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Manisa Celal Bayar Universitesi Saglik Bilimleri Enstitiisii Dergisi “MCBU-SBED”
internet ortaminda yayinlanan, ulusal, hakemli bir dergi olup (ingilizce-Tiirkge) 3 ay araliklarla
yilda 4 say1 halinde yayinlanmaktadir. Dergimiz 2018 yil1 itibari ile TUBITAK-ULAKBIM
TR-DIZIN tarafindan indekslenmektedir. Yaymlanan makalelere CrossRef araciligryla DOI
numarasi verilmektedir. Saglik bilimleri alaninda giincel gelismeler, cerrahi yenilikler ve bilim
diinyasina katkida bulunacak temel ve klinik ile deneysel ¢alismalarin ulusal ve uluslararasi
literatiirde paylasimini saglayip bilime hizmet eden tiim arastirmaci ve okuyucularin
yararlanmasi hedeflenmektedir. Dergi yayin kurallarina uygun olarak gonderilen yayinlar,
alaninda uzman en az iki hakem tarafindan orijinal bilgi, fikir, kullanilan yontem ve bilime
katki acisindan degerlendirilmektedir. Dergimizin 11 arastirma makalesi, 2 derleme bulunan
10.cilt 2. sayis1 ekte sunulmustur.
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Giris ve Amag: Lenfatik malformasyon 6 (MIM no: 616843) yaygin 6dem, bilateral plevral efiizyon, asit ve non-
immunhidrops fetalis ile karakterizedir. PIEZO1 geni varyantlar1 bu hastalik ile iliskilendirilmektedir. Bu ¢alismada
generalize lenfatik displazinin ¢esitli klinik prezantasyonlari ile bagvuran olgularin degerlendirilmesi amaglanmistir.
Gerec¢ ve Yontemler: 2015 Ocak—2021 Ocak tarihleri arasinda 5 olgu generalize lenfatik displazi 6n tanisiyla
degerlendirildi. indeks vakalara tiim ekzom dizileme, aile bireylerine sanger dizileme analizi yapildi.
Bulgular: ilk ailede yeni bilesik heterozigot PIEZOI geni: NM_001142864.4: ¢.4030 4032delGAG (E1344del)/
€.5455 5456delAA (K1819Efs*46) varyanti, ikinci ailede yeni bir homozigot PIEZO1 geni: ¢.5876A>G (D1959G)
varyanti tanimladik.
Sonug: Bes hastanin uzun siirede klinik 6zelliklerini ve varyasyonlarini sunan bu ¢aligsma, olduk¢a nadir bir hastalik
olan Lenfatik Malformasyon 6'nin fenotip ve mutasyon spektrumuna katkida bulunmustur. Yeni bilesik heterozigot
E1344del/K1819Efs*46 varyasyonu, erken durdurma kodonuna yol agararak daha kisa bir PIEZO1 protein {iriiniine
neden oldu. iki bilesik nonsense varyasyonun, aile 1'in k&tii prognozu ile iliskili olabilecegi diisiiniilmiistiir. Ayrica,
ikinci yeni ¢.5876A>G (D1959G) homozigot mutasyonu fonksiyon kaybina neden olarak bozuk PIEZO1 protein
iretimi ile iliskili oldugu diisiintilmistiir. Ayrica, bu ¢aligma Tiirk popiilasyonunu igeren ilk Lenfatik malformasyon
6 bildirimidir.

Anahtar Kelimeler: Lenfatik malformasyon 6, PIEZO] geni, Tiim ekzom dizileme, Yeni varyantlar.

Abstract
Objective: Lymphatic Malformation 6 (MIM no0:616843) is characterized by generalized edema, bilateral pleural
effusion, ascites and non-immune hydrops fetalis. PIEZO1 gene has been associated with this disorder. Here, we
aimed to evaluate cases with various clinical presentations of generalized lymphatic dysplasia.
Materials and Methods: Between January 2015 and January 2021, 5 cases were evaluated with a pre-diagnosis of
generalized lymphatic dysplasia. Whole exome sequencing was performed on the index cases, and family segregation
analysis was performed by Sanger sequencing.
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Results: We identified a novel compound heterozygous PIEZOI gene: NM_001142864.4: ¢.4030 4032delGAG
(E1344del)/ ¢.5455_5456delAA (K1819Efs*46) variants in the first family and a novel homozygous PIEZOI gene:

c.5876A>G (D1959G) variant in the second family.

Conclusion: This study, which presents the clinical features and variations of five cases with long-term follow-up,
contributed to the phenotypic and mutation spectrum a very rare disease of Lymphatic Malformation 6. The novel
compound heterozygous E1344del/K1819Efs*46 variation leads to a premature stop codon that caused a shorter
PIEZO1 protein product. It was thought that two compound nonsense variations might be associated with the poor
prognosis of family 1. The second novel ¢.5876A>G (D1959G) homozygous mutation was thought to be associated
with impaired PIEZO1 by causing loss of function. Also, this study was the first LMPHMS6 report from the Turkish

population.

Keywords: Lymphatic malformation 6, Novel variants, PIEZO1 gene, Whole exome sequencing.

1. Introduction

Lymphatic Malformation 6 (LMPHM6 [MIM no:
616843]) is characterized by swelling of the face, neck
and/or whole body, bilateral pleural -effusions,
pericardial effusion, ascites, cellulitis and non-immune
hydrops fetalis (NIHF) [1]. The piezo-type
mechanosensitive ion channel component 1 (PIEZOI
[MIM no:611184]) gene variations cause LMPHM®6
disorder. PIEZO1 gene is mapped to /6g24.3 region
and consists of 51 exons. The PIEZO1 protein plays a
central role in mechano-transduction in the
cardiovascular, renal and hematopoietic systems [2].
The LMPHMG6 sub-type was first described by Fotiou
et al. in 2015 [3]. An association between perinatal
edema and PIEZOI gene variation was first
demonstrated by Andolfo et al. in dehydrated
hereditary stomatocytosis (DHS), but this disease has
an autosomal dominant inheritance pattern. Variations
in the PIEZO1 gene have been associated with two
different diseases [4]. Heterozygous gain-of-function
variations in the PIEZO1 gene result in increased
erythrocyte membrane permeability and lead to DHS 1,
with or without pseudohyperkalemia and/or perinatal
edema (MIM no:194380). Homozygous/ compound
heterozygous loss of function variations in the PIEZO1
gene is the cause of LMPHM6 (MIM no:616843).

In this report, we aimed to examine five patients from
two different families with various clinical findings of
generalized lymphatic dysplasia, mainly in terms of
genotype-phenotype correlation with the literature. In
addition, we presented two novel PIEZOI gene
variants.

2. Materials and Methods

2.1 Patients

Between January 2015 and January 2021, 5 cases were
evaluated with a pre-diagnosis of generalized
lymphatic dysplasia.

2.1.1 Family#l

The first family consists of a 44 years-old man and an
unrelated 39 years-old woman, with five consecutive
pregnancies, (gravidity 5, parity 2), all of which
resulted in either fetal or neonatal death.

2.1.2 Family#2

The index case is a male premature baby who was born
at 29 gestational weeks. He died after delivery. His
parents were a consanguineous, healthy Turkish
couple. This patient was being followed up since the
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16th gestational week due to NIHF. There was no
additional anomaly seen on obstetric USG.

2.2 Statement of Ethics

This study was conducted in Manisa Celal Bayar
University Medical Faculty Health Sciences. Ethical
approval was obtained from the institutional Ethics
Committee, dated 02/06/2021 and numbered
20.478.486/843. Informed consent was obtained from
all patients. Protocols compatible with the Declaration
of Helsinki were used in this study.

2.3 Genetic testing

Peripheral venous blood was collected from the second
daughter of the first family. In the second proband,
umbilical cord samples were taken from a male baby
who was born with NIHF as the second child of a first-
degree cousin mother and father. Genomic DNA
(gDNA) was isolated from peripheral blood samples of
patients according to the QIAamp Blood kit protocol
(Qiagen, Hilden, Germany). Whole Exome Sequencing
(WES) was performed by the capture of the coding
regions and splice sites of targeted genes using the
[llumina SureSelect V6 Exome kit (Agilent, Inc.). After
library enrichment and quality control, the samples
were sequenced using the Illumina (HiSeq4000)
instrument with 100bp paired-end reads at an average
sequencing depth of 100x. WES was performed on only
two probands from each family and subsequent family
segregation analysis was performed using ABI 3130
Sanger sequencing (Applied Biosystems Inc.). Family
segregation was performed by designing primer sets
specific to the variants found in patients.

2.3.1 Analysis of next-generation DNA sequencing data
Pathogenic variants associated with clinical features
were filtered by following steps, respectively: 1) all
missense, nonsense, frameshift, frame and synonymous
variants, 2) variants with minor allele frequency <1.0%
in population studies [1000 Genomes (1000G), ESP,
EXAC and the Genome Aggregation Database
(gnomAD)]. New variants in the HGMD® and ClinVar
(http://ncbi.nlm.nih.gov/clinvar) ~ databases  were
checked. Pathogenicity scoring of novel variants was
performed according to the criteria of the American
College of Medical Genetics and Genomics (ACMG)

[5].

3. Results and Discussions
3.1 Results
3.1.1 Family#1



The first female baby of the family, III.3, was
diagnosed with bilateral pleural effusion and an
intrauterine thoracic-amniotic shunt was placed at 20
weeks. She was delivered by Cesarean section at 34
weeks. She died on the first postpartum day due to
respiratory failure.

The second female baby, I111.4, was also diagnosed with
bilateral pleural effusion and the thoraco-amniotic
shunt was placed at 16 weeks. Cesarean delivery was
performed at 35 weeks and the date of birth was 22" of
September 2012. The birth weight of the baby was 1250
g (<Brd percentile), the length was 45 cm (<3rd
percentile), and the head circumference was 32 cm
(<3rd percentile). Edema has become evident in the
face and lower extremities after birth. She was
intubated due to pneumothorax and respiratory distress
in the neonatal intensive care unit. Bilateral atelectatic
lung parenchyma and pleural effusion were detected on
the thorax USG. Abdominal and transfontanelle USG
detected no significant pathology. She died at six
months of age due to respiratory failure. We found the
novel compound heterozygous variant PIEZO! gene:
NM_001142864.4: E1344del (c.4030_4032delGAG)
and KI1819Efs*46 (c.5455 5456delAA) from the
proband of the first family, 111.4, on 18th of September
2015. Chromosome analysis from peripheral blood
showed a 46, XX.

The third pregnancy, I11.5, was terminated due to NIHF
at 16 gestational weeks. This individual also had the
same PIEZOI gene variant.

The fourth pregnancy, I11.6, was spontaneously aborted
at 12 gestational weeks. In this case, a single umbilical
artery was observed on obstetric USG.

The fifth pregnancy of this family, II1.7, had a similar
obstetric history to the others, and bilateral pleural
effusion was detected via obstetric ultrasound at 17
weeks. Although a thoraco-amniotic shunt was inserted
at 18 gestational weeks, edema progressed and
prognosis deteriorated and intrauterine fetal death
occurred due to NIHF in the 20th week. On the 30th of
April 2016, karyotype analysis of individual IIL.7,
obtained by amniotic fluid sample, was evaluated as
normal. This individual also had the same PIEZOI
gene variant.

These  El1344del  (c.4030_4032delGAG)  and
KI1819Efs*46 (c.5455 5456delAA) variations are
inherited from the mother and the father respectively.
3.1.2 Family#2

Karyotype analysis from cultured umbilical cord
sampling revealed a normal male karyotype, 46, XY.
We identified a novel homozygous variant, D1959G
(c.5876A>G) in this patient on 15th May 2020. His
mother was heterozygous for the DI1959G
(c.5876 A>Q) variation.

3.2 Discussion

In this report, five patients were diagnosed with the
very rare LMPHMG6 disease. Two novel variants in the
PIEZOI gene were identified, NM 001142864 .4:
KI1819Efs*46 (c.5455 5456delAA) and DI1959G
(c.5876A>G). These variations have not been
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previously reported in variant types observed at this
position in sources including LOVD
(https://www.lovd.nl) and HGMD
(http://www.hgmd.cf.ac.uk/ac/all.php).

Evidence from The Human Gene Mutation Database
(HGMD®  Professional 2020.2) suggests that
homozygous or compound heterozygous variants in the
PIEZOI gene have been primarily associated with
lymphatic dysplasia with non-immune hydrops
(NIHF), lymphatic dysplasia alone, or NIHF alone [1-
3, 6]. Additionally, Yates et al., in a study of 84 fetal
WES cases with ultrasound (USG) anomaly resulting
in fetal death or pregnancy termination, reported a
homozygous PIEZOI: p.Glu679Ter variant in a fetus
whose main USG finding was hydrops [7]. Vora et al.,
performed exome sequencing in 15 fetuses with
congenital anomalies whose karyotypes and microarray
analyzes were normal, and they reported a compound
heterozygous variant in the PIEZO1 gene: c. 307C>T:
p. Argl03Ter/ ¢.7129+1G>C in a fetus with NIHF [8].
Shamseldin et al., performed a molecular autopsy on
unexplained fetal deaths with WES and detected a
homozygous PIEZOI: ¢.1264C>T: p.GIn422Ter
variant associated with the NIHF phenotype in their
study [9]. In 2020, Sparks et al., performed a whole
exome analysis to elucidate the etiology of 127 NIHF
cases. Among these cases, they found a compound
heterozygous PIEZOI:
p-Pro1906Lysfs*55/p.11e2270Thr variant in a patient
with the generalized lymphatic disorder [10]. In another
recent study by Guo et al., trio WES was performed on
40 unrelated families who experienced fetal death with
unexplained recurrent fetal malformations and six
different PIEZOI gene variations were reported,
including four missense, one small deletion and one
small insertion type [11].

The heterozygous p.E1344del (c.4030_4032delGAG)
alteration that we found in family#1 resulted in in-
frame deletion by causing three nucleotide deletions in
exon 28 of the PIEZOI gene. This variation was
reported by Chen et al. in a case with NIHF as a
compound heterozygous with the p.Argl299Cys
(c.3895C>T) variant [12]. The other heterozygous
K1819Efs*46 (c.5455 5456delAA) variation that we
found in family#1 causes a frameshift variant as two
nucleotide deletions occur in exon 39 of the PIEZO1
gene. According to the new reading frame, after
position 46, an abnormal stop codon occurs and
encodes a truncated protein. The homozygous missense
variation D1959G (c.5876A>G) that we found in
family#2 causes aspartic acid to be replaced with
glycine within exon 41 of the PIEZO1 gene. Glycine
conveys molecular flexibility and can disturb the
required rigidity of the protein at this position. This
variation converts the wild-type residue charge from
negative to neutral [13]. These three variations,
p.E1344del, K1819Efs*46 and D1959G, are defined as
likely pathogenic (PM2, PM4, PP3, PP5), likely
pathogenic (PVS1, PM2) and of uncertain significance
(PM2, PP3), respectively, according to the American
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College of Medical Genetics and Genomics (ACMG)
guidelines criteria. These variations are located in a
conserved area among other species. To date, 28 single
nucleotide variants associated with this disease have
been identified, according to Clinvar. Our case has the
worst prognosis among patients reported to date,
resulting in two neonatal deaths and two prenatal
deaths. Even among patients with the same variation,
although there is a difference in the age of onset and
clinical signs of the disease, cases in the first family are
a clinical progression that begins with bilateral pleural
effusion at approximately gestational week 16 in all
cases.

4. Conclusion

In this study, two novel variants in the PIEZO1 gene
associated with the very rare LMPH®6, together with
genotype-phenotype correlations were presented. It is
very important to clarify the etiology in cases with
congenital lymphedema in terms of predicting the
progression and determining the most -effective
treatment option. Prenatal preimplantation genetic
testing for a healthy pregnancy opportunity was offered
to these families. Interestingly, our cases were the first
report of the Turkish population in this region.

5. Acknowledgement and Disclosures
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There was no funding relevant to this study.

Referanslar
Lukacs, V, Mathu, J, et al. Impaired PIEZO1 function in patients
with a novel autosomal recessive congenital lymphatic dysplasia.
Nature comminications, 2015, 6, 8329.
Andolfo, I, De Rosa, G, et al., PIEZO1 hypomorphic variants in
congenital lymphatic dysplasia cause shape and hydration
alterations of red blood cells, Frontiers in physiology, 2019, 10,
258.
Fotiou, E, Martin-Almedina, S, et al., Author Correction: Novel
mutations in PIEZO1 cause an autosomal recessive generalized
lymphatic dysplasia with non-immune hydrops fetalis, Nature
communications, 2019, 10, 1951.
Andolfo, I, Alper, S.L, et al., Multiple clinical forms of dehydrated
hereditary stomatocytosis arise from mutations in PIEZO1, Blood,
2013, 121, 3925-3935.
Richards, S, Aziz N, et al., ACMG Laboratory Quality Assurance
Committee. Standards and guidelines for the interpretation of
sequence variants: a joint consensus recommendation of the
American College of Medical Genetics and Genomics and the
Association for Molecular Pathology, Genetics in Medicine, 2015,
17,405-24.
Datkhaeva, I, Arboleda, V.A, et al., Identification of novel PIEZO1
variants using prenatal exome sequencing and correlation to
ultrasound and autopsy findings of recurrent hydrops fetalis,
American Journal of Medical Genetics Part 4, 2018, 176, 2829-
2834.
Yates, C.L, Monaghan, .KG, et al., Whole-exome sequencing on
deceased fetuses with ultrasound anomalies: expanding our
knowledge of genetic disease during fetal development, Genetics
in Medicine, 2017, 19, 1171-1178.
Lukacs, V, Mathur, J, et al., Impaired PIEZO1 function in patients
with a novel autosomal recessive congenital lymphatic dysplasia,
Nature comminications, 2015, 6, 8329.
Andolfo, I, De Rosa, G, et al. PIEZO1 hypomorphic variants in
congenital lymphatic dysplasia cause shape and hydration
alterations of red blood cells, Frontiers in physiology, 2019, 10,
258.

74

10.

11.

12.

13.

14.

15.

16.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Fotiou, E, Martin-Almedina, S, et al. Author Correction: Novel
mutations in PIEZO1 cause an autosomal recessive generalized
lymphatic dysplasia with non-immune hydrops fetalis, Nature
communications, 2019, 10, 1951.

Andolfo, I, Alper S.L, et al., Multiple clinical forms of dehydrated
hereditary stomatocytosis arise from mutations in PIEZO1, Blood,
2013, 121, 3925-3935.

Richards, S, Aziz, N, et al., ACMG Laboratory Quality Assurance
Committee. Standards and guidelines for the interpretation of
sequence variants: a joint consensus recommendation of the
American College of Medical Genetics and Genomics and the
Association for Molecular Pathology, Genetics in Medicine, 2015,
17,405-24.

Datkhaeva, I, Arboleda, V.A, et al., Identification of novel PIEZO1
variants using prenatal exome sequencing and correlation to
ultrasound and autopsy findings of recurrent hydrops fetalis,
American Journal of Medical Genetics Part A, 2018, 176, 2829-
2834.

Yates, C.L, Monaghan, K.G, et al., Whole-exome sequencing on
deceased fetuses with ultrasound anomalies: expanding our
knowledge of genetic disease during fetal development, Genetics
in Medicine, 2017, 19, 1171-1178.

Vora, N.L, Powell, B, et al., Prenatal exome sequencing in
anomalous fetuses: new opportunities and challenges, Genetics in
Medicine, 2017, 19, 1207-1216.

Shamseldin, H.E, Kurdi, W, et al., Molecular autopsy in maternal—
fetal medicine, Genetics in Medicine, 2018, 20, 420-427.

. Sparks, T.N, Lianoglou, B.R, et al., Exome sequencing for prenatal

diagnosis in nonimmune hydrops fetalis, New England Journal of
Medicine, 2020, 383, 1746-1756.

. Guo, W, Lai, Y, et al, Trio-whole-exome sequencing and

preimplantation genetic diagnosis for unexplained recurrent fetal
malformations, Human mutation, 2020, 41, 432-448.

Lukacs, V, Mathur, J, et al., Impaired PIEZO1 function in patients
with a novel autosomal recessive congenital lymphatic dysplasia,
Nature comminications, 2015, 6, 8329.

Andolfo, I, De Rosa, G, et al. PIEZO1 hypomorphic variants in
congenital lymphatic dysplasia cause shape and hydration
alterations of red blood cells, Frontiers in physiology, 2019, 10,
258.

Fotiou,, E, Martin-Almedina S, et al. Author Correction: Novel
mutations in PIEZO1 cause an autosomal recessive generalized
lymphatic dysplasia with non-immune hydrops fetalis, Nature
communications, 2019,10, 1951.

Andolfo, I, Alper, S.L, et al., Multiple clinical forms of dehydrated
hereditary stomatocytosis arise from mutations in PIEZO1, Blood,
2013, 121, 3925-3935.

Richards, S, Aziz, N, et al., ACMG Laboratory Quality Assurance
Committee. Standards and guidelines for the interpretation of
sequence variants: a joint consensus recommendation of the
American College of Medical Genetics and Genomics and the
Association for Molecular Pathology, Genetics in Medicine, 2015,
17, 405-24.

Datkhaeva, I, Arboleda, V.A, et al., Identification of novel PIEZO1
variants using prenatal exome sequencing and correlation to
ultrasound and autopsy findings of recurrent hydrops fetalis,
American Journal of Medical Genetics Part 4, 2018, 176, 2829-
2834.

Yates, C.L, Monaghan, K.G, et al., Whole-exome sequencing on
deceased fetuses with ultrasound anomalies: expanding our
knowledge of genetic disease during fetal development, Genetics
in Medicine, 2017, 19, 1171-1178.

Vora, N.L, Powell, B, et al., Prenatal exome sequencing in
anomalous fetuses: new opportunities and challenges, Genetics in
Medicine, 2017, 19, 1207-1216.

Shamseldin, H.E, Kurdi, W, et al., Molecular autopsy in maternal—
fetal medicine, Genetics in Medicine, 2018, 20, 420-427.

Sparks, T.N, Lianoglou, B.R, et al., Exome sequencing for prenatal
diagnosis in nonimmune hydrops fetalis, New England Journal of
Medicine, 2020, 383, 1746-1756.

Guo, W, Lai, Y, et al., Trio-whole-exome sequencing and
preimplantation genetic diagnosis for unexplained recurrent fetal
malformations, Human mutation, 2020, 41, 432-448.

Chen, Y, Jiang, Y, Chen, B, Qian, Y, Liu, J, Yang, M, et al., Case
Report: Whole Exome Sequencing Revealed Two Novel Mutations



of PIEZO1 Implicated in Nonimmune Hydrops Fetalis, Frontiers
in genetics, 2021, 12, 684555.

31. Venselaar, H, Te Beek, T.A.H, et al., Protein structure analysis of
mutations causing inheritable diseases, An e-Science approach
with life scientist friendly interfaces, BMC Bioinformatics, 2010,
11, 548.

http://edergi.cbu.edu.tr/ojs/index.php/cbusbed isimli
yazarin CBU-SBED baglikli eseri bu Creative Commons
Almti-Gayriticari4.0 Uluslararasi Lisansi ile
lisanslanmustir.

75



MANISA CELAL BAYAR UNIVERSITY JOURNAL OF INSTITUTE OF HEALTH SCIENCE
ISSN: 2147-9607

/ MCBU SBED
MANISA CELAL BAYAR UNIVERSITESiI SAGLIK BiLIMLERi ENSTiITUSU DERGiISi
j

ARASTIRMA MAKALESI
RESEARCH ARTICLE
CBU-SBED, 2023, 10 (2): 76-82.

Juvenil Dermatomiyozit Tamsi ile Takipli Cocuk Hastalarin Klinik,
Laboratuvar ve Goriintiilleme Bulgularinin Degerlendirilmesi: Tek
Merkez Deneyimi

The Clinical, Laboratory, and Imaging Features of Children with
Juvenile Dermatomyositis: A Single Center Experience

Figen Cakmak'”, Fatma Giil Demirkan', Nuray Aktay Ayaz'

'Istanbul T1p Fakiiltesi, Cocuk Saglig1 ve Hastaliklari ABD, Cocuk Romatoloji istanbul Tiirkiye.

e-mail: figenatamancakmak@gmail.com, fatmagy@gmail.com, nurayaktay@gmail.com
ORCID: 0000-0002-1667-2480
ORCID: 0000-0001-9950-2489
ORCID: 0000-0003-3594-7387
*Sorumlu Yazar / Corresponding Author: Figen Cakmak

GoOnderim Tarihi / Received: 07.10.2022
Kabul Tarihi / Accepted: 03.04.2023
DOI: 10.34087/cbusbed.1185544

Oz
Giris ve Amac: Juvenil dermatomiyozit (JDM) idiyopatik inflamatuar miyozitlerin biiyiik gogunlugunu olusturan,
kas ve cilt tutulumu ile seyreden nadir goriilen bir otoimmiin miyopatidir. Calismamizin amaci merkezimizde
JDM tanisi ile takip edilen g¢ocuk hastalarin demografik, klinik, laboratuvar, goriintileme 6zelliklerinin ve
tedavilerinin degerlendirilmesidir.
Gereg ve Yontemler: Klinigimizce 2015-2021 tarihleri arasinda JDM tanist ile en az 6 ay takip edilen hastalarin
verileri geriye yonelik olarak hasta tibbi kayitlar1 incelenerek degerlendirildi.
Bulgular: Calismaya 6 kiz 6 erkek hasta dahil edildi. Bagvuru sirasinda 5 hasta hafif, 3 hasta orta, 4 hasta agir
klinik bulgular ile tan1 aldi. Takip siiresince klinik seyir 2 hastada monosiklik, 7 hastada kronik persistan ve 3
hastada polisiklikti. Tiim hastalarin tani sirasinda cilt ve kas bulgulart mevcuttu, laboratuvar olarak 9 hastada en
az bir kas enzimi yiiksekligi, 7 hastada CK yiiksekligi, 7 hastada LDH yiiksekligi ve 5 hastada AST yiiksekligi
vardi. Takip siiresince 5 hastada kalsinozis, 2 hastada eklem kontraktiiri ve 1 hastada lipodistrofi gelisimi
gozlendi. Baslangig tedavisi olarak 9 hastaya yogun yiiksek doz metilprednizolon 3 giin siire ile verildi. Takipte
yedi (58,3) hastaya IVIG tedavisi verildi.
Sonuc: JDM tedavisi ve takibi zor olan, multidisipliner deneyimli ¢ocuk romatoloji merkezlerince yonetilen bir
hastaliktir. Mevcut hasta verilerinin dokiimente edilmesi ve multidisipliner verilerin sunulmasi bu hastalar takip
eden hekimler igin yol gosterici olacaktir.

Anahtar Kelimeler: Elektromiyografi, Juvenil dermatomiyozit, Juvenil idiopatik inflamatuar miyopati.

Abstract

Objective: Juvenile dermatomyositis (JDM) is a rare disease that accounts for the majority of idiopathic
inflammatory myositis, typically affecting muscle and skin. Our study aims to evaluate pediatric patients'
demographic, clinical, laboratory, and imaging characteristics and treatments followed up with the diagnosis of
JDM in a tertiary pediatric theumatology center.

Materials and Methods: The patients' medical records followed up with the diagnosis of JDM for at least 6
months between 2015- 2021 and were evaluated retrospectively.

Results: Six female and six male patients were included in the study. At the time of diagnosis, 5 patients had
mild, 3 patients had moderate and 4 patients had severe clinical findings. During the follow-up, the clinical course
was monocyclic in 2 patients, chronic persistent in 7 patients, and polycyclic in 3 patients. All patients had skin
and muscle involvement at the time of diagnosis. At least one muscle enzyme elevation was found in 9 patients,


about:blank
about:blank

CK elevation in 7 patients, LDH elevation in 7 patients, and AST elevation in 5 patients. Calcinosis was observed
in 5 patients, joint contracture in 2 patients, and lipodystrophy in 1 patient during the follow-up period. High-dose
methylprednisolone was given to 9 patients for 3 days as initial treatment. Seven (58.3) patients received IVIG.
Conclusion: Managing JDM is difficult because of patients are followed by experienced multidisciplinary
pediatric rheumatology centers. Documenting existing patient data and presenting multidisciplinary data will be
a guide for physicians who have undertaken the management of these patients.

Keywords: Juvenile dermatomyositis, Juvenile idiopathic inflammatory myopathies, electromiyography

1. Giris
Juvenil dermatomiyozit oOzellikle kas ve cilt
dokusunu  etkileyen  kapiller  vaskiilopatinin

goriildigii otoimmiin bir miyopatidir [1]. Juvenil
idyopatik inflamatuar miyozitlerin %80’ini olusturan
bu hastaligin sikligt bir milyonda 2-4 olarak
bildirilmistir [2]. Tipik olarak cilt ve kas bulgular1 ile
seyreden hastalikta, gastrointestinal sistem (GiS),
kalp ve akciger tutulumu da goriilebilmektedir [1, 3].
Ortalama baglangi¢c yasi 6-8 olup, kiz/erkek orant
1,6/1-2,5/1°dir [4, 5]. Etyoloji tam olarak bilinmese
de genetik olarak yatkin bireylerde cesitli cevresel
faktorlerin etkisi ile ortaya ¢iktig1 diisiiniilmektedir.
Hem dogal hem adaptif immiin sistemin patogenezde
etkin rol oynadigi, ¢evresel faktorlerden ise
enfeksiyonlar, giines 1511 maruziyeti ve asilarin
tetikleyici olabilecegi bilinmektedir.

Patognomonik cilt bulgularina (heliotrop ras, gottron
papiilleri) proksimal kas gligsiizliigii, serum kas
enzimlerinin diizeylerinde artis, elektromiyografide
(EMG) kronik inflamatuar miyopati bulgulari ve
inflamatuar miyozitin histopatolojik bulgularindan
en az i¢iliniin eslik etmesi tan1 koydurucu iken, iki
kriter eslik ettiginde hasta olast JDM olarak
smiflandirilabilicr  [6, 7]. Klinik heterojendir;
hastalarin {igte biri monosiklik, {igte biri polisiklik,
iicte biri ise kronik seyir gostermektedir [1]. Prognoz
yillar i¢inde kortikosteroid tedavinin kullanilmasi ve
immiinsupresif ajanlarin erken baglanmasi ile 6nemli
Olgiide diizelmistir ancak bazi hastalarda kronik
inflamasyon devam etmekte ve lipodistrofi,
kalsinozis ve interstisyel akciger hastaligi gibi
morbiditelere sebep olabilmektedir [8].

Bu calisma ile Istanbul Tip Fakiiltesi Cocuk
Romatoloji Bilim Dal1 tarafindan takip edilen JDM
tanilt ¢ocuklarin demografik, klinik, laboratuvar
ozellikleri, hastalik seyri, kullanilan tedaviler ve
yanitlarini degerlendirmeyi amacladik.

2. Materyal ve Metot

Caligmaya Ocak 2015- Aralik 2021 tarihleri arasinda
JDM tanisi alan ve en az 6 aydir takipli olan hastalar
dahil edildi. Hastalarin demografik ve klinik verileri
dosyalarindan geriye doniik olarak incelendi.
Hastalara modifiye Bohan ve Peter kriterlerine gore
JDM tanist konuldu [6, 7]. Tani kriterlerini
karsilamayan olas1 JDM olarak siniflandirilan ve 6
aydan daha kisa takip siiresi olan ¢ocuklar ¢alismaya
dahil edilmedi. Hastalarin demografik o6zellikleri
(vas, cinsiyet), klinik ozelikleri (tan1 aninda ve
hastalik seyrindeki bulgular, sistemik tutulum,
hastalik aktivite olgekleri, morbidite), laboratuvar,
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goriintiileme ve histopatolojik bulgulari,
kullandiklar1  tedaviler, komorbid  durumlar
kaydedildi.

Tant sirasinda klinik bulgulara goére hastalik

baslangici hafif, orta ve agir olarak kaydedildi. [1].
Tani1 aninda ve hastalik seyrinde hastalik aktivitesi ve
hasar1 degerlendirmek amaci ile hastalik aktivitesi
6lgegi olarak Childhood Myositis Assessment Scale
(CMADS) kullanild1 [9]. Ayrica hasta ve doktor viziiel
analog skala (VAS) kaydedildi. Takip siiresince
hastalar klinik seyrine gore monosiklik, kronik
persistan ve polisiklik olmak iizere ii¢ alt grupta
degerlendirildi. Tan1 sonrast 2 yil i¢inde remisyona
giren ve tekrar alevlenme gostermeyen hastalar
monosiklik; remisyon ve alevlenmeler ile seyredenler
polisiklik; tedavide 2 y1l dolmus olmasina ragmen hig
remisyona girmemis olanlar ise kronik persistan grup
olarak siniflandirildi [1]. Laboratuvar degerlerinden
eritrosit sedimentasyon hizi (ESH), C-reaktif protein
(CRP), aspartat aminotransferaz (AST), alanin
aminotransferaz (ALT), laktat dehidrojenaz (LDH),
kreatinin kinaz (CK), antiniikleer antikor (ANA)
kaydedildi. Hastalarin ~ manyetik  rezonans
goriintiileme bulgulari (fokal miyozit, diffiiz miyozit,
subkutan O6dem veya fasiit), kas ve cilt biyopsi
sonuglari, hastalik baglangicinda ve takibinde
kullanilan tedaviler (kortikosteroid, metotreksat
(MTX), intravendz  immiinglobulin  (IVIG),
hidroksiklorokin, mikofenolat mofetili (MMF),
siklofosfamid, rituksimab, siklosporin, tofasitinib) ve
siireleri, ek sistemik tutulum varhg (GIS, kalp,
akciger), lipodistrofi ve kalsinozis varlig1 kaydedildi.
Calisma igin Istanbul Tip Fakiiltesi Etik kuruldan
04/08/2022 tarihli 1107197 say1li onay alindi.
Istatistiksel analiz igin Statistical Package for Social
Sciences (SPSS) siirim 26 (IBM Corp., Armonk,
NY) kullanildi. Caligma grubunun degerlendirilmesi
tanimlayict istatistiklerle yapildi. Degiskenlerin
normal dagilip dagilmadigi Kolmogrov-
Smirnov/Shapiro-Wilk testi ile belirlendi. Normal
dagilan veriler ortalama =+ standart sapma ile; normal
dagilmayan veriler ise ortanca (minimum-
maksimum, g¢eyrekler arasi aralik (IQR)) ile ifade
edildi. Kategorik veriler say1 ve yiizde (%) olarak
belirtildi.

3. Bulgular ve Tartisma

3.1.Bulgular

Calismaya Istanbul Universitesi, Istanbul Tip
Fakiiltesi, Cocuk Romatoloji Bilim Dali tarafindan
takip edilen Bohan ve Peter tani kriterlerini



karsilayan JDM tanili 12 c¢ocuk dahil edildi.
Hastalarin demografik ve klinik bulgular1 Tablo 1’de
verildi.

Caligmaya 6 kiz, 6 erkek hasta alindi. Yakinmalarin
baslama yasi1 ortanca 62,5 ay (IQR=87), tan1 yas1 67
ay (IQR=81), taniya kadar gecen siire ise 3,5 ay
(IQR=7) idi. Hastalar 58,5 ay (IQR=58) siiresi ile
klinigimizce takipli idi. Bagvuru sirasinda 5 hasta
(%41,6) hafif, 3 hasta (%25) orta, 4 hasta (%33,3)
agir klinik bulgular ile tan1 almist1. Takip siiresince 2

Tablo 1. Hastalalarin demografik ve klinik 6zellikleri

hasta (%16,6) monosiklik, 7 hasta (%58,3) kronik
persistan ve 3 hasta (%25) polisiklik klinik seyir
gostermisti. Hastalarin bagvuru semptom ve bulgulari
degerlendirildiginde tiim hastalarda tipik cilt
bulgular1 ve kas tutulumu mevcuttu. Dort hastada
artralji/artrit, 3  hastada ates, 3  hastada
gastrointestinal sistem tutulumu (yutma giicliigii) ve
2 hastada kilo kaybt mevcuttu. Takip siiresince 5
hastada kalsinozis, iki hastada eklem kontraktiirii ve
bir hastada lipodistrofi gelisimi gézlendi.

Parametreler Bulgular
Cinsiyet (k1z), n (%) 6 (50)
Yakinma baglangi¢ yasi (ay), ortanca (IQR) 62,5 (87)
Tani yas1 (ay), ortanca (IQR) 67 (81)
Takip siiresi (ay) 58,5 (58)
Klinik Ozellikler, n (%)

Cilt Bulgular

Heliotrop Ras 11 (91,6)
Gottron papiilleri 10 (83,3)
Fotosensitivite 5 (41,6)
Malar rag 6 (50)
Kas-iskelet Sistemi Bulgulari

Proksimal kas giigsiizligi 12 (100)
Miyalji 10 (83,3)
Artrit/Artralji 4 (33,3)
Eklem kontraktiirii 2 (16,6)
Konstitiisyonel Bulgular

Ates 3(25)

Kilo kayb1 2 (16,6)
Yutma Giicligii 3 (25)
Kalsinozis 5 (41,6)
Lipodistrofi 1(8,3)
Hastalik Aktivite skorlari, ortanca (min-maks)

CMAS 32 (0-38)
Doktor VAS 6 (3-8)
Hasta VAS 6 (5-9)
Laboratuvar Bulgulari, ortanca (min-maks)

CRP (mg/L) 4,5 (0,6-55)
ESR (mm/saat) 16 (1-45)
CK (U/L) 405 (80-8749)
AST (U/L) 64 (25-389)
LDH (U/L) 479 (315-802)

Basvuru sirasinda ortanca doktor VAS skoru 6 (3-8),
hasta VAS skoru 6 (5-9) ve CMAS skoru 32 (0-38)
idi. On hastaya (%83,3) tan1 oncesi kas manyetik
rezonans gorlintileme (MRG) yapilmisti. Bes
hastada difliz miyozit, 4 hastada fokal miyozit ve bir
hastada fasiit bulgular1 saptanmisti. Dokuz hastaya
EMG yapilmisti. Bunlardan besi tipik JDM miyopati
bulgulart gosterirken, dordii normal EMG paterni
olarak yorumlanmisti. Dort hastaya kas biyopsisi
yapilmisti ve tipik JDM histopatolojik bulgular
seklinde degerlendirilmisti.

Bagvuru laboratuvar bulgulart degerlendirildiginde 9
hastada en az bir kas enzim yiiksekligi, yedi hastada
Tablo 2. Hastalarin tam ve takip klinik 6zellikleri
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kreatin kinaz (CK) yiksekligi, yedi hastada laktat
dehidojenaz (LDH) yiiksekligi ve bes hastada
aspartat aminotransferaz (AST) yiiksekligi mevcuttu.
Antintikleer antikor (ANA) pozitifligi 3 hastada
(%25) saptanirken, akut faz reaktanlarinda yiikselme
(CRP/ESR) 4 hastada (%33,3) mevcuttu.

