrol grubu 80
saglikli yetigkinden (15 erkek, 65 kadin) olusturuldu. Tim
katilimeilarin kan basinci, bel ve kalga gevreleri dlgtildi. Aglik
glukoz ve insiilin seviyeleri, lipid profili, serum adiponektin
diizeyi ve adiponektin geni T94P polimorfizmi ¢alisildi ve 75
gram glukoz ile oral glukoz tolerans testi yapildi. HOMA-IR
yontemiyle insiilin direnci hesaplandi.

Bulgular: T2DM'li bireylerin birinci derece akrabalarinda
HOMA-IR degeri, Total-Kolesterol, LDL-Kolesterol ve
trigliserid diizeyleri kontrol grubuna gore anlamli yiiksek, HDL-
Kolesterol diizeyi anlamli diisik bulundu. Glukoz tolerans
bozuklugu ¢alisma grubunda daha yaygindi. Serum adiponektin
diizeyleri ¢aligma grubunda anlamli derecede daha diisiiktii.
Adiponektin geni T94P polimorfizmi icin genotip dagilimi iki
grup arasinda benzerlik gosterdi.

Sonu¢: T2DM'li hastalarin birinci derece akrabalarinda daha
yiksek HOMA-IR ve daha diisik

seviyelerinin saptanmasi bu

serum adiponektin
bireylerde metabolik
fonksiyonlarda bozulma oldugunu diisindiirmektedir. Ancak
adiponektin gen polimorfizmi ¢alisma ve kontrol gruplar
arasinda benzerlik gostermistir. Adiponektin gen
polimorfizminin diyabet gelisimi ve bozulmus metabolik
fonksiyonlar {izerindeki

etkisini belirlemek igin, c¢evresel

faktorler ve yasam tarzi da dikkate alinarak, tek gen
polimorfizmi ve multi allel incelemelerle desteklenen daha

genis caligmalara ihtiyag vardir.

Anahtar Kelimeler: Insiilin direnci, adiponektin, adiponektin
gen polimorfizmi
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INTRODUCTION
In the pathophysiology of T2DM, there is insulin
resistance in the liver, adipose tissue, and muscles, along
with impaired insulin secretion in pancreatic beta cells.
Insulin resistance disrupts glucose uptake in muscle and
adipose tissues, leading to increased glucose output
from the liver (1,2). It is known that insulin resistance is
the earliest identifiable metabolic disorder that precedes
hyperglycemia (3). Both genetic factors and acquired
factors such as obesity, aging, and a sedentary lifestyle
contribute to insulin resistance (4).
Adiponectin, first described in 1995, is a hormone
secreted by adipocytes that plays a crucial role as a
messenger in the cross-talk between adipose tissue and
other organs (liver, pancreas, and muscles). It possesses
insulin-sensitizing,  anti-atherogenic, and  anti-
inflammatory properties. In recent years, numerous
studies have investigated the physiological functions of
adiponectin  in  obesity, diabetes, inflammation,
atherosclerosis, and cardiovascular diseases.
Adiponectin, triggered through appropriate receptors,
suppresses glucose production in the liver and enhances
fatty acid oxidation in skeletal muscles, thereby
improving metabolic control. Beyond its metabolic role,
adiponectin protects cells from apoptosis and reduces
inflammation at the cellular level through receptor-
mediated mechanisms (5).
The adiponectin gene has been identified as a sensitive
gene for metabolic syndrome and T2DM. Mutations in
the adiponectin gene have been observed to contribute
to diabetes development and a decrease in adiponectin
levels (6). The adiponectin gene is located on
chromosome 3¢27 locus and consists of 3 exons and 2
introns. In non-diabetic populations, three genetic
polymorphisms have been identified in the adiponectin
gene, one being common and the other two being rare:
Silent T-G change at nucleotide 94 (exon 3) (prevalence
approximately 25%),T-C change resulting from a faulty
mutation at nucleotide 331 (exon 3), T-C change
resulting from a faulty mutation at nucleotide 383 (exon
3) (7).
This study aims to evaluate insulin resistance, serum
adiponectin  level, and adiponectin gene T94P
polymorphism in first-degree relatives of individuals
with T2 DM.

MATERIALS AND METHODS
This study was conducted between October 2004 and
April 2005 with patients who visited the Internal
Medicine and Endocrinology outpatient clinics at
Kirikkale University Faculty of Medicine. The study
protocol was approved by the Kirikkale University
Faculty of Medicine Ethics Committee with decision
number 2005/104 on June 24, 2005. A total of 142 cases
(34 males, 108 females; aged 18-65) were selected from

the first-degree relatives of T2DM patients who
presented to our outpatient clinic.The control group
consisted of 80 healthy adults who presented to the
internal medicine outpatient clinic for routine check-ups
and did not have type 2 diabetes mellitus in first-degree
relatives.
Individuals with known diabetes mellitus, controlled
hypertension, malignancy, liver or kidney failure,
congestive heart failure, and those with endocrine
disorders such as hyperthyroidism, hypothyroidism,
acromegaly, as well as those using insulin-sensitizing
medications (metformin, thiazolidinediones) were not
included in the study. This study protocol was approved
by the Kirikkale University Faculty of Medicine Ethics
Committee. Written consent was obtained from all
participants.
The weights of all cases included in the study were
measured in kilograms (kg), and their heights were
measured in centimeters (cm). Body Mass Index (BMI)
was calculated using the formula  weight
(kg)/height’(m?). As a criterion for regional fat
distribution, waist circumference was measured in
centimeters between the lowest point of the ribs and the
iliac crest, and hip circumference was measured in
centimeters at the point of the maximum gluteal
prominence; the waist/hip ratio was calculated.

Fasting plasma glucose and insulin levels, lipid profile,

and serum adiponectin levels were measured, and

adiponectin gene T94P polymorphism was investigated.

A 75-gram oral glucose tolerance test (OGTT) was

conducted: after a 12-hour fasting period following a 3-

day 300-gram carbohydrate diet, baseline serum glucose

measurement was taken, and glucose levels were

assessed at the 120th minute after the ingestion of 75

grams of oral glucose.

The criteria for diabetes diagnosis were as follows:

- Symptoms of diabetes (polydipsia, increased urine
volume, unexplained weight loss) along with a
randomly measured plasma glucose level of 200
mg/dL (11.1 mmol/L) or higher.

- Fasting plasma glucose level of 126 mg/dL (7.0
mmol/L) or higher after at least an 8-hour overnight
fast.

- A 2-hour blood glucose level of 200 mg/dL or
higher after a standard 75-gram glucose load (8).

Impaired fasting glucose (IFG) is defined as fasting

plasma glucose level between 100-126 mg/dl after an

overnight fast, with a blood glucose level below 140

mg/dl at the 2-hour mark of the OGTT; Impaired

glucose tolerance (IGT) is characterized by 2-hour
glucose level between 140-200 mg/dl, whether or not
fasting plasma glucose is less than 100 mg/dl.

Insulin resistance was calculated using the HOMA-IR

method (9). Insulin and blood sugar samples were

collected at 0, 5, and 10 minutes after a 12-hour fast, and
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the average values were calculated. HOMA-IR was
calculated using the formula: fasting glucose
(mmol/liter) X fasting insulin (uU/ml)/22.5.

Serum lipid profile measurements, including serum total
cholesterol  (Total-C), high-density lipoprotein
cholesterol  (HDL-C), low-density lipoprotein
cholesterol (LDL-C), and triglyceride (Tg) levels, were
performed on all cases after a minimum 12-hour
overnight fast using the Abbott Aeroset autoanalyzer
and original kits.

Serum adiponectin levels were measured using the Elisa
method with the B-Bridge International kit. Adiponectin
gene T94P polymorphism was investigated using the
PCR-RFLP method.

Blood samples from both the patient and control groups
included in the study were collected in EDTA tubes. If
immediate isolation from the blood samples was not
possible, they were stored at -30°C and later isolated
according to the specifications of the test kit (EZ DNA).
For the determination of adiponectin T94G
polymorphism, the forward primer 5° TAG AAG TAG
ACT CTG CTG AGA TG 3 and the reverse primer 5’
CTCCCT GTG TCT AGG CCT TAG 3’ were selected.
The PCR conditions applied according to the selected
primers are as follows: 0.6 pl of each primer pair, 8 pul
of MgCI2 (25 mM), 2 ul of dNTP (10 mM), 5 pl of PCR
buffer, 0.3 pl of Tag DNA polymerase (5 U/50 ul), and
5 pl of DNA (250 ng) were combined with 34.1 ul of

distilled water. After enzymatic digestion with BspHI
restriction enzyme, the resulting products were loaded
onto a 3% agarose gel and subjected to electrophoresis.
Individuals with the wild-type genotype (TT) showed a
423 bp band, individuals with the homozygous mutant
genotype (GG) showed bands at 265 and 158 bp, and
individuals with the heterozygous genotype exhibited
bands at 423, 265, and 158 bp (10).

The Mann-Whitney U test was employed to evaluate
parametric measurements between groups. Pearson
correlation analysis was performed to determine the
relationship between variables. For the statistical
evaluation of survey findings, Fisher's exact test or the
continuity-corrected chi-square test was used to
examine differences between qualitative variables in the
two groups. A significance level of p<0.05 was
considered.

RESULTS

Compared to the control group, there was no statistically
significant difference in BMI and age among first-
degree relatives of individuals with T2DM. Waist
circumference and W/H ratio were found to be higher in
the first-degree relatives of individuals with T2DM
compared to the control group (p<0.05). The
demographic and metabolic characteristics of the groups
are presented in Table 1.

Table 1. Demographic and metabolic characteristics of first-degree relatives of patients with type 2 diabetes

mellitus
Study Control n

(n=142) (n=80)
Female/male 108/34 65/15
Age (year) 37.70+£10.84 36.60+=12.34 >0.05
BMI (kg/m?) 28.57+5.13 28.36+4.83 >0.05
Waist circumference (cm) 93.55+12.70 89.32+9.81 <0.05
Waist/hip 0.88+0.06 0.95+0.05 <0.05
Fasting glucose (mg/dl) 92.89+13.08 86.89+8.45 >0.05
Fasting insulin (uU/ml) 9.28+5.46 6.39+2.44 <0.05
HOMA-IR 2.26+1.29 1.67+1.01 <0.05
Total cholesterol (mg/dl) 185.15+42.01 158.9+39.34 <0.05
LDL-C (mg/dl) 111.28+29.52 93+18.45 <0.05
HDL-C (mg/dI) 46.82+10.89 54.31+19.16 <0.05
Triglycerides (mg/dl) 145.65+£72.29 103.64+22.43 <0.05
Adiponectin (ng/ml) 1.124+0.94 3.05+1.38 <0.05

BMI:Body mass index, HOMA-IR: Homeostatic

Model Assessment- Insulin Resistance, LDL-C:Low-density

lipoprotein cholesterol, HDL-C: High-density lipoprotein cholesterol, p: Statistical significance level for the comparison

between the two groups.

Glucose Tolerance Disorders - Insulin
Resistance Parameters

In first-degree relatives of individuals with T2DM, total
cholesterol, LDL-C, and triglyceride levels, HOMA-IR
and fasting insulin levels were found to be higher, while

HDL-C levels were found to be lower compared to the
control group (p<0.05 respectively, Table 1, Graph 1).
Among first-degree relatives of individuals with T2DM,
according to OGTT, 74.1% (80 cases) of 108 female
subjects had NGT, 9.3% (10 cases) had IFG, 14.8% (16
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cases) had BGT, and 1.8% (2 cases) were diagnosed
with T2DM. Among 34 male subjects, 52.9% (18 cases)
were classified as NGT, 32.3% (11 cases) as IFG, 11.7%
(4 cases) as BGT, and 2.9% (1 case) as T2DM (Table 2).
In the control group, 6.6% (1 case) of 15 male subjects

had IFG, while 3.8% (2 cases) of 65 female subjects had
BGT, and 1.5% (1 case) were diagnosed with T2DM
(Table 2). When compared with first-degree relatives of
individuals with T2DM, these rates were significantly
lower in the control group (p<0.05).

Table 2: OGTT Results according to gender in participants enrolled in the study

Study Control
OGTT Male Female Total Male Female Total
NGT, n /% 18/52.9 80/74.1 98/69.0 14/93.3 62/95.3 76/95
IFG, n/% 11/32.3 10/9.3 21/14.7 1/6.6 0 1.2
IGT, n/% 4/11.7 16/14.8 20/14.0 0 2/3.0 25
T2DM, n/% 1/2.9 2/1.8 0 1/1.5 1.2

OGTT: Oral glucose tolerance test, NGT: Normal glucose tolerance, IFG: Impaired fasting glucose, IGT: Impaired glucose

tolerance, T2DM: Type 2 diabetes mellitus.

Adiponectin

Compared to the control group, a low level of serum

adiponectin was found in first-degree relatives of

individuals with T2DM (p<0.05) (Table 1) (Figure 1).
B3 Adiponectin HOMA-IR

35

study control

Figure 1:Serum adiponectin levels and HOMA-IR values in
first-degree relatives of individuals with T2DM and the
control group. *: p<0.05 compared to the control group

Adiponectin Gene T94P Polymorphism

In the first-degree relatives of individuals with T2DM,
the adiponectin gene polymorphism was investigated in
a total of 114 cases. Among these, the TT genotype was
observed in 78% (89 cases), TG genotype in 17.5% (20
cases), and GG genotype in 4.3% (5 cases). In the
control group, the TT genotype was found in 75% (60
cases), TG genotype in 20% (16 cases), and GG
genotype in 5% (4 cases). There was no significant
difference in the occurrence rates of adiponectin T94P

gene polymorphism between first-degree relatives of
individuals with T2DM and the control group (Graph
2, p>0.05). However, the GG genotype was slightly
lower in the study group compared to the control group
(Figure 2).

