ISSN 1305 - 4953
e-ISSN 2587 - 1579

0SMANGAZ
TIP DERGIS|

Osmangazi Journal of Medicine

Cilt/Vol 47 Sayi/Issue 3 May/Mayis 2025

Eskisehir Osmangazi University Publications




OSMANGAZI TIP DERGISI

OSMANGAZI JOURNAL OF MEDICINE

Sahibi (Dekan )
Prof. Dr. Atilla Ozcan Ozdemir

Sorumlu Miidiir (Dekan)
Prof. Dr. Atilla Ozcan Ozdemir

Editor
Prof. Dr. Pinar YILDIZ

Editor Yardimcilar:
Dr.Ogr.Uyesi Fazma Nazli DURMAZ CELIK

Dil Editorii
Prof.Dr.Bilgin KAYGISIZ

Biyoistatistik Editorii
Prof.Dr.Ertugrul COLAK

Etik Editorii
Dog. Dr. Niliifer DEMIRSOY

Yayin Kurulu

Prof.Dr.Ertugrul COLAK
Prof.Dr.M. Fatih ONSUZ
Prof.Dr.Bilgin KAYGISIZ
Prof.Dr.Hilal KAYA ERDOGAN
Do¢.Dr. Asli KAVAZ TUFAN
Doc¢.Dr.Yavuz Vehbi TOKGOZ
Do¢.Dr.Mehmet Ozgiir PINARBASLI
Do¢.Dr.Mustafa Emin CANAKCI
Dog.Dr.Elif GUNDOGDU
Do¢.Dr.Muhammet DURAL
Doc.Dr. Evin KOCATURK
Dog¢.Dr.Ebru KARAKOC
Doc¢.Dr.imran Gokgen YILMAZ
KARAMAN

Dr.Ogr.Uyesi Emel TEKIN
Dr.Ogr.Uyesi Ata OZEN
Dr.Ogr.Uyesi Ebru
ERZURUMLUOGLU
Dr.Ogr.Uyesi Hasip KAHRAMAN
Ogr.Gor.Dr.Burcu ORTANCA



Prof.Dr.Armagan
INCESULU,Eskisehir, Tiirkiye
Prof.Dr.Cemal CINGI,
Eskisehir, Tiirkiye

Prof. Dr. Fatih YASAR,
Eskisehir, Tiirkiye

Prof. Dr. Hilal KAYA
ERDOGAN,Eskisehir, Tiirkiye
Dog.Dr. Demet ILHAN
ALGIN,Eskisehir, Tiirkiye
Dog¢.Dr.Dilek CEYHAN,
Eskisehir, Tiirkiye
Prof.Dr.llknur AK
SIVRIKOZ,Eskisehir, Tiirkiye
Dog¢. Dr. Muhammed
DURAL,Eskisehir, Tiirkiye
Prof. Dr. Nurdan ACAR,
Eskisehir, Ttirkiye
Prof.Dr.Selguk

DISIBEYAZ, Eskisehir, Tiirkiye
Do¢.Dr. M. Surhan ARDA,
Eskisehir, Tiirkiye
Prof.Dr.Tufan OGE,
Eskisehir, Tiirkiye

Aida HASANOVIC, Bosnia and
Herzegovina.

Andras ARATO, Budapest.

Banu ARIN, USA.

Eda CENGIZ, USA.

fhsan SOLAROGLU,Istanbul, Tiirkiye
Miguel A. VALDOVINOS, Mexico.

Soner SAHIN, MD, Istanbul, Tiirkiye

Danisma Kurulu

Dog.Dr.Bilgin
KAYGISIZ,Eskisehir, Tiirkiye
Prof.Dr.Ciineyt
CALISIR,Eskisehir, Tiirkiye
Prof.Dr.Didem
ARSLANTAS,Eskisehir, Tiirkiye
Dr.Ogr.Uyesi.Emre

OZKARA Eskisehir, Tiirkiye
Prof. Dr.Giilcan GULEC,
Eskisehir, Tiirkiye
Prof.Dr.Hiiseyin Haluk
GURSOY,Eskisehir, Tiirkiye
Prof.Dr.Merih OZGEN,
Eskisehir, Tiirkiye
Prof.Dr.Nazife Sule Yasar
BILGE,Eskisehir, Tiirkiye
Prof.Dr.Nurettin
ERBEN,Eskisehir, Tiirkiye
Prof.Dr.Sevilhan
ARTAN,Eskisehir, Tiirkiye
Dr.Ogr.Uyesi Tuba
ERDOGAN,Eskigehir, Tiirkiye
Dr.Ogr.Uyesi Zeynep KUSKU
KIRAZ,Eskisehir, Tiirkiye

Aldo MARUY-SAITO, Peru.

Annalisa PASSARIELLO , Naples, Italy.
Doruk ERKAN, USA.

Evrim METCALFE, Istanbul, Tiirkiye
Kapil SUGAND, United Kingdom
Nicholas de KLERK, Australia.

Yusuf YAZICI, New york USA.



Osmangazi Tip Dergisi, Eskisehir Osmangazi Universitesi
Tip Fakiiltesi’nin resmi yaym orgamdir. Klinik ve deneysel
caligmalar, olgu sunumlari, derlemeler, editére mektup ve tip
alaninda klinik haber olmak iizere hakemli ve agik erisimli bir
dergidir. Dergi Ocak, Nisan, Temmuz ve Ekim aylarinda olmak
tizere yilda dort kez ¢ikarilir.

Derginin dili Tiirkge/Ingilizce dir. Yazilarm dergide yer al-
abilmesi igin daha once bagka bir dergide yayinlanmamis ol-
mas1 ve yaymlanmak iizere gonderilmemis olmas: gerekmek-
tedir.

Makalelerin formatit VANCOUVER Reference Style Guide ku-
rallarina gore diizenlenmelidir (https:// http://openjournals.net/
files/Ref/VANCOUVER%20Reference%20guide.pdf ).
Sunulan yazi 6ncelikle yayin kurulu tarafindan kabul veya
reddedilir. Kabul edilen yazilar yaym kurulu tarafindan belir-
lenen ¢ift-kor, bagimsiz ve dnyargisiz hakemlik (peer-review)
ilkelerine gore en az iki hakem tarafindan degerlendirilir. Son
karar dergi Yaym Kurulu’nundur. Yaym Kurulu’nda derginin
inceleme asamalart:

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bag Editor tarafindan inceleme: [reddetmek ya

da yayn ilerletme degerlendirmesi],

3- Boliim Editori tarafindan inceleme,

4- Haftalik Yaym Kurulu Toplantisinda Degerlendirme
[reddetmek ya da yaymi

ilerletme degerlendirmesi],

5- 1ki ya da daha fazla hakem tarafindan inceleme,

6- Bolim Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numaras1 atama ve

10- Yaymlama asamasi

olmak tizere 10 adimdan olusmaktadir.

Yazilar bir basvuru mektubu ile génderilmeli ve bu mektubun
sonunda tiim yazarlarin imzas1 bulunmalidir. Yazilarin sorum-
lulugu yazarlara aittir. Tiim yazarlar bilimsel katki ve sorum-
luluklarint ve g¢ikar g¢atigmasi olmadigini bildiren toplu imza
ile yayma katilmalidir. Arastirmalara yapilan kismi de olsa
nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢
firmalarinca yapildig1 dipnot olarak bildirilmelidir. Yaz1 kabul
edildigi takdirde biitiin basim, yayim ve dagitim haklar1 (copy-
right) Osmangazi Tip Dergisine devredilmis olur.

Etik

Osmangazi Tip Dergisinde yaymlanmak amaciyla gonderilen
deneysel, klinik ve ilag arastirmalari i¢in etik kurul onay rapo-
ru gereklidir. Bakimiz: (http://uvt.ulakbim.gov.tr/tip/icmje_08.
pdf).

(Sayfa 5-6, 8-9).

Yazarlar1 Bilgilendirme

Yazim Kurallar
Orjinal makaleler en fazla 3000; derlemeler en fazla 4000 ke-
lime olmali; olgu sunumlari ise 1600 kelimeyi gegmemelidir.

Yazilar; A4 kagidi boyutuna uygun olarak, sayfanin her iki
kenarinda yaklasik tiger santim bosluk birakilacak sekilde 1,5
satir aralig1 ile Times New Roman yaz: tipinde yazilmali ve 12
font bityiikliiglinde olmalidir.

Orijinal Makaleler, Bashk sayfasi, Yazar(lar), Tiirke/Ingilizce
Ozet, Anahtar kelimeler, Giris, Gereg ve Yontem, Bulgular ve
Analizler, Tartisma ve Sonug, Tesekkiir, Kaynaklar ve Ekler
béliimlerinden

olusmalidir.

Olgu bildirimi, Baslik sayfasi, Yazar(lar), Tiirkge/Ingilizce
Ozet, Anahtar kelimeler, Giris, Olgu Bildirisi, Tartisma ve
Sonug, Kaynaklar ve Ekler boliimlerinden olugsmalidir.

Editore mektup, son bir y1l iginde dergide yayimlanan makalel-
er ile ilgili ya da bir makale ile iliskisi olmayan ancak kisinin
bilgi ve deneyimlerini aktarmak amaciyla yazilmis en fazla
1000 kelimelik yazilardir. En fazla iki yazar tarafindan hazir-
lanir ve 10 kaynagi asmamalidir.

Bashk Sayfasi

Bilimsel yazinin bashgi, Tiirkge ve Ingilizce olarak sadece ilk
harf biiyiik olacak sekilde alt alta yazilmali ve tek ya da iki
satirlik bir isim olmalidir.

Yazar(lar)

Baghik sayfasinin hemen altina yazarlarin agik olarak
adi-soyadi, tinvanlari, calistiklari kurum ile
calismanin  yapildigi  kurum  belirtilmelidir. ~ Tletisim
kurulacak yazarin posta adresi ile telefon numarasi
ve e-posta adresleri yazilmalhdir. Ayrica derginin &n

yiiziinde kullamlmak iizere Tiirkge ve Ingilizce kisa baslik
yazilmalidir.

Ozet

Baslik sayfasindan sonra ayri bir sayfada arastirma
ve derlemeler igin en az 200, en fazla 250, olgu
bildirileri i¢in en az 100, en fazla 150 kelimeden
olusan bir 6zet bulunmalidir.

Aragtirma Makaleleri igin yazilacak dzet amag,
gereg ve yontem, bulgular, sonug¢ olmak iizere
yazilmalidir. Tiirkge 6zetin altinda ayn1 diizende
yazilmus Ingilizce 6zet yer almalidir.

Anahtar Kelimeler
Tiirkce ve Ingilizce 6zetlerin hemen altinda en az 4
anahtar kelime verilmelidir.

Sekil ve Fotograflar

Fotograf ve sekiller ayr1 bir dosya halinde
gonderilmelidir. Sekillerin alt yazilar1 ayr1 bir
dosyaya, sekil numarasi bildirilerek yazilmali
ve sekil numaralart metin iginde mutlaka



belirtilmelidir. Mikroskopik resimlerde biiyiitiilme orani ve
boyama teknigi agiklanmalidir. Resim, sekil, grafik ve tablolarin
¢ozliniirliikkleri en az 300 dpi olmalidir. Yazar bagka kaynaktan
aldig1 resim, sekil, grafik ve tablolar i¢in telif hakk: sahibi kisi
ve kuruluslardan izin almali ve yazi i¢inde bunu belirtmelidir.
Yazi i¢inde ilaclarin veya aletlerin 6zel isimleri kullanilamaz.

Tablolar

Ayrn bir dosyaya cift aralikli olarak yazilmali, tablo icinde
enine ve boyuna bolme ¢izgileri kullanilmamalidir. Her tablo-
nun lizerine numara ve baslik yazilmalidir. Tablo numaralari
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Kaynaklar
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Abstract: The indications for surgical intervention in adolescent varicocele cases are restricted. When
intervention is necessary, treatment options include the open subinguinal approach, laparoscopic surgery,
or embolization. This study aimed to compare outcomes between microsurgical sub-inguinal
varicocelectomy and laparoscopic varicocelectomy in adolescent patients. Forty-nine patients under 18
years old who underwent varicocelectomy between 2010 and 2023 were categorized into two groups
based on the surgical approach 19 patients underwent laparoscopic varicocelectomy by pediatric
urologists, and 30 patients underwent subinguinal varicocelectomy by the urology department. Patient
records were retrospectively analyzed for age, preoperative symptoms, physical examination findings,
ultrasound results, surgical techniques, and postoperative outcomes. There was no significant difference
in recurrence rates between subinguinal varicocelectomy and laparoscopic varicocelectomy techniques.
However, statistically significant differences were noted in operative duration, hospital stay length, and
patient age at the time of surgery between the pediatric urology and urology department groups
employing different techniques. Both subinguinal varicocelectomy and laparoscopic varicocelectomy
techniques can be considered based on the surgeon's expertise and institutional resources. Regardless of
the approach chosen, preserving arterial and lymphatic structures to maintain testicular blood supply and
minimize complications is paramount.

Keywords: Laparoscopic Palomo procedure, Microsurgical Varicocelectomy,Varicocele

Ozet: Adolesan varikosel vakalarinda cerrahi miidahale endikasyonlart kisithdir. Miidahale gerekli
oldugunda, tedavi secenekleri arasinda agik subinguinal yaklasim, laparoskopik cerrahi veya
embolizasyon yer almaktadir. Bu c¢alismada adolesan hastalarda mikrocerrahi  subinguinal
varikoselektomi ve laparoskopik varikoselektomi sonuglart karsilastirildi. 2010-2023 yillari arasinda
varikoselektomi uygulanan 18 yas alt1 49 hasta cerrahi yaklasima gore iki gruba ayrildi. 19 hastaya
pediatrik {iirologlar tarafindan laparoskopik varikoselektomi, 30 hastaya iiroloji boliimii tarafindan
subinguinal varikoselektomi uygulandi. Hasta kayitlar1 yas, ameliyat éncesi semptomlar, fizik muayene
bulgulari, ultrason sonuglari, cerrahi teknikler ve ameliyat sonrasi sonuglar agisindan retrospektif olarak
analiz edildi. Laparoskopik varikoselektomi ve subinguinal varikoselektomi teknikleri arasinda niiks
oranlar1 agisindan anlamli bir fark yoktu. Bununla birlikte, farkli teknikler kullanan ¢ocuk tirolojisi ve
iroloji bolimii gruplar: arasinda ameliyat stiresi, hastanede kalis siiresi ve ameliyat sirasindaki hasta yasi
acisindan istatistiksel olarak anlamli farkliliklar kaydedildi. Cerrahin uzmanligina ve kurumsal
kaynaklara bagli olarak hem subinguinal varikoselektomi hem de laparoskopik varikoselektomi
teknikleri distiniilebilir. Segilen yaklasim ne olursa olsun, testikiiler kan akimini siirdiirmek ve
komplikasyonlar: en aza indirmek igin arteriyel ve lenfatik yapilar1 korumak ¢ok 6nemlidir.

Anahtar Kelimeler: Varikosel, Palomo Varikoselektomi, Subinguinal Mikrocerrahi Varikoselektomi

How to cite/ Atif icin: Dereli D, Ure 1, Bekyiirek U, Tokar B, Microsurgical Subinguinal or Laparoscopic Palomo Varicocelectomy in Adolescent
Patients, Which Technique is Better?, Osmangazi Journal of Medicine, 2025;47(3):346-351
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Comparison of Subinginal Microsurgery and Laparoscopic Varixel in Varicocele in the Adolescent Patient

1. Introduction

Varicocele, which is characterized by dilatation of
the pampiniform plexus and internal spermatic
veins, accounts for 15-20% of primary male
infertility cases. Numerous studies have shown a
direct correlation between delayed treatment of
varicocele and infertility (1).

Currently, there is no consensus on the optimal age
and technique for varicocele treatment in children
and adolescents. Known and applied treatment
options include open subinguinal approach,
laparoscopic surgery or embolization methods.
Laparoscopic procedures may involve
retroperitoneal access, while open inguinal and
subinguinal approaches may utilize magnification
tools such as microscopes or magnifying rings (2).

In this study, we retrospectively compared the
outcomes of varicocelectomy using laparoscopic
varicocelectomy (LV) and microsurgical subinguinal
varicocelectomy (SV).

2. Materials and Methods

This retrospective study involved 49 adolescent
patients who underwent surgical treatment for
varicocele between February 2010 and February
2023. Patients were categorized into two groups
based on the surgical approach: Group 1 (LV) and
Group 2(SV), and their data were compared
retrospectively. Parameters recorded included age,
preoperative  symptoms, physical examination
findings,  ultrasonography  results,  surgical
techniques, and postoperative outcomes.

Varicocele examination included scrotal inspection,
palpation, and the Valsalva maneuver performed in
both standing and lying positions. Ultrasonography
was utilized to assess differences in testicular
volume, diameter of internal spermatic veins, and
the presence of venous reflux. Significant testicular
volume difference was defined as >10% (1). Internal
spermatic vein diameter greater than 2-3 mm and the
presence of spontaneous or Valsalva-induced reflux
were considered indicative of varicocele.

Patients  demonstrating  varicose  veins  on
postoperative ultrasound and clinical examination
were classified as experiencing recurrence. Those
with ultrasound findings suggestive of varicocele but
lacking clinical symptoms and palpable varicose
veins were categorized as having subclinical
recurrence.

Ethical approval for this study was obtained from
the Non-Interventional Ethics Committee of

Eskisehir Osmangazi  University Faculty of
Medicine under Decision No: 6 dated 05.02.24.

Statistical Analysis

The statistical analysis employed in this study
utilized the Independent Samples T-Test. Statistical
calculations were performed using Jamovi (Jamovi
for MacOS, v.2.3.28.0). A significance level of p <
0.05 was considered statistically significant.

Surgical Technigues
Laparoscopic Palomo Technique

The surgical procedure followed the Laparoscopic
Palomo technique.

1-The patient was positioned in the semilateral
position under general anesthesia. To facilitate
access and visibility, the Trendelenburg position was
used to displace the intestines.

2-Initial access to the abdomen was gained through a
5 mm port inserted at the umbilicus, using a 30-
degree optical lens for visualization. Carbon dioxide
(CO2) gas was insufflated into the abdomen to
maintain a pressure of 12-14 cmH20. Additional 5
mm ports were placed—one near the midline close
to the pubis and another on the right lateral midline
between the umbilical and pelvic ports.

3-The peritoneal cavity was traversed through a
peritoneal window created approximately 5-6 cm
cranial to the vas deferens and internal ring, at the
point where the internal spermatic artery and vein

were located. AIll vascular structures were
meticulously ligated.
The literature emphasizes the critical balance

between preserving the spermatic artery to protect
testicular function and ligating it to prevent a
recurrence. It is noted that collateral circulation from
the vas deferens and cremasteric artery can
adequately supply blood to the testis despite ligation
of the spermatic artery away from the internal ring.

Additionally, ligating the internal spermatic artery
may potentially reduce venous return and lower the
local temperature by alleviating vascular pressure in
the region.

4-Proximal and distal application of two 5 mm endo-
clips was performed without distinguishing between
arteries and lymphatics, followed by cutting the
vessel at its midpoint. The peritoneal window
created during the procedure was left open (Figure 1
A-B-C).
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Subinguinal Microscopic Varicocelectomy

Subinguinal  microscopic varicocelectomy was
performed under general or spinal anesthesia, the
procedure was started by making a transverse
incision approximately 2 cm in length, positioned 1
cm below the external inguinal ring. The surgical
steps proceeded as follows:

1. The skin, subcutaneous tissues, and superficial
fascia were incised to access the spermatic cord.

2. The spermatic cord was carefully isolated and
suspended.

3. By gently manipulating the testis towards the
incision, the gubernacular and external spermatic
veins were exposed, ligated, and divided.

4. Subsequently, the external spermatic fascia was
opened, followed by meticulous dissection under a
microscope brought into the surgical field.

5. The internal spermatic fascia was carefully
opened to reveal and preserve the internal spermatic
artery(s), lymphatics, and vas deferens.

6. Under microscopic visualization, all visible
internal spermatic veins were identified, ligated, and
transected (Figure 2).

This technique emphasizes precise anatomical
dissection and preservation of vital structures to
minimize postoperative complications and ensure
optimal outcomes in varicocele treatment.

3. Results

Data from 19 patients who underwent LV in group 1
and 30 who underwent SV in group 2 were
evaluated. The mean age was 14.21 years (11-17
years) in Group 1 and 17.1 years (14-18 years) in
Group 2. When the mean age of the patients was

compared, it was 14.2 years in patients who
underwent LV and 17.1 years in patients who
underwent SV. A significant difference of p < 0.001
was observed between the two groups.

The main complaint in both groups was pain and
swelling in the scrotum. In group 1, Ileft
varicocelectomy was performed in all patients, 14
and 5 patients were suffering from grade 2 and grade
3 varicocele, respectively. In group 2, left
varicocelectomy was performed in 28 patients and
bilateral varicocelectomy in 2 patients with 3 of all
patients being grade 1, 16 of them being grade 2 and
11 of them being grade 3 varicocele.

The operation time was 24.9 minutes (20-25) in
Group 1 and 40.5 (30-50) minutes in Group 2. When
the operation times were compared, a significant
difference was found in favor of group 1, p<0.001.

The hospitalization period of the patients in group 1
was 1 day. In group 2, the hospitalization period was
0-1 day (0.66) days. When the hospitalization
duration of the patients was analyzed, a significant
difference was found p <0.004.

Recurrence was detected in three patients in group 1
and they were operated on again. Hydrocele
developed in one patient and hydrocelectomy was
performed. One patient had mild hydrocele which
resolved with follow-up. In group 2, recurrence of
varicocele was observed in 2 patients. One patient
developed pain. In 2 patients, minimal hydrocele
was observed with follow-up. There was no
significant difference between groups 1 and 2 in
terms of recurrence.

Statistical analyses are given in Table 1

Levene's test is significant (p < 0.05), suggesting a
violation of the assumption of equal variance.

Figure 1. The key stages of the laparoscopic Palomo procedure for varicocele treatment.

A: The retroperitoneal window is opened during the laparoscopic Palomo operation.

B: Visualization of the testicular artery and vein.

C: Ligation of the testicular artery and vein using an endoclip just above the internal inguinal ring.
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Figure 2. The anatomical structures identified and preserved during the microsurgical procedure for varicocele treatment. ISA:
Internal Spermatic Artery, ISV: Internal SpermatiC Vein, VD: Vas Deferens

Table 1. Independent Samples T-Test, Group Descriptives

Grup N Mean+Sd Median P
Age Grup1(LV) 19 14.21+1,75 14 <.001
Grup 2 (SV) 30 17.141,845 17.00
Duration of surgery Grup 1 (LV) 19 24.95+4,02 25 <.001
Grup 2 (SV) 30 40.233+6,956 41
Hospitalisation Grup1(LV) 19 1+0,479 1 0.004
Grup 2 (SV) 30 0.667+0.47 1

4. Discussion

The incidence of varicocele in adolescents is
approximately 15%, one of the most common
correctable anomalies in adolescent males (3). A
fundamental challenge associated with adolescent
varicocele is to determine which patients require
treatment. Recommendations suggest monitoring
testicular volume loss or growth arrest as the
primary determinant for intervention to maintain or
increase fertility (4). The American Society for
Reproductive  Medicine  Practice ~ Committee
recommends that adolescent varicocele patients with
objectively assessed testicular volume loss may be
candidates for varicocele repair (5). Many guidelines
consider a testicular volume difference of more than
20% as an indication for surgery (6).

In a study conducted on fifty-seven children, it was
found that a volume difference of 10-20% between
the right and left testes was associated with a total
motile sperm count below normal in 11% of cases.
When the volume difference exceeded 20%, the total
motile sperm count was found to be below normal in
59% of the cases (7). The literature suggests that
testicular dysfunction can be detected long before
the onset of testicular asymmetry (8). However, due

to the difficulties of semen analysis in pediatric
patients, evaluation of testicular volumes becomes
very important. In our study, decreased testicular
volumes were used as a criterion to decide on
surgery.

A statistically significant difference was found when
the age at surgery was compared p<0.001 (Table 1).
The mean age of the patients was 14.2 years in
pediatric urology and 17.1 years in the urology
clinic. The difference was thought to be related to
the patient group referred to the clinics. While
adolescent and adult patients were referred to the
urology clinic, pediatric and adolescent patients
were referred to pediatric urology.

In adult infertile patients, microsurgery using an
inguinal or subinguinal approach has reported high
success rates and low morbidity despite relatively
long operative times (9,10). Among pediatric
urologists, laparoscopic approaches are preferred in
38% of cases (11). This preference may be due to
the familiarity and comfort of the team with the
technique (2). In our study, the laparoscopic
approach was preferred in the pediatric urology
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clinic, whereas microsurgical procedure was
preferred in the urology clinic. The mean duration of
laparoscopic procedures was 24.9 minutes (range:
20-35), while microsurgical procedures lasted 40.5
minutes (range: 30-50).

Student's t-test showed a significant difference of
p<0.001 (Table 1). The longer duration of open
surgery may be attributed to the use of a microscope
(12).

The varicocele recurrence rate after surgical repair
varies between 1% and 45% depending on the
procedure and the use of magnification. VVenography
has identified recurrent varicoceles arising from
collateral periarterial, parallel inguinal,
midretroperitoneal, gubernacular, and trans-scrotal
veins (13).