Baslangig tedavisi olarak dokuz (%75) hastaya yogun
yiiksek doz metilprednizolon (30 mg/kg/giin) 3 giin
siire ile verildi. Takipte yedi (58,3) hastaya IVIG
tedavisi verildi. Hastalarin takipleri siiresince
aldiklar1 tedaviler Tablo 2°de gosterilmistir.



asta Cinsiye | Tam | Takip Baslangi¢ Kas Kas Kas Tedavi Komplikasyon
t yast stiresi bulgulart MRG EMG biyopsi
(ay) (ay) bulgu bulgu bulgus
u
1 E 132 8 Gottron Fasiit Normal | - Oral prednizolon -
papiilleri Metotreksat
Gligstizlik
Halsizlik
2 K 60 94 Ates Diffiiz Miyop - Oral prednizolon Kalsinozis
Halsizlik miyozit ati
Dokiintii
Giigsiizliik
3 E 95 37 Daokiintii Fokal - - Pulse prednizolon -
Giigsiizlik miyozit Oral prednizolon
Artralji Metotreksat
4 E 60 59 Ates - Miyop | Inflam | Pulse prednizolon Kalsinozis
Halsizlik ati atuar Oral prednizolon
Daokiintii miyozi | Metotreksat
Gligsiizlik t Hidroksiklorokin
5 K 67 89 Halsizlik Diffiiz - - Pulse prednizolon -
Giigstizlik miyozit Oral prednizolon
Dokiintii IVIG
Metotreksat
Hidroksiklorokin
Tofasitinib
MMF
6 K 202 22 Halsizlik Diffiiz Miyop | Inflam | Pulse prednizolon -
Giigsiizliik miyozit ati atuar Oral prednizolon
Daokiintii miyozi | IVIG
Artralji t Metotreksat
Raynaud Hidroksiklorokin
fenomeni MMF
7 E 67 58 Halsizlik Fokal Normal | - Pulse prednizolon Kalsinozis
Giigsiizlikk miyozit Oral prednizolon
Dokiintii IVIG
Metotreksat
MMF
Hidroksiklorokin
8 E 34 62 Halsizlik Fokal Normal | Inflam | Pulse prednizolon Kalsinozis
Giigsiizlikk miyozit atuar Oral prednizolon Lipodistrofi
Daokiintii miyozi | IVIG
Fotosensitivite t Metotreksat
Hidroksiklorokin
MMF
9 K 144 6 Halsizlik Diffiiz - - Pulse prednizolon Eklem kontraktiirii
Kilo kayb1 miyozit Oral prednizolon
Gligsiizlik IVIG
Dokiintii Metotreksat
10 E 52 84 Ates - Miyop | Inflam | Pulse prednizolon Kalsinozis
Halsizlik ati atuar Oral prednizolon Eklem kontraktiirii
Daokiintii miyozi | IVIG
Gligstizlik t Hidroksiklorokin
Fotosensitivite MMF
11 K 176 25 Halsizlik Diffiiz Miyop | - Pulse prednizolon -
Daokiintii miyozit ati Oral prednizolon
Gligsiizlik IVIG
Fotosensiitivite MMF
Ritiiksimab
12 K 63 72 Daokiintii Fokal Miyop Oral prednizolon -
Miyalji miyozit ati

MRG: Manyetik rezonans goriintiileme; EMG (elektromiyografi); IVIG: intravenéz immiinoglobulin; MMF:
mikofenolat mofetil
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3.2. Tartisma

JDM nadir goriilen otoimmiin kronik romatizmal
hastaliklardan biridir; ancak ¢ocukluk ¢aginda en sik
goriilen idyopatik inflamatuar miyopati tablosu
olmasi ve tanidaki giigliikler sebebi ile klinisyenler
icin biiylik 6nem arz etmektedir. Bu calismada tek
merkez tarafindan takip edilen JDM tanil1 12 hastanin
demografik ve klinik 6zellikleri verilmistir.
Caligmamizda yer alan hastalardan yarist kiz idi.
Literatiirde JDM tanili hastalarda kiz/erkek orani
1,5/1-2,5/1 ve tami pik yasi ortalama yedi olarak
bildirilmistir [5, 10]. Bu ¢aligmada tan1 yas1 ortanca
67 ay olup, ilk semptomdan taniya kadar ortanca 3,5
ay siire mevcut idi. Caligmalarda gelismis iilkelerde
tan1 gecikme siiresi 2,8-4 ay arasinda bildirilmigken,
gelismekte olan iilkelerde bu siire daha uzundur ve
hastalik siiresinin uzadigi durumlarda morbiditenin
arttig1 bilinmektedir [11]. Calismamizdaki tani siiresi
gelismis tilkeler ile benzerdir.

JDM tami1 esnasinda heterojen fenotip Ozellikleri
sergilemekle beraber 6n planda cilt bulgulart ve
proksimal kas gilicsiizligli goriilmektedir. Kas
gligstizliigii genellikle proksimal ekstremite, 6n
boyun fleksor ve govde kaslarinda simetrik olarak
saptanmakta ve hastalarin %85-%96’sinda tani
aninda gorilmektedir [5, 10, 12-14]. Caligmamizda
yer alan hastalarin tamaminda tanm1 sirasinda
proksimal kas gii¢csiizligli saptanmigtir. Hastalarin
kas giicii degerlendirmesi icin CMAS kullanilmig ve
tan1 sirasinda ortanca CMAS degeri 32 (0-38)
bulunmustur. CMAS kas kuvveti, fonksiyonu ve
dayanikliligim1 6lgmekte kullanilan giivenilir bir
Olgektir. Tan1 aninda ve hastalik seyrinde hastalik

aktivitesi ve hasar1 degerlendirme amac1 ile
kullanilmaktadir  [9]. On  dort  parametre
degerlendirilmekte ~ 0-52  arasinda  puanlama

yapilmaktadir. CMAS degeri 22,8-37,2 arasinda
degerlendirildiginde orta hastalik aktivitesini isaret
etmektedir [9]. Calismamizdaki tan1 sirasinda ortanca
CMAS degeri 32 olup, bu deger orta hastalik aktivite
skoru olarak degerlendirilmektedir. Hasta VAS
degeri ortanca 6 (5-9) iken, doktor VAS degeri
ortanca 6 (5-8) olarak degerlendirilmistir, ayrica
doktor ve hastanin benzer skorlar verdigi
saptanmistir. Ortanca VAS ve CMAS degerlerinin bu
kohortta orta siddette hastalik aktivitesini isaret ettigi
gozlenmistir.

JDM hastalarinda mukokutanéz tutulum hastaligin en
tipik bulgularindandir ve cilt tutulumu olmadan JDM
tanist konulamaz. Hastalarin tamamina yakininda
helitrop rag ve gottron papiilleri goriilmektedir. Malar
dokintii, sal bulgusu, iilserler, cilt nekrozlari ve
kalsinozis de goriilebilir. Dokiintiiler fotosensitif
karakterdedir ve giines 15181 ile artma 6zelligi gosterir.
Calismamizda hastalarda cilt bulgusu olarak en sik
helitrop ras (%91) saptanmis, ardindan gottron papiilii
(%83) izlenmistir. Alt1 hastada malar rag saptanmis,
bes hastada ise fotosensitivite gOrilmiistiir.
Mukokutanéz bulgulardan helitrop ras %062-84
hastalik baslangicinda goriiliirken, bunu sirasiyla
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gottron papiilleri (%59-91), fotosensitif ras (%51), ve
malar ras (%34-79) izlemektedir [5, 10, 12, 13].
Caligmamizda ii¢ hasta ates ve iki hasta kilo kayb1
sikayetleri ile bagvurmustur. JDM kliniginde
konstitiisyonel bulgular daha sik goriilmektedir.
Hastalarin  9%20-50’sinde ates, %20-60’mnda kilo
kayb1 ilk bulgular arasinda sayilirken, hastalarin
tamamina yakminda halsizlik ve yorgunluk
goriilmektedir [5, 10, 12, 13, 15, 16]. Tanisal olarak
onemi biiyiik olan cilt bulgular1 diger calismalar ile
uyum gostermektedir.

JDM tanisinin konulmasinda klinik bulgular yaninda
MRG bulgulari, kas biyopsisi ve EMG de yardimei
olmaktadir. MRG hem hastalik tanisinda hem miyozit
aktivitesinin izlenmesinde kullanilmaktadir. Kas
tutulumu degerlendirilmesinde radyasyon maruziyeti
olmamast  ve intravendz  kontrast = madde
verilmeksizin degerlendirmenin miimkiin olabilmesi
avantaj saglamaktadir [1]. T2 agirlikli sekanslarda
yumusak doku 6demi ve aktif hastalik, T1 agirlikli
sekanslarda ise kronik hastalik bulgularindan kas
atrofisi ve yag infiltrasyonu goriintiilenebilmektedir.
Bu c¢alismadaki hastalarin tani esnasinda MRG
incelemelerinde 5 hastada difiiz miyozit saptanirken,
4 hastada fokal miyozit ve bir hastada fasiit
saptanmustir. Tani sirasinda MRG {i¢ hastaya
yapilmamuistir. Bu hastalara biyopsi bulgulari ile JDM
tanist konulmustur. Atipik bulgulara sahip hastalarda
tan1 araci olarak kas biyopsisi kullanilabilmektedir.
JDM kas biyopsisi bulgulari, perifasikiiler atrofi, kas
lifi boyut degisiklikleri, kas dejenerasyonu ve
rejenerasyonu alanlari, vaskiilopati, kapiller endotel
6demi ve perivaskiiler infiltrasyondur. Infiltrasyon
alaninda B hiicreler, CD4+ T hiicreler, plazmasitoid
dendritik  hiicreler ve makrofajlar  goriliir.
Calismamizda 4 hastaya kas biyopsisi yapilmisti ve
kas biyopsisi bulgular: tipik JDM miyopatisi olarak

raporlanmigtt. JDM kas biyopisi bulgularinin
agirligint - objektif olarak degerlendirmek icin
skorlama sistemi  geligtirilmistir  [17].  Skor,

inflamatuar, vaskiiler, kas lifi ve bag dokusu olmak
iizere dort alanda degerlendirme yapilarak ve patolog
tarafindan 1-10 arasinda verilen VAS skoru da
degerlendirmeye  almarak  hesaplanir.  JDM
hastalarinda  kullanimi  mevcuttur. Biceps ve
kuadriceps kas biyopsilerinde skorlama yapilabilir
[17].

Laboratuvar incelemelerden serum kas enzimlerinde
ylikselme goriilmesi de tan1 koymada kullanilan bir
parametredir. Kas enzimlerinden CK, LDH, AST,
alanin aminotransferaz (ALT) ve aldolazda artig
saptanmasi hastalarin %80-95’inde mevcut olmakla
birlikte aktif hastalik durumunda kas enzim
diizeylerinde artig saptanmayan hastalar da vardir [10,
12, 16, 18]. Calismamizda hastalarin %75’inde en az
bir kas enzim diizeyinde artig saptanmistir. CK, LDH
ve AST ortanca degeri normal enzim aralik degerlerin
iizerinde saptanmistir. Baglangi¢ aninda saptanan kas
enzim diizeylerinde yiikselme ile hastalik uzun



donem sonuglari arasinda bir
bilinmektedir [10].

JDM tanisinda EMG bulgular1 da kullanilmaktadr.
EMG’de spontan ve insersiyonel aktivite artist; diigiik
genlikli, kisa siireli, polifazik motor {inite aksiyon
potansiyelleri goriilmektedir. Hastalarin %50-90’1nda
EMG bulgular1t saptanmakla birlikte, bulgular
JDM’ye spesifik degildir [4, 14, 19]. EMG invaziv
bir yontem oldugu icin diger bulgular ile tam
konulabilen vakalarda yapilmasi tercih
edilmemektedir [7]. Bu calismada dokuz hastaya
EMG yapilmis; bes hastada EMG bulgulari tipik JDM
miyopatisi olarak degerlendirilmistir.

JDM seyri degiskendir. Hastalarin yaklasik tigte biri
bir hastalik donemi yasayarak remisyona girer ve
monosiklik olarak adlandirilir; iigte biri birden fazla
remisyon ve relaps gostererek polisiklik olarak
adlandirilir; Gigte biri ise tedaviye ragmen remisyona
girmeyip kronik seyir gosterebilir [20, 21]. Bu
calismada 7 hasta kronik persistan seyir gosterirken,
iic hasta polisiklik, iki hasta monosiklik seyir
gostermigtir. Kronik persistan seyir gosteren yedi
hastadan besinde takipte kalsinozis gelismis, birinde
ise lipodistrofi saptanmistir. JDM hastalarda uzun
donemde en Onemli komplikasyonlar kalsinozis,
lipodistrofi ve osteoporozdur. Kalsinozis gelisimi i¢in
risk faktorleri heniiz net olarak bilinmemektedir; bu
sebeple fizik muayenelerde detayli cilt muayenesi ve
radyografik  incelemeler ile  degerlendirmek
onemlidir. Kalsinozis hastalarin ~ %20-40’1inda
goriilmekte ve goriilen hastalarda kronik seyir ve tani
oncesi uzun hastalik siiresi ve ge¢ tedavi baglanmasi
ile iligkilendirilmektedir [4, 11, 13]. Miyozit spesifik
antikorlardan anti-NXP2 ve anti-PM-Scl otoantikor
pozitifligi olan hastalar kalsinosiz acisindan riskli
kabul edilmektedir [22, 23]. Lipodistrofi gelisimi de
aktif hastalik siiresi ile iligkili bulunmustur [23].
Caligmamizda bir hastada lipodistrofi goriilmiis ve bu
hasta  kronik  persistan  seyir  gOstermistir.
Komplikasyonlar, 6zellikle kiigiik yaslarda tani alan
ve uzun hastalik seyri gosterecek olan gocukluk yas
grubunda diizenli olarak izlenmelidir.

JDM tedavisi ¢ocuk romatoloji uzmant, fizyoterapist,
diyetisyen ve hemsire is birligi ile multidisipliner bir
yaklasgim  gerektirir. Tedavideki ana amaglar
inflamasyonu kontrol altina almak, tedavi ile iligkili
komplikasyonlari, hastaliga bagli komplikasyonlari
ve uzun donemde gelisen sekelleri onlemek, ayrica
hayat kalitesini yiikseltmektir. Nadir goriilen bir
hastalik olmast ve yeterli randomize kontrollu
caligma olmamasi sebebi ile tedavi zordur.
Kortikosteroidler tedavide yaygin olarak
kullanilmaktadir; agir vakalarda intravendz yogun
yiiksek doz metilprednizolon (30 mg/kg/giin) 3
ardisik giin kullanilirken, hafif olgularda 2 mg/kg/giin
(maksimum 80 mg) idame doz tercih edilmektedir
[24]. Kortikosteroidlerin dozu kademeli olarak
azaltilarak kesilmesi hedeflenmektedir. Pediatrik
Romatoloji Uluslararast Caligmalar Organizasyonu
(PRINTO) tedavi baslangicindan itibaren ilk 2 ayda

iliski olmadig
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giinde 2 mg/kg'dan 1 mg/kg'a, ardindan takip eden 4
ayda giinde 0,2 mg/kg'a azaltarak, takip eden 18 ay
icinde steroid tedavisini kesmeyi 6nermektedir [25].
Hastalik modifiye edici ajanlardan metotreksat,
mikofenolat mofetil, hidroksiklorokin tedavide
kullanilan ilaglardir. Direngli vakalarda
siklofosfamid,  siklosporin, takrolimus tercih
edilebilir. ~ Biyolojik  ajanlardan  Anti-CD20
monoklonal antikoru rituksimab, tiimo6r nekroz faktor
inhibitorleri, abatasept, JAK inhibitorlerinden
tofasitinib  kullanilmaktadir [1]. Agwr, steroid
tedavisine yanitsiz ve direngli olgularda intravendz
immunoglobulin (IVIG) etkili bulunmustur [26].
Calismamizda baslangi¢ tedavisi olarak 9 hastaya
yogun yliksek doz iv metilprednizolon 3 giin siire ile
verilmistir. Takipte yedi hastaya tedavi direnci sebebi
ile IVIG verilmistir. Biyolojik ajanlardan bir hastada
rituksimab, bir hastada tofasitinib kullanilmistur.

Bu calismaya tek merkez tarafindan takipli hastalar
dahil edildigi i¢in hasta sayis1 kisitlidir. Retrospektif
ozelliginden dolayr bazi klinik o6zellikler gdzden
kagmis olabilir. Calismaya Ocak 2015- Aralik 2021
tarihi arasinda klinigimizce takipli hastalar dahil
edilmistir, miyozit spesifik antikor degerlendirmesi
merkezimizde yapilamadigi i¢in hastada bu panelleri
degerlendirilmemistir.

4. Sonug

Sonug olarak nadir goriilen ¢ocukluk ¢agi romatizmal
hastaliklarindan JDM, uzun dénemde hastalik ve
tedavi iligkili morbiditenin goriilebildigi, tedavisi ve
yonetimi zor bir hastaliktir. Multidisipliner tgiincii
basamak romatoloji kliniklerince takibi ve mevcut
hasta verilerinin dokiimente edilmesi onemlidir. Cok
merkezli ve daha ¢ok sayida hasta verisinin
sunuldugu calismalara ihtiyag vardir.
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Oz
Giris ve Amag: Bu ¢alisma, Scopus ve Web of Science'da ortopedik cerrahi dergilerinde ilk yazarlar Tiirk ve
ilk yazarlarin kurumlar1 Tiirkiye'de yaymlanan en ¢ok atif alan ilk 100 makalenin 6zelliklerini siniflandirmay1
ve analiz etmeyi amaglamistir.
Gerec ve Yontemler: Scopus ve Web of Science veri tabanlarinda 1983-2020 yillar1 arasinda yaymlanmig en
stk atif yapilan 100 Tiirk ortopedi makalesi "Orthopaedics"”, "Orthopaedics and Traumatology" ve "Turkey"
anahtar kelimeleri kullanilarak tarandi.
Bulgular: En ¢ok atif yapilan 100 makalenin tamami ingilizce olarak ve Web of Science ve Scopus kullanilarak
belirlenen 33 farkli dergide yayinlandi.En ¢ok atif alan makalelerin en eskisi 1992 yilinda, en yenisi ise 2017
yilinda yaymlanmugtir. Ilk makaledeki atif sayis1 271 ile 52 arasinda degismektedir. Makalelerin 84'ii {iniversite
hastanelerinde, 11'i egitim ve arastirma hastanelerinden yaymlanmistir. istanbul, iller arasinda ilk sirada yer
alirken, onu Ankara ve [zmir izlemektedir.
Sonug¢: Calismamizin sonuglarina goére en ¢ok atif alan 100 Tiirk¢e makale listesi Tiirk ortopedi camiasini ve
genel ortopedi bilim camiasini ilgilendirmektedir. Klinisyenler, gelecekteki makalelerinin etkisini ve atiflarini
iyilestirmek i¢in bu ¢aligsmay kullanabilir.

Anahtar Kelimeler: Atf, Bibliyometrik Analiz, Ortopedi

Abstract

Objective: This study aimed to classify and analyze the characteristics of the top 100 most cited articles published
in journals of orthopedic surgery in Scopus and Web of Science which the first authors were Turkish and the
institutions of the first authors were in Turkey.

Materials and Methods: Scopus and Web of Science databases were searched for the 100 most frequently cited
Turkish orthopedics journal articles published between 1983 and 2020 using the keywords "Orthopaedics,"
"Orthopaedics and Traumatology," and "Turkey."

Results: The most 100 cited articles were all published in English and were published in 33 different journals
identified using Web of Science and Scopus. The oldest of the most cited papers was published in 1992, and the
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most recent was published in 2017. The number of citations ranged from 271 in the first article to 52. 84 of the
articles were conducted in university hospitals, 11 in training and research hospitals, and 5 in state hospitals,
according to the findings. Istanbul was ranked first among the provinces, followed by Ankara and izmir.
Conclusions: According to the results of our study, the list of the most cited 100 Turkish articles is relevant for
the Turkish orthopedic community and the general orthopedic scientific community according to our knowledge.
Clinicians can use this study to improve the impact and citation of their future papers.

Keywords: Bibliometric Analysis, Citation, Orthopaedic

1. Introduction

Citations are the expression of a scientific study and
the number of times an article has been mentioned is
useful for determining its impact in the field. The
larger the number of times an article is cited, the more
effective and valid the piece and its authors are
thought to be (1).

Bibliometric analysis has recently been used to
evaluate the scientific production or levels of
journals, authors, institutions, or countries at the
national and international levels in various fields of
medicine (2,3). Analyzing the most cited publications
in a particular field is one of the most common
research (4,5).

Bibliometric  analysis  for  orthopedics and
traumatology is gaining popularity; most studies
show that more articles are being published in these
fields (6), (7), (8), (9), (10), (11), (12). These studies
are carried out to assess the quality and amount of a
country's or region's scientific output. Several
countries have utilized this strategy to improve their
scientific status, however, most studies are limited to
the field of orthopaedics and do not consider the
contributions of orthopedic surgeons. The separation
between orthopaedic sub-specialties has been more
obvious in recent years, and the number of
specialized journals accepting manuscripts only
linked to a single subject of orthopedics has increased
(13).

In the present study, we planned to classify and
analyze the characteristics of the top 100 most cited
articles published in journals of orthopedic surgery in
Scopus and Web of Science which the first authors
were Turkish and the institutions of the first authors
were in Tirkiye.

2. Material and Methods

The worldwide effective search engines Scopus and
Web of Science databases were searched for articles
published between 1983 and 2020 using the
keywords "Orthopaedics," "Orthopaedics and
Traumatology," and "Tiirkiye". The results of 11368
articles, reviews, and conference papers were
arranged in order of most to least cited. In this
analysis, the first 100 most cited papers were
analyzed and included. Papers with non-Turkish first
authors and institutions with non-Turkish first
authors were excluded at this point.

Two independent investigators examined the
abstracts of selected papers and analyzed them. The
authors' country, the date of publication, the journal
name, the institution, the first and senior authors, the
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study design or document type (clinical experience,
clinical review, meta-analysis, case report, original
article), sub-branch, and the total number of citations
and citations per year (citation density) were all
gathered from the articles.

Statistical analysis

The SPSS for Windows version 22.0 program was
used for statistical analysis (SPSS INC, Chicago, IL,
USA). The mean, standard deviation (SD), median,
or number, and frequency were used to show
descriptive data. To compare categorical data, the
Pearson chi-square test was used, whereas the Mann-
Whitney U test was used to analyze continuous
variables. The cutoff for significance was set at p
0.05.

3. Results and Discussion

3.1. Results

Given the system's regular updating of publications
and citation numbers, the search was completed in a
single day (January 4, 2021), and the parameters were
then analyzed. The most 100 cited articles were
ranked, with 271 citations at the top and 52 at the least
(Table 1). The oldest of the most cited papers was
published in 1992, and the most recent was published
in 2017. The distribution of the studies by year is
shown in Figure 1.

Table 1. First authors of the most cited articles and
the number of citations

Author Citation Count
Alanay, A. 271
Tandogan, R.N. 192
Ayhan, E. 187
Tezeren, G. 177
Ozkoc, G. 164
Gormeli, G. 162
Gormeli, G. 157
Sahin, V 150
Yilmaz, C 141
Altay, M. 122
Ozalay, M. 119
Sen, C. 117
Bilgen, O.F 116
Yazici, M. 115
Duymus, T.M. 114
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Guven, O. 114
Kanatli, U. 107
Gunal, . 106
Alemdaroglu, K.B. 100
Talu, U. 100
Demirhan, M. 98
Asik, M. 97
Kabak, S. 96
Baktir, A. 96
Akoahin, E. 95
Altay, T. 94
Enercan, M. 93
Aktas, S. 93
Kocaoglu, M. 93
Asik, M. 91
Rodop, O. 91
Ozdemir, H.M. 88
Kutlu, A. 86
Hamzaoglu, A. 85
Bozkurt, M. 85
Sener, N. 83
Sarlak, A.Y. 82
Kocaoglu, M. 82
Avci, S. 82
Demirag, B. 79
Benli, I.T. 78
Mustafa Ozdemir, H. 77
Goktiirk, E. 77
Guney, A. 76
Kalaci, A. 76
Altay, M. 75
Togrul, E. 75
Aydin, N. 74
Akel, I. 74
Binnet, M.S. 74
Deniz, G. 72
Yercan, H.S. 72
Omeroglu, H. 71
Asik, M. 71
Dogruel, H. 70
Yuceturk, A. 70
Aydogan, M. 69
Sar, C. 69
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Bozkurt, M. 68
Heybeli, N. 67
Karapinar, L. 66
Kose, N. 65
Atik, O.S. 65
Sevki, K. 65
Kabak, S. 64
Ogiit, T. 64
Demirhan, M. 64
Ozturan, K.E. 63
Kesmezacar, H. 63
Goksan, S.B. 63
Erdemli, B. 63
Urgiiden, M. 63
Cetik, O. 62
Cetik, O. 62
Atay, O.A. 62
Esenyel, C. 61
Yildiz, Y. 61
Cinar, M. 60
Hamzaoglu, A. 60
Arazi, M. 60
Ozkoc, G. 60
Us, A.K. 59
Karatoprak, O. 58
Karaoglu, S. 57
Aktas, S. 57
Asik, M. 57
Ofluoglu, O. 57
Ozdemir, HM. 56
Demirkan, F. 56
Tatari,H. 56
Berk, R.H. 56
Basarir, K. 55
Oztiirk, A. 55
Avci, S. 55
Eren, O.T. 54
Sarlak, A.Y. 53
Orhan, Z. 53
Alanay, A. 52
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Figure 1. Distribution of the most cited papers

Table 2. Journals that published the most cited articles

The publications were published in 33 different
journals identified using Web of Science and Scopus.
Knee Surgery Sports Traumatology Arthroscopy,
Spine, Archives of Orthopaedic and Trauma Surgery,
Arthroscopy Journal of Arthroscopic and Related
Surgery, and European Spine Journal were evaluated
as the top five journals publishing the most cited
articles (Table 2).

Number of
Name of Journal Publications
Knee Surgery Sports Traumatology Arthroscopy 10
Spine 10
Archives of Orthopaedic and Trauma Surgery 9

Arthroscopy Journal of Arthroscopic and Related Surgery

European Spine Journal

Journal of Bone and Joint Surgery Series A

Clinical Orthopaedics and Related Research

International Orthopaedics

Journal of Spinal Disorders and Techniques

Journal of Pediatric Orthopaedics

Journal of Hand Surgery

Journal of Orthopaedic Trauma

Foot and Ankle International

Injury

Journal of Arthroplasty

Journal of Foot and Ankle Surgery

Journal of Shoulder and Elbow Surgery

Acta Orthopaedica

Acta Orthopaedica Belgica

BMC Musculoskeletal Disorders

Journal of Hand Surgery British and European Volume

Journal of Hand Surgery European VVolume

Journal of International Medical Research

Journal of Orthopaedic Science

Journal of Pediatric Orthopaedics Part B

Journal of The American Podiatric Medical Association

Journal of Trauma

Journal of Trauma Injury Infection and Critical Care

Knee

Orthopedic Clinics of North America

Orthopedics

Skeletal Radiology

World Journal of Orthopaedics
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The top 100 most cited articles were divided into 3
different categories according to the publication
type. These were in the form of articles, reviews, and
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conference papers. Of the 100 studies, 92 were
articles, 5 were reviewed, and 3 were conference
papers. This distribution is shown in Figure 2.




Number

e—

m review

m article conference paper

Figure 2._Publication type of the articles.

84 of the articles were conducted in university
hospitals, 11 in training and research hospitals, and
5 in state hospitals, according to the findings.
Istanbul was ranked first among the provinces,
followed by Ankara and Izmir. The Orthopaedic and
Traumatology clinics at Istanbul University Faculty
of Medicine, Istanbul University Cerrahpasa
Medical Faculty, and Hacettepe University Faculty
of Medicine were listed among the top three in terms
of institutions (Table 3).

Table 3. Institutions where research for the most cited articles was carried out.

Institution Papers
Istanbul Universitesi 18
Istanbul Universitesi Tip Fakiiltesi(Cerrahpasa) 15
Hacettepe Universitesi 10

Florence Nightingale Hospital

Ankara Universitesi

Erciyes Universitesi

Dokuz Eyliil Universitesi

Ibn-i Sina Hospital

Selcuk Universitesi

Ankara University, Faculty of Medicine

Baskent Universitesi

Ankara Numune Education and Research Hospital

Acibadem Kadikdy Hospital

Istanbul Bilim University

Abant Izzet Baysal Universitesi

Mustafa Kemal Universitesi

Social Security Hospital

Gaziosmanpaga Universitesi

Eskisehir Osmangazi Universitesi

Baskent University Faculty of Medicine

Gazi University, Faculty of Medicine

Emergency Care and Traumatology Hospital

Siileyman Demirel Universitesi

Bursa Uludag Universitesi

VKV Amerikan Hastanesi

Fatih Universitesi Tip Fakiiltesi va Hastanesi

Celal Bayar Universitesi

Ege Universitesi

Ankara Numune Hospital

Kirikkale Universitesi

Kocaeli Universitesi

Fatih Universitesi

Cukurova Universitesi
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3.2. Discussion

The number of citations received by an article
determines its prominence and influence in the
medical literature. The number of citations
represents how many times the article has been read
and cited in other works. The number of citations is
determined not only by the type of article topic but
also by the impact the article has on the authors who
read it and cite it in future publications. This is the
first national analysis of the most cited articles in the
fields of orthopedics and traumatology. Recent
publications, authors, and institutions that have made
significant  contributions to the international
Orthopaedic literature are featured in this
bibliometric analysis. Furthermore, the number of
citations received by each work allowed for the
identification of key study areas and topics (14).
When the publication dates of the research were
examined, it was discovered that the articles with the
greatest citations were published between 2002 and
2009. It's possible that this happened since peak
citations take more time for articles. An article's
citations generally peak after seven years, therefore
publications from more recent years will take longer
to reach their citation top. We believe that advances
in implant technology, positive surgical treatment
outcomes, and an increase in the number of cases
have an impact on this situation (15,16).

The abstracts were used to determine the topics of
each article, which were then grouped by subject
field. With 25 and 20, respectively, spine surgery,
sports injuries, and arthroscopy topped the list.
Trauma came in third place with 15 articles. Adult
reconstruction and arthroplasty, as well as hand
surgery, were ranked fourth and fifth, respectively,
with ten articles each. Shoulder and elbow surgery,
pediatric orthopedic surgery, bone, and soft tissue
tumors, and foot and ankle surgery were ranked 6, 7,
8, and 9 in that order. When we looked at the studies,
we found that the most discussed topic was spinal
deformity and surgical techniques. These findings
indicate that the surgical method remains intriguing.
Our research has a few limitations. Book citations,
presentations, and citations that could be used in
other sections of the literature were not examined.
The snowball effect,' which has been documented in
earlier investigations, is another restriction (17,18).
According to this theory, the citation rates of
previously cited publications will rise in future
research. Another problem is that as time passes after
an article is published, the number of citations
grows. It should be noted that, regardless of the
quality of the article, this situation may have an
impact on the results.

4. Conclusion

Finally, this study investigates the most referenced
100 publications on orthopedic and traumatology in
which the first authors were Turkish and the first
authors' institutions were in Turkey and presents an
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analysis of orthopedic studies published in the last
30 years. Changes and advancements in orthopedic
surgery continue to pique interest. Unknown or
unmeasurable factors like internet search algorithms,
social media, and alt-metrics may have influenced
the current citation rank and may continue to do so
in the future. Because of the unique results or
conclusion of that particular study, the most
referenced publications may have prompted future
research on that issue. It will be fascinating to see
which pieces survive in the following ten years.
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Giris ve Amagc: Giiniimiizde prostat kanseri (PCa) tedavisinde cerrahi, androjen ablasyon tedavisi ve kemoterapi
gibi ¢ok sayida yaklagim bulunmaktadir. Ancak, androjen reseptorii (AR) hedefli terapiler veya mevcut terapilerin
dogal bilesiklerle kombinasyonunun gelistirilmesine halen ihtiya¢ duyulmaktadir. Sisplatin ¢esitli solid tiimoérlerin
tedavisinde yaygin olarak kullanilan ilk platin bazli kemoterapétik ajanlardan birisidir. Kafein (Cfn) altmistan
fazla bitki tiirlinde dogal olarak bulunan ve diinya ¢apinda en sik tiiketilen ndroaktif dogal {iriin olan ksantin tiirevi
bir alkaloittir. Anti-oksidan, anti-inflamatuar ve anti-kanser gibi ¢esitli biyokimyasal etkilere sahiptir. Bu
calismada, yaygin olarak kullanilan bir kemoterapétik ajan olan sisplatinin kafein ile kombinasyonunun PCa
hiicreleri lizerindeki etkilerini arastirdik.
Gerec ve Yontemler: Total-p38 MAPK, fosforile-(Thr180/Tyr182) p38 MAPK, total NF-«B, fosforile-(Ser536)
NF-kB, Siklin A2, Siklin B1, Siklin E1, AR, PSA ve VEGF-A protein ifadesi diizeyleri immiinoblotlama
caligmalari ile insan prostat kanseri hiicre hatt1 olan LNCaP hiicrelerinde incelenmistir.
Sonuclar: Elde ettigimiz sonuglar, Cfn'nin siklin A2, B1 ve E1 diizeylerini azaltarak, androjenik sinyal ile iliskili
AR ve PSA diizeylerini ve anjiyojenik diizenleyici VEGF-A protein diizeylerini baskilayarak sisplatinin LNCaP
hiicreleri tlizerindeki etkisini sinerjistik olarak doz-bagimli bir sekilde arttirdigimi gosterdi. Ayrica, sisplatin
kaynakli p38 MAPK ve NF-kB aktivasyonunun Cfn uygulamas tarafindan baskilandigini belirlendi.
Tartisma: Sonuglarimiz, sisplatin ve Cfn'nin kombine kullaniminin kemoterapétiklerin toksik dozunu azaltarak
PCa tedavisinde etkili bir terap6tik yaklagim sunabilecegini gostermektedir.

Anahtar Kelimeler: Androjen reseptorii, Kafein, Prostat kanseri, Sisplatin.

Abstract

Objective: Today, there are numerous approaches for prostate cancer (PCa) treatment, such as surgery, androgen
ablation therapy and chemotherapy. However, there is still a need to develop new androgen receptor (AR)-targeted
therapies or a combination of existing therapies with natural compounds. Cisplatin is the first platinum-based anti-
cancer drug which is one of the widely used chemotherapeutic agents in the treatment of various solid tumors.
Caffeine (Cfn) is a xanthine-derived alkaloid that occurs naturally in more than sixty plant species and is the most
frequently consumed neuroactive natural product globally. It has various biochemical effects, including anti-
oxidant, anti-inflammatory and anti-cancer. In the present study, we investigated the effects of the widely used
chemotherapeutic agent cisplatin and its combination with caffeine on PCa cells.
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Materials and Methods: We examined the protein expression level of total-p38 mitogen-activated protein kinase
(MAPK) phospho-(Thr180/Tyr182) p38 MAPK, total nuclear factor-xB (NF-«B), phospho-(Ser536) NF-kB,
cyclin A2, cyclin B1, cyclin E1, androgen receptor (AR), prostate-specific antigen (PSA) and vascular endothelial
growth factor A (VEGF-A) in human prostate cancer cell line LNCaP by immunoblotting assay.

Results: Our results indicated that Cfn synergistically increased the effect of cisplatin on LNCaP cells in a dose-
dependent manner by decreasing the cyclin A2, Bl and El levels, reducing androgenic signal-related AR and
PSA levels and angiogenic regulator VEGF-A levels. Also, we found that cisplatin-induced p38 MAPK and NF-

kB activation were suppressed by Cfn administration.

Conclusion: Our results suggest that combinatory usage of cisplatin and the cost-effective agent Cfn may exhibit
an effective therapeutic approach in the treatment of PCa by reducing the toxic dose of chemotherapeutics.

Keywords: Androgen receptor, Caffeine, Cisplatin, Prostate cancer.

1. Introductions

Prostate cancer (PCa) is the second most common
cancer type, which comprises 14.1% of cancers in
men and age, race, genetics, family history, obesity
and smoking are the most common risk factors for the
development of a prostate tumor. Today, there are
numerous approaches for prostate cancer treatment,
such as surgery, androgen ablation therapy,
chemotherapy and radiotherapy [1-8]. Androgen
ablation therapy which aims to reduce the levels of
serum androgens and inhibit androgen receptor (AR),
is the first-line treatment in PCa. However, PCa cells
may transform into a castration-resistant form
following treatment thereby treatment may fail [9-
11]. Therefore, developing new AR-targeted
therapies or combining existing treatments with
natural compounds is crucial for preventing
resistance.

Cisplatin [cis-diamminedichloroplatinum(II)] is the
first platinum-based anti-cancer drug, one of the
widely used chemotherapeutic agents in the treatment
of various solid tumors, including ovarian, bladder,
lung and testicular [12,13]. However, acquired
resistance against chemotherapeutics, including
cisplatin, constitutes the main hindrance to effective

treatment [14]. Besides that, identifying the
molecular mechanisms  underlying  acquired
resistance or researching the combinational

approaches that target preventing resistance is
essential for improving the efficacy of current
chemotherapeutics [15].

Caffeine (1,3,7 trimethylxanthine) (Cfn) is a
xanthine-derived alkaloid that occurs naturally in
over sixty plant species, such as cocoa beans, cola
seeds, coffee, and tea leaves and contains various
bioactive compounds. Moreover, it has well-known
anti-oxidant, pro-oxidant properties and anti-cancer
effects [16-20]. It has been shown that Cfn promoted
cell death in cancer cells and prevented mutagenesis
[18]. Due to Cfn being an easily accessible natural
product exhibiting broad biochemical effects, may be
an essential source of biochemical compounds that
may contribute to protection against PCa [21]. The
exact molecular mechanism of Cfn on PCa has not
been broadly investigated yet. Herein, we combined
cisplatin and Cfn to examine potential anti-cancer
effects in PCa.
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Mitogen-activated protein kinases (MAPKSs) are one
of the crucial components of the intracellular
signaling system that controls various physiological
processes, such as cell proliferation, cell death,
differentiation, and migration [22]. There are four
main cascades that share MAPK signaling pathways,
including the extracellular signal-regulated kinases
1/2  (ERK1/2), c-Jun amino-terminal kinases
(JNK1/2/3), p38-MAPK and ERKS5. Although all
kinases work in cascades, detailed molecular
interaction patterns have not been known yet,
because they interact with various cellular signals
[23]. Studies demonstrated that expression profiles of
MAPKSs changed depending on the cancer type. Also,
the link between the activation of MAPKs and
cisplatin resistance has been reported in numerous
studies [24]. Moreover, protein kinase signaling
pathways have been demonstrated to affect AR
signaling. It is thought that MAPK signaling pathway
activation may affect the AR-mediated gene
regulation in PCa cells [25,26].

The nuclear factor kappa B (NF-«xB) transcription
factor regulates innate and adaptive immune
responses. Due to the understanding of its supportive
role in cancer progression, the NF-«B signaling
pathway is one of the recently popularized signaling
mechanisms in cancer development and regulation. It
controls the angiogenesis and invasion in tumor cells;
therefore, it is among the main targets of new-era
chemotherapeutics [27]. In addition, MAPK and NF-
kB signaling pathways are interrelated in
inflammation-based cytokine release [28]. Herein,
we investigated the effects of Cfn alone or combined
with cisplatin on AR signaling which is crucial for
prostate carcinogenesis by acting through the MAPK
and NF-kB signaling pathways.

In this study, we investigated the effects of the widely
used chemotherapeutic agent cisplatin and its
combination with Cfn on PCa cells. While cisplatin
led to activation of MAPK/NF-«kB signaling and
decreased Vascular endothelial growth factor A
(VEGF-A) levels, co-treatment with Cfn and
cisplatin  suppressed MAPK/NF-kB activation,
decreased cell cycle proteins, VEGF-A, AR and
prostate-specific antigen (PSA) levels. Collectively,
our results suggest that combinatory usage of
cisplatin and the cost-effective agent Cfn may be an



effective therapeutic approach in the treatment of
PCa.