100
90

80
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40
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20

10

T TG GG
® study = control

Figure 2: Percentage rates of adiponectinT94P gene
polymorphism in first-degree relatives of T2DM cases and the
control group

When looking at the cardiometabolic markers among the
three gene polymorphisms in first-degree relatives of
T2DM cases, no statistically significant difference was
observed. Despite being statistically insignificant, the
individuals with GG polymorphism had higher age but
lower waist circumference, waist/hip ratio, fasting
glucose, total cholesterol and triglyceride levels and
higher HDL-C, fasting insulin and adiponectin levels
when compared to other two polymorphism groups
(Table 3).
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Table 3: Demographic and metabolic findings in subgroups of adiponectin gene polymorphism in first-degree relatives of

T2DM cases.
TT GG TG Total p

N 89 5 20 114

Age 37.89£10.20 46.40+15.83 36.10+9.83 37.95+10.48 >0.05
BMI (kg/m?) 29.14£5.49 29.50+3.77 28.25+£3.79 29.0045.15 >0.05
Waist circumference (cm) 94.51+12.93 93.00+8.15 93.10+8.86 94.19+12.08 >0.05
Hip circumference (cm) 105.64+12.11 109.00+10.04 107.25+13.32 106.07+£12.18 >0.05
Waist/hip 0.88+0.06 0.85+0.03 0.86+0.06 0.88+0.06 >0.05
Fasting glucose (mg/dl) 93.15+12.13 92.40+11.99 93.05+18.30 93.10+13.26 >0.05
Fasting insulin (uU/ml) 9.33%5.73 11.08+4.29 10.35+4.73 9.5945.50 >0.05
HOMA- IR 2.26+1.34 2.61+1.33 2.56+1.10 2.33£1.30 >0.05
Total cholesterol 185.83+40.61 179.60+44.46 171.20+41.16 182.99+40.87 >0.05
LDL-C 112.30+28.88 114.60+19.52 105.80+27.42 110.26+28.22 >0.05
HDL-C 46.24+11.36 50.40+8.29 46.0517.72 46.39£10.66 >0.05
Triglycerides (mg/dl) 145.20+67.19 135.00+47.25 141.75455.59 144.14+64.19 >0.05
Adiponectin (ng/ml) 1.04+0.92 1.24+1.01 1.06+0.85 1.05+0.90 >0.05

BMI:Body Mass Index, HOMA-IR: Homeostatic

Model Assessment- Insulin Resistance, LDL-C: Low-density

lipoprotein cholesterol, HDL-C: High-density lipoprotein cholesterol

DISCUSSION

The key findings of our study include the following
points: The first-degree relatives of individuals with
T2DM had higher waist circumference and waist/hip
ratio when compared to healthy control cases.
Additionally, HOMA-IR and serum fasting insulin
levels, as well as total cholesterol, LDL-C and
triglyceride levels were significantly elevated, while
serum adiponectin and HDL-C levels were lower.
However, in terms of BMI comparison, no significant
difference was observed. Regarding the occurrence rates
of adiponectin gene polymorphism, no significant
difference was observed between first-degree relatives of
individuals with T2DM and the control group.

Insulin resistance plays an important role in the
pathogenesis of T2DM (4). Volk et al., found that the
frequency of insulin resistance among first-degree
relatives of individuals with T2DM is 40%. In the same
study, it was discovered that insulin-resistant first-degree
relatives had significantly increased insulin secretion
following oral glucose intake compared to insulin-
sensitive first-degree relatives (11). Han et al. discovered
that within the first-degree relatives of individuals with
T2DM, 19.2% received a new diagnosis of T2DM based
on WHO criteria following OGTT, while 19.2%
exhibited IFG and/or IGT, and 51.2% had NGT (12). In
our study, consistent with the literature, it was found that
first-degree relatives of individuals with type 2 DM had
higher rates of glucose intolerance and HOMA-IR values
compared to the control group.

Adiponectin, also known as ADIPOQ, is an adipocyte-
derived adipokine encoded by a gene located on
chromosome 3q27, spanning 17 kb of the genome. It

consists of 3 exons and 2 introns, and it encodes a protein
containing 247 amino acids (13). Adiponectin plays a
role in regulating glucose and lipid metabolism,
cardiovascular  function, and correcting insulin
resistance. It possesses anti-inflammatory, anti-diabetic,
and anti-atherogenic properties. Additionally, low levels
of circulating adiponectin are associated with central
obesity, insulin resistance, metabolic syndrome, and
T2DM. When vascular endothelium is damaged,
adiponectin interacts with collagen in the vascular intima,
leading to its accumulation in the subintimal layer of the
arterial wall. It has been found that adiponectin acts
directly on endothelial cells, serving an anti-atherogenic
function (6,7,14). In an experimental study conducted by
Okamoto et al, it was demonstrated that the
accumulation of subendothelial adiponectin in the region
where vascular injury was induced via catheterization
occurred, resulting in a decrease in serum adiponectin
levels, while no accumulation did occur in healthy
vascular areas (15). Adiponectin increases insulin
sensitivity by disrupting TNF-a signaling. It has been
found that adiponectin is under the control of PPAR-y
during adipocyte differentiation. PPAR-y prioritizes an
increase in serum adiponectin levels. Studies have shown
a decrease in serum adiponectin levels in individuals with
T2DM (10). In our study, serum adiponectin levels were
found to be lower in first-degree relatives of individuals
with T2DM compared to the control group. Additionally,
some studies have reported a significant decrease in
serum adiponectin levels in first-degree relatives of
individuals with T2DM (15). In another study, serum
fasting adiponectin levels were found to be significantly
lower in first-degree relatives of individuals with T2DM
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compared to first-degree relatives with NGT and IGT

(16). In another study, similar adiponectin levels were
found in first-degree relatives of individuals with type 2
DM and the control group. However, in the first-degree
relative group, there was no relationship found between
serum adiponectin levels and insulin sensitivity.
Nevertheless, in the same study, significantly lower
serum adiponectin levels were observed in subcutaneous
adipose tissue of first-degree relatives of individuals with
type 2 DM compared to the control group (17). T2DM
development involves complex mechanisms. However,
abnormalities in adiponectin gene polymorphisms and
plasma adiponectin levels have been associated with
diseases. In this context, plasma adiponectin levels are
closely correlated with insulin resistance and are
decreased in patients with T2DM. Studies have reported
on the relationship between single nucleotide
polymorphisms (SNPs) in the ADIPOQ gene and
metabolic diseases (18). The four most intriguing genetic
variants of adiponectin have attracted increasing
attention among researchers. These include +45T>G
(rs2241766) located in exon 2, +276G>T (rs1501299)
located in intron 2, and —11377C>G (rs266729) and

—11391G>A (rs17300539) located in the promoter
region (19). Many genetic variants have been identified
in the adiponectin gene, and the association of these
adiponectin polymorphisms with T2DM has been
investigated through a series of studies conducted on
various ethnic populations (20-23). However, the results
are contradictory; while some studies show positive
associations, others have shown the opposite. It has been
observed that the +45T>G (rs2241766) and +276G>T
(rs1501299) variants are closely associated with
susceptibility to T2DM in the Japanese population (22).
However, in French or Swedish Caucasians, this
association has not been found (24,25). Again, in a meta-
analysis, no significant association was found between
the +45T>G (rs2241766) and +276G>T (rs1501299)

variants and T2DM among Asians and Caucasians (26).
In our study, the group consisting of a total of 114
individuals, who were first-degree relatives of
individuals with type 2 DM, showed higher BMI and
lower adiponectin levels. However, genotype distribution
of adiponectin gene T94P polymorphism (TT, TG, GG)
was observed to be similar to the control group. In a
meta-analysis conducted by Panpan et al., it was revealed
that individuals with the rs266729 G allele have a 13%
higher risk of developing T2DM compared to those
without the G allele. The rs266729 variant in the
adiponectin gene was shown to be a susceptibility locus
for T2DM, with individuals carrying the G allele being
more prone to developing T2DM compared to those
without the G allele. In the future, comprehensive
examinations of gene-gene and gene-environment
interactions should be explored to further elucidate the

effects of multiple susceptibility genes on the
development of T2DM (27). One possible explanation
for this variation is that different populations may have
experienced  diverse  environmental  influences
throughout their evolutionary processes. Additionally, it
has been concluded that different lifestyles and sample
sizes of studies may have contributed to this difference
(26).

Our study identified high HOMA-IR values and low
adiponectin levels in first-degree relatives of individuals
with T2DM, which is consistent with the literature. No
significant difference was observed in the occurrence
rates of adiponectin gene polymorphism between first-
degree relatives of individuals with T2DM and the
control group. However, the GG genotype was slightly
lower in the study group compared to the control group.
When examining the characteristics of the patients
carrying the GG genotype, despite being at a more
advanced age, lower waist circumference, lower waist-
to-hip ratio, lower fasting glucose, lower total cholesterol
and triglyceride levels, and higher HDL cholesterol and
adiponectin levels were observed. These findings support
the significance of the adiponectin gene in regulating
glucose and lipid metabolism. In the future, more
comprehensive studies are needed to understand the
multiple gene interactions in the development of T2DM.
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OKURYAZARLIGI KONUSUNDA ADOLESANLAR ILE
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Investigation of Graduate Thesis Conducted With Adolescents on Health Literacy in the Field
of Nursing in Tiirkiye
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(07
Bu calisma Tiirkiye’de ortaokul ve lise 6grencilerinin saglik
okuryazarligi konusundaki hemsirelik lisansiistii tezlerini
incelemek amaciyla yapilmistir. Calismada Yiiksek Ogretim
Kurulu Baskanligi Ulusal Tez Merkezi veri tabanmi kullanilip
2018-2023 yillart arasinda yapilan hemsirelik alaninda saglik
okuryazarligr ile ilgili biitiin tezler taranmistir. Tarama Tiirkce
dilinde anahtar sozciik olarak ‘‘Saglik okuryazarhgi”’, ‘‘E-saglik
okuryazarligi’>,  ““Saglik Saglik
okuryazarlik’” kelimeleri ve/veya anahtar kelimeleri kullanilarak

4-9 Ocak 2024 tarihleri arasinda gerceklestirilmistir. Taranan

okuryazarlik”,  “E

veri tabaninda 478 kayith lisansiistii teze ulagilmistir. Dahil
etme ve dislama kriterleri kapsaminda 8 lisansiisti tez
incelenmistir. Lisansiistli tez ¢alismalarinin ¢ogunlugu (7 tez)
yiiksek lisans ¢alismasidir. Sadece bir ¢alismanin deneysel tipte
oldugu goriilmiistiir. Incelenen lisansiistii tezlerin daha gok
tanimlayici, kesitsel ve iligki arayict tipte (%87.5); en ¢ok
hemgirelik ana bilim dalinda (%50) oldugu gorillmistiir.
Orneklem sayis1 114-1519 arasinda degismektedir. Son yillarda
saglik okuryazarlhigi kavraminin hemsirelik arastirmalarinin ilgi
alanlarindan  biri  oldugu, saglik okuryazarligi diizeyini
belirlemek amaciyla iilkemizde hemsirelik alaninda lisansiistii
aragtirma yapan hemsirelerin ilgisini ¢ektigi ve buna yonelik
caligmalara dnem verdikleri sdylenebilir. Saglik okuryazarligi
egitimine  yoOnelik  tasarlanacak  deneysel ¢aligmalarin
yayginlastirtlmas: saglik okuryazarlik diizeyinin artirilmasina

katki saglayacaktir.

Anahtar Kelimeler: Adélesan, hemsirelik, saglk okuryazarlig

ABSTRACT

This study aimed to investigate trends in nursing theses
focusing on the health literacy of middle and high school
students in Tiirkiye. The Higher Education Council National
Thesis Center database was searched using the keywords
"health literacy", "e-health literacy", and using the keywords in
Turkish. The search was conducted between January 4-9, 2024,
and yielded 478 theses. After applying inclusion and exclusion
criteria, 8 theses were included in the final analysis. The
majority of the thesis studies (7 theses) were master's studies.
Only one study was found to be experimental type. It was
observed that the theses examined were mostly descriptive,
cross-sectional and relationship-seeking type (87.5%) and
mostly in the department of Nursing (50%). The sample size
was generally between 114-1519. In recent years, it can be said
that the concept of health literacy is one of the areas of interest
in nursing research, and that nurses who conduct postgraduate
research in the field of nursing in our country are interested in
determining the level of health literacy and attach importance to
studies on this subject. The dissemination of experimental
studies to be designed for health literacy education will
contribute to increasing the level of health literacy.

Keywords: Adolescent, nursing, health literacy
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GIRIS

Diinya Saglik Orgiitii tarafindan ‘‘saglik okuryazarlig;
genel okuryazarlik ile baglantili olup insanlarin
yasamlar1 boyunca saglik hizmetleriyle ilgili konularda
karar verebilmeleri, sagligi korumak ve gelistirmek,
yasam kalitelerini yiikseltmek icin saglik ile ilgili bilgi
kaynaklarina ulasabilmeleri, ulasilan kaynaklar1 dogru
olarak anlamalar1 ve degerlendirmeleri konularindaki
kapasiteleridir’® seklinde tanimlanmaktadir (1). Baska
bir tanima gore sagligin tesviki, gelistirilmesi,
strdiiriilmesi ve hastaliklarin 6nlenmesi bakimindan
karar almak, bilgiye ulagsmak, ulagilan bilgileri anlamak,
uygulamak, degerlendirmek icin bilgi, yetkinlik ve
motivasyon olarak ele alinmaktadir (2,3).