In a study published in 2016 involving adult patients
who underwent varicocelectomy with subinguinal
and high inguinal microsurgery, total recurrence and
hydrocele rates 24 months after surgery was reported
as 0% and 1.3%, respectively (12). In our study,
recurrence was observed in 2 of 30 patients who
underwent microsurgery. These patients were
followed up closely because they did not have
reoperation complaints.

Laparoscopic application of the Palomo technique
has a success rate of 98-99 % but is accompanied by
a hydrocele rate ranging from 12-23 % (14). In
contrast, studies report a recurrence incidence in
adolescent varicocele ranging from 0-31% for open
varicocelectomy and 0-8% for the laparoscopic
technique. When the laparoscopic technique is
performed with the preservation of lymphatics,
recurrence rates have been reported to be 0-2% and
hydrocele rate has been reported as 14% in patients
whose lymphatics are not preserved (15).

In our study, only one patient required reoperation
after laparoscopic varicocelectomy and mild
hydrocele was observed in one patient. However, no
hydrocele was detected in the microsurgery group.
No significant difference was found between the two
groups.

An analysis of 278 varicocelectomy operations
ranging in age from 8 to 40 years revealed that after
subinguinal microsurgical varicocelectomy, 88% of
cases had complete relief of pain complaints and 5%
had partial relief (16). In another 2017 study, it was
reported that approximately 90% of patients with

painful varicocele experienced symptomatic relief
after varicocele repair (17). A meta-analysis of
twelve studies concluded that the subinguinal
approach with microsurgical technique is more
effective in pain relief. Although blunt pain relief
performed better than sharp pain relief, no
significant  relationship was found between
varicocele severity and pain relief (18).

In our study, although scrotal pain was the most
common complaint, persistent pain was observed in
4 of 19 patients who underwent LV during
postoperative outpatient clinic controls. In the SV
group, persistent pain was found in one patient.

When the length of hospital stay of the patients was
evaluated, a significant difference of p < 0.004 was
found between the two groups. This was thought to
be related to the procedures of the clinic regarding
the follow-up periods.

The meta-analysis of the twelve RCTs revealed that
varicocele treatment improved testicular volume
(mean difference 1.52 ml, 95% CI 0.73-2.31) and
increased total sperm concentration (mean difference
25.54, 95% CI 12.84-38.25) when compared with
observation. Lymphatic sparing surgery significantly
decreased hydrocele rates (p=0.02) and the OR was
0.08 (95% CI 0.01, 0.67). Due to the lack of RCTs,
it was not possible to identify a surgical technique as
being superior to the others. It remains unclear
whether open surgery or laparoscopy is more
successful for varicocele treatment (OR ranged from
0.131t0 2.84) (19)

5. Conclusion

There is no clear consensus in the literature about
the approach to adolescent varicocele. In our study,
the data of patients who underwent LV and those
who underwent microsurgical SV were compared in
terms of age, pain status, operation time, hospital
stay, postoperative pain, and complications. While a
significant difference was observed in favor of the
laparoscopic varicocelectomy group in terms of
operation time, no significant difference was found
in terms of recurrence frequency and complications.
In our study, we found that LV may be a more
effective treatment in terms of anesthesia time. Both
methods may be preferred according to the
experience and knowledge of the surgeon. More
case reports are needed to determine which
management is best.
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Abstract:Asprosin is an orexigenic hormone secreted by adipose tissue, known to stimulate appetite. This
study aimed to explore the relationship between appetite reduction, a commonly observed symptom in
hypothyroidism, and serum asprosin levels, while also investigating potential metabolic implications
beyond appetite regulation.We compared serum asprosin levels in 28 patients with hypothyroidism
secondary to newly diagnosed Hashimoto's thyroiditis and 16 healthy controls. Additionally, serum
asprosin levels were reassessed after patients achieved a euthyroid state following levothyroxine
treatment, to evaluate any potential changes in relation to thyroid hormone normalization.There was no
significant difference in serum asprosin levels between hypothyroid patients and healthy controls. No
statistically significant difference was found between serum asprosin levels and thyroid function status.
The serum asprosin levels were 4.8 + 1.2 ng/mL in the hypothyroid group and 4.9 + 1.1 ng/mL in the
euthyroid group (p = 0.89). Furthermore, no significant change in asprosin levels was observed following
levothyroxine treatment, compared to pre-treatment levels, suggesting that asprosin levels are not directly
influenced by thyroid function.Ghrelin, an orexigenic hormone, is typically low in hypothyroid patients,
contributing to reduced appetite. However, our study did not observe a similar decrease in asprosin levels
in these patients. This suggests that, unlike ghrelin, asprosin may not be significantly affected by
hypothyroidism or its treatment. Additionally, the lack of change in asprosin levels after treatment raises
questions about its role in broader metabolic processes, beyond appetite regulation.The findings suggest
no significant relationship between hypothyroidism and serum asprosin levels, indicating that asprosin
may not play a central role in appetite reduction in hypothyroid patients.

Keywords:Hashimoto, Hypothyroidism, Adipose tissue, Asprosin

Ozet:Asprosin, yag dokusu tarafindan salgilanan, istah1 uyaran bir hormondur. Bu ¢alismanin amaci,
hipotiroidizmde yaygin olarak gozlemlenen istah azalmasi semptomu ile serum asprosin diizeyleri
arasindaki iliskiyi incelemek ve ayrica istah diizenlemesinin 6tesinde metabolik etkilerini aragtirmaktir.
Hipotiroidizm tanisi almig 28 Hashimoto tiroiditi hastasi ile 16 saglikli kontrol grubunun serum asprosin
diizeyleri karsilagtirldi. Ayrica, hastalarin levotiroksin tedavisi sonrasi 6tiroid duruma ulagmalarinin
ardindan serum asprosin diizeyleri yeniden degerlendirilerek, tiroid hormonlarinin normale donmesiyle
iligkili herhangi bir degisiklik olup olmadigi incelendi.Hipotiroidizm hastalar1 ile saglikli kontrol
grubunun serum asprosin diizeyleri arasinda anlamli bir fark gozlemlenmedi. Hipotiroid grup serum
asprosin diizeyleri 4.8 + 1.2 ng/mL, otroid grup serum asprosin diizeyleri ise 4.9 + 1.1 ng/mL olarak
saptanmustir (p = 0.89). Ayrica, levotiroksin tedavisi sonrasi serum asprosin diizeylerinde, tedavi 6ncesi
seviyelere kiyasla belirgin bir degisiklik goriilmedi. Bu durum, asprosin diizeylerinin dogrudan tiroid
fonksiyonlarindan etkilenmedigini gostermektedir.Hipotiroid hastalarinda istah1 azaltan bir oreksijenik
hormon olan ghrelin genellikle diisiiktiir. Ancak, bu ¢aligmamizda asprosin diizeylerinde benzer bir
azalma gozlemlenmemistir. Bu durum, asprosinin ghrelin'den farkli olarak hipotiroidizm veya
tedavisinden 6nemli 6lgiide etkilenmedigini disiindiirmektedir. Ayrica, tedavi sonrasi asprosin
diizeylerinde herhangi bir degisiklik gozlenmemesi, bu hormonun istah diizenlemesinin Gtesinde daha
genis metabolik siireglerdeki rolii hakkinda soru isaretleri olusturmustur.Elde edilen bulgular,
hipotiroidizm ile serum asprosin diizeyleri arasinda anlamli bir iliski bulunmadigin1 ve asprosin'in
hipotiroid hastalarinda istah azalmasinda merkezi bir rol oynamadigini géstermektedir.
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1. Introduction

Thyroid hormones regulate the functions of many
organs and tissues, such as the heart, liver, brain,
skeletal muscle, and adipose tissue. Triiodothyronine
(sT3) increases lipid turnover in adipocytes and
appetite in the hypothalamus. TSH and thyroid
hormones control adipocyte differentiation and
proliferation. When excess calories are consumed,
leptin is released from the white adipose tissue.
Leptin increases the synthesis of TSH and thyroid
hormones, suppresses appetite, and increases
thermogenesis and lipolysis'. Leptin has been
associated with obesity, insulin resistance, and
dyslipidemia. Leptin increases obesity, insulin
resistance, and dyslipidemia. As TSH levels
increase in patients with hypothyroidism, the risk of
weight gain and metabolic syndrome increases’.
Hypothyroidism may be complicated by obesity,
hyperlipidemia, and hypertension. Leptin levels and
insulin  resistance are typically high, while
adiponectin levels are low in hypothyroid patients®.

In patients with hypothyroidism, appetite decreases
because their sense of taste and smell is impaired.
The disorder in the sense of taste and smell improves
with thyroid hormone treatment’. It has been shown
that serum ghrelin, an orexigenic (appetite-
increasing) hormone released from adipose tissue in
patients with hypothyroidism, is low, but normalizes
after thyroid hormone replacement®. Apolipoprotein
A4, another hormone secreted by adipose tissue,
plays a role in appetite and satiety. This hormone is
elevated in patients with hyperthyroidism but
decreases following treatment, and its levels are low
in hypothyroid patients®.

Asprosin is a protein hormone released from white
adipose tissue after fasting and increases
glycogenolysis and gluconeogenesis in the liver’. It
crosses the blood-brain barrier and exerts an
orexigenic effect. In animal studies, eating and
weight gain  were reduced in obese mice
administered anti-asprosin antibodies®. Asprosin
increases inflammation in skeletal muscles, leading
to insulin resistance. It also reduces cAMP-
dependent insulin secretion in the pancreas. It
increases in the blood of patients with diabetes and
may be a target for treatment®. It has been shown
that asprosin levels in blood and saliva increase in
obese individuals in parallel with body mass index,
while decreasing in lean individuals.

In this study, we aimed to investigate the
relationship between the decrease in appetite
observed in patients with hypothyroidism and

asprosin levels. Therefore, we compared the serum
asprosin levels of patients with hypothyroidism
secondary to Hashimoto's thyroiditis at the time of
diagnosis and after they became euthyroid after
treatment. We also compared the serum asprosin
levels between the hypothyroid and healthy control
groups.

2. Materials and methods

Blood samples were collected from 28 patients who
underwent Kayseri City Hospital Internal Medicine
Polyclinic between April 1, 2022, and April 1, 2024,
and were diagnosed with hypothyroidism due to
Hashimoto's thyroiditis, during diagnosis and after
they became euthyroid after treatment. In addition,
blood samples were collected from 16 volunteers
who did not have any disease and had normal
thyroid hormone levels as healthy controls.

Inclusion criteria were: (1) patients aged between 18
and 65 vyears, (2) diagnosis of hypothyroidism
confirmed by clinical and laboratory findings, (3)
patients who had not been treated with thyroid
hormone replacement therapy for at least 3 months
prior to the study.

Exclusion criteria were: (1) patients with other
endocrine disorders, (2) patients on medications
affecting thyroid function, (3) patients with a history
of obesity-related metabolic diseases.

Power Analysis and Sample Size Calculation

An a priori power analysis was performed using
G*Power software to determine the required sample
size for comparing two independent means via a t-
test. The analysis was conducted under the following
parameters:

The results of the power analysis indicated that for a
significant effect size (d = 0.8), a desired power
level of 0.80, and an alpha of 0.10, the required
sample sizes were 11 participants for Group 1 and
23 participants for Group 2. Therefore, the total
sample size for the study was determined to be 34
participants. Based on these findings, the minimum
sample size was set at 23 for the patient group and
11 for the control group.

The noncentrality parameter (5) was calculated to be
2.18, with a critical t-value of 1.31 and 32 degrees of
freedom (df). The actual power of the test was
estimated at approximately 0.81, which meets the
target power threshold.
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The study was approved by the ethics committee of
Kayseri City Hospital (10.03.2022/600).

This was a case-control study. PS version 3.0
package program was used to determine the number
of samples.

Before obtaining a blood sample, the volunteers
were informed, volunteer consent forms were filled
out, and their consent was obtained. Blood samples
were taken during morning fasting, as tsh and
asprosin levels may be affected by satisfaction and
diurnal rhythm. Blood samples were delivered to the
Kayseri City Hospital Medical Biochemistry
laboratory, centrifuged, and stored at -80 °C. When
the target number of patients and healthy volunteers
was reached, the stored blood samples were
removed from the refrigerator and analyzed, and the
results were recorded. Serum asprosin levels were
measured using a commercially available ELISA kit
(Catalog number: 201-12-7193, Company Name:
Sunredbio).

The results were entered into the SPSS software. As
a statistical method, Shapiro-Wilk test was used to

determine normal distribution, Independent Samples
T-Test was used for parametric comparisons, and
Mann-Whitney U test was used for non-parametric
comparisons. In case control comparisons, the paired
samples t-test was used for parametric data, and the
Wilcoxon signed-rank test was used for non-
parametric data. Spearman's correlation analysis was
used for correlation analysis.

3. Results

A total of 44 patients, including 28 diagnosed with
hypothyroidism secondary to newly diagnosed
Hashimoto's thyroiditis and 16 volunteers in the
healthy control group, were included in the study.
The duration of euthyroid status after treatment was
187 + 25 days. No significant difference was
detected between the hypothyroid and healthy
control groups in terms of age, sex, glucose,
Creatinine, ALT, AST, GGT, cholesterol, and
asprosin levels. The body mass index of patients
with hypothyroidism was significantly higher than
that of the healthy control group (Table 1).

Table 1. Comparison of hypothyroidism and healthy control groups

Hypothyroidism Healty control P value

n (28) n (16)
Age,mean+SD 39.89+10.94 36.63+9.38 0.322
Gender Female 22 (%78.6) 10 (%62.5) 0.303

Male 6 (%21.4) 6 (%37.5)

BMI,kg/m?%, mean+SD 29.34+7.64 24.04+2.25 0.004
Glucose,mg/dL,mean+SD 87.4+11.41 87.8+5.77 0.908
Creatinine,mg/dL,mean+SD 0.76+0.16 0.77+0.15 0.932
AST,U/L,median(min-max) 18 (10-35) 15 (11-28) 0.041
ALT,U/L,median(min-max) 15 (5-38) 15 (8-39) 0.940
GGT,U/L,median(min-max) 14 (6-61) 16 (6-33) 0.922
TSH,mU/L,median(min-max) 14.25 (5.06-245.8) 1.45 (0.41-3.87) <0.001
Free T4,ng/L,median(min-max) 8.45 (1.2-12.1) 12.6 (9.6-14.8) <0.001
Cholesterol,mg/DIl,median(min-max) 177 (140-288) 189 (114-224) 0.831
LDL,mg/dL,median(min-max) 119 (72-205) 123 (47-153) 0.800
TG, mg/dL,median(min-max) 120 (43-345) 87 (42-238) 0.087
Asprosin,ng/mL,median(min-max) 50.78 (41.47-202.68) 56.17 (18.87-115.43) 0.380

After levothyroxine treatment given to patients with
hypothyroidism and after the patients became
euthyroid, no significant difference was detected in
asprosin levels when compared with before

treatment. Total cholesterol and LDL levels were
significantly lower after treatment than before
treatment (Table 2).
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Table 2. Comparison of biochemical parameters and asprosin level before and after treatment

Before treatment After treatment P value
Glucose,mg/dL,median(min-max) 90 (52-107) 92 (75-192) 0.432
Creatinine,mg/dL,mean+SD 0.76+0.16 0.72+0.17 0.285
AST, U/L,mean+SD 18.9£5.63 17.5+4.53 0.091
ALT,U/L,median(min-max) 15 (5-38) 14 (6-54) 0.659
GGT,U/L,median(min-max) 14 (5.61) 14 (9-23) 0.324
TSH,mU/L,median(min-max) 14.25 (5.06-245.8) 2.72 (0.46-27.4) <0.001
Free T4,ng/L,median(min-max) 8.45 (1.2-12.1) 13.5(21.3) <0.001
Cholesterol,mg/dLmedian(min-max) 177 (140-288) 174 (126-304) 0.024
LDL,mg/dL,median(min-max) 119 (72-205) 108 (59-237) 0.046
TG, mg/dL,median(min-max) 120 (43-345) 120 (73-367) 0.510
Asprosin,ng/mL,median(min-max) 50.8 (41.5-202.7) 56.4 (44.8-119.4) 0.142

When a correlation analysis was performed, no
relationship was detected between asprosin, TSH,
and free T4 levels. While there was a positive

relationship between TSH and AST levels, a
negative relationship was found between free t4 and
AST levels (Table 3).

Table 3. Correlation analysis results between asprosin and other parameters

BMI Glucose Cre AST ALT GGT TCol LDL TG TSH T4

Correlation 0.029 0.041  -0.143 0087 0238 0173 -0.058 -0.106 0.135 0.028 0.002

As - Coefficient
prosin

Sig. (2-tailed) 0861  0.796 0.360 0577 0125 0285 0719 0511 0400  0.857 0.992

Correlation 0.215 0001 0094 0490 0111 -0.033 -0.026 -0.048 0.259 1 -0.879
TSH Coefficient

Sig. (2-tailed) 0189 0994 0550 0001 0478 0838 0870 0764 0.103 - <0.001
Free t4 gggﬁﬁ'ﬁt” -0.33  -0.097  -0079 -0.373 -0.002 -0033 -0.102 -0.075 -0.345" -0879 1
(fT4) Sig. (2-tailed) 0036 0534 0617 0014 0991 0838 0525 0642 0.027 <0.001 -

4. Discussion

Serum ghrelin, an orexigenic hormone released from
adipose tissue, is typically found to be low in
patients with hypothyroidism but returns to normal
following thyroid hormone replacement therapy®™'.
In contrast, asprosin, another orexigenic hormone
also secreted by adipose tissue, did not show a
reduction in levels in our study. Although reduced
appetite in hypothyroidism is likely mediated by
changes in ghrelin, our findings suggest that
asprosin may not play a significant role in appetite
regulation in this condition. Additionally, no
significant changes in asprosin levels were observed
after thyroid hormone replacement, further
supporting the idea that asprosin may not be directly

involved in appetite
patients.

suppression in hypothyroid

Asprosin, known for its appetite-stimulating effects,
may interact with other metabolic factors in complex
ways. Despite its potential role in appetite
regulation, our results indicate that it does not
significantly influence the appetite suppression seen
in hypothyroidism. In this context, the orexigenic
effects of asprosin might be overshadowed by other
mechanisms, such as changes in ghrelin levels,
which are known to be more influential in appetite
control in hypothyroid individuals.

studies
lead to

Previous animal
hypothyroidism could

suggested  that
lower asprosin
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levels*. However, this was not replicated in our
human study, where we found no significant
correlation between thyroid hormone levels and
asprosin concentrations. This discrepancy could be
due to the differing physiological mechanisms of
asprosin in humans and animals, which may not
have been fully captured in the current research.

The lack of a relationship between asprosin and
glucose levels in our study may be explained by the
exclusion of diabetic patients from the cohort.
Similarly, no significant correlations were found
between asprosin levels and cholesterol or liver
enzymes in the hypothyroid group.

Additionally, the duration of time it took for the
patients to reach euthyroid status after treatment was
187 + 25 days. This information is important as it
could potentially influence the serum asprosin
levels, which may vary according to thyroid function
status. However, we did not observe a significant
correlation  between the thyroid  function
normalization and asprosin levels in this study.

In line with some earlier studies, such as that by
Hussein et al. (2024), which investigated asprosin
levels in patients with double diabetes and
hypothyroidism, our findings also highlight the
complexity of the relationship between asprosin and
thyroid function. Hussein et al. reported elevated
asprosin levels in patients with both double diabetes
and hypothyroidism, suggesting that asprosin might
play a role in insulin resistance and glucose
metabolism alterations. However, unlike their
findings, we observed no significant difference in
asprosin levels between hypothyroid and euthyroid
patients. This discrepancy could be due to
differences in study design, sample size, or the
specific patient populations involved. Hussein et al.'s
study emphasized the importance of insulin
resistance as a factor influencing asprosin levels,
which might explain the higher levels observed in
their cohort. Our study, however, did not explore
insulin resistance markers as extensively, which may
be a factor contributing to the lack of significant
findings in relation to asprosin levels®.

Our study did not find a statistically significant
difference between serum asprosin levels in
hypothyroid and euthyroid patients, which may seem
surprising given the potential association of thyroid
dysfunction with altered appetite regulation.
However, this study contributes valuable insights
into the complex interplay between thyroid
hormones and asprosin, a hormone involved in

appetite regulation. While some previous studies
have suggested a link between thyroid dysfunction
and altered asprosin levels, our findings add to the
growing body of literature by highlighting that the
relationship between thyroid function and asprosin
may not be as straightforward as initially thought.

It is important to acknowledge that our study
provides an early glimpse into this area, and the
results should be interpreted in the context of several
limitations, including the small sample size. Despite
these limitations, our findings lay the groundwork
for future studies that may explore this relationship
more comprehensively, possibly incorporating
larger, more diverse patient populations and
longitudinal designs.

Furthermore, while the study did not reveal a clear
relationship between thyroid function and serum
asprosin levels, it highlights the need for further
research to investigate the potential role of asprosin
in appetite regulation and its interaction with thyroid
function. Asprosin's complex role in metabolism and
energy homeostasis suggests that it may influence
other factors beyond thyroid hormone levels, and
understanding these mechanisms could have
important clinical implications in the management of
thyroid-related disorders.

5. Conclusion

No significant relationship was found between
hypothyroidism and serum asprosin levels,
suggesting that asprosin may not be involved in the
appetite  reduction commonly  observed in
hypothyroid patients. Further research is needed to
fully understand asprosin’s orexigenic effects and its
role in metabolic disorders, particularly in relation to
thyroid function and appetite regulation.

6. Limitations

The overweight status of the patient group could
have influenced the results of this study. The
appetite levels of overweight individuals may differ,
potentially affecting asprosin levels. In the initial
power analysis of this study, an alpha value of 0.10
was used. This could lead to an increased false
positive rate, and the smaller sample size (28
patients in the study group) may limit the robustness
of the findings. The small sample size limits the
generalizability of the findings. Larger studies with
broader sample sizes would provide more robust
results. This study did not assess the appetite levels
of the patients or controls. A more objective
evaluation of appetite could have strengthened the



study's conclusions and provided clearer insight into
relationship between asprosin

the
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Abstract: This study aims to assess the knowledge levels regarding pressure ulcers among family
medicine residents undergoing specialty training in Izmir. This study is a cross-sectional study. 216
family medicine residents who received specialization training at Izmir Katip Celebi University (IKCU),
Dokuz Eyliil University(DEU), Izmir Bozyaka Training and Research Hospital and Tepecik Training and
Research Hospital were included in our study after giving their permission to participate. The participants
were administered a sociodemographic data survey prepared by the researchers after reviewing the
relevant literature and the ‘Pressure Ulcer Prevention Knowledge Assessment Survey’. Data were
evaluated using the SPSS 22 (Statistical Package for the Social Sciences) package program. The mean
age of the participants was 30.12+5.81 years, the median number of years spent in the profession was 4
years, and the median time spent in residency (months) was 17 months. When evaluated statistically, the
scores of the Knowledge Assessment Questionnaire on Pressure Ulcer Prevention (KAPQ) were found to
be significantly higher in physicians who used a source for pressure ulcers (38.9%, n=81), received
training on the diagnosis, treatment, and prevention of pressure ulcers (37.5%, n=81), worked in a home
health unit during their residency (53.7%, n=116), encountered pressure ulcers frequently (25.9%, n=56),
and used a scale for the assessment of pressure ulcers (31.5%, n=68). The aim of family medicine
specialization training is to train physicians who can provide primary health care services through
theoretical and practical training. Pressure ulcers are one of the most common diagnoses encountered
during mandatory and elective clinical rotations. Our study shows that family medicine assistants'
awareness and knowledge about pressure ulcer, which is a preventable health problem, are not at a
sufficient level. In this context, necessary arrangements should be made in educational curricula and
applied training programs.

Keywords: Family Medicine, Pressure ulcer, Wound

Ozet: Bu calismanin amaci, izmir'de uzmanlik egitimi alan aile hekimligi asistanlari arasinda basing
iilseri hakkindaki bilgi diizeylerini degerlendirmektir. Bu galisma kesitsel bir calismadir. {zmir Katip
Celebi Universitesi (IKCU), Dokuz Eyliil Universitesi (DEU), Izmir Bozyaka Egitim ve Arastirma
Hastanesi ve Tepecik Egitim ve Arastirma Hastanesi'nde uzmanlik egitimi alan 216 aile hekimligi
asistani, katilim izinleri alinarak ¢alismamiza dahil edildi. Katilimcilara, ilgili literatiir tarandiktan sonra
aragtirmacilar tarafindan hazirlanan sosyodemografik veri anketi ve 'Basing Ulseri Onleme Bilgi
Degerlendirme Anketi' uyguland1. Veriler SPSS 22 (Sosyal Bilimler igin Istatistik Paketi) paket programi
kullanilarak degerlendirildi. Katilimcilarin yas ortalamasi 30,12+5,81 yil, meslekte gegirilen yil ortancast
4 yil, asistanlikta gegirilen siire ortancasi (ay) 17 ay olarak bulundu. Istatistiksel olarak
degerlendirildiginde, basing iilseri i¢in kaynak kullanan (38,9%, n=81), basing iilserlerinin tanisi, tedavisi
ve 6nlenmesi konusunda egitim alan (37,5%, n=81), asistanlig1 sirasinda evde saglik biriminde ¢aligan
(53,7%, n=116), basing tiilserleriyle sik karsilagan (25,9%, n=56) ve basing iilserlerini degerlendirmek igin
lgek kullanan (31,5%, n=68) hekimlerde Basing Ulseri Onleme Bilgi Degerlendirme Anketi (KAPQ)
puanlart anlamli derecede daha yiiksek bulundu. Aile hekimligi uzmanlik egitiminin amaci, teorik ve
pratik egitim yoluyla birincil saglik hizmeti sunabilen hekimler yetistirmektir. Basingiilseri, zorunlu ve
elektif Klinik rotasyonlar sirasinda karsilagilan en yaygin tanilardan biridir. Calismamiz, aile hekimligi
asistanlarimin onlenebilir bir saglik sorunu olan basing ilseri konusunda farkindalik ve bilgilerinin yeterli
diizeyde olmadigini gostermektedir. Bu baglamda, egitim miifredatlarinda ve uygulamali egitim
programlarinda gerekli diizenlemeler yapilmalidir.