2. Materials and Methods

2.1 Materials: Cell culture plastic materials were
obtained from Sarsdeth. Fetal bovine serum (FBS),
L-Glutamine and other cell culture grade growth
requirements were obtained from Capricorn
Scientific. Roswell Park Memorial Institute (RPMI)
1640 Medium was purchased from LONZA

Bioscience. Caffeine (#C0750) and cisplatin
(#232120) were purchased from Sigma Aldrich.
Rabbit  polyclonal antibodies p38 MAPK

(#9212)(1:1000), phospho-p38 (Thr180/Ty3182)
MAPK (#9211)(1:1000), NF-xB (#8242)(1:2000),
cyclin A2 (#4656)(1:1000), cyclin Bl
(#12231)(1:1000) and cyclin E1 (#4129)(1:1000)
were obtained from Cell-signaling Technologies.
Rabbit polyclonal antibodies AR (#22089-1-
AP)(1:3000) and PSA (#10679-1-AP)(1:2500) were
provided from Proteintech. Rabbit polyclonal VEGF-
A (#E-AB-40004)(1:1000) was purchased from
Elabscience. Phospho NF-kB p65 (Ser536) (#BT-
PHS00191)(1:1000) was obtained from Bioassay
Technology Laboratory. Monoclonal mouse beta-
actin antibody (#A5316)(1:10000) was purchased
from Sigma Aldrich. HRP-conjugated goat anti-
mouse  (#31430)(1:5000) or goat anti-rabbit
(#31460)(1:5000) IgG (H+L) was provided from
Thermo Scientific. Caffeine and cisplatin were
dissolved in sterile protease and nuclease-free
ultrapure H>O (Gibco®).

2.2 Cell Culture: Human epithelial prostate
adenocarcinoma cell line LNCaP (CRL-1740™) was
obtained from American Type Tissue Culture
(ATCC). The cells were propagated in RPMI 1640
Medium completed with 10% FBS and 2 mM L-
glutamine under conventional cell culture conditions
(5% CO; and 95% air at a constant temperature of 37
°C). The absence of mycoplasma contamination was
regularly proved by MycoAlert™ Mycoplasma
Detection Kit (Lonza).

2.3 WST-1 assay: LNCaP cells were seeded in a 96-
well plate with 10,000 cells per well. After 24 hours,
agents were applied to the cells for 48 hours. Cell
viability was examined with the Cell Counting Kit-8
(CCK-8) assay following the manufacturer's
instructions (Abbkine #KTA1020). The absorbances
were measured at 450 nm using a microplate reader
(Biotek, Epoch2). The results were presented as %
cell viability in the graph.

2.4 Western blotting: Protein expression was
performed as described before [29]. Cell lysates were
prepared with Radioimmunoprecipitation assay
(RIPA) buffer and then insoluble materials were
removed by centrifugation at 14.000 rpm for 30 min
at 4°C. The concentration of isolated protein content
was determined by bicinchoninic acid assay (BCA)
kit (Thermo Scientific). Typically, 25-40 ug of total
protein was used in the protein analysis. Samples

92

were mixed with 4x Laemmli buffer (Bio-Rad) and
denatured at 95°C for 5 min. Protein samples were
separated on hand-cast polyacrylamide gels and then
transferred to an Immun-blot® PVDF membrane
(Bio-Rad). Target proteins were marked using target
specific-primary antibodies and visualized by
Pierce™ ECL Substrate (Thermo Scientific) using
ChemiDoc XRS+ system (Bio-Rad) following the
classical immunoblotting steps. Densitometric
analysis of protein bands was performed with ImageJ
software.

2.5 Statistical Analysis: The results were presented as
mean * standard deviation (SD). The statistical
significance of the differences between the groups
was determined by the Student t-test with a minimum
confidence interval of 95% using GraphPad Prism 7
software. The value of p<0.05 was considered
significant.

3. Results and Discussion

3.1 Result

3.1.1 The effect of co-administration of Caffeine and
cisplatin on LNCaP cell viability

To evaluate the anti-cancer effect of Cfn on cisplatin,
we first examined its effect on cell viability by WST-
1 based cell viability assay. Cfn and cisplatin doses
used in the study were determined by evaluating the
literature data [30-34]. Our results indicated that
10uM  cisplatin  administration  significantly
suppressed the viability of LNCaP cells compared to
the control group. Combined application of cisplatin
with Cfn doses (5, 7.5 and 15mM) significantly
improved the reducing effect of cisplatin on cell
viability in a dose-dependent manner compared to the
cisplatin-treated group alone (Figure 1). These results
suggested that Cfn enhanced the anticancer activity
of cisplatin in LNCaP cells.

120 -
100 —l—
80 %
60
40
20

% Cell Viability

Control  Cisplatin  Cfn 5mM Cfn 7.5mM Cfn 15mM

10pM

+ Cisplatin 10uM

Figure 1.

Investigation of the effect of Caffeine on the anti-
cancer activity of cisplatin in LNCaP cells. Cells
were treated with vehicle, 10uM cisplatin or its
combination with 5mM, 7.5mM and 15mM Cfn for
48 h and then the cell viability was measured using



WST-based cell viability assay. % cell viability was
graphed in terms of fold increase. (n=3) (* p<0.05)

3.1.2 Caffeine treatment reduces cisplatin-induced
MAPK activation.

We evaluated the effect of cisplatin and its
combination with Cfn on MAPK activation in
LNCaP cells by immunoblotting assay. Our results
indicated that cisplatin and Cfn did not affect the total
p38 MAPK levels, whereas phosphorylated at
Thr180/Tyr182 p38 MAPK levels increased through
cisplatin treatment compared to the control group.
Combined treatment with cisplatin and Cfn
remarkably decreased the phosphorylated p38
MAPK levels in a dose-dependent manner compared
to the cisplatin-treated group alone (Figure 2).
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Figure 2.

Evaluation of the effect of caffeine on p38 MAPK
activation. Cells were treated with vehicle, 10uM
cisplatin or its combination with SmM, 7.5mM and
15mM Cfn for 24 h and then total p38 MAPK,
phosphor (Thr180/Tyr182) p38 MAPK protein levels
were examined by immunoblotting. Beta-actin was
used as a loading control. Changes in protein
expressions were graphed in terms of fold increase.
(n=3) (* p<0.05)

3.1.3 Caffeine blocks the cisplatin-induced NF-«xB
signaling.

To evaluate the effect of the cisplatin and combining
with Cfn on NF-kB signaling, we examined the total
and phosphorylated at Ser536 position NF-kB levels
by immunoblotting studies. Our results indicated that
cisplatin  treatment  strongly increased the
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phosphorylated NF-kB levels in LNCaP cells.
Combined application of cisplatin with Cfn
efficiently reversed the Cfn-induced phosphorylated
NF-«B levels in a dose-dependent manner compared
with the cisplatin-treated group (Figure 3).
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Figure 3.

The effect of caffeine on NF-kB signaling in prostate
cancer cells. Cells were treated with vehicle, 10pM
cisplatin or its combination with SmM, 7.5mM and
15mM Cfn for 24 h and the levels of total NF-xB and
phospho(Ser536) NF-xB protein levels were
analyzed by immunoblotting studies. Beta-actin was
used as a loading control. Changes in protein
expressions were graphed in terms of fold increase.
(n=3) (* p<0.05)

3.1.4 Caffeine synergistically enhances cisplatin-
induced cell cycle arrest.

Induction of cell cycle arresting in cancer cells is a
powerful approach for the prevention of
carcinogenesis. For this aim, we tested the effect of
the combined treatment of cisplatin and Cfn on cell
cycle-related regulatory protein levels, including
cyclin A2, cyclin Bl and cyclin E1. Our results
indicated that cisplatin administration decreased
cyclin B1 and cyclin E1, whereas the levels of cyclin
A2 were not affected compared with the control
group. Co-treatment of cisplatin and Cfn strongly
decreased the protein levels of all tested cyclin
proteins in a dose-dependent manner compared to the
control or cisplatin-treated group (Figure 4).
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Figure 4.

Evaluation of the effect of caffeine on the level of cell
cycle-related cyclin proteins in prostate cancer cells.
Cells were treated with vehicle, 10uM cisplatin or its
combination with SmM, 7.5mM and 15mM Cfn for
24 h and the levels of cyclin A2, cyclin B1 and cyclin
E1 were examined by immunoblotting studies. Beta-
actin was used as a loading control. Changes in
protein expressions were graphed in terms of fold
increase. (n=3) (* p<0.05)

3.1.5 Co-treatment of Caffeine and cisplatin
remarkably reduces androgenic and angiogenic
signals in LNCaP cells.

To examine the possible improving anti-cancer effect
of Cfn on cisplatin, we co-treated the LNCaP cells
with cisplatin and Cfn and examined the AR, PSA
and VEGF-A protein levels by immunoblotting
assay. Cisplatin treatment markedly decreased the
expression levels of VEGF-A and PSA, whereas AR
levels had not affected compared to the control group.
Co-administration of cisplatin and Cfn strongly
reduced the AR, PSA and VEGF-A protein levels in
a dose-dependent manner (Figure 5).

Testing the effects of caffeine on androgenic
signaling in prostate cancer cells. Cells were treated
with vehicle, 10uM cisplatin or its combination with
SmM, 7.5mM and 15mM Cfn for 24 h and then the
expression level of VEGF-A, AR and PSA were
analyzed by immunoblotting. Beta-actin was used as
a loading control. Changes in protein expressions
were graphed in terms of fold increase. (n=3) (*
p<0.05)
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3.2 Discussion

The estimated number of new cases in 2023 of PCa
is expected to have the highest number of 288,300
among genital system-related cancer cases and about
34,700 people will be thought to die from PCa [35].
Current treatment options for PCa management are
radiation, surgery, chemotherapy and androgen
deprivation therapy [1-8]. Moreover, therapeutic
agents, including,  doxorubicin,  paclitaxel,
carboplatin, etoposide or combined therapies and
antiandrogens are used to reduce symptoms and
inhibit cancer growth [36,37]. However, these
chemotherapeutics have exhibited a systemic toxic
effects on organs that can cause significant side
effects on human health in long-term use [15,36].
Therefore, there is a need for natural products that can
expand the usage of chemotherapeutics by increasing
their therapeutic efficacy. Studies demonstrated that
coffee consumption diminished the risk of some
types of cancer such as colorectal, skin, liver, lung
and prostate as well [38-42].

Cfn is the most frequently consumed neuroactive
natural product in the world and is a part of the daily
diet of many people [43]. It has various beneficial
effects, including anti-oxidant, anti-inflammatory
and anti-cancer [16-17]. Although the effects of
several derivatives of Cfn have been shown on PCa
cells through inhibiting carcinogenic features such as
proliferation and migration, the molecular
mechanisms of action of Cfn have not been known
yet [42].

Platinum-based-chemotherapeutic agent, cisplatin is
best known for curing testicular cancer and is also



used in the treatment of other cancer types, including
ovarian, bladder, head and neck, lung and cervical
cancers [44]. Cisplatin exhibits cytotoxic or anti-
neoplastic effects on human tumors. Although it is a
broad-spectrum anti-cancer drug, it can lead to drug
resistance clinically which produces many side
effects [43-45]. Therefore, there is still a need to
develop more effective treatment strategies to
overcome the rapid progression of PCa and alleviate
the various side effects that may result from
chemotherapeutics.

In the present study, we examined the possible
booster effect of Cfn on the therapeutic power of
cisplatin in PCa. Firstly, we tested the effect of
cisplatin and its combination with Cfn on cell
viability of LNCaP cells. We found that combined
treatment of cisplatin with Cfn significantly
improved the anti-cancer effect of cisplatin in a dose-
dependent manner (Figure 1). These results suggest
that Cfn may have an enhancer effect on cisplatin's
anticancer properties. Next, we evaluated the effect
of cisplatin and its combination with Cfn on p38
MAPK signaling, our findings showed that cisplatin-
induced p38 activation in LNCaP cells. However,
combined treatment of cisplatin with Cfn markedly
decreased the p38 MAPK activation by inhibiting the
phosphorylation of p38 MAPK protein. p38 MAPK
signaling has been associated with resistance to
chemotherapeutics in several cancers [46,47].
Activation of p38 MAPK by cisplatin has been
previously reported [48]. Also, it was reported that
blockage of p38 MAPK potentiates cisplatin-induced
apoptosis in growth-arrested kidney tubular epithelial
cells [49]. Moreover, p38 MAPK inhibition
improved the sensitivity of 5-fluorouracil (5-FU)-
resistant SW480 (SW480/5-FU) human colon cancer
cells to noscapine, an oral anti-tussive agent, through
suppressing resistance [48]. Additionally, Pereira et
al. reported that inhibition of p38 MAPK signaling
sensitized the cisplatin-induced apoptosis in colon
cancer cells and in a mouse model for breast cancer
[50]. Consistent with the literature, our results
suggest that Cfn increases the therapeutic efficacy of
cisplatin in PCa cells (Figure 2).

NF-kB is a pivotal transcription factor that regulates
inflammatory responses, apoptosis, cell proliferation
and survival. Also, it has a role in cancer progression
and chemoresistance mechanisms through the
activation of a multitude of mediators, including anti-
apoptotic genes [49,51]. Present data indicated that
cisplatin treatment induced the NF-«xB activation by
inducing phosphorylation at Ser536 position.
Moreover, co-treatment of cisplatin with Cfn
markedly decreased the phosphorylated NF-xB
levels (Figure 3). NF-«B activation has been
associated with cisplatin resistance [52]. In a study
conducted with non-small cell lung cancer cells, it
was reported that suppression of NF-kB activation by
the NF-xB small molecule inhibitor, DHMEQ,
improved cisplatin sensitivity [53]. Our results
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suggest that Cfn increases the susceptibility of PCa
cells to cisplatin by decreasing NF-«B activation. The
cell cycle arrest effect of cisplatin on cancer cells is
known [53,54]. Cyclin proteins activate the phase-
specific cyclin-dependent kinases for progression
through the cell cycle [55]. Cyclin B1 interacts with
and activates the Cdk1 protein, allowing cells to enter
the mitotic phase [56]. Cyclin E1 regulates the S-
phase transition and DNA synthesis associated with
mitosis through activating CDK2 [57]. Also, cyclin
A2 is a crucial regulator protein of participation in the
regulation of the S phase as well as the mitotic entry
[58]. To test the enhancer effect of Cfn on cisplatin,
we co-treated the LNCaP cells with Cfn and cisplatin.
Our data indicated that Ctn strongly increased the cell
cycle-arresting effect of cisplatin by decreasing the
protein levels of cyclin A2, cyclin B1 and cyclin E1
(Figure 3). These results suggest that co-treatment of
Cfn with cisplatin may strongly induce cell cycle
arrest in LNCaP cells.

Lastly, we evaluated the augmenter effect of Cfn on
cisplatin in PCa cells, for this aim we examined the
androgenic signaling and angiogenic signal-related
protein levels by immunoblotting. We found that the
AR protein level, which is a ligand-activated
transcription factor and an important mediator in PCa
progression, remarkably decreased dose-dependently
by co-administration of cisplatin and Cfn. Also, alone
cisplatin treatment did not cause a prominent
alteration in AR protein levels. Also, PSA levels
decreased in a dose-dependent manner by co-
administration of cisplatin and Cfn (Figure 5).
Altered AR signaling is known to regulate the PCa
progression-related features such as migration,
invasion and differentiation [29]. Therefore, the
pharmacological inhibition of AR signaling by AR
signaling inhibitors (ARSIs) is being studied
extensively [59,60]. These results suggest that Cfn
can be used as a supplement in addition to traditional
treatments as a natural product in the treatment of
PCa. Additionally, we tested the effect of Cfn on
VEGF-A levels, which is a crucial mediator for
angiogenesis in cancer. It plays a pivotal role in tumor
growth and dissemination [61,62]. Our data indicated
that Cfn remarkably improved the weakening effect
of cisplatin on VEGF-A expression in LNCaP cells
(Figure 5).

Intrinsic or acquired resistance to chemotherapeutics
is one of the biggest obstacles to cancer treatments.
Herein, we evaluated the possible enhancer role of
Cfn on the therapeutic efficiency of cisplatin in PCa
cells. Present data suggest that Cfn administration
may remarkably improve the chemotherapeutic
efficiency of cisplatin by reducing the protein levels
of cell cycle-related cyclin A2, Bl and El levels,
decreasing the activation of NF-kB, p38 MAPK and
AR signaling and reducing the VEGF-A levels
(Figure 6).
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Figure 6. Mechanistic representation of co-treatment
of cisplatin and caffeine on PCa cells.

4. Conclusion

Present data suggest that Cfn may be a potent
enhancer for chemotherapeutics in PCa and it can
improve treatment success by reducing the toxic dose
of chemotherapeutics. However, further analysis is
needed to confirm the booster effect of Cfn on
cisplatin and also the synergistic mechanism of Cfn
on cisplatin in PCa.
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Oz
Giris ve Amag: Kistik ekinokokkozis (KE), Echinococcus granulosus larvalarinin neden oldugu paraziter bir
hastaliktir. KE benign karakterde bir hastalik olmasina ragmen komplike kistler varliginda morbiditesi yiiksektir.
En 6nemli komplikasyonlar safra yollarinin fistiilizasyonu ve intraperitoneal kist riiptiirleridir. Bu ¢aligmada kistik
ekinokokkozis cerrahisi sonrasi gelisen biliyer fistiiliin iizerine etki eden faktorleri incelemeyi amagladik.
Gere¢ ve Yontemler: 2011-2021 yillar1 arasinda KE nedeniyle ameliyat edilen hastalar geriye doniik olarak
incelendi. Ameliyat edilen tiim hastalarin demografik bilgileri, KE lokalizasyonu, kist boyutu, KE siniflandirmast,
cerrahi teknikler ve hastanede kalis siireleri kaydedildi. Tiim veri tiirlerinin kategorik degisken iizerindeki etkisi
ikili lojistik regresyon kullanilarak analiz edildi.
Bulgular: Hastalarin 299'u (%60,2) kadin, 198'i (%39,8) erkekti. Safra fistiilii olan ve olmayan grupta yas
ortalamalari sirasiyla 40.78 + 15.48 ve 41.27 + 15.36 idi. Safra fistiilii olan ve olmayan grup arasinda ortalama
kist boyutlar: sirasiyla 101.75 + 35.38 ve 94.01 + 35.43 idi ve aralarinda istatiksel olarak anlamli bir farklilik
bulduk (p=0.01). WHO smiflamasina goére kist yerlesimi ve kist tipi, kistobiliyer fistiil iizerinde istatistiksel olarak
anlamli bir etkiye sahipti (sirasiyla p= 0.00, p= 0.00). Kist tiplerine gore analiz, CE1, CE2, CE3A ve CE3B
kistlerinin biliyer tizerinde istatistiksel olarak anlamli derecede etkili oldugunu gosterdi. Fistiil olusumu CE1 tipi
kistler diger kist tiplerine gore daha etkiliydi. CE2, CE3A ve CE3B kistleri CE1'e gore daha az etkiliydi.
Sonug: Sol lob yerlesimli karaciger kist hidatiklerinde ve CE1 kistlerinde safra kagagi riski daha fazladir. Biiyiik
kistlerde safra kagag1 goriilme siklig1 artar.

Anahtar Kelimeler: Kistik ekinokokkozis, Paraziter Karaciger Hastalig1, Safra fistiili.

Abstract

Objective: Cystic echinococcosis (CE) of the liver is a parasitic disease caused by the larvae of Echinococcus
granulosus. Although CE is a disease with benign characteristics, its morbidity is high in the presence of
complicated cysts. The most important complications are fistulisation of the biliary tract and intraperitoneal cyst
ruptures. In this study, we aimed to examine the factors affecting the biliary fistula that developed after cystic
echinococcosis surgery.

Materials and Methods: Patients who underwent surgery for CE between 2011 and 2021 were analyzed
retrospectively. Demographic information, CE localization, cyst size, CE classification, surgical techniques and
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hospitalisation time of all operated patients were recorded. The effect of all data types on the categorical variable

was analyzed using binary logistic regression.

Results: Of the patients, 299 (60.2%) were female, and 198 (39.8%) were male. The mean age was 40.78 = 15.48
and 41.27 £ 15.36 years in the group with and without bile fistula, respectively. The mean cyst sizes were 101.75
+ 35.38 and 94.01 £ 35.43 between the groups with and without biliary fistula, respectively, and we found a
statistically significant difference between them (p= 0.01). Cyst location and cyst type according to WHO
classification had a statistically significant effect on the cystobiliary fistula (p= 0.00, p= 0.00, respectively).
Analysis by cyst types showed that CE1, CE2, CE3A, and CE3B cysts were statistically significantly effective on
biliary fistula formation. CE1 type cysts were more effective than other cyst types. CE2, CE3A, and CE 3B cysts

were less effective than CE1.

Conclusion: The risk of bile leakage is higher in hepatic hydatid cysts located in the left lobe and in CE1 cysts.

The incidence of bile leakage increases in large cysts.

Keywords: Biliary Fistula, Cystic echinococcosis, Liver Diseases, Parasitic

1. Introduction

Cystic echinococcosis (CE) of the liver is a parasitic
disease caused by the larvae of Echinococcus
granulosus [1]. It is more prevalent in regions
associated with livestock, such as Asia, Africa,
South America and Central Europe. In Turkey, the
Eastern Anatolia Region is endemic to this disease.
CE can be detected in varying sizes. It can be
detected incidentally asymptomatically or manifest
with abdominal pain and a palpable mass. Although
CE is a disecase with benign characteristics, its
morbidity is high in the presence of complicated
cysts. The most important complications are
fistulization of the biliary tract and intraperitoneal
cyst ruptures [2]. Cystobiliary fistula (CBF) can be
detected in two types, frank and occult. Frank type
can be detected in the preoperative period, while
occult type fistulas occur after the operation or
interventional procedures [3].

Patients with a cystic echinococcosis with
cystobiliary communication may experience a
prolonged postoperative recovery period and require
additional radiological imaging and interventional
treatment methods such as endoscopic retrograd
cholangio pancreatography (ERCP) [4]. In cases
without proper drainage in the postoperative period,
bile may accumulate in the cavity due to bile
leakage, an infection may develop, and as a result,
the patient may present again with an abscess. To
avoid such complications, many surgical techniques
such as omentoplasty, cholecystectomy, and T-tube
drainage are routinely used in cavity management
[5, 6, 7, 8]. Despite this, biliary fistula formation
after CE surgery is still a cause of morbidity.

This study aimed to analyze the factors affecting the
development of biliary fistula after cystic
echionococcosis surgery and to determine the risk
factors. Accordingly, the secondary aim was to
contribute to studies that will minimize
complications through the management of
modifiable risk factors.

2. Materials and Methods

This study was approved by Erzurum Atatiirk
University Faculty of Medicine Ethics Committee
(No: 4/11/2021-Approval number 7-51). All
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procedures in this study involving human
participants were performed in accordance with the
1964 Declaration of Helsinki and its later
amendments.

All patients who were operated on with the diagnosis
of CE in the Hepatobiliary Surgery service of
Erzurum Atatiirk University University Research
Hospital between 2011 and 2021 were
retrospectively analyzed (n: 497). The data of the
patients were retrieved electronically from the
hospital information system and manually from the
patients' archive files and evaluated. CE patients
treated percutaneously with interventional radiology
were not included in the study. Demographic
information (age, gender), CE localization, cyst size,
CE classification according to WHO [9], surgical
techniques  (cystotomy and  omentoplasty,
cholecystectomy,  partial  cystectomy), and
hospitalization time of all operated patients were
recorded. The effects of these characteristics, which
are considered possible risk factors, on the
development of biliary fistula were investigated.

2.1 Statistical Analysis

Quantitative parameters were given as arithmetic
meantstandard  deviation, while categorical
variables as numbers and percentages. Distribution
of numerical data was evaluated with Shapiro—Wilk
test, Kolmogorov—Smirnov test, and histogram
graphics. Numerical data that did not show normal
distribution within the two groups were compared
with the Mann Whitney U test. Categorical data
were also compared with the Pearson chi-square test.
The effect of all data types on the categorical
variable was analyzed using binary logistic
regression. Data were analyzed at a 95% confidence
interval and significance value was accepted as
p<0.05. SPSS version 26 software was used for
statistical analysis.

3. Results and Discussion

3.1. Results

The general characteristics of the patients are shown
in Table 1. Of a total of 497 patients, 352 (70.8%)
did not develop biliary fistula, while 145 (29.1%)
did. Of the patients, 299 (60.2%) were female, and
198 (39.8%) were male. The lowest age was 19, and



the highest was 83 among the treated patients. The
mean age was 41.27 + 15.48 and 40.78 + 15.36 years
in the group with and without bile fistula,
respectively. The mean hospital stay was 13.97 +
7.34 and 13.61 + 7.34 days in the group with and
without biliary fistula, respectively. Of all cases,
325 (65.4%) of the cysts were in the right lobe, 107
(21.5%) were in the left lobe, 25 (5%) were bilobar,

Table 1. Patients’ characteristics

and 40 (8%) were centrally located. In patients who
developed biliary fistula, 230 (65.3%) of the cysts
were in the right lobe, 90 (25.6%) in the left lobe, 15
(4.3%) were bilobar, and 17 (4.8%) were centrally
located. In the other group, 95 (65.5%) of the cysts
were in the right lobe, 17 (11.7%) in the left lobe, 10
(6.9%) were bilobar, and 23 (15.9%) were centrally
located.

Parameters Non Bile Fistula (n: 352) | Bile Fistula | p
(n:145)
Age 40.78 £ 15.36 (83-19) 41.27 £+ 15.48 | *0.69
(20-83)
Female 217 (61.6%) 82 (56.6%)
Gender Male 135 (38.4%) 63 (43.4%) #1029
CEl 140 (39.8%) 27 (18.6%)
CE2 82 (23.3%) 56 (38.6%)
Cyst type CE3A 58 (16.5%) 30 (20.7%) *%(.000022
CE3B 36 (10.2%) 22 (15.2%)
CE4 36 (10.2%) 10 (6.9%)
Right Lobe 230 (65.3 %) 95 (65.5%)
. Left Lobe 90 (25.6 %) 17 (11.7%)
Cyst Location Bilobar 15 (4.3%) 10 (6.9%) *%(.000009
Centre Lobe 17 (4.8%) 23 (15.9%)
Cyst size 94.01 +35.43 (41 -221) | 101.75 + 35.38 | *0.01
(40 - 198)
Cystotomy 270 (76.7 %) 68 (46.9 %)
Cystotomy +10 30 (20.7%)
Surglc‘al Omentoplasty #%0.000011
Technique Cystotomy + | 81(23%) 22 (15.2%)
Cholecystectomy
Partial Cystectomy 1 (0.3%) 25 (17.2%)
Hospital Duration 13.61 +7.83 13.97 +7.34 *0.46

* p value calculated using Mann-Whitney U test
** p value calculated using Pearson Chi-Square test

Among those who developed cystobiliary fistula, 27
(18.6%) had CE1, 56 (38.6%) had CE2, 30 (20.7%)
had CE3A, 22 (15.2%) had CE3B, and 10 (6.9%)
had CE4 hydatid cysts. Of the patients who did not
develop cystobiliary fistula, 140 (39.8%) had CEl,
82 (23.3%) had CE2, 58 (16.5%) had CE3A, 36
(10.2%) had CE3B, and 36 (10.2%) had CE4
hydatid cysts. Being performed on 338 (68%) of all
cases, cystotomy was the most frequently performed
surgical method. Cholecystectomy was performed
along with cystotomy in 113 (22.7%) patients.
Binary logistic regression analysis was used to
analyze the factors affecting the development of
biliary fistula in patients with CE (Table 2).
According to this analysis, although the decrease in
cyst size showed that the risk of development of
biliary fistula increases, this factor may not be taken
into account due to the small confidence interval and
the p value close to the threshold (p: 0.038, OR:
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0.994, %95 CI: 0.988 — 1.000). On the contrary, we
found a significant difference in mean cyst sizes
between the two groups (Table 1, p= 0.01). Mean
cyst size was 94.01 £35.43 (41 — 221) cm in patients
without biliary fistula (n: 352), and mean cyst size
was 101.75 £ 35.38 (40 — 198) cm in patients with
biliary fistula. Accordingly, the mean cyst sizes are
higher in patients who develop biliary fistula.

Cyst location and cyst type according to WHO
classification had a statistically significant effect on
the CBF (p= 0.00, p= 0.00, respectively). While
cysts located in the right lobe are effective on the
development of biliary fistula, cysts located in the
left lobe increase the risk of CBF more than cysts
located in the right lobe (p= 0.01, OR: 2.130, %95
CI: 1.177 — 3.854). Cysts located in the right lobe
also increase the risk of CBF more than centrally
located cysts. Cysts located in the right lobe increase
the risk of CBF more than cysts located centrally (p=
0.00, OR:0.279, 95% CI:0.137- 0.568). Bilobar
localization of the cyst, on the other hand, had no
effect on the development of biliary fistula.




In conclusion, the risk of biliary fistula formation is
higher in left lobe cysts, while bilobar cysts have no
effect on biliary fistula formation.

Analysis by cyst types showed that CEl, CE2,
CE3A, and CE3B cysts were statistically
significantly effective on biliary fistula formation.
Whereas, CE4 cysts had no effect on the
development of biliary fistula (p: 0.183). CE1 type
cysts were more effective than other cyst types. CE2,
CE3A, and CE3B cysts were less effective than CE1
(Table 2).

Table 2. Binary logistic regression analyze

OR 95%CI P

Age 1.005 | 0.991-1.019 | 0.479

Gender 0.785 1 0.515-1.196 | 0.259

Cyst size 0.994 | 0.988-1.000 | 0.038

Right lobe 0.00003

Left lobe 2.130 | 1.177-3.854 | 0.012

Bilobar 0.658 | 0.276 —10.345
1.569

Centre 0.279 | 0.137 — 1 0.00004

lobe 0.568

CE 1 cyst 0.00005

CE2cyst | 0.265 | 0.152 — 1 0.000004
0.463

CE3Acyst | 0.322 | 0.172 — | 0.0001
0.601

CE3Bcyst | 0.292 | 0.145 —10.001
0.591

CE 4 cyst 0.562 | 0.240 —10.183
1.314

3.2.Discussion
CBF is common in patients with cystic

echinococcosis and is the most significant cause of
morbidity. Two theories have been proposed about
its pathogenesis. The first is that the hydatid cyst
compresses the bile duct walls and causes necrosis
and fistula over time. The second is the leaks that
occur when the pressure on the small bile ducts
opening into the hydatid cyst is removed [10]. These
leaks can be of occult or frank type [11]. Their
incidence varies in various series and is between 3%
and 37%][5,6]. In our series, the incidence of
cystobiliary fistula in patients who underwent liver
hydatid cyst surgery was 29.2%, occult type cysto
biliary communication was 26.4%, and frank type
was 2.8% [12].

In patients with CE presenting with cholangitis or
jaundice, it can be understood that bile ducts are
opened into the cyst and a CBF has developed. It has
been shown that endoscopic interventions to be
performed in the preoperative period in these patient
groups reduce bile leakage in the postoperative
period, thus reducing morbidity [13] In addition,
more care is taken in the intraoperative period in
conservative surgeries and primary suturing is
attempted while minding bile leakage. Patients who
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have undergone radical surgery such as cystectomy,
resection, and peri-cystectomy have lower risk of
bile leakage. However, the application of a major
surgical technique due to a benign disease is
controversial as it will prolong the operation time
and cause morbidity [7, 14, 15]

Medical, surgical, and PAIR (Puncture-aspiration-
injection-reaspiration) methods are used for the
treatment of CE, depending on the size and type of
the cyst. While medical treatment with albendazole
is preferred for hydatid cysts smaller than 5 cm,
invasive procedures can be applied for larger cysts
PAIR treatment should be considered primarily for
CE1, CE3, and CE2 type hydatid cysts whose
medical condition is not suitable for surgery
according to the WHO classification [9]. In CE 4
hydatid cysts, if infected fluid contents are present,
percutaneous intervention or, if appropriate, surgical
treatment may be considered. There is no need for
any treatment for a CES cyst since it is an inactive
hydatid cyst Percutaneous treatments are minimally
invasive surgical methods and should be considered
in suitable cases because they are less risky and
costly [16]. Percutaneous catheter or surgical
treatment is more appropriate in the case of minor
bile duct opened into the cyst.

Cyst type and size are taken into account in the
management of liver hydatid cysts. We revealed that
cyst types have an effect on bile leakage. We found
that CE1 type cysts were the type that increased the
risk of biliary fistula formation the most while CE4
type cystshad no effect. For this reason, we think that
minor bile leaks should be paid attention to when
performing surgical treatment in CE1, CE2 ve CE3
cysts.

There are studies in the literature reporting the size
of the cyst as an important determinant of the
presence of CBF. Atli et al. concluded that a cyst
diameter of >10.5 cm was a significant predictor of
cyst rupture, whereas a cyst diameter of >14.5 cm
was significant for occult CBF. Demircan et al.
reported that a cyst diameter of >8.5 cm was a
predictor of biliary fistula [17, 18, 19] In addition,
there are also studies reporting that there is no
relationship between cyst sizes and CBF
development [20]. In present study, we could not
reveal that cyst size affects the formation of CBF as
arisk factor by regression analysis. However, due to
the significant difference in cyst sizes between the
two groups, we think that larger cysts develop more
CBF. Also, we suggest considering the use of a
catheter if percutaneous treatment is to be applied in
large-sized CEl cysts. Because, if there is
cystobiliary fistula, the large size of the pouch in
large cysts may cause the development of an abscess
in this pouch. Our study suggests that because of the
most increased risk in CEl cysts, these patient
groups should be followed more closely to prevent
morbidity after the procedure or surgery.



There are not many studies about the anatomical
location of the cyst for CBF. However, it has been
reported that there is no difference with its location
[20]. Bilobar cysts had no effect in this study. We
found that cysts located in the left lobe also
increased the risk of developing biliary fistula 2
times more than cysts located in the right lobe.
Therefore, a closer follow-up is required after the
procedure in cysts in the left lobe.

In our series, we mostly performed conservative
surgery. Fistula developed less frequently in patients
who underwent cholecystectomy and repaired bile
leakage. In addition, we found that postoperative
bile leakage was higher in patients who underwent
partial cystectomy. Therefore, we think that
cholecystectomy and leakage control from the cystic
duct are a reliable method, especially in patients with
biliary contamination into the cyst. In addition, we
recommend performing radical resection, such as
pericystectomy, instead of partial cystectomy, when
necessary.

The limitations of our study are its retrospective
design and the inclusion of only patients who
underwent surgery, not those who were followed up
with percutaneous or medical treatment. However,
considering the number of patients examined, it is
indeed one of the longest series in the literature. It is
a unique study in terms of investigating the risk of
bile leakage. It will contribute to studies on cysto
biliary communications, which 1is the most
significant factor determining morbidity and
mortality in liver hydatid cysts.

4. Conclusion

The risk of bile leakage is higher in hepatic hydatid
cysts located in the left lobe and in CE1 cysts. The
incidence of bile leakage increases in large cysts.
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Oz
Giris ve Amag: Bu calismanin amaci, kanser hastalarinin radyoterapi 6ncesi ve sonrasi anksiyete ve depresyon
diizeylerinin ve yasam kalitelerinin incelenmesidir.
Gere¢ ve Yontemler: Bu calisma prospektif tanimlayici bir ¢alismadir. Radyoterapi ncesi ve sonrasi veri
toplamak igin Hasta Bilgi Formu, Hastane Anksiyete Depresyon Olgegi (HADS) ve Yasam Kalitesi Olgegi
(EORTC QLQ-C30) kullanildi. Veriler ki-kare testi, t-testi ve ¢ok degiskenli regresyon analizi ile analiz edildi.
Bulgular: Radyoterapi 6ncesi ve sonrasi yasam kalitesi 6lgeginin alt 6l¢ek puan ortalamalar1 arasinda istatistiksel
olarak anlaml fark belirlendi. Radyoterapi 6ncesi anksiyete ve depresyonun emosyonel fonksiyon alt 6lgegini
%52, radyoterapi sonrasi anksiyeteyi ise %67 oraninda etkiledigi belirlendi.
Sonug¢: Bu ¢aligmanin bulgulari, radyoterapi alan kanser hastalarinda yas, kemoterapi, metastaz varligi, anksiyete
ve depresyonun yasam kalitesi tizerindeki anlamli etkisini vurgulamaktadir. Onkoloji hemsirelerinin radyoterapi
alan kanser hastalarinda anksiyete ve depresyonu degerlendirmeleri ve egitim vermeleri onerilir.

Anahtar Kelimeler: Anksiyete, Depresyon, Radyoterapi, Yasam Kalitesi.

Abstract
Objective: This study aimed to investigate anxiety and depression levels and quality of life in cancer patients
before and after radiotherapy.
Materials and Methods: This study is a prospective descriptive study. Data were collected via patient information
form, Hospital Anxiety Depression Scale (HADS) and European Organization for Research and Treatment
(EORTC QLQ-C30) before and after radiotherapy. Data were analyzed by chi-squared test, t-test, and multivariate
regression analysis.
Results: There was a statistically significant difference between the mean scores for the subdimensions of the
QOL scale before and after radiotherapy. Anxiety and depression before radiotherapy were found to affect the
emotional function subdimension by 52% and anxiety after radiotherapy by 67%.
Conclusion: The findings of this study emphasise the significant effect of age, chemotherapy, presence of
metastasis, anxiety and depression on quality of life in cancer patients receiving radiotherapy. We recommend that
oncology nurses should evaluate anxiety and depression and provide training in cancer patients receiving
radiotherapy

Keywords: Radiotherapy, Anxiety, Depression, Quality of Life
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1.Introduction

Pre- and post-treatment anxieties and depression are
common in patients with cancer who undergo
radiation therapy [1,2]. Fear of radiotherapy
machines, lack of patient education before
radiotherapy, and possible short- and long-term side
effects such as skin reactions, dry mouth, fatigue,
mucositis, dysphagia, lymphedema, nausea and
vomiting, diarrhea, radiation cystitis, and sexual
problems after radiotherapy may all cause anxiety and
depression in affected patients [3]. Such
psychological mood changes may also vary according
to the patient's age, marital status, gender, and
presence of metastases [3,4]. Quality of life (QoL) is
a multi-faceted concept that involves physical, social,
emotional, and psychological dimensions. Optimal
QoL in oncology patients is dependent on both the
psychological and physical well-being of the
individual [5]. Factors like being diagnosed with
cancer, coupled with severe anxiety and even
depression before, during, and after therapy further
deteriorate psychological well-being of patients,
which in turn leads to prolonged hospital stay,
reduction in survival, and poor compliance with
therapy [6].

In all chronic diseases, including cancer, the primary
objective of oncology nurses should be to collaborate
with other members of the healthcare team and
maintain the patient's quality of life at an optimal
level [1-4]. By assessing the anxiety and depression
levels of patients scheduled to receive radiation
therapy, nurses can develop a comprehensive care
plan that promotes the emotional well-being of cancer
patients [7,8]. Although there has been some research
into anxiety, depression, and quality of life in cancer
patients receiving radiotherapy [1,9-13], there is no
observational or descriptive study that specifically
examines the effects of anxiety and depression on
quality of life in cancer patients before and after
radiotherapy. In addition, there is limited research on
cancer patients' experiences of anxiety and depression
before and after radiotherapy, as most studies focus
on these issues in the context of general cancer and
chemotherapy [14,15]. This study therefore aimed to
assess the levels of anxiety, depression, and quality of
life in cancer patients before and after radiation
therapy.

2. Materials and Methods

2.1. Design and Participant

For this prospective descriptive study, patients were
asked to complete self-report questionnaires before
their first radiotherapy session and immediately after
their last one. The study population was composed of
patients who received outpatient radiotherapy
treatment at a university hospital's radiation oncology
clinic in Turkey from April to December 2019.
Sample size calculations were conducted using
G*Power statistical analysis to determine a minimum
sample size of 67 people, with an alpha value of 0.05,
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power level of 0.80, and Cohen's effect size of ® = 0.5
[16]. Inclusion criteria included being over 18 years
old, able to speak Turkish and understand
instructions, and scheduled for their first radiotherapy
treatment. A total of 96 patients met the criteria and
were included in the study.