Hizla degisen ve gelisen toplumlarda saghk
hizmetlerinin yeniliklerine uyum saglamada, hizmet
alan bireylerin saglik okuryazarlik durumlarinin 6nemli
oldugu bilinmektedir (1). Saglik hizmetlerini almak
zorunda olan bireyler; hastaliklar1 ile olusabilecek akut
veya kronik durumlarda, karmasik saglik kavramlari ile
karsi  karsiya  kaldiklarinda,  karar  almalart
zorlasabilmektedir. Bu karmasik olaylara kisilerin
diisik seviyede saglik okuryazarligi durumlart da
eklendiginde durum daha zor olabilmektedir (4). Diisiik
seviyede saglik okuryazarlik diizeyine sahip kisilerde
gereksiz girisim ve tetkik yaptirma oranlarinin daha
yiiksek oldugu bu nedenle saglik giderlerinin arttigi,
hastanede kalma siireleri uzarken is giicii kayiplarinda
artiglara neden oldugu bilinmektedir (5). Saglk
bireylerin
hastaliklarinin semptomlarin1 dogru yorumlamalarina
ve bakim siireglerini etkili bir sekilde yonlendirmelerine
katk1 saglamaktadir (6). Hasta egitimi ve etkili iletigim,
hemsirelik mesleginin temel unsurlaridir. Bu nedenle,
hemsirelik meslegi direkt hasta bakimi ve saglik

okuryazarliginin yiiksek olmasi,

hizmetleri sunumunda, dolayisiyla saglik okuryazarligi
ve bakim Kkalitesinin artirilmasinda kritik bir rol
oynamaktadir (7). Hemsireler Dbireylerin saglik
okuryazarlik diizeyini anlamak, saglik okuryazarligi
diizeyini yiikseltme ¢abasinda olmasi1 gerekmektedir (8).
Adolesan donem biiylime ve gelismenin devam ettigi,
aliskanliklarin kazanildigr ve kendi basina kararlarin
verilmeye baslandigi onemli bir siiregtir. Bu sebeple
adolesanlarin dogru ve giivenilir saglik bilgilerine sahip
olmalari, saglik okuryazarlik diizeylerinin yiikseltilmesi
biiyiikk 6nem tagimaktadir (5,9). Milli Egitim Bakanlig1
tarafindan hazirlanan "Saglik Okuryazarligi Becerileri
Etkinlik Kitab1," bu alanda 6nemli bir adim olarak
degerlendirilmektedir  (10). Adodlesanlarmm  saghk
okuryazarlig1 diizeyini belirlemeye yonelik calismalar
incelendiginde, addlesanlar arasinda diisiik ve orta
diizeyde saglik okuryazarliginin yaygin oldugu dikkat
¢ekmektedir (11-13). Diisiik saglik okuryazarligi dogru

kaynaklardan dogru bilgilere ulagmayi, anlamay1 ve bu
bilgileri kullanmay1 zorlastirmaktadir (9,14).
Uluslararas1 literatiire bakildiginda, 2019 yilinda
adolesanlarin saglik okuryazarlik diizeyinin incelendigi
bir ¢alismada diisiik ve orta saglik okuryazarlik diizeyi;
%87.2 ile en yiiksek Almanya’da ve %61 ile en diisiik
Makedonya’da oldugu saptanmistir (12). 2019’da
Litvanya’da  yapilan  caligmada  addlesanlarin
%82.6’smin diisiik ve orta saglik okuryazarlik diizeyine
sahip oldugu belirlenmistir (13). Ulusal ¢alismalar
incelendiginde 2021 yilinda Ayaz-Alkaya ve Kulakgi
Altintas’in yaptig1 ¢alismada addlesanlarla %84.8’inin
(15), Ceylan ve arkadaglarimin ¢alismasinda %86.2’sinin
(16) ve Oztirk ve Ayaz-Alkaya’nmin galigmasinda
%82.4’tiniin diisiik veya orta diizey saglik okuryazarlik
diizeyine sahip oldugu saptanmistir (17).
Calismanin 6nemi, Tiirkiye’de hemsirelik alaninda
adolesanlarla ilgili saglik okuryazarligina yonelik
yapilan lisansiistii tezlerin incelenmesiyle, bu alandaki
bilgi birikiminin degerlendirilmesine katki saglamaktir.
Bu calismada; hemsirelik alaninda ortaokul ve lise
ogrencilerinin  saglik  okuryazarligi  konusunda
hemgireler tarafindan yapilan lisansiistii ¢aligmalar
incelenerek, saglik okuryazarlik diizeyleri, konu alanlar
ve ozellikleri belirlemek ve mevcut literatiirdeki son bes
yilda yapilan bilgi birikimini inceleyerek giincel
sonuglar1 sunmak amag¢lanmistir. Bu ¢alisma hemsirelik
alaninda gergeklestirilmis ve incelenen calismalarda
asagidaki arastirma sorularina yanit aranmigtir:

1. Adolesanlarin saglik okuryazarligi ile ilgili

hemsirelik alaninda yapilmis lisansiistii arastirmalarin

konular1 nelerdir?

2. Adodlesanlarin saglik okuryazarligi ile ilgili

hemsirelik alaninda yapilmis lisansiistii arastirmalarin

amaglar1 nelerdir?

3. Adolesanlarin saglik okuryazarligi ile ilgili

hemsirelik alaninda yapilmis lisansiistii arastirmalarin

tipi nelerdir?

4. Adodlesanlarin saglik okuryazarligi ile ilgili

hemsirelik alaninda yapilmis lisansiistii arastirmalarin

orneklem sayilar1 nelerdir?

5. Adolesanlarin saglik okuryazarligi ile ilgili

hemsirelik alaninda yapilmis lisansiistii

arastirmalarinda kullanilan veri toplama araclari

nelerdir?

6. Addlesanlarin saglik okuryazarligr ile ilgili

hemgsirelik alaninda yapilmis lisansiistii arastirmalarin

sonuglari nelerdir?

7. Adolesanlarin saglik okuryazarligi ile ilgili

hemsirelik alaninda yapilmis lisansiistii arastirmalarin

onerileri nelerdir?
Literatiir inceleme calismasinda, Yiiksek Ogretim
Kurulu Baskanlhig1 Ulusal Tez Merkezi (YOKTEZ) veri
taban1  (https://tez.yok.gov.tr/  UlusalTezMerkezi/)
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kullanilip 2018-2023 yillar1 arasinda yapilan hemsirelik
alaninda saglik okuryazarlig ile ilgili biitiin lisansiistii
tezler taranmistir. Tarama Tiirk¢e dilinde, anahtar
sozcik olarak ‘‘saglik okuryazarligi’’, ‘‘e-saglik
okuryazarlig’’, ‘‘saglik okuryazarlik’, ‘‘e-saglik
okuryazarlik’” kelimeleri ve/veya anahtar kelimeleri
kullanilarak 4-9 Ocak 2024 tarihleri arasinda
gerceklestirilmis olup tim lisansistii tezler taranmistir.
Taranan veri tabaninda 478 kayitli lisansiistii teze
ulagtlmigtir. Ulagilan lisansiistii tezler dahil etme-
dislama kriterlerine goére degerlendirilmis, kriterlere
uymayan lisansiistii tezler g¢aligmaya alinmamistir.
Geriye kalan sekiz lisansiistii tez ayrintili olarak
incelenmistir (Sekil 1).
Calismaya Dahil Etme Kriterleri:

—  Hemsgirelik alaninda gergeklestirilmesi,

—  Tam metin erisime agik olmas,

—  Yaymdilinin Tirk¢e olmast,

— 2018-2023 yillar1 arasinda,

— Ortaokul ve lise Ogrencileri ile yapilmis

olmasidir.

Calismadan Dislanma Kriterleri:

— Bagka disiplinler tarafindan yapilmis olmast,

—  Calisma tipinin metodolojik olmasi,

—  Calismanin tekrar etmesidir (duplikasyon).
Arastirmanin Etik Yonii
Yiiksekogretim Kurulu (YOK) Ulusal Tez Merkezi veri
tabaninda yer alan lisansiistii tezlerde yazarlar YOK
Ulusal Tez Merkezi veri giris formunu onaylayarak
caligmalarin ulasilabilir olmasina izin vermektedir. Bu
dogrultuda veri tabaninda erisime izin verilen lisansiisti
tezler incelenmigtir. Bu ¢alisma literatiir incelemesi
olmasindan kaynakli etik kurul iznine gerek
olmamaktadir.
Calismamiz kapsaminda hemsirelik alaninda 2018-2023
yillar1 arasinda ortaokul ve lise dgrencilerinin saglik
okuryazarligi ile ilgili yapilmig olan sekiz lisanstistii tez
incelenmis, tipi, 6rneklem sayisi, yayin yili, yapilan ana
bilim dali, Orneklem gruplarina gore dagilimlart
verilmistir (Tablo 1).
Ortaokul ve lise Ogrencileri ile yapilan ¢aligmalarin
biiyiik cogunlugunun yiiksek lisans tezi oldugu
belirlenmistir. Yiiksek lisans tezlerinin ¢ogunlugu
tamimlayict  (tamimlayici-kesitsel, tanimlayici-iliski
arayici) (%87.5), doktora tezinin deneysel (%12.5)
oldugu gorilmektedir. Yapilan lisansiistii tezlerin yillara
gore dagilimi incelendiginde en ¢ok 2021 yilinda
yapildig1 goriilmektedir (%50). Orneklem sayismnin
biiyiik cogunlugu 500-1000 arasinda (%37.5) ve en ¢ok
hemgirelik ana bilim dalinda (%50) yapildig:
saptanmistir. Bes c¢alismanin lise, ii¢ ¢alismanin ise
ortaokul 6grencileri ile yapildigi bulunmustur. En fazla
orneklem sayisi 1519 lise dgrencisiyle Cinkil’in yiiksek

lisans c¢alismasi, en az 6rneklem sayist ise 114 ortaokul
Ogrencisiyle Diilger’in doktora ¢aligmasindadir (18,19).
Caligmaya dahil edilen sekiz lisansiistii tezlerin konu
ozelliklerine gore dagilimina bakildiginda; ortaokul
ogrencilerinin saglik okuryazarligi ile sagligi gelistirme,
beslenme ve egzersiz davraniglarinin incelendigi ii¢
calismanin  (%37.5), lise oOgrencilerinin  saglik
okuryazarlig1 ile saglik algisi, tutumu ve saglikli yasam
bicimi ile saglik davranislari/yeme tutumlari arasindaki
iligkinin incelendigi bes c¢aligmanin (%62.5) oldugu
goriilmektedir (Tablo 2).

Ortaokul ve lise 6grencilerinin saglik okuryazarlig: ile
ilgili yapilan lisansiistii tezlerin amaci, ¢alismanin tipi,
orneklem grubu ve sayisi, veri toplama araglari ve sonug
ozelliklerine gore dagilimi Tablo 3’te incelenmistir.
Buna gore 2018-2023 yillar1 arasinda incelenen ilk
calismanin  Karabacak tarafindan gerceklestirilen
yiiksek lisans ¢aligmasi olarak halk sagligi hemsireligi
ana bilim dalinda; son lisansiistii tez ise Cinkil
tarafindan hemsirelik ana bilim dalinda yapilan yiiksek
lisans ¢alismasi oldugu saptanmustir (18,20). Alanda bu
konu ile ilgili ve bu popiilasyonda yapilan tek doktora
lisansiistii tezin ise Diilger tarafindan halk saghgi
hemsgireligi ana bilim dalinda yapildig: goriilmiistiir. Bu
lisanstistii tezde ortaokul &grencilerine egitim verilip
sonucuna bakilmistir ve ilk egitim bes haftada dort
modiil, ardindan sonraki iki haftada iki hatirlatma
egitimi verilmistir (19).

Elektronik veri tabaninda (YOK tez) 478 teze ulagilmgtir.

(Son Tarama Tarihi: 09.01.2024)

Tez bagliklan incelenmis tekrar eden 38 tez gikanlmigtir (n=440)

Tam metnine ulagilmayan 9 tez dahil edilmemistir (n=432)

Tez bagliklan aynntih incelenmig ve hemgirelik alam
diginda yapilmug olan 221 tez galigmaya dahil edilmemistir
(@=211)

- Tipta Uzmanhk: 117
- Sagglik Yonetimi: 40
- Halk Saghg: 25

- Egitim- Ogretim: 9

Beslenme ve Diyetetik: 7 Kalan 211 tez dahil etme ve diglama kriterlerine gére

- Gazetecilik: 5 incelenmis, dahil etme kriterlerini saglayan ve
: ﬁ:is;‘_!kznnhg‘ Uzanhic 3 hemgirelik alaninda yapilan 8 tez galigmaya alinmugtir.
- Ebelik: 2 (o=8)
- Sosyal Pediatri: 1
Reklameihk: 1

Saghk Hizmetleri: 1
Ekonomi: 1
Spor: 1
- Turizm: 1
- Fizyoterapi ve Rehabilitasyon: 1
- Geriatri: 1
- Isletme: 1
- Cocuk Geligim: 1
Biyoloji: 1
(Toplam: 221)

Sekil 1: PRISMA akis semas1. YOK: Yiiksek Ogretim Kurulu
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Tablo 1: Lisansiistii tezlerin genel 6zelliklere gore dagilimu

Lisansiistii tezlerin baz 6zelliklere Yiiksek lisans Doktora Toplam
gore dagilimm n % n % n %
Aragtirmanin tiplerine gore dagihm

Tanimlayici 3 42.8 0 0 3 375
Iligki arayici 1 14.3 0 0 1 12.5
Tanimlayici-kesitsel 1 14.3 0 0 1 125
Tanimlayici-iliski arayict 2 28.6 0 0 2 250
Deneysel 0 0 1 100.0 1 12.5
Toplam 7 100.0 1 100.0 8 100.0
Orneklem sayilarina gore dagilim

50<n<200 0 0 1 100 1 12.5
200<n<500 2 28.6 0 0 2 25.0
500<n<1000 3 42.8 0 0 3 37.5
1000<n 2 28.6 0 0 2 25.0
Toplam 7 100.0 1 100.0 8 100.0
Yaymnlandiklar: yillara gore dagilimm

2018 0 0 0 0 0 0
2019 1 14.3 0 0 1 125
2020 2 28.6 0 0 2 25.0
2021 3 42.8 1 100 4 50.0
2022 1 14.3 0 0 1 125
2023 0 0 0 0 0 0
Toplam 7 100.0 1 100.0 8 100.0
Yapildigi ana bilim dalina gore dagilim

Hemsirelik ana bilim dali 4 57.1 0 0 4 50.0
Cocuk  saghgt  ve  hastaliklan 1 14.3 0 0 1 12.5
hemsireligi ana bilim dalt

Halk sagligi hemsireligi ana bilim dal 2 28.6 1 100 3 375
Toplam 7 100.0 1 100.0 8 100.0
Orneklem gruplarina gére dagilin

Ortaokul 6grencileri 2 28.6 1 100 3 375
Lise 6grencileri 5 714 0 0 5 62.5
Toplam 7 100.0 1 100.0 8 100.0

Tablo 2: Adélesanlara yonelik saglik okuryazarligy ili ilgili lisansiistii tezlerin konularina iligkin veriler

Lisansiistii tezlerin konularina gore dagilim N %
Ortaokul o6grencilerinde saglik okuryazarlik diizeyi, saghigi gelistirme davramslari

arasindaki iliski ve iliskili etmenler 2 25.0
Ortaokul 6grencilerine verilen egitimin beslenme ve egzersiz davramislarina etkisi 1 125
Lise 6grencilerinin saglik okuryazarlik ve/veya e-saglik okuryazarlik diizeyi, saglik algisi, 5 625
tutumu ve saglikli yasam bi¢imi ve saglik davraniglar1 /yeme tutumlari arasindaki iliski )