Anahtar Kelimeler: Aile Hekimligi, Basing Ulseri, Yara

How to cite/ Atif icin: Koseoglu E, Kog EM, Oksiiz S, Pamuk G, Oztop MB, Evaluation of the Knowledge Levels of Family Medicine Assistants
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Evaluation of the Knowledge Levels of Family Medicine Residents About Pressure Ulcers

1. Introduction

Advances in medicine have led to remarkable
successes in the diagnosis and treatment of diseases.
However, the increase in life expectancy has led to
the emergence of different health problems. The
increase in the geriatric population, the restriction of
mobility of individuals and the presence of various
diseases that cause them to be bedridden have
created a new and serious problem for healthcare
professionals in the form of pressure sores (1). The
aging of the population in the world and our country,
the decrease in fertility, and the increase in life
expectancy have resulted in the necessity of long-
term care services. It is estimated that in the coming
years, more people will be at risk due to chronic
diseases and increasing care needs that accompany
old age. By 2050, there will be 2 billion people over
the age of 60, 80% of whom are expected to be in
developing countries (2).

A pressure ulcer is damage to the skin and
subcutaneous tissues in an area that remains
ischemic under direct pressure and/or under the
influence of mechanical friction forces (3). Pressure
ulcers are frequently seen in elderly patients. This
causes significant morbidity and mortality and leads
to high costs in health services (4). In elderly
patients, both age-related physiological changes and
age-related comorbid diseases facilitate the
formation of pressure ulcers (5). The incidence of
pressure ulcers varies according to the patient group
examined. The incidence of pressure ulcers is
usually higher in patients in intensive care units,
geriatrics, and neurology clinics (6).

According to the guidelines published in 2014 by the
International Pressure  Ulcer Advisory Panel
(NPUAP), the prevalence in literature records
examined between 2000 and 2012 was reported as
0%-46% in acute care units, 13.1%-45.5% in
intensive care units, and 4.1%-72.5% in elderly care
settings. According to the same reports, the
incidence rate was 0%-12% in acute care units,
3.3%-53.4% in intensive care units, and 1.9%-59%
in elderly care units (1).

Various studies have been conducted on this issue in
our country. Hug et al. found the incidence of
pressure ulcers to be 7.2%, Kurtulus and Pinar found
it to be 18.3% in neurology intensive care units,
Karadag and Gilimiiskaya found it to be 54.8% in
surgical unit patients, and Senturan et al. found it to
be 16.7% in intensive care unit patients (7-10). In a
study conducted by Leblebici et al. for 1 year, the
overall incidence of pressure ulcers was found to be

1.6% and the incidence in intensive care units was
found to be 4.30% (11).

In a study conducted in our country, it was found
that 70% of the patients with pressure ulcers were
detected after passing stage 1; therefore, it was
emphasized that preventive activities against
pressure ulcer formation are of great importance
(12). It is crucial that family physicians, as the first
point of contact with the patient, carry out the
necessary preventive health services to avoid the
occurrence of pressure ulcers in risky patients.

The present study aims to evaluate the knowledge
levels of family medicine residency students, who
are continuing their specialty training in Izmir,
regarding pressure ulcers.

2. Materials and Methods

Our cross-sectional study was conducted between
July 1, 2023, and September 30, 2023, with family
medicine residents studying at the Department of
Family Medicine of Izmir Katip Celebi University
(IKCU) , the Department of Family Medicine of
Izmir Health Sciences University Tepecik Training
and Research Hospital, the Department of Family
Medicine of Izmir Health Sciences University
Bozyaka Training and Research Hospital, and the
Department of Family Medicine of Dokuz Eyliil
University (DEU).

a. Population and Sample of the Study

Our study universe consisted of 430 resident
physicians in the Family Medicine specialization
training process in lIzmir. Table 1 shows the
universities where the participants received their
education and the number of participants. Sample
size was calculated using the Open Epi sample
calculation tool. Taking 50 percent as the unknown
frequency, the sample size was calculated as at least
204 people with a 95% confidence interval and a 5%
margin of error. The participants were informed
about the study. Informed consent was obtained
from the participants who agreed to participate in the
study. A total of 216 resident physicians participated
in the study.

Method of Implementation of the Study and
Collection of Data

The researcher applied a questionnaire form to the
participants using a face-to-face interview technique.
A 43-question sociodemographic data questionnaire
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and the "Pressure Ulcer Prevention Knowledge
Assessment Tool (PUPKAD" prepared by the
researchers in line with the relevant literature were
applied to the participants (13,14). In the
sociodemographic data scale, the questions related to
age, gender, graduation year, units worked during
general practice, duration of specialty training,
experiences related to pressure ulcers, and
evaluation of pressure ulcers were included. The
Pressure Ulcer Prevention Knowledge Assessment
Instrument includes 30 questions on the diagnosis,
predisposing, and preventive factors and treatment
of pressure ulcers.

b. Data Evaluation

The data obtained were analyzed using SPSS 22
(Statistical Package for the Social Sciences) package
software. In the study, descriptive analyses were
presented using mean, median, standard deviation,
and minimum-maximum value for numerical
variables, and number, frequency, and percentage
for categorical variables. The conformity of the
normal distribution of the data was tested with
Kolmogorov Smirnov. the Chi-square and Mann-

Whitney U tests were wused in intergroup
comparisons  depending on  the  variable
characteristics. Each correct answer of the

participants to the questions related to pressure
ulcers in the questionnaire was evaluated as 1 point
and each incorrect answer was evaluated as 0 points.
Thus, a score was obtained for each participant. The
total score is 30 when each of the nonparametric
guestions is answered correctly. P values below 0.05
were considered statistically significant.

c. Ethical Consideration

In accordance with Non-Interventional Clinical
Research Ethics Committee Directive, Ethics
Committee approval was received with the decision
number 0267 dated 15.06.2023.

3. Results

A total of 216 resident physicians receiving family
medicine residency training in Izmir participated in
the study. The mean age of the participants was
30.12+5.81 years (Median: 28.00, Min: 25.00, Max:
58.00). Data regarding the participants' gender, the
institution they work at, and the unit they work in
related to pressure ulcers are provided in Table 1.

Of the participants, 37.5% (n=81) had received
training on pressure ulcer prevention, and 31.5%
(n=68) used a scale to assess pressure ulcers. Of the
participants, 38.9% (n=81) utilized a resource for
pressure ulcer prevention. Among participants who
used resources to prevent pressure ulcers, 96.3%
(n=78) used the internet, 44.3% (n=36) used books,
and 8.6% (n=7) used journals.

Among the participants, 25.9% (n=56) frequently,
38% (n=82) occasionally, 28.2% (n=61) rarely, and
7.9% (n=17) never encountered a patient with
pressure ulcers. 11.6% (n=25) of the participants had
a relative with pressure ulcers.

Table 1. Sociodemographic Data and General Information of Participants

Gender

Female

Male

General practice process*
Emergency room

Home Health Services

112 unit

Family Medicine
Community Sealth Center
Other (Occupational medicine-palliative care)
Not employed

Working institution
lIKcu

DEU Faculty Of Medicine

University of Health Sciences Bozyaka Training and Research

Hospital Faculty of Medicine

University of Health Sciences Tepecik Training and Research

Hospital Faculty of Medicine

n %
128 59.3
88 40.7
156 72.2
28 13.0
26 12.0
44 20.4
39 18.1
10 4.6
25 11.6
96 44.4
48 22.2
33 19.9
29 134

360



Evaluation of the Knowledge Levels of Family Medicine Residents About Pressure Ulcers

Working Status in Units Where Pressure Ulcers Are Common*

Home Health Services
Palliative care
Intensive care unit
Plastic surgery

116 53.7
88 40.7
18 8.3
2 0.9

*Participants indicated more than one option.

YKCU: Izmir Katip Celebi University, *DEU: Dokuz Eyliil University

The participants' level of knowledge about the
factors predisposing to pressure ulcers revealed that
the question with the most correct answers was
"Low albumin (<3) increases the risk of pressure

ulcer formation” and the question with the least
correct answers was "Moist skin reduces the risk of
pressure ulcers" (Table 2).

Table 2. Frequency of Participants' Correct Knowledge of Factors Predisposing to Pressure Ulcers

n %
Moist skin reduces the risk of pressure ulcers.(F) 84 38.9
Hypertension increases the risk of pressure ulcers. (T) 173 80.1
A hypothermic patient is not considered at risk for pressure ulcers. (F) 195 90.2
Anemia (hb<12) increases the risk for pressure ulcer formation. (T) 200 92.6
Low albumin (<3) increases the risk of pressure ulcer formation. (T) 211 97.7

"T: True, F: False

When examining the frequency of correct answers
given by participants regarding the prevention and
treatment of pressure ulcers, it was found that the
most correctly answered question was "Highly
absorbent incontinence products should be used for
individuals with pressure ulcers or those at risk of

pressure ulcers who have urinary incontinence." and
the least correctly answered question was
"Moisturizing cream is used to protect reddened
skin." The frequency of correct knowledge of the
participants regarding the prevention and treatment
of pressure ulcers is presented in Table 3.

Table 3. Distribution of Participants' Correct Answers Regarding Pressure Ulcer Prevention and Treatment

n %
Moisturizing cream is used to protect reddened skin. (T) 43 19.9
Highly absorbent incontinence products should be used for individuals with pressure ulcers or | 198 | 91.7
those at risk of pressure ulcers who have urinary incontinence.(T)
The individual should be placed in a prone position frequently during the day. (F) 109 | 50.5
“T: True, F: False
When examining the frequency of correct answers odor/exudate, infection, tunneling, and pain

given by participants regarding the diagnosis of
pressure ulcers, it was found that the most correctly
answered question was "When classifying, the
wound size/depth, wound edges, presence of

indicators are evaluated." and the least correctly
answered question was "The Bates-Jensen Wound
Assessment Tool is one of the scales used for
pressure ulcer risk assessment.” (Table 4).

Table 4. Frequency of Participants' Correct Answers Regarding the Diagnosis of Pressure Ulcers

n %
When classifying, the wound size/depth, wound edges, presence of odor/exudate, infection, | 215 995
tunneling, and pain indicators are evaluated. (T)
The Braden Scale evaluates parameters such as sensory perception, moisture, activity, mobility, | 202 | 93.5
nutrition, and the effects of friction and shear.(T)
A Braden scale assessment score below 10 indicates an increased risk for pressure ulcer | 77 35.6
formation.(F)
The Bates-Jensen Wound Assessment Tool is one of the scales used for pressure ulcer risk | 22 10.2
assessment. (F)
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A pressure ulcer originating from the operating room is defined as a pressure ulcer that develops | 59 27.3
within the first 24 hours after surgery. (F)

The presence of tunneling or bridging in the wound bed is a sign of infection. (F) 178 | 82.4
If a pressure ulcer reveals exposed bone, or the bone feels either hard or soft, or if the ulcer has not | 209 96.8
healed despite appropriate treatment, an evaluation for osteomyelitis should be conducted. (T)

The presence of adipose (fat) tissue, granulation tissue, fibrinous scar tissue (slough), and crusted | 78 36.1
dead skin (eschar) are the findings observed in stage 2 pressure ulcers. (F)

Full-thickness skin and tissue loss in ulcers with exposed or directly palpable fascia, muscle, | 207 | 95.8
tendon, ligament, cartilage, or bone, epibole (rolled edges), undermining under wound edges,

and/or tunneling are indications of stage 4 pressure ulcers.(T)

T: True, F: False

When examining the frequency of correct answers
given by participants regarding the treatment of
pressure ulcers, it was found that the most correctly
answered question was "Heels at risk of pressure
sores should be elevated using a splint or a
pillow/foam cushion to distribute the weight of the

leg along the calf without putting pressure on the
Achilles tendon and popliteal vein." and the least
correctly answered question was "Adults with
malnutrition or at risk of malnutrition and with
pressure ulcers should be provided with 0.6-0.9
grams of protein per kilogram per day." (Table 5).

Table 5: Frequency of Accurate Knowledge of the Participants Regarding the Treatment of Pressure Ulcers

n %
For uninfected Category/Stage Il and IV pressure ulcers with minimal exudate, a hydrogel dressing | 166 | 76.9
can be used.(T)
For uninfected Category/Stage Il pressure ulcers, hydrogel dressings can be used depending on the | 205 | 94.9
clinical condition of the pressure ulcer.(T)
Adults with pressure ulcers who are malnourished or at risk of malnutrition should be offered high- | 207 | 95.8
calorie, high-protein supplements in addition to their regular diet if their nutritional needs cannot be
met by their regular diet. (T)
For individuals at risk of heel pressure ulcers, heels should be elevated with a device or a pillow/foam | 208 | 96.3
cushion that distributes the leg's weight along the calf, avoiding pressure on the Achilles tendon and
popliteal vein. (T)
Skin at risk of pressure ulcers should be massaged and a warm compress applied. (F) 150 | 69.4
If the patient is in poor health, he/she is not moved (in bed).(F) 193 | 894
Antiseptics such as povidon iodine, H202, and chlorhexidine should be the first choice for pressure | 75 34.7
ulcer cleaning. (F)
Adults with malnutrition or at risk of malnutrition and with pressure ulcers should be provided with | 30 13.9
50-55 kcal/kg/day of energy. (F)
Adults with malnutrition or at risk of malnutrition and with pressure ulcers should be provided with | 28 13
0.6-0.9 grams of protein per kilogram per day. (F)
Adults with Category/Stage Il or higher pressure ulcers and with malnutrition or at risk of malnutrition | 198 | 91.7
should be given high-calorie, high-protein, arginine, zinc, and antioxidant oral food supplements or
enteral formula. (T)
To relieve or redistribute the pressure, the individual should be positioned using manual handling | 209 | 96.8
techniques and equipment that reduces friction and tearing. (T)
The head of the bed should be kept as upright as possible. (F) 113 | 52.3
Even in the absence of infection, stable, hard, dry, and crusted dead skin (eschar) on ischemic | 82 38.0
extremities and the heel should be removed.(F)

: True, F: False

The participants had a mean correct response rate of
20.03+2.68 on the 'Pressure Ulcer Prevention
Knowledge Assessment' (median: 20.00, range:
11.00-30.00). A statistically significant relationship
was found between their scores and factors such as

the use of resources for pressure ulcers, prior
training on pressure ulcers, experience working in a
home healthcare unit, frequent encounters with
pressure ulcers, and the use of a scale for diagnosing
pressure ulcers. (Table 6).
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Table 6. Comparison of participants' knowledge levels and influencing factors

Questionnaire score

Ortanca Min Max p

Time spent in the profession
Less than 4 years 20,00 11,00 26,00 0,359
More than 4 years 20,00 15,00 30,00
Time spent as an assistant
Less than 17years 20,00 11,00 27,00 0,668
More than 17 years 20,00 13,00 30,00
Resource use status for pressure ulcers
yes 21,00 13,00 30,00 0,020
no 19,00 11,00 30,00
Pressure ulcer education status
yes 21,00 15,00 30,00 0,025
no 19,00 11,00 30,00
Working situation in units where pressure
ulcers are common during the assistantship 0,262
period

Yes 20,00 11,00 30,00
no 20,00 13,00 25,00
Working status in home health
yes 20,00 13,00 30,00 0,014
no 19,00 11,00 30,00
Frequent encounter with pressure ulcers
yes 21,00 17,00 26,00 0,042
no 20,00 11,00 30,00
Scale usage status
yes 21,00 13,00 30,00 0,011
no 19,00 11,00 30,00

4. Discussion

This study was conducted to evaluate the knowledge
levels of family medicine residents receiving
specialization training in lzmir province regarding
pressure ulcers. 216 resident physicians in the
Family Medicine specialization training process
participated in the study.

In a study conducted by Unal et al., 54.6% of the
family physician residents who participated in the
study were found to have inadequate knowledge
(15). A study carried out in the USA in 2009 with
resident physicians, the mean score was found to be
69%, which is at a low level (16). According to a
study conducted with healthcare workers, including
doctors, in Pakistan, it was found that the
knowledge, attitudes, and behavior levels of
healthcare workers regarding pressure ulcers were
inadequate (17). In a study by Cetin et al, it was
determined that the knowledge level of the majority
of family physicians was at an adequate level
according to the questionnaire results. This could be
attributed to the fact that actively practicing family
physicians are primarily responsible for patients
with pressure ulcers (18). In our study, the mean
correct response rate of the participants to the
guestionnaire "The Pressure Ulcer Prevention

Knowledge Assessment" was 20.03+2.68 (median:
20.00, min: 11.00, max: 30.00).

In studies conducted by Beeckman et al., Simonetti
et al., Tiilek et al., and Usher et al. examining the
effect of years in the profession on pressure ulcer
knowledge levels, it was found that those with more
years of experience had higher questionnaire scores.
(19, 20,21,22). In a study conducted with 155 family
physicians in the State of Minnesota in the USA, the
level of pressure ulcer knowledge of physicians with
3 years or more in the profession was found to be
statistically significantly higher (23).

In a study by Senkul et al. involving family
medicine residents, no significant correlation was
identified between the length of professional
experience and the questionnaire scores (24).
Conversely, Unal et al. found that residents with one
year or less of professional experience had
significantly lower levels of knowledge (15). The
literature supports that the time spent in the
profession is positively correlated with the level of
knowledge. However, in our study, although the
median number of years spent in the profession was
4 years, no significant relationship was found

363



Osmangazi Tip Dergisi, 2025

between time spent in the profession and knowledge.
This could be attributed to the inability of resident
physicians to complete their mandatory and elective
rotations appropriately due to the pandemic for a
large part of their training period.

In studies conducted by Simonetti et al. and Usher et
al., it was determined that nursing students with
more years of study and a higher number of
departments they have worked in had higher
questionnarie scores (20, 22). In our study, the
median duration (months) of residency was 17
months and no significant relationship was found
between the duration of residency and the PUPKAI
score. This could be due to the fact that the decisions
regarding patients with pressure ulcers were taken
together with the training supervisor, not on their
own during the residency period. In addition, the
fact that nurses are trained to provide care to patients
may also be effective in this.

Regarding the level of knowledge about pressure
ulcers and the use of resources about pressure ulcers,
Senkul et al. found that the questionnaire scores of
those who used a resource for pressure ulcers were
significantly higher (25). A study found that Sengiil
et al, it was observed that nurses who closely
followed the progress related to pressure ulcers and
benefited from a resource had higher questionnaire
scores (26). Similarly, in our study, it was observed
that participants who benefited from any source for
pressure ulcers had higher scores in the PUPKAI,
which was statistically significant.

In a study conducted by Usher et al., participants
who attended a course on pressure ulcers had higher
guestionnaire scores (22). According to research
Unal et al., the questionnaire scores of residents who
received pressure ulcer training were found to be
statistically significantly higher (15). According to a
study by Cetin et al., 76.3% of the participating
family physicians stated that they did not receive
pressure ulcer training (18). In addition, the level of
knowledge of those who received training was found
to be higher than those who did not receive training.
In a study conducted in Pakistan in 2022 for a total
of 350 healthcare workers, 150 of whom were
physicians, the change in pressure ulcer knowledge,
attitude, and behavior levels before and after the
training was examined; a significant increase was
observed in the level of knowledge after the training
(7). In our study, 37.5% (n=81) of the participants
had received training to prevent pressure ulcers.
Consistent with the literature, a statistically
significant higher PUPKAI score was found for
participants who received training.

In a survey conducted in Riyadh in 2018 among
doctors working in palliative care, oncology, and
hematology services, the level of knowledge was
found to be adequate (27). In a study by Unal et al.,
the questionnaire score of family physicians who
worked in palliative care was found to be
statistically significantly higher (15). In a study
conducted with intensive care physicians in the
USA, the Pieper-Zulkowski Pressure Wound
Knowledge Test was administered; the average
score of the participants was 75%, which was
considered to be at an adequate level (28). In another
study conducted by Senkul et al., it was observed
that resident physicians who worked in palliative
service and home health units provided a statistically
significant high rate of correct answers to the
questions related to preventive interventions (25). In
this study, no statistical significance was found
between the participants' PUPKAI scores and their
experience of working in units frequently
encountering pressure ulcers during their specialist
training. However, the PUPKAI score of participants
working in home health units was determined to be
statistically significantly higher. We believe that this
is the result of physician assistants being responsible
for the identification of patients with pressure ulcers
in the home health unit.

Sahar Dalvand et al. found that respondents who
frequently encountered patients with pressure ulcers
had higher questionnaire scores (29). According to a
study Senkul et al.,, the questionnaire scores of
participants who frequently encountered patients
with pressure ulcers were found to be higher (25). In
a study conducted by Unal et al., the questionnaire
score of respondents who answered the question
"How often do you encounter pressure ulcers?" as
"Once a day" or "Once a week" was found to be
statistically significantly higher (15). A study
conducted with 155 family physicians in Minnesota
State in the USA determined that the mean scores of
knowledge, attitude, and behavior of the ones who
had more frequent encounters with pressure ulcers
were significantly higher (23). Consistent with the
literature, PUPKAI scores of participants who
frequently encountered pressure ulcers were found
to be statistically significantly higher in our study.

The literature presents different scales (Sarcopenia
scale, mini malnutrition test, Braden risk scale,
Norton risk scale, etc.) used in pressure ulcer
assessment. The use of an appropriate scale for the
early detection of conditions that facilitate pressure
ulcer formation may help to prevent ulcer formation.
Using a scale to assess and prevent pressure ulcer
risk is an essential factor in improving the quality of
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patient care. In addition, it can provide a standard in
patient care and ensure objective evaluation by
healthcare professionals. In the study by Unal et al.,
it was found that 81.6% of participants did not use a
scale, and the questionnaire scores of those who
used a scale were significantly higher compared to
those who did not (15). According to a study Cetin
et al., when family physicians were asked whether
they used scales such as the Mini Nutritional
Assessment and Sarcopenia Scale to evaluate
patients, the majority responded that they would
decide based on the patient's medical condition, and
this finding was statistically significant (18). In our
study, 31.5% (n=68) of participants used scales, and
similar to the literature, participants who used a
scale had statistically significantly higher PUPKAI
scores.
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Abstract: To evaluate the impact of the chosen anesthesia type on intraoperative and postoperative blood
loss and blood transfusion requirements in cesarean sections for high-risk pregnancies. This retrospective
cohort study included cesarean sections performed in high-risk pregnancies at Konya City Hospital
between August 8, 2020 and December 31, 2024. Patients were divided into two groups: General
anesthesia (GA) and Neuraxial anesthesia (NA). Preoperative and postoperative hemoglobin (Hb) and
hematocrit (Hct) values were assessed, along with the administration of erythrocyte suspension
(transfusion) for Hb <8 g/dL, length of hospital stay, and intensive care unit (ICU) admission. Statistical
significance was set at p<0.05. Out of 14.450 cesarean sections performed during the study period, 125
cases diagnosed with high-risk pregnancy were retrospectively analyzed. Of these, 79 patients underwent
surgery under GA and 46 under NA. While no differences were observed in preoperative Hb and Hct
values between the groups, the GA group exhibited a significant decline in postoperative Hb (7.75+0.9
g/dL) and Hct (24.65+2.58%) (p<0.001). Blood transfusion was required in 82.6% of the GA group
compared to 43% in the NA group (p<0.001). Additionally, the median hospital stay was 2 (2-3) days in
the NA group versus 3 (3-4) days in the GA group, and ICU admission rates were 5.1% and 23.9%,
respectively (p=0.002). In cesarean sections for high-risk pregnancies, patients receiving GA exhibited
increased blood loss, higher transfusion requirements, and prolonged hospital stays compared to those
receiving NA. These findings suggest that the choice of anesthesia significantly influences perioperative
blood loss and transfusion needs.

Keywords: High-risk pregnancy, cesarean section, spinal anesthesia, general anesthesia, blood loss,
transfusion.