2.2. Data Collection Tools

2.2.1 Personal information form

The researchers created a personal information form
based on previous literature [17-19]. The form
consisted of 21 items in two parts, including
sociodemographic data (age, gender, education,
marital status, and employment status) and disease-
related information.

2.2.2 Hospital Anxiety Depression Scale (HADS)
The Hospital Anxiety Depression Scale (HADS) was
created by Zigmond and Snaith in 1983 and
comprises 14 questions. Seven of the scale items
(odd-numbered) measure anxiety, while the other
seven items (even-numbered) measure depression.
Respondents answer the questions using a four-point
Likert scale, with each option assigned a score of 0 to
3 [18]. The scores for anxiety and depression are
classified separately into four categories: normal (0-
7), mild (8-10), moderate (11-14), and severe (15-21)
[20,21]. Aydemir et al. (1997) tested the Turkish
validity and reliability of the HADS [22].

2.2.3 The European Organization for Research and
Treatment (EORTC) QLQ-C30

Aaronson et al. (1993) created the European
Organization for Research and Treatment (EORTC)
QLQ-C30 to evaluate the quality of life of cancer
patients [23]. The scale contains 30 items divided into
three parts: General Health Status (GHS) and two
subdimensions-Functional Health (FH) and Symptom
Scales (SS). Scores for each item range from 0 to 100.
Higher scores on the Functional Health and General
Health Status subdimensions and lower scores on the
Symptom Scales indicate a higher quality of life [23].
Giizelant et al. (2004) conducted a psychometric
evaluation of the scale for the Turkish cancer
population. [24].

2.3. Statistical Analysis

The Statistical Analysis System (SAS 9.4) software
package was utilized to analyze the data collected in
this study. Descriptive statistics were presented in
tables with means, counts and percentages. To
determine whether the data were normally
distributed, the Shapiro-Wilk test was applied. The
data that satisfied the normality condition was
analyzed using parametric tests. Chi-squared test was
used to evaluate the difference between anxiety and
depression scores before and after radiotherapy. In
addition, t-tests were used to assess differences
between quality of life and anxiety-depression
subdimensions. The effects of sociodemographic,
disease-specific, and anxiety-depression
subdimensions on QoL subdimensions were assessed
by multivariate regression analysis. The results of the



study were evaluated at a significance level of p <
0.05 and with a confidence interval of 95 %.

2.4. Ethical Approval

The study was carried out in accordance with the
ethical principles outlined in the World Medical
Association Declaration of Helsinki. The research
was approved by both the hospital’ s management
(Approval No: 26708535-010.99-E.37923, Date:
March 19, 2019) and the Clinical Research Ethics
Committee (Approval no: 104, Date: February 6,
2019). All participants were educated about the scope
and purpose of the research and informed about their
right to decline participation and were assured that
their information would be kept confidential. Prior to
the commencement of the study, written and verbal
consent was obtained from all participants.

3. Results and Discussion

3.1. Results

Out of the 120 patients who were evaluated before
radiotherapy, 96  patients completed the
questionnaires before and after radiotherapy,
resulting in a response rate of 80%. Table 1 presents
the sociodemographic and clinical characteristics of
the sample group. The study found that 62.5% of
patients were worried about receiving radiotherapy
(62.5% responded affirmatively to the question "Are
you anxious about receiving radiotherapy?"), while
27.1% indicated that their anxiety stemmed from the
fear of not being able to manage the side effects of
radiotherapy. It was noted that all patients had regular
visits with their doctors/nurses during radiotherapy,
and 79.2% of them had weekly interviews (Table 1).

Table 1. Sociodemographic and  Clinical
Characteristics of Patients Undergoing Radiotherapy
(n=96)

Variable n (%)
Age (Mean + SD)

55.04£10.38 (range: 35 -77)

Gender

Female 50 (52.1)
Male 46 (47.9)
Education

Illiterate 16 (16.7)
Secondary school 59 (61.4)
Higher education 21 (21.9)
Marital Status

Married 76 (79.2)
Single 20 (20.8)
Employment Status

Employed 24 (25.0)
Unemployed 72 (75.0)
Income Status

Income less than expenses 56 (58.3)
Income equal to expenses 32(33.3)
Income more than expenses 8 (8.4)
Medical Diagnosis

Lungs 17 (17.7)
Head and Neck 13 (13.5)
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Bone and Soft Tissue 8(8.3)
Breast 36 (37.5)
Stomach 3(33.2)
Urogenital 19 (19.8)
Metastasis

Yes 27 (28.1)
No 69 (71.9)
Target of Treatment

Palliative 18 (18.8)
Adjuvant 49 (51.0)
Curative 29 (30.2)
Radiotherapy area

Abdomen 5(5.2)
Head and neck 22 (22.9)
Extremity 1(1.1)
Pelvis 22 (22.9)
Thorax 46 (47.9)
Chemotherapy

Yes 54 (56.3)
No 42 (43.7)
Surgery

Yes 59 (61.5)
No 37 (38.5)
Hormonotherapy

Yes 15 (15.6)
No 81 (84.4)
Immunotherapy

Yes 19 (19.8)
No 77 (80.2)
No prior treatment

Yes 16 (16.7)
No 80 (83.3)
Concomitant disease

Yes 44 (45.8)
No 52 (54.2)
Nutritional status

Good 60 (62.5)
Medium 34 (35.4)
Poor 2(2.1)
Are you anxious about

receiving radiotherapy? 36 (62.5)
Yes 36 (37.5)
No

If yes or partially yes, why

are you anxious?

It does not frighten me 36 (37.5)
Fear of radiotherapy machine 4(4.2)
Fear that something bad will

happen during radiotherapy 12 (12.5)
Fear that radiotherapy will not

work 6(6.3)
No healthcare personnel will

accompany me during 1(1.0)
radiotherapy

Fear of inability to cope with

side effects that may develop 26 (27.0)
after radiotherapy

Lack of information about

radiotherapy 11(11.5)




Did you regularly see your

doctor/nurse during

radiotherapy?

Yes 96 (100)
No 0(0.0)
If yes, how often did you see

them?

Every week 76 (79.0)
Every 15 days 4 (4.0)
Before and after each 16 (17.0)
radiotherapy session

The ratio of patients experiencing severe anxiety
before radiotherapy was 3.1%, while severe
depression was reported in 4.2% of patients. After
radiotherapy, although the percentage of patients
experiencing normal anxiety increased from 60.4% to
65.6%, the incidence of severe anxiety increased to
10.4%, and severe depression increased to 9.4%
(Figure 1). The depression subdimension scores
(mild, moderate, severe, normal) did not show a
significant difference before and after radiotherapy,
whereas the anxiety subdimension scores exhibited a
significant difference (p < 0.05) (Figure 1).

Angiefy

Posttest
Prefest
Depression
Posttest
Pretest

0 20 40 60 80
Normal mMedium mMid mSerious

Figure 1. Differences Between Anxiety-Depression
Levels of Cancer Patients Before and After
Radiotherapy

Mean scores for symptoms of fatigue, nausea,
vomiting, insomnia, and loss of appetite were all
significantly higher after radiotherapy (p<0.05) than
before radiotherapy. Subdimension scores of the QoL
scale, including the functional subdimension
(64.70£23.72), physical (58.61£27.65), and social
(57.29+£36.58), were lower at post-test (Table 2).
Multivariate regression analysis showed that the
independent variables of age, metastatic status,
chemotherapy, and depression before radiotherapy
explained 40% of the physical function subdimension
of the QoL scale (f =-0.592, B =-21.428, f =11.900,
B =-2.367, p < 0.05). Marital status, chemotherapy,
anxiety, and depression explained 33% of the social
function subdimension (f = 15.695, p = 16.308, p = -
1.862, B =-2.523, p<0.05). The independent variables
of anxiety and depression explained the emotional
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function subdimension by 52% (B = -3.067, B = -
0.975, p < 0.05). The independent variables of
metastasis and depression explained the role function
subdimension by 29% (B = -25.392, B = -2.762,
p<0.05) (Table 3).

After radiotherapy, the independent variables of
metastasis and depression explained 46% of the
physical function subdimension (f = -14.055, B = -
2491, p < 0.05), 36% of the social function
subdimension (f =-16.196, p =-2.738, p < 0.05), and
41% of the role function subdimension ( =-15.097,
B =-3.231, p < 0.05). Anxiety alone explained 67%
of the emotional function subdimension of the QoL
scale (B =-4.257, p <0.05) (Table 4).

3.2. Discussion

Oncology patients undergoing radiation therapy are at
a heightened risk for mental health issues, including
anxiety and depression, so detecting such issues early
can reduce morbidity rates and enhance treatment
efficacy [2]. In this study, over half of the patients
(62.5%) reported feeling anxious about receiving
radiotherapy, with fear of not being able to cope with
the side effects (27.1%) being the primary cause of
their anxiety. Radiotherapy is a treatment method that
involves using advanced technology to expose the
patient's body to ionizing radiation in a specialized
environment, where the patient is monitored from
outside by cameras [25,26]. As a result, patients
scheduled to receive radiotherapy for the first time
may experience anxiety related to factors such as
being confined in a small space, lack of privacy,
absence of family members, and insufficient
information about the treatment [25,26]. While it is
reasonable for patients to be concerned about the
management and potential side effects of radiation
therapy, steps should be taken to minimize harm to
the patient. This study reports on the characteristics
of patients who are at risk for such concerns.

No significant difference was found between the
depression  subdimensions before and after
radiotherapy; however, there was a significant
difference between the anxiety subdimensions. After
radiotherapy, an increase in the number of patients
with severe anxiety and depression was observed. In
a study conducted by Chow et al. (2019), 66.4% of
cancer patients receiving radiotherapy experienced
anxiety and 47.7% experienced depression prior to
treatment. In contrast, our study found that 39.6% of
cancer patients experienced anxiety and 42.7%
experienced depression prior to radiotherapy. These
rates were lower than those reported by Chow et al.
Another study found that the rate of high anxiety
before radiotherapy was 48% in breast cancer
patients. Possible factors contributing to these
differences include cultural differences and regular
meetings with healthcare professionals before,
during, and after radiotherapy (79.2%), which may
have had a positive impact on the rates observed in
our study.



Table 2. Investigation of Differences Between QoL and Anxiety-Depression Subdimensions Before

and After Radiotherapy
Time
Quality of Life Quality of Life
Pretest Posttest

Variable Mean (SD) Mean (SD) ) P

Symptom Score 29.17 (19.44) 34.37 (21.16) -3.02 0.003
Fatigue 45.25 (28.76) 52.43 (30.53) -2.77 0.006
Nausea-Vomiting 11.63 (20.25) 17.01 (24.66) -2.09 0.039
Pain 33.33 (33.25) 38.37 (32.99) -1.53 0.128
Shortness of Breath 16.67 (25.13) 20.49 (30.73) -1.31 0.193
Insomnia 35.76 (35.29) 44.79 (37.72) -2.77 0.006
Loss of Appetite 20.83 (27.04) 28.47 (33.50) -2.35 0.021
Constipation 25.69 (32.97) 23.26 (31.76) 0.76 0.450
Diarrhea 11.81 (23.18) 17.01 (27.36) -1.52 0.132
Financial Difficulty 42.71 (38.30) 44.79 (38.94) -0.75 0.456
Functional Health 69.81 (20.61) 64.70 (23.72) 3.28 0.001
Physical Function 65.00 (27.73) 58.61 (27.65) 3.61 0.000
Role Function 77.08 (30.99) 71.87 (33.88) 1.87 0.064
Emotional Function 71.27 (22.09) 67.62 (27.65) 1.62 0.107
Cognitive Function 76.04 (24.04) 74.31 (28.60) 0.91 0.364
Social Function 65.45 (32.74) 57.29 (36.58) 2.59 0.011
?LfZiZiZ Health 62.67 (21.15) 60.33 (22.81) 1.06 0.290
Anxiety 6.49 (4.06) 6.32 (5.00) 0.41 0.682
Depression 7.01 (4.49) 7.08 (5.37) -0.18 0.861

To positively impact patient outcomes, it is important
for oncology nurses to create individualized holistic
care programs for patients receiving radiotherapy
[29,30].

A study conducted on male patients receiving
curative radiotherapy for prostate cancer showed that
a nurse-led group intervention had relative benefits in
reducing depression symptoms and procedural
concerns. In this study, moderate reductions were
observed in depressive symptoms and procedural
concerns for the group that received individual
consultations [31], which means that nurses should
devise plans to develop such programs to improve
patient well-being and quality of life.

Following radiotherapy, there was a significant
decrease in the mean scores of functional health and
physical function subdimensions, while there was a
significant increase in the mean scores of symptom
subdimensions, particularly for symptoms like
fatigue, nausea-vomiting, and insomnia. This decline
in quality of life is associated with the disease and the

108

response to treatment in cancer patients, which may
adversely affect survival rates [32,33]. In our study, a
significant number of cancer patients reported
symptoms of anorexia, nausea-vomiting, fatigue, and
insomnia. The study results indicate that the main
factors contributing to these symptoms were
receiving radiation therapy to the chest (47.9%) or
head and neck (22.9%) and having a history of
chemotherapy (56.3%). In addition, 37.5% of patients
had breast cancer, and a previous study reported that
31% of Dbreast cancer patients undergoing
radiotherapy had Grade 2 esophagitis, which
adversely affected their nutrition and caused anorexia
[34]. The type of cancer, the area treated with
radiotherapy, and the associated symptoms are
important determinants of the quality of life in cancer
patients. Therefore, a comprehensive individualized
care plan should be devised for each patient [17, 34-
36].

The quality of life in various subdimensions prior to
radiotherapy was affected by different factors such as



Table 3. Regression Results for QoL Scale by Subdimensions Before Radiotherapy

Physical Function Social Function Emotu?nal Role Function
Function

Variable Beta p Beta p Beta p Beta p
Age -0.592 0.020 0.125 0.688 0.184 0.303 -0.258 | 0.397
Gender 8.648 0.114 | -0.740 0.912 4.095 0.293 6.848 0.301
Marital Status -0.373 0.949 | 15.695 0.036 2.469 0.560 2.668 0.711
Employment Status 1.398 0.808 | -1.744 | 0.8084 -0.932 0.821 3.683 0.599
Metastasis -21.428 | 0.000 | -11.487 | 0.0904 -5.735 0.139 | -25.392 | .0002
Chemotherapy 11.900 0.045 16.308 0.028 -0.054 0.989 9.207 0.199
Surgery -4.364 0.477 6.278 0.412 -4.061 0.355 -4.847 | 0.516
Immunotherapy 0.633 0.920 1.205 0.878 -0.637 0.887 1.055 0.890
Hormonotherapy 4.709 0.464 | -0.088 0.991 4.686 0.309 7.499 0.339
Prior treatment 6.610 0.457 | 15.737 0.158 3.000 0.636 3.275 0.762
Concomitant Disease | -6.008 0.221 3.480 0.568 0.468 0.893 -5.538 | 0.352
Anxiety about
receiving -1.459 0.631 1.052 0.781 0.775 0.721 0.882 0.811
radiotherapy
Anxiety before RT 0.189 0.790 | -1.862 0.038 -3.067 <.0001 0.470 0.587
E;pm““’“ before 2367 | 0.000 | -2.523 | 0.002 | -0.975 | 0.038 | -2.762 | .0008
Adjusted R2 0.404 0.335 0.520 0.294

Table 4. Regression Results of QoL Scale by Subdimensions After Radiotherapy

Physical Function | Social Function Emotltfnal Role Function
Function

Variable Beta p Beta p Beta p Beta p
Age -0.407 0.087 -0.202 | 0.552 | 0.194 0.295 0.077 0.798
Gender 0.820 0.878 -5.622 | 0.467 | -7.607 0.071 -7.206 0.293
Marital status -0.868 0.875 11.769 | 0.144 | -8.016 0.068 5.414 0.446
Employment status -2.521 0.643 1.354 | 0.863 | 2.157 0.612 -4.355 0.531
Metastasis -14.055 0.007 -16.19 | 0.031 | -1.980 0.623 | -15.097 0.024
Chemotherapy 6.270 0.261 2.734 | 0.733 | -1.431 .0742 10.579 0.139
Surgery 0.867 0.880 -1.198 | 0.885 | -5.300 0.242 -3.058 0.678
Immunotherapy 3.467 0.563 5378 | 0.533 | 2.811 0.548 6.511 0.395
Hormonotherapy -2.180 0.730 -0.638 | 0.944 | -1.289 0.794 0.973 0.904
Prior treatment 0.791 0.925 -2.621 | 0.829 | -5.044 0.445 14.105 0.193
Concomitant Disease -3.436 0.470 6.212 | 0.365 | -7.003 0.062 -9.457 0.122
Anxiety after RT -0.505 0.491 -1.502 | 0.157 | -4.257 | <.0001 | -0.201 0.830
Depression after RT -2.491 0.0003 | -2.738 | 0.004 | -0.371 0.472 -3.231 0.0002
Adjusted R2 0.462 0.361 0.671 0.415

patients' age, marital status, chemotherapy, anxiety,
and depression levels. The study observed that
anxiety levels of patients were linked to the social
and emotional function subdimensions, while
depression levels affected all QoL subdimensions.
According to a previous study on head and neck
cancer patients, the pre-radiotherapy anxiety rate
was 23.3%, and the depression rate was 28.3%, and
the mean score of the emotional sub-dimension of
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quality of life was higher than the mean score
obtained after radiotherapy [1].

The difference between our results and the findings
of this previous study could be attributed to the
inclusion of all patients diagnosed with cancer in the
sample group, cultural differences, and the high rate
of patients diagnosed with breast cancer in our study.
The overall differences in quality of life physical
function, social function and emotional function
subdimensions after radiotherapy were explained by



the presence of metastases, anxiety and depression.
Previous studies have reported that increasing levels
of anxiety and depression can reduce the quality of
life in cancer patients, particularly in the elderly
[4,34]. While similar studies have examined this
issue in general cancer populations, our study
focused specifically on cancer patients undergoing
radiotherapy. We found that middle-aged patients,
patients with metastatic cancer, and those who felt
lonely during radiotherapy were more likely to
experience anxiety, depression, and a deterioration
in quality of life. It is essential to support and
monitor these patients during the radiotherapy
process, and oncology nurses should provide
individualized care to improve patient outcomes.
One limitation of our study is the lack of interim
monitoring of cancer patients during radiotherapy.
However, the strength of our study is that we used
the same sample to evaluate patients before and after
radiotherapy.

4. Conclusion

The findings of this study highlight the significant
impact of age, chemotherapy, presence of
metastasis, anxiety, and depression on the quality of
life of cancer patients undergoing radiotherapy. As a
result, it is crucial for oncology nurses to closely
monitor and evaluate the psychological well-being
of these patients and provide tailored care that
addresses their unique needs. By adopting a patient-
centered approach, healthcare professionals can help
improve the overall quality of life of cancer patients
and enhance their treatment outcomes.
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Oz
Giris ve Amag¢: Bu calismanin amaci prematiire bebege sahip annelerde anne bebek baglanmasi diizeyi ve
etkileyen faktorleri belirlemektir.
Gere¢ ve Yontemler: Tanimlayict ve analitik tipte gerceklestirilen bu arastirma bir {iniversite hastanesinin
Yenidogan poliklinigine gelen prematiire bebege sahip 218 anne ile gergeklestirilmistir. Arastirmanin verileri
“Veri Toplama Formu”, “Maternal Baglanma Olgegi” kullanilarak yiiz yiize veri toplama yéntemi ile toplanmugtir.
Bulgular: Aragtirmaya katilan annelerin anne yast ve algilanan ekonomik diizey ile Maternal Baglanma Olgegi
arasinda istatistiksel olarak anlamli bir fark saptanmistir (p<0.05). Bebegin dogum sekli ve beslenme sekli ile
Maternal Baglanma Olgegi arasinda istatistiksel olarak anlamli bir fark saptanmistir (p<0.05). Bebeklerin
gestasyon haftalari ile Maternal Baglanma Olgegi arasinda pozitif yonde ve Yenidogan Yogun Bakim Unitesi’nde
yatis siireleri ile negatif yonde anlamli bir iligki oldugu belirlenmistir (p<0.05).
Sonuc: Yenidoganlarm gestasyon haftasi arttik¢a ve Yenidogan Yogun Bakim Unitesi’nde yatis siireleri azaldikca
maternal baglanmanin pozitif yonde arttigi goriilmiistiir. Gilivenli bir baglanmanin saglanmasi i¢in annenin
bebegini en kisa siirede gérmesi ve sik sik ziyaret etmesi gerekir. Hemsire ve ebeler tarafindan annenin bebegini
kucagina almasi, emzirmesi ve bakimina katilmasi desteklenmeli ve tesvik edilmelidir.

Anahtar Kelimeler: Hemsirelik Bakimi, Maternal Baglanma, Prematiire Bebek.

Abstract
Objective: The aim of this study is to determine mother-infant attachment of mothers with premature infants and
the factors affecting attachment.
Materials and Methods: This descriptive and analytical study was conducted with 218 mothers with premature
infants who came to the neonatal outpatient clinic of a university hospital. The data of the study were collected by
face-to-face data collection method using “Data Collection Form” and “Maternal Attachment Scale”.
Results: A statistically significant difference was found between maternal age and perceived economic level of
mothers participating in the study and Maternal Attachment Scale (p<0.05). A statistically significant difference
was found between the delivery type and feeding style of the baby and Maternal Attachment Scale (p<0.05). It
was determined that there was a positive correlation between the gestational weeks of the babies and Maternal
Attachment Scale, and a negative correlation with the length of stay in the Neonatal Intensive Care Unit (p<0.05).
Conclusion: It was observed that maternal attachment increased positively as the gestational week of the newborns
and the length of stay in the Neonatal Intensive Care Unit decreased. In order to ensure a secure attachment, the



mother should see her baby as soon as possible and visit it frequently. Nurses and midwives should support and
encourage mothers to hold their babies, breastfeed and participate in their care.

Key words: Maternal Attachment, Nursing Care, Premature Infant.

1. Giris

Gebelik, dogum ve anne olmak, bir kadinin
yasamindaki en 6zel deneyimlerden birisidir. Gebe
kadmlar ve aileleri, genellikle bebeginin saglkla
dogacagi ile ilgili umut ve beklentilere sahiptir.
Ancak hamilelik sirasinda prematiire bir bebegin
dogumu gibi beklenmedik sorunlar anneler icin stresli
olabilir [1]. Prematire dogum, gebeligin 37.
haftasindan 6nce meydana gelen dogum eylemi
olarak tanimlanir [2]. Erken diinyaya gelen bir
bebegin Yenidogan Yogun Bakim Unitesi’ne
(YYBU) yatirilmasi, anne ve babanin giinliik
rutinlerinde degisikliklere yol agabilir ve yeni rollere
uyum saglamasinit gerektirdigi i¢in aile dinamiklerini
olumsuz etkileyebilmektedir [1]. Annenin refahi,
gebe kaldig1 andan itibaren ¢ocuk gelisiminin uygun
sekilde organize edilmesinin birincil kosuludur.
YYBU’de tedavi goren prematiire bir bebege sahip
olan annelerin yasadiklar1 zorluklar1 inceleyen
caligmalarda, annelerin yasadiklar1 stresin hem
kendileri hem de bebekleri i¢in kendini/ baskalarmi
su¢lama ve bebekleri ile yeterli diizeyde bag
kuramama gibi bazi olumsuz sonuglara neden oldugu
belirtilmektedir [3, 4]. Anneler, erken dogumun
beklenmeyen bir durum olmasi ve anne-bebek
ayriliginin uzun siirmesi nedeniyle psikolojik olarak
hazirliksiz olabilir [5-7]. Annelerin, prematiire
dogumu ve ardindan bebeklerinden ayrilmay:
travmatik olarak tanimladiklari, kendilerini garesiz,
kafas1 karigik ve ilgisiz hissettikleri saptanmistir [3,
8].

Baglanma kuramimi ilk defa 6ne siiren Bowlby,
baglanma kelimesini iki kisi arasindaki giiclii bir bag
olarak tanimlamistir [9]. Maternal baglanma, anneyle
bebek arasinda bulunan tatmin edici ve her iki tarafa
da zevk veren bir etkilesim sayesinde olusan siirectir
[9-11]. Baglanma, g¢ocugun bakim veren kisiyle
yakinlik arayisi ile kendini gosteren, tutarliligi ve
sirekliligi  olan  duygusal bir bag olarak
tanimlanmaktadir. Anne-bebek etkilesimin kalitesi,
bebegin daha sonraki sosyo-duygusal, davranigsal ve
biligsel gelisimini kolaylastirir ve hatta ¢ocugun
fiziksel sagligi ile de iliskilidir [12, 13]. Bu siireg
zaman icerisinde gelisir, 6zel, benzersiz bir iliskiye
donisiir. Bebegin  dis  diinya ile iliskilerinin
kurulmasinda ve psikolojik gelisimin saglanmasinda
temel olusturur. ik temel iliskide ortaya c¢ikan
yetersizlikler ya da aksamalar baglanmay1 olumsuz
yonde etkileyebilmektedir [14, 15]. Yenidogan
donemindeki bir bebegin herhangi bir nedenle anne
ile etkilesim siirecinin engellenmesi, bebegin
anneden erken ayrilmasi, bebegin kirilgan olarak
algilanmasi ve bebegin gilivenligi i¢in korku
duyulmasi, anne ile bebek arasinda doyum saglayici
iliskinin gelismesine engel olabilmekte ve anne-
bebek baglanma siirecini zorlastirabilmektedir [12].
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Sayet giivenli bir baglanma saglanamazsa, bebek
biiyiiylip gelistikge fiziksel, zihinsel, emosyonel,
sosyal ve dil gelisimi agisindan yasitlarma kiyasla
geri kalabilmektedir [10]. Dogum &ncesinde baslayan
ve sonrasinda devam eden baglanmanin saglikli bir
sekilde kurulmasi i¢in saglik personellerine dnemli
gorevler diismektedir. Sonug¢ olarak, bu c¢alisma
prematiire bebege sahip annelerde anne bebek
baglanma diizeyinin ve etkileyen faktorlerin
belirlenmesi amaciyla gerceklestirilmistir.

Arastirma sorulari:

1. Disiik dogum agirlikli prematiire bebege sahip
annelerin sosyodemografik 6zellikleri nelerdir?

2. Disiik dogum agirlikli prematiire bebege sahip
annelerin maternal baglanma diizeyi nedir?

3. Diistik dogum agirlikli prematiire bebege sahip
annelerin  sosyodemografik  o6zellikleri ile
maternal baglanma diizeyleri arasinda anlaml
bir iligki var midir?

2. Materyal ve Metot

2.1. Arastirmanin Tasarimi

Arastirma tanimlayici ve analitik tipte bir ¢alismadir.

2.2. Arastirmanin Yapildig1 Yer ve Zaman

Arastirma, Aralik 2022-Ocak 2023 tarihleri arasinda,

Kocaeli Universitesi Hastanesi’ndeki Cocuk Saglig

ve Hastaliklar1 Anabilim Dali’ndaki Yenidogan

poliklinigine gelen prematiire bebeklerin anneleri ile

gerceklestirilmigtir.
2.3. Calismanin Evreni ve Orneklemi
Arastirmanin ~ evrenini  Kocaeli ~ Universitesi

Hastanesi’ndeki Cocuk Saghigi ve Hastaliklar
Anabilim Dali’ndaki Yenidogan polikliniklerine
gelen prematiire bebeklerin annelerinin tamami
olusturmaktadir. Orneklem biiyiikliigii evrendeki
eleman sayisi bilinmiyorsa ve olaym ortalamasi
incelenecek ise n = t2062/d2 formili ile
hesaplanmistir. Formiildeki t degeri %95 giiven
araliginda 1.96 olarak kabul edilmis, 6 = 7.032 6nceki
¢aligmanin standart sapmasi [16] ve d = 1 oldugunda
orneklem biiyiikliigi en az 190 olarak belirlenmistir.
Olas1 vaka kayiplar1 g6z oniine almarak arastirma
ilgili tarihlerde hastaneye gelen ve 6rnekleme dahil
edilme  kriterlerine uyan 218 anne ile
gergeklestirilmistir.

Dahil Edilme Kriterleri; (a) Dogum agirligi 1500-
2500 gr araliginda ve dogumda gestasyon haftas1 <37
olan, (b) En az bir ay YYBU’de tedavi gérmiis, (c) En
az 1 aydir annesinin yaninda olan, (d) 18 yas ve iizeri
olan, (e) okuma yazma bilen ve arastirmaya
katilmaya goniillii olan anneler dahil edilmistir.

2.4. Arastirmanin Etik Boyutu

Arastirma yapilmadan énce Kocaeli Universitesi Tip
Fakiiltesi Etik Kurulu'ndan etik kurul onay1 (Karar
No: KU GOKAEK-2023/02.18) ve ilgili iiniversite
yonetiminden gerekli kurum izini almmustir.
Katilimcilara ¢alismanin amacina, verilerin nerede/



nasil kullanilacagma ve cevaplarin gizliligine dair
bilgilendirme yapildiktan sonra yazili onamlar
alinmis ve aragtirmaya katilmay1 kabul eden anneler
ornekleme dahil edilmistir.

2.5. Verilerin Toplanma Araglart

Arastirmada  veriler, arastirmacilar tarafindan
hazirlanan ve 21 sorudan olusan Soru Formu ile
Maternal Baglanma Olgegi kullanilarak toplanmustir.
Katilimcilara aragtirmacilar tarafindan veri toplama
formlar1 verilmis ve doldurmalari istenmistir. Veri
toplama islemi yaklagik 15 dakika stirmiistiir.

2.5.1. Soru Formu: Bu bolimde aragtirmacilar
tarafindan literatiir dogrultusunda gelistirilen ve
katilimcilarin sosyo-demografik 6zelliklerini i¢eren
21 soru yer almaktadir. Bu sorular; yas, egitim
durumu, c¢alisma durumu, ekonomik diizey vb. ile
ilgili sorulardan olusmaktadir.

2.5.2. Maternal Baglanma Olgegi (MBO): Anne ile
bebek arasindaki bagimn diizeyini belirlemek amaci ile
Muller (1994) tarafindan gelistirilen, Kavlak ve Sirin
tarafindan 2009 yilinda Tiirkge ’ye uyarlanan
Maternal Baglanma Olgegi’nde (MBO) bireylerin
duygularim1 anlatmada kullanabilecekleri 26 ifade
bulunmaktadir.  Annelerin  bebeklerine  karsi
hissettikleri duygularin siddetine gore ifadeler; “Her
Zaman = 4 puan, Sik Sik =3 puan, Bazen = 2 puan ve
Higbir Zaman = | puan” olarak hesaplanmuistir. Biitiin
maddelerin toplamimndan genel bir puan elde
edilmistir. Yiiksek puan maternal baglanmanin
yiksek oldugunu gostermektedir. Muller (1994)

MBO’niin giivenirlik katsayisini (Cronbach alpha)
0.85 olarak bildirmistir. Tiirk¢e’ye uyarlanan
MBO’niin giivenirlik katsayisi ise 1 aylik bebegi olan
annelerde 0.77, 4 aylik bebegi olan annelerde 0.82
olarak saptanmistir [10]. Bu g¢aligmada Cronbach
alpha degeri 0.98 olarak bulunmustur.

2.6. Verilerin Degerlendirilmesi

Calismaya alinan 218 katilimcinin verileri bilgisayar
ortammda IBM SPSS 23 programima aktarilarak
degerlendirilmistir. Katilimeilarin -~ tanimlayict
ozellikleri, siirekli degiskenler icin ortalama ve
standart sapma, kategorik degiskenler icin ise frekans
(n, %), kullanilarak analiz edilmistir. Normal
dagilima uymayan iki gruplu siireksiz degiskenler
arasindaki farki incelemek i¢in Mann-Whitney U testi
kullanilirken, ikiden fazla gruplarda aradaki farkin
incelenmesinde Kruskal Wallis testinden
yararlanilmigtir. Ayrica Olgek giivenirlikleri igin
Cronbach’s Alpha degerinden yararlanilmis ve
anlamlilik diizeyi olarak p<0.05 alinmustir.

3. Bulgular ve Tartisma

3.1. Bulgular

Tablo 1 incelendiginde annelerin %23.4’{inlin 18-25
yas araliginda, %13.8’inin koyde yasadigi,
%351.4’1intlin ilkdgretim mezunu oldugu, %58.3 linlin
gelirini giderine denk olarak ifade ettigi ve
%87,6’s1n1n ¢ekirdek aile yapisinda oldugu
saptanmuistir.

Tablo 1. Annelere ait sosyodemografik degiskenler ile maternal baglanma Olcegi arasindaki farkin gruplara gore

karsilagtirilmasi (n: 218)

Degiskenler n % MBO test p
Ort£SS
Anne Yasi 18-25 (1) 51 234 59,56+20,42 KW: 8,383 ,015%30
26-35 (2) 103 47,2 60,19+22,83
36 ve iizeri (3) 64 29,4 68,89+19,31
ikamet Yeri Koy (1) 30 13,8 65,33+25,08 KW: 3,951 ,139
Ilge(2) 111 50,9 65,03+22,79
113) 77 35,3 58,02+17,49
Egitim Diizeyi Ilkokul(1) 112 514 63,66+22,38 KW: 5,010 171
Ortaokul(2) 43 19,7 65,41+19,71
Lise(3) 42 19,3 62,02+22.47
Universite (4) 21 9,6 52,28+17,00
Algilanan Gelirim  giderimden | 70 32,1 49,77+16,91 KW: 54,091 ,000% b
Ekonomik Diizey az (1)
Gelirim giderime | 127 58,3 71,78+20,12
denk(2)
Gelirim  giderimden | 21 9,6 49,80+15,36
fazla(3)
Aile Tipi Cekirdek Aile(1) 191 87,6 63,51+21,80 Z:-1,682 ,092
Genis Aile(2) 27 12,4 56,14+19,14
Calisma Durumu Calisiyor(1) 48 22,0 60,83+18,82 Z: -,569 ,569
Ev Hanimi(2) 170 78,0 63,10+22,33
Gebeligin  planh | Evet(l) 83 38,1 64,59+24,22 Z:-,832 ,406
olma durumu Hayir(2) 135 61,9 61,37+19,79
Evlilik Siiresi 1 y1l ve alti(1) 50 22,9 59,78+22,97 KW: 2,217 ,330
2-4 y1l(2) 87 39,9 61,72+20,19
5 yul ve iizeri(3) 81 37,2 65,28422,12
Yasayan Cocuk | ilk cocuk(1) 47 21,6 63,78+25,26 Z:-,165 ,869
Sayisi 2 ve lizeri (2) 171 78,4 62,27+20,53
Annenin bebegini | 1.giin(1) 57 26,1 60,57+24,74 KW: 1,147 ,284
ilk gorme zamani 2-3giin(2) 81 37,2 64,79+21,38
4 giin ve iizeri(3) 80 36,7 61,82+19,35

Z: Mann-Whitney U test; KW: Kruskal Wallis Test; a: 2-3; b: 1-2; *p<0.05; *ok p<0.001
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Annelerin %61.9’unun gebeliginin plansiz oldugu,
%21.6’smin  yasayan ilk ¢ocugu oldugu ve
%73.9’unun  bebegini ilk gin  géremedigi
saptanmuigtir.

Arastirmaya katilan annelerin ikamet yerleri, egitim
diizeyleri, calisma durumlari, gebeligin planli olma
durumu, evlilik siiresi, yasayan c¢ocuk sayist ve
bebegini ilk gérme zamani ile MBO arasinda anlamli
bir fark gézlemlenmez iken (p>0.05), anne yast ve
algilanan ekonomik diizey ile MBO arasinda
istatistiksel olarak anlamli bir fark saptanmistir
(p<0.05). Buna gore yast 36 ve ilizeri olanlarin ve
algilanan ekonomik diizeyi gelirim giderine denk
olarak ifade edenlerin diger gruplara gére MBO puan
ortalamalar1 anlamli diizeyde daha yiiksektir.

Tablo 2 incelendiginde bebeklerin %79.8’inin
sezaryen ile dogdugu, %56’smin erkek cinsiyette
oldugu, %18.3’liniin asir1 diisiik dogum agirliginda
oldugu ve %8.3’liniin sadece anne siitii ile beslendigi
saptanmigtir.  Arastirmaya  katilan  bebeklerin
cinsiyeti, dogum kilosu ve prematiire derecesi ile

MBO arasinda anlamli bir fark gézlemlenmez iken
(p>0.05), bebegin dogum sekli ve beslenme sekli ile
MBO arasinda istatistiksel olarak anlamli bir fark
saptanmugtir (p<0.05). Buna gore normal dogum ile
dogan ve sadece formiil mama ile beslenen bebeklerin
gruplara gore MBO puan ortalamalart anlamli
diizeyde daha yiiksektir.

Bu siirecin basarili bir sekilde siirdiiriilebilmesine
bircok faktdr etki etmektedir. Bu ¢aligma, prematiire
bebege sahip annelerde anne bebek baglanmasi
diizeyinin ve etkileyen faktorlerin belirlenmesi
amaciyla gergeklestirilmistir.

Anne bebek baglanmasini etkileyen faktorlerin
degerlendirildigi caligmalar incelendiginde, farkli
faktorler ve sonuglar oldugu goriilmektedir [17, 18,
19, 20]. Ozyurt ve arkadaslar1 yaptiklar1 calismada
anne yasi, egitim diizeyi ve g¢alisma durumundan
baglanmanin etkilemedigi ancak gebelik haftasi ve
dogum agirhigr arttikga ve hastanede kalma siiresi
azaldikca bu bagin olumlu yonde etkilendigi
belirtilmektedir [17].