Toplam 8 100.0
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Tablo 3: Calismaya dahil edilen lisanstistii tezlerin amaci, ¢aligmanin tipi, 6rneklem grubu ve sayisi, veri toplama araglari ve sonug 6zelliklerine gore dagilimi

Yazar ve yi/ Amag/ Calisma Tipi Orneklem grubu ve Kullamilan veri toplama Sonug ve Oneriler
Ana Bilim Dah Lisansiistii Tez Tiirii sayisi araclan
Karabacak F. (2019) Lise 6grencilerinin saghk Tanimlayici Ankara ili Cankaya Tamtic1 Ozellikler Formu Ogrencilerin saglik okuryazarlik diizeyinin
Halk Sagligi Hemsireligi  okuryazarlik diizeyini caligma ilgesinde bulunan ti¢ Ergenlerde Saglik Okuryazarligi yetersiz-problemli oldugu, kiz 6grencilerin
belirlemek. lisedeki 816 6grenci Olgegi erkek 6grencilere oranla saglik okuryazarlik
Yiiksek Lisans olusturmaktadir. diizeylerinin daha yiiksek oldugu sonucuna
ulagilmustir. Ogrencilerin saglik okuryazarligi
konusunda bilinglendirmek i¢in egitimlerin
diizenlenmesi onerilmektedir.
Yulu N. (2020) Ergenlerde saglik Tanimlayici Ankara ilinin merkez Sosyo-Demografik Veri Formu 14 yagindaki ergenlerin saglik okuryazarlik,
Hemsirelik okuryazarlik diizeyini caligma ilgelerinde bulunan Saglik Okuryazarlik Olcegi saglik tutum ve saglik algis1 diizeyi 15-18
belirlemek ve belirlenen devlet liselerindeki 770 (SOYO) yasindaki ergenlerden; SOYO, STO, SYBDO II
diizey ile saglik algisi, ogrenci olusturmaktadir.  Saghk Tutum Olgegi (STO) puan ortalamalar1 kadinlarin erkeklerden daha
saglik tutumu, saglikli Saglik Algis1 Olgegi (SAO) yiiksek oldugu sonucuna ulagilmstir. Ergenlerin
yasam bigimi davranisi Saglikli Yasam Bi¢im saglik okuryazarlik diizeyleri arttik¢a saglik
arasindaki iligkiyi Davranislar1 Olgegi Il (SYBDO tutumu, saglik algis1 ve saglikli yasam bigimi
belirlemek. )] davramglar1 da arttigi bulunmustur. Okul
Yiiksek Lisans hemsirelerinin bulunduklar egitim
kurumundaki bireylerin saglik okuryazarlik
diizeyini tespit etmeleri ve varsa eksiklige
yonelik egitim programlari diizenlemeleri
onerilmektedir
Uckuyu N. (2020) Ortaokul 6grencilerinde Tanimlayici [zmir ili Buca ilgesinde Sosyodemografik Form Ogrencilerin saglik okuryazarlik diizeyleri orta
Halk Sagligi Hemsireligi  saglik okuryazarhigi diizeyi  ¢alisma bulunan dort Okul Cagindaki Cocuklar igin diizeye yakin saptanmistir. Bu deger de

ve iligkili etmenleri
incelemek.
Yiiksek Lisans

ortaokuldaki (iki devlet
ortaokulu, iki 6zel
ortaokul) 431 6grenci
olusturmaktadir.

Saglik Okuryazarligi Olgegi

ogrencilerin okuryazarlik diizeyinin yeterli
olmadig1 sonucuna ulasilmistir. Saglk
okuryazarlig1 diizeyini arttirmaya yonelik kanita
dayali ¢alisma planlanmasi, saglikli yasam
bicimi davranislar ve saglik algisini gelistirmek
icin ders miifredatlarina saglik ile iliskili dersler
konulmasi dnerilmektedir.
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Tablo 3: Calismaya dahil edilen lisansiistii tezlerin amaci, ¢alismanin tipi, 6rneklem grubu ve sayisi, veri toplama araglari ve sonug 6zelliklerine gore dagilimi (devam)

Yazar ve yi/ Amag/ Calisma Tipi Orneklem grubu ve Kullanilan veri Sonug ve Oneriler

Ana Bilim Dah Lisansiistii Tez Tiirii sayisi toplama araclari

Karagozliioglu M. Adolesanlarda saglik okuryazarhg  Iliski arayic Istanbul ili Anadolu Sosyo-Demografik Ogrencilerin saglhk okuryazarliginin orta diizey
(2021) ile saglik davraniglari arasindaki Yakasinda bulunan dért ~ Soru Formu oldugu bulunmugtur. Adélesanlarin saglik
Hemygirelik iliskiyi belirlemek. lisedeki 649 6grenci Adodlesan Yasam okuryazarlik diizeyi arttik¢a saglik

Yiiksek Lisans

olusturmaktadir.

Bigimi Olgegi Il (AYB
)]

Okul Cagindaki
Cocuklar i¢in Saghk
Okuryazarhigi Olgegi

davraniglarinin olumlu yonde arttigi sonucuna
ulasilmistir. Saglik okuryazarlik diizeylerini
artirmaya yonelik miifredata temel saglik
bilgilerini ve yasam bi¢imi davraniglarini igeren
ders eklenmesi ve saglik egitim programlari
Onerilmektedir.

Ozden S. (2021)
Hemsirelik

Corum il merkezinde son sinif
ogrencilerinin e-saglk

okuryazarlig1 diizeyinin Ve se¢ilmis

saglik davranislarini belirlemek.
Yiiksek Lisans

Tanimlayici-kesitsel

Corum ilinin
merkezindeki devlet
liselerindeki 1349 lise
son sinif dgrencisi
olusturmaktadir.

Anket Formu
e-Saglik Okuryazarlig
olcegi (eHEALS)

Ogrencilerin e-saglik okuryazarlig: diizeyini
diistiik bulunmustur. Diisiik diizeydeki ebeveyn
egitimi, olumsuz saglik algisi, bireysel diizeydeki
saglik davraniglarinin uygulanmamasi, yetersiz
meyve Ve sebze tiiketimi vb. saglik davraniglari
e-saglik okuryazarligi agisindan risk olusturdugu
sonucuna ulasilmstir. Dijital okuryazarliga
yonelik farkindalik egitimleri, ders
miifredatlarina e-saglik okuryazarligina tizerine
bilgi eklenmesi 6nerilmektedir.

Yurdakul S. (2021) Erken adélesan donemindeki

Cocuk Sagligi ve ¢ocuklarda saglik okuryazarhigi ile
Hastaliklar1 sagligr gelistirme davranislar
Hemsireligi arasidaki iliskiyi belirlemek.

Yiiksek Lisans

Tanmimlayici-iliski arayici

Konya ili Eregli ilce
merkezinde bulunan
kuraile belirlenen dort
ortaokuldaki 405
ogrenci
olusturmaktadir.

Sosyodemografik Bilgi
Formu

Okul Cagindaki
Cocuklar Igin Saglik
Okuryazarhigi Olgegi
Addlesan Sagligi
Gelistirme Olgegi

Ogrencilerin orta diizeyde saglik okuryazarliga
sahip olduklar1 ve yeterli okuryazarlik diizeyine
sahip olmadiklari sonucuna ulagilmistir. Erken
adolesan donemindeki ¢ocuklarin saglik
okuryazarlig1 diizeyi arttik¢a sagligi gelistirme
davraniglar1 da artmaktadir. Hemsireler
tarafindan addlesan donemi ¢ocuklar icin saglik
okuryazarligi ve sagligi gelistirme davranislarim
arttirmaya yonelik miidahaleler 6nerilmektedir.
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Tablo 3: Calismaya dahil edilen lisansiistii tezlerin amaci, calismanin tipi, 6rneklem grubu ve sayisi, veri toplama araglari ve sonug 6zelliklerine gore dagilimi (devam)

Diilger H. (2021) Adolesan donemde saglik Randomize Kontrolli

Halk Sagligi okuryazarligi temelli web tabanl Deneysel Caligma

Hemsireligi egitim programinin beslenme ve Egitim Oncesi dgrencilere
egzersiz davranislarina etkisinin on test uygulanmistir. On
belirlenmek. test verileri toplandiktan
Doktora sonra web tabanli egitim

programi baglatilmistir.
Cesitli modiillerle bes
haftalik egitim ilerlemistir.
Ikinci test verileri

Bartin ilinde bulunan
ortaokuldaki 155
ogrenci (miidahale:77,
kontrol:78) ile
planlanmistir. Egitim
devam ederken 41
ogrenci kendi istedigi
ile ayrilarak 114
6grenci (miidahale: 42,
kontrol:72) ile

Kisisel Bilgi Formu
Okul Cagindaki
Cocuklar I¢in Saglik
Okuryazarhigi Olgegi
Addlesan Sagligi
Gelistirme Olgegi

Miidahale ve kontrol grubu arasinda saglik
okuryazarligi, beslenme ve egzersiz davranislari
6n test bakimindan anlamli fark olmadig
belirtilmistir. ikinci degerlendirmede miidahale
grubunun saglik okuryazarlig1 ve beslenme
davraniglarinin kontrol grubuna gore anlaml
olarak artti81, egzersiz davranislar1 puan
ortalamasi agisindan anlamli bir fark olmadig
sonucuna ulasilmistir. Son degerlendirmede
miidahale grubunun saglik okuryazarligi ve

toplanmistir. Pekistirme tamamlanmistir. beslenme davraniglari puan ortalamalarinin
modiilleri ile egitim kontrol grubuna gore arttig1, egzersiz davranislar
tamamlanmistir. Egitimin acisindan anlamli bir fark olmadig: belirtilmistir.
tamamlanmasindan 1 ay Adolesanlara saglikli beslenme ve egzersiz gibi
sonra son test davraniglarin kazandirilmasina yonelik web
uygulanmustir. tabanl egitimler yayginlastirilmasi ve
adolesanlarin saglik okuryazarlik diizeylerinin
gelistirilmesi onerilmektedir.
Cmnkil Z. (2022) Adolesanlarin saglik okuryazarlik Tanimlayici-iliski arayici Ordu ilinin Unye Kisisel Bilgi Formu Adolesanlarin gogunlugunun yeterli saglik
Hemygirelik diizeyleri ve yeme tutumlari ilgesinde bulunan doért Tiirkiye Saglik okuryazarlik diizeyine ve normal yeme tutumuna
arasindaki iliskinin belirlemek. lisedeki 1519 6grenci Okuryazarhg Olcegi sahip oldugu belirtilmistir. Yas diizeyi arttik¢a
Yiiksek Lisans olusturmaktadir. (TSOY-32) saglik okuryazarligi ve yeme tutumu puanlarinin
Yeme Tutum Testi arttigi sonucuna ulasilmisgtir. Ders miifredatina
(YTT-26) saglik okuryazarligina yonelik dgretici ve

gelistirici konu basliklarina yer verilmesi ve
saglik okuryazarligina yonelik dgretici ve
gelistirici egitimler 6nerilmektedir.
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Diilger’in  ¢alismasinda egitim bir web sitesi
tasarlanarak alti modil seklinde hazirlanmistir.
Hazirlanan modiiller; ilk hafta “Modiil 1. Adolesan
Doénem”, ikinci hafta “Modiil 2. Saglik Okuryazarlig1”,
iclincli hafta “Modiil 3. Beslenme”, besinci hafta
“Modiil 4. Fiziksel Aktivite”, son iki haftaysa “Modiil 5.
Ne Yedigimi Biliyorum Saglikli Besleniyorum” ve
“Modiil 6. Hareket Et-Mutlu Hisset” uygulanmistir.
Egitim Oncesi 6grencilere on test uygulanmis ardindan
bes haftalik egitim verilmistir. Verilen egitimin ardindan
ikinci test uygulanmistir. Son iki egitim modiilii de
verildikten bir ay sonra son test uygulanmigtir. Diilger’in
calismasinin  ikinci degerlendirmesinde miidahale
grubunun  saglik  okuryazarligi  ve  beslenme
davraniglarinin = anlamli  olarak arttif1, egzersiz
davranislart puan ortalamasi agisindan anlamli bir fark
olmadigi sonucuna ulasilmistir. Son degerlendirmede
midahale grubunun saglik okuryazarligi ve beslenme
davranislar1 puan ortalamalarimin kontrol grubuna gore
arttig1, egzersiz davraniglari agisindan anlamli bir fark
olmadigr belirtilmistir (19). Karabacak'in yaptig1
lisansiisti  tez ¢aligmasinda lise  Ggrencilerinin
%30.8’inin  saglik okuryazarlik diizeyi yetersiz
bulunmustur (20). Yulu'nun ¢alismasinda ise ergenlerin
saglik okuryazarlik diizeylerinin artmasiyla birlikte
saglik tutumu, saglik algist ve saglikli yagam bigimi
davraniglarinin  da  arttigi  gdézlemlenmigtir  (21).
Karagdzoglu'nun aragtirmasinda ogrencilerinin
%61.9’unun saglik okuryazarlik diizeyinin orta diizeyde
oldugu ve bu diizeyin artmasiyla saglik davraniglarinin
olumlu yénde arttigr belirlenmistir (22). Ozden'in
calismasinda  Ogrencilerin =~ %45.6’smmin e-saglik
okuryazarlik diizeyinin diisiik oldugu tespit edilmistir
(23). Cmkil'n  ¢aligmasinda ise  Ogrencilerin
%31.3’linlin yeterli saglik okuryazarlik diizeyine ve
normal yeme tutumuna sahip oldugu sonucuna
ulasilmistir (18).

Uckuyu’nun ¢aligmasi ortaokul &grencilerinin saglik
okuryazarlig1 diizeyi ve iligkili etmenleri incelemek
amactyla yapilmistir. Ogrencilerin saglik okuryazarlik
diizeyi yeterli olmadig1 belirtilmistir (24). Yurdakul’un
caligmasinda saglik okuryazarligi ile saglig gelistirme
davranmiglar1 arasindaki iliski incelemistir. Saglik
okuryazarlik diizeylerinin orta diizeyde oldugu ve saglik
okuryazarlik diizeyi arttikga sagligi  gelistirme
davranislarinin da arttigi bulunmustur (25).