Ozet: Yiiksek riskli gebeliklerde gergeklestirilen sezaryen operasyonlarinda tercih edilen anestezi tipinin
intraoperatif ve postoperatif kanama ile kan transfiizyonu ihtiyaci tizerindeki etkisini degerlendirmeyi
amagclamaktadir. Bu retrospektif kohort ¢alisma Konya Sehir Hastanesinde 08 Agustos 2020-31 Aralik
2024 tarihleri arasinda yiiksek riskli gebelerde gergeklesen sezaryen operasyonlarini degerlendirme altina
almistir. Caligmaya dahil edilen hastalar, Genel Anestezi (GA) Grubu ve Noroaksiyel Anestezi (NA)
Grubu olarak ikiye ayrilmistir. Preoperatif ve postoperatif hemoglobin (Hb) ile hematokrit (Hct)
degerleri, Hb <8 g/dL durumunda uygulanan eritrosit siispansiyonu (kan transfiizyonu), hastanede kalis
siiresi ve yogun bakim {initesi (YBU) ihtiyac1 degerlendirilmistir. Istatistiksel analizde p<0.05 anlaml
kabul edilmistir. 08 Agustos 2020 - 31 Aralik 2024 tarihleri arasinda yapilan 14.450 sezaryen
operasyonundan, yiiksek riskli gebelik tanist konulan 125 vaka retrospektif olarak incelenmistir. Hastalar
GA (n=79) veya NA (n=46) altinda ameliyat ge¢irmistir. Preoperatif Hb ve Hct degerlerinde gruplar
arasinda fark bulunmazken, postoperatif donemde GA grubunda Hb (7.75+£0.9 g¢/dL) ve Hct
(%24.65+2.58) degerlerinde anlamli diisiis saptandi (p<0.001). GA grubunda kan replasmani ihtiyaci
%82.6 iken, NA grubunda %43 olarak belirlendi (p<0.001). Ayrica, NA hastalarinda hastanede kalis
siiresi 2 (2-3) giin, GA’da ise 3 (3-4) giin; YBU yatis oranlari sirastyla %5.1 ve %23.9 olarak tespit edildi
(p=0.002). Yiiksek riskli gebeliklerde yapilan sezaryen operasyonlarinda, GA uygulanan hastalarda
NA’ya gore artan kan kaybi, daha yiiksek transfiizyon ihtiyact ve uzamis hastanede kalig siiresi
gozlenmistir. Bu sonuglar, anestezi se¢iminin perioperatif kan kaybi ve transfiizyon gereksinimi iizerinde
belirleyici etkisi oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Yiiksek riskli gebelik, sezaryen dogum, spinal anestezi, genel anestezi, kan kayb1,
transfiizyon.
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1. Introduction

Cesarean section (CS) is one of the most commonly
performed obstetric procedures worldwide and is
associated with significant complications for both
the mother and the fetus (1). Although modern
medical advancements have rendered cesarean
operations safer, this procedure still carries a higher
risk of maternal mortality and morbidity compared
to vaginal delivery (2, 3). High-risk pregnancies, in
particular, increase the likelihood of complications
during these operations, rendering cesarean sections
more complex (4). High-risk pregnancies encompass
various medical conditions, including preeclampsia,
placenta previa, gestational diabetes, and multiple
pregnancies (5). In these cases, severe complications
such as postpartum hemorrhage are frequently
observed, and obstetric bleeding remains one of the
leading causes of maternal death (6). Although the
widespread practice of hospital births and
interventions like blood transfusions have reduced
maternal mortality rates, obstetric hemorrhage
continues to be a significant global public health
issue (7, 8).

The type of anesthesia is a critical factor influencing
blood loss and the need for blood transfusion during
cesarean sections (9-11). Spinal anesthesia (SA) and
general anesthesia (GA) are the most commonly
used techniques, each with its own advantages and
disadvantages (12). However, the literature still
lacks sufficient research regarding which anesthesia
method results in reduced bleeding and a lower need
for blood transfusion in high-risk pregnancies. This
study aims to comprehensively evaluate the impact
of anesthesia type on blood loss and transfusion
requirements during cesarean sections in high-risk
pregnancies.

2. Materials and Methods

This retrospective study was conducted using
patient data from cesarean sections performed for
high-risk pregnancies at the Konya City Hospital
operating rooms between August 5, 2020, and
December 31, 2025. The data of the patients
included in the study were accessed through our
hospital’s electronic patient information
management system (HBYS).

This study was approved by the KTO Karatay
University Ethics Committee on November 28, 2024
(Ethics Approval No: 2024/013) and was conducted
in accordance with the Helsinki Declaration and
relevant ethical guidelines.

2.1. Patient Selection

Inclusion criteria required the participants to be
high-risk pregnancy cases undergoing cesarean
delivery at Konya City Hospital within the last four
years. High-risk pregnancies were defined as those
complicated by conditions such as preeclampsia,
eclampsia, and placental abnormalities (including
placenta previa, placenta accreta, placenta increta, or
placenta percreta), as well as gestational diabetes
and multiple pregnancies. In addition, participants
were required to be pregnant individuals aged 18
years or older, classified as ASA 1I-l1ll, and to have
undergone cesarean delivery under either general or
neuraxial anesthesia with complete data records
available and a hemoglobin level of 8 g/dL or
higher. Exclusion criteria eliminated patients who
delivered by methods other than cesarean section,
cases with incomplete or erroneous data records, and
patients with specific medical conditions—such as
coagulopathies—that could independently increase
the need for blood transfusion. Furthermore, patients
referred from the emergency department to another
center or those not monitored postoperatively, as
well as patients who underwent platelet replacement
therapy, were excluded from the study.

2.2. Measurements

Demographic and clinical data of patients meeting
the inclusion criteria were extracted from patient
records. These data included age, ASA
classification, comorbidities, and the type of
anesthesia administered.

To assess blood loss, preoperative and postoperative
hemoglobin (Hb) and hematocrit (Hct) values were
recorded (i.e., preoperative Hb, preoperative Hct,
postoperative Hb, and postoperative Hct). In patients
with  hemoglobin levels below 8 g/dL, the
administered  erythrocyte  suspension  (ES)
replacement was considered equivalent to a blood
transfusion, and the number of ES units provided
was documented.

Additionally, the total length of hospital stay (in
days), the requirement for intensive care, and the
number of days spent in the intensive care unit
(ICU) were recorded.
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2.3 . Statistical Methods

Data analysis for this study was performed using
IBM SPSS Statistics 20.0 (IBM-SPSS Inc., Chicago,
IL, USA). Continuous variables are presented as
mean + standard deviation or median (25th—75th
percentile), depending on the distribution, while
categorical variables are expressed as numbers and
percentages.

Normality of the data distribution was assessed
using the Kolmogorov-Smirnov test, skewness and
kurtosis values (accepted within the range of -2 to
+2), as well as histograms and Q-Q plots. For
continuous variables, the Independent Samples T-
Test was applied when parametric assumptions were
met, and the Mann-Whitney U test was used when
these assumptions were not met. Categorical
variables were analyzed using the Chi-square test. A
p-value of <0.05 was considered statistically
significant.

3. Results

Over the four-year period, a total of 14.450 cesarean
sections were performed at the hospital. Among

these cases, 125 were defined as high-risk
pregnancies and met the inclusion criteria for the
study. Of the included patients, 46 underwent
cesarean sections under GA while 79 underwent the
procedure under NA (spinal or epidural).

When comparing the included patients based on
demographic and clinical characteristics (age, ASA
classification, and existing high-risk pregnancy
conditions), no statistically significant differences
were found between the two groups (p>0.05) (Table
1). The mean age of the 79 patients who received
NA was 30+6 years, while that of the 46 patients
who received GA was 31+6 years (p=0.303). In
terms of ASA classification, 87.3% of patients in the
NA group were classified as ASA Il and 12.7% as
ASA 11, whereas in the GA group, the proportions
were 73.9% and 26.1%, respectively (p=0.079).
Furthermore, no significant differences were
observed between the groups regarding additional
comorbidities examined under the category of high-
risk pregnancy conditions (i.e., multiple pregnancies,
preeclampsia/eclampsia, diabetes, and placental
anomalies) (p>0.05).

Table 1. Demographic and Clinical Characteristics of Patients by Anesthesia Type

Characteristic

NA Group (n=79)

GA Group (n=46) p

Age (years, mean + SD) 30+6 31+6 0.303
ASA Classification, n 2 69 (87.3%) 34 (73.9%) 0.079
(%) 3 10 (12.7%) 12 (26.1%)
High-risk pregnancy  Multiple Pregnancies 26 (32.9%) 12 (26.1%) 0.070
condition, n(%) Preeclampsia/Eclampsia 34 (43%) 22 (47.8%)

Diabetes 10 (12.7%) 1(2.2%)

Placental Anomalies 9 (11.4%) 11 (23.9%)

NA: neuraxial anesthesia; GA: general anesthesia, continuous variables are expressed as mean = SD, and categorical variables are

presented as n (%).

Regarding preoperative Hb and Hct values, no
significant differences were observed between the
NA and GA groups (p=0.250 and p=0.700,
respectively). However, postoperative Hb and Hct
levels were significantly lower in the GA group
(p<0.001 for both) (Table 2).

In terms of blood transfusion, 57% of the patients in
the NA group did not receive any transfusion,
whereas only 17.4% of the GA group avoided
transfusion. Moreover, the requirement for two or
more units of blood was significantly higher in the
GA group (69.6% vs. 12.7%, p<0.001) (Table 2).

When comparing the total hospital length of stay, a
two-day stay was most common in the NA group

(55.7%), whereas a three-day stay was most frequent
in the GA group (41.3%). Additionally, the rates of
hospital stays lasting four days or longer were
significantly higher in the GA group; specifically,
the proportion of patients with a six-day stay was
1.3% in the NA group compared to 8.7% in the GA
group (p<0.001) (Table 2).

Regarding ICU admission, 94.9% of patients in the
NA group did not require ICU care, compared to
76.1% in the GA group (p=0.002). Consequently,
ICU admission was necessary for 23.9% of the GA
group, while only 5.1% of the NA group required it
(p=0.002) (Table 2).

369



Osmangazi Tip Dergisi, 2025

Table 2. Distribution of Primary and Secondary Outcomes by Groups

Variable NA Group (n=79) GA Group (n = 46) p
Preoperative Hb (g/dL) 10.54+1.42 10.86+1.63 0.250
Preoperative Hct (%) 33.46+3.86 33.75+4.17 0.700
Postoperative Hb (g/dL) 8.88+1.42 7.75+0.9 <0.001
Postoperative Hct (%) 28.17+4.03 24.65+2.58 <0.001
Blood Transfusion (Units) 0 45 (57%) 8 (17.4%) <0.001
1 24 (30.4%) 6 (13%)
2 9 (11.4%) 24 (52.2%)
3 1 (1.3%) 4 (8.7%)
4 0 (0%) 4 (8.7%)
Total Hospital LOS (Days) 2 44 (55.7%) 10 (21.7%) <0.001
3 26 (32.9%) 19 (41.3%)
4 6 (7.6%) 9 (19.6%)
5 2 (2.5%) 4 (8.7%)
6 1 (1.3%) 4 (8.7%)
Total Hospital LOS (Days) 2 (2-3) 3(3-4) <0.001
ICU LOS (Days) 0 75 (94.9%) 35 (76.1%) 0.002
1 3 (3.8%) 6 (13%)
2 1 (1.3%) 3 (6.5%)
3 0 (0%) 2 (4.3%)
ICU Admission No 75 (94.9%) 35 (76.1%) 0.002
Yes 4 (5.1%) 11 (23.9%)

NA: neuraxial anesthesia; GA: general anesthesia; LOS: Length of Stay; Hb: hemoglobin; Hct: hematocrit; ICU:

intensive care

unit; variables are presented as mean + SD, n(%) or median (2575 percentiles).

4, Discussion

This study demonstrated that, in cesarean sections
performed for high-risk pregnancies, NA is
associated with less intraoperative and postoperative
bleeding and a reduced need for blood transfusion
compared to GA.

Both spinal and general anesthesia used for cesarean
delivery have their respective advantages and
disadvantages; neither technique can be considered
ideal on its own (13, 14). It is well established that
high-risk pregnancies are accompanied by an
increased risk of surgical complications and
hemorrhage (5). In this patient population,
meticulous anesthetic management is crucial to
minimize  perioperative  blood loss  and,
consequently, the need for transfusion. Notably, the
negative impact of GA on uterine contractility,
leading to increased blood loss, is a critical issue that
warrants  careful consideration in  high-risk
pregnancies (10, 15).

Several studies have reported that general anesthesia
is associated with a higher risk of maternal blood
loss compared to spinal anesthesia. Nonetheless, GA
is frequently preferred in emergency settings due to
its rapid administration (2). Najam et al.
demonstrated that regional anesthesia (spinal or
epidural) is superior to general anesthesia in
reducing intraoperative blood loss and transfusion

requirements (12). Similarly, Hong et al. observed
more stable hemodynamic parameters and lower
blood loss in patients who received epidural
anesthesia (15), while Andrews et al. reported that
inadequate  uterine tone and hemodynamic
fluctuations in patients receiving GA were linked to
increased blood loss (9). Other studies have
indicated that GA results in significant declines in
postoperative hemoglobin (Hb) and hematocrit (Hct)
values, which correspond to a greater need for
transfusion due to increased blood loss. In our study,
although preoperative blood parameters were similar
between the NA and GA groups in high-risk
pregnancies undergoing cesarean section, the GA
group exhibited a significant decrease in
postoperative Hb and Hct values and a higher
requirement for blood transfusion. These findings, in
line with several previous studies, suggest that NA
may be more advantageous in high-risk pregnancies.

Studies have also shown that the choice of anesthetic
technique in cesarean delivery can affect the length
of hospital stay. Postoperative hospital stay is
closely related to the amount of intraoperative and
postoperative blood loss and may serve as an
important determinant in anesthetic management.
Havas et al. found that patients receiving spinal
anesthesia had a quicker return of postoperative
gastrointestinal function and a shorter hospital stay
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(an average of 48 hours) compared to those
receiving GA (an average of 52 hours) (16).
Similarly, Oh et al. demonstrated that patients
receiving general or epidural anesthesia experienced
longer hospital stays than those receiving spinal or
combined  spinal-epidural  anesthesia  (17).
Furthermore, Fassoulaki et al. reported that patients
undergoing cesarean delivery with NA were
discharged earlier compared to those who underwent
GA (18). Consistent with these findings, our study
revealed that the GA group had a longer total
hospital length of stay, suggesting that increased
bleeding and related complications may delay
discharge. Moreover, GA has been shown to
increase the rate of intensive care unit (ICU)
admissions following cesarean section. Wiskott et al.
reported that patients receiving GA required more
blood products, which, in turn, increased the
likelihood of ICU admission (19). In accordance
with these data, our study found that patients
receiving NA had lower ICU admission rates
compared to those receiving GA, underscoring the
potential role of NA in reducing the need for
intensive care.

This study has several limitations. First, its
retrospective design introduces the risk of data
inaccuracies and incomplete records, which may
limit the generalizability of the findings. Second, as
a single-center study, the results may vary with
clinical practices and patient profiles at different
institutions; multicenter studies with larger and more
diverse populations are needed to confirm these
findings. Third, blood loss was estimated based on
the  difference  between  preoperative  and
postoperative hemoglobin levels; however, factors
such as perioperative fluid replacement, urine
output, and third-space losses may affect this
estimation. Additional methods may be necessary to
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Abstract: Climate change is recognized by the World Economic Forum as one of the top ten global
crises. Existing scales measure awareness in adults, but there is no scale specifically developed for early
adolescents. To address this gap, the "Early Adolescent Climate Change Awareness Scale" (EACCAS)
was developed. The study targeted individuals aged 10-14 in Edirne, Tiirkiye (N = 7133, 25 schools). A
multi-stage stratified cluster sampling method was used to select (=897, 6 schools). A 43-item pool was
generated based on literature and educational materials, and content validity was evaluated by nine
experts. Feedback from a pilot study involving 21 students was used to refine the items. Data collection
proceeded after obtaining ethical approvals. Structural validity was assessed through Exploratory Factor
Analysis (EFA) and Confirmatory Factor Analysis (CFA) on two equal subsamples, while convergent and
discriminant validity were tested. Reliability was measured using Cronbach's alpha coefficient. Analyses
were conducted using SPSS 22 and R Studio’s “lavaan” and “semTools” packages. The final scale
consisted of 15 items across three subdimensions—causes, consequences, and measures—explaining
65.53% of the total variance. The Cronbach's alpha value was 0.92, and model fit indices indicated a good
fit (CMIN/DF = 2.176, RMSEA = 0.051, CFIl = 0.968, TLI= 0.961, SRMR= 0.041). The scale, scored on
a 5-point Likert system (1 = strongly disagree, 5 = strongly agree), provides a range of 15-75 points.
Higher scores indicate greater awareness. This scale is recommended for application in diverse
populations following cultural adaptations.

Keywords: Climate change, Awareness, Early adolescence, Scale development, Reliability and validity.

Ozet: iklim degisikligi, Diinya Ekonomik Forumu tarafindan kiiresel lgekte en énemli on krizden biri
olarak belirtilir. Mevcut 6lgekler, yetiskinlerdeki farkindalig: 6lgerken, erken adélesanlar igin gelistirilmis
bir dlgek bulunmamaktadir. Bu eksikligi gidermek amaciyla, "Erken Adolesan Tklim Degisikligi
Farkindalik Olgegi" (EAIDFO) gelistirilmistir. Arastirma, Tiirkiye'nin Edirne ilinde 10-14 yas arasindaki
bireyleri hedeflemis (N = 7133, 25 okul) ve ¢ok asamali tabakali kiime 6rnekleme yontemi ile 6 okuldan
897 katihmer segilmistir. Literatiir ve egitim materyalleri dogrultusunda 43 maddelik bir havuz
olusturulmus ve igerik gecerliligi 9 uzmanin goriisleriyle degerlendirilmistir. 21 6grenciyle yapilan pilot
¢aliyma, maddelerin diizenlenmesine yonelik geri bildirim saglamistir. Veri toplama siireci, gerekli etik
onaylar alindiktan sonra gergeklestirilmistir. Yapisal gegerlilik, A¢imlayict Faktor Analizi (AFA) ve
Dogrulayici Faktor Analizi (DFA) ile iki esit ay1 grup tizerinde degerlendirilmis, ayrica benzesme ve
ayrisma gegerliligi test edilmistir. Giivenilirlik, Cronbach alfa katsayisi ile 6lgiilmistiir. Analizler, SPSS
22 ve R Studio’nun “lavaan” ve “semTools” paketleriyle yapilmistir. Nihai 6lgek, ti¢ alt boyuttan
(nedenler, sonuglar, onlemler) olusan 15 maddeden olusmus olup, toplam varyansin %65,53"ini
aciklamaktadir. Cronbach alfa degeri 0,92 olarak hesaplanmig ve model uyum indeksleri iyi diizeyde
bulunmustur (CMIN/DF = 2.176, RMSEA = 0.051, CFl = 0.968, TLI= 0.961, SRMR= 0.041). Besli
Likert olgegi (1 = kesinlikle katilmiyorum, 5 = Kkesinlikle katiliyorum) ile puanlanan bu dlgek, 15 ile 75
arasinda puan araligi saglar. Daha yiiksek puanlar, daha yiiksek farkindalik anlamina gelmektedir.
Olgegin kiiltiirel uyarlamalar sonrasinda kullanilmasi onerilmektedir.

Anahtar Kelimeler: iklim degisikligi, farkindalik, erken ergenlik, Slgek gelistirme, giivenilirlik ve
gegerlilik.
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1. Introduction

Climate change, a phenomenon occurring at regular
intervals, has been substantially exacerbated by
human activities, particularly since the beginning of
the industrial revolution (1). While natural factors
such as solar radiation and volcanic activities play a
role in climate change, the utilization of fossil fuels,
deforestation, and widespread industrialization
surged notably during the industrial revolution.
These escalating human activities have significantly
elevated the levels of natural greenhouse gases,
including methane, ozone, carbon monoxide, and
carbon dioxide, released into the atmosphere (2).
This increase in greenhouse gas emissions has led to
global warming by destroying the Earth's natural
greenhouse effect, which has maintained the balance
of the planet and nurtured life historically (3). As a
result, the Earth's surface temperature has risen by
1.1 degrees Celsius compared to the pre-industrial
period (4). The Sixth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC)
stresses that the climate is altering as a result of
human activities and that nineteen out of the twenty
warmest years on record took place after the year
2001(5). The World Economic Forum's Global
Risks Report 2023 emphasizes that six of the top 10
risks are related to environmental challenges
resulting from global climate change, including
biodiversity decline, as well as natural disasters and
extreme weather events (6). Regarding the damages
caused by climate change, it is estimated that climate
change affects approximately 3.6 billion people by
means of emergencies such as forest fires and
floods. Between the years 2030 and 2050, 250,000
additional deaths per year are projected due various
conditions such as malnutrition, malaria and heat
stroke (7). From the Paris Agreement to the Kyoto
Protocol, the main focus of international efforts to
combat climate change has been on reducing carbon
emissions (8). Combatting climate change requires
not only government activities but also societal
engagement. The issue of achieving
intergenerational climate justice is actually coming
to the forefront here. The concept of climate justice
is not just a scientific or financial matter but also
involves highlighting how  people are
disproportionately affected and addressing the
resulting injustices in a fair manner (9). However, in
the current scenario, as climate change-related issues
(such as global warming of 1.5°C) persist, it is
reported that a generation born in 2020 facesa 2to 7
times higher risk of experiencing extreme weather
events, particularly heatwaves, compared to an
individual born in 1960 (10). In combating this

disproportionate impact, it is important to raise
awareness in society and mobilize every age group
on the importance of the environment,
environmental problems, and possible solutions (11).

Recently, a study conducted in Mexico assessing
adolescents' risk perceptions indicated that while
they are aware of issues such as air pollution,
earthquakes, and fires, there is a mention of low
awareness regarding climate impacts (12). However,
global young climate activists have managed to
create an agenda by drawing the world's attention
with their actions. The awareness raised in Sheffield
by a 21-year-old, questioning governments with
‘What will you do to protect the future of your
children and grandchildren?' (13), is actually aimed
at spreading to all youth.

Children are more vulnerable to climate change due
to their ongoing development and social factors and
adolescence is characterized by many physical,
psychosocial and intellectual changes affecting
adolescents’ feelings, decisions and the way they
perceive the World (14, 15). Evaluating adolescents
with more limited age group helps to understand
how their thoughts and knowledge alter as they age
and also according to World agenda. Therefore,
framework for appropriate interventions can be
determined according to their specific needs (16).

The World Health Organization (WHO) defines
adolescence as a phase between the ages of 10 and
19, characterized by various pre-adulthood
transitions. It consists of three stages and the early
adolescence is defined as the period between the
ages of 10 and 14, which is called the “middle
school years” in Tiirkiye and covers the years from
fifth grade to eighth grade (17). The early
adolescence is a very important group about
understanding and developing awareness about some
critical subjects regarding Earth’s future. These
children will grow up and become in important
administrative  positions in future. So their
consciousness about climae change is critical for
future policy development. In Tiirkiye, although
there are studies measuring knowledge, attitudes and
awareness of climate change among university
students and high school age groups, limited study
has been conducted to assess the climate change
awareness of individuals in early adolescence (18,
19). The aim of this study is to develop a valid and
reliable scale that can be used to measure climate
change awareness among in early adolescence.
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2. Material and Methods

In this study, a methodological design was used for
develop a scale. Developing a scale requires
preliminary preparations and certain steps (20). In
this study, we followed the steps that were
recommended in the literature for scale development
(22).

Theoretical framework and item development of the
scale

Following the literature review, it was observed that
there is a lack of a scale measuring climate change
awareness, especially in the adolescent group (18,
19). Hence, a conceptual framework was first
constructed and then potential sub-dimensions and
items were identified. During the preparation of the
items, it was ensured that each item was expressed
in a clear way and that each item did not contain
more than one statement (22). The items are
designed to include various dimensions of climate
change, including the causes, consequences and
precautions. When creating the item pool, the

content of science textbooks from 5th to 8th grades
was taken into consideration, consistent with the
literature on Climate Change Awareness Scale (18,
19, 23). Afterwards, a pool of 36 items was formed.

Following this, expert opinion was sought for view
and content validity (24). We received 9 responses
from 9 experts, 6 of whom were faculty members
specialized in the field of Public Health and the
remaining 3 had 10 years or more work experience
in the Directorate of National Education. Based on
the expert evaluation, some items were revised,
some items were removed, and 7 new items were
added, resulting in a scale consisting of 43 items in
total. After the expert opinions were acquired, the
final version of the questionnaire was formed by the
researchers in accordance with the recommendations
in the relevant literature (20). The preliminary scale
(Table 1) was administered to a sample of early
adolescents (n = 21) to assess item clarity and
comprehensibility. Based on feedback, minor
revisions were made to improve item wording and
clarity.

Table 1. Climate change awareness preliminary scale for early adolescence.

General Items

1. I have heard of the concept of climate change.

2. Climate refers to weather events observed over large regions and many years.

3. Climate change is an environmental issue.

4. Climate change negatively affects human health.

5. Global warming does not have adverse effects on nature (plants, animals, other living beings).
Causes

6.  Excessive population growth causes climate change.

7. The destruction of forested areas is a cause of climate change.

8.  Climate refers to weather events observed over large regions and many years.

9.  Excessive and unplanned construction of buildings causes climate change.

10. People buying more than they need (clothes, toys, shoes, etc.) leads to climate change.

11. People traveling more than necessary causes climate change.

12.  People consuming more electricity than necessary (watching mobile phones or tablets, playing computer games, etc.) is a cause of climate

change.

13. Establishing industrial facilities and factories in unsuitable places is a cause of climate change.

14. When people need transportation, using public transport instead of private vehicles positively contributes to climate change.

15.  Using solid fuels like coal and wood for heating in homes increases climate change.

16. Climate change results from human activities.

17.  Air pollution leads to climate change.

18. Emissions from home chimneys contribute to climate change.

19. Emissions from factory chimneys contribute to climate change.

20. Emissions from vehicle exhausts contribute to climate change

Consequences

21. Climate change does not lead to a decrease in species.

22. | think severe weather events (extreme heat or cold) are related to climate change.

23. | think extreme rainfall/floods are related to climate change.
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24. | think forest fires are related to climate change.