Tablo 2. Bebeklere ait degiskenler ile MBO arasindaki farkin gruplara gére karsilastirilmasi (n: 218)

Ozellikler n % MBO test p
Ort+SS
Dogum Sekli Normal dogum 44 20,2 69,724+22.95 Z:-2,091 ,036*
Sezaryen dogum 174 79,8 60,79+20,91
Cinsiyet Kiz 96 44,0 62,57+22,29 Z:-,145 ,885
Erkek 122 56,0 62,62+21,11
Bebegin  dogum | Asin diisiik dogum agirligi (455- | 40 18,3 61,02423,21 KW: 1,371 ,504
kilosu 1000gr)
Cok diisik dogum agirhg: | 114 52,3 63,75+19,19
(1001-1500gr)
Diisik dogum agirligi (1501- | 64 29,4 61,53+24,62
2500 gr)
Prematiire Asirt erken preterm (24-27 hafta) | 139 63,8 61,10+20,03 KW: 4,515 ,105
derecesi
Erken preterm (28-31 hafta) 65 29,8 62,96+22,14
Orta - geg preterm (32-37 hafta) | 14 6,4 75,71£29,94
Beslenme Sekli Sadece anne siitii 18 8,3 53,83+23,93 KW: ,002**a.b
12,832
Formiil mama 116 53,2 67,37+20,85
Anne siiti ve formil mama | 84 38,5 57,89+20,68
birlikte

Z: Mann-Whitney U test; KW: Kruskal Wallis Test; a: 2-3; b: 1-2; *p<0.05; ** p<0.001

r: Pearson korelasyon analizi *p<0.05 ** p<0.001
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Kurt ve arkadaglarinin ¢aligmasinda ise anne yasi ve
¢ocuk sayist baglanma lizerinde herhangi bir etkiye
sahip degil iken annenin egitim diizeyi, istthdama,
dogum sekli, aile tipi ve bebegin cinsiyetinin
maternal baglanma iizerinde anlamli etkisi oldugu
goriilmiistiir [18]. Anne yasi, gebeligin saglikli bir
sekilde sonu¢lanmasi i¢in 6nemli bir faktor olarak
kabul edilmektedir. Bu ¢alismanin  sonuglarina
bakildiginda da yas1 36 ve iizeri olanlarin ve algilanan
ekonomik diizeyi orta seviyede olanlarm diger
gruplara gére MBO puan ortalamalar1 anlamh
diizeyde daha yiiksek oldugu goriilmiistiir. Bu durum
calismanin yapildigr boélgede ailelerin ekonomik
durumu ve kadmlarin ¢ocuk sahibi olma yasi ile
iliskili ~olabilir. Ulkemizde yapilan maternal
baglanma ile ilgili ¢alismalarda, annelerin geng
yasimnin ve disiik sosyo-ekonomik kosullarinin
maternal baglanmay1 olumsuz etkiledigini ve planl
gebelik yasayan kadmlarin planlanmamis gebelige
gore anne-fetus baglanmasinin anlamli olarak daha
yiksek oldugunu gormekteyiz [21, 22]. Egitim
durumu ve maternal baglanma arasindaki iliski
arastirildiginda, literatiirde de c¢alismamiza benzer
sekilde egitim diizeyinin maternal baglanmay1
etkilemedigi goriilmektedir [20, 23]. Yapilan bir
meta-analiz ¢alismasinda planli gebeligin, maternal
fetal baglanma iizerinde diisiik bir etkiye sahip oldugu
belirtilmistir [24]. Bir baska arastirmada ise maternal
baglanma ile gebeligin planlanmasi arasindaki farkin
istatistiksel olarak anlamli olmadigi saptanmistir
[19]. Yilmaz ve Beji’nin (2010) yaptiklari ¢aligmada
gebelik sayisi  azaldik¢a kadinlarin  bebeklerine
baglanma seviyelerinin yiiksek oldugu tespit
edilmistir [22]. Ayvaz ve ark.’nin (2006) yaptigi
calismada da annelerin bagka ¢ocuga sahip olma
durumunun, maternal baglanmay1 etkilemedigi
saptanmustir. Cocuk sayis1 arttik¢a annenin zamani ve
enerjisi boliinebilir ve bebegi ile gecirdigi zaman
baska cocugu olmayan annelere gore daha kisitli hale
gelebilir [25]. Bizim calismamizda ise prematiire
bebekler en az bir ay YYBU’nde kalmakta ve aslinda
bebegin aktif emzirme ve bakim gibi anneye en gok
ihtiya¢ duydugu bir zaman araligi olan yenidogan
donemini klinikte tamamlamasindan dolay1r bagka
¢ocuk varligt maternal baglanmay1 etkilememis
olabilir. Diger aragtirma verileri ile
karsilastirdigimizda bizim calismamizda annelerin
ozellikleri ile maternal baglanma arasindaki sonuglar
literatiir ile uyumludur.

Annenin bebeginden ayrilmasi, sezaryen dogum
sekli, istenmeyen gebelik, zor gebelik ve dogum

baglanma siirecini olumsuz etkilerken, planlanmis
gebelik, istenen cinsiyetten bebek, doguma hazirlik
ve iyl beslenme baglanma siirecini olumlu etkileyen
faktorler arasinda yer almaktadir [14, 18, 20]. Bu
arastirmanin bebek ile iligkili sonuglarindan olan
dogum ve beslenme sekli ile MBO arasinda
istatistiksel olarak anlamli bir fark oldugu
saptanmigtir. Buna gore prematiire olmasina ragmen
normal dogum ile dogan ve sadece formiil mama ile
beslenen bebeklerin gruplara gére MBO puan
ortalamalar1 anlamli diizeyde daha yiiksek oldugu
goriilmiistiir (Tablo 2). Kurt ve arkadaslari dogum
seklinin maternal baglanma iizerinde anlamli bir
etkiye sahip oldugunu bulmustur [18]. Erken dogum
sonu donem, anne ile bebegi arasindaki yakin iligki
icin kritik ve hassas bir donemdir, bebegin dogum
seklinden ve dogar dogmaz anneden ayrilmasindan
etkilenebilir [10, 26-28]. Lai ve arkadaglarmin
yaptiklar1 c¢alismada sezaryenle dogum yapan
kadinlarn, vajinal dogum yapan kadinlara gore
dogum sonrast yorgunluk puanlarinin daha yiiksek
oldugu saptanmigtir. Bu durum dogumdan sonraki ilk
3 giin boyunca zay1f bir anne-bebek etkilesimine yol
acabilecegi seklinde yorumlanmigtir [27]. Prematiire
dogumun karmasikligi, preterm bebekteki saglik
sorunlar1 ve YYBU’de yatmasi annelerin bebeklerini
kucaklarina alma siirelerini uzatmakta, bu durum da
maternal baglanmay1 olumsuz yonde
etkileyebilmektedir [10, 25, 27, 28]. Bu arasgtirmanin
diger bir sonucu ise bebegin gestasyon haftasi arttikca
maternal baglanmanin artmasi, YYBU’nde kalis
stiresi uzadikg¢a ise maternal baglanmanin azalmasidir
(Tablo 3).

Calismada bebegin gestasyon haftasinin artmasi ile
maternal baglanmanin artmasi annelerin bebeklerine
daha kisa siirede kavusmasi veya bebeklerinin
saglikli bir sekilde hayatlarini siirdiirebileceklerine
yonelik inanglart ile iliskili olabilir. Bu konuyu ve
iligkili faktorleri inceleyen daha derinlemesine
calismalara ihtiyac vardir. Annenin bebegini gdrmesi,
dokunmasi, kucagina almasi ve onunla etkilesimini
arttirmasi, yenidogan bakimina daha fazla
katilmasinin desteklenmesi anne bebek iletisimini
dolayisiyla da baglanmayr arttiracagr  ifade
edilmektedir [18, 22, 26]. Bu nedenle hemsireler
maternal baglanmay:1 etkileyen faktorleri bilmeli,
anne-bebek arasindaki etkilesim ve iletisimi
degerlendirmeli ve anne-bebek baglanmasini
giiclendirmek icin anneleri desteklemelidir.

Tablo 3. Bebeklerin gestasyon haftalar1 ve Yenidogan Yogun Bakim Unitesi’nde kalis siireleri ile maternal

baglanma arasindaki iliskinin incelenmesi

] MBO

Ozellikler Ort+ SS r p
Bebegin Gestasyon Haftasi 29,10+2,56 ,136 ,044%
Bebegin YYBU’nde Yatis Siiresi 79,48+19,00 -,188 ,005%*

MBO: Maternal Baglanma Olcegi
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4. Sonug¢

Bu ¢alismanin sonuglari1 bize, bebeklerin gestasyon
haftalar1 arttikca ve YYBU’nde vyatis siireleri
azaldikca maternal baglanmanin pozitif ydnde
etkilendigini gostermektedir. Bu nedenle anne-bebek
arasindaki etkilesimin pozitif yonde ilerlemesi
annenin bebegini miimkiin olan en kisa siirede
gormesi ve sik ziyaret etmesi ile saglanabilir. Ayrica
baglanmay1 etkileyebilecek faktorleri bilmek, erken
dogum riski olan gebelere yonelik girisimlerde
bulunmak ve aslinda gebelik doneminden itibaren
kadinlarin baglanma diizeylerinin degerlendirilmesi
dogum sonrast baglanma sorunlarmin
¢ozlimlenmesinde yardimci olabilir.

Maternal baglanmanin arttirilmasi igin 6zellikle riskli
gruplarm  taranmasi, gebelik doneminde ve
sonrasinda ailelerin desteklenmesi, grup ya da
bireysel egitimlerin yapilmasi, problemlerin erken
donemde saptanarak c¢oziimlenmesi ve siirecin
gozlemlenmesi olduk¢a Onem arz etmektedir. Bu
durumda annelere prenatal ve antenatal bakim
hizmetlerinin ~ verilmesinde  koruyucu  saglik
hizmetlerinde gorev alan hemsirelere/ebelere biyiik
sorumluluklar diismektedir. Prenatal ve postnatal
bakim hizmetleri kapsaminda gerekli 6l¢iim araglari
kullanilarak, gebeler ~ve anneler yakindan
degerlendirerek risk tasiyan annelerin/ailelerin
belirlenmesini saglanabilir. Saglik profesyonelleri bu
annelerle olumsuz durumlarin ortadan kaldirilmasi ya
da etkisinin azaltilmasi igin etkilesim ve isbirligi
icerisinde olmalidir. Ayrica, bu alanda ¢alisan ebe ve
hemsirelere yonelik konu ile ilgili farkindaligin
arttirmak i¢in egitim programlari hazirlanmalidir.
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Oz
Giris ve Amag: Insanlar da patolojik olmayan ayak deformiteleri sik goriilmektir ve birgok sporcuda rastlanmasi
muhtemeldir. Bu ¢aligmanin amaci ige doniik (IDA) ve disa déniik (DDA) ayak adim agis1 bozukluklarinin bazi
anaerobik gii¢c parametrelerine etkilerini tespit etmektir.
Gere¢ ve Yontemler: Kadin ve erkek katilimer gruplari, kinematik analiz ve kesitsel tarama yontemi ile
belirlenerek gruplara ayrilan, 18-25 yas araliginda, lisanli spor yasantis1 bulunmayan bireylerden olugmaktadir.
Bagimsiz ayak gruplarina Anaerobik Gii¢ Testlerinden olan Dikey Sigrama Testi, Cift Ayak Yatay Sigrama Testi
ve Tek Ayak Penta Besli Sicrama Testi uygulandi. Bagimsiz ikiden fazla grubun parametrik test ile karsilagtirmasi
Anova varyans analizi ve Tukey (postoc) testleri ile gerceklestirildi.
Bulgular: Dikey sigrama testin de erkek DDA ve IDA gruplar1 arasinda anlamli farklilik bulunmazken, kadmn
DDA grubunun degeri IDA grubuna gére anlamli bulunmustur (p<0.05). Penta besli sigrama testinde erkek
gruplar1 arasinda DDA grubunun degeri IDA grubuna gore anlamli bulunurken, kadin gruplar1 arasinda DDA
grubunun degeri hem IDA hem de normal adim (NA) grubuna gére anlamli bulunmustur (p<0.05).
Sonug: Dikeye yapilan anaerobik sigramalarda DDA agis1 bozukluguna sahip ayaklar’in IDA agis1 bozukluguna
sahip ayaklara gore dikeyde daha iyi anaerobik gii¢ iirettikleri tespit edildi. Ileri dogru ardisik gerceklesen
anaerobik hareketlerde DDA acis1 bozukluguna sahip ayaklarin, NA ve IDA agis1 bozukluguna sahip ayaklara gére
daha iyi anaerobik gii¢ iirettikleri tespit edildi.

Anahtar Kelimeler: Anaerobik giic testleri, Disa doniik adim, i¢e doniik adim, Kinematik analiz.

Abstract
Objective: Non-pathological foot deformities are common in humans and are likely to be detected in many
athletes. The purpose of the present study was to determine the effects of In-Toeing (TOE-IN) and Out-Toeing
(TOE-OUT) foot step angle disorders on some anaerobic power parameters.
Materials and Methods: The female and male participant groups consisted of individuals between the ages of
18-25, who did not have a licensed sports experience, determined by kinematic analysis and cross-sectional
scanning method and were divided into groups. Vertical Jump Test, Double-Leg Horizontal Jump Test, and Single-
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Leg Penta Five-Jump Test, which are Anaerobic Strength Tests, were applied to independent foot groups. The
comparison of more than two independent groups with parametric test was performed with Anova Analysis of

Variance and Tukey (Post-Hoc) Tests.

Results: Although no significant differences were detected between the male TOE-OUT and TOE-IN groups in
the Vertical Jump Test, the value of the female TOE-OUT group was found to be significant compared to the TOE-
IN group (p<0.05) and the value of the TOE-OUT group was found to be significant among the male groups in the
Penta Five-Jump Test compared to the TOE-IN group, and the value of the TOE-OUT group among the female
groups was found to be significant compared to both the TOE-IN and the Normal Step (NS) groups (p<0.05).

Conclusion: It was found that feet with TOE-OUT angle disorder produced better anaerobic power vertically than
feet with TOE-IN angle disorder in Vertical Anaerobic Jumps. It was determined in Forward Sequential Anaerobic
Movements that the feet with TOE-OUT angle disorder produced better anaerobic power than the feet with NS

and TOE-IN angle disorders.

Keywords: Anacrobic strength tests, In-toeing, Kinematic analysis, Out-toeing.

1. Giris

Insanoglu fiziksel, fizyolojik ve psikolojik olarak iyi
oldugunda sagliklidir [1]. Maksimum seviyede bir
fiziksel aktivite icin saglikli bir fiziksel yap1
gereklidir [2]. Fiziksel uygunluk bir fiziksel aktiviteyi
az  yorgunluk ile = maksimum seviyede
gergeklestirebilme kapasitesidir [3]. Fiziksel aktivite
sirasinda yiirime ve kogsma mekaniginin sorunsuz bir
sekilde islemesi i¢in 1. ve 2. motor ndronlarinin, kas
tonusunun, ekstrapiramidal ve denge
koordinasyonuyla ilgili sistemlerin saglam olmasi
gerekmektedir. Kosarken kalca ve dizin fleksiyonu,
ayak bileginin ise dorsifleksiyonu arttik¢a eklemlerin
hareket aciklig1 da artar [4]. Sistemler ile anatomik ve
fizyolojik deformiteler yiirimeyi ve kosmay1
olumsuz etkiler [5]. Olumsuz etkilenen ayak
mekanigi ise aerobik ve anaerobik enerji tiiketimini
artirir [6]. Aerobik ve anaerobik tiim egzersizler igin
kas iskelet sistemi ve motor performansin onemli
oldugu kadar hareketi saglayan ayaklarin yapisi ve
sekilleri de olduk¢a onemlidir.

Ortopedi  bilimince bircok ayak adim agist
bozukluklari tamimlanmustir [7]. Insan yiiriirken ve
kosarken iki ayaginin arasindan gecen ¢izgi yliriiylis
aksi, ayak bagparmagmin yanindaki parmak ile
kalkaneus’un yan tarafini birlestiren ¢izgi ise ayak
aksidir. Ayak aksi ile yiiriiyiis aks1 arasindaki aginin
¢ok kiiclilmesi ya da agir1 biiylimesi sonucu olusan
bozukluklar yiirliylis adim acist bozukluklardir.
Ayak parmaklarimin asir1 ige doniikligi ice doniik,
ayaklarm agir1 disa doniikliigii disa doniik adim agis1
bozukluklaridir [8]. Patolojik nedenleri ise disa
doniik; kalcanin ice veya disa rotasyonu, femoral
veya tibial torsiyon veya ayaga ait metatarsus
adduktus (Ayak ve Ayak bilegi) deformitelerinden
olusmaktadir. Ice doniik ise; kalganin asir1 eksternal
rotasyonu, kal¢a kontraktiirii, tibianin agir1 eksternal
rotasyonu ve femurun asir1 dig rotasyonu
deformitelerinden olusmaktadir [9]. Ayagin asir
rotasyonu yer reaksiyonunun gegctigi yeri ve bu da
ekstremitenin asir1 ice doniik ya da diga doniik
olmasina yol agmaktadir [10].

Insanlarin ergenlik donemleriyle baslayan yaslanma
stirecleri organlarin1 ve sistemleri etkilemektedir.
Aktif yagsamdaki hareketlilik nedenli yaslanma
stiregleri kas ve anatomik yapilarmi etkileyerek
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deformikasyonlara neden olabilmektedir [11]. Farkli
yas gruplari iizerinde yapilan bir aragtirmada 18 ila 45
yas araligindaki bireylerin  %10'unda ayak
deformitesi goriilmiistiir [12]. Li ve Leong [1999]
disa doniik ayaklara ice doniik ayaklardan daha az
rastlandigini ve ayak deformitelerinin kalict ve asir
olanlarinin genetikle muhtemel bir iliskisi oldugunu
belirtmiglerdir ~ [13].  Literatiir  incelendiginde
popiilasyonun %40'mda goriilebilen ayak
deformotelerine [14] bir¢ok branstaki sporcularda
rastlanmas1 muhtemeldir. Ayrica i¢e ve disa doniik
yiriiyiis adim acist bozukluklarinin anaerobik gii¢
uretmedeki  etkileri, anaerobik ve  aerobik
performanstaki basarilar1 iizerine caligmalara az
rastlanmaktadir.

Siirekli gelismekte olan spor popiilasyonun da
antrendrler yeni antrenman ydntemleri ve yeni
bilgiler arayist i¢indedir. Bu nedenle sporcularmin
biyolojik, anatomik, fizyolojik ve mekanik
ozelliklerini  bilmelidirler. Toplumda ve spor
kuruluslarinda ice doniik adim acist bozuklugu ve
disa doniik adim agis1 bozuklugu hakkinda az bilgi
bulunmaktadir. Bu bozukluklarin Anaerobik gii¢
iiretimine verecegi cevaplarin bilinmesi antrenman
bilimciler i¢in 6nemlidir.

Bu calismayla i¢e doniik adim agis1 bozuklugu ve disa
doniik adim agist bozuklugunun anaerobik gii¢
testlerine  verecegi  cevaplart  tespit  etmek
amaglanmaktadir.

2. Materyal ve Metot

2.1. Katilimcilar ve Yasal Prosediirler:

Calisma Gazi Universitesi Klinik Arastirmalar Etik
Kurulunun 26.06.2022 tarih ve 587 karar nolu onay1
ile Helsinki bildirgesine bagli kalinarak yapilmistir.
*GPower 3.1 ile yapilan gii¢ analizinde a 0,005 p= 1-
= 0,90 alindiginda her grup i¢in en az 12 birey
almmasia karar verildi ve testin giici P= 0,9968
bulundu. Caligmaya dahil edilme kriteri olarak
(uygulanan bilgi formu ile tespit edilen) son bir yil
icerisinde  norolojik, hormonel ve eklemsel
rahatsizlik, ayak problemleri nedeniyle dinlenirken,
yliriirken ya da kosarken herhangi bir agrisi
bulunmama, adolesen ve yetiskin caglarinda 18-25
yas araliginda olma, aktif olarak lisanli spor yasantisi



bulunmama kriter olarak belirlenmistir. Katilimei
gruplari, goniilli onam formunu okuduklart ve
onayladiktan sonra belirlendi. Gruplar kesitsel tarama
yontemi ile ayak yiirilylls goriintileri almip,
bilgisayar ortamina tasginmasi sonrast ortopedi
alaninda uzman kisi tarafindan Kinova analiz
programi ile belirlendi [15]. Ayak taramasi ve
anaerobik testler Cumbhuriyet Universitesi spor
salonunda gerceklestirildi. Ayak yliriiylis goriintiileri
almarak gerceklesen ayak taramamizda 198 erkek
167 kadin toplam 365 bireyin ayak analizi yapilmis
ve katilimer gruplart tamamlanmigtir. Katilimeilardan
15 birey lisansli sporcu oldugu igin, 2 birey kinematik
analizden sonra kendi istegi ile calismadan ¢ekildigi
icin, 1 bireyde ise sakatlik problem olustugu igin
toplam 18 katilimci c¢aligmadan ¢ikartilmistir.
Toplam 347 goniillii katilimemnin arasindan 12 ige
doniik adim, 12 disa doniik adim gruplarina
ayrildiktan sonra taban problemleri bulunmayan 12
normal adim kadin ve erkek gruplar ise tesadiifi
yontemle belirlenmistir.

2.2. Demografik ol¢iimler:

Katilimecilarin  boy uzunlugu (BU) 1 milimetre
hassasiyetinde Ol¢iim yapabilen Bosch (made in
Germany) marka boy o6lgerde, viicut agirligs (VA)
Olciimleri, Felix Magro marka 100 gram
hassasiyetindeki terazide olgiildii.  Viicut Kitle
indeksi (VKIi) Diinya saglik orgiiti (WHO) 'niin
belirlemis oldugu viicut agirliginin, boy uzunlugunun
karesine boliinmesi (kg/m?) formiiliiyle belirlendi
[16].

2.3. Kinematik Analiz:

Kinematik analizler iki asamada gergeklestirildi.
Ilkinde ayak goriintiileri alnirken  ikincisinde
bilgisayar ortamina tagimnan goriintiilerin kinematik
analizleri yapildi. Ige doniik adim agis1 ve disa doniik
adim agis1 bozukluklari, bilgisayar ortamina tagiman
yiiriiylis goriintiilerinin, video yazilimi olan kinova
analiz programinda adim agilarinin hesaplanmast ile
gerceklestirildi.

2.3.1. Yiiriiyiis Goriintiilerinin Kayit Edilmesi:
Katilimcilardan diiz bir zeminde serili bulunan,
ylriiylis band1 iizerinde, eklemlerin géziilkmesine izin
veren kisa bir kiyafetle yiirlimeleri istendi. Yiirtiyls
sirasinda, 5 metre uzaklikta 6nde (frontal diizlem) ve
1 metre yiikseklikte bulunan tripoda sabitlenmis 14,2
etkin piksel sayisina, 4608x3072 azami ¢oziiniirliige
sahip olan NIKON D3100 (Made in Thailand) model
marka kamera ile kisa siireli video ¢ekimleri alindi.
Alinan video gorlintilleri HI-LEVEL (Made in
Turkey) marka 64 GB hafiza karti ile bilgisayar
ortamina aktarildi [17].

2.3.2. Kinova Analiz Programinda Adim A¢ilarinin
Kinematik Analizi:

Video goriintiileri PC ortaminda video analiz yazilimi
olan Kinova kinematik analiz programinda analiz
edildi [15]. Kinova kinematik analiz programinda
ayak ve zemin iizerine ¢izgiler ¢izildi. ik ¢izgi
bireyin yiirime yoniine gosteren iki ayaginin tam
ortasindan gegen yiiriiyiis aks1 ¢izgidir. Tkincisi ise
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bagparmagin  yanindaki  ikinci  parmak ile
kalkaneus'un i¢ yan tarafini birlestiren yiiriiyiis aksi
cizgisidir. Yirlyiis aksi ve ayak aksi g¢izgileri
arasindaki a¢1 6lgiildii ve adim agis1 belirlendi [18].
Kalkaneusun i¢ kenari ile yiiriiylis aks1 arasindaki
mesafe (adim genisligi) ortalama 5—6 cm dir. Adim
genisligi degisebilmekle olmakla, adim agist 20° den
daha fazla ise disa doniik adim (DDA), 3°'den daha
kiiciik ise ice doniik adim (IDA) olarak kabul edildi
[19].

'c:f:mmm Gounom  bmyj Haeket  Segeneldes  Yodn
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Sekil 1. Kinova analiz programinda in-toeing ve out-
toeing adim agilarinin kinematik analizi

2.4. Anaerobik Egzersiz Test:

Tiim katilimeilar biyolojik ritimlerinden dogabilecek
performans farkliliklarini 6nlemek igin giiniin ayni
saatinde, benzer kosullarda, kapali alanda ve tartan
zeminde performans sergilediler.

2.4.1. Dikey Sigrama Testi (DST):

Katilimcilardan 6zel olarak imal edilmis dikey
sicrama sehpasinin Oniinde ayaklar birlesik ve
viicutlart dik pozisyonda durdular. Daha sonra
ayaklar1 ve topuklar1 yerden kalkmadan kollarim
yukar1 kaldirarak uzanabildigi en yiiksek noktaya
uzatmalar1 istendi. Maksimum parmak uglarinin
temas ettigi nokta santimetre olarak olgiildii ve
baslangi¢c noktasi olarak belirlendi. Daha sonra
deneklerin olduklar1 yerde dizlerini 90° biikmelerine
izin verilerek ¢ift ayak ile maksimum giigleriyle
dikeye sigrayarak miimkiin olan en yiiksek noktaya
temas etmeleri istendi. Katilimcilarin dikey sigramasi
ile temas ettikleri en yiiksek nokta, baslangic
noktasindaki derecelerinden cm olarak ¢ikartildi ve
katilimeilarin net olarak dikey sigrama dereceleri
olarak 6l¢iildii. DST iki defa tekrar ettirilerek en iyi
derece skor olarak kabul edildi [20].

2.4.2. Cift Ayak Yatay Sigrama Testi (YST):

Testte, katilimcilardan zemindeki diiz ¢izginin
iizerinde parmak uglar1 ¢izgiyi gecmeyecek sekilde
beklemeleri istendi. Daha sonra katilimcilarin kollar
geride, dizleri hafif biikiik ve gdvde hafif 6ne egik bir

pozisyonda iken sadece yaylanma hareketi
yapmalarina  izin  verilerek ¢ift ayak ile
sigrayabildikleri en uzak mesafeye sigramalari
istendi. Sicrama sonrast gerideki ayaklarimin

kalkaneus hizasindan dl¢iim yapildi. Iki defa tekrar



ettikleri YST sonunda en iyi sonug YST degeri olarak
alind1 [21].

2.4.3. Penta (besli) Sigrama Testi (PST):
Katilimcilardan  ayak  kalkaneuslar’inin  arka
kisiminlarini  duvara yaslamalar1 istendi. Start
komutuyla ileri dogru atacaklar tek ayak ile 5 kez
ardigik sigramalar1 stendi. 5. sigramanin bittigi
noktada gerideki ayagin kalkaneus hizasindan 6l¢iim
yapildi. Sicramalar1 sonrasindaki mesafe baslangic
cizgisinden cm olarak ¢ikartildi. 2 defa tekrar edilen
sicramalar sonunda elde edilen en iyi skor cm
cinsinden PST degeri olarak kayit edildi [22].

2.5. Istatistiksel Metot:

uygulanmasi gerektigine karar verildi. Bagimsiz
ikiden fazla grubun karsilastirmasi varyans analizi
Anova ve Tukey (postoc) testleri ile gergeklestirildi.
Yapilan istatistikler icin SPSS 25. Istatistik program1
kullanilarak anlamlilik diizeyi p<0.05 olarak kabul
edildi.

3. Bulgular ve Tartisma

3.1 Bulgular

Tablo 1 de bagimsiz erkek ve kadin guruplarinin
demografik parametrelerinin dagilimlar1 normallik
gostermekle erkek bagimsiz gruplarinin yas, viicut
agirligi ve viicut kitle indeksi degiskenleri arasinda
anlamli farklilik goriilmezken, kadin bagimsiz

Dagilimlarin normal olup olmadigi Kolmogorov gruplarmin sadece yas degiskeninde anlamali
Smirnov testi ile belirlendi ve parametrik bir test farklilik vardir (p<0.05) (Tablo1).
Tablo 1. Calisma popiilasyonunun tanimlayici istatistikleri
Ayak Adim Acis1 Bozukluklar1 Bagimsiz Gruplar
Erkek iDA Erkek NA Erkek DDA
(n=12) (n=12) (n=12)
Ortalama + Ortalama = Ortalama + F P
SS SS SS
Yas(Yil) 20,66+1,96 19,16=1,69 19,58+1,67 2,256 121
BU (cm) 177,33+6,00 179,58+9,77 174,17£7,80 1,385 ,264
VA(kg) 68,25+10,60 72,33+10,45 66,50+5,91 1,256 ,298
VKI 21,08+2,35 22,08+2,46 21,75+1,65 ,649 ,529
Kadin IDA Kadin NA Kadin DDA
(n=12) (n=12) (n=12)
Ortalama =+ Ortalama =+ Ortalama =+ F P
SS SS SS
Yas(Yil) 19,58+1,66 20,08+1,83 20,33£1,55 843 439
BU(cm) 164,83+5,27 165,75+6,28 166,67+4,57 343 712
VA(kg) 57,41+6,08 56,66+5,72 57,00£6,09 ,048* 1954
VKi 20,66+1,49 20,25+1,81 20,0842,31 298 744

SS: Standart sapma

Tablo 2 de Erkek IDA, NA ve DDA bagimsiz
gruplarmmm DST ve YST sonuglarinda gruplar
arasinda anlamli farklilik bulunmazken, PST anlamli
farklilik goriilmiistiir (p<0.05). Kadin IDA, NA, ve

DDA bagimsiz gruplarinin YST sonuglarinda gruplar
arasinda anlamli farklilik bulunmazken, DST ve PST
sonuglarinda gruplar arasinda anlamli farklilik
goriilmiistiir (p<0.05). (Tablo 2).

Tablo 2. Ayak adim acis1 deformiteleri IDA, NA, DDA bagimsiz erkek ve kadin gruplariin DST, YST ve PST
sonuglarina iligkin anova istatistiksel sonuglari

Ayak Adim Acis1 Deformiteleri Bagimsiz Gruplari
Erkek Kadin
Degiskenler F P Degiskenler F ANOVA
DST Gruplar arasi 2,916 ,068 DST Gruplar arasi 3,755 ,034%
YST Gruplar arasi 2,954 ,066 YST Gruplar arasi 1,584 ,220
PST Gruplar arasi 4,063 ,026* | PST Gruplar arasi 6,768 ,003*

*p<0,05
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Tablo 3 de Ayak adim agist deformiteleri bagimsiz
erkek IDA, NA ve DDA gruplarinin DST ve YST
karsilagtirmalarinda DDA grubun degerleri NA ve
IDA dan, NA grubu da IDA den yiiksek dlgiilse de
IDA, NA ve DDA gruplarinin DST ve YST degerleri
arasinda  anlamli  fark  bulunmamistir.  PST

karsilastirmalarinda ise DDA ile NA arasinda anlamli
farhilik bulunamazken, DDA grubunun PST IDA
gurubundan anlamli derece yiliksek bulunmusgtur
(p<0.05). (DDA 971+ 104,19, NF 918,75+103,57,
IDA 860,25+77,56). (Tablo3).

Tablo3. Ayak adim acis1 deformiteleri IDA, NF ve IDA erkek gruplarmin dikey sicrama, ¢ift ayak yatay sigrama
ve penta sigrama testi sonuglarinin istatistiksel olarak karsilagtirilmasi

Ayak Adim Acis1 Deformiteleri IDA, NA, DDA Erkek Gruplar:
Degiskenler Bagimsiz N Ortalama = SS (Min-Maks) P Std. Er.
gru_plar (mm)

DST IDA 12 43,66+3,79 38,00-50,00 ,941 2,01
NA 12 44,33+5,44 38,00-54,00
IDA 12 43,66+3,79 38,00-50,00 ,080 2,01
DDA 12 48,166+5,35 38,00-56,00
NA 12 44,33+5,44 38,00-54,00 ,153 2,01
DDA 12 48,166+5,35 38,00-56,00

YST IDA 12 179,12+19,22 148,00-219,00 ,184 8,66
NA 12 194,75421,56 | 160,00-231,00
IDA 12 179,12+19,22 148,00-219,00 ,068 8,66
DDA 12 199,17422,73 155,00-233,00
NA 12 194,75421,56 | 160,00-231,00 ,867 8,66
DDA 12 199,17+22,73 155,00-233,00

PST IDA 12 860,25+77,56 | 740,00-990,00 ,307 39,15
NA 12 918,75+£103,5 | 775,00-1144
IDA 12 860,25177,56 740,00-990,00 ,020%* 39,15
DDA 12 971+£104,19 859,00-1142,00
NA 12 918,75+103,5 | 775,00-1144 375 39,15
DDA 12 97111704,19 859,00-1142,00

*p<0,05

Tablo 4 de Ayak adim agist deformiteleri bagimsiz
kadin IDA, NA ve DDA gruplarmin DST sonuglari
karsilastirildiginda NA ve IDA guruplar1 arasinda
anmali farklilik bulunmazken, DDA grubunun DST
degeri IDA grubuna gore anlamli bulunmustur
(p<0.05). (DDA 39,666+3,05, IDA 35,2500+5,31).
YST karsilagtirmalarinda DDA grubunun YST degeri
NA ve IDA gruplarindan, NA'm YST degeri de IDA
dan yiiksek Olciilse de aralarinda anlamli farklilik
bulunmamustir. YST karsilastirmalarinda NA ve IDA
gruplarinin YST degerleri arasinda anmali farklilik
bulunmazken, DDA grubunun YST degeri hem NA
hem de IDA dan anlamli derecede yiiksek
bulunmustur (p<0.05). (DDA 906,20 + 90,85, NA
793,42+85,30, IDA 775,50+105,69). (Tablo 4).
3.2. Tartisma
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Calismamizdaki tiim gruplarm viicut kitle indeks
degerlerinin diinya saglik Orgiitii verilerine gore
normal oldugu ve literatiirdeki ¢alismalarla benzer
oldugu goriilmektedir [23-24]. Literatiirde ayak adim
agist bozukluklarini arastiran antrenman bilimi ile
iligkili ¢aligma yok denecek kadar azdr.
Caligmamizin yiiriiyiis adim agis1 bozukluklarindan
olan IDA ve DDA bagimsiz gruplarina uyguladigimiz
DST, YST ve PST test dlglimleri ise orijinallik
icermektedir. Literatiirdeki ¢ok az sayida yapilmisg
caligmalar inceledigimizde ayak parmaklarinin ice
doniik ve disa doniikk basmasinin bir¢ok nedeni
bulunmaktadir. Genel olarak kalganin asir1 rotasyonu
ile femoral ve tibial torsiyonun neden oldugu
bilinmektedir [6].



Tablo 4. Ayak adim agis1 deformiteleri IDA, NA ve DDA kadin gruplarinin dikey sigrama, ¢ift ayak yatay sigrama
ve penta sicrama testi sonuglarinin istatistiksel olarak karsilastirilmasi

Ayak Adim Acis1 Deformiteleri IDA, NA, DDA Kadin Gruplar

Degiskenler Bagimsiz gruplar Ortalama = SS (mm) (Min-Maks) P Std. Er.

DST DA 35,2500+5,31 26,00-42,00 ,922 1,73
NA 35,916+4,10 28,00-42,00
DA 35,2500+5,31 26,00-42,00 ,041%* 1,73
DDA 39,666+3,05 34,00-44,00
NA 35,916+4,10 28,00-42,00 ,094 1,73
DDA 39,666+3,05 34,00-44,00

YST IDA 160,83+20,68 127,00-197,00 ,515 6,76
NA 168,34+14,32 142,22-197,00
DA 160,83+20,68 127,00-197,00 ,199 6,76
DDA 172,75+13,85 154,00-196,00
NA 168,34+14,32 142,22-197,00 ,793 6,76
DDA 172,75+13,85 154,00-196,00

PST DA 775,50+105,69 600,00-920,00 ,888 38,51
NA 793,42+485,30 710,00-974,00
IDA 775,50+105,69 600,00-920,00 ,005%* 38,51
DDA 906,20+90,85 777,00-1117,00
NA 793,42+485,30 710,00-974,00 ,016* 38,51
DDA 906,20+90,85 777,00-1117,00

*p<0,05

Tibial torsiyon, tibianin uzunca ekseni etrafinda distal
eklem hattinin proksimal eklem hattina gore transvers
planda fizyolojik olarak yer degistirmesidir. Proksimal
ve distal tibial eklem yiizeyleri arasindaki ag1 ise tibial
torsiyon agisidir [25]. Asir1 eksternal tibial torsiyon, ayak
parmaklariin disar1 donmesine neden olurken, artan i¢
tibial torsiyon, ayak parmaklarinin iceri doénmesine
neden olmaktadir [26].

Bireylerin ergenlik doneminden itibaren aktif yasam
siireclerindeki hareketlilikten kaynakli zorlanmalar1 ise
kas ve anatomik sistemleri olumsuz etkileyebilmektedir
[11]. Nitekim Habelt ve ark. yaptiklar1 arastirmada spor
aktiviteleri sirasinda adolesan yaralanmalarmin en sik
futbol bransinda oldugu, bu yaralanmalarin %25.27'sinin
iist ekstremitelerde %68.71'nin ise alt ekstremitelerde
gergeklestigi, alt ekstremitelerde ise en sik diz (% 29.79)
ve ardindan da ayak bilegi ekleminde (% 24.02)
gergeklestigi sonucuna ulagmiglar [27]. Bununla beraber
Bayrak ve ark. yaptiklar1 ¢alismada diizenli antrenmanlt
elit futbolcularin sedanterlere gore tibial torsiyon agilar
acisindan sag ayaklarinda farklilik goriilmezken, sol
ayaklarinda anlamli farklilik gériilmiistiir (p<0.05) [28].
Bizim ¢alismamizda i¢e doniik adim ve disa doniik adim
katilimcr  gruplarmin  lisanshi  aktif spor yasantisi
bulunmayan bireyler olmasina ragmen genetik olanlar

124

hari¢, dogustan yetiskinlige kadar aktif yasamlarinda
rekreasyonel olarak katildiklar egzersizlerde neye ve ne
kadar maruz kaldiklar1 bilinmemekle birlikte aktif yagsam
siireclerinin ayaklarimi ice doniik ve disa doniik olarak
sekillendirmis olmalar1 muhtemeldir. Patolojik olmayan
DDA’ya sahip hem erkek hem de kadmn gruplarimizin
IDA ve NA sahip bireylere gére ileri dogru ardigik olarak
gerceklesen momentlerde daha iyi anaerobik giic
iiretmeleri, DDA ayakli bireylerin IDA ve NA'l1 bireylere
gore daha aktif ve miicadeleci bir yasam siirdiiklerini
gostermekle DDA’ futbol gibi bir c¢ok anaerobik
seviyede wuygulan spor branglarinda goriilebilecegi
diisinilmektedir. (PST sonuglar1 Erkek (cm) DDA
971+104,19, NA 918,75+103,57, IDA 860,25+77,56
(Tablo3), Kadin DDA 906,20+90,85, NA 793,42+85,30,
IDA 775,50+£105,69) (Tablo 4). Bej ve Kundu aerobik
kapasite ve kinematik 6zelliklerin yiirime yaris hiz1 ile
iligkisini inceledikleri caligmada, elit seviyedeki 10 geng
erkek yiirlime yarigcisinin  yaris esnasinda topuk
temaslari, orta kismin temaslar1 ve ilerleyen bacagin
parmak  ucu  temaslarmi  kinematik  analizle
degerlendirmisler. IDA fazindaki diz agis1 ile performans
arasinda yiiksek derecede korelasyon (“r” degeri 0.742),
topuk temasi ve orta kismin temasi fazinda ise diisiik
dereceli bir negatif korelasyon tespit etmisler. (r = -



0.489& -0.406) [29]. Bej ve Kundu'nun yaptiklar
calismasinin ve bizim c¢alismamizin sonucuna gore
IDA’li  bireylerin yiiriime gibi aerobik sistemle
gergeklestirilen submaksimal seviyedeki egzersizlerde
daha basarili olabilmektedirler. Ayrica Stoutenberg
(2005) de ise ayak parmaklarin i¢e doniik basmanin
vastus lateralis ve vastus medialis kasinin aktivitelerini
artiracagini, ayak parmaklarini disa doniik basmanin
rektus femoris aktivitelerini artiracagini bildirmiglerdir
[30].

4. Sonug¢

Sonug olarak temel hareket becerilerinden dikeye yapilan
anaerobik sigramada, disa doniik adim agist bozukluguna
sahip ayaklar ile normal adim agisina sahip ayaklar
arasinda anlamli bir fark bulunmazken, disa doniik adim
acist bozukluguna sahip ayaklarin ice doniikk adim agisi
bozukluguna sahip ayaklara gore dikeyde daha iyi
anaerobik gii¢ tirettikleri ortaya konmustur.

Yataya yapilan anaerobik sigramada, disa doniik adim
acisi, ice doniik adim agist ve normal adim agisina sahip
olmanin yataya yapilan sigramada olumlu ya da olumsuz
etkisi goriilmemistir.

fleri dogru ardisik olarak gergeklestirilen anaerobik
sigramalarda ayak adim agisi deformitelerinden disa
dontik adim agisina sahip ayaklarin normal ve ice doniik
adim acisina sahip ayaklara gére daha iyi anaerobik gii¢
iirettikleri ortaya konurken, normal adim agisina sahip
ayak ve ige doniik adim acisina sahip ayaklar arasinda
anlamli bir fark bulunmamustir.