Hemsgirelik alaninda saglik okuryazarligi konusunda
ortaokul ve lise 6grencilerine yonelik yapilan lisansiistii
tezler yapilan konu 6zelliklerine gore ti¢ baslik altinda
incelenmis ve ilgili lisansiistii tezler tii¢ baslikta
tartigtlmugtir.

Ortaokul Ogrencilerinin Saglik Okuryazarhk Diizeyi,
Etkileyen Etmenler ve Iliskili Faktorler

Hemgirelik alaninda ortaokul Ogrencilerinin saglik
okuryazarligi ve iligkili faktorlerini inceleyen iki

lisansiistii tez calismasi yer almaktadir. Uckuyu’nun
ortaokul 6grencilerinde saglik okuryazarlik diizeyi ve
iliskili etmenleri incelemek amaciyla yapmis oldugu
calismada Ogrencilerin saglik okuryazarlik diizeyinin
yetersiz  oldugu saptanmigtir (24). Yurdakul’un
calismasinda ise 6grencilerin saglik okuryazarlik diizeyi
orta diizeyde oldugu saptanmistir. Ayni caligmada
sagligi  gelistirme Ol¢eginden aldiklar1  puanlar
yiikseldikge saglik okuryazarligi 6l¢eginden alinan
puanlarin da yiikseldigi bulunmustur (25). Denktas’in
Manisa’da yaptig1 ¢alismada saglik okuryazarligi orta
diizeyde bulunmustur (26). Finlandiya’da yapilan bir
calismada 6grencilerin saglik okuryazarlik diizeyi %60,
Litvanya’da  yapilan c¢alismadaysa  &grencilerin
%70.5’inin saglik okuryazarliginin orta diizeyde oldugu
belirtilmistir (12,13). Literatiirde addlesanlarla yapilan
calismalarda %48 ile %85.6 arasinda degisen oranlarda
yetersiz  saglik  okuryazarlik diizeyinin  oldugu
saptanmistir  (27-29). Incelenen lisansiistii  tez
calismalarinin saglik okuryazarlik ile ilgili bulgulari
ulusal ve uluslararasi literatiirdeki ¢aligma bulgular ile
benzer oldugu saptanmistir. Bu sonuglar 6grencilerin
ozellikle bu konularda saglik egitimine ve
danigmanhigina ihtiyag duydugunu géstermektedir. Her
iki calismada da saglik okuryazarlik diizeylerinin
yetersiz/orta seviyede olmasi Ogrencilere saghk
okuryazarlig1 hakkinda verilen egitimlerin kapsaminin
arttirilmast  gerekliligini  diisindirmektedir.  Ayni
zamanda diisik saghk okuryazarligina  sahip
ogrencilerin  ebeveynlerinin  saglik  okuryazarligt
hakkinda bilgilendirilmesi gerektigi diisiniilmektedir.
Ayrica internet ve diger kaynaklardan dogru ve yeterli
bilgiyi  edinemedikleri  gibi  sebeplerden  de
kaynaklanabilecegi  diisiiniilmektedir. ~ Ogrencilerin
saglik okuryazarliginin diisiik olmasinda teknolojin de
yerinin  oldugu disiiniilebilir. Okul hemsireleri
tarafindan saglik okuryazarligi diizeyini arttirmak igin
yapilacak programlarda bu konulara agirlik verilmesi
Onerilir.

Lise Ogrencilerinin  Saglik Okuryazarligi Diizeyi,
Etkileyen Etmenler ve Iliskili Faktérler

Lisansiistii hemsirelik alaninda lise 6grencilerinin saglik
okuryazarligr ve iligkili faktorlerinin incelendigi bes
lisanstistii tez ¢caligmast bulunmaktadir. Lise d6grencileri
ile yapilan lisansiistii tezlerde saglik okuryazarlik
diizeyinin %8.3-45.6 arasinda degistigi ve incelenen bes
lisansiistii  tezin  sonuglarina  gére  Ogrencilerin
¢ogunlugunun yetersiz, problemli, sinirli okuryazarlik
diizeyine sahip oldugu belirlenmistir. Kirsan ve
Ozcan’m  yapmus oldugu calismada &grencilerin
%89’unun yetersiz saglik okuryazarlik diizeyine sahip
oldugu, Simsek’in calismasinda Ogrencilerin genel
saglik okuryazarlik diizeylerinin yetersiz diizeyde
oldugu bulunmustur (30,31). Ran ve Wang’in
caligmasindaysa katilimecilarin = %25.5’inin  yetersiz
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saglik okuryazarlik diizeyine sahip oldugu tespit
edilmistir (27). Ulusal ve uluslararasi literatiir
incelendiginde addlesanlarin  saglik  okuryazarlik
diizeyleri arasinda benzerlik bulunmaktadir. Benzer
sonuglarin ortaya g¢ikmasinda egitim diizeyinin, yas
grubunun benzerliginden kaynaklandig1
diisiiniilmektedir. Saglik okuryazarliginin artmasiyla
birlikte saglik tutumlari, saglik algisi, saglikli yasam
bicimleri, saghgi gelistirme davraniglarinin arttig
bulunmustur (21,22). Chisolm ve arkadaglari tarafindan
saglik okuryazarlik diizeyi ile alkol kullanimi arasindaki
iliskinin incelendigi c¢alismada saglik okuryazarlik
diizeyi diigiik olan ergenlerin alkol kullanim miktarinin
daha yiiksek oldugu saptanmistir (32). Ran ve
arkadaglar1 (2018) tarafindan yapilan 12-15 yas
arasindaki ergenlerin yagam kalitesi ile saglik
okuryazarlik diizeyi arasindaki iligkinin incelendigi
calismada saglik okuryazarlik diizeyi diisik olan
ergenlerin yasam kalitesi puan ortalamasinin daha diisiik
oldugu bildirilmistir (27). Oztiirk ve Alkaya’nin (2020)
calisma bulgulart saglik okuryazarligi ile saghgi
gelistirme davranislari arasinda pozitif iliski oldugunu;
adolesanlarin saglik okuryazarligr arttikca saglikli
yasam bi¢imi davraniglarinin arttigini gostermistir (17).
Park ve arkadaglar saglik okuryazarlig: diisiik olan lise
ogrencilerinin  sagliksiz beslendigini, fazla kilolu
oldugunu ve daha fazla riskli davranislara katilma
egilimli oldugunu bulmustur (29). Calismaya dahil
edilen lisansiistii tezler incelendiginde g¢alismalarinin
bulgular1 literatiir bilgileriyle aymi dogrultudadir.
Adolesanlarin  saglik  okuryazarhigmimm  saghk
tutumlarini, saglik algisini, saglikli yasam bigimi ve
saglign gelistirme davraniglarii  olumlu  etkiledigi
goriilmektedir. Egitim kurumlari; saglik okuryazarligi
yiikseltmek igin addlesanlarin temel okuryazarlik
becerilerin gelistirilmesinde yeterli donanim sistemleri
olusturabilirler. Bu nedenle addlesanlarmn saglik
okuryazarlik diizeylerinin artirilmasi  igin  ¢aba
gosterilmelidir. Ogrencilere ve ebeveynlerine yonelik
saglik okuryazarligt ve saglikli yasam bigimi
davraniglari, saglik algisi ve tutumlari ile ilgili verilecek
egitimlerin 6grencilerin bu davranis, algi ve tutumlarimi
gelistirmesine katki saglayacagi diisiiniilmektedir.
Ogrencilere Verilen Egitimin Saghk Okuryazarhk
Davranuslarina Etkisi

Yapilan deneysel calismada, web tabanli verilen egitim
programi  sonrasi  mildahale grubunun = saglk
okuryazarligi puan ortalamalarinin kontrol grubuna gore
istatiksel olarak anlaml bir sekilde arttigi bulunmustur.
Bu sonug saglik okuryazarligi temelli web tabanli egitim
programinin saglik okuryazarlik diizeylerini
yiikseltmede etkili bir yontem oldugunu géstermektedir
(19). Adolesanlarda saglik okuryazarhigim yiikseltmeye
yonelik Buhr ve arkadaslar1 tarafindan yapilan bir
miidahale ¢alismasinda, okul hemsireleri tarafindan 9-

12 ay boyunca okullarda verilen hem temel bakim hem
de saglik egitiminden sonra diisiik ve orta saglik
okuryazarlik diizeyine sahip bireylerin oran1 %17.9’dan
%14.9’a distiigii saptanmustir (32). Baska bir ¢alismada
hemsirelik dgrencilerine yonelik teorik egitim sonrasi
saglik okuryazarlik diizeyinin arttig1 goriilmiistiir (11).
Adolesanlarin  e-saglik  okuryazarlik  diizeylerini
artirmaya yonelik yapilan web tabanli egitim
calismasinda, katilimeilarin  e-saglik  okuryazarlik
diizeylerinin arttig1 tespit edilmistir (33). Saglik
okuryazarliginin gelistirilmesinde saglik egitiminin
etkili bir yontem oldugu disiiniilmektedir (11).
Addlesanlarin  beslenme davraniglarin1 - gelistirmeye
yonelik gergeklestirilen bir miidahale ¢alismasinda,
adolesanlarin saglik gelistirme egilimlerine web tabanli
saglik egitimi ve damigmanli@in etkisi arastirilmis,
bunun sonucunda miidahale sonrasinda addlesanlarin
beslenme aligkanliklarinda olumlu bir degisim
gozlemlenmistir (33). Shapu ve arkadaglari tarafindan
yapilan bir c¢aligmada adolesanlara verilen saglik
egitimlerinin, saglikli beslenme, bilgi, tutum ve
uygulamalarini dnemli 6l¢iide gelistirdigi bulunmustur
(34). Yapilan c¢alismalarin sonucunda verilen egitimin
etkili oldugu ve egitim sonrasi saglik okuryazarlik
diizeyi degerlendirildiginde egitimin hedefine ulastigi
goriilmektedir. Diilger’e ait incelenen lisansiistii tez
¢alismasinin bulgulari literatiir bilgileriyle
ortiismektedir. Saglik okuryazarligi temelli web tabanlt
egitimle birlikte dgrencilerin beslenme davranisi puan
ortalamalar1 artmustir (19). Tiim bu sonuglardan dolay1
adolesan donemde saglik okuryazarlik diizeyini
yiikseltmeye  yonelik  miidahale  ¢aligmalarinin
artirlmasinin =~ 6nemli  oldugu  disiniilmektedir.
Hemgireler, addlesanlara saglik egitimi ve danigmanlik
hizmetleri sunarak saglik
gelistirilmesine onemli katkilar saglayabilirler. Saglik
okuryazarlik diizeyini yiikseltmede hemsirelerin egitici,

okuryazarliginin

danisman Ve arastirmaci roliiniin de addlesanlara rehber
olabilecegi diisiiniilebilir.
Hemsirelik alaninda ortaokul ve lise dgrencileri ile
saglik okuryazarligina yoénelik yapilan lisansiistii tez
caligmalarinin incelenmesi sonucunda; az sayida
caligmanin  yapildig1, lisansiistii tezlerin  biiyiik
¢ogunlugunun yiiksek lisans, bir tanesinin doktora tezi
oldugu, ogrencilerin saglik okuryazarlik diizeylerinin
genel olarak orta diizeyde oldugu ve/veya yeterli
olmadig1 saptanmustir. Ogrencilerin saglik okuryazarlik
diizeyleri arttikga, saglik tutumlari, saglik algilar1 ve
saglikli yasam bi¢imi davraniglari da olumlu yoénde
artmaktadir.

—  Yiiksek lisansta daha ¢ok tamimlayici-iliski
arayici-kesitsel ~ c¢alisma  oldugu,  doktora
calismasinin  ise deneysel tirde yapildigi
gorilmiistiir.
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—  Lisansiistii tezlerin daha ¢ok hemsirelik ana bilim
alaninda; lise 6grencileri ile yapildig1 gézlenmistir.

— Sadece bir calismada egitim verilip sonucu
gozlenmistir.

Lisansiistii tezlerin incelenmesiyle ortaya ¢ikan sonuglar

dogrultusunda;

—  Bir doktora tezinde verilen egitimin 0grencilerin
saglik okuryazarlik diizeyini arttirdigi
goriilmiistir. Bu nedenle okullarda planlanacak
yeni egitimlerle ogrencilerin  genel saglik
okuryazarlik diizeyinin yiikseltilmesi 6nemlidir.

Okul hemsireleri tarafindan saglik okuryazarligr ve

saglign  gelistirme  programlart  diizenlenmelidir.

Adolesanlarda saglik okuryazarliginin gelistirilmesi ve

saglikli yasam bi¢imi davranislarin kazandirilmasi

amactyla, okul hemsireleri oncii bir rol istlenmeli;
egitim kurumlarinda egitici, danigsman ve arastirmact
rollerini etkin bir sekilde getirmelidir.

Adolesanlarin saglik okuryazarlik diizeylerini artirmaya

ve saglikli yasam bigimi davraniglarinin gelistirmeye

odaklanan cesitli miidahalelerin etkinligini
degerlendiren daha fazla deneysel ¢aligmalar

yerine

planlanmalidir.

Catisma Beyani: Yazarlar arasinda ¢ikar catismasi
bulunmamaktadir.

Arastirmacilarin Katki Oran Beyan:: Fikir/Kavram: U,
EA; Tasarim: IU, EA; Denetleme/Damismanlik: EA;
Veri Toplama ve/veya isleme: IU, EA; Analiz ve/veya
Yorum: U, EA; Kaynak Taramasi: IU,EA; Makalenin
Yazimu: IU, EA, Elestirel Inceleme: EA; Kaynaklar: U,
EA.

Destek ve Tesekkiir Beyani: Caligma igin hi¢bir kurum
ya da kisiden finansal destek alinmamustir.
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IMIDAZOPIRIDIN TUREVLERININ KANSER HUCRE
SINYALINDEKI ETKILERI

Effects of Imidazopyridine Derivatives on Cancer Cell Signaling
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0oz
kullanilan

kemoterapétiklerin etkinliklerinin sinirli olmasi yeni ajanlarin

Kanser tedavisinde konvansiyonel

kesfini ~gerektirmektedir. Imidazopiridin iskelesine sahip

bilesikler
sebebiyle yeni

cesitli kimyasal modifikasyonlara agtk olmasi

ajanlarin  gelistirilmesi igin umut verici
potansiyele sahiptir. Hiicre i¢i sinyal yolaklar1 normal hiicre
fizyolojisinde gerekli olup bozukluklar1 kanser dahil ¢ok sayida
hastaligin patogenezinde rol oynar. Cok sayida caligma ile
imidazopiridinlerin kanser hiicreleri iizerinde sitotoksik ve
apoptotik 6zellikleri gosterilmis olsa da sinirl sayida galisma bu
bilesiklerin sinyal yolaklar1 {izerindeki etkilerini arastirmay1
hedeflemistir. Elde edilen veriler bu grup bilesiklerin sinyal

yollar1 tizerinde etkili oldugunu gostermektedir.