25. I think water-related problems such as drought are associated with climate change.

26. Glaciers melt due to climate change.

27. Sea levels rise due to climate change.

28. Climate change does not lead to a decrease in agricultural production.

29. Climate change negatively affects children's health.

30. Some health problems in humans are caused by climate change.

31. Extreme weather events (extreme heat or cold) in a place can cause people to migrate

Precautions

32.  All countries should take joint measures against climate change.

33. Each country should take measures suitable for its conditions against climate change.

34. Measures encouraging recycling should be taken for climate change.

35. Forested areas should be increased to combat climate change.

36. Energy needs should be met from sources like solar and wind energy.

37. Filters should be installed in factory chimneys for polluting gases causing air pollution.

38. Proper waste disposal is crucial to combat climate change.

39. Water consumption should be avoided in waste.

40. Energy saving should be practiced to combat climate change.

41. The excessive and unnecessary use of plastics should be reduced in the fight against climate change.

42. Students should be educated about climate change in schools.

43.  The public should be educated about climate change.

* The responses were collected using a 5-point Likert scale (Strongly Agree | Agree | Unsure | Disagree | Strongly Disagree).

2.2.Research population and sample size

The population of the study consisted of early
adolescent middle school students studying in a city
center in Tirkiye. The recommended sample size in
scale development studies is at least 5 and ideally 20
participants per item (21). In this study, a scale
consisting of 43 items was developed, and a
minimum sample size of 43*5=215 and a maximum
sample size of 43*20=860 was obtained. The sample
was selected from schools in  different
socioeconomic regions using a multi-stage stratified
cluster sampling method. Stratification was based on
class and socioeconomic region. The distribution of
the research population and sample is presented in

Figure 1. Research data were collected from January
1st, 2024 to February 29th, 2024. The research
inclusion criteria are attending 5th, 6th, 7th, or 8th
grade, knowing how to read and write in Turkish,
and consenting to participate in the study. A total of
897 participants were included in the study. The
entire population was randomly stratified according
to the socioeconomic region of the school, grade
level and gender, and two separate sample groups
were formed. The representation of both groups is
provided in Figure 1. While the model created for
the first sample group was included in the EFA
analysis, it was further tested using CFA on the
second sample group. No statistically significant
difference was found between the two sample
groups in terms of socioeconomic region, grade
level and gender.
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Figure 1. Distribution and comperative analysis of the divided sample groups.

2.3.Procedure

Trakya University Faculty of Medicine Research
Ethics Approval for Non-Interventional Studies was
obtained from the Scientific Research Ethics
Committee on 23/10/2023 with reference number
TUTF-GOBAEK 2023/396. Permissions from the
Governorship and the Directorate of National
Education were obtained on 24/11/2023 with the
reference number 90277863. Informed parental
consent was also obtained for the students
participating in the study. After obtaining the
necessary permissions and approvals, data were
collected from seven middle schools with the highest
student population in the central district of Edirne.
Data were collected through personal questionnaires
distributed in the schools. Meetings were held with
the administrators and teachers of the schools
selected for data collection. Parental consents were
sent to the families through their children. One week
after the parental consents were obtained, the
guestionnaires were handed out face-to-face at the
schools to the individuals who agreed to participate
in the study. The average time to complete the
guestionnaires was 15 minutes.

Statistical analysis

While developing a scale, Exploratory Factor
Analysis (EFA) should be preferred over
Confirmatory Factor Analysis (CFA) due to the
possibility of researchers making assumptions about
the identified sub-dimensions (25). Moreover, CFA
should be evaluated using a separate sample (21).

Therefore, in this study, EFA was applied to half of
the sample and CFA was applied to the other half of
the sample to assess construct validity. Campbell
and Fiske (26) proposed two ways to examine the
construct validity of a test: convergent validity and
discriminant validity. Reliability was also evaluated
by using Cronbach's alpha.

Exploratory factor analysis (EFA): EFA was applied
to the Group 1 sample. In this study, the principal
components method was chosen for inference in
EFA. Both scree test and parallel analysis were
applied to determine the number of factors. For the
rotation part, the oblique rotation method, especially
the promax method, was used. In many studies, the
orthogonal rotation method Varimax is used, where
factors are analyzed when they are not correlated.
However, in social sciences, especially when
assessing behaviors and attitudes, factors are often
correlated (20, 21). SPSS version 22 was used to
conduct the EFA.

Confirmatory factor analysis (CFA): The model
obtained via EFA was further analyzed by using
group 2 sample through CFA. Model fit indices were
evaluated using RMSEA (Root Mean Error of
Approximation), CMIN/DF (Chi-Square/Degrees of
freedom), CFI (Comperative Fit Index), TLI (Tucker
Lewis Fit Index) and SRMR (Standard Root Mean
Square Residuals). CFA was carried out using the
"lavaan”  package in R  Studio  (Vers.
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2023.12.1+402). The "SemPlot" package was used
for creating the graphics (27).

Convergent and discriminant validity: AVE
(Average variance extracted) and CR (Composite
Reliability) for convergent validity; Fornel-Larcker
Test and HTMT (Heterotrait-Monotrait ratio of
correlations)  for discriminant validity were
calculated using "lavaan™ and "semTools" packages
in R studio (27, 28).

3. Results

Exploratory Factor Analysis (EFA) was performed
to determine the construct validity and factor
structure of the Early Adolescent Climate Change
Awareness Scale (EACCAS). The principal
components method and oblique rotation (Promax)
were used to perform EFA analysis. Defective items
in the correlation matrix and items with low
communality that contributed minimally to the total
variance were identified and extracted one by one.
As a result, 28 items were removed from the initial
set of 43 items and a scale consisting of 15 items
was formed after the EFA process.

Initially, Kaiser-Meyer-Olkin (KMOQO) Sampling
Adequacy Measure was conducted and the result
was calculated as 0.93, which indicates that the
sample size provided excellent suitability for EFA.
According to Field , a KMO value above 0.50 is
accepted as adequate, whereas values between 0.9
and 1.0 are classified as excellent (29)].
Furthermore, Bartlett's test yielded a significant
result of X2=3680.54; p<0.05, which indicates that
there are strong correlations among the items
selected for EFA.

EFA demonstrated that the 15-item EACCAS had a
three-dimensional structure and that these three
factors explained 65.54% of the total variance. Thus,
it was concluded that EACCAC possesses valid
qualifications. The first dimension accounted for
48.54% of the variance, the second dimension for
9.03%, and the third dimension for 7.97%. Table 2
and Figure 2 display the distribution of items in
terms of factors and their factor loadings.

Table 2. Early adolescent climate change awareness scale EFA results.

Component Component
Factors Items Factor 1 Factor 2 Factor 3
Factor 1 134 0.528
(Precautions) 135 0.731

137 0.824

138 0.615

139 0.853

140 0.855

141 0.706

142 0.824
Factor 2 117 0.800
(Causes) 118 0.912

119 0.913

120 0.799
Factor 3 122 0.893
(Consequences) 123 0.846

125 0.724
Eigenvalues 7.281 1.354 1.195
% of Variance 48.543 9.028 7.969
% Cumulative 48.543 57.571 65.539
KMO = 0.928, Significance of Barlett’s test <0.001
As presented in Table 2 and Figure 2, the first indicated that the items made significant

dimension is composed of 8 items, the second
dimension is composed of 4 items and the third
dimension is composed of 3 items. Factor loadings
of 0.30 and above were accepted to be ideal and

contributions to the factors. Moreover, the factors
were titled as precautions, causes and consequences,
respectively.
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Figure 2. Scree plot of the EFA analysis.

The first step in testing structural validity was to conduct a CFA analysis on the model formed with EFA
using the second group sample.

v |Item 17 |e=— 051

0.70

_ 0581

_— _ 0g9 —>|Item 19 |+=—020

—> | Item 18 |e=—034

074 —*| Item20 |e—045

v |Item22 |*=066
058
—> | Item 23 |*=—058
__ 065 —

068 —> [Item2s |e—053
F3

v | Item 34 |e=— 061

062 __—»|Item35 |e—053

—=> | Item 37 | 4= 0.40

5 ~*|Item 38 |e=— 044
Fl

~+| Item39 |e—o051

% | tem 40 |e—0.44

| Item 41 |[e=—038

| Mtem 42 | e—0352

Figure 3. CFA path diagram.

CFA results such as path diagram and goodnes of fit measures are represented in Figure 3 and Table 3.

Table 3. CFA model fit indices.

Measure Threshold Model fit indices
CMIN - 189.324
CMIN/df <3 good; <5 sometimes permissible 2.176

CFlI >0.95 great; >0.90 traditional 0.968

TLI >0.90 0.961
SRMR <0.09 0.041
RMSEA <0.05 good; 0.50-0.10 moderate; >0.10 bad 0.051
PClose <0.05 <0.001

CMIN: Chi-Square; df: Degrees of freedom; CFI: comperative fit index; TLI: Tucker Lewis fit index; SRMR: Standart root mean
square residual; RMSEA: root mean square error of approximation; PClose: p-value for testing the null hypothesisof the close fit.
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When the path diagram of the CFA is analyzed, the
single-headed arrows directed from the factors to the
variables (items) examined indicate a one-way linear
relationship. These variables present indication
about how well each item represents its latent
variable. According to the calculated model fit

Table 4. Convergent and discriminant validity values.

Convergent Validity

indices, good fit was observed for all other indices.
For determining the convergent validity of the
variables, CR and AVE (Average Variance
Extracted) values were calculated and shown in
Table 4.

Discriminant validity
Fornel-Larcker Test

CR AVE

0.870 0.626 Factor 1

0.666 0.505 Factor 2

0.896 0.518 Factor 3
Factor 1
Factor 2
Factor 3

Factor 1 Factor 2 Factor 3
0.791
0.273 0.711
0.471 0.457 0.719
HTMT
0.528
0.696 0.667

CR: Composite reliability; AVE: Average variance extracted; HTMT: Heterotrait-Monotrait ratio of correlations. The HTMT ratio
values in the provided table reveal the correlations among the constructs of the model, with a HTMT value below 0.90 indicating
discriminant validity. For Fornel-Larcker test table diagonal elements (bolded) are the square root of average variance extracted

(AVE). Off-diagonal elementes are the correlations among factors.

According to (30)] factor loadings and AVE values
above 0.50 and CR values up to 0.70 indicate that
the research model has reached convergent validity
(31). Despite the fact that the CR value calculated
for Factor 2 in our model is below the threshold
value, it is seen that convergent validity is deemed
acceptable when other CR and AVE values are
evaluated together. Discriminant validity analysis
was performed using Fornel-Larcker and HTMT
analysis. According to Fornel-Larcker test, the
correlation between a construct and any other

Table 5. Early adolescent climate change awareness scale

construct must be smaller than the square root of the
average variance retrieved by the construct. The
threshold value for HTMT analysis is 0.90 (32). It
was found that the proposed model meets the
discriminant validity criteria via both Fornel-Larcker
test and HTMT analysis. Cronbach's alpha was used
for internal reliability, and the calculated value for
the total scale was found to be 0.917. As a result of
EFA and CFA analysis, the 3-factor, 15-item
substructure is stated in the Table 5.
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34 | Measures encouraging recycling should be taken for climate change. | 1 2 3 4
35 | Forested areas should be increased to combat climate change. 1 2 3 4
37 | Filters should be installed in factory chimneys for polluting gases | 1 2 3 4

causing air pollution.

38 | Proper waste disposal is crucial to combat climate change. 1 2 3 4
39 | Water consumption should be avoided in waste. 1 2 3 4
40 | Energy saving should be practiced to combat climate change. 1 2 3 4
41 | Excessive and unnecessary plastic usage should be reduced to | 1 2 3 4

combat climate change.

42 | Schools should educate students about climate change. 1 2 3 4

F1: Precautions

Descriptive statistics for the items for both sample groups and the total population are presented in Table 6.

Table 6. Descriptive statisitcs of items for both sample groups

Item Mean+SD
Number Group 1 Group 2 Total
F2: Causes I-17 4.13+1.05 4.16+1.05 4.14+1.05
1-18 3.97+1.08 4.04+1.05 4.01£1.07
1-19 4.12+1.08 4.13£1.10 4.13£1.09
1-20 4.14+1.02 4.15+1.06 4.15+1.04
F3: Consequences 1-22 3.90+1.05 3.88+1.15 3.89+1.10
1-23 3.70+1.16 3.79+1.14 3.75+1.15
1-25 3.90+1.12 4.06+1.07 3.98+1.10
F1: Precautions 1-34 3.96+1.10 3.95+1.12 3.96+1.11
1-35 4.05+1.13 4.07+1.11 4.06+1.12
1-37 4.37+1.02 4.35+1.06 4.36+1.04
1-38 4.07+1.07 4.11£1.08 4.09£1.08
1-39 4.34+1.01 4.26+1.13 4.30+£1.07
1-40 4.13+1.08 4.15+1.09 4.14+1.08
1-41 4.18+1.05 4.21+1.04 4.19+1.04
1-42 4.21+1.08 4.18+1.13 4.19+1.10
Factor 1 33.31+6.53 33.27+6.64 33.29+6.59
Scale Total Factor 2 16.36+3.64 16.48+3.59 16.42+3.62
Factor 3 11.50+2.77 11.73+2.62 11.62+2.70
Total 61.17¢11.16 61.49+£10.91 61.33+£11.03
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The distribution and difference analyses of sub-dimension (factor) and total scale scores by gender, school's
socioeconomic region, and grade variables for the entire population are presented in Table 7.

Table 7. Comparing scale scores according to various variables.

Mean scale points
Factor 1 p Factor 2 p Factor 3 p Total p

School's Low 30.82+6.95 0.001 15.54+3.98 0.001 12.01+2.88 0.001 57.46+11.57 0.001
SER* Middle 34.38+5.34 16.87+3.06 11.76:2.49 63.0159.11

High 34.65+6.86 16.84+3.67 11.10+£2.68 63.50+11.56
Grade level | 5. 32.45+6.65 0.005 16.26+3.48 0.076 11.47+2.61 0.435 60.18+10.77 0.011

6. 33.35+6.77 16.25+£3.95 11.63£2.55 61.23+11.34

7. 32.81+£7.35 16.18+3.92 11.51£3.01 60.50+12.86

8. 34.47+£5.46 16.95+£3.13 11.84+2.63 63.50+£12.86
Gender Male 32.78+7.23 0.025 16.32+3.87 0.314 11.33£2.90 0.002 60.43+12.06 0.015

Female 33.78+5.81 16.56+3.30 11.89+2.41 62.23+9.71

*SER: Socioeconomic Region.

There were statistically significant differences
observed between groups based on the
socioeconomic regions of schools in terms of both
factor mean scores and total scale scores. According
to the post hoc pairwise analyses, the mean scores
for factor 1, 2, 3, and the total score in the group
with low socioeconomic region (SER) were found to
be significantly lower compared to the groups with
medium and high SER. Regarding the students'
grade levels, statistically significant differences were
found between groups in terms of factor 1 and total
scale mean scores. Pairwise group comparisons
revealed that the mean score for factor 1 of 8th-
grade students was significantly higher than that of
5th and 7th-grade students (p=0.004 and p=0.041,
respectively). Additionally, the total scale mean
score of 8th-grade students was significantly higher
than that of 5th-grade students (p=0.004). When
evaluated by gender, the mean scores for factor 1,
factor 3, and the total scale were significantly higher
in females compared to males.

4. Discussion

The aim of this study was to develop a valid and
reliable scale to evaluate climate change awareness
among early adolescents. Based on our findings, the
Early Adolescence Climate Change Awareness
Scale emerged as a robust measurement tool for this
age group. Construct validity analyses identified 15
items across three sub-dimensions: causes,
precautions and consequences. Confirmatory Factor
Analysis conducted on a separate sample confirmed
the scale’s adequancy (CMIN/DF: 2.17, RMSEA:
0.051, SRMR: 0.041, CFIl: 0.968, TLI: 0.961).
Scores on the 5-point Likert scale ranged from 15 to

75, with higher scores indicating grater awareness. A
cut-off score was not computed since there is no
reference that measures awareness for this age group
in the literature.

In Tirkiye, climate change topics are introduced in
early adolescence science classes, yet there was
previously no valid tool to assess understanding. The
causes sub-dimension highlighted concepts like air
pollution, while consequences focused on issues
such as glacier melting and extreme weather.
Precautions emphasized recycling, forest
conservation, and education programs, but omitted
factors like population growth or biodiversity loss,
which are noted in international studies. Contrary to
our findings, international research suggests young
people feel governments are insufficiently
addressing climate issues (33). Studies with younger
age groups frequently cite air pollution as a primary
climate concern (34), similar to our findings.
Additionally, in the literature, this age group
suggests afforestations efforts in the fight against
global warming (35) and has recommendations for
addressing transportation related pollutants (36).
When devoloping scale items, provisions related to
legistlation or legal regulations (such as the Kyoto
Protocol and the Paris Agreement) were not
included, as they might be beyond the knowledge
level of the relevant age group.

This scale is the unique instrument to measure
climate change awareness in early adolescent age
groups. There are other studies conducted in Tiirkiye
that measure climate change awareness in other age
groups. One of the studies conducted in Tirkiye in
2020 developed a 21-item scale with four subscales
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to determine the climate change awareness among
university students. The four subscales were
classified as causes, impacts on the natural and
human environment, energy consumption, and
organizations and agreements (19). Similarly, in a
study conducted with high school students in
Tiirkiye in 2023, a 17-item, 2 subdimension climate
change awareness scale was developed and the
subdimensions were defined as reasons for climate
change and act to climate change (18). Furthermore,
studies investigating climate change awareness
among youth and adolescents in the literature
highlight the concerns about climate in this
population by addressing them as young and
vulnerable groups (37, 38). It is crucial to assess the
awareness of young individuals on climate change,
to provide appropriate information on the issue, and
to raise the young population as environmentally
conscious individuals. Detecting the awareness of
the young population regarding climate change can
also contribute to managing their concerns about this
issue. A program aimed at rising climate change
awareness was implemented for individuals aged 10-
12 in the United States. Before the program, many
children reported that they had not heard of the
concept of climate change. By the end of the
program, their awareness had increased,
emphasizing the importance of education on climate
change (39). Although most studies in the literature
that assess climate change awareness focus on the
adult age group, the literature on the awareness of
young people and adolescents is more limited. One
striking example is when Greta Thunberg, who was
just 15 years old in 2018, started the climate change
movement known as ‘School Strike for Climate’,
which rapidly grew (40). The increasing concerns
and resistance of young people regarding climate
change and the future challenges they will face (41)
can also influence governments and decision-
makers. According to a recent comrehensive review,
51 international studies were examined, and it was
found that research assessing young people’s climate
change awareness typically focuses on topics such as
beliefs, concerns, causes, consequences, and
measures related to the issue (42).

In this study, the climate change awareness scale
scores were compared in terms of various
sociodemographic characteristics. According to the
research findings, schools in higher grade levels,
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Abstract: This research sought to explore the association between sudden sensorineural hearing loss and
inflammation by analyzing key inflammatory indicators, such as the neutrophil-to-lymphocyte ratio, the
systemic immune inflammation index , and the pan-immune-inflammation value .This retrospective study
was conducted at a tertiary medical center's otolaryngology department between 2016 and 2021,
involving sudden sensorineural hearing loss patients diagnosed and treated during the specified period.
Two hundred sudden sensorineural hearing loss patients and 200 healthy controls were included.
Inflammatory markers were calculated from complete blood count data. Audiological evaluations
categorized patients based on hearing loss severity. Patients with sudden sensorineural hearing loss
demonstrated significantly elevated levels of inflammatory markers compared to the control group: NLR:
3.43 +£2.99 vs. 2.10 + 1.28, p < 0.001; SlI: 953.72 + 855.02 vs. 561.74 + 355.60, p < 0.001; and PIV:
523.84 + 455.48 vs. 342.48 + 245.47, p < 0.001. ROC analysis revealed superior diagnostic performance
for the systemic immune inflammation index, and the pan-immune-inflammation value, with AUC values
of 0.693 and 0.648, respectively, compared to NLR (AUC = 0.692). This study provides novel insights
into the relationship between inflammation and sudden sensorineural hearing loss. Elevated neutrophil-to-
lymphocyte ratio, the systemic immune inflammation index, and the pan-immune-inflammation value
levels in sudden sensorineural hearing loss patients suggest their potential as valuable indicators for
understanding the etiology and predicting outcomes of sudden sensorineural hearing loss . The study
underscores the need for further research to validate these findings and explore the underlying
mechanisms connecting inflammation to sudden sensorineural hearing loss.

Keywords: Sudden sensorineural hearing loss, Inflammatory markers, SlI, PIV, Hearing assessments

Ozet: Bu arastirma, nétrofil lenfosit oranni , sistemik immiin-inflamasyon indeksi ve panimmun
inflamasyon degeri gibi temel enflamatuar gostergeleri analiz ederek ani isitme kaybi ve enflamasyon
arasindaki iligkiyi arastirmayi amaglamigtir.Bu retrospektif ¢aligma, 2016-2021 yillar1 arasinda {igiinci
basamak bir tip merkezinin kulak burun bogaz boliimiinde, belirtilen déonemde tani konulan ve tedavi
edilen ani igitme kayb1 hastalarini igerecek sekilde yiirtitiilmiistiir. 200 ani igitme kaybi tanili hasta ve 200
saglikli kontrol dahil edilmistir. Enflamatuvar belirtecler tam kan sayimi verilerinden hesaplanmistir.
Odyolojik degerlendirmeler hastalar1 igitme kaybi siddetine gore kategorize edilmistir. Ani isitme kaybi
hastalar kontrol grubuna kiyasla anlamli derecede yiiksek enflamatuar belirte¢ seviyeleri gostermistir:
NLR: 3.43 £2.99 vs. 2.10 + 1.28, p < 0.001; SlI: 953.72 + 855.02 vs. 561.74 + 355.60, p < 0.001; ve PIV:
523.84 + 455.48 vs. 342.48 + 245.47, p < 0.001. ROC analizi, NLR (AUC = 0,692) ile karsilastirildiginda
sirastyla 0,693 ve 0,648 AUC degerleri ile sistemik immiin-inflamasyon indeksi ve panimmun
inflamasyon degeri i¢in iistiin tanisal performans ortaya koymustur.Bu ¢alisma enflamasyon ve ani isitme
kayb1 arasindaki iligskiye dair yeni bilgiler sunmaktadir. Ani isitme kaybi hastalarinda yiiksek nétrofil
lenfosit oranini sistemik immiin-inflamasyon indeksi ve panimmun inflamasyon degeri diizeyleri, ani
isitme kaybinin etiyolojisini anlamak ve sonuglarini 6ngdérmek igin degerli gostergeler olarak
potansiyellerini gostermektedir. Calisma, bu bulgulari dogrulamak ve enflamasyonu ani isitme kaybina
baglayan altta yatan mekanizmalari kesfetmek i¢in daha fazla aragtirma yapilmasi gerektiginin altini
¢izmektedir.

Anahtar Kelimeler: Ani sensorinéral isitme kaybi, Enflamatuar belirtegler, SII, PIV, Isitme
degerlendirmeleri
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Awareness of Abuse in Physicians

1. Introduction

Sudden sensorineural hearing loss (SSNHL) is
characterized by a rapid onset of hearing loss greater
than 30 dB across at least three consecutive
audiometric frequencies within 72 hours. This
condition, which typically occurs in one ear, remains
a significant clinical challenge due to its often-
unknown etiology and unpredictable prognosis [1,2].

SSNHL prognosis varies, with one-third of patients
fully recovering, another third partially improving,
and the rest showing little to no recovery. Outcomes
are influenced by factors such as initial hearing loss
severity, vertigo, treatment timing, unaffected ear
condition, and audiogram patterns [3]. These
variables underscore the complexity of SSNHL and
the challenges in predicting patient outcomes.

The exact cause of SSNHL is often unclear, with
fewer than 30% of patients receiving a definitive
diagnosis. The annual incidence ranges from 5 to 27
cases per 100,000 individuals, with approximately
66,000 new cases annually in the U.S. Despite its
prevalence, over 70% of cases remain idiopathic.
Proposed mechanisms include viral or bacterial
infections, vascular compromise, cochlear cellular
stress, and autoimmune disorders. Nutritional
deficiencies, such as low vitamin D and B12, may
increase  oxidative stress and inflammation
susceptibility.  Additionally, traumatic events,
including otologic surgery, temporal bone fractures,
acoustic trauma, and barotrauma, can trigger
SSNHL. Despite these associations, idiopathic cases
dominate, highlighting the need for further research
into underlying mechanisms [2,4-7].

A key area of investigation is the link between viral
infections and SSNHL. Viruses such as herpes
simplex, HIV, hepatitis, measles, rubella, mumps,
Lassa virus, and enteroviruses have been implicated
in its pathogenesis. Postmortem studies of SSNHL
patients have shown degeneration of the organ of
Corti and stria vascularis, consistent with viral
labyrinthitis. These findings suggest that virus-
induced inflammation may contribute to cochlear
damage, a theory supported by the observed
effectiveness of steroid therapy in many SSNHL
cases [5-9].

Inflammatory markers have recently gained
increasing attention as potential diagnostic and
prognostic tools in SSNHL. Markers such as the
neutrophil-to-lymphocyte ratio (NLR) and platelet-
to-lymphocyte ratio (PLR) have been widely studied
in various inflammatory and malignant conditions,
and their relevance in SSNHL is now being

recognized. These markers provide a quick, cost-
effective means of assessing systemic inflammation,
which could be linked to the onset and progression
of SSNHL [10,11].