Disa doniik adim agisina sahip ayaklarin anaerobik gii¢
iiretmedeki basaris1 farkli ¢aligmalarla desteklenerek
anaerobik  sistemlerin  uygulandigt  rekabet ve
dayaniklilik gerektiren spor branglarindaki rastlanma
oranina bakilirsa disa doniikk adim agisina sahip
ayaklarin, i¢ce ve normal adim agisina sahip ayaklara gore
basarisinin  tesadiifmii  yoksa  sportif  yasamla
sekillenebilen bir deformitemi oldugu ortaya konacaktir.

5. Tesekkiir ve Bilgilendirme

Calismanin  gerceklesmesine destek veren Sivas
Cumbhuriyet Universitesi Spor Bilimleri Fakiiltesi
Dekanligina ve Tip Fakiiltesi Ortopedi Anabilim Dali
Bagkanligina tesekkiir ederiz.

Bu ¢alismanin yazarlar arasinda herhangi bir ¢ikar
catismasi bulunmamaktadir.
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Oz
Giris ve Amag: Hipertansiyon (HT), yiiksek kan basinci ile ortaya ¢ikan sistemik bir hastalik olup, toplumda
yaygin olarak goriilen ve ciddi komplikasyonlara neden olan biiyiik bir saglik sorunudur. Kan basinci diizeylerinin
kontrolii, ortaya ¢gikan komplikasyonlar1 azaltmada 6nemli bir adimdir. Bu ¢alismanin amaci, aile hekimligi
asistanlarinin HT bilgi ve farkindalig1 izerinde yiiz yiize HT egitiminin etkisini degerlendirmek ve ihtiyaclarini
anlamaktir.
Gere¢ ve Yontemler: Caligmamiz, betimleyici-kesitsel aragtirma tasariminda planlandi. Yiiz yiize egitimden
hemen once ve sonra, katilimeilara, Tiirk Hipertansiyon Konsensus Raporlar1 2019 ve Tiirkiye Endokrinoloji ve
Metabolizma Dernegi tarafindan 2022 yilinda yayinlanan Hipertansiyon Tan1 ve Tedavi Kilavuzu temel alinarak
arastirmacilar tarafindan olusturulan bir anket verildi.
Bulgular: Calismamizda, yiiz yiize egitimin HT ile ilgili 15 alt kategorideki etkisini miidahale arastirma modeli
olarak inceledik. Egitim sonras1 degerlendirmede, 15 alt kategorinin 12'si teorik sorulari, Gi¢ili ise vaka temelli
degerlendirme sorularint igeriyordu. Sorularin %50 veya daha fazlasini dogru cevaplamak hedeflenmis olup,
egitim sonrasi, 15 alt kategoriden besinde bu hedefin genel olarak basarildigi gozlendi.
Sonug: Yiiz yiize egitim, birincil saglik hizmetlerinde HT yonetiminin iki 6nemli unsuru olan bilgi ve farkindaligi
artirmada ve degerlendirme kapasitesinde etkilidir. HT ile ilgili 15 alt kategoriye yapilan ayrintili inceleme, etki
bliylikligli agisindan daha iyi olan kategorileri ortaya ¢ikardi. Calismamiz, HT yo6netimi ile ilgili alt kategorilere
etkileri de ayrimtili bir sekilde ele alarak (6rnegin, birinci basamak HT yonetimine direng gibi) ilging ve biraz
beklenmedik sonuglar ortaya ¢ikmistir.

Anahtar Kelimeler: Aile Hekimligi Uzmanlik Egitimi, Hasta Yonetimi, Hipertansiyon.

Abstract
Objective: Hypertension (HT) is a systemic disease manifested by high blood pressure and is a major health
problem, common in the community and the cause of serious complications. Control of blood pressure levels is
an essential step in reducing omit complications. The aim of the study is to evaluate the impact of face-to-face HT
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training on the HT knowledge and awareness of the family medicine resident doctors and to understand their
needs.

Materials and Methods: Our study was planned in a descriptive-cross-sectional research design. Just before and
after the face-to-face training, participants were given a questionnaire developed by researchers based on two
documents: the Turkish Hypertension Consensus Reports published in 2019, and the Hypertension Diagnosis and
Treatment Guidelines published by the Turkish Endocrinology and Metabolism Society in 2022.

Results: In our study, we observed the effect of face-to-face education on 15 sub-categories of HT as an
intervention research model. In the post-training evaluation, 12 of the 15 sub-categories involved theoretical
questions, and three were case-based evaluation questions. The goal was to answer 50% or more of the questions
correctly, and it was observed that, after the training, in five of the fifteen sub-categories, this target was generally
achieved.

Conclusion: Face-to-face training is effective in increasing knowledge and awareness, and evaluation capacity,
which are two important elements of HT administration in primary care. A detailed examination of 15 sub-
categories related to HT revealed the categories that were better in terms of effect size. Our study also detailed the
effects on sub-categories related to HT management (such as resistance to first-stage HT management), which
reveal interesting and somewhat unexpected results.

Keywords: Family Medicine Traininng, Patient Management, Hypertansion

1. Introduction

Hypertension (HT), a systemic disease manifesting as the Endocrinology and Metabolism Association of
high blood pressure, is a significant and widespread Turkey in 2022, as well as the "Turkish Hypertension
public health problem with serious complications [1]. Consensus Reports” released in 2019.
The World Health Organization (WHO) estimates The study consisted of 60 medical specialty students
that 1.28 billion adults between the ages of 30 and 79 from Dokuz Eyliil University's (DEU) Department of
suffer from HT worldwide, primarily in countries Family Medicine. These students, who had
with lower and middle socioeconomic status. WHO undertaken an eight-hour in-person Hypertension
also indicates that only 42% of patients are aware of (HT) course in the university auditorium, participated
their HT and are receiving treatment [2]. According in this study's Google Survey (distributed via email)
to WHO data, one in four men and one in five women both before and after their training. The participants
have HT [3]. Various studies conducted in Turkey were asked to give themselves a code name, which
demonstrate that the prevalence of HT in adults is was used to identify them anonymously in the
between 30.3% and 36.5% [1,4]. analyses. The sampling inclusion criteria included
HT is a major cause of early death globally [2]. As students who agreed to take part in the research and
the blood pressure increases, the extent of damage to who fully completed the online forms sent via email.
the cardiovascular system rises significantly. Thus, The items in the survey form were created after an
blood pressure control is essential in reducing HT examination of the research literature. In each item,
complications. The early detection and initiation of participants were tasked with evaluating the accuracy
treatment is crucial, as it provides patients with the of data provided by the guidelines regarding the
necessary information to manage their condition, diagnosis, treatment, and management of
thereby preventing the development of complications hypertension, rating each as either correct or
[5,6]. Therefore, family medicine specialist students incorrect. To guarantee homogeneity, the percentage
aiming to work in primary education should have up- of items with correct information was calculated. The
to-date and accurate information about the illness survey included questions regarding participants'
[6,7]. demographic data, as well as queries to assess their
The curriculum for the training of family physicians understanding of hypertension diagnosis and
specifies the knowledge and skills that physicians management.
need in practice [8,9]. According to WHO, 21st- We perfomed ROC analysis for sensitivity and
century diseases should be confronted through specifity of age among the educational success
primary health care, and better use of existing groups
preventive measures could reduce the global disease Furhermore we performed a Cut-of analysis
burden by up to 70% [9,10]. Therefore, the aim of this Group A; Scores increased
study is to evaluate the effect of HT education and to Group B; Scores never changed or worsed
determine practitioners’ knowledge levels to identify
their requirements. Data analysis

Data analysis was performed using SPSS version
2. Materials and Methods 21.0 (IBM Corp., Armonk, NY). Parametric and non-
This study was planned as an interventional study. parametric analysis methods were selected according
Before and after their training, the participant filled to the number and percentage values, normal
out a questionnaire derived from the "Hypertension distribution, and covariance suitability  for
Diagnosis and Treatment Guidelines", published by sociodemographic characteristics. In the data
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analysis, frequency and percentage distributions, chi-
square analysis, and t-test were used. A value of p <
0.05 was considered statistically significant.

3. Results and Discussion

3.1. Results

This study examined the effect of in-person education
on 15 subcategories related to HT as an interventional
research model. In the post-training questionnaire,
theoretical questions were presented for 12 out of 15
subcategories, while the remaining three
subcategories contained case-based questions. Status
of our hypothesis acceptance is shown in Table 1.
The participants were divided into two groups based
on the pre-education scores, the Before Education =
0 group and the Before Education => 1 group (Those
with 0 scores prior to training were considered a
separate categorical group, as were those with 1 and
above).

We investigated the following: “How does education
help those who do not know? How does education
help those with a score of 1 or higher.

The group was divided into two age groups: 27 years
old or under, and those over 27 . We performed ROC
analysis for sensitivity and specifity of age among the
educational success groups (Figure 1).

P
=
& S aE & & R R E O E &=

0o w1 1
B T

f
W T
{9 TPR= TroePosieRate~ Re= Psie Lielond R TP= Te Postie T Tnoe Negatie

I FeFaePsteide R e ikt ok P o e
10 Toeleele s onircat

FP=Fage Foshe

Table 1. Status of our hypothesis acceptance
Hypatheses Category
Hla AKnowledge about the causes of the HT ( not essential HT)
H2.la  B.Secondary Causes of Hypertension (HT)
H3la  C.Knowledge about the HT (Neurological) Complications
Héla  D.Out-of-Office Measurement Indications
H5.1a  E. Ambulatory Measurement Is Indicated
H6.La  F. Knowledge about focus history taking of HT
H7.la  G.Case L Cardiovascular Evaluation
H81la  H.Evaluating Treatment Failure Administration
H9.1a . Which circumstances indicate suspicion of Secondary HT?
H10.La  J. Assessment of the Treatment-Resistant Patient
Hilla K. Management Hypertensive Syndrome
H12.1a L. Knowledge of Home Blood Pressure Monitoring Indications
H13.1a M. HT Knowledge of Physical Examination
H14.1a  O.HT Knowledge of Their Examinations
H15.1a  R.Knowledge of HT Management During Pregnancy

Furthermore, we performed a Cut-of analysis. The
effectiveness of the training measured by scores was
analysed according to gender, and age. As a result,
the effect size and power increased. Since these
elements were important, originality was also
included (Table 2).
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Figure 1. ROC analysis for sensitivity and specifity of age among the educational success groups



Table 2. Code age, the groups before education encompass the number and demographic characteristcs of the
participants.

————
o

General
Structure

Women

Age 28 28.64 432 [27.09+1.82/60 [27.82 +0
3.99 3.10
Age group <27 |9 32.0 15 [46.8 24 140.0 0.245
=>27 [19 [68.0 17 [53.2 36 60.0
Before |A. BE=012 [50.0 18 [58.1 30 [54.5 0.551
EducationHypertension |gE = 512  [50.0 13 41.9 25 [45.5
(BE) (HT) Out ofl
score Tension High
group B. SecondaryBE=0 |9 37.5 20 |69.0 29 |54.7 0.044
Causesof HT |gg = >i15 [62.5 9 [31.0 24 45.3
1
C. BE=027 [96.4 31 196.9 58 96.7 1.000
Complications gg = >1 3.6 1 |31 2 133
1
D. Out-of-BE =017 [70.8 18 [58.1 35 163.6 0.488
Office BE = >7 [29.2 13 [41.9 20 |36.4
Measurement 1
Indications
E. AmbulatoryBE =018 [75.0 22 168.8 40 [71.4 0.831
Measurement |gg = > 25.0 10 [31.3 16 [28.6
Is Indicated 1
F. Don’t KnowBE =012 [44.4 6 [20.0 18 [31.6 0.090
How to takepg = 515 556 24 180.0 39 [68.4
patient history |q
G. Case 1/BE=00 0.0 0 (0.0 0 [0.0 b
Cardiovascularige = >26  [100.0 31 |100.0 57 |100.0
Evaluation 1
H.  AssessingBE =00 0.0 1 |33 1 1.7 1.000
Failure BE = >28 [100.0 29 196.7 57 198.3
1
I. SecondaryBE =00 0.0 1 [3.3 1 1.8 1.000
HT Clinic BE = >26 |100.0 29 [96.7 55 198.2
1
J. Case 2/BE=00 0.0 0 (0.0 0 0.0 b
Resistance  ofgg = =27  1100.0 30 |100.0 57 |100.0
Therapy 1
Evaluation

a. Since the data in the analyses differ depending on
the suitability of the Cook's and Leverage extreme
value study, there are different numbers of groups in
the subcategories.

b. Due to some scores of zero, chi-square analysis
could not be performed.

Sufficient effect size: 0.5 Enough power: 0.8 and
higher accepted.
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For these subcategories, the application of education
had a significant effect. Sufficient effect was
provided in 12 of the 13 subcategories; by the
eleventh, enough power had been provided. The
highest effect was for J. Case.2. Resistance
Evaluation in the evaluation category. Second, E.
Ambulatory Measurement is indicated, and as the 3.
Case 1.evaluation categories followed.



Regenerate response

After evaluating the additional effect of the gender
factor on the outcome of education, the questionnaire
scores before and after the education intervention
were calculated as the total score for all questions in
the HT Knowledge of Physical Examination
category. These scores were divided by the total

number of questions to obtain the percentage of
correct answers. It was also found that the gender
factor was significantly effective in this category (F:
209.263; p < 0.001), and Category M (HT
Knowledge of Physical Examination); The effect of
educational application (Effect Size, Table 3) was
higher in the male group (Table 3).

Table 3. The effect of education factor (gender Groups) on scores.

M. Hypertension
Yo Average %  Average

Knovyledge of Before After F T P R Effect Power
Physical . . Size

T Education Education
Examination
Female 491 +12.36 30.36+32.8116.857 4106 <0.001 0.006 0.724 0.755
Male 2.74+5.74 26.92+31.1215.172 0.001 0.300 0.808 0.738

Considering the additional effect of age on the
education evaluation, for category J (Resistance
Evaluation), the total questionnaire scores before and
after the education intervention were calculated sum
the scores for each category group. These scores were
divided by the total number of questions to obtain the
percentage of correct answers. The age factor was

3.895

found to be significantly effective (F: 6.373; p =
0.013), and in the hypothesis table, (table 1) category
J was accepted. The effect of the educational
application in the 27 and over group (Effect Size,
Table 4) was higher than that in the under-27 group
(Table 4).

Table 4. The effect of age.Code factor (in age groups) on scores.
J.Ability to % Average % Average Effect
Evaluate Resistance Before After F t P R Size Power
Clinically Education Education
- <
Code.Age <27 16.45 +=7.93 44.59 +=9.92 103.049 10.151 0.001 0.085 2.313 1.000
— 45.96 =+ - < -
Code.Age=>27 21.97 &= 6.99 11.89 108.810 10.431 0.001 0.052 1.701 0.999
Management % Average % Average Effect
Hypertensive Before After F t P R Size Power
Syndrome Education Education
23.81 + 89.52 + <
Code.Age <27 53.34 19.61 97.561 -9.877 0.001 0.004 2.159 1.000
_ 20.55 +=41.11 + <
Code.Age =>27 15 48 5081 22.612 -4.755 0.001 0.034 0.805 0.786
% Average % Average
gnHoyrv I‘I?Cejgti of Before After F t P R g;‘zfgct Power
’ Education Education
11.36 + 59.09 +
Code.Age<27 1810 3516 32.045 -5.661 <0.001 0.017 1.215 0.973
_ 48.09 + 63.33 +
Code.Age=>27 55 49 30.46 5.150 -2.269 0.027 0.402 0.493 0.819

The-effect-of-age.code--factor-(in-age-groups)-on-scores
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Scores for Category K (Managing Hypertensive
Syndrome) were totalled, and the combined
questionnaire scores before and after the education
intervention were determined. These scores were
divided by the total number of questions to obtain the
percentage of correct answers. The age factor was
found to be significantly effective for this category
(F: 16.289; p < 0.001), and in hypothesis table (table
1) category K was accepted. The effect of educational
application in the 27 and over- group (Effect Size),
(Table 4) was higher than that in the under-27 group.
For category O (HT Code Knowledge), the age factor
was found to be significantly effective (F: 5.962; p =
0.017), and in hypothesis table (table 1) category was
accepted. The effect of educational application in the
over-27 group (Table 4) was higher than that in the
under-27 group. This study also assessed the
incremental impact of the educational component,
with 'before education = 0" and ‘before education =>
1', on the results of the education. The total scores for
the Knowledge about the Causes of TA Height Other
than A.HT group of questions were calculated to
determine the questionnaire scores before and after
the intervention. In this category (F: 243.977; p <
0.001), the education factor was found to be
significantly effective, and H1.1.a was accepted. The
effect of educational implementation (Effect Size),
(Table 5 ) was higher in the Before Education = 0
group than in the Before Education => 1 group.
Concerning category B (Secondary Causes of HT),
the total questionnaire scores before and after the
education intervention were calculated by adding the
results of the questions that formed the Knowledge
about the Reasons group [S.M.1]. These scores were
divided by the total number of questions to obtain the
percentage of correct answers. In this category (F:
246.423; p < 0.001), the education factor was found
to be significantly effective, and H2.1l.a was
accepted. The effect of the educational application
(Effect Size), (Table 5) was higher in the Before
Education = 0 group than in the Before Education =>
1 group.

For category E (End of Ambulatory Measurement in
the Knowledge), after totalling the results from the
questions in the knowledge group, the combined
scores from before and after the education
intervention were determined. These scores were
divided by the total number of questions to obtain the
correct answer percentages. The education factor was
found to be significantly effective (F: 307.952; p <
0.001), and H5.1.a was accepted. The effect of the
educational application (Effect Size), (Table 5) was
higher in the Before Education = 0 group than in the
Before Education => 1 group.

It was found that the education factor was
significantly effective for category F (Knowledge of
How to Take an HT Story). The total questionnaire
scores before and after the education intervention
were calculated by totalling the scores for questions
in the Managing Hypertensive Syndrome group.
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These scores were divided by the total number of
guestions to obtain the percentage of correct answers
(F: 9.231; p = 0.003), and H6.1.a was accepted. The
effect of the educational application (Effect Size),
(Table 5) was higher in the Before Education =
0.group than in the Before Education => 1 group.
For category K  (Hypertensive Syndrome
Management), the results of the questions in the
Managing Hypertensive Syndrome group were
summarized and the combined questionnaire scores
from before and after the education intervention were
determined. These scores were divided by the total
number of questions to obtain the percentage of
correct answers. The education factor was found to
be significantly effective (F: 68.076; p < 0.001), and
H11.1.a was accepted. The effect of the educational
application (Effect Size), (Table 5) was higher in the
Before Education = 0 group than in the Before
Education => 1 group.

For category L (End of Measurement at the Home
Knowledge), the results of the questions comprising
the End of Home Measurement: Calculating the
combined knowledge group scores yielded the total
questionnaire scores before and after the education
intervention. These scores were divided by the total
number of questions to obtain the percentage of
correct answers. The education factor was found to
be significantly effective (F: 16.794; p < 0.001), and
H12.1.a was accepted (Table 5).

The education factor was found to be significantly
effective for category M (Physical Examination
Knowledge of HT. The total questionnaire scores
before and after the education intervention were
determined by totalling the scores of the questions in
this category (F: 209.263; p < 0.001), and H13.1.a
was accepted. The effect of the educational
application (Effect Size), (Table 5) was higher in the
Before Education = 0 group than in the Before
Education => 1 group.

For category O (Knowledge About the HT
Examinations), the education factor was found to be
significantly effective (F: 30.284; p < 0.001), and
H14.1.a was accepted. The effect of the educational
application (Effect Size, Table 14) was higher in the
Before Education = 0 group than in the Before
Education => 1 group (Table 5).

3.2.Discussion

Using a preliminary and final questionnaire, a
previous study reported the effectiveness of small
group information literacy instruction for medical
students [11]. Another study observed a positive
effect for the participatory clinical education model
on nursing students’ learning perceptions and
capacities [12]. In the current study, a similar positive
effect on questionnaire scores was found for the HT-
related education model.



Table 5. The effect of education factor (in before education groups) on scores
The Effect of Education Factor (Before Education Groups) on Scores

A. Hypertension =~ % Average = % Average F t P R Effect Size
(HT) Out of Tension = Before After
High Education Education
Before Education=0  00.00 +  6.13+9.66 NS NS <0.001 NS 0.634
0.00
Before Education =>  13.09 + 1508 + 31.172 - 0.693 0.213 0.078
1 4.33 25.87 0.399
B. Secondary Causes = % Average = % Average F t P R Effect Size
of Hypertension Before After
Education Education
Before Education=0  00.00 +  33.10 + NS NS <0.001 ' NS 1.014
0.00 32.63
Before Education =>  30.00 + 3250 + 0.223 - 0.641 0.244 0.153
1 16.68 5.88 0.473
E. End of Ambulatory =~ % Average = % Average F t p R Effect Size
Measurement in the @ Before After
Knowledge Education Education
Before Education=0  00.00 + @ 16.56 NS NS <0.001 NS 1.403
0.00 +11.80
Before Education => 1640 +  21.09 + 1.788 - 0.195 —-0.060 0.327
1 5.98 12.68 1.337
F. Knowledge of How = % Average % Average F t P R Effect Size
to Take a  Before After
Hypertension Story Education Education
Before Education=0  00.00 + @ 11.61 NS NS 0.002 NS 0.837
0.00 +13.87

Before Education =>  11.19 +  9.09 +  0.498 0.706  0.483 0.001 0.113
1 10.62 15.22

K. Management of % Average % Average F t p R Effect Size
Hypertension Before After
Syndrome Education Education
Before Education=0 = 00.00 + @ 63.53 NS NS <0.001 NS 1.997
0.00 +31.81
Before Education => | 31.00 + 57.00 + 23331 - <0.001 = 0.286 0.863
1 14.28 30.90 4.830
L. Knowledge About % Mean % Mean F t p R Effect Size
End of Measurement = Before After
At the Home Education Education
Before Education =0 00.00 + | 23.68 NS NS <0.001 ' NS 1.696
0.00 +13.96
Before Education  18.02 + 1937 £ 0443 - 0.509 0.075 0.112
=>1 4.61 11.46 0.665
M. Physical = % Average = % Average F T p R Effect Size
Examination Before After
Knowledge of | Education Education
Hypertension
Before Education=0  00.00 + | 26.78 + NS NS <0.001 NS 0.830
0.00 32.23
Before Education =>  22.86 £+ 38.57 £ @ 2447 - 0.144 —0.269 0453
1 12.04 29.39 1564
O. Knowledge About = % Average % Average F t p R Effect Size
the Hypertension = Before After
Examinations Education Education
Before Education=0  00.00 + | 50.00 NS NS <0.001 @ NS 1.785
0.00 +39.44
Before Education =>  47.15 £+ | 6626 + 11296 - 0.001 0.158 0.571
1 23.24 28.01 3.361
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1.000

0.978

Power

0.999

0.759

Power

0.991

0.627

Power

0.997

0.636



For problem-based education, positive effects were
observed on knowledge, ability, and evaluation scores for
standard patients [13]. In this study, similar effects were
observed concerning the problem-based training for, and
the evaluation of HT cases. Moreover, previously,
positive effects on adherence to HT management
guidelines resulted from  for a structured physician
training and feedback system [14]. In one study,
education was observed to improve physicians’ HT
follow-up behaviors [15]. In the current study, the HT
evaluation required monitoring and follow-up of
hypertensive pregnancy and HT physical examination,
focusing on the physicians’ adherence to the guidelines,
and similar improvement in the post-intervention score
was observed.

Hypertension has a fairly high prevalence in society,
meaning relatively high personal and social benefits
when adequate HT management is performed in primary
care. This study found that the educational training given
increased the HT-related to HT?? in almost every
category, and that significance was achieved in 13 of the
subcategories. Therefore, this educational work can be
considered to be generally successful. The percentage of
correct post-intervention scores could be considered an
indicator of HT management adequacy.

This score could be interpreted as an indication of
success in the relevant categories. Clearly, if this level
were maintained throughout primary care HT
management, it would engender positive results in health
management not only from the clinical, but also from the
patient and social points of view, leading to more
effective treatment.

Another research direction emerging from this study is
the observation the influence of specific factors; for
example, the findings of future research may suggest that
priority should be given to those with before education
(BE) scores of 0. Observation of the additional effects of
gender and age would also be useful in determining
appropriate methods for the implementation of such
training in practice.

This study had several limitations. The intervention
increased the scores in almost every category,
significance was achieved in 13 of the 15 subcategories,
and following the training, this was typically achieved in
five subcategories, exceeding the target score of at least
50%; however, it is difficult to assess the accuracy of this
percentage because we did not use a scale,. Although
the target of 50% or more correct answers was achieved
in 5 subcategories, upon examining particular cases in
these categories, there was a clear distinction between
those who scored 50% or higher and those who did not.
To better ensure competence in terms of HT management
in primary care, future research should evaluate
individual competence and provide additional
complementary education to those who have not yet
reached the appropriate standard.

In a previous study, it was observed that online education
increases the learning capacities of nursing students [16].
Another stud reported positive results for online
occupation therapy training [17]. Moreover, the benefits

of continuous training have been emphasized in the case
of DM (diabetes mellitus) [18]. Thus, it is beneficial to
disseminate HT-related education via widespread and
continuous training, and this could also be provided
online.

4. Conclusions

This study illustrated that in-person professional
education practice is effective at increasing students’
knowledge, awareness, and evaluation capacity, which
are important elements of HT management in primary
care. In relation to HT, 15 subcategories were examined
in detail, revealing the categories that benefited from the
education given in terms of the effect size. In addition, a
review of factors affecting the usefulness of the education
identified the most influential. This study also revealed
the detailed effects of education on the subcategories
related to HT management, leading to the emergence of
original results.

Hypertension remains a highly prevalent health condition
globally, and a key focus of medical science. Thus, HT
monitoring and management in PC (primary care) is of
vital importance. This study has the potential to shed light
on clinical applications in this field and to guide future
research.
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Oz

Giris ve Amac: Vaspin bir adipositokin, serin proteaz inhibitoriidiir ve obezite, insiilin duyarliligi, diabetes
mellitus ve koroner arter hastaligi ile iligkilidir. Vaspin ve koroner arter hastaligi arasindaki iliski gesitli
calismalarda gosterilmistir. Koroner arter hastalig1 olan hastalarda bu degerin diyabetten bagimsiz olup olmadigi
ise bilinmemektedir. Ayrica ST elevasyonsuz miyokard enfarktiislii (NONSTEMI) hastalarda vaspinin énemini
gosteren bir ¢aligma yapilmamistir. Bu ¢aligmada, diyabetik olmayan NONSTEMI hastalarinda serum vaspin
diizeyleri ile SYNTAX skoru ile belirlenen koroner arter hastalifi siddeti arasindaki iligkinin arastirilmasi
amaclanmustir.

Gerec ve Yontemler: NONSTEMI'li toplam 165 diyabetik olmayan hasta,kesitsel olarak ¢aligmaya dahil edildi.

Serum vaspin seviyeleri ELISA yontemi ile 6l¢iildii. SYNTAX skorlari, anjiyografi sonuglarina (¢ift kor) iki
uzman operator tarafindan degerlendirildi. Hastalar ¢eyrekler arasi aralik yontemi ile SYNTAX skoruna gore ii¢
gruba ayrildi (Grup 1 SS <10, grup 2 10 < SS<22, grup 3 SS> 22).
Bulgular: Serum vaspin diizeyleri {i¢ grup arasinda anlamli olarak farkli (p = 0,03) ve grup 1'de grup 3'e gore
anlamli olarak yiiksek bulundu (p = 0,01). Grup 1 ve 2 ile grup 2 ve grup 3 arasinda anlamli fark bulunmadi. (p =
0, 52, p = 0.06). SYNTAX skoru ile serum vaspin seviyeleri arasinda anlamli ancak zayif bir negatif korelasyon
oldugu bulundu (r =-0.207, p = 0.008).

Sonuc¢: Vaspin, SYNTAX skoru ile negatif korelasyon gostermektedir ve diyabetik olmayan NONSTEMI
hastalarinda koroner hastaligin siddetini gostermek i¢in yararl bir belirteg olabilir.

Anahtar Kelimeler: Diyabetik olmayan, NONSTEMI, SYNTAX, Vaspin.

Abstract
Objectives: Vaspin is an adipocytokine, serine protease inhibitor, correlated to obesity, insiilin sensitivity,
diabetes mellitus, and coronary artery disease. The association between vaspin and coronary artery disease was
shown in several studies. Whether this value is independent of diabetes in coronary artery disease patients is not
known. Also, a study that shows the importance of vaspin in patients with Non-ST elevation myocardial infarction
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(NONSTEMI) is not conducted. This study aimed to investigate the relationship between serum vaspin levels and
the severity of coronary artery disease, which is determined by the SYNTAX score, in nondiabetic patients with
NONSTEMI

Materials and Methods: A total of 165 nondiabetic patients with NONSTEMI were included in this cross-
sectional study. Serum vaspin levels were measured by the ELISA method. SYNTAX scores were evaluated by
two expert operators blinded to the angiography results. Patients were divided into three groups according to the
SYNTAX score by the interquartile range method (group 1 with SS <10, group 2 with 10 < SS<22, group 3 with
SS>22).

Results: Serum vaspin levels were found significantly different between three groups (p = 0,03) and significantly
higher in group 1 than group 3 (p = 0,01).No significant difference was found between group 1 and 2 also group
2and 3 (p=0,52,p=0.06).It was found to be a significant but weak negative correlation between the SYNTAX
score and serum vaspin levels (r=-0,207, p = 0.008).

Conclusion: Vaspin negatively correlates to SYNTAX score and maybe a useful marker to show the severity of
coronary disease in nondiabetic patients with NONSTEMI

Keywords: NONSTEMI, Nondiabetic, SYNTAX, Vaspin.

1. Introduction regional ethics committee (Approval no:215944,
Coronary artery disease is the most common cause of 07/06/2017), and each patient signed an informed
death worldwide. Although many patients have consent form. All participants' rights were protected
similar traditional risk factors, coronary artery according to the Helsinki Declaration (2013).
disease severity is not the same. This is because of Echocardiography was performed on all patients. At
the non-traditional risk factors such as homocysteine, the time of diagnosis, 3 mL of venous blood samples
lipoprotein-a, oxidative stress, adipocytokines, or were taken from each patient. The samples were
genetic mutations. [1]. Adipose tissue acts as an centrifuged, separated serums were stored at —80 °C,
endocrine gland by secreting adipocytokines. Some and serum vaspin levels were measured with the
of these are pro-inflammatory and associated with ELISA method by using East Biopharm Elisa kit. The
insulin  resistance, endothelial  dysfunction, reference range of vaspin was 50-10000 pg/ml
atherosclerosis, and increased cardiovascular risks The exclusion criteria were as follows: Diabetes
[2-4]. Vaspin is an adipocytokine, serine protease mellitus, advanced left ventricular dysfunction (EF
inhibitor, correlated to obesity, insiilin sensitivity, <30%), history of coronary by-pass surgery, acute
diabetes mellitus (DM), and coronary artery disease renal failure, end-stage renal failure (GFR <15
[5-8] mL/min) requiring hemodialysis, advanced liver
The Synergy Between Percutaneous Coronary failure (Child-Pugh B, C), and active infection.
Intervention with Taxus and Cardiac Surgery NONSTEMI is defined as elevated cardiac troponin
(SYNTAX) scoring system, which is calculated by levels with one of the ST-T wave changes or
evaluating the number of angiographic lesions, the pathological Q waves in the ECG report or newly
location of the lesion, and its functional importance, detected wall motion abnormality with cardiac
is a validated scoring system that shows the severity imaging. SYNTAX scores (SS) were evaluated by
of coronary artery disease [9]. It is demonstrated that two expert operators blinded to the angiography
vaspin levels may predict adverse cardiovascular results, and in case of any discrepancy, an opinion
events and mortality in patients with acute was sought from a third cardiologist. Most of the
myocardial infarction [10]. But the study population studies were divided patients into groups according
consisted of diabetics and ST-elevation myocardial to SS as; SS<22, 22-32, and >32. However, when the
infarction (STEMI). A strong relationship between patients were divided with this method in our study
diabetes and vaspin may explain the predictive value population, there would be no balanced distribution
of vaspin in these studies [9,10]. Whether this value because 111 patients had SS <22. Therefore, patients
is independent of diabetes in coronary artery disease were divided into three groups using the interquartile
patients is not known. Also, a study that shows the range (IQR) method: SS <10, 10 <SS <22, and SS >
importance of vaspin in patients with NONSTEMI is 22.
not conducted. Therefore, this study aimed to Statistics: SPSS (Statistical Package for Social
investigate the relationship between serum vaspin Sciences, Chicago, Illinois) 21.0 program was used
levels and the severity of coronary artery disease to analyze the variables. Normality analysis of the
determined with SYNTAX scores in non-diabetic data was performed using the Kolmogorov—Smirnov
patients with NONSTEMI. test. Normally distributed numerical data were
compared with Student's t-test. Categorical data were
2. Material and Methods compared using the chi-square test. The relationship
In this cross-sectional single-center study, 165 non- between the serum vaspin level and SS were analyzed
diabetic patients with NONSTEMI who underwent using Pearson's correlation test. Quantitative
coronary angiography between 2016 -2017 were variables are indicated as mean =+ standard deviation.
included. Ethical approval was obtained from the Furthermore, the median (minimum/maximum) and
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categorical variables are shown as n (%). Variables
were examined at a 95% confidence interval, and p
<0,05 was considered significant.

3. Results and Discussion

3.1. Results

A total of 165 patients' mean age were 61,4 = 10,4
years, and 68% were male. Hypertension and
hyperlipidemia were found in 58% and 32,1% of

Table 1. Clinical characteristics of the patients.

patients, and 55,8% were active smokers. A
significant difference was found between the groups
in terms of age and EF (p <0,01, p <0,002). There was
no significant difference between the groups in terms
of hypertension, hyperlipidemia, gender, and
smoking status (p >0,05). Previous myocardial
infarction and percutaneous coronary intervention
rates were similar (p = 0,12, p = 0,36). The
demographic and clinical characteristics of the
patients were shown in Table 1.

SS<10 10<SS<22 SS>22 P value

n=54 n=51 n=60
Age (meanx SD) 56,4+ 12,6 62,5+ 11,4 62,5+ 12,4 0,01%*
Male 33 (%60,5) 44 (%73,6) 41 (%67.,4) 0,33
BMI (m?/kg) 27,2+ 6,1 26,3+5,3 26,7+9,1 0,21
Hypertension 31 (%57,4) 30 (%58,8) 36 (%60) 0,96
Hyperlipidemia 15 (%27,8) 21 (%41,2) 17 (%28,3) 0,24
Smoking 27 (%50) 31 (%60,8) 34 (%56,7) 0,53
Previous MI 15 (%27,8) 6 (%11,8) 12 (%20) 0,12
Previous PCI 19 (%35,2) 16 (%31,4) 14 (%23,3) 0,36
EF (%; mean + SD) 552+6,7 52,9+7.8 499+38,3 0,002**

SS:SYNTAX score,BMI:Body mass index,MI:myocardial infarction,EF:Ejection fraction, PCI:Percutaneous

coronary ntervention

The mean LDL-C, CRP, hemoglobin, glucose,
creatinine, and vaspin levels were 130,5 + 41.8
mg/dL, 6,6 + 6,1 mg/dL, 13,3 + 1,9, 108,5 + 22
mg/dL, 0,91 £+ 0,23 mg/dL, and 386,5 + 50,7 pg/mL,
respectively. The mean vaspin value was 518,9 +
66,8 pg/ml in SS <10 (group 1), 343,3+45,7in 10 <
SS 22 (group 2) and 281,1 + 26,2 pg/ml in SS > 22
(group 3). (Table 2). The total cholesterol, LDL-C,
and creatinine levels of the patients were significantly
higher in group 3 (p = 0,006, p = 0,01, p = 0,008,
respectively). Creatinine values were significantly
different between groups 1 and 3 (p=0,001). Platelet
count was significantly lower in group 3 (p = 0,02).
Serum vaspin levels were found significantly
different between groups (p = 0,03). When the binary
groups were compared, only group-1 vaspin levels
were significantly higher than group 3 (p =0,01). No
significant difference was found between group 1 and
group 2 and between group 2 and group
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3 in vaspin levels (p = 0,52, p = 0,06). (Table.2)
(Figure.1)

VASPIN (pg/dl)

SYNTAX<10

SNTAX 10-20 SNTAX>20

Figure.1 Serum vaspin levels were found
significantly different between groups (p = 0,03)




Table.2 Laboratory findings of patients

SS <10 10< SS<22 SS>22 P-value

(n=54) (n=51) (n=60)
Total cholesterol 1754 +£41,7 197,9 £49,7 196,1 £43,6 0,01%
(mg/dl;mean+ SD)
LDL-C (mg/dl; mean + SD) 116,2 + 36,2 138,6 =476 136,7 = 35,2 0,008**
HDL-C (mg/dl; mean + SD) 37,8+ 123 41,3 +10,6 36,7+ 12,1 0,06
Triglyceride (mg/dl; mean £+ SD) 187,8+160,6 | 159,3+89,2 185,7+129,2 | 0,45
Glucose (mg/dl;mean+ SD) 108,3 £ 61,3 100,7 = 40,8 114,19 £51,5 | 0,38
Creatinine (mg/dl; mean + SD) 0,84 + 0,18 0,92+ 0,21 0,98 + 0,26 0,006*
CK-MB (ng/ml; mean + SD) 32,6 +2272 29,6 + 27,6 34,1+ 33,1 0,54
Troponin (ng/ml;, mean £+ SD) 0,30+ 0,51 0,44 + 0,57 0,54 +0,7 0,12
Hemoglobin (gr/dl; mean £ SD) 13,1+1,9 13,3+1,8 13,5+2 0,48
CRP (mg/L,; mean + SD) 6,4 +64 6,354 7,0 £6,6 0,81
Vaspin (pg/ml; mean = SD) 518,9 £ 66,8 3433 £ 45,7 281,1 +£26,2 0,03*

*Difference between group 1 and 2-3,**Difference between group 1 and 2 and 3
LDL-C: Low-density lipoprotein- cholesterol, HDL-C: High-density lipoprotein -cholesterol, CK-MB: Creatine kinase muscle-brain, CRP:

C reactive protein

No significant differences were observed in other
parameters between the groups (p>0,05).

In Pearson's correlation analysis, serum vaspin levels
were found to be significantly negatively correlated
to SS (r=-0,207, p = 0,008).

Of the 165 patients, 68 (41,1%) were diagnosed with
single-vessel disease, 60 (35,7%) with the two-vessel
disease, and 37 (23,2%) with multi-vessel disease.
The mean SS was found 17,5 + 11,4. The
angiographic characteristics of the patients are shown
in Table 3.

Table 3. Angiographic characteristics of patients

Number of critical coronary | n=165
artery

One vessel 68 (%41,1)
Two vessel 60 (%35,7)
Multivessel 37 (%23,2)

Infarct related artery

Left Anterior Descending 82 (%49,4)

Circumflex 38 (%22,6)
Right coronary artery 45 (%28)
SYNTAX score (mean + SD) 17,5€11,4

3.2. Discussion

A significant but weak negative correlation was
found between serum vaspin levels and the extent and
the severity of coronary artery disease in non-diabetic
patients with NONSTEMI in this study. Serum
vaspin levels significantly decreased in patients with
a high SS. The possible reason for the low correlation
coefficient between vaspin and SS in our study may
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be the lack of a strong effect of diabetes, insulin
resistance to vaspin levels.