Anahtar Kelimeler: Kanser, imidazopiridin, sinyal

ABSTRACT

The limited effectiveness of conventional chemotherapeutics
used in cancer treatment requires the discovery of new agents.
Compounds with imidazopyridine scaffolds have promising
potential for the development of new agents because they are
open to various chemical modifications. Intracellular signaling
pathways are essential in normal cell physiology, and their
defects play a role in the pathogenesis of many diseases,
including cancer.  Although numerous studies have
demonstrated the cytotoxic and apoptotic properties of
imidazopyridines on cancer cells, a limited number of studies
have aimed to investigate the effects of these compounds on
signaling pathways. Obtained data show that this group of
compounds is effective on signaling pathways.

Keywords: Cancer, imidazopyridine, signaling
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GiRiS
Kanser hem ¢evresel hem de genetik faktorlerin birlikte
rol oynadig1 karmasik bir hastaliktir. Diinya ¢apinda kalp
ve damar hastaliklarindan sonra ikinci 6liim nedenidir.
Diinya Saglik Orgiitii'niin (DSO) raporuna gore, 2020
yilinda diinya ¢apinda tahminen 19.3 milyon yeni kanser
vakasi (18.1 milyon melanom dis1 cilt kanseri harig) ve
neredeyse 10 milyon kanser 6limii (melanom dist cilt
kanseri hari¢ 9.9 milyon) meydana gelmistir (1). Son on
yilda kanserin goriilme siklig1 ve 6lim orami1 endige verici
oranda artmustir (2). Kanser tedavisinde kemoterapi,
cerrahi ve radyoterapi temel klinik yaklasimlardir ve
kemoterapi en pratik yontemdir. Bu nedenle, gesitli kanser
tirlerini farkli mekanizmalar yoluyla tedavi etmek igin
cok sayida kemoterapotik ilag kullanilmaktadir.
Konvansiyonel kemoterapéotiklerin etkinligine ragmen
¢ok sayida yan etkiye sahip olmasi, yiiksek toksisite
diizeyleri ve zamanla ilag ya da ilaglara karsi gelisen
direng, arastirmacilart yan etkileri daha az, daha segici,
hastaligin yayilmasini daha fazla onleyebilen ve hasta
tarafindan daha iyi tolore edilebilir bilesikler kesfetmeye
ve gelistirmeye yoneltmistir. Bu sebeple yeni tiir imidazol
iskeletine sahip heterosiklik bilesiklerin sentezi 6nemli bir
potansiyele sahiptir (2).
1. Imidazopiridin iskeleti ve tibbi agidan 6nemi
Icerisinde 6zellikle nitrojen atomu tasiyan heterosiklik
bilesikler yiizyili agkin bir siiredir organik kimyanin ilgi
¢ekici molekiillerinden olmustur (3). 1840’11 yillarda
kesfedilen  imidazol  (1,3-diaza-2,4-siklopentadien)
C3NzH4kapali formiiliine sahip olup 1 ve 3 pozisyonlarda
iki adet azot atomu igerir. Molekiil diizlemsel yapidadir ve
bes liyeli aromatik bir halkadir (Resim 1) (4). Elektronca
zengin olan azol ailesinin bir iiyesi olan imidazol hem
proton alicist hem de vericisi olarak hareket edebilir.
Proteinlere zayif etkilesimlerle baglanabilmesine ek
olarak biyolojik sistemlerde iyon-dipol, katyon-m, m-n
etkilesimleri, van der Waals etkilesimleri yapabilir. Bu
yolla hedef-ilag etkilesimlerinde birgok farkli tiirde bag
yapabilir (5). Imidazol halkasi, birgok onemli dogal
iriinde bulunur. Klinikte siklikla kullanilabilmesinden
dolayi ilgi cekici bir¢ok biyoaktif heterosiklik bilesigin
yapisina katilir. Imidazo [1,2-a] piridinlerin (Resim 2) bu
ayricalikli yapisina yonelik farkli sentetik stratejiler
gelistirilmektedir. Bunlar, yogunlasma, ¢ok bilesenli,
oksidatif ~ baglanma, tandem reaksiyon, amino
oksijenasyon, hidroaminasyon reaksiyonu vb. gibi baz alt
kategorilere ayrilmistir (6).

HN—\\
x _N

Resim 1: Imidazol (1,3-diaza-2,4-siklopentadien)

891
N

7/ -

2

G\N/
4

5
Resim 2: imidazo [1,2-a] piridinlerin yap1 iskelesi

Bir imidazol tiirevi olan imidazopiridin yapi iskelesi ¢ok
sayida ticari ilag formiilasyonunda ve ilag adaylarinda
siklikla bulunmasi nedeniyle tibbi kimyada 6nemli bir ilgi
gdrmiistiir. Imidazoller antikanser, antifungal, antiviral,
antibakteriyel, antitiiberkiiloz, antiparaziter,
antiinflamatuar, antindropatik, antiobezite ve
antihipertansif gibi ¢ok cesitli biyolojik aktivitelere ve
diger tibbi 6zelliklere sahiptir (7-18). Halen klinikte gesitli
kanser tiirlerinin tedavisinde kullanilan dakarbazin,
zoledronik asit, merkaptopurin, tipifarnib, temozolomid
vb. imidazol tiirevi ilaglardir (Resim 3). Bu molekiiller
kanseri kontrol etme konusunda dikkate deger farmasdotik
potansiyele sahip olup etkinliklerinin arttirilmasi ve yan
etkilerin azaltilmasi i¢in yogun c¢alismalar devam
etmektedir (19).

\,‘\)J\N

\ _OH \ /LJ
/\\ /,\ N N
H

Zoledronik asit Merkaptopurin (6-MP)

Tipifarnib Temozolomid (TMZ)
Resim 3: Dakarbazin, zoledronik asit, merkaptopurin,
tipifarnib, temozolomid (19)

Imidazopiridinler, kanser hiicrelerinin diizgiin ¢alismas1
ve cogalmast icin gerekli olan bir¢ok hiicresel yolu
etkileme yetenegine sahiptir. Bu yiizden potansiyeli
yiksek, degerli, antikanser ajanlar olarak kabul
edilmektedirler. igerisinde bizim de bulundugumuz gok
sayida arastirma grubu bu bilesiklerin antikanser
ozelliklerini degisik acilardan degerlendirmistir (20,21).
Bu derlemede imidazopiridin iskeletine sahip c¢esitli
bilesiklerin gosterdigi antikanser etkinlikler
degerlendirilecektir. Bu amagla kanser hiicrelerinde etkili
olan sinyal yollarinin genel o&zellikleri tartigilarak bu
yolaklar iizerinde etkili olan imidazopiridin bilesiklerine
iliskin sonuglar1 yayimlanmis ¢aligmalara toplu bir bakis
atilmas1 amaglanmustir.  Metin igerisinde adi gecen
bilesiklerin kimyasal formiilleri, hangi hiicre hatlarinda
denendigi ve etkiledigi sinyal yolu ayrica bir tablo halinde
sunulmustur.
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Tablo: Imidazopiridin bilesik iskeleleri, kanser tipleri ve sinyal yolaklar

Bilesik ady/ Kimyasal formiil Hiicre dizisi Sinyal yolag: Referans
. Lo MCF7 EGFR ®)

7d-1-Benzyl-5-bromo-3-(2-(4-(4-chlorophenyl)thiazol-2-yl)hydrazono)indolin-2-one A549 VEGER-2

6a-2-(3-(3,4-Dimethoxyphenyl)-5-(4-methoxyphenyl)-4,5-dihydro-1H-pyrazol-1-yl)thiazol-4(5H) MCF7 EGFR (28)

onel0-3-(2-(3-(3,4-Dimethoxyphenyl)-5-(4-methoxyphenyl)-4,5-dihydro-1H-pyrazol-1-yl)thiazol- HER2

4-yl)-2H-chromen-2-one (10a)

IMPA-2-2-Amino-4-(p-tolyl)-4H-pyrano[2',3":4,5]imidazo[1,2-a]pyridine-3-carbonitrile A549 P38MAPK (29)

IMPA-6- 2-Amino-4-(4-fluorophenyl)-4H-pyrano[2',3":4,5]imidazo[1,2-a]pyridine-3-carbonitrile

DZW310 (6-(5-((2,4-difluorophenyl)sulfonamido)-6-methoxypyridin-3-yl)-N-(3- B PI3K/AktmTor  (35)

fluoro-4-(2-hydroxyethoxy)phenyl)imidazo[1,2-a]pyridine-3-carboxamide) wﬁggg?

6-3-[(4-Chlorophenyl)diazenyl]- 2,7- dimethylimidazo[1,2-a]pyridine o AKT/mTOR ©

WM115

IP-Se-06 (3-((2-methoxyphenyl)selanyl)-7-methyl-2-phenylimidazol[1,2-a]pyridine) HepG2 ERK1/ (38)

IP-Se-06  (3-((2-methoxyphenyl)selanyl)-7-methyl-2-phenylimidazol[1,2-a]pyridine) Al72 PI3K/Akt/mTor 37)

35-4-Fluoro-N-(2-methoxy-5-(6-methyl-2-(pyrrolidine-1-carbonyl) Imidazo[1,2-a]pyridin-8- T47D PI3K/Akt/mTor (39)

yl)pyridin-3-yl)benzenesulfonamide MCF7

HS-146-2,4-difluoro-N-(5-(3-(5-methyl-1,2,4-oxadiazol-3-yl)imidazo [1,2-a]pyridin- 6-yl)pyridin MCF7

3-yl) benzenesulfonamide

PI3K/Akt/mTor  (40)

3f (1-(2,3-dichlorophenyl)piperizine) _':_/LSW STAT3 (45)
MCF7 STAT3 7

DIP-2-(4-(2,3-dichlorophenyl)piperazin-1-yl)-1-(3-(2,6-dimethylimidazo[1,2-a]pyridin-3-yl)-5-(3 ~ T47D

nitrophenyl)-4,5-dihydro-1H-pyrazol-1-yl)ethanone

BT-474
SK-BR-3

39-N-(1,1-dioxidobenzo[b]thiophen-6-yl)-2-(7-methoxy-2-phenylimidazo[1,2-a] pyridin-3-yl)

acetamide

MDA-MB231-417 STAT3 (46)
HCC70

MDA-MB-468

MDA-MB-231

C188-N-(1',2-Dihydroxy-1,2'-binaphthalen-4'-yl)-4-methoxybenzenesulfonamide MCF7

Wnt/B-katenin (49)

CG0009-2-(4-((2-(diethylamino)ethyl)(methyl)amino)phenyl)-N-(4-methylpyridin-3-yl)-3H-

imidazo[4,5-b]pyridine-7-carboxamide

MCF7 GSK3 (50)
HS578T

MDA-MB-435

MDA-MB-231

NCI/ADR-RES

BT549

HCT-116

A172; Glioblastoma, A375; Melanoma, A549; Akciger, BT-474; Meme, BT549; Meme, HCC70; Meme, HCT-116; Kolon, Hep3B;
Hepatoselliiler, HepG2; Hepatoselliiler, HS578T; Meme, MCF7; Meme, MDA-MB-231; Meme, MDA-MB231-4175; Meme, MDA-
MB-435; Meme, MDA-MB-468; Meme, MHCC97; Hepatoselliller, NCI/ADR-RES; Meme, SK-BR-3; Meme, T47; Meme, T47D;

Meme, WM115; Melanoma

2. Kanser gelisimine 6nemli sinyal yolaklar1 ve
imidazopiridinlerin etkileri

a. Epidermal Biiyiime Faktorii Reseptor (EGFR) yolagt
Insanlarda, epidermal biiyiime faktorii reseptdriinii
(EGFR) iceren ErbB/HER protein-tirozin kinaz ailesi,
proliferatif hiicre sinyalini diizenleyen ve hem normal
hiicre fizyolojisinde hem de kanser gibi hastaliklarda
onemli rol oynayan yapisal olarak iligkili dort reseptor
tirozin kinazdan (RTK) olusur (22).
ErbB/HER protein-tirozin  kinaz  ailesi
¢ogalmasi, hayatta kalmasi, farklilagmasi ve gociinde
merkezi rol oynar. Bu molekiiller sitoplazmik membranin
i¢ ve dis boliimlerini birbirine baglar ve hiicre ici
diizenleyici uyarilar1 ileterek ¢esitli dis uyaranlara
hiicresel ~ tepkileri  tetikler.  Aralarinda  biiyiime
faktorlerinin de oldugu cok sayida ligand EGFR’ye
baglanabilir ve ligand baglanmasini takiben reseptor
aktifleserek dimerize olur. Transotofosforile olan reseptor
bundan sonra hiicre i¢i hedefi olan hiicre dis1 sinyalle
diizenlenen kinazlar (ERK)/mikrotiibiille iligkili protein
kinazlar (MAPK), Fosfatidilinositol-3 kinaz
(PI3K)/Protein kinaz B (Akt), Rat sarkoma (RAS)/hizla
ivmelenen fibrosarkom (RAF), sarkoma (SRC),

hiicrenin

fosfolipaz C gama (PLC-y1)-Protein Kinaz C (PKC), Jun
N-terminal kinaz (JNK) ve Janus kinazlar (JAK)/sinyal
doniistlirtici ve transkripsiyon aktivatorleri (STAT)
yollar1 dahil olmak iizere ¢ok sayida benzersiz sinyal
yolagini uyarir (23). Kolon, meme ve yumurtalik alt
tipleri gibi birgok timér tiri, EGFR'nin asiri
ifadelenmesinden ya da mutasyonundan
kaynaklanmaktadir. Ayrica tiimorlerde EGFR pozitifligi
kotii prognozla iliskilidir (24).