Recently, novel indices such as the Systemic
Immune-Inflammation Index (SII) and Pan Immune-
Inflammation Value (PIV) have emerged as
comprehensive measures of systemic immune-
inflammatory status. The SII is calculated by
multiplying the platelet count by the neutrophil
count and dividing by the lymphocyte count, while
the PIV incorporates neutrophil, platelet, and
monocyte counts in its calculation, divided by the
lymphocyte count [12,13].

The present study investigated the association
between inflammation and SSNHL by analyzing SlI
and PIV derived from routine complete blood count
(CBC) tests. Using these cost-effective and widely
available markers provides a novel approach to
understanding the inflammatory  mechanisms
underlying SSNHL and their potential diagnostic
and prognostic implications. To the best of our
knowledge, this is one of the first studies to explore
the utility of SII and PIV in SSNHL patients,
contributing new insights into this complex and
multifactorial condition.

2. Material ve Methods
Study Design

This retrospective observational study was carried
out at the otolaryngology department of a tertiary
medical center over a five-year period, from 2016 to
2021. The primary aim was to evaluate patients
diagnosed with SSNHL and investigate the
relationship between inflammatory markers and
disease progression. The study adhered to rigorous
ethical standards, with approval granted by the Izmir
Bakiircay University Local Ethics Committee [No
1141, Research No 1121 at 24.08.2023].

All procedures and protocols were conducted in
alignment with the principles outlined in the
Declaration of Helsinki, ensuring the research
maintained the highest standards of ethical integrity.
Informed consent was obtained from every
participant prior to their inclusion in the study. In the
department, informed consent was always obtained
from SSNHL patients for treatment agreement
purposes and for using their information in research
activities. Patients were assured that their data would
remain confidential and anonymized throughout the
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research process, and steps were taken to safeguard
their privacy.

Additionally, the study emphasized transparency and
impartiality. No conflicts of interest were identified,
and all relevant ethical guidelines were strictly
followed to ensure the validity and reliability of the
findings. This meticulous approach aimed to
establish a robust framework for analyzing the role
of systemic inflammation in SSNHL while
upholding the integrity of the research.

Patient Selection

The study included 200 patients with a confirmed
diagnosis of SSNHL and 200 healthy individuals as
a control group. The inclusion criteria for the
SSNHL group required patients to present with
hearing loss of more than 30 dB in at least three
consecutive audiometric frequencies within three
days and no identifiable external cause. Participants
in the control group were healthy individuals
undergoing routine preoperative evaluations for
elective surgeries, such as septoplasty, with no
history of otologic or systemic conditions.

Exclusion criteria for both groups included acute or
chronic inflammatory conditions, active infections,
renal or hepatic failure, chronic obstructive
pulmonary disease, connective tissue disorders,
inflammatory bowel diseases, malignancies, and
otologic diseases, including chronic otitis media,
otosclerosis, acoustic trauma, or Meniere’s disease.
Patients with a history of recent otologic surgery or
head trauma were also excluded to ensure
homogeneity of the study population.

All SSNHL patients underwent detailed clinical
evaluations, including magnetic resonance imaging
(MRI) with gadolinium enhancement, to exclude
structural or other underlying otologic pathologies.
Treatment for SSNHL consisted of a standardized
regimen of oral prednisolone, initiated at 1 mg/kg
per day and tapered gradually over 10 days.
Laboratory investigations included a complete blood
count (CBC) performed prior to treatment initiation.
Relevant hematologic and biochemical data were
extracted from patient medical records for analysis.
These measures ensured the systematic assessment
of inflammatory and clinical parameters across both
groups.

Control Group

The control group consisted of 200 healthy
individuals scheduled for elective septoplasty or
septorhinoplasty, with routine preoperative blood

tests conducted during anesthesia evaluations. These
individuals were carefully screened to exclude any
inflammatory conditions, malignancies, or chronic
diseases, ensuring their suitability as controls.

Auditory Assessment

In a controlled clinical setting, hearing thresholds
were evaluated using a calibrated audiometer (AC
40, Interacoustics, Denmark). The measurements
were conducted in compliance with established
audiological standards to ensure accuracy and
reproducibility. ~ Pure-tone  audiometry  was
performed to determine air and bone conduction
thresholds at standard frequencies of 500 Hz, 1000
Hz, 2000 Hz, and 4000 Hz, following established
audiological ~ standards. This  comprehensive
assessment ensured accuracy and reproducibility,
forming the basis for evaluating hearing function
and categorizing patients by hearing loss severity.

The severity of hearing loss was classified according
to the American  Speech-Language-Hearing
Association (ASHA) criteria [14,15]. Patients were
stratified into five distinct categories based on their
average pure-tone threshold across key frequencies
(500 Hz, 1 kHz, 2 kHz, and 4 kHz):

e Mild Hearing Loss: Average thresholds
between 16-40 dB HL.

e Moderate Hearing  Loss:
thresholds between 41-55 dB HL.

Average

e Moderately Severe Hearing Loss: Average
thresholds between 5670 dB HL.

e Severe Hearing Loss: Average thresholds
between 71-90 dB HL.

e Profound Hearing Loss: Thresholds

exceeding 91 dB HL.

These classifications allowed for a detailed grouping
of patients according to the severity of their auditory
impairment. The categorization was critical for
analyzing the relationship between hearing loss
severity and associated inflammatory markers.
Additionally, these standardized criteria ensured
consistency across all evaluations, enabling
meaningful comparisons within the study cohort and
with external research.

The audiological profiles derived from this
assessment formed a foundation for the subsequent
analysis of clinical outcomes, aiding in identifying
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potential prognostic factors related to sudden
sensorineural hearing loss.

Laboratory Analysis

Complete blood count (CBC) tests were performed
for all participants. Blood samples were collected
into EDTA (ethylenediaminetetraacetic  acid)
containing tubes and analyzed using an automated
hematology analyzer (Beckman Coulter LH 780
Hematology Analyzer, USA). The Systemic
Immune-Inflammation Index (S1I) and Pan Immune-
Inflammation Value (PIV) were calculated using
CBC parameters.

Statistical Analysis

Data analysis was performed using SPSS 20.0 (IBM,
Chicago, IL, USA). Continuous variables were
reported as mean + SD, and categorical data as
frequencies (percentages). The Mann—Whitney U
test compared non-normally distributed groups, and
the  Chi-square  test  assessed  categorical
relationships. ~ Univariate  logistic ~ regression
evaluated factor effects. ROC curve analysis
determined the predictive accuracy of preoperative
eosinophil counts and the SII index, identifying
optimal thresholds and diagnostic metrics. Statistical
significance was set at p < 0.05

3. Results
Demographic and Baseline Characteristics

The study cohort included 200 patients diagnosed
with SSNHL and 200 healthy controls. The mean

Table 1. Demographic and CBC results of the groups

age of the SSNHL patients was 42.47 £+ 12.02 years,
closely matching the control group’s mean age of
42.43 + 9.7 years, with no statistically significant
difference between the groups (p = 0.971). The
gender distribution was also comparable, with the
SSNHL group consisting of 88 females and 112
males, while the control group comprised 97 females
and 103 males (p = 0.133). These findings indicate
that age and gender were not confounding factors in
the analysis (Table 1).

Clinical Presentation of SSNHL Patients

Among the SSNHL group, hearing loss affected the
right ear in 102 patients' left ear in 98 patients.
Additional symptoms included tinnitus, reported in
105 patients (52.5%), and dizziness, experienced by
47 patients (23.5%). The severity of hearing
impairment varied widely, with ten patients
classified as having mild hearing loss, 41 as
moderate, 47 as moderately severe, 54 as severe, and
48 as profound. On average, patients presented with
symptoms 4.04 £ 3.32 days after the onset of hearing
loss. These clinical characteristics provide insights
into the heterogeneity of SSNHL in terms of
symptomatology and severity (Table 1). The two
groups had no significant differences regarding
comorbidities such as diabetes, hypertension, or
cardiovascular diseases. Lifestyle factors, including
smoking, alcohol consumption, and other unhealthy
habits, were also comparable between the groups,
with no statistically significant differences observed
(p > 0.05).

Variables Patient Group Control Group p
Age 42.47 £12.02 4243497 =0.971
Sex =0.133
Female 112 97
Male 88 103
WBC (10%/u) 8.79+2.76 7.96+2.34 =0.001
Neutrophil (10%u) 6,08+2.46 431+1.25 =0.00
Lymphocyte (10°/u) 2.23+0.87 2.33+0.75 =0.21
Monocyte (10%/u) 0.60+0.26 0.60+0.18 =0.946
Platelet (10%/u) 279.15+66.04 268+58.83 =0.081
Sl (10%L) 953.72+855.02 561.74+355.60 =0.00
PIV 523.84+455.48 342.48+245.47 =0.00
NLR 3.43+2.99 2.10+1.28 =0.00
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Table 2. Diagnostic Accuracy of SlI, NLR, and PIV Parameters in SSNHL Patients: ROC Analysis

Parameters Cut off AUC Sensitivity Specificity p
(95% CI) (95% CI) (95% CI)
Sl 626.96 0.693 58.5 76 <0.001
PIV 392.75 0.648 51.5 73 <0.001

Clinical Features of SSNHL Patients
Inflammatory Marker Analysis

SII: The mean Sl value in the SSNHL group was
significantly elevated (953.72 + 855.02) compared
to the control group (561.74 + 355.60), with a p-
value < 0.001. This indicates a marked systemic
inflammatory response in patients with SSNHL.

P1V: Similarly, PIV values were notably higher in
SSNHL patients (523.84 + 455.48) than in controls
(34248 + 245.47), demonstrating statistical
significance (p < 0.001). These findings further
emphasize the presence of heightened immune-
inflammatory activity in the patient group.

NLR: The mean NLR was also significantly
elevated in SSNHL patients (3.43 + 2.99) compared
to the control group (2.10 + 1.28), with a p-value <
0.001. This highlights NLR as a potential indicator
of the inflammatory burden associated with SSNHL.

Hematologic Parameters

WBC Count:Patients with SSNHL had a
significantly higher mean WBC count (8.79 £ 2.76)
compared to controls (7.96 £ 2.34; p =0.001).

Neutrophil Count:A similar trend was observed for
neutrophil counts, which were elevated in the
SSNHL group (6.08 + 2.46) relative to controls
(4.31 £ 1.25; p<0.001).

Other Parameters:No significant differences were
detected in lymphocyte, monocyte, or platelet counts
between the two groups, suggesting that these

components may not be the primary drivers of the
observed inflammatory response (Table 1).

Diagnostic Utility of Inflammatory Markers

SIl: Receiver Operating Characteristic (ROC)
analysis revealed a cut-off value of 626.96 for SlI,
with a sensitivity of 58.5% and specificity of 76%.
The area under the curve (AUC) was 0.693 (p <
0.001), indicating moderate diagnostic accuracy.

PIV: For PIV, the ROC analysis identified a cut-off
value of 392.75, with a sensitivity of 51.5% and
specificity of 73%. The AUC for PIV was 0.648 (p <
0.001), reflecting its utility as a diagnostic marker.

NLR: The optimal cut-off value for NLR was
determined to be 2.38, with sensitivity and
specificity values of 54.5% and 76.5%, respectively.
The AUC was 0.692 (p < 0.001), comparable to
SlI's.

Visualization of Diagnostic Performance

Figure 1 presents the ROC curves for Sll, PIV, and
NLR, illustrating their predictive capabilities in
distinguishing SSNHL patients from healthy
controls.

Table 2 details the ROC analysis results, including
sensitivity, specificity, and AUC values.
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Figure 1. ROC Curves lllustrating the Diagnostic Performance of SlI, NLR, and P1V Parameters in SSNHL Patients Compared to

Controls

1. Discussion
Key Findings

This research highlights the significant involvement
of systemic inflammation in developing SSNHL.
Elevated levels of key inflammatory markers, such
as the SlI, PIV, and NLR, were observed in patients
with SSNHL compared to healthy controls. These
findings underscore a potential link between
increased  inflammatory  activity and  the
pathophysiological processes underlying SSNHL,
suggesting that inflammation may be pivotal in
triggering or exacerbating this condition.

Elevated SII, PIV, and NLR levels in SSNHL
patients may indicate an underlying immune
response or inflammatory cascade. Systemic
inflammation, a common factor in various
conditions, could cause vascular or cochlear
damage, leading to auditory impairment in SSNHL
[11-13]. These results align with prior studies
suggesting that inflammation may disrupt the
delicate microenvironment of the inner ear, affecting
cochlear homeostasis and contributing to sudden
hearing loss.

The elevated SII, PIV, and NLR levels highlight
their potential as diagnostic and prognostic markers
in SSNHL. These indices, integrating neutrophils,
lymphocytes, monocytes, and platelets, provide a
comprehensive, rapid, and non-invasive measure of
systemic inflammation. Our findings align with Jeon
et al., who also emphasized the prognostic value of
biomarkers like low NLR, monocyte counts, and
fibrinogen levels in SSNHL [16]. Both studies
underline the significant role of systemic
inflammation in the pathogenesis and recovery of
SSNHL, with our results further supporting the

utility of NLR, SlI, and PIV as robust indicators in
clinical settings.

These findings highlight the critical role of
inflammation in the pathogenesis of SSNHL,
emphasizing the potential for targeted anti-
inflammatory therapies as a treatment strategy. In
this study, significantly elevated levels of systemic
inflammatory markers were observed in SSNHL
patients compared to controls, including NLR (3.43
+ 299 vs. 2.10 £ 1.28, p < 0.001), SII (953.72 +
855.02 vs. 561.74 £+ 355.60, p < 0.001), and PIV
(523.84 + 455.48 vs. 342.48 + 245.47, p < 0.001).
Early identification of these markers may help
clinicians tailor treatments, improving outcomes and
preventing irreversible hearing loss. Moreover, the
diagnostic performance of these markers, with AUC
values of 0.693 (SllI), 0.648 (P1V), and 0.692 (NLR),
supports  their inclusion in routine clinical
evaluations for SSNHL. Their use could enhance
diagnostic accuracy, assist in stratifying disease
severity, and provide valuable prognostic insights
into recovery potential. Our study complements the
findings of Andrea Frosolini et al., who identified
elevated CRP levels (pooled mean difference: 1.07,
95% CI: 0.03-2.11) as a diagnostic marker in
SSNHL patients [17]. Similarly, we observed
significantly higher inflammatory indices in SSNHL
patients compared to controls: NLR (3.43 £+ 2.99 vs.
2.10 £ 1.28, p < 0.001), SII (953.72 + 855.02 vs.
561.74 £ 355.60, p < 0.001), and PIV (523.84 +
45548 vs. 34248 + 24547, p < 0.001). While
Frosolini et al. noted variability in TNF-a levels, our
findings underscore the diagnostic utility of
composite markers like SII and PIV, which provide
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consistent  insights into the
mechanisms underlying SSNHL.

inflammatory

Our study significantly advances our understanding
of the role of systemic inflammation in SSNHL and
lays the groundwork for future investigations.
Continued research is necessary to elucidate further
the mechanisms linking these inflammatory markers
to SSNHL and to determine their long-term
prognostic value in diverse patient populations.

Role of Chronic Inflammation in SSNHL

SSNHL is mostly idiopathic, but evidence suggests
chronic inflammation plays a key role. Studies have
linked elevated markers like neutrophils, hs-CRP,
and procalcitonin to disease severity [18,19]. Our
study reinforces this inflammatory hypothesis,
demonstrating significantly higher levels of systemic
inflammatory indices in SSNHL patients compared
to healthy controls: NLR (3.43 + 2.99 vs. 2.10 +
1.28, p < 0.001), SII (953.72 + 855.02 vs. 561.74 +
355.60, p < 0.001), and PIV (523.84 + 455.48 vs.
342.48 £ 245.47, p < 0.001). These markers indicate
increased inflammation and correlate with hearing
loss severity, with 48 patients having profound and
54 severe loss. Our findings suggest that
inflammation  disrupts  cochlear homeostasis,
contributing to SSNHL.

The acute rise in inflammatory markers in SSNHL
patients suggests a distinct mechanism behind the
disease's rapid onset [7-13].In our study, patients
with SSNHL demonstrated significantly elevated
markers such as NLR (3.43 +£2.99 vs. 2.10 + 1.28, p
< 0.001), SII (953.72 + 855.02 vs. 561.74 + 355.60,
p < 0.001), and PIV (523.84 + 455.48 vs. 342.48 +
24547, p < 0.001) compared to controls. These
acute fluctuations suggest a unique process
involving vascular permeability, oxidative stress,
and immune-driven cochlear damage. The markers
correlate with hearing loss severity, seen in 48
profound and 54 severe cases, highlighting systemic
inflammation's role in SSNHL and the need for
further study.

Neutrophil-to-Lymphocyte Ratio (NLR)

The NLR has gained widespread recognition as a
simple, accessible, and reliable marker of systemic
inflammation. Its utility spans multiple medical
fields, including oncology, where it predicts tumor
progression and outcomes [20]; cardiology, as a
prognostic indicator in acute coronary syndromes
and heart failure [21]; and inflammatory diseases
such as ulcerative colitis, sepsis, and appendicitis
[22,23]. Consistent with these applications, our

study revealed significantly elevated NLR levels in
SSNHL patients compared to controls (3.43 + 2.99
vs. 2.10 £ 1.28, p < 0.001), supporting its role in
acute inflammatory conditions.

These findings align with the work of Ulu et al., who
similarly reported higher NLR values in idiopathic
SSNHL patients [24]. The elevated NLR levels in
our study indicate an immune imbalance, with
increased  neutrophil  activity and reduced
lymphocytes,  potentially  worsening  cochlear
inflammation and causing auditory dysfunction.
NLR’s simplicity, reliability, and predictive value
make it a useful marker for detecting and monitoring
systemic inflammation in SSNHL patients.

Systemic Immune-Inflammation Index (S11)

Initially introduced as a prognostic tool in oncology,
the SII  comprehensively measures immune-
inflammatory status by integrating neutrophil,
platelet, and lymphocyte counts [25]. In our study,
the mean SII value in SSNHL patients was
significantly higher compared to the control group
(953.72 + 855.02 vs. 561.74 + 355.60, p < 0.001).
Moreover, Sl demonstrated superior sensitivity
(58.5%) and AUC values (0.693) compared to NLR
in differentiating SSNHL patients from healthy
controls, suggesting its potential as a more robust
and nuanced assessment of systemic inflammation in
the context of SSNHL.

Including platelets in SII highlights their role in
inflammation and vascular function. Elevated SlI
levels in our study suggest heightened inflammation
and thrombosis, contributing to microvascular and
cochlear damage. SlI's integration of multiple
inflammatory markers makes it a valuable tool for
diagnosing and predicting SSNHL severity and
outcomes.

Pan Immune-Inflammation Value (P1V)

The PIV is a relatively new biomarker that integrates
neutrophil, platelet, monocyte, and lymphocyte
counts, offering a holistic measure of systemic
inflammation and immune response. In our study,
PIV levels were significantly elevated in SSNHL
patients compared to the control group (523.84 +
455.48 vs. 342.48 + 245.47, p < 0.001), highlighting
its potential relevance in inflammation-driven
conditions like SSNHL. Furthermore, the ROC
analysis showed a sensitivity of 51.5% and an AUC
value of 0.648, supporting its role in distinguishing
SSNHL patients from healthy individuals.
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PIV, unlike NLR and SlI, offers a broader view of
immune response by including monocytes, aiding in
detecting chronic inflammation. Elevated PIV levels
in our study highlight its potential as both a
diagnostic marker and an indicator of disease
progression and treatment response in SSNHL

Study Strengths and Limitations

This study contributes to understanding SSNHL by
evaluating the relationship between NLR, SII, and
PIV with the disease. It is the first to investigate SlI
and PIV in SSNHL, offering new insights into the
link between systemic inflammation and auditory
dysfunction. The use of routine, cost-effective blood
tests enhances clinical practicality.

However, the single-center design may limit
generalizability, and the retrospective nature
prevents establishing causality. Future multicenter
studies with larger, diverse cohorts are needed to
validate these findings, assess the prognostic value
of these markers, and explore their potential as
therapeutic targets.
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Abstract: Access to quality and reliable information sources during pregnancy, which is a special period,
is important for both maternal and fetal health. The reliability and quality of the information obtained
from video platforms such as YouTube are important. This study was designed to evaluate the quality and
reliability of YouTube videos on thyroid disorders which are common during pregnancy. A total of 248
videos found on YouTube with the keywords 'thyroid disorders during pregnancy,' ‘pregnancy and thyroid
disorders' and 'pregnancy and thyroid gland' were recorded. After applying criteria, the remaining 68
videos were evaluated. General characteristics of the videos, modified DISCERN scoring and Global
Quality Scale (GQS) scoring were performed. The videos were divided into two groups based on their
sources: Obstetricians and Gynecologists, and Internal Medicine/Endocrinology physicians. A 10-
parameter scoring system including necessary information about thyroid disease during pregnancy was
used. As a result of the analysis of 68 videos evaluated in the study; it was observed that the information
on diagnosis and treatment in the videos prepared by Internal Medicine/Endocrinology physicians
regarding of thyroid diseases in pregnancy was better than the videos prepared by Obstetrics and
Gynecology physicians (p<0.05). When videos were evaluated in terms of quality and reliability, both
groups were found to have similar quality and reliability. When all videos were analyzed, 41% were
classified of high quality, 41% were of medium quality, and 18% were of low quality. The quality and
reliability of YouTube videos on thyroid diseases during pregnancy were found to be high. However, the
video content needs to be more comprehensive.

Keywords: YouTube, Thyroid Disease, Pregnancy

Ozet: Ozel bir donem olan gebelikte kaliteli ve giivenilir bilgi kaynagma ulasim hem anne hem de fetiis
saghgi icin Onemlidir. Bu doénemde YouTube gibi video platformlarindan 6grenilen bilgilerin
giivenilirligi ve Kalitesi 6nemlidir. gebelik doneminde sik goriilen tiroid bozukluklari ile ilgili YouTube
video kalite ve giivenilirliginin degerlendirilmesi i¢in bu ¢aliyma dizayn edilmistir. YouTube’da, ‘gebelik
doéneminde tiroid hastaliklari’, ‘gebelik ve tiroid bozukluklari® ve ‘gebelik ve tiroid bezi’ anahtar
kelimeleri ile bulunan 248 video kaydedildi. Diglama kriterleri sonrasinda kalan 68 video degerlendirildi.
Videolarin genel 6zellikleri, modifiye DISCERN skorlamasi ve Global Quality Scale (GQS) skorlamasi
yapildi. Videolar kaynaklarma goére Kadin Hastaliklan ve Dogum doktorlar1 ile Ig
Hastaliklari/Endokrinoloji doktorlart olmak iizere iki gruba ayrildi. Gebelik doneminde tiroid hastalig: ile
ilgili gerekli bilgileri igeren 10 parametrelik bir puanlama sistemi kullanildi. Calismada degerlendirilen 68
video analizinin sonucunda; gebelikte tiroid hastahiklar1 acisindan I¢ Hastaliklari/Endokrinoloji
doktorlarinin hazirladiklar: videolarda tani ve tedavi konusundaki bilgilerin Kadin Hastaliklar1 ve Dogum
doktorlarinin hazirladig: videolardan daha iyi oldugu goriildi (p< 0,05). Paylagilan videolarin, kalite ve
giivenilirlik agisindan degerlendirildiginde her iki grupta benzer kalite ve giivenilirlikte oldugu goriildii.
Videolarin tamam incelendiginde %41’inin yiiksek kalitede, %41’inin orta kalitede, %18’inin diisik
kalitede oldugu goriildii. Gebelikte tiroid hastaliklart ile ilgili YouTube’da yayinlanan videolarin kalite ve
giivenilirligi  yiiksek bulunmustur. ~ Ancak video igeriklerinin daha kapsamli hale getirilmesi
gerekmektedir.
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1. Introduction

Nowadays, the internet is frequently used for health
research, For pregnant women, who are a special
population, the reliability and quality of information
are especially important. Misinformation may pose
a risk to both maternal and infant health.

Some physiological changes may occur in thyroid
hormones during pregnancy. Thyroid stimulating
hormone (TSH) level decreases due to the trotrophic
effect of human chorionic gonadotropin (hCG)
hormone secreted from the corpus luteum in early
pregnancy and from the placenta in late pregnancy.
Since hCG and TSH have a common alpha subunits,
weak thyroid stimulating effect of hCG occurs (1).
Hypothyroidism, hypertroidism or  subclinical
hypothyroidism due to physiological changes may
affect both mother and fetus. However, not all
fluctuations in thyroid function tests that occur
during pregnancy are pathological. Although the
fetal thyroid gland becomes functional between 10-
12 weeks, it does not mature until 18-20 weeks and
the fetus benefits from maternal thyroid hormone in
early pregnancy(2). Preterm labour, miscarriage, low
birth weight and impaired fetal neurodevelopment
may be seen due to untreated hypothyroidism.

The American College of Obstetricians and
Gynaecologists (ACOG) recommends that thyroid
function tests in pregnant women be kept within a
certain trimester-specific range. The trimester-
specific TSH range varies during pregnancy.
Symptomatic patients whose TSH values are not
within the specified range or who are clinically
symptomatic should be treated. lodine, has an
important role not only in thyroid hormone
production, but also during pregnancy period. The
need for dietary iodine intake increases by
approximately 50% during pregnancy. In case of
insufficient iodine intake, pregnant women should
be informed and necessary iodine supplementation
should be made for these women. Thyroid function
tests of pregnant women who get supplementation or
treatment should be followed up in every 4-6 weeks

(3)-

It has been shown that the internet and digital media
usage has been gradually increasing among pregnant
women in the United States of America (4).
Pregnant women use the internet to obtain some
information about frequently curious topics such as
fetal development, pregnancy complications, drug
use, and weight gain during pregnancy (5). YouTube
is one of the most used web-based platform where
health information resources are frequently used[6].