Systemic inflammation and adipokines production
have been considered important mechanisms for the
adverse effects on the vessel wall. Metabolites,
cytokines, and adipocytokines like vaspin can target
the liver. Changes in liver-derived lipoproteins,
clotting factors, and inflammatory factors impact the
vessel wall's atherogenic environment [11]. Studies
have demonstrated the relationship between vaspin
and atherosclerosis. Low vaspin levels were found to
be a higher risk of coronary artery disease (CAD)
[12]. In a study by Aust et al., no association was
found between serum vaspin levels and stenosis
severity in patients with carotid stenosis. However, it
was found that low vaspin levels correlated to
ischemic cerebrovascular events observed in the last
six months [13]. In another study by Kadoglou et al.,
vaspin values were lower in coronary artery disease
patients than in the healthy control group [14]. In the
same study, a negative correlation was found
between vaspin and the Gensini score, which
indicates the severity of coronary artery disease.
These findings are consistent with our results. Studies
examining the relationship between vaspin and the
severity of coronary artery disease are scarce. Serum
vaspin levels were found to be significantly lower in
patients with stenosis of more than 70% in a single
vessel than in those without coronary stenosis [15]. A
study by Zhang et al. compared acute coronary
syndrome patients with patients having normal
coronary arteries. Plasma vaspin levels were found to
be significantly lower in patients with acute coronary
syndrome [16]. In a study by Sathyaseelan et al.,
serum vaspin levels were compared in diabetic
patients with and without acute coronary syndrome.
Low serum vaspin levels were found to be an
independent risk factor for coronary artery disease
[17]. In contrast to our study, patients with acute
coronary syndrome and stable patients were
compared. Moreover, patients in that study had




diabetes. In another study, diabetic patients with and
without coronary artery disease and the healthy
control group were compared. In contrast to our study
results and other studies, the lowest vaspin levels
were found in the healthy control group. The highest
levels were found in diabetic patients with coronary
artery disease [18]. However, a significant positive
correlation was found between serum vaspin levels
and insulin resistance. The high level of vaspin in
coronary artery patients may also be related to this
high insulin resistance in patients with impaired
diabetes regulation. In the Zhang et al. study, it was
shown that the frequency of major cardiac adverse
events was significantly higher in patients with low
vaspin levels, and vaspin was an independent
predictor of mortality in STEMI patients. In addition,
increased vaspin levels may have a protective role in
the recovery of ejection fraction. [10]. In a recent
large patient population study, Xiang et al. showed
that vaspin might be a valuable biomarker of major
adverse cardiac events and improve risk stratification
for acute myocardial infarction patients [19].
Moreover, Ji et al. showed that vaspin might be a
useful marker to predict cardiovascular events in
patients with stable coronary artery disease [20].
These findings are compatible with our study. To the
best of our knowledge, the relationship between
vaspin levels and the severity of coronary artery
disease in non-diabetic patients with NONSTEMI
was not conducted before.

The study's limitations are a single-center design, the
limited number of patients, and the lack of follow-up
data.

4. Conclusion

Vaspin negatively correlates to SS and may be a
useful marker to show the severity of coronary
disease in non-diabetic patients with NONSTEMI.
However, multi-center studies with larger patient
populations and follow-up need to reveal the
relationship of vaspin with cardiovascular morbidity
and mortality.
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Giris ve Amag: Bu ¢alismada agik kalp ameliyatlarinin akustik ses kalitesi ve ses araligina etkisini bilgisayar destekli
analiz yontemi kullanarak ortaya koymay1 amagladik.
Gerec ve Yontem: 2020-2021 yillari arasinda klinigimizde ameliyat edilen 40 hastaya ameliyat oncesi objektif ses
analizi yapildi. Ameliyat sonrasi 2. ayda dlciimler tekrarlandi. Sonuglar istatistiksel olarak karsilastirildi.
Bulgular: Ses handikap indeksi-10 (VHI-10) agisindan gruplar arasinda anlamli fark yoktu (p>0,050). Temel frekans
(FO) degeri ameliyat sonras1 donemde ameliyat 6ncesi doneme gore istatistiksel olarak anlamli derecede yiiksek
bulundu (p=0,042). Gruplar arasinda % jitter, shimmer % ve harmonik giiriiltii oran1 (HNR) degerlerinde istatistiksel
olarak anlamli bir fark yoktu.
Sonug: Acik kalp cerrahisi solunum sistemi iizerinde yikici etkisi olabilen bir ameliyattir. Ses enerjisinin kaynagi olan
akcigerlerin etkilenmesi ses kalitesinin de etkilenecegini diisiindiiriir. Bu etkiler genellikle kisa siirede gerilerken
bazen kalici olabilir. Bu durum daha ¢ok mesleginde sesini kullanan kisileri etkiler. Bu nedenle her hastaya boyle bir
durum hakkinda detayl1 bilgi verilmeli ve ses bozukluklarina neden olabilecek faktérlerin en aza indirilmesine 6zen
gosterilmelidir.

Anahtar Kelimeler: A¢ik Kalp Ameliyati, Ses, Ses Analizi, Ses kalitesi.

Abstract
Objective: In this study, we aimed to reveal the effect of open heart surgeries on acoustic sound quality and vocal
range by using computer aided analysis method.
Materials and Methods: Preoperative objective voice analysis was performed on 40 patients who were operated on
in our clinic between 2020 and 2021. Measurements were repeated in the 2nd postoperative month. The results were
compared statistically.
Results: There was no significant difference between the groups according to the voice handicap index-10 (VHI-10)
(p>0.050). The baseline frequency (FO0) value was found to be statistically significantly higher in the postoperative
period compared to the preoperative period (p=0.042). There was no statistically significant difference between groups
in jitter %, shimmer % and harmonic noise ratio (HNR) values.
Conclusion: Open heart surgery is an operation that can have a destructive effect on the respiratory system. The fact
that the lungs, which are the source of voice energy, are affected, suggests that the voice quality will also be affected.
While these effects usually regress in a short time, they can sometimes be permanent. This condition mostly affects
people who use their voice in their profession. Therefore, detailed information about such a situation should be given
to each patient and care should be taken to minimize the factors that may cause voice disorders.



Keywords: Complete Blood Cell, Emergency Service, Neutrophil Lymphocyte Ratio, Platelet Lymphocyte Ratio,

White Blood Cell

1.Introduction

The vocal tract includes various structures that start
from the vocal cords, pass through the oropharynx
and end at the lips and nostrils. In this process, which
ends with the vibration of the vocal cords, the
characteristic of the voice is formed depending on the
anatomical structures through which the air passes.
The source of the air, which is the main factor that
provides this vibration, is the lungs. The complex
metabolic activity, which contributes to the
respiratory system, musculoskeletal structures as well
as hormonal factors, ensures the fulfillment of the
speech function, which is one of the basic elements
that defines the person in daily life. Just like
fingerprints, voice is personal.

The factors that affect the voice production
mechanism and lead to the distortion of the voice are
very diverse. Voice abuse habits (talking loudly,
shouting, singing, etc.), medical reasons (larynx
removal, thyroid surgery, intubation, heart surgery,
etc.), chronic diseases (respiratory problems,
hormonal problems, stomach problems, allergies,
etc.), habits (alcohol, cigarette smoking) or
neurological disorders are the most important factors
that directly affect voice quality and result in voice
disorders [1, 2].

Although voice analysis was performed especially in
head and neck surgeries, it was not performed in
surgeries where the thorax or sternum was opened.
We consider that the voice will be affected after
surgeries in which the integrity of the thorax and/or
sternum is impaired, because open heart surgery,
despite technological developments and increasing
experience, has a destructive effect on all tissues and
organs. It may show the same destruction in all
structures in the stages of receiving, storing and
transmitting the air necessary for the formation of
voice. Dysfunction in the lungs where air is stored is
one of the most common and most important
complications after open heart surgery. The decrease
in postoperative pulmonary functions is affected by
many factors, which may be listed as preoperative
factors (smoking, chronic obstructive pulmonary
disease (COPD) and other accompanying lung
diseases), phrenic or left laryngeal nerve damage
caused by the effect of ice used for peroperative local
hypothermia, quenching of the lungs during
cardiopulmonary bypass time, blood and blood
products transfusion, opening of the pleura, removal
of internal mammary artery (IMA). In addition,
postoperative pain due to sternotomy, prolonged
intubation, pain due to mediastinal and/or chest drains
are also causes of decreased pulmonary function.
After sternotomy, the compliance of the lung and
thoracic wall is severely reduced. The maximum
decrease is on the 3rd postoperative day and
continues to decrease until the 6th day. These changes
in chest wall mechanics affect forced expiratory

volume. As a result, respiratory rate increases, tidal
volume pressure decreases and atelectasis occurs.
Thus, less air is retained in the lungs than it should be,
and in direct proportion to this, the amount of air
delivered to the vocal cords is less. Atelectasis, which
occurs at a rate of approximately 70% in the
postoperative period, is the most common pulmonary
complication that causes diaphragm elevation after
open heart surgery. Recently, incision forms to reduce
these effects of sternotomy have been investigated
and minimally invasive interventions have been
emphasized [3].

The increase in the longitudinal size of the thorax is
provided by the diaphragm, an important respiratory
muscle that allows approximately 75% of the air to
enter the lungs. Another complication that causes
diaphragm elevation after open heart surgery is
mechanical or hypothermic damage to the unilateral
or bilateral phrenic nerve. Although the incidence of
diaphragmatic paralysis is not well defined, some
sources have reported that the incidence of permanent
bilateral diaphragmatic paralysis after open heart
surgery is less than 0.1%, and temporary
diaphragmatic weakness is 4% or more [4]. Ice used
for topical cooling during open heart surgery is
thought to cause hypothermic phrenic nerve paralysis.
Although it is rarer than phrenic nerve damage, vocal
cord paralysis due to left recurrent laryngeal nerve
damage and associated hoarseness and speech
disorder have been documented, especially in open
heart surgery for patent ductus arteriosus and
transverse aorta [5]. Other rare causes of vocal cord
damage and related voice disorder include; traumatic
endotracheal intubation, use of an improperly sized
endotracheal tube, or infrequently compression of the
recurrent laryngeal nerve anterior branch of an over-
inflated endotracheal tube balloon, injury of the
recurrent laryngeal nerve during central venous line
intervention through the jugular vein, traction of the
vocal cords due to improper position of the
intraoperative neck, nasogastric tube placement in a
way that will damage the vocal cords, compression on
the recurrent laryngeal nerve due to lateral retraction
of both subclavian arteries with sternal traction after
sternotomy, direct manipulation and retraction of the
heart [5, 6].

After most surgeries, voice disorders may be seen due
to organic or mechanical reasons. Heart surgeries are
also included in the ones that are related to the
anatomical structures involved in the formation of the
voice. Apart from organic causes that result in voice
disturbance and can be detected by laryngeal
examination, many patients may have complaints
such as sore throat, swallowing problems and
hoarseness after heart surgery [7]. These complaints,
which generally regress within 24-72 hours
postoperatively, vary from patient to patient [8].
Because the complaints are short-lived and do not
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cause permanent damage, they are often ignored by
both the physician and the patient. However, this is
much more critical for professional voice users. The
hoarseness that will occur in patients (singers,
teachers, lawyers, imams, theater actors, etc.) who
use their voice to do their job may cause serious
problems that affect their performance and success in
business life. The factors that may lead to
postoperative voice disorders should be well known
and necessary precautions should be taken to
minimize their effects. In this study, we aimed to
reveal the changes in voice that may occur due to
cardiac surgery and its causes.

2.Materials and Methods

This study was carried out jointly with University of
Health Sciences, Adana City Training and Research
Hospital Cardiovascular Surgery (CVS) and Ear Nose
and Throat (ENT) Clinics between 2020 and 2021.
Approval was obtained from the ethics committee of
the same hospital for the study (178/28.01.2020).
Forty patients undergoing open heart surgery were
included in the study. Patients with a history of an
operation that may affect the voice quality (such as
surgery due to a pathology in the vocal cord, upper
airway surgery) and patients under the age of 18 were
excluded from the study. Voice analyses of the
participants were performed twice, once within 48
hours before the operation and once 2nd month after
the operation when the patients gained sternum
stabilization, no sternal pain with chest expansion,
and temporary voice problems secondary to
intubation disappeared.

All subjects were informed about the study to be
performed and their consent was obtained. Before the
voice analysis of the patients, all otolaryngological
examinations were performed to rule out organic
causes of voice disorders, and the nasal cavities and
laryngeal structures were evaluated. None of the
patients included in the study had sinonasal
discomfort. A standard general anesthesia protocol
was applied to all patients with intratracheal
intubation in one move. Standard cardiopulmonary
bypass protocol was applied to all patients after
median sternotomy. It was aimed to maintain end-
tidal carbon dioxide pressures between 35-40 mmHg
by ventilating the patients with intraoperative and
postoperative volume-controlled mode. For this
purpose, ventilator tidal volume was adjusted to 6-8
ml/kg, and its frequency to 10-12/min. In all patients,
5 cmH20 positive end-expiratory pressure (PEEP)
was routinely exerted to prevent atelectasis. In cases
with normal oxygenation and ventilation arterial
blood gas values, the ventilator oxygen value was
gradually reduced to 40% in a controlled manner [9].
Upon awakening of hemodynamically stable patients
without respiratory problems, the phase of weaning
from the ventilator was initiated in accordance with
the weaning protocol [9].
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2.1 Subjective Voice Analysis

The Turkish version of the Voice Handicap Index
(VHI) -10 was wused in the analyses. This
questionnaire, with each question rated between 0-4
points and scored out of 40, includes 10 questions. All
the patients completed the questionnaire and the
results were evaluated [10].

2.2 Obijective Voice Analysis

Voice recordings and measurements were made in an
environment where audio insulation was applied to all
patients before and 2 months after the operation. The
microphone (Audio-Technica AT2020USB Cardioid
Dynamic USB/XLR Microphone, Audio-Technica
US, Inc.) was held 20 cm away from the patient's
mouth and three permanent phonations (each
phonation longer than 3 seconds) were recorded at
the pitch and height that the patients most
comfortable using the "a" sound. The voice amplified
by the microphone's own amplifier was recorded in
the computer environment at a sampling rate of 44.1
kHz. The segment analyzed is a 1-second segment in
the middle of vowel production. Paul Boersma and
David Weenink audio analysis system (Praat) is one
of the leading audio analysis programs. The collected
records were digitized and acoustic analysis was
performed using the Praat (Boersma, P& Weenink, D,
2013, Version 5.2.21, www.praat.org) program.
Basal frequency (F0), Jitter

%, shimmer %, harmonic-noise ratio (HNR) values
were recorded. Preoperative and postoperative FO,
jitter %, shimmer %, HNR and VHI-10 values of the
patients were statistically compared.

2.3 Statistical Analysis

Control of compliance with the normal distribution of
numerical variables obtained from the partipicants
was evaluated by Shapiro-Wilk statistics. The
summary statistics of the variables are given as
meandtstandard deviation or median and percentiles
(25%-75%) according to the compliance with the
normal distribution. Descriptive statistics for
categorical variables are given as numbers and
percentages. While error-bar and box-whisker
graphics were preferred to summarize numerical
variables via graphics, were used to summarize
categorical variables. Parametric paired two-group t-
test and non-parametric Wilcoxon Rank Sign Test
were used to compare pre-operative and post-
operative measurements. Statistical significance level
was determined as p<0.05.

3. Results and Discussion

3.1.Results

The mean age of the patients included in the study
was 58.60+11.98 (age range 20-73). While 17
(42.5%) of the 40 patients were female, 23 (57.5%)
were male. When evaluated in terms of smoking, 17
patients (42.5%) were smoking, while 23 patients



(57.5%) were non-smokers. Eighteen (45%) of the
patients had been receiving medical treatment for
diabetes mellitus (DM) and 3 (7.5%) of the patients
for COPD.

Coronary artery bypass graft (CABG) surgery was
performed in 24 of the patients, valve replacement in
11, and CABG combined with valve replacement in 5
patients. During surgery, at least one of the thoracic
cavities was opened in 34 patients (85%), and
drainage was provided by tube thoracostomy. Aortic
cross-clamp and total perfusion times in the course of
surgery are 74.98+41.215 minutes (cross-clamp time
range: 33-205 minutes) and 119.70+53.987 minutes
(total perfusion time range: 55-295 minutes),

respectively. The mean duration of stay in ventilation
was 10.40+1.582 hours (intubation interval: 9-17
hours).

There was no statistically significant relationship
between pre/post-operative groups according to VHI-
10 scores (p>0.05).

After checking the compatibility with the normal
distribution, the mean pitch FO values were evaluated
via the parametric paired t test. The paired t test
showed that the mean preoperative value was
188.095+48.939 and the mean postoperative value
was 196.922+51.098 in terms of Mean pitch FO
measurement, and there was a statistically significant
difference between these values (p=0.042) (Table 1).

Table 1: Comparison of the sound analysis parameter results of the patients in the preoperative and

postoperative period.

Preoperative

Postoperative

Mean+SD Median Mean+SD Median p
Mean 188,095+48,939 196,922+51,098 0,042
pitch FO
Jitter % 0,258 0,308 0,288
Shimmer % 2,759 2,999 0,707
HNR Db 23,136 21,711 0,221

HNR: Harmonic-noise ratio

It is observed that the mean value in the postoperative
period is higher than the preoperative value (Figure 1).
In the group where the mean pitch FO value is high; It
was observed that the gender distribution was equal
and there was no significant increase in the total
perfusion times (122.72+52.326).

interval
il

h FO at 95%
&

Group

Figure 1. Error bar graph with visual evaluation of
patients’ mean pitch FO results at 95% confidence
interval.
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After checking for

compatibility with normal

distribution, non-parametric Wilcoxon rank sign test
was used for Jitter %, Shimmer % and HNR Db values.
The nonparametric Wicoxon rank sign test revealed
that there was no statistically significant difference
between the preoperative and postoperative evaluation
processes in terms of Jitter %, Shimmer % and HNR
Db measurements (p>0.05) (Figures 2, 3, 4).

Jitter with Medians and Percentages

Group

Figure 2. Box-plot graphy in which the Jitter % results
of the patients were evaluated visually in the
preoperative and postoperative period.



Shimmer with Medians and Percentages
i i

Group
Figure 3. Box-plot graphy in which the Shimmer %

results of the patients were evaluated visually in the
preoperative and postoperative period.

T :

HNR Db with Medians and Percentages
3 e

Group

Figure 4. Box-plot graphy in which the HNR Db
results of the patients were evaluated visually in the
preoperative and postoperative period.

3. 2. Discussion

The human voice occurs as a result of the whole body
working in a great harmony. Speech is particularly
related to the respiratory system, but also to special
speech centers in the cerebral cortex, respiratory
control centers in the brain, articulation, and resonator
structures in the oral and nasal cavities. The air inhaled
from the mouth and nose to the lungs, the source of
voice energy, is compressed by the contraction of the
chest, back, abdomen and diaphragm muscles, and is
first transmitted to the vocal cords, where it vibrates,
then it is processed in the upper airway and comes out
of the mouth. If there is a problem at one of the stops
during the passage, then we will talk about the
deterioration of the voice quality [1, 8]. The most
common complaints in people with voice disorders are
soreness in the throat, a feeling of pain or tension
during speech, a feeling of stuck in the throat,
hoarseness that does not heal or that is frequently
experienced, complete loss of voice, difficulty in
speaking, breathlessness, inability to maintain
speaking for a long time, higher (thin) or low (thick)
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voice than normal, cracking/roughness in the voice,
difficulty speaking/singing loudly, and worsening of
the voice during the day or towards the weekend [11].
It is important to use computer-aided programs that
allow acoustic analysis of the voice in the objective
evaluation of voice disorders. Acoustic analysis
provides the opportunity to evaluate the voice
objectively. There are many programs that are used for
this purpose. In our study, we used the Praat voice
analysis program, which is a noninvasive method that
can be easily applied in objective voice analysis.
Although there are many parameters to evaluate the
voice analysis, we used fundamental frequency (F0):
the number of vibrations of the vocal folds per second,
jitter: the involuntary frequency irregularity in the
fundamental frequency, that is, it refers to the variation
in each period, shimmer: indicates the change between
the amplitudes of the sound wave, and HNR: a scale
that measures the amount of additional noise in the
audio signal.

Subramaniam et al. reported that FO values varied in
various age groups in a prospective study examining
the acoustic parameters of the voice in patients who
had undergone tonsillectomy [12]. While the
postoperative FO value increased significantly in the 5-
10 age group, it showed a statistically significant
decrease in the 11-16 age group. These changes reflect
the variable behavior of postoperative FO.

In the meta-analysis of Lang et al., in which the
acoustic voice parameters before and after
thyroidectomy were compared, they did not find a
statistically significant difference in HNR and jitter
values, but they found a statistically significant
decrease in FO and shimmer values in the first 3
months postoperatively [13].

Ng et al. Also published their analysis of voice change
in patients who underwent medialization tyroplasty.'*
The postoperative FO value was found to be
significantly increased in female patients with
malignant etiology, whereas it was found to be
significantly ~ decreased in  male  patients.
Physiologically, a higher FO corresponds to faster
vibration of the vocal cords, possibly as a result of
higher laryngeal tension. The increased tension is
probably also more pronounced in male patients
because their usual FO values are lower than in female
patients. It has been stated that this difference in the
findings between genders may be related to the
difference in respiratory support.

“Fast-track” applications in open heart surgeries have
a rapidly increasing popularity. In this way, the
intubation time was reduced for early mobilization.
Recently, side effects of intubation have been avoided
completely by performing surgery on the awake
patient without intubation so that vocal cord damage
and edema can be prevented [3]. We applied standard
general anesthesia protocol to all patients. There was
no significant difference in terms of intubation times
in the group with increased FO. However, compared to
studies in which voice analysis was performed after
head and neck surgeries, intubation times were found



to be longer in our study. We think that the increase in
the postoperative FO value in our study is an increase
independent of the intubation time, since we know that
the vocal cords of our patients did not suffer
postoperative permanent damage and that the effect of
intubation on the voice passed in a short time.

It is known that pulmonary functions are severely
affected in patients whose left internal mammary
artery (LIMA) is removed [3]. The effect may be due
to disruption of pleural integrity, injury to the LIMA
region, or sternum traction. In our study; LIMA was
removed in 24 of the CABG patients, and at least one
pleura was opened in 34 of the total patients. During
open heart surgeries; some inflammatory system
activations (activation of the complement system,
neutrophil  sequestration in  the  pulmonary
microvascular bed, release of free oxygen radicals)
disrupt the alveolar structure, the effect of sternotomy
on the lung capacity in a restrictive manner, and the
exposure of the lungs to direct trauma due to the
deterioration of pleural integrity; postoperative vital
capacity, total lung capacity, and diffusion capacity
decrease, and it may take several months for these
values to be restored [15, 16]. We think that the
changes in vital capacity and total lung capacity due to
all these factors may be responsible for the increase in
mean pitch FO values after open heart surgery.
Limitations of the study

Our work has several limitations. First, the study was
conducted at a single center, and the results may not
be applicable to other groups because they represent a
single center's experience. Second, we did not measure
subglottal pressure in the patient population and did
not examine pulmonary function tests to determine
vital capacity. In conclusion, open heart surgery,
which can have a destructive effect on the respiratory
system, showed that it was highly correlated with
voice quality by affecting the fundamental sound
frequency (F0). However, our study is one of the rare
studies examining the effect of open heart surgery on
voice.

4. Conclusion

Depending on all these factors, deterioration in the
frequency and intensity of the voice may be observed
after open heart surgery. In our study, the
postoperative FO value was found to be higher than the
preoperative value. The difference in fundamental
frequency may not as clinically significant, since the
mean difference was less than one semitone, and there
were very large standard deviations. Although we do
not normally expect a significant change in the
baseline frequency, the high postoperative FO value in
our patients was thought to be due to the hemodynamic
changes of the patients, changes in respiratory support,
decreased lung capacity, use of the upper resonator
region due to the inability to use the lung capacity
fully, and the patient's attempt to make a confidential
voice due to pain. We could not detect any difference
between preoperative and postoperative evaluation
processes in terms of Jitter %, Shimmer % and HNR
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scales. We consider that the change in FO value needs
evaluations in long-term follow-ups. Since our study
has not been done before in terms of evaluating the
effects of open heart surgery through sternotomy, we
care about its contribution to the literature.
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Lateral ayak bilegi bag yaralanmalar1 en sik karsilasilan alt ekstremite yaralanmalarindandir. Genellikle ¢cabuk iyilesen
yaralanmalar olarak kabul edilse de etkin tedavi ve korunma stratejileri ile takip edilmeyen hastalar kronik agri,
tekrarlayan ayak bilegi yaralanmalari, talusun osteokondral lezyonlari, erken osteoartrit gibi bir takim iligkili
problemler yasayabilirler. Ayak bilegi yaralanmalarinin yetersiz tedavisi, ise veya spora doniis siiresini uzatir, fiziksel
aktif bireylerin gilinliik yasam rollerine katilimini engelleyerek yasam kalitelerini diisiirebilir. Ortezleme, lateral ayak
bilegi yaralanmasimin hem akut evresinde doku iyilesmesine izin vermek ve immobilizasyonu saglamak, hem de
fonksiyonel iyilesme evresinde siklikla kullanilmaktadir. Lateral ayak bilegi bag yaralanmalarinin rehabilitasyonunda
kullanilmak tizere tasarlanmis ¢ok sayida farkli ayak bilegi ortezi vardir. Rehabilitasyonda kanita dayali tedavi
seceneklerinin etkinliginin saglik profesyonellerince bilinmesi yiiksek insidans ve prevalansi ile saglik sistemi tizerine
o6nemli maliyet olusturan bu yaralanmalarin 6nlenmesinde biiyiik 6nem arz etmektedir. Bu ¢aligmanin amaci lateral
ayak bilegi bag yaralanmasinin rehabilitasyonunda siklikla kullanilan ortez yaklagimlarinin etkinliginin derlenmesidir.

Anahtar Kelimeler: Ayak Bilegi Yaralanmasi, Eksternal Destek, Ortez, Rehabilitasyon, Tedavi Etkinligi.

Abstract

Lateral ankle sprains are among the most common lower extremity injuries. Although lateral ankle sprain is generally
considered to be injuries that heal quickly, patients who are not followed up with effective treatment and prevention
strategies may experience several related problems such as chronic pain, recurrent sprains, and osteochondral lesions
of the talus, and early osteoarthritis. Inadequate treatment of ankle injuries prolongs the time to return to work or
sports and may reduce the quality of life of physically active individuals by preventing them from participating in
daily life roles. Orthoses are frequently used to allow tissue healing and immobilization in the acute phase of a lateral
ankle sprain, as well as in the functional recovery phase. There are many different ankle orthoses designed for use in
the rehabilitation of lateral ankle ligament sprains. Knowing the effectiveness of evidence-based treatment options in
the rehabilitation of lateral ankle sprain by health professionals is of great importance in the prevention of these
sprains, which pose a significant cost to the health system with their high incidence and prevalence. This study aims
to review the effectiveness of orthotic approaches that are frequently used in the rehabilitation of lateral ankle ligament
sprain.

Keywords: Ankle Sprains, , External Support, Orthosis, Rehabilitation, Treatment Effectiveness.

1. Giris gormesi ile seyreden kas iskelet sistemi
Ayak bilegi yaralanmalari, ayak bilegi baglarinin yaralanmalaridir [1]. Ayak bilegi yaralanmalarinin,
gerildigi veya yirtildigi yumusak dokunun hasar fiziksel olarak aktif bireylerde en sik goriilen alt



ekstremite yaralanmasi oldugu bildirilmistir [2]. Ayak
bileginde asirt hareket ile meydana gelen bu
yaralanmalar, bir sigramadan sonra inis veya kosma
sirasinda ayagin fazla inversiyona veya eversiyona
gitmesiyle gergeklesir [3].

En sik karsilagilan ayak bilegi yaralanmasi %85'e varan
insidanst ile siklikla ayak bilegi eklemi plantar
fleksiyon pozisyonundayken asir1 ayak Dbilegi
inversiyonundan  kaynaklanan ve lateral bag
kompleksini igeren inversiyon yaralanmalaridir [4,5].
Bu yaralanmalar, rekabet sporlari ile ugrasan ve/veya
aktif rekreasyonel katilimi olan bireylerde en sik
goriilen kas iskelet sistemi yaralanmalar1 arasindadir
[4].

Ayak bilegi eklemi tibiotalar, fibulotalar ve distal
tibiofibular eklemlerinden olusmaktadir ve eklemi ii¢
bag sistemi stabilize etmektedir. Bu baglar lateral bag
kompleksi, medial deltoid bag ve sindesmotik bag
kompleksidir. Lateral ayak bilegi bag kompleksi,
anterior talofibular bag (ATFL), kalkaneal fibular bag
(KFL) ve posterior talofibular bagdan (PTFL) olusur
[6]. ATFL, lateral bag kompleksinin en zayif bagidir.
Tiim lateral ayak bilegi yaralanmalarinin yaklagik
%70'i genellikle plantar fleksiyon ve inversiyon
mekanizmasi ile bu bagin yaralanmasini igerir. KFL,
daha ¢ok dorsifleksiyon ve inversiyon mekanizmast ile
yaralanmaktadir. Posterior talofibular bag ise, lateral
bag kompleksinde en az yaralanan bagdir [7]. Lateral
ayak bilegi yaralanmasi sirasinda ayak bilegine
lateralden stabilite saglayan bu baglar en yaygin
yaralanma mekanizmasi ile, plantar fleksiyondaki
ayagi supinasyonu ve adduksiyonu (inversiyon)
pozisyonunda asir1 gerilerek zarar gorir [5]. Bu
yaralanmalarda ATFL, KFL ve PTFL'nin birbirinden
bagimsiz yaralandigr sik goriilmez ve literatiirde
yaralanmaya katilan bag sayisinin tedavi prognozunu
etkilemedigi bildirilmistir [8].

Literatiirde lateral ayak bilegi yaralanmalar1 i¢in birgok
risk faktorii bildirilmigtir. Cinsiyet, viicut agirligi,
anatomik ayak tipi ve ayak numarasi, yas, daha dnce
gegirilmis ayak bilegi yaralanmasi 6ykiisii, genel eklem
ve ayak bilegi eklem laksitesi, fonksiyonel instabilite,
kas giicii ve propriyosepsiyon intrinsik risk faktorleri;
zemin kosullar1, kullanilan ayakkabi tipi, kullanilan
ayak bilegi destegi gibi etkenler de ekstrinsik risk
faktorleri olarak tanimlanmustir [9].

Agri, 6dem, ekimoz, eklem hareket kisithiliklari gibi
akut semptomlara ek olarak, ayak bilegi yaralanmalari,
ayak Dbilegi instabilitesi gibi kronik fiziksel
kisitlamalara da yol agabilir. Yapilan ¢aligmalar, lateral
ayak bilegi bag yaralanmasi gegiren bireylerin yaklagik
%74'liniin, ilk ayak bilegi yaralanmasin takiben 6- 18
ay sonra tekrarlayan ayak bilegi yaralanmasi
gecirdigini gostermistir [10]. Tekrarlayan ayak bilegi
yaralanmalari, agr1, kas giigsiizliigii, bosalma hissi gibi
rezidiie]l semptomlara literatiirde “kronik ayak bilegi
instabilitesi” olarak tanimlanmustir. Kronik ayak bilegi
instabilitesi tedavi edilmezse ayak bilegi ekleminde
artikiiler dejenerasyona ve osteoartrit riskinde artiga yol
acabilir [11].
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Lateral ayak bilegi yaralanmalar1 genellikle cabuk
iyilesen yaralanmalar olarak kabul edilse de etkin
tedavi modaliteleri ve korunma stratejileri ile takip
edilmeyen hastalar kronik agri, ayak bilegi instabilitesi,
talusun osteokondral lezyonlari, erken osteoartrit gibi
bir takim iligkili problemler yasayabilirler [12]. Ayak
bilegi yaralanmalarinin yetersiz tedavisi, ise veya spora
doniis siiresini uzatir, yiiksek fiziksel aktivite
seviyesine sahip bireylerin giinlik yasam rollerine
katilimimi engelleyerek yasam kalitelerini diisiirebilir
[13].

Lateral ayak bilegi yaralanmasinin rehabilitasyonunda
kanita dayali tedavi segeneklerinin etkinliginin saglik
profesyonellerince bilinmesi yiiksek insidans ve
prevalans: ile saglik sistemi {izerine 6nemli maliyet
olusturan bu yaralanmalarin 6nlenmesinde biiyiik 6nem
arz etmektedir. Bu ¢alismanin amaci lateral ayak bilegi
bag yaralanmasinin rehabilitasyonunda  siklikla
kullanilan  ortez  yaklagimlarmin  etkinliginin
derlenmesidir.

Bu derleme c¢alismasinda Nisan 2022 tarihine kadar
yaymlanmis ¢aligmalara erismek icin elektronik veri
tabanlari kullanilarak literatiir taramasi
gerceklestirilmigtir. Veri tabani arastirmasina PubMed,
Cochrane Central Register of Controlled Trials, Web of
Science, Scopus veritabanlarmi dahil edilmistir. Ilgili
calismalar1 belirlemek i¢in veritabanlarinda AND ve
OR Boolean arama kelimeleri ile “ankle sprain”,
“brace”, “orthosis”, “orthoses”, “bracing”, “tape”,
“external support” anahtar kelimeleri kombine edilerek
tarama yapilmistir.

1.1.  Lateral Ayak  Bilegi
Degerlendirilmesi

Ayak bilegi inversiyon yaralanmalar1 genellikle
yaralanmanin siddetine gore su sekilde siniflandirtlir:
Grade I yaralanmalar; eklemin instabilitesi olmaksizin
bagin hafif sekilde gerilmesidir ve kolajen fibrillerde
mikroskobik yirtilmalar goriilebilir. Siklikla sadece
ATFL {izerinde lokalize agri ve sislik mevcuttur. Grade
II yaralanmalarda, lateral stabilize edici baglarin enine
kesitinde kismi olarak yirtilma ve eklemde hafif
instabilite mevcuttur. Eklemin lateral yiiziinde ekimoz,
lokalize agri ve sislik goriiliir. Hasta yiiriime yardimcisi
olmadan ambulasyon gergeklestiremez. Grade 111
yaralanmalarda ise eklemin tam instabilitesi ile
etkilenen bagin total ruptiirii séz konusudur. Odem
ayak bileginin her iki tarafinda yaygin sekilde izlenir ve
hassasiyet mevcuttur [14]. Ottawa Ayak Bilegi
Kurallari, hastanin goriintiileme ihtiyacina iliskin karar
verme amactyla lateral ayak bilegi yaralanmasi olan
hastalara siklikla uygulanmaktadir. Bununla birlikte,
yaralanmanin derecesine goére MRI, USG ve stres
radyografi gibi goriintilleme yontemleri de tercih
edilmektedir [15].

Baglardaki yaralanmayr tespit etmek igin bazi
ortopedik testler de taniya yardimci olmada
kullanilmaktadir ancak agr1, lokal hassasiyet ve artmis
6dem nedeniyle yaralanmanin derecesinin belirlenmesi
travmanin ancak 4- 5. giiniinden sonra miimkiindiir.
ATFL, diz 90° fleksiyonda ve ayak notr pozisyonda

Yaralanmalarinin



iken uygulanan On ¢ekmece testi kullanilarak
degerlendirilebilir. KFL’ nin biitiinliigiinii test etmek
icin, talar tilt testi ve varus stres testi yaygin olarak
kullanilmaktadir. PTFL'in izole olarak yaralanmasi
nadir oldugu gibi muayenede de ortopedik testler ile
ayirici tanisini saglamak da genellikle miimkiin olmaz.
Degerlendirmede  etkilenen ayak  bilegi ile
etkilenmemis ayak  bileginin  karsilagtirilmasi
klinisyene fayda saglamaktadir [16].

1.2. Lateral Ayak Bilegi Yaralanmalarinin Konservatif
Tedavisi

Ayak bilegi yaralanmalar1 uygun tedavi yontemleri ile
yonetilmezse tekrarlayabilir  ve fonksiyonel
yetersizliklere yol agabilir. Bagin total ruptiiriinii iceren
Grade III yaralanmalar disinda Grade I ve Grade II
lateral ayak bilegi bag yaralanmalar1 genellikle
cerrahiden  ziyade konservatif olarak  tedavi
edilmektedir [17].

Rehabilitasyonun  hedefleri arasinda durus ve
ziplamadan yere inis esnasinda ayak bilegi ve ayagin
meydana gelen stres kuvvetlerine karsi korunmasi ve
daha iyi kontrol edilmesi i¢in ayak- ayak bilegi kas
kuvvetini arttirmak ve ndromuskiiler kontroliini
gelistirmek bulunur. Ayrica agrisiz eklem hareket
acikligmin arttirilmasi, agrisiz tam agirlik tasimanin ve
dekompanse yiiriiyiisiin elde edilmesi ve tekrarlayan
yaralanmalarin = onlenmesi rehabilitasyonun  diger
hedeflerindendir [18].

Akut lateral ayak bilegi yaralanmalariin konservatif
tedavisindeki ilk amag agr1 ve 6demi azaltmak ve ayak
bilegi baglarin1 daha fazla yaralanmadan korumaktir.
Grade | ve Grade Il ayak bilegi bag yaralanmalarinin
akut tedavisinde PRICE (Koruma, Dinlenme, Buz,
Kompresyon, Elevasyon) tedavi protokolii yaygin
olarak kullanilmaktadir. Protokolde yaralanan ayak
bilegine buz ve kompresyon uygulanir ve hastanin
baglarinin iyilesmesi i¢in 72 saate kadar ayagini eleve
edilerek dinlenmesi Onerilir. Akut donemde bolgeye
giinde 4 kez seans basina 20 dakika buz uygulamasi
yapilmalidir. Daha ciddi yaralanmalarda ayak bilegi
birka¢ giin immobilize edilir ve hasta ayak bilegine
agirlik vermemek i¢in koltuk degnegi kullanir [19]. Bu
evrede kompresyon, elastik bandaj veya kompresyon
corabi ile saglanir. Hastaya koltuk degnegi yardimiyla
tolere edildigi kadar agirlik verilmesi onerilebilir.
Ortezler, yaralanmanin akut fazindan itibaren
kullanilmaktadir. Yiriyiis botu (Sekil 1.), ayak
bileginin stabilize edilmesi ve korunmasi amaclanan
akut fazda kisa stireli kullanilabilir ancak uzun siireli
kullanimdan kag¢milmalidir.

Hastanin akut semptomlar iyilestikge ve ambulasyon
seviyesi arttikga, fonksiyonel ortezlere gecis yapilir.
Literatiirde akut ayak bilegi bag yaralanmalarinin
tedavisinde alg1 ile immobilizasyon yerine fonksiyonel
tedavinin daha etkin sonug verdigi gosterilmistir [20].
Yapilan ¢aligmalar fonksiyonel tedavi ile daha erken
ise veya spora doniis ile hizli iyilesme sagladigi
gostermigtir [21]. Giincel rehabilitasyon yaklasimlart
da erken mobilizasyonun daha olumlu sonuglar verdigi
ve ayak bilegini immobilize eden alciya gore daha ¢cok
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Sekil 1. Yiiriiyiis Botu

fonksiyonel ortezlerin  tercih  edildigi tedavi
yaklagimlart  yoniinde  sekillenmistir  [22,23].
Fonksiyonel ayak bilegi ortezleri, ayak bilegi

ekleminin mediolateral stabilizasyonunu saglarken
ylrliylis sirasinda eklem hareketine izin verir ve
O0demin azaltilmasi i¢in kompresyon saglar. Literatiirde
ayak bilegi yaralanmalarmin rehabilitasyonunda
kullanilan fonksiyonel ayak bilegi ortezlerine 6rnek
olarak semirijit ortez (Sekil 2.) ve yumusak bagcikli
ayak bilegi ortezi (“Lace-up” ortez) Sekil 3.) en yiiksek
etkinlik kanit diizeyine sahip ortez yaklagimlari olarak
gosterilmektedir [21].