Birgok kanser tiiriinde EGFR asir1 eksprese edildiginden
ve/veya mutasyona ugradigindan, spesifik olarak
EGFR’yi hedefleyen terapoétiklerin gelistirilmesine dnem
verilmistir. Su anda, EGFR'ye 6zgii kanser ilaclarimin iki
smifi vardir: transmembran reseptoriiniin hiicre disi
alanina baglanan ve dimerizasyonunu bloke eden
monoklonal antikorlar (mAb) ve adenozin trifosfat (ATP)
baglanma bdlgesine baglanan kiigiik molekiillii tirozin
kinaz inhibitorleri (TKI) (25). EGFR hedefli ilaglar su
anda yaygindir, kiiresel olarak onaylanmistir ve diinya
capinda yilda yiiz binlerce hasta igin kullanilmaktadir
(26).

Epidermal biiytime faktorii reseptorii uyarildigi zaman,
vaskiiler endotelyal biiylime faktorii reseptorii-2
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(VEGFR-2)'ye baglanarak tiimor anjiyogenezinden
sorumlu ana faktor olan vaskiiler endotelyal bilyiime
faktoriiniin (VEGF) ifadelenmesinin artmasina neden
olur. Bu nedenle Amerikan Ilag ve Eczacilik Dairesi
(FDA) onayli VEGFR-2 inhibitérleri (6rn; sorafenib),
potansiyel antikanser ilaglar1 olarak kabul edilmistir (27).
Al-Muntaser ve arkadaslari, EGFR ve VEGFR-2
arasindaki bu etkilesimi hedefleyerek her iki reseptorii de
bloke edebilecek imidazopridin tiirevi bilesikleri
sentezlemiglerdir. Bunlar arasinda 7d adim1 verdikleri
bilesigin MCF7 ve A549 hiicrelerinde sirasiyla 2.93 ve
9.57 pM konsantrasyonlarda inhibitor etki (IC50)
gosterdigini belirlemislerdir. Bilesik 7d sorafenibe gore
daha  yitksek  dozda ~ VEGFR-2  inhibisyonu
saglayabilmistir ve arastiricilar bu etkiye bagli olarak
MCF7 hiicrelerinin  dongiisiiniin durarak apoptozise
girdigini ispatlamiglardir (8).

Fakhry ve arkadaslar1, sentezledikleri bilesik serisi iginde
6a ve 10a’nin EGFR reseptoriine baglanarak HER2
inhibisyonuna yol actigin1 gdstermislerdir. Bilesik 6a ve
10a’nin MCF7 hiicreleri iizerinde sirastyla 4.08 ve 3.37
uM konsantrasyonda inhibitor etkili oldugu belirlenmistir.
Ayrica her iki bilesigin EGFR inhibitorii lapatinibe ¢ok
benzer konsantrasyonlarda EGFR ve HER2 aktivitelerini
durdurdugu tespit edilmistir. Arastiricilar iki etkili bu
bilesigin kanser hiicrelerinin apoptozise girmesini
saglayacak etkin bir ilag oldugunu ifade etmislerdir (28).
Bhavya ve arkadaglari, IMPA-2 ve IMPA-6 adim
verdikleri bilesiklerin A549 hiicrelerini sirasiyla 2.1 ve 3.2
uM  konsantrasyonda inhibe ettigini raporlamigslardir.
Aragstiricilar sentezledikleri bes bilesik iginde IMPA-2 ve
6’'nin p38 MAPK inhibisyonunu en giigli sekilde
gergeklestirdigini ve bu inhibisyon sonucunda apoptozis
gelistigini ve 3D sferoid kiiltiir modelinde kanser
boyutunun azaldigini gostermislerdir (29).

b. Fosfatidilinositol-3 kinaz (P13K)/Protein kinaz B (Akt)
yolagt

Fosfatidilinositol-3  kinaz  (PI3K)/Akt sinyal yolu,
RTK’lara yanit olarak aktive edilir ve sinyalleri hiicre
zarindan ¢ekirdege iletir. Lipit kinaz aile tiyesi olan PI3K
hem serin/treonin (Ser/Thr) kinaz aktivitesine hem de
inositol fosfolipitlerdeki inositol halkasinin 3'-OH kismini
fosforile etme yetenegine sahip olan fosfatidilinositol
kinaz aktivitesine sahiptir. Su anda bilinen PI3K'ler ii¢
smifa ayrilmstir: sinif I (o, B, vy, 9), simuf II (C2a, C28,
C2y) ve smuf 111 (PIK3C3 olarak da bilinen VPS34) (25).
Protein kinaz B olarak da bilinen ve bir serin ve treonin
kinaz olan Akt’nin islev bozuklugu kanser de dahil olmak
lizere ¢esitli hastaliklara neden olur. Memelilerde ii¢ Akt
izoformu tanmimlanmistir: Aktl, Akt2 ve Akt3. Aktl ve
Akt2, pankreas dokusu gibi bir¢ok dokuda bol
bulunurken, Akt3 esas olarak beyinde ifade edilir. Farkli
Akt izoformlar1 kanserde farkli ve hayati roller oynar.
Akt, RTK'ler tarafindan aktive edilerek smif I PI3K'lerin
bir veya daha fazla alt tipini uyarir (30-32).

Fosfatidilinositol-3 kinaz fosfatidilinositol 4,5-difosfattan
(PIP2) lipid yapida olan ikinci haberci fosfatidilinositol
3,4,5-trifosfat1 (PIP3) diiretir. PIP3 memeli rapamisin
hedefi (mTOR) ve 20’den fazla sitoplazmik proteini
fosforile eden Akt'yi aktive eder. mTOR, mTOR
kompleksl (MTORC1) ve mTOR kompleks2 (mTORC?2)
olmak tizere iki fonksiyonel protein kompleksi halinde
bulunan bir serin/treonin protein kinazdir. Bu kinaz hiicre
biiyiimesini ve hiicre dongiisii ilerlemesini destekler (33).
Protein kinaz B’nin fosforilasyonu, erken hepatoselliiler
karsinoma (HCC) niiksiinde ve kotii prognozda rol oynar.
HCC hastalarinin %23'linde Akt fosforile halde iken
%5'inde mTOR, %15’inde ise fosfo-mTOR ifadelenmesi
artmustir (34). Wu ve arkadaslari, DZW310 adli bilesigin
Hep3B, HepG2 ve MHCC97 hiicrelerinde ve ayrica in
vivo olarak PI3K/Akt/mTOR yolagi iizerinden hareket
ettigini  raporlamiglardir.  DZW310’un
yayimlanan diger caligmalara gore oldukga etkin bir 1IC50
degerine sahip oldugu ifade edilmistir. Bu deger Hep3B
hiicreleri i¢in 10.30 nM iken HepG2 ve MHCC97
hiicreleri igin sirasiyla 866.80 ve 470.70 nM’dir. Bu
bilesigin in vitro olarak hiicre bdliinmesini engellerken
anjiyogenezi ve hiicre gociinii engelledigi gosterilmistir.
(35). Aliwaini ve arkadaslari ise bilesik 6 adim verdikleri
imidazol tiirevinin A375 ve WMI15 melanoma
hiicrelerinde Akt/mTOR yolagi lizerinden hareket ederek
PI3K sinyal yolagin baskiladigin1 gostermislerdir. Bilesik
6’'nin A375 ve WMI115 hiicrelerinde etkin sitotoksik
dozunun sirasiyla 9.7 ve 11.35 uM oldugu belirlenmistir
9).

Selenyum tiyol azligindan kaynaklanan oksidatif stres,
reaktif oksijen tlirlerinin  (ROS) a1 {retimi,
mitokondriyal islev bozuklugu ve DNA hasari gibi genis
bir yelpazedeki biyolojik siiregleri modiile eder.
Organoselenyum bilesiklerinin  antitimér —etkinlikleri
yiiksektir ve kanser tedavisinde adenozin monofosfat
tarafindan aktive edilen protein kinaz (AMPK) yolu
araciligiyla nekrositoz, otofaji ve apoptozisi uyarir (36).
dos Santos ve arkadaslari, selenize edilmis imidazol

sonuglart

bilesiklerinin hepatoma ve glioblastoma hiicrelerinde
etkilerini arastirmiglardir. IP-Se-06 adin1 verdikleri
bilesik, HepG2 hepatoma hiicrelerinde 0.03 uM IC50
degerine sahipken A172 glioblastoma hiicrelerinde bu
deger 1.8 pM’dir. Hepatoma hiicrelerinde ERK1/2
tizerinden hareket eden IP-Se-06’nin  melanoma
hiicrelerinde Akt ve p38/MAPK yolaklar1 iizerinden
hareket ederek PI3K yolagimi baskiladigi ve hiicreleri
apoptozise yonlendirdigi bildirilmistir (33). Chen ve
arkadaglari, 36 adin1 verdikleri bilesigin T47D ve MCF7
meme kanseri hiicrelerinde sirasiyla 35.3ve 8.1 uM
konsantrasyonda sitotoksik etki gosterdigini
belirlemislerdir. Bilesik 35’in  PI3Ka’y1r 1.12 uM
konsantrasyonda inhibe ederek hiicre dongiisiinii
durdurdugu belirlenmistir (39). Kim ve arkadaslari,
HS-146 adim verdikleri bilesigin MCF7 meme kanseri
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hiicrelerinde PI3K/Akt yolagini baskiladigim
gostermiglerdir. HS-146’nin, MDA-MB-231, SKBR3 ve
BT-474 meme kanseri hiicreleri {iizerinde zayif bir
sitotoksik etkiye sahip oldugu, MCF7 hiicreleri i¢in 1C50
degerinin 2.5 pM oldugu tespit edilmistir (40).

C. Janus kinazlar (JAK) ve sinyal déniistiiriicii ve
transkripsiyon aktivatorleri (STAT) yolagt

Janus kinazlar (JAK) ve sinyal dOniistiiriici ve
transkripsiyon aktivatorleri (STAT) yolagi, hiicre disi
sinyallerin sitokinlerden ve biiylime faktorlerinden
¢ekirdege iletilmesinde temel bir rol oynayan, gen
ekspresyonunu modiile ettigi ve ¢ok c¢esitli hiicresel
siirecleri yonettigi Onemli bir hiicre i¢i sinyallesme
kaskadidir. JAK-STAT grubu JAK'lari, STAT'lar1 ve
ligand-reseptor kombinasyonlarini kapsar. JAK ailesinin
dort bileseni vardir: JAKI1, JAK2, JAK3 ve reseptor
olmayan tirozin-protein kinaz (TYK2). STAT ailesi yedi
farkli genden olusur: STAT1, STAT2, STAT3, STAT4,
STAT5a, STAT5b ve STATG6 (41).

Cok yonlii bir kinaz olan JAK1, ¢esitli hiicresel yanitlarda
rol oynar. Bagigiklik tepkilerini diizenleyen interferonlar
ve interlokinler (IL) dahil olmak tizere cesitli
sitokinlerden gelen sinyallere aracilik etmede gorevlidir.
JAK2, eritropoietin, trombopoietin ve biiyiime hormonu
icin olanlar da dahil olmak iizere birgok sitokin
reseptoriine yonelik sinyallemede 6nemlidir. JAK2'deki
mutasyonlar belirli hematolojik bozukluklarla iliskiliyken
JAK3 ise bagisiklik yanitlarinda cok énemlidir. Interferon
sinyallemesinde 6nemli bir oyuncu olan TYK?2, antiviral
savunma mekanizmalarina ve bagisiklik diizenlemesine
katkida bulunur (42).

STAT’lar ¢ogalma, farklilasma, apoptozis, bagisiklik
yanitlari, inflamatuar tepkiler ve
diizenlenmesinden ve siirdiiriilmesinden sorumlu olan
transkripsiyon faktorleridir. STAT larin hepsi hiicrelerin
normal biiyiime diizenlenmesinden sorumludur. STAT1,
interferonlara ve diger immiin diizenleyici sitokinlere
yanitta anahtardir. STAT2 antiviral ve antimikrobiyal
savunmada rol oynar ve STATL ile birlikte caligir.
STATS3, hiicre bilyiimesinin, hayatta kalmasinin ve
farklilasmasinin diizenlenmesi de dahil olmak iizere
genis bir islev yelpazesine sahiptir. STAT3 cesitli
sitokinler ve biiylime faktorleri tarafindan aktive edilir.
Anormal  STAT3  aktivitesi  kanser, bagisiklik
bozukluklar1 ve diger hastaliklar ile iligkilidir. STAT4
temel olarak IL-12 ve IL-23 sitokinlerinden gelen
sinyalleri ileterek T yardimci hiicre farklilagsmasimi ve
bagisiklik tepkilerini diizenler. STATS5a ve STATSb
proteinleri olduk¢a benzerdir ve biiylime hormonu ve
prolaktin sinyalini diizenleyenler de dahil olmak {izere
cesitli sitokinler tarafindan aktive edilir. Biiylime,
farklilagma ve bagisiklik fonksiyonu igin 6nemlidirler.
STAT6 oncelikle IL-4 ve IL-13 sitokinleri tarafindan
aktive edilir ve alerjik yanitlarda, inflamasyonda ve
immiin regiilasyonda rol oynar (39).