Accessing to YouTube which is the most widely
used global network facilitates getting some
information, since the internet access has become
easy and cheap associated with the development of
the information technologies worldwide. It is
necessary to evaluate whether the content and
quality of the videos presented here are appropriate
and additionally we should keep in mind that there
may be incomplete and misleading information.
Especially in a special period such as pregnancy,
getting some misinformation may pose some risks
for both mothers and babies. Accessing to reliable
and high quality video content becomes even more
important in this period.

It is important to evaluate thyroid gland functions
during pregnancy and inform pregnant women about
this issue. In our study, we aimed to evaluate the
content, quality and reliability of videos related to
thyroid diseases during pregnancy on the YouTube
video platform, which is easily accessible.

2. Materials and Methods

In our study, the videos related to thyroid diseases
during pregnancy on YouTube, were examined on
30 September 2024. Three trending topics related to
thyroid diseases during pregnancy were selected in
the search engine and a search was performed after
cache cleaning. The search was performed with the
keywords ‘thyroid diseases during pregnancy’,
‘pregnancy and thyroid disorders’ and ‘pregnancy
and thyroid gland’.

As a result of the keywords typed into the search
engine, a total of 248 videos were carefully
monitored by two independent investigators, taking
into account the exclusion criteria. Previous studies
have shown that the majority of internet searches
look at the first page and more than 83% view the
first 3 pages (7). Therefore, the sample size was
made by considering the first 3 pages.

Exclusion criteria (Figure 1);

1. Narration of the video by someone other than a
specialist in Gynaecology and Obstetrics, Internal
Medicine/Endocrinology

2. Having video content independent from the
subject

3. Having repetitive video

4. Audio is not clearly understood in the video
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Video total evaluated via database
(n=248)

Video unrelated to the topic (N=118)
Video uploaded by non-medical individuals (n=16)
Repeated video (n=40)
Video without audio content (n=6)

Video included in the study (n=68)

Figure 1. Flowchart of video selection according to exclusion criteria

Descriptive video characteristics such as URL
addresses of the videos included in the study, the
source of the video, duration (seconds), number of
likes and dislikes, number of comments, number of
views, time elapsed since the video was published
(days) were collected. Parameters related to thyroid
diseases in pregnancy were evaluated to determine
the appropriateness of the video content to the
subject matter.

Reliability assessment

The reliability and integrity of the video contents
were assessed using the modified DISCERN (m
DISCERN) scale. This scale is a scale created to
evaluate the reliability of information about the
questions and treatment options of individuals about
any problem in terms of health care. The m
DISCERN scale, which was adapted from the
original DISCERN scale, includes five questions
with ‘yes and no’ answers (8).

These questions are
1- Have reliable sources of information been used?

2- Are additional sources related to the problem
indicated?

3- Are the answers to the question presented in a
balanced and impartial manner?

4- |s the video short, clear and understandable?

5- Are controversial issues related to the subject
mentioned?

The reliability of the information given in the video
was scored from 1 to 5 by giving ‘1’ point if the
answer to these questions is yes and ‘0’ point if no.

Quiality assessment

The Global Quality Scale (GQS) is a scale that uses
a scoring system from 1 to 5 that provides
information about the usability, quality and flow of
videos. According to this system, 1-2 points indicate
low quality, 3 points indicate medium quality, and 4-
5 points indicate high quality (9).

The parameters used in the GQS scale are as
follows;

1- Video quality is low, site flow is slow,
information is insufficient, content is not suitable for
patients

2- In general terms, the video quality is poor, the
flow is weak and most of the information on the
subject is missing, the use for patients is limited

3- Medium quality and fluency video, some of the
important information is discussed but there is
missing information, partially sufficient for patients

4- The video quality and flow are good, it contains
most of the information on the subject and
controversial issues are addressed, useful for patients

5- Video quality and content are at a high level,
useful for patients, and provide clear information on
the subject.
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Evaluation of video content parameters

It is expected that the necessary topics and content
should be in the video in order to inform the patients
about thyroid diseases in pregnancy. The question
titles related to these topics were evaluated in the
video content, and 1 point was given if these
guestions were answered in the video, and 0 points
were given if not.

Parameters in the video content:

1- Is general information about thyroid diseases in
pregnancy given (complaints, symptoms, etc.)?

2- Is information about TSH values appropriate for
the gestational week provided?

3- Is information provided about how to diagnose
thyroid disease during pregnancy?

4- 1s information provided about the treatment to be
given to patients with thyroid disease?

5- Is information provided about the frequency of
thyroid disease during pregnancy?

6- Have pregnant women been provided with
information about nutrition in thyroid disorders?

7- Is information provided about the possible effects
of this period on the fetus?

8- Is information provided about the follow-up
periods of thyroid patients during pregnancy?

9- Is information provided about general
recommendations for patients with thyroid disease?

10- Is information provided for the follow-up of
patients with thyroid disease after pregnancy?

Ethical approval

Since YouTube™ is an open platform, no human
human or animal participants was included in the
study because the videos watched were general
information videos and no Ethics Committee
approval was required in this study, as in similar
studies(10).

Statistical analysis

Statistical analysis of our study was performed
using SPSS for Windows 20.0 (IBM SPSS,
Chicago). In the evaluation of the data, nominal data
were evaluated as number and percentage (%),
measured data were evaluated as mean + standard
deviation, median value (minimum - maximum).

Kolmogorov Smirnov test was used for normality
distribution of the groups. Mann-Whitney U test and
Kruskal-Wallis test were used for non-parametric
variables and Chi-Square test was used for the
evaluation of categorical data. p<0.05 was accepted
as statistically significant.

3. Results

Total of 248 videos reviewed in our study, 118 were
found to be irrelevant, 16 were uploaded by non-
medical individuals, 40 were repetitive videos, 6 had
unclear audio content and were excluded from the
study. The remaining 68 videos were included into
the study (Figure 1). The general characteristics of
the videos included in the study such as video
duration, number of views, number of likes/dislikes,
number of comments, number of days the video was
shown in Table 1.

The videos included in the study were divided into
two groups as Obstetrics and Gynecology and
Internal Medicine/Endocrinology doctors according
to the source who prepared the videos. It was found
that 35 of the videos were prepared by Obstetrics
and Gynaecology doctors and 33 by Internal
Medicine/Endocrinology doctors. When the videos
were divided into groups according to their sources,
and there were no statistically significant difference
between the two groups in terms of video duration,
number of views, number of likes, number of
comments, and number of days the video was
published. The mean GQS scores and m DISCERN
scores were 3.23+1.01 and 3.23+1.11; 3.42+0.93 and
3.61£0.82 in the videos prepared by Gynecology and
Obstetrics and Internal Medicine / Endocrinology
doctors, respectively. No statistically significant
difference was observed between the two groups in
terms of mean GQS and m DISCERN scores
(p>0.05) (Table 2).

It was found that the rate of informing about the
diagnosis of the disease was 0.66 + 0.48 and the rate
of informing about the treatment of the disease was
0.54 + 0.50 in the Obstetrics and Gynecology
physicians group, while the rate of providing
informing about the diagnosis of the disease was
0.91 + 0.29 and the rate of informing about the
treatment of the disease was 0.79 £ 0.41 in the
Internal Medicine/Endocrinology physicians group.
The rate of mentioning the diagnosis and treatment
of the disease was found to be statistically
significantly higher in videos prepared by Internal
Medicine / Endocrinology doctors (p<0.05).

All videos in the study were grouped as low quality
(1 to 2), medium quality (3) and high quality (4 to 5)
in terms of information quality according to GQS
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score. Twelve videos were low quality (18%), 28
videos were medium quality (41%) and 28 videos
were high quality (41%). The parameters that were
found to be statistically significant as a result of
pairwise comparison in the groups divided according
to GQS scores were shown in Table 3. The
publishing time of the high quality group was found
to be statistically longer than the medium quality
group. m DISCERN scoring and the number of
views were statistically significantly higher in the
high quality group than in the low and medium
quality groups. When the videos were evaluated in
terms of content parameters, it was found that
information about how to diagnose the disease,
treatment, follow-up period and possible effects of
the disease on the foetus were statistically
significantly higher in the high quality group
compared to the other groups (p<0.05) (Table 3).

The distribution of video content parameters
evaluated in the study shown in Table 4. It was

Table 1. Evaluation of general features of the videos (n=68)

observed that 68% of the videos provided general
information about thyroid diseases, 78% of them
about the diagnosing thyroid problems, 68%
provided information about treatment of the disease
and 69% were about possible effects on the fetus
during pregnancy period.

It was observed that some information was included
less than half of the videos, including 48% about
TSH value appropriate for the gestational week,
30% about the frequency of thyroid diseases during
pregnancy, 44% about the diet of pregnant women,
41% about the follow-up intervals of those with
thyroid disease during pregnancy, 41% about
general information about thyroid diseases during
pregnancy, and 33% about post-pregnancy follow-
up of those with thyroid disease during pregnancy
(Table 4).

Mean + SD

Median ( min — max)

Video duration (minute) 4,01+2,7

56790,74 + 153289,57
404,65 + 2885,04
0+0

37,19 £ 106,22
1697,40 £ 1059,23
3,32 +£0,96

3,39+ 1,03

Number of views
Number of likes
Number of dislikes

Number of comments
Number of days published
GQS score

m DISCERN score

2,03 (1,1- 16,2)
5200 (37 - 981000)
10 (0 - 24000)
0(0-0)

0 (0-549)

1440 ( 270 — 3960)
3(1-5)

3(0-5)

m DISCERN; Modified DISCERN, GQS; Global Quality Scale

Table 2. Comparison of video content between two areas of expertise

Obstetrics and Gynecology Internal medicine / Endocrinology
(n=35, 51,5%) (n=33, 48,5%) p
Mean+ SD Median (min-max) Mean= SD Median (min-max)

Video duration (minutes) 5,843,56 1,5 (0,42 - 15,19) 5,4+3,3 2,06(0,24- 17,27) 0,597
Number of views 68514+180599,68 3800 (55 — 981000) 46007,07+122126,11 5200 (37- 639000) 0,547
Number of likes 730+ 4049,83 10 (0- 24000) 71,67+181,71 11,00 (0- 820) 0,343
Number of comments 44,12+ 118,72 1(0-549) 30,94+94,70 0 (0- 523) 0,617
Number of days published 1768,2+1070,40 1800 (270 - 3960) 1629,9+1074 1350 (330 - 3960) 0,493
Information about the 0,66 + 0,48 1(0-1) 0,91 +0,29 1(0-1) 0,011
diagnosis of the disease
Information about the 0,29 + 0,45 0(0-1) 0,33 +0,47 0(0-1) 0,670
frequency of the disease
Information about the 0,54 +0,50 1(0-1) 0,79 + 0,41 1(0-1) 0,032
treatment of the disease
Information about follow- 0,60 + 1,53 0(0-1) 0,52 +0,50 1(0-1) 0,759
up of the disease
m DISCERN score 3,23+1,11 3(1-5) 3,61+0,82 42 -5 0,116
GQS score 3,23+1,01 3,00 (1,00 - 5) 3,42+0,93 3(2-5) 0,408

Mann- Whitney U test was used, m DISCERN; Modified DISCERN, GOS; Global Quality Scale
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Table 3. Classification of videos according to quality scale

Poor quality Medium quality High quality Pairwise comparison results
(n=12, 18%) (n=28, 41%) (n=28, 41%)
p
Mean+SD Median(mi Mean+SD Median Mean+SD Median (min-
n-max) (min-max) max) P-M M-H P-H
Video 4,66+5,15 1,41(1,11- 1,98 + 2,66 1,24 (0,24- 5,45 £5,15 3,36 (0,42-17,27) 0,014 - + -
duration(minutes) 14,14) 14,09)
Number of likes 66,84 £93,15 25,00 (2- 903,18+4616, 6 (0-24000) 97,92+181,2 16 (0-820) 0,171 - - -
277) 00 3

Number of | 42,16+113,99 8 (0-419) 30,59+107,73 0(0-549) 42,59+106,4 6 (0-523) 0,114 - - -
comments 4
m DISCERN 2,38+0,96 3(1-4) 3(2-4) 4,03+£080 4(2-5) 0,000 - + +
score 3,2540,71
Information about 0,38+0,50 0(0-1) 0,77+0,42 1(0-1) 0,92+0,26 1(0-1) 0,001 + - +
the diagnosis of
the disease
Information about 0,46+0,51 0(0-1) 0,51+0,50 1(0-1) 0,92+0,26 1(0-1) 0,001 - + -
the treatment of
the disease
Information about 0,15+0,37 0(0-1) 0,22+0,42 0(0-1) 0,48+0,50 0(0-1) 0,056 - - -
the frequency of
the disease
Information about 0,38+0,50 0(0-1) 0,33+0,48 0(0-1) 0,59+0,50 1(0-1) 0,090 - - -
nutritional support
Information about 0,38+0,50 0(0-1) 0,70+0,46 1(0-1) 0,88+0,32 1(0-1) 0,004 - - +
the effect on the
fetus
Information about 0,23+0,43 0(0-1) 0,22+0,42 0(0-1) 0,98+0,96 1(0-1) 0,000 - + +
the follow-up
period of the
disease
Number of views 97032,23+268 8200(55- 29436,22+743 1800(37- 67320,88+1 9300(146- 0,038 - +

850,41 981000) 93,51 244000 44036,12 639000) +
Provide  general 0,30+0,48 0(0-1) 0,37+0,49 0(0-1) 0,88+0,32 1(0-1) 0,052 - - -
information
Number of days | 1410,15+1140, 1080(270- 1830,77+1080 1140(390- 1680,18+10 1800(270-3960) 0,332 - - -
published 61 3930) ,16 3960) 20,15

Kruskal Wallis test was used, m DISCERN; Modified DISCERN, GQS; Global Quality Scale, P; Poor quality, M; Medium quality, H; High

quality

Table 4. Comparison of both areas of expertise according to video content

Total Obstetrics and Gynecology Internal medicine / Endocrinology
(n=68, %)

Yes No Yes No Yes No

1. Has general information been
given about;}rlg/;:ig;ieases during 46 (68%) 22 (32%) 21 13 25 9

2. Has information been given
abO”thTesvl:eevil(‘)‘EZf;T:‘fg‘yaje for | 33 (agos) 35 (52%) 16 15 17 20

3. Has information been given
abé)}?t how to'dlagnose thyr(;ld 53 (78%) 15 (22%) 23 1 30 4

isease during pregnancy?
4. Has information been given
about the treatment to be given to
those with thyroid disease during 46 (68%) 22 (32%) 20 16 26 6
pregnancy?

5. Has information been given

abqut the frec!uency of thyroid 21 (30%) 47 (70%) 10 25 1 9
disease during pregnancy?
6. Has information been given
about nutrition for those with o o

thyroid disease during pregnancy? 30 (44%) 38 (56%) 16 19 14 19
7. Has information been given 47 (69%) 21 (31%) 25 11 22 10
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about the possible effects of
thyroid disease on the fetus during
pregnancy?

8. Is information given about the
follow-up period of thyroid

0, 0,
patients during pregnancy? 28 (41%) 40(59%) 12 24 16 16
9. Are general recommendations
given about thyroid dlsease during 28 (41%) 38 (59%) 14 29 14 16
pregnancy?
10. Has information been given for|
follow-up after pregnancy? 23 (33%) 45 (67%) 12 26 11 19

4. Discussion

The accuracy and reliability of the information
provided in these videos are important in terms of
health literacy. Since pregnant women constitute a
special group, Diseases that occur during pregnancy
and the drugs used in their treatment are more
important than other populations in terms of both
women's and infants health. The quality and
reliability of the videos published on public video
platforms are as important as the content of the
subjects described in the videos.

It is important that the quality and reliability of the
videos should be high, because access to the
information is easy and more useful in those
platforms such as YouTube. We categorised the
videos according to the quality using GQS scores
and it was found that more than half of the videos
had at least medium quality in our study. YouTube
is a widely used video platform for the evaluation of
health information resources and the videos may be
published on various topics regarding diseases
which were seen during pregnancy (11). During
pregnancy, women often seek obtain some
information easily on the topics such as drug use
during pregnancy and gestational diabetes which
might affect the individual and infants health via
YouTube (12). In some studies, it has been
concluded that patients have good glycaemic control
and improved outcomes related to gestational
diabetes with easy access to information and
increased health literacy(13). There are many videos
on YouTube about thyroid diseases in pregnancy. In
our study, we evaluated the high quality and reliable
videos on YouTube, and we found that pregnant
women can benefit from YouTube by obtainig
useful and true information about this issue.

Thyroid disorders cause maternal and fetal changes
with different mechanisms at different periods
during pregnancy. Hypothyroidism has been is
estimated to occur in approximately 4% of
pregnancies and hyperthyroidism in approximately
2.4% of pregnancies (14). Since fetal thyroid gland

becomes functional around 18 to 20 weeks,
transplacental passage of maternal thyroid hormone
in early pregnancy becomes important for fetal
development. Due to the weak thyrotropic effect of
hCG, which is high in early pregnancy, causes TSH
levels to be lower in pregnant women than in non-
pregnant women (15). After the first trimester of
pregnancy, TSH level tends to increase due to the
decrease in hCG level. Therefore, TSH value
reference intervals may vary during early pregnancy
and in the later stages of pregnancy. These
mechanisms should be considered in the diagnosis
and treatment of thyroid disease. In our study,
general information about thyroid diseases in
pregnancy, diagnosis and treatment of thyroid
diseases in pregnancy, and possible effects of
thyroid diseases on the fetus were mentioned in
more than half of the videos, suggesting that the use
of YouTube video platform may be beneficial for
pregnant women.

The diagnosis, treatment and follow-up process of
the thyroid disease during pregnancy are performed
by both Obstetrics and Gynecology and Internal
Medicine / Endocrinology. In the current study, we
have found that the contents and informations of the
videos on YouTube were better prepared by Internal
Medicine/Endocrinology ~ compared  to  the
Obstetricians and Gynecologists.

There are different opinions regarding the follow-up
of thyroid diseases in pregnancy. The follow-up of
the disease is performed in accordance with the
recommendations of different organisations such as
the American Thyroid Association, the World
Health Organization, and the Turkish Society of
Endocrinology and Metabolism. Which diets to be
recommended for these patients were mentioned in
less than half of the videos that we examined. In this
respect, we think that YouTube video content should
be improved.
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A study of 223,512 pregnant women showed that
untreated overt hypothyroidism was associated with
an increased risk of preeclampsia, preterm delivery,
gestational diabetes mellitus and neonatal intensive
care unit admission[16]. Risk factors for thyroid
dysfunction include a history of thyroid dysfunction,
known thyroid antibody positivity, type 1 diabetes
mellitus, morbid obesity, and living in iodine-
deficient regions. Pregnant women with thyroid
disease and using levothyroxine during pregnancy
should be evaluated every 4 to 6 weeks until mid-
pregnancy and then once in the second and third
trimesters for a target value of TSH <2.5 mIU/L; the
risk of complications may increase at higher values
(17). While these risks have been shown in studies,
we think that the diagnosis, treatment, risk factors
and follow-up of the disease should be explained in
more detail by Gynecologists and Obstetricians on
the YouTube video platform.

During pregnancy, iodine requirement increases due
to various factors. There is an increase in estrogen-
mediated thyroid binding globulin and the
requirement for the fetal thyroid gland increases in
the advancing weeks of pregnancy. For these
reasons, 220 to 250 pg of iodine intake per day is
recommended during pregnancy(18). Daily oral
supplements containing 150 pg of iodine should be
recommended for women who are considering
pregnancy, are pregnant or breastfeeding. According
to our study data, we stated that sufficient
information was not provided regarding general
recommendations and diet; so more detailed
information should be provided to pregnant women
on YouTube informative videos regarding iodine
use.

In a YouTube study on gout, videos posted by
academic institutions and doctors were shown to
have higher DISCERN and GQS scores and greater
guality and reliability (19). In YouTube videos
posted on umbilical hernia, DISCERN and GQS

REFERENCES

1. Yamazaki, K., Sato, K., Shizume, K., Kanaji, Y. et
al., Potent thyrotropic activity of human chorionic
gonadotropin variants in terms of 1251 incorporation and
de novo synthesized thyroid hormone release in human
thyroid follicles. The Journal of Clinical Endocrinology &
Metabolism, 1995. 80(2): p. 473-479.

2. Burrow, G.N., Fisher D.A., Larsen P.R. Maternal
and fetal thyroid function. N Engl J Med, 1994. 331: p.
1072-1078.

3. Mandel, S.J., Hypothyroidism and chronic
autoimmune thyroiditis in the pregnant state: maternal
aspects. Best practice & research clinical endocrinology &
metabolism, 2004. 18(2): p. 213-224.

scores of videos posted by doctors were found to be
higher (20). Studies showed that videos on health
topics were more reliable and of higher quality when
posted by doctors. Our study has shown that the
topics posted by doctors may vary between different
departments, but are similar in terms of quality and
reliability. Using certain scales in the evaluation of
YouTube videos is important in terms of quality and
reliability standards.

Our Limitations

Since the videos published by non-medical
individuals were not evaluated in our study, we
could not comment on the reliability of other videos,
which is the primary limitation of our study.

5. Conclusion

This study was conducted to evaluate the content,
quality and reliability of videos published on the
YouTube video platform to raise public awareness
about thyroid diseases that are frequently
encountered during pregnancy. Thyroid diseases are
quite  common during pregnancy and the
management can be complicated due to the many
rules that the pregnant should comply with. Many
guestions about thyroid diseases during pregnancy
can remain unanswered for women. In order to solve
these questions more clearly, it is important to have
access more reliable sources for pregnant women.
The more recent and reliable videos published on
public video platforms such as YouTube are
important providing the appropriate and useful
information for those specific population. There may
be deficiencies even in videos published by experts
on the subject on this platform. In terms of diagnosis
and treatment of thyroid diseases during pregnancy,
Gynecologists and Obstetricians need to share more
detailed and reliable information. Pregnant women
may have difficulty accessing accurate information
about thyroid diseases that occur during pregnancy
from videos on YouTube video platforms.

4.  Sayakhot, P., Carolan-Olah M. Internet use by
pregnant women seeking pregnancy-related information: a
systematic review. BMC pregnancy and childbirth, 2016.
16: p. 1-10.

5.  Narasimhulu, D.M.Karakash, S., Weedon, J.,
Minkoff, H. Patterns of internet use by pregnant women,
and reliability of pregnancy-related searches. Maternal
and child health journal, 2016. 20: p. 2502-2509.

6. Van Kessel, P., 10 facts about Americans and
YouTube. 2019.

7. Jansen, B.J.,Spink, A. How are we searching the
World Wide Web? A comparison of nine search engine

402



Thyroid diseases during pregnancy and YouTube

transaction logs. Information processing & management,
2006. 42(1): p. 248-263

8.  Kocyigit, B.F., Akaltun, M.S., Sahin ,A.R. YouTube
as a source of information on COVID-19 and rheumatic
disease link. Clinical rheumatology, 2020. 39: p. 2049-
2054.

9.  Koller, U., Waldstein, W., Schatz, K., Windhager, R.
YouTube provides irrelevant information for the diagnosis
and treatment of hip arthritis. International orthopaedics,
2016. 40: p. 1995-2002.

10. Esen, E., Aslan, M.,Sonbahar, B.C., Kerimoglu, R.
S. YouTube English videos as a source of information on
breast self-examination. Breast cancer research and
treatment, 2019. 173: p. 629-635.

11.  Yuksel, B., Cakmak, K., Healthcare information on
YouTube: Pregnancy and COVID-19. International
Journal of Gynecology & Obstetrics, 2020. 150(2): p.
189-193.

12. Hansen, C., Interrante, J., Ailes, E., FreyM.,
Broussard, C., et al Assessment of YouTube videos as a
source of information on medication use in pregnancy.
Pharmacoepidemiology and drug safety, 2016. 25(1): p.
35-44.

13. Pirdehghan, A., Eslahchi, M., Esna-Ashari, F.,
Borzouei, S. Health literacy and diabetes control in
pregnant women. Journal of family medicine and primary
care, 2020. 9(2): p. 1048-1052.

14. Dong, A.C., Stagnaro-Green, A. Differences in
diagnostic criteria mask the true prevalence of thyroid
disease in pregnancy: a systematic review and meta-
analysis. Thyroid, 2019. 29(2): p. 278-289.

15. Li, C.,Shan, Z., Mao, J.,Wang, W., Xie,X., Zhou, W.,
et al., Assessment of thyroid function during first-
trimester pregnancy: what is the rational upper limit of
serum TSH during the first trimester in Chinese pregnant
women? The Journal of Clinical Endocrinology &
Metabolism, 2014. 99(1): p. 73-79.

16. Minnisto, T., Mendola, P., Grewal, J., Xie, Y., Chen,
Z., et al, Thyroid diseases and adverse pregnancy
outcomes in a contemporary US cohort. The Journal of
Clinical Endocrinology & Metabolism, 2013. 98(7): p.
2725-2733.

17. Moleti, M., Alibrandi, A., Di Mauro, M., Paola, G.,
Perdichizzi, L.G., et al. Preconception Thyrotropin Levels
and Thyroid Function at Early Gestation in Women with
Hashimoto Thyroiditis. J. Clin. Endocrinol. Metab.
2023;108:e464—e473.