Sekil 2. Semirijit Ayak Bilegi Ortezi



Sekil 3. “Lace-Up” Ortez

Rehabilitasyon programu; alt ekstremite kas giiciinii ve
eklem hareket agikligini arttirmaya yonelik, denge ve
propriosepsiyon egzersizlerini de igeren ve hastanin
ylirime paterninin  diizeltilmesini hedefleyen bir
protokol ile ilerletilir [19]. Tekrarlayan yaralanmalari
ve gelisebilecek kronik ayak bilegi instabilitesini
onlemek icin ev egzersizleri hastanin fizik tedavi
stiresince ve sonrasinda devam ettirilmelidir. Subakut
fazda agriy1 azaltmak ve fonksiyonel iyilesmeyi
hizlandirmak igin elektrik stimiilasyonu, ultrason,
masaj ve manuel terapi gibi diger fizik tedavi
modaliteleri kullanilabilir [17]. Kollajen liflerinin ve
skar dokusunun giiclenmesi ve tekrarlayan streslere
karst koyabilmesi icin genellikle 6 hafta siire
gerekmektedir

1.3.  Kullamlan
Mekanizmasi

Eksternal ayak bilegi destekleri, tedavinin hem akut
evresinde doku iyilesmesine izin vermek ve
immobilizasyonu saglamak, hem de fonksiyonel
iyilesme evresinde tekrarlayan yaralanmalarinin
onlenmesini saglamak icin siklikla kullanilmaktadir.
Lateral ayak  bilegi bag  yaralanmalarinin
rehabilitasyonunda kullanilmak iizere tasarlanmig ¢ok
sayida farkli ayak bilegi ortezi vardir. Bu ortezler soft,
semirijit ve rijit ortezler olmak {izere ii¢ gruba
ayrilabilir [24]. Ayak- ayak bilegi ortezleri lateral ayak

Ortez  Yaklasimlarimin  Etki

bilegi yaralanmasinin tedavisinde mekanik
stabilizasyon saglamanin yanmda propriyoseptif
stimiilus vererek ayak bileginin ndéromuskiiler
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kontroliiniin  arttirllmast  amaclartyla  genellikle
profilaktik amaglarla kullanilir [25].
Lateral ayak bilegi yaralanmasinda kullanilan

ortezlerin etki mekanizmasi literatiirde tam olarak
aydinlatilamamstir. Literatiirde eksternal ayak bilegi
desteklerinin etki mekanizmasinin, birkag faktoriin
kombinasyonu sonucunda olabilecegi belirtilmistir. En
sik dnerilen teori, ortezleme veya bantlamanin eklemde
meydana gelen asir1 hareket aralifini veya anormal
hareket sapmalarin1  Onleyerek koruma sagladigi
seklindedir. Diger bir teori ise ayak bilegi ortezlerinin
ayak  bilegi  eklemi  c¢evresindeki  kutanoz
mekanoreseptorleri aktive ederek propriyoseptif girdiyi
arttirdigt ve bunun da peroneal kas aktivitesini ve
postural stabiliteyi etkiledigi yoniindedir [26].
Ortezlemenin kullanim kolayligi, bireylerin ortezleri
stipervizyon olmaksizin kullanabilmesi ve tek bir sefer
satin alindig1 i¢in maliyetinin bantlamaya gore daha az
olmasi kullanim avantajlar1 arasinda gosterilmektedir
[27].

Ayak bilegi ortezlerinin yararl etkilerini tanimlamak
icin ortaya atilan diger bir teori, daha az benimsense de
bantlama ve ortezlemenin saglayabilecegi psikolojik
etkidir. Hastalar, ortezleme, standart veya plasebo
bantlama teknigi kullanimiyla daha istikrarls,
kendinden emin ve rahatlamis bir duygu bildirmislerdir
[28]. Ortezleme ve bantlamanin spora 0zgii veya
fonksiyonel testleri gergeklestirirken kisinin kendine
giiven ve stabilite hissini arttirdigin1  gdsteren
calismalar bulunmaktadir [27,28].
1.4. Ortez Yaklasimlarimin Etkinligi
Literatiirde lateral ayak bilegi
ortezlemenin etkinliginin malzeme &zelliklerine,
uygulama  ydntemine, bireyin  ayak  bilegi
biyomekanigine ve onceki yaralanma durumuna bagl
oldugu bildirilmistir [29]. Lateral ayak bilegi
yaralanmalarinda kullanilan ortez yaklagimlarinin
yaralanma sonrasi degisen alti fonksiyonel sonug
Ol¢iitiine (Eklem hareket acikligi, 6dem, fonksiyon,
postural kontrol, agri ve tekrar yaralanmanin
Onlenmesi) ait etkinligi asagida belirtilmistir.

1.4.1 Eklem Hareket A¢iklig

Ortezleme, eklem hareket acikligini limitlemeye
yardime1 olur. Yapilan meta- analiz ¢alismasinda ayak
bilegi kompleksine mekanik destek veren ayak bilegi
ortezlerinin, plantar fleksiyon, inversiyon ve
dorsifleksiyon eklem hareket agikligini azaltabildigi
gosterilmistir [30]. Semirijit ortez, “lace-up” ortez ve
ayak bilegi bantlamasinin lateral ayak bilegi
yaralanmasina neden olan ani inversiyon hareketini
sinirlama kapasitesi inceleyen diger bir ¢alismada da
ayak bilegi ortezlerinin eklem hareket acgikligini
limitledigi gosterilmis, fakat incelenen ortezlerin
birbirlerine kars1 bir istiinliigii olmadig1 belirtilmistir
[31]. Yapilan diger bir caligmada ise “lace-up”,
semirijit ortez ve bantlamanin ayak bilegi eklem
hareket agikligini limitleme konusundaki etkinligi
arastirilmig, semirijit ortezlerin, bantlama ve “lace-up”
ortezden inversiyon ve eversiyon hareket agikligini
daha iyi sinirladigi rapor edilmistir [25]. 2019 yilinda

yaralanmalarinda



yapilan bir sistematik derleme c¢aligmasinda ise,
semirijit ortezleme ve bantlama uygulanan gruplar
arasinda aktif ve pasif eklem hareket agikligini
limitlemede istatistiksel anlamli bir fark bulunmadigi
bildirilmigtir [32].

Literatiirde ayak bilegi ortezlerinin eklem hareket
aciklig1 iizerine etkinligi bir¢ok aragtirmact tarafindan
arastirtlmistir. Ancak bu eksternal desteklerin egzersiz
sirasinda  kisitlayict  kapasitelerini  kaybettikleri
bildirilmistir [26]. Cordova ve arkadaslari, bagciklar ile
desteklenen “lace-up” ortez ve bantlamaya gore
semirijit ortezlerin egzersiz sirasinda eklem hareket
acikligint  sinirlama  etkilerini, diger ortezlerle
kargilagtirildiginda, kaybetmedigini bildirmistir [25].
Ayak bilegi desteklerinin eklem hareket acikligini
limitleme iizerine sonuglarini gdsteren c¢aligmalarin
Ozellikleri gbz Oniine alindiginda bu ¢aligmalarin
genellikle laboratuvar ortaminda fonksiyonel testler ile
gergeklestirildikleri goriilmektedir [33,34]. Lateral
ayak bilegi yaralanmalarimin c¢ogunlukla rekabet
sporlarinda ve ayak bileginin yiiksek momente sahip
streslere maruz kaldig1 fonksiyonel aktiviteler sirasinda
yaralandigi g6z Oniine alindiginda, ortezlemenin
etkilerinin bu yaralanma mekanizmalarinin simiile
edildigi calismalarla ve fazla sayidaki Orneklem

gruplarinda incelenmesinin faydali olacagi
diistiniilmektedir.
1.4.2 Odem

Lateral ayak bilegi yaralanmasini takiben akut evrede
6dem siklikla karsilagilan bir durumdur. Kerkhoffs ve
arkadaglar1  akut lateral ayak bilegi bag
yaralanmalarinda kullanilan “lace-up” ortez veya
semirijit ortezin 6demin azaltilmasinda ve fonksiyonel
iyilesme hizi agisindan tek basina elastik bandajdan
daha iyi sonug verdigini gostermislerdir [35]. Boyce ve
arkadaglarinin yaptigi randomize kontrollii ¢aligmada
elastik bandaj ve semirijit ortez ile tedavi edilen iki
grup hastanin 6dem alt sonuglarinda gruplar arasinda
istatiksel olarak anlamli fark bulunmamaistir [36]. 2019
yilinda yapilan sistematik derlemede dahil edilen iki
disik  kaliteli ¢alismada, akut ayak bilegi
yaralanmalarinda “lace-up” ortez, bantlama ve semirijit
ortezleme karsilagtirildiginda ortez tedavilerinin 6dem
sonu¢ Olgiitinde anlamlhi  bir fark yaratmadig:
bildirilmistir [32].

1.4.3 Fonksiyon

Kullanilan ortez yaklasimlarinin, yaralanma sonrasi
azalmis fonksiyon iizerine etkinliginin arastirildigi
caligmalardan; Lamb ve arkadaslar1 yaralanma sonrasi
ayak bilegi fonksiyonu iizerine ortezin etkinligini
karsilastirdiklar1  randomize kontrollii ¢aligmada,
semirijit ortezin elastik bandaja gore 3. ayda anlamh
klinik fayda sagladigini bildirmislerdir. Fakat 1. ve 9.
ayda ortezler arasinda anlamli farklilik gézlenmemistir
[37]. Bir diger ¢alismada Boyce ve arkadaslari, ayak
bilegi ortezi kullanan hasta grubundaki ortalama ayak
bilegi fonksiyonel skorunu elastik bandaj ile tedavi
edilen gruptan daha yiiksek bulunmustur [36]. Bagka
bir randomize kontrollii ¢alismada ise, semirijit ortez ve
elastik bandajin kombinasyon olarak uygulanmasi her
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iki tedavi yaklasimmin ayri ayri uygulanmasiyla
karsilagtirilmig ve ortez kombinasyonunun ayak bilegi
eklem fonksiyonunu iyilestirmede ortez
yaklagimlarinin tek basina uygulanmasindan daha etkin
oldugu bildirilmistir [38].

Yapilan sistematik derlemede dahil edilen bir diisiik
kaliteli randomize kontrollii caligmada semirijit ortezin
bandajlamaya gore fonksiyonel iyilesme siirecinde
daha etkin oldugu gosterilmis, dahil edilen diger ii¢
yiksek kaliteli randomize kontrollii caligmada
uygulanan ortez yaklagimlari arasinda fonksiyon sonug
alt  Olgiitinde  anlamhi  istatistiksel ~ farklilik
izlenmemistir [32].

1.4.4 Postural Kontrol

Postural kontroliin yaralanma mekanizmalarindaki
olasi etkisi literatiirde incelenmistir. Azalmis postural
kontroliin  6zellikle  sporcularda  ayak  bilegi
yaralanmalarina yatkinligi arttirdigi disiiniilmektedir
[39]. Postural kontrole ortezlemenin etkisinin
incelendigi ¢alismalarda, siklikla basing veya agirlik
merkezi sapmalar1 degerlendirilmistir. Bazi yazarlar
yaralanma sonrasinda kullanilan ortezlerin klinik

olarak  postural  stabiliteye  yardimci  olarak
kullanilabilecegini  gostermis, anteroposterior ve
mediolateral salimim swrasinda ortezli ve ortez
uygulanmayan kosullar karsilagtirildiginda,

ortezlemenin lateral ayak bilegi yaralanmali kisilerde
postural salinimi 6nemli dlgiide azalttigini bulmuslardir
[40].

1.4.5 Agr

Agri, lateral ayak bilegi bag yaralanmasi sonrasinda,
bireylerin ayak bilegi fonksiyonunu onemli derecede
limitleyen bir semptomdur ve diger kalici semptomlarla
birlikte bireylerde ciddi katilim kisitliligina neden
olabilir [41]. Yapilan sistematik derlemede, yiiriyiis
botu, bantlama, “lace-up” ortez, semi-rijit ortezlemenin
etkilerinin  agri  sonu¢  Olciitline  etkilerinin
karsilagtirildigr bir yiiksek kaliteli, iki diistik kaliteli
randomize kontrollii ¢aligmanin sonuglari
incelendiginde, gruplar arasinda anlamli farklilik
olmadig1 rapor edilmistir [32].

1.4.6 Tekrar Yaralanmanin Onlenmesi

Literatiirde lateral ayak bilegi travma Oykiisii, tekrar
yaralanma i¢in en gii¢lii risk faktdrlerinden biri olarak
tammlanmustir [10]. ilk yaralanmanin rehabilitasyon
stireci ve dnleme stratejileri, tekrarlayan yaralanmalar
acisindan Dbelirleyici rol oynamaktadir. Tekrarlayan
ayak bilegi yaralanmalarimin Onlenmesinde ortez
etkinligi konusunda ¢ok sayida ¢alisma yapilmstir.
Janssen ve arkadaglar, lateral ayak bilegi yaralanmasi
gecirmis atletlerde semirijit ortez kullanimi ile
noromiskiiler egitimin, yaralanma insidansi iizerine
etkilerini ~ karsilagtirdigi =~ randomize  kontrolli
caligmalarinda, ortezlemenin ndéromiiskiiler egitimden
iistiin oldugunu bildirmislerdir [42].

Ayak bilegi yaralanmalarinin onlenme stratejilerinin
arastirildigt  bir sistematik derlemede, eksternal
desteklerin kullaniminin agik etkinligi gosterilmistir.
Ayak bilegi yaralanma Oykiisii bulunan kisilerde
bantlama ve ortez kullaniminin ayak bilegi yaralanmasi



10.

11.

12.

riskini %50-70 oraninda azalttigi bildirilmistir [26].
2018 yilinda yapilan alti randomize kontrolli
calismanin dahil edildigi diger bir sistematik derlemede
de ayak bilegi ortezlerinin, sporcularda akut ayak bilegi
yaralanmalarmim  primer ve sekonder olarak
onlenmesinde etkili oldugu sonucuna varilmstir.
Sistematik derlemede ortez kullaniminin daha 6nce
ayak bilegi yaralanmasi gecirmeyen sporcularda
yaralanma riskini %47, onceden yaralanma gecirmis
atletlerde yaralanma riskini %63 azalttigi rapor
edilmistir [43].

2. Sonug

Bu derleme calismast en yaygin alt ekstremite
yaralanmalardan biri olan lateral ayak bilegi
yaralanmasinda ortez tedavisinin etkinligi hakkinda
giincel bilgileri 6zetlemektedir. Lateral ayak bilegi
yaralanmalar1 siklikla konservatif tedavi ile yonetilen
yaralanmalardir. Yiiksek insidansi ile saglik sistemi

iizerine biiyllk yik getiren bu yaralanmalarin
rehabilitasyonunda ortezlemenin etkisi literatiirde
gosterilmigtir. Akut travma sonrasi fonksiyonel
iyilesmeye destek vermek ve yeniden yaralanmalarin
Onlenmesi  i¢cin  rehabilitasyon = programlarina
ortezlemenin dahil edilmesi tedavi etkinligini
arttiracaktir.
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Programlanmus tip II hiicre 6liim tipi olan otofaji hiicrenin kendi lizozomu tarafindan sindirilmesi iglemidir. A¢lik ve
diger stres durumlarinda biyomolekiillerin yap:1 taslarinin bazal seviyelerini koruyan hiicre i¢i bir geri doniisim
stirecidir. Lizozom aracili katabolik bir siire¢ olan otofaji hiicresel homeostazin siirdiiriilmesinde dnemli bir role
sahiptir. Otofaji tiplerinden biri olan makrootofaji yolagt, i¢ ve dis sinyallerin uyarimi: sonucunda hiicre igi sindirilecek
materyal (yanlis katlanmis ya da bozulmus proteinler, hasarli organeller, vb.) otofagozom igine alinarak,
otofagozomun lizozomla birlesmesi sonucu lizozomal aktivite ile sindirilmesi siirecini igerir. Otofaji sinyal yolagi
otofaji ile iliskili genlerin {irlinleri ile ilave proteinler ve otofaji ile iligkili kinazlar tarafindan diizenlenmektedir.
Otofaji mekanizmasindaki bozukluklar kanserin de dahil oldugu ¢esitli hastaliklarla iliskilendirilmektedir. Timor
olusumu sirasinda otofajinin kanserin erken evresinde tiimor baskilayici, ileri evrede ise tiimorii tesvik edici ikili bir
role sahip oldugu ¢esitli ¢aligmalarla ortaya konmustur. Otofajinin karmasik yapist ve farkli kanserlerde hangi
asamada nasil bir role sahip oldugunun belirlenmesi ile otofaji baskilayici ve otofajiyi tesvik edici etkin tedavilerin
gelistirilmesine olanak taniyacaktir. Bu derlemede, makrootofaji sinyal yolaginin molekiiler mekanizmasi, otofajinin
kanserdeki ikili rolii ve otofaji ile ¢esitli kanserlerdeki iligski hakkinda bilgiler verilmesi amaglanmuistir.

Anahtar Kelimeler: Makrootofaji, Kanser, Otofaji.

Abstract

Autophagy, type Il programmed cell death, is a self-eating process. It is an intracellular recycling process that
maintains basal levels of the building blocks of biomolecules during starvation and other stress situations. Autophagy,
a lysosome-mediated catabolic process, has an important role in maintaining cellular homeostasis. The
macroautophagy pathway, which is one of the autophagy types, includes the process of ingestion of the intracellular
digestible material (misfolded or disrupted proteins, damaged organelles, etc.) into the autophagosome, followed by
the fusion of the autophagosome with the lysosome, and the process of digestion with lysosomal activity by the
stimulation of internal and external signals. The autophagy signaling pathway is regulated by products of autophagy-
related genes, additional proteins, and autophagy-related kinases. Disturbances in the autophagy mechanism are
associated with various diseases, including cancer. Various studies have demonstrated that autophagy has a dual role
as tumor suppressor in the early stage of cancer and tumor promoting in the advanced stage during tumor formation.
Due to the complex structure of autophagy and its dual role in cancer, the full elucidation of the mechanism and the
determination of what role it plays in different cancers will allow the development of effective treatments that either
suppress autophagy or promote autophagy. In this review, it is aimed to give information about the molecular
mechanism of the macroautophagy signaling pathway, the dual role of autophagy in cancer and the relationship
between autophagy and various cancers

Keywords: Autophagy, Cancer, Macroautophagy.
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1. Giris

I¢ (hormonal, biyokimyasal degisiklikler vb.) ve dis
faktorlerin (besin yetersizligi, kimyasal maruziyet,
ultraviyole 15181, enfeksiyon vb.) sebep oldugu
hiicresel stres durumlarina karsi hiicrede bir yanit
olugmaktadir. Bu yamit farkli hiicre sinyal
yolaklarmin uyarilmasi araciligiyla diizenlenen
apoptotik olmayan ya da apoptotik olarak
diizenlenmis hiicre 6liimiidiir. Apoptotik olmayan
programlanmis hiicre 6liim tiplerinden biri otofajidir
[1]. Lizozom aracili katabolik bir siire¢ olan otofaji
hiicresel homeostazin siirdiiriilmesinde, aglik gibi
stres  kosullarinda  hiicrenin  yagamint devam
ettirmesinde de rol oynayan bir mekanizmadir [2].
Model organizma olarak mayalarda otofaji ile iliskili
genlerin ve bu genlerin irlinlerinin otofaji sinyal
yolagindaki fonksiyonlarinin ortaya konmasinin
kesfi, Yoshinori Ohsumi’ye 2016 Nobel Tip
Odiilii’nii getirmistir. Mayalardaki  otofaji
mekanizmasinin gelismis halinin insan hiicrelerinde
de oldugunun kanitlanmasi, diizenlenmis bu hiicre
Olim tipinin insan fizyolojisindeki roli ile ilgili
¢aligmalarin 6niinii agmustir [3].

Otofajinin ii¢ farkli temel tipi oldugu ortaya
konmustur. Birincisi hiicrede yanlis katlanmus,
islevini tamamlamis proteinlerin  ve  hasarli
organellerin parcalandig1 makrootofajidir.
Mikrootofaji adi verilen ikinci tipte, uzun siiredir
hiicrede var olan proteinlerin dogrudan fagositer
aktivite ile lizozomlar igine alinip sindirilmesidir. Bir
digeri saperon aracili otofajidir ve hiicre i¢i ¢oziiniir
proteinlerin ~ saperonlara baglanip  lizozomlara
tasindig1 ve lizozomal aktivite ile sindirildigi tiptir
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[4]. Bu alt tiplere ek olarak otofaji mekanizmasi ile
mitokondrial yikima mitofaji [5] ve peroksizom
yikimma peksofaji [6] adi verilmektedir. Selektif
otofajide otofagozom igine alinan diger hedefler
arasinda hasarlanmig lizozomlar [7], endoplazmik
retikulum (ER) [8], ribozomlar [9] ile lipid
damlaciklar1 [10], patojenik hiicre i¢i istilacilar [11]
yanisira bazi serbest proteinler ve RNA'lar [12] da
bulunmaktadir.

Yapilan caligmalar otofaji mekanizmasindaki
bozukluklarin  yaslanma, diyabet, obezite,
inflamasyon, lizozomal depo hastaliklari,
kardiyovaskiiler, norodejeneratif hastaliklar ve
kanserle iligkili oldugunu gostermektedir [13].

Bu derlemede, literatiir arastirmalart 1s18inda
makrootofaji ile iligkili sinyal yolaginin mekanizmasi
ve kanserin evresine gore tiimor hiicre hayatta kalimi,
gelisimi ya da timor olusumunun onlenmesinde
otofajinin  rolii  hakkinda bilgiler verilmesi
amaglanmistir.

Makrootofajinin Molekiiler Mekanizmast
Makrootofaji sitoplazmik hiicre bilesenlerinin (yanlis
katlanmig ya da iglevini tamamlamig proteinler ve
hasarli organeller) ER’dan koken alan ¢ift zarli
membranla sarilip otofagozomun olusmasi, ardindan
lizozomla birlesme (otolizozom) ve igerigin
lizozomal aktivite ile yikimi islemidir. I¢ ve dis
faktorler etkisi ile uyarilan mekanizma bagslama,
cekirdeklenme, olgunlagma, birlesme ve yikim
asamalarindan olusur [14]. Bu agamalarda otofaji ile
iliskili genlerin (ATGs: Autophagy-related genes)
protein {irlinleri ile ilave proteinler otofajik sinyal
yolaginda rol oynar [15] (Sekil 1).

Otofagozom olusumu
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ATG genlerinin {rilinleri, besin, enerji ve stres
seviyelerine gore diizenlenir. Besin varligina duyarh
olan rapamisinin memeli hedefi (MmTOR), enerji
ihtiyacinda 5’-adenozin monofosfat ile aktive olan
protein kinaz (AMPK) ve oksijen yetersizliginde
hipoksi ile indiiklenebilir faktorler (HIF'ler) ile ilgili
yolaklar otofajinin diizenlenmesinde rol oynar. Besin
yeterliyse bazal otofaji diisiik seviyededir. Aclik ve
cesitli stres faktorleri etkisi ile otofaji indiiklenir. Besin
yeterli ise mTOR otofajiyi baskilar. Besin yetersizligi
ve aclik durumunda mTOR sinyali baskilanir otofaji
baglatilarak, hiicrenin hayatta kalmasina destek saglanir
[16, 17].

Baglama: Bu asamada anahtar rol oynayan diizenleyici
molekiiller AMPK ve Rapamisinin mekanistik hedefi 1
(mTORCI1)’dir. Makrootofaji Unc-51-benzeri kinaz 1
(ULK1) kompleksinin olusumunu uyaran AMPK ile
baslatilir. Bu kompleksin olusumunun
diizenlenmesinde mTORC1 negatif diizenleyici,
AMPK ise pozitif, aktive edici etkiye sahiptir [18].
Normalde ULK1 kompleksi inaktiftir, AMPK
mTORC1’i inhibe eder ya da dogrudan ULKI
kompleksinin olusumunu uyarir [19]. Yeterli ve bol
besin varliginda mTORCI1’in ULK1’e baglanarak
757inci  serin’den fosforillemesi ile otofajinin
baslamasi engellenir. Besin kitliginda ise mTORC1’in
ULK1’den ayrilmasi defosforilasyona ve AMPK’nin
ULKT1’i ozellikle 555. serin’den fosforillemesi ile
otofaji indiiklenir [18]. Bdylece ULK1 kompleksini
olusturan ULKI1, ATGI13, fokal adezyon kinaza
baglanan protein 200 (FIP200) ve ATG101 bir araya
gelir [20]. Smuf 111 fosfotidil 3-kinaz (PI3K) kompleksi
aracilifiyla otofaji baglatilmis olur [21].
Cekirdeklenme ve fagofor olusumu: ULK1
kompleksinin olusumuyla otofajik membranlarin
cekirdeklenme asamasina girilir. Cekirdeklenme
asamasinda anahtar rol oynayan molekiiller Beclin 1
(BECN-1) ve Bcl-2’dir. Bcl-2’nin - BECN-1’e
baglanmasi ile otofaji baskilanir. Buna karsin BECN-
I’in lipid kinaz olan vakuolar sorting 34 protein
(VPS34) ile etkilesmesi membran ¢ekirdeklenmesini
tegvik eder [22]. ULKI1 kompleksi smif III
fosfatidilinositol-3-kinaz ~ (PtdIns3K)  kompleksini
fosforile ederek aktive olmasini saglar. PtdIns3K
kompleksinde BECN1, NRBF2, ATG14, PIK3C3,
PIK3R4 ve Beclinl’le diizenlenmis otofajide aktiflesen
molekiil 1 (AMBRAL) yer alir. ER zarlarindan
cekirdeklenme ile olusan zarlarin Dbirlesmesi ile
fagoforlar olugur. Fagofor olusumunda ATG?Y,
ATG2A/B ve WDR45’in dahil oldugu ATGY sistemi
de 6nemli role sahiptir [23, 24].

Olgunlasma: Fagoforun sindirilecek sitoplazmik
organel ya da proteinleri icine alarak tamamen
kapanmasi ile otofagozom olusur, bunun i¢in ATG12,
ATGS5, ATG7, ATGIO0 ve ATGI6L1’in biraraya
gelmesi ile olusan ATG12-ATG5 konjugasyon sitemi
ile hafif zincir 3 (LC3: Light Chain 3) konjugasyon
sistemine ihtiya¢ vardir. LC3 konjugasyon sistemi,
proLC3’den ATG4, ATG7 ve ATG3 etkisi ile LC3’iin
membrandaki fosphatidilethanolamine (PE)
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baglanamasiyla LC3-II olusumunu aktive eder. Bu iki
konjugasyon sistemi etkisi sonucu otofagozom olusur
[25].

Birlesme ve yitkim: Otofagozom ile lizozomun
birlegmesi sonucu otolizozom olugsumu ve sitoplazmik
igerigin lizozomal enzimlerin (hidrolazlar) aktivitesiyle
par¢alanmasinin  ardindan  otolizozom  zarinin
pargalanip (permeaz aktivitesi ile) sindirilmis icerigin
yeniden sitoplazmaya geri dondiiriilmesi ile otofaji
tamamlanir [15].

Otofaji ve Kanser

Yapilan son calismalar otofajinin tiimor gelisimi ile
yakindan ilgili oldugunu, ancak kanserin erken
evresinde Dbaskilayici, ileri evresinde ise timor
hiicrelerinin hayatta kalmasmi tesvik edici roli
oldugunu ortaya koymustur. Kanserdeki bu zit etkisi ve
karmagik mekanizmasi nedeniyle otofaji ile iliskili
etkin tedavi stratejilerinin gelistirilmesinde zorluklarla
karsilagilmaktadir [15].

Daha once yapilmis caligmalarda otofajinin timor
baskilayict ya da aktive edici rolii net olarak
aydinlatilamamistir. Elde edilen bulgular otofajinin
kanseri  destekledigi mekanizmalarin  ATG’ler,
BECNI1, mTOR, p53, KRAS gibi otofaji ile baglantilt
proteinlerin ve mTOR, PI3K, MAPK, EGFR, HIF ve
NFxkB gibi otofaji ile ilgili yolaklar ile iliskili oldugunu
gostermektedir. Hiicre tipi ve kanserin evresine bagl
olarak otofaji kanser olusumunda farkl etkiye sahiptir.
Yanisira timor hiicreleri ve mikrogevresel etkilesimin,
kanser hiicrelerinin ¢ogalma, gelisme ve metastaz
yapma  Ozelliklerine  destek  veren  otofajik
degisikliklerin dnemi de vurgu yapilmaktadir [26].
Tiimor Olugsumunun Engellenmesi ve Otofaji
Otofajinin  hasarlanmig  hiicre ve  organelleri
uzaklastirarak hiicre ¢ogalmasimin kontrolii ve genetik
kararsizlig1 onlemesi tiimor baskilayict roliine dikkat
¢ekmektedir. Bu rolii kanserin tipine ve evresine gore
goriilmektedir. Erken evrede tiimori baskiladigi
bildirilmektedir.

Tiimor olusumu ile iligkili siiregte otofajinin timdor
baskilayict rolii genel hatlari ile asagidaki gibi
degerlendirilebilir.

e Onkojenik proteinlerin uzaklastirilmas: ve
genomik stabilitenin korunmasina yardimci
olmasi.

e Timorijenik hiicrelerde; hiicre siklusunu
kontrol ederek hiicre ¢ogalmasini 6nlemesi ve
diger hiicre 6liim mekanizmalariyla etkilesimi
sonucu hiicrelerin yok edilmesi.

e  Coklu fonksiyona sahip olan ve otofajik yikim
sirasinda bir substrat olarak is goéren p62
proteininin birikimini 6nlemesi.

e Antijen sunma potansiyelinden dolay1 timér
gelisimi  sirasinda  adaptif immiin cevap
olusturulmasinin diizenlenmesine katilmasi.

e Gelisme, doku yenilenmesi ve ¢esitli hastalik
siireglerine  katilan  kok  hiicrelerinin
korunmasi ve siirdiiriilebilirligine katkistyla,
boylece hiicre ve doku homeostazinin
saglanmasi [15, 27].



Otofaji mekanizmasimin diizenlenmesinde anahtar
molekiillerden biri BECN1 geni iriiniidiir. BECN1
geninin prostat, meme ve over kanseri gibi farkli kanser
tiplerinde tek bir allelinde %40-%75 oraninda
delesyonlarin bulundugu belirlenmistir [28]. Genin tek
bir allelinin eksik oldugu fare deneylerinde spontan
lenfoma, hepatoseliiler karsinom ve akciger
adenokarsinomlarin gelistigi gosterilmistir [29, 30]. Bu
caligmalardan elde edilen sonuglar BECN1 geninin, tek
bir allelin inaktivasyonu sonucu anormal fenotip
olusmasi durumu olan haploinsuffiency bir timdr
baskilayict gen oldugunu gostermektedir [30].

Meme kanser hiicre hatti ile ilgili yapilan son bir
calisgmada genin alternatif splicing varyantlarin
(BECN1-a, -p ve -y) kanser hiicrelerinin, gevresel
streslere yanit olarak otofaji ve mitofajiyi modiile
etmede kullanilmasimin olas1 oldugu raporlanmistir
Farkli kanser tiplerinde bu gen varyantlarinin etkisi ya
otofajiyi baskilayici ya da uyarici olabilir [31].
BECN1’in etkilestigi proteinlerden anti-apoptotik Bcl-
2 proteini BECNI1’i  baskilayarak  otofajiyi
engellemekte, PI3KC3/VPS34, AMBRAL, UV
radyasyona direngle iligkilendirilen gen (UVRAG) ise
uyarici etkiye sahiptir [32].

Bcl-2 proteinlerinin, Beclinl'e baglanarak otofaji
fonksiyonunu engelleme fonksiyonu [22] metabolik
stres kosullarinda Bcl-2’nin asirt ekspresyonu ile
BECN-1’in fonksiyonunu yerine getirememesine yol
agmaktadir.

Beclin-1'in VPS34'e baglanmasini artiran UVRAG ve
Bax etkilesimli faktér-1 (Bifl)’dir [33] BECN-1’in
timor baskilayici roliinii etkileyen faktorlerden biri
UVRAG genindeki mutasyonlar ve BIF-1’in
downregiilasyonu oldugu farkli tipte kanserlerde
gosterilmistir [34].

Makrootofaji yolaginda farkli asamalara katilan ATG
proteinlerinden ATG2B, ATG5, ATG9B, ATG12 ve
ATGI6L genleriyle iligkili mutasyonlar mide ve
kolorektal kanserlerde saptanmugtir [35]. Ornegin
epitelial kanser hiicrelerinde ATGI16L’nin timor
gelismesini baskiladig1 ve bir timdr inhibe edici olarak
rol oynadig1 bildirilmektedir [36].

Insan akut miyeloid 16semi (AML) hiicreleriyle yapilan
bir ¢aliymada, ATGS veya ATG7'nin kaybinin, saglikli
homeopatik kok hiicrelere gore otofaji yolagmin
bozulmasma sebep oldugu bildirilmistir. Otofaji
mekanizmasinin  bozulmasiyla hasarli mitokondri
birikimi ve ROS artis1, otofajinin ldsemiye karsi
koruyucu rolii oldugunu gostermektedir [37].

Coklu domain yapisina sahip olan p62/ sequestosome 1
(SQSTM1), otofajik hedef kargo i¢in bir adaptor olarak
ig goriir. LC3’e baglanarak otofagozom olusumuna ve
ubikutinlenmis  proteinlere  baglanarak  onlarin
inkliizyon cisimcikleri igine alinmasina aracilik eder
[38]. p62’nin hiicre i¢i birikimi tiimér olusumu ile
iliskilendirilmektedir. Otofaji hiicre igi p62 seviyesini
diizenleyerek timdr olusumunu engellemektedir [39].
Tiimor Hayatta Kalimi ve Gelismesinde Otofajinin
Rolii
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Timor hiicreleri mikrogevrelerinden kaynaklanan
besin yoklugu ve oksijen yetersizligi gibi stres
kosullarinin  {istesinden gelmek durumundadirlar.
Otofaji ilerlemis kanserlerde tiimor hiicrelerine gereken
besin ile enerji ihtiyaglarin1 saglayan hiicresel
metabolizmay1 destekleyerek hayatta kalmalarini ve
gelismelerini tegvik eder. Timor olusum siirecindeki
bu etkisini, p53 timoér Dbaskilayict  proteinin
baskilanmast ve mitokondrial fonksiyonun
stirdiiriilmesi ile ger¢eklestirmektedir [40]. Otofaji ayni
zamanda oksidatif ve genotoksik strese karsi kanser
hiicrelerinin hayatta kalmalarin1 saglamaya yardimei
olan fonksiyon da gostermektedir [41]. Kanserin ileri
evresinde otofaji tiimor hiicrelerinin hayatta kalmasi ve
gelismesinde tesvik edici role sahiptir [42].

Otofaji ile p53 proteini arasinda otofajinin p53°i
baskilamasi, p53’iin ise otofajiyi tesvik etmesi seklinde
bir iliski s6z konusudur. P53’1in hiicre i¢i lokalizasyonu
otofaji tizerinde ¢ift yonlil bir etkiye sahiptir. Niikleer
p53 otofajiyi tesvik ederken, sitoplazmik p53 ise
baskilamaktadir [43]. Bu da otofaji yolaklar1 ile p53
iligkisinin stres faktorlerine yanitta, metabolizmada ve
kanserde onemli bir role sahip oldugunu gdsterir.
Otofaji kusurlu hiicrelerde mutant TP53’tin kiigiik
hiicreli olmayan akciger kanserine yol actigt
bildirilmistir [44]. pS3 proteini otofaji eksikligi olan
hiicrelerde kanserin ilerlemesini baskilayabilmektedir.
mTOR otofajinin majér modiilatérlerinden birisidir.
mTOR da farkli upstream sinyal yolaklar1 ile
diizenlenmektedir [45].

LC3  otofagozom  olusumunda  anahtar  rol
oynamaktadir. Pankreas kanseri hiicrelerinde yapilan
calismada LC3  seviyelerinin  oldukca yiiksek
oldugunun bulunmasi, kanserde otofajinin timor
olusumuna katkisin1 desteklemektedir [46].
Protoonkogen olan RAS genindeki mutasyonlar ¢esitli
kanserlerde onkojenik aktiviteye yol agmaktadir. RAS
kaynakli akciger, kolorektal, prostat gibi kanserlerde
otofaji tiimor hayatta kalimi ve gelisiminde rol
oynamaktadir. KRAS genindeki G12D mutasyonu ile
olusan  akciger tiimoriinde LC3 konjugasyon
sisteminde yer alan ATG7 genindeki mutasyon
sonucunda [47] ve BRAF geninde V60OE degisiminin
sebep oldugu akciger kanserinde [48] otofaji, timor
hiicre biiyiime ve gelismesine yol acar. BRAF kaynakl1
kanserlerde klinik olarak hem otofajinin hem de BRAF
sinyallemenin baskilanmas1 yeni bir tedavi stratejisi
olarak umut vadetmektedir [49].

FIP200 proteini ULK 1 kompleksinin yapisina katilir ve
otofajinin  baslatilmasinda etkilidir. Yapilan bir
caligmada FIP200 genindeki delesyon ile otofajinin
baskilanmasinin meme kanseri gelisimini engelledigi
bulunmustur [50], bu da FIP200’{in dolayisiyla
otofajinin meme kanserinde tiimor olugumunu
destekledigini gosterir.

1. Sonug

Otofaji ¢esitli hiicresel yolaklarla iligkisi olan, ATG
gen iiriinleri ve ilave proteinlerle yonetilen karmasik bir
hiicresel islemdir. Makrootofaji hiicresel streslere karsi
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hiicre hayatta kalimini saglayan, fonksiyonu bozulmus
organel ve proteinlerin uzaklagtirilmasinda hayati role
sahip lizozomal katabolik bir siirectir. Bu karmasik
mekanizmanin aydinlatilmasi otofajinin dahil oldugu
hastaliklara kars1 tedavi stratejilerinin gelistirilmesini
saglayacaktir. Otofaji ve kanser olusumu iligkisinde
onun ¢ift yonlii rolii hastaligin safhasina, tipine, erken
ya da ge¢ evre olmasma gore belirlenmektedir. ATG
gen lriinlerinden ATG2B, ATGS5, ATG9B, ATGI12,

ATG16L, BECNI’in kanserin erken evresinde
otofajinin  antitimor etki gostermesinde islev
gormektedirler. Ayrica otofaji  p62  birikimini

engelleyerek kansere karsi koruyucu etkiye sahiptir.
Otofajinin kanseri tesvik edici rolii RAS, BRAF ve p53
mutasyonlart bulunan farkli kanserlerle iligkili
bulunmustur. Yanisira LC3’lin asir1 ekspresyonu da
bazi kanserlerde etkilidir. Goriildiigii gibi farkh
kanserlerde otofajinin hangi etkiyi gosterdigine gore
tedavide ya otofajiyi baskilamak ya da otofajiyi
uyarmak {izerine tedavi protokollerine ihtiya¢ vardir.
Otofajinin karmagsik mekanizmasina yonelik bilimsel
veriler arttikca, kanserdeki rolii lizerine daha ileri
calismalar yapilmasi ile farkli kanserler i¢in potansiyel
otofaji inhibitorleri ya da tesvik edicileri gelistirmeyi
miimkiin kilacaktir.
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