anjiyogenezin

STAT3 yolu, G-proteinine bagl reseptorler (GPCR), Toll
benzeri reseptorler (TLR), src-homoloji bdlgesi 2 alani
igeren fosfatazlar (SHP-1 ve SHP-2) ve tensin homologu
(PTEN), protein tirozin fosfataz epsilon (PTPg) dahil
olmak {iizere cesitli reseptdrler tarafindan diizenlenir.
Sinyal aktive edildikten sonra STATS3, fosforile edilir,
sitozolde dimerize olur ve myeloid hiicre 16semi dizi 1
(Mcl-1), B hiicre lenfoma-xI (Bcl-xl) ve VEGF-A gibi
hedef genlerinin transkripsiyonunu artirmak igin
cekirdege geger. Bdylece hiicre ¢ogalmasini, apoptozu ve
gocii  diizenler. STAT3'lin bu fosforilasyon ile
aktivasyonunun engellenmesi hedef tedavi igin bir
yaklagimdir (43,44). Ravish ve arkadaslari, sentezledikleri
bilesik serisi i¢inde bilesik 3fnin meme kanseri hiicreleri
MCF7 ve T47’de STAT3 aktivasyonunu sirasiyla 9.27 ve
23.51 uM konsantrasyonda engelledigini géstermislerdir
(45). Yang ve arkadaglari, DIP adim verdikleri bilesigin
siire bagimli sekilde meme kanser hiicre hatlar1t MCF7,
T47D, BT-474 ve SK-BR-3’de STAT3’iin akis yukari
efektorlerini  baskilayarak STAT3’i inhibe ettigini
belirlemislerdir. DIP’in  IC50 konsantrasyonlarinin
MCF7, T47D, BT-474 ve SK-BR-3 hiicrelerinde sirastyla
4.8, 7.7, 49 ve 6.7 uM oldugu belirlenmis olup bu
hiicrelerde apoptozisi uyarip doksorubisinin etkinligini de
artirdigr gosterilmistir (7). Huang ve arkadaglari, ise
sentezledikleri 39 adli bilesigin ti¢lii negatif meme kanseri
hiicre hatlarinda (MDA-MB-231, MDA-MB-468, HCC70
ve MDA-MB231-4175) STAT3 e dogrudan baglandigin,
3 uM konsantrasyonda fosforilasyonu engelleyerek
cekirdege girigini durdurdugunu belirlemislerdir. Bilesik
39’un MDA-MB231-4175, HCC70 ve MDA-MB-468
hiicrelerinde sirasiyla 2.5, 1.1 ve 2.5 uM konsantrasyonda
bliylimeyi engelledigi, apoptozisi uyardigi, hiicrelerin
kolonize olmalarini engelledigi belirlenmistir (46).

d. Wingless ile entegrasyon bolgesi (WNT)/B-katenin
yolagt

Wingless ile entegrasyon bolgesi sinyal yolu, p-katenin
bagimli (kanonik) ve f-katenin bagimsiz (kanonik
olmayan) yolaklara gore smiflandirilir. Kanonik Wnt
yolunun tiimér bilyiimesi, anjiyogenez, invazyon ve
metastaz tizerinde kritik bir etkiye sahip oldugu
gosterilmistir.  Wnt/B-katenin sinyali hem hiicresel
homeostazide hem de embriyonik gelisimde Onemli
etkilere sahiptir. Bu yolagin anormal aktivasyonu,
arasinda meme kanserinin de bulundugu bircok
karsinogenez siirecinde rol oynar. Ligand: olmadig:
zaman [(-Katenin, aksin, adenomatoz polipozis Kkoli
(APC), glikojen sentaz kinaz 3 (GSK3), kazein kinaz 1
(CK1) ve B-doniistiiriicii tekrar igeren protein (B-TrCP)
proteinleri tarafindan olusturulan ve yikim kompleksi adi
verilen bir protein kompleksi tarafindan yikim igin
isaretlenir. Ligandla baglandigi zaman (-katenin
cekirdege aktarilir ve survivin, hiicresel
miyelositomatozis (c-Myc), matriks metaloproteinazlar
(MMP) gibi Wnt asag1 akis efektorlerinin ifadelenmesini
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arttirmak i¢in T hiicre faktorii (TCF)/lenfosit arttirict
faktor (LEF) komplekslerinin transkripsiyon aktivitesini
yiikseltir (47,48). Bu nedenle Wnt/B-katenin sinyalini
hedef alan ajanlar potansiyel olarak antikanser ilaglaridir.
He ve arkadaslari, C188 adi1 verdikleri bilesigin MCF7
meme kanseri hiicrelerinde 24.4 pM konsantrasyonda
Wnt/B-katenin sinyalini baskilayarak hiicre dongiisii ve
boliinmesini durdurdugunu, apoptozisi uyardigini, invaziv
yetenegi kisitladigini gostermiglerdir (49). Ote yandan
CGO0009 adi verilen bilesigin meme kanseri hiicreleri
(BT549, HS578T, MDA-MB-231, NCI/ADR-RES,
T47D, MCF7 ve MDA-MB-435), melanoma hiicre hatti
M14 ve kolon kanser hiicre hattt HCT116’da Wnt/B-
katenin yikim kompleksi i¢inde yer alan GSK3’iin
inaktive edici fosforilasyonunu artirdigi, aktive edici
fosforilasyonunu azalttigi rapor edilmistir. CG0009’un
IC50 konsantrasyonlarinin MCF7, HS578T, MDA-MB-
435, MDA-MB-231, NCI/ADR-RES, BT549 ve HCT116
hiicre hatlari i¢in sirasiyla 0.49, 1, 4.3, 4.9, 11, 11 ve 0.22
UM oldugu belirlenmistir. Analiz edilen hiicre hatlarinda
CG0009’un Siklin D1 {izerinden dongiiyii durdurdugu ve
apoptozisi uyardigi belirlenmistir (50).

Sonu¢ olarak, c¢cok sayida c¢alisma
tirevlerinin kanser hiicrelerinde

imidazopiridin
hiicre dongiisiini
durdurdugu, apoptozisi uyardigi ve kanser hiicrelerinin
invaziv karakterini baskiladigini  gostermistir. Bu
derlemede ele alinan c¢alismalar ise kanser hiicre
fizyolojisinde goriillen bu degisikliklerin altinda yatan
sinyal yolaklarinin nasil etkilendigini agiklamaya
yoneliktir. Cesitli kanser hiicrelerinde sitotoksik ajan
konsantrasyonlar1 nM seviyelerden birkag uM seviyeye
kadar ¢ikmaktadir ve bazi ¢alismalarda in vivo ksenograft
modellerde etkinlikler denenmis ve umut verici sonuglara
ulagtlmistir. Her yil siirekli olarak yeni rapor edilen
ornekler tiretmesi nedeniyle bu alanin canlilig1 ortadadir.
Ozellikle kanser gibi tedavisi halen c¢ok zor olan
hastaliklarda imidazopiridin tiirevlerinin gelecekte klinik
kullanimda daha ¢ok yer almasi beklenmektedir.
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Olgu Sunumu

ARARE ENCOUNTER IN PRIMARY CARE: INTERNAL
CAROTID ARTERY AGENESIS-CASE REPORT

Birinci Basamakta Nadir Gériilen bir Olgu: Internal Karotis Agenezisi Olgu Sunumu

Bugu USANMA KOBAN?

Orkun KOBAN?

1 Department of Family Medicine, Faculty of Medicine, Marmara University, ISTANBUL TURKIYE
2 Department of Neurosurgery, Faculty of Medicine, Istanbul Okan University, /STANBUL, TURKIYE

ABSTRACT

Headache Is a quite common presenting complaint in primary
care. Detailed examination and imaging are essential for
differential diagnosis, as they can reveal various underlying
pathologies. In this article, we present a case of internal carotid
artery (ICA) agenesis which is detected during the investigation
for headache. A patient presented to the family medicine clinic
with a two-month history of persistent headache. The general
examination did not reveal any pathology or neurological signs.
Due to a family history of aneurysms, the patient was referred
to the hospital for imaging. Magnetic Resonance Angiography
showed unilateral ICA agenesis in the patient, and the patient
was placed under follow-up to prevent accompanying
cerebrovascular diseases. ICA agenesis often follows a
symptomatic course but occasionally manifests with
neurological symptoms. When this condition is detected, taking
vascular protective measures and recommending lifestyle
changes can be long-term steps to prevent pathologies such as
aneurysm rupture or ischemia for the patient.

Keywords: Internal carotid artery, headache, agenesis, aplasia

Bas agrisi, birinci asama olduk¢a sik karsilasilan bir
sikayettir. Detayli muayene ve goriintiileme, altta yatan cesitli
patolojileri ortaya ¢ikarabilme bakimindan ayirict tanida esastir.
Bu makalede, bas agrisinin arastirilmasi sirasinda tespit edilen
bir internal karotis arter agenezisi olgusunu sunuyoruz. Hasta, 2
aydir siiregelen bas agris1 sikayetiyle aile hekimligi klinigine
bagvurdu. Genel muayenede, herhangi bir patoloji veya
norolojik belirti tespit edilmedi. Ailesinde anevrizma Oykiisii
olmasi nedeniyle hasta, goriintileme igin hastaneye
yonlendirildi. Manyetik Rezonans Anjiyografi, hastada tek
tarafli internal karotis agenezisini gosterdi ve hasta, bu duruma
eslik edebilen serebrovaskiiler hastaliklari dnlemek icin takip
altma alindi. Internal karotis agenezisi siklikla semptomatik bir
seyir izlese de nadiren norolojik belirtiler esliginde
goriilmektedir. Bu durum tespit edildiginde, vaskiiler koruyucu
onlemler alinmasi ve yasam tarzi degisiklikleri &nerilmesi
hastada ilerleyen zamanda anevrizma riiptlirii veya iskemi

ortaya ¢ikmasini 6nlemeyen uzun dénem koruyucu adimlardir.

Anahtar Kelimeler: Internal karotis arter, bas agrisi, agenezi,
aplazi
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INTRODUCTION

The internal carotid artery (ICA) plays a pivotal role in
delivering oxygen and nutrients to the brain, making any
anomalies or pathologies in this vessel of paramount
clinical importance (1). One such rare anomaly is the
agenesis of the internal carotid artery, a condition
characterized by the complete absence of the vessel.
Although cases of ICA agenesis are relatively
infrequent, their clinical implications can be profound
and pose significant challenges to diagnosis and
management.

This case report aims to shed light on a case of ICA
agenesis, to provide a comprehensive overview of the
patient's clinical presentation, diagnostic workup, and
therapeutic considerations. Drawing from our clinical
experience and the available literature, we will discuss
the intricate vascular anatomy, potential etiologies, and
clinical implications of this rare condition.

CASE REPORT

A 26-year-old female patient presented to the family
medicine clinic with a complaint of recurrent headaches
occurring more than three days a week for
approximately 2 months. The patient described the
headache as a constant heaviness throughout her head.
When asked to rate the pain on a scale from 0 to 10 (with
10 being unbearable pain and 0 being no pain), the
patient rated it as 6. The headache did not interfere with
her daily activities, and it did not wake her up from
sleep. The intensity of the pain was not affected by light
or sound. The patient mentioned that she felt better when
lying down but experienced a slight increase in pain, her
especially during physical exertion while standing.
There were no accompanying symptoms such as nausea,
numbness, or tingling. The patient had not experienced
any significant, continuous headaches until two months
ago, and she did not have any underlying medical
conditions.

The patient, who worked as an accountant in a company,
had routine blood tests done about 3 weeks ago during a
corporate health screening, which did not reveal any
abnormal values. Her hemoglobin was 14.2 mg/dL, and
her hematocrit was 37.2%. Her blood pressure was
measured at 118/74 mmHg. A neurological examination
did not show any pathological findings, and there were
no signs of meningeal irritation. The patient had regular
menstrual cycles, and there were no significant life
events affecting her psychological well-being in the past
2 months. She did not follow any specific dietary
patterns or use any supplements. An ophthalmological
examination conducted within the last 6 months did not
detect any visual impairment. There were no chronic
illnesses among the patient's first-degree relatives, but
her uncle had passed away at the age of 48 due to a
cerebral aneurysm.

Despite a detailed physical examination that did not
reveal any pathological findings, considering the
possibility of cerebrovascular pathology and the need to
rule out intracranial causes, the patient was referred to
the neurosurgery clinic for further evaluation.

After being examined by a neurosurgeon, the patient
underwent a magnetic resonance angiography (MRA),
and she returned with the results a week later. The MRA
revealed the absence of the patient's right ICA (Figures
1,2 and 3). While the headache was thought to be related
to this condition, there was no urgent need for
intervention. Nevertheless, due to the possibility of an
associated aneurysm or ischemia, the patient was placed
under surveillance for cerebrovascular risks. She was
informed about blood pressure control and lifestyle
changes, including dietary modifications to prevent
hyperlipidemia.

Figurel: Cerebral axial MRA image: The left ICA is visible
indicated by the green arrow, while on the right side, the artery
is not observed (red arrow).

Figure 2: Cerebral coronal MRA image: The left ICA is
visible indicated by the green arrow, while on the right side,
the artery is not observed (red arrow).

KUTFD | 253



Koban BU and Koban O.
Internal Carotid Artery Agenesis-Case Report

KU Tip Fak Derg 2024;26(2):252-255
Doi: 10.24938/kutfd.1451130

indicated by the green arrow, while on the right side, the artery
is not observed (red arrow).

DISCUSSION
The congenital absence of the ICA, which can manifest
as agenesis, aplasia, or hypoplasia, is a rare condition
occurring in less than 0.01% of the general population
(2). However, a more recent retrospective study found
this rate to be 0.13% (3). While it is mostly unilateral,
the absence of the left ICA is reported to be 3 times more
frequent by some authors and 1.5 times more frequent
by others compared to the right side (4,5). In our case,
the absence of the right ICA is observed.
Although the terms agenesis and hypoplasia are
sometimes used interchangeably, their definitions differ
anatomically and embryologically. In agenesis, both the
ICA and the carotid canal are absent, while in aplasia
and hypoplasia, a portion of the vessel with a widened
proximal segment is visible, and the canal is present
(4,6).
The majority of cases of ICA agenesis remain
asymptomatic due to the development of extensive
collateral circulation, which prevents cerebral ischemia
(7). However, in rare instances, the diagnosis can be
made through the investigation of symptoms such as
tinnitus, headache, or blurred vision (8). In this case, the
patient's complaint leading to the clinic visit was a
headache.
It is reported that various cerebrovascular anomalies
may accompany ICA agenesis. Particularly, the
incidence of aneurysms is much higher in individuals
with ICA agenesis compared to the normal population
(25-43% vs. 2-4% respectively) (9-11). Severe
presentations -such as ischemia or subarachnoid

hemorrhage- are believed to be related to the rupture of
accompanying aneurysms (8,12). The underlying
mechanisms for aneurysms occurring alongside ICA
agenesis are thought to involve hemodynamic
disturbances or embryonic developmental pathologies
(13). While no accompanying aneurysm was detected in
this case, the patient's family history of aneurysm
rupture raises the possibility of a genetic predisposition.
Family case series have been reported in both ICA
agenesis and aneurysm cases, suggesting a genetic basis
(14,15). However, no specific genetic cause has been
identified in previous studies.

Despite its rarity, the significance of internal carotid
artery agenesis lies in its potential to cause various
neurological symptoms and the diagnostic dilemmas it
presents. Through this case report, we hope to contribute
to the growing body of knowledge surrounding this
condition and foster a deeper understanding of its
management and tailored risk minimization strategies.
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