18. Secretariat, W., Andersson, M., Benoist, B.,
Delange, F., Zupan, J. Prevention and control of iodine
deficiency in pregnant and lactating women and in
children less than 2-years-old: conclusions and
recommendations of the Technical Consultation. Public
health nutrition, 2007. 10(12A): p. 1606-1611.

19. Onder, M.E., Zengin, O. YouTube as a source of
information on gout: a quality analysis. Rheumatol Int.
2021 Jul;41(7):1321-1328.

20. Cakmak G. Evaluation of Scientific Quality of
YouTube Video Content Related to Umbilical Hernia.
Cureus. 2021 Apr 25;13(4):e14675.

©Copyright 2025 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr©Telif Hakki 2025 ESOGU Tip Fakilltesi - Makale metnine dergipark.org.tr/otdweb
sayfasindan ulasilabilir.

403


http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Journal of Med, 2025;47(3):404-411

DOI: 10.20515/0td.1634233

Research Article

Arastirma Makalesi

Osmangazi Journal of Medicine

e-ISSN: 2587-1579

Retrospective Evaluation of Patients Admitted to Intensive Care Unit in
Kahramanmaras Centered Earthquakes in Tiirkiye: A Single Center Analysis

Kahramanmaras Merkezli Depremlerde Yogun Bakim Unitesine Kabul Edilen Hastalarin Retrospektif Degerlendirilmesi: Tek Merkez

Analizi

Tuna Sahin', Devrim Akdag?

'Department of Anesthesiology and Reanimation, Adana City Training and Research Hospital, Adana, Tiirkiye
2 Department of Anesthesiology and Reanimation, Division of Critical Care, Adana City Training and Research Hospital, Adana, Tiirkiye

ORCID ID of the authors
TS. 0000-0002-2170-8476
DA. 0000-0002-0977-9140

Correspondence / Sorumlu yazar:
Tuna SAHIN

Department of Anesthesiology and Reanimation,
Adana City Training and Research Hospital,
Adana, Tiirkiye

e-mail: drtunas@hotmail.com

Ethics Committee Approval: The study was
approved by Adana City Training and Research
Hospital Clinical Research Ethical Committee
(Decision no: 2765, Date: 17.08.2023).

Informed Consent: This study did not require
informed consent.

Authorship Contributions:Conception or design
of the work:$.T. Data collection:$.T. Data
analysis and interpretation:A.D. Drafting the
article: S.T., A.D. Criticle revision of the article:
S.T., AD. Final approval of the version to be
published: S.T., A. D.

Copyright Transfer Form: Copyright Transfer
Form was signed by all authors.

Conflict of Interest: No conflict of interest was
declared by the authors.

Financial Disclosure: The authors declared that
this study received no financial support.

Received :07.02.2025
Accepted :24.03.2025
Published :.08.04. 2025

Abstract: On February 6, 2023, two major devastating earthquakes hit Turkey, impacting 11 provinces.
Kahramanmarag province was the epicenter. The aim of this study was to investigate the medical analysis
and survival status of earthquake victims admitted to the intensive care unit (ICU) after these earthquakes.
Factors associated with mortality among hospitalized earthquake victims were also explored. This
retrospective, cross-sectional, single-center study was conducted on earthquake victims who were
admitted to the ICU between February 6, 2023, and February 21, 2023. Data including demographic
characteristics, Acute Physiology and Chronic Health Evaluation 1l (Apache II) scores, Glasgow Coma
Scale (GCS) values, laboratory parameters, in- or out-of-institution referral status, survival status, length
of stay in the ICU, and hemodialysis requirements of all the patients were recorded. Of the 45 earthquake
victims (20 females and 25 males), the mean age was 38.9 + 18.7 years. 25 patients were intubated at the
time of admission to the ICU. A total of 19 patients required hemodialysis, 20 patients died, 9 patients
were referred inside the hospital, 16 were referred outside the hospital. It was observed in the study that
higher rates of intubation on admission, higher serum creatinine, procalcitonin, lactate and Apache II
values, lower Ph, neutrophil/ lymphocyte ratio (NLR) and GCS values showed an increased risk of death.
Earthquakes are life- threatening natural disasters. The definition of the clinical and laboratory parameters
of the earthquake victims is crucial on the prediction of survival status.

Keywords: Death, earthquake, intensive care unit, trauma, earthquake victim

Ozet: 6 Subat 2023'te Tiirkiye'yi vuran iki biiyiik yikic1 deprem 11 ili etkiledi. Kahramanmaras ili merkez
iissiiydii. Bu caligmanin amaci bu depremlerden sonra yogun bakim iinitesine (YBU) yatirilan
depremzedelerin tibbi analizlerini ve hayatta kalma durumlarim aragtirmakti. Ayrica depremde yatan
hastalarin 6liimiiyle ilgili faktorler de arastirildi. Bu retrospektif, kesitsel, tek merkezli ¢calisma, 6 Subat
2023 ile 21 Subat 2023 tarihleri arasinda yogun bakim iinitesine yatirilan depremzedeler {izerinde
gergeklestirildi. Tim hastalarin demografik ozellikleri, Akut Fizyoloji ve Kronik Saglik Degerlendirmesi
Il (Apache 1) skorlari, Glasgow Koma Skalasi (GKS) degerleri, laboratuvar parametreleri, kurum igi ve
dis1 sevk durumlari, sag kalim durumlari, yogun bakimda kalis siireleri, hemodiyaliz gereksinimleri gibi
verileri kaydedildi.45 depremzede (20 kadin ve 25 erkek) yas ortalamas: 38,9 + 18,7 yil idi. Yogun
bakima kabulde 25 hasta entiibe idi. Toplam 19 hastaya hemodiyaliz uygulandi, 20 hasta 6ldii, 9 hasta
hastane igine sevk edildi, 16 hasta hastane digina sevk edildi. Calismada, kabulde daha yiiksek entiibasyon
oranlarinin, daha yiiksek serum kreatinin, prokalsitonin, laktat ve Apache Il degerlerinin, daha diisiik Ph,
notrofil/lenfosit oran1 (NLR) ve GKS degerlerinin 6liim riskini artirdigi gozlendi. Depremler yasami
tehdit eden dogal afetlerdir. Deprem magdurlarimin klinik ve laboratuvar parametrelerinin tanimlanmast,
hayatta kalma durumunun tahmininde ¢ok 6nemlidir.

Anahtar Kelimeler: Oliim, deprem, yogun bakim iinitesi, travma, depremzede
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1. Introduction

Two major earthquakes hit Turkey on February 6,
2023, with a measured magnitude of 7.7 and 7.6 on
the Richter scale. Kahramanmaras province was the
center of the earthquakes, and 10 other provinces of
Turkey were also affected by the earthquake (1).

These earthquakes were not the first devastating
ones, because Turkey is located on earthquake
zones. In the past years, three major earthquakes, the
Van earthquake in 2011, the Marmara earthquake in
1999 and the Erzincan earthquake in 1939, were the
other deadliest earthquakes with a magnitude higher
than 7.0 Richter scale that Turkey has experienced
(2,3,4).

The sudden speed of onset, lack of warning systems,
and aftershocks cause earthquakes to be devastating
(5). After large and severe earthquakes, earthquake
victims may experience injury, disability, multiple
trauma and even death. Earthquake victims admitted
to the intensive care unit (ICU) may require
intubation, experience shock, suffer from multiple
organ failure, or undergo limb amputation. Crush
syndrome, acute kidney injury, compartment
syndrome, infection, sepsis, septic shock may be
observed in earthquake survivors in the ICU (6).

Demographic data, clinical and laboratory findings,
and intensive care scoring values of the patients can
be guiding for the course of the patients.

In a study age, respiratory rate, pulse rate, diastolic
blood pressure, presence of coronary heart disease,
chronic kidney disease, crush injury, malignant
tumor and Glasgow Coma Scale (GCS), are defined
as independent mortality related factors in early
assessment of the adult earthquake victims (7).

Our aim in this study was to investigate the
demographic characteristics, clinical and laboratory
outcomes and survival status of the victims in the
ICU within fifteen days following the
Kahramanmaras centered earthquakes. We also
determined the factors related to earthquake
inpatient death.

2. Materials and Methods

The local institutional Ethics Committee of Adana
City Training and Research Hospital approved the
study (approval no.2765 on August 17, 2023) and
the study complied with the principles of the
Helsinki Declaration.

This retrospective, cross-sectional, single-center
study involved patients who were affected by the

Kahramanmaras centered earthquakes and admitted
to the ICU of a training and research hospital. The
study comprised of 45 earthquake victims who were
admitted to the ICU between February 6, 2023, and
February 21, 2023. Patients with missing data were
not included in the study. The patients who were in
the ICU at that time and were not earthquake victims
were excluded from the study.

The earthquake victims' age, gender, length of stay
in the ICU, whether they were intubated at the time
of admission, whether hemodialysis was applied or
not, and whether they died or were alive were
recorded. Acute Physiology and Chronic Health
Evaluation Il (Apache 11 ) scores and GCS values
were recorded. Laboratory parameters of the
earthquake victims (Serum sodium (Na) , serum
potassium (K), serum blood urea nitrogen (BUN),
serum creatinine, serum calcium, serum ionized
calcium, serum albumin, serum  aspartate
aminotransferase (AST), serum alanine
aminotransferase (ALT), white blood cell (WBC)
count, hemoglobin (Hb), hematocrit (Htc),
neutrophil/lymphocyte ratio (NLR), pH, lactate, C-
reactive protein (CRP), procalcitonin) on admission
to the ICU were recorded.

2.1. Statistical analysis

The statistical analysis carried out in this study was
the IBM SPSS 25.0 (Armonk, NY: IBM Corp.) and
MedCalc 15.8 (MedCalc Software bvba, Ostend,
Belgium) program. Qualitative data was compared
by using The Chi-Square (x°) test. The normality of
the parameters was evaluated with the Shapiro-Wilk
test, skewness-kurtosis and graphical methods
(histogram, Q-Q Plot, Stem and Leaf, Boxplot). In
the evaluation of normally distributed quantitative
data, Independent Samples t test was used. For the
evaluation of the data that is not normally
distributed, Mann-Whitney U test was used. In order
to determine the distinctiveness of the variables, The
Receiver Operating Characteristic (ROC) curve
method was used. In the determination of risk ratios,
the Binary Logistic Regression test was used.
Statistical significance level was accepted as
o=0.05. Power analysis was performed with the
statistical package program G*Power 3.1.9.7 (Franz
Faul, Universitat Kiel, Germany); nl1=25 (10.5 +
4.7), n2=20 (5.6 + 4.4), a=0.05, Effect Size (d) =
0.94; power = 87%.
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3. Results

Among the forty- five earthquake victims in the
ICU, there were 20 females and 25 males. The mean
age of the patients was 38.9 + 18.7 years (min: 12,
max: 85). When admitted to the ICU, 25 patients
were intubated and 20 of them were not intubated.
The length of stay of the patients in the ICU was 7.2
+ 18.5 days (min: 1, max: 127). A total of 25
patients were discharged from the ICU; 9 of the
patients were referred within the institution and 16
were referred outside the institution. Hemodialysis
was applied to 19 of the patients. 20 of the patients
died. The general characteristics of patients are
shown in Table 1.

In comparisons made according to survival, a
statistically significant difference (p<0.05) between
survivors and non- survivors in terms of intubated
status on admission, length of ICU stays, serum
creatinine, procalcitonin, pH, lactate, NLR, Apache
I, GCS, in-institution referral and out-of-institution
referral values was determined.

In the non-survivor group, It was found that the
rates of intubation on admission were higher, ICU
stay times were shorter, serum creatinine,
procalcitonin, lactate and Apache Il values were
higher, Ph, NLR and GCS values were lower, and
there were no in-institution or out-of-institution
referrals.

No statistically significant difference (p>0.05)
between survival conditions in terms of other
variables was determined. Table 2 shows the
comparisons by survival of the patients.

Table 1. General characteristics of the patients

Serum creatinine, procalcitonin, pH, lactate, NLR,
Apache 1l score, GCS score and intubation on
admission: these are the variables that have a
clinically more significant difference in pairwise
comparisons between Survival-Mortality status and
that are not highly correlated. First, single logistic
regression was performed on these variables,
variables with p<0.05 were included in multiple
logistic regression, the Backward Stepwise method
was used in the analysis, and the model was
finalized in the fourth step. In this model,
approximately 45% of the dependent variable
(Survival-Mortality) could be explained (Nagelkerke
R2 = 0.445). According to this model, a statistically
significant relationship between Survival-Mortality
status and lactate, NLR and intubation on admission
variables was observed (p<0.05).

Mortality is approximately 1-fold higher in those
with high lactate values than in those without
(OR,1,03; 95% CI,1,00-1,05), approximately 0.9-
fold higher in those with high NLR values than in
those without (OR,0,90; 95% CI,0,82-1,00) , and
approximately 5-fold higher in those who are
intubated at admission than in those without
(OR/4,5; 95% CI,1,24-16,35). Table 3 shows the
evaluations with logistic regression.

Variables found to have differences in pairwise
comparisons were evaluated using ROC analysis.
Table 4 shows the ROC analysis of  serum
creatinine, procalcitonin, Ph, lactate, NLR, Apache
Il score and GCS score. The ROC curve results of
these parameters are also shown in Figure
lalbl.cl.dlelf1.g.

Mean + SD Median(Min-Max)
Gender * Female 20 44.4
Male 25 55.6

Age (years) 38.9+18.7 36.0 (12.0 - 85.0)
Intubated status on admission Yes 25 55.6
to the ICU * No 20 44.4
Length of stay in the ICU 72+18.5 4.0(1.0-127.0)
(days)
Referral inside the institution * Yes 9 20.0

No 36 80.0
Referral outside the institution Yes 16 35.6
* No 29 64.4
Glasgow Coma Scale Score 83+52 6.0 (3.0-15.0)
Apache Il Score 35.0+13.1 34.0(8.0-62.0)
Hemodialysis * Yes 19 42.2

No 26 57.8
Death * Yes 20 44.4

No 25 55.6

Data are presented as mean + SD, median (min-max) values; *: n/ %
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Table 2. Comparisons by survival of the patients

Survivor Non-survivor P value
(n=25) (n=20)
Gender Female 11 (%44.0) 9 (%45.0) 1.000°
Male 14 (%56.0) 11 (%55.0)
Age (years) 38.0+19.2 400+ 185 0.732°
Intubated status on admission to the Yes 10 (%40.0) 15 (%75.0) 0.0342
ICU No 15 (%60.0) 5 (%25.0)
Length of stay in the ICU (days) 7.0 (4.0-8.5) 2.0 (1.0-3.8) <0.001°¢
Serum blood urea nitrogen (mg/dL) 82.0 (46.0-138.0) 86.0 (73.5-122.5) 0.424°¢
Serum creatinine 1.8 (0.8-3.4) 2.7 (1.8-3.5) 0.032°¢
(mg/dL)
Serum sodium 138.6+6.3 138.2+ 6.1 0.793°
(mmol/L)
Serum potassium 54+13 54+ 14 0.980°
(mmol/L)
Serum calcium 7.6+ 1.0 73+12 0.399°
(mg/dL)
Serum ionized calcium 1.0+0.2 0.9+0.1 0.703°
(mmol/L)
Serum albumin 26.1+6.3 223£6.5 0.055°
(g'L)
Serum aspartate aminotransferase 306.0 (95.5-1039.5) 764.0 (185.0-1578.0) 0.185°
(U/L)
Serum alanine aminotransferase 154.0 (55.0-315.0) 335.0 (109.5-669.3) 0.083°¢
(U/L)
C- reactive protein 112.4 (60.3-169.5) 141.5 (56.2-298.5) 0.288°¢
(mg/L)
Procalcitonin 7.0 (0.5-20.5) 22.5 (6.4-73.6) 0.038°¢
(ng/mL)
pH 7.28+0.12 7.13+0.17 0.002°
Lactate 21.0 (14.0-36.0) 49,5 (23.3-71.5) 0.019°¢
(mmol/L)
White blood cell count 16.4 (13.1-22.8) 15.6 (10.3-32.0) 0.855°
(10°/uL)
Hemoglobin 11.2 (8.1-15.5) 9.3(7.7-15.2) 0.615°¢
(g/dL)
Hematocrit 34.4 (25.2-45.6) 29.4 (23.9-48.9) 0.982°¢
(%)
Neutrophil/lymphocyte ratio 14.5 (9.4-20.5) 9.4 (7.9-15.6) 0.040°¢
Apache |1 Score 29.8 124 41.6£11.1 0.002°
Glasgow Coma Scale Score 12.0 (5.0-15.0) 3.0 (3.0-6.8) 0.001°¢
Referral inside the institution Yes 9 (%36.0) 0 (%0.0) 0.002?
No 16 (%64.0) 20 (%100.0)
Referral outside the institution Yes 16 (%64.0) 0 (%0.0) <0.001?
No 9 (%36.0) 20 (%100.0)
Hemodialysis Yes 10 (%40.0) 9 (%45.0) 0.770?
No 15 (%60.0) 11 (%55.0)

Data are presented as mean + SD, n/ %, a: Chi-Square Test (n (%)), b: Independent Samples t Test (Mean + SD), c: Mann-Whitney U test (Median

((Q1-Q3)

Table 3. Evaluations with logistic regression

Univariate logistic regression analysis Multivariate logistic regression analysis
Risk factor B SE Wald OR 95%ClI p* B SE Wald OR 95%ClI p*
Creatinine 0.357 0.203 3.113 1.43 0.96 - | 0.078 - - - - - -
(mg/dL) 2.13
Procalcitonin -0.001 0.003 0.030 1.00 0.99 - | 0.862 - - - - - -
(ng/mL) 1.01
pH -6.697 2.406 7.748 0.00 0.00 — | 0.005 - -- -- -- -- --
0.14
Lactate 0.028 0.012 5.636 1.03 1.00 - | 0.018 0.035 0.015 5.579 1.04 1.01 — | 0.018
(mmol/L) 1.05 1.07
NLR -0.100 0.050 3.973 0.90 0.82 — | 0.046 -0.122 0.058 4.477 0.79 — | 0.034
0.88
1.00 0.99
Apache 11 0.084 0.030 7.668 1.09 1.02 — | 0.006 - -- -- -- -- --
1.15
GCs -0.218 0.072 9.258 0.80 0.70 - | 0.002 - - - - - -
0.93
Intubation on | 1.504 0.658 5.221 4.50 1.24 - | 0.022 1.650 0.807 4.180 5.21 1.07 - | 0.041
admission 16.35 25.34

*: Binary Logistic Regression Test (It is given only for the variables remaining in the model), Nagelkerke R*= 0.445, Hosmer and Lemeshow Test =

0.065,

Variable(s) removed on step 2: Apache 11, step 3: GKS, step 4: Ph,

B=, SE=, Wald=, Cl = confidence interval, OR = odds ratio.
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Table 4. ROC analysis of the prognostic parameters in predicting mortality

AUC 95%ClI Cut-off Sensitivity Specificity Youden +PV -PV p value
index
Creatinine 0.688 0.53-0.82 >1.35 95 44 0.390 57.6 91.7 0.019
(mg/dL)
Procalcitonin 0.682 053-0.81 | >245 95 44 0.390 57.6 91.7 0.027
(ng/mL)
pH 0.767 0.62-0.88 | <7.15 70 88 0.580 82.4 78.6 0.001
Lactate 0.706 0.55-0.83 >31 70 76 0.460 70.0 76.0 0.012
(mmol/L)
Neutrophil/lym | 0.680 0.52-0.81 | <8.85 50 84 0.340 714 67.7 0.027
phocyte ratio
Apache Il 0.771 0.62-0.88 | >29 95 56 0.510 63.3 93.3 0.00
GCS 0.785 0.64-0.89 | <4 70 84 0.540 77.8 77.8 0.00
AUC: area under curve, Cl: confidence interval,
0 pH 1o NLR o Apachelll
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Figure 1.a ROC curve results of the Ph

Figure 1.d ROC curve results of the Creatinine

Figure 1.b ROC curve results of the NLR

Figure 1.c ROC curve results of the Apache 11
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This single-center retrospective observational study
included 45 earthquake victims admitted to the
intensive care unit after devastating Kahramanmarag
centered earthquakes. Medical analysis and survival
status of the earthquake victims were examined.
Our study revealed that 8 factors were related to
earthquake inpatient death: intubated status on
admission, serum creatinine, procalcitonin, pH,
lactate, NLR, Apache Il scores, GCS values.

Earthquakes are sudden natural disasters that can
cause major destruction and loss of lives (5). The
Kahramanmaras centered earthquakes were among
the strongest earthquakes in the 21* century causing
more than 50.000 deaths and 119.000 injuries (8).

Disel et al evaluated the mortality related factors
detected in trauma patients admitted to the
emergency department after Kahramanmarag
centered earthquakes. They reported that they
determined no statistically significant difference in
terms of age and gender of the earthquake victims
who survived and died. They reported that higher
emergence hemodialysis requirement and lower
serum calcium, lower base excess and lower pH
levels were observed in the non-survivor group (9).
Like their study, our study results revealed that
there was no statistically significant difference
between genders and mortality and also, we found
lower Ph levels in the non-survivor group.

Qi et al investigated 72-h mortality in trauma
patients by using the base excess, lactate and pH
values of arterial blood gas analysis on admission.
They reported that the prognostic value of these
three parameters was as follows : lactate > BE > pH
(10). Like their study, we evaluated lactate and Ph of
the blood gas on admission, and we observed that
high lactate levels and low pH levels had predictive
value on mortality. Their study differed from ours in
that they investigated 72-hour mortality in adult
polytrauma patients with a large sample size.

Pan et al analyzed 2016 Taiwan earthquake for
earthquake related mortality. They evaluated the
victims of the earthquakes according to their age
definitions as: preschool (under 5 years), school (5-
14 years), adult (18-64 years) and elderly (above 64
years). They found that there was a strong
association between the time for extrication and
earthquake related mortality in their study. They also
reported that the elderly group had the highest
earthquake related mortality rate (11). Unlike them,
we did not assign the earthquake victims into groups
according to their ages in our study. Also, we found
no statistically significant difference between

survivors and non-survivors in terms of age in our
study.

Hu et al investigated the early and rapid factors of
in-hospital mortality of older adults (aged >65 years
old) earthquake trauma patients. They analyzed the
records of 7308 patients from West China
Earthquake Patients Database. They reported that 10
factors were related to in-hospital mortality. These
factors were: age, mean arterial pressure, pulse rate,
comorbidities such as deep wvein thrombosis,
coronary heart disease, chronic kidney disease,
dementia and malignant tumor, GCS and Triage
Revised Trauma Score (12). This study differs from
our study in terms of patient population because the
earthquake victims participating in this study were
only older adults. In our study, we determined GCS
as a common mortality determinant with this study.

It was not surprising that higher rates of intubation at
the time of admission were found to be associated
with earthquake inpatient death in our study as
critically ill trauma patients are commonly intubated
and admitted to the ICU.

APACHE is one of the predictive scoring systems in
the ICU by using the worst physiological values
measured within the patient’s first 24 hours of
admission to the ICU. Higher scores are related to
severe disease and higher risk of mortality. Godinjak
et al compared APACHE Il scoring system and
Simplified Acute Physiology Score Il (SAPS II)
scoring system for patient outcomes in the ICU.
They reported that APACHE Il score higher than
27.5 can predict the mortality of patients in the ICU
with 93.4 % specificity and 74.5% sensitivity (13).
In our study, the cut-off value for Apache Il was
>29 with the sensitivity of 95% and the specificity of
56%. APACHE I1 scores were 29.8 = 12.4 in the
survivor group and were 41. 6 £ 11.1 in the non-
survivor group.

Dilektasli et al investigated the NLR and mortality
relationship in critically ill trauma patients. They
calculated the NLR for each day in the ICU. They
reported that the NLR value on the first day of

hospitalization was not useful for outcome
prediction but on the 2™ and 5" day of
hospitalization the elevation in NLR was

independently associated with increased mortality
(14). We recorded the NLR only on admission to the
ICU. Unlike their study, we found that the lower
NLR was found to be related with increased
mortality in our study.
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Crush syndrome developing after an earthquake has
a lethal but reversible complication: Crush related
acute Kkidney injury. Erek et al investigated the
morbidity and mortality of a total of 639 patients
with crush injury related acute renal failure
following 1999 earthquake in the Marmara region,
Turkey. They reported that oliguria, hyperkalemia,
hyperphosphatemia, hypocalcemia, high creatinine
levels and high creatinine phosphokinase levels were
the most important clinical findings that were
observed. They reported that among 639 patients,
477 patients were dialyzed, and 162 patients were
not dialyzed. A total of 97 patients died. Mortality
rates were 17.2% (82 of 477) in dialyzed patients
and 9.3% (15 of 162) in non-dialyzed patients (15).
In our study, among 45 patients,19 patients were
dialyzed. 45% of the deceased patients received
dialysis and 55 % did not receive dialysis. And also,
higher creatinine levels were found to be associated
with increased mortality.

Procalcitonin is an acute phase reactant. The serum
level of procalcitonin rises in both response to
microbial infections and in severe trauma (16,17).
The relationship between procalcitonin and lactate
levels was associated with meaningful predictive
outcomes in a retrospective study that was carried
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Abstract: The aim of this bibliometric study was to analyze the global research landscape in Parkinson's
disease (PD) rehabilitation from 1995 to 2024. The present study employed a bibliometric analysis,
leveraging the Web of Science (WoS) database, to identify publications on "Parkinson's Disease
rehabilitation" from January 1995 to January 2024. The top 100 (T100) highest-cited articles were
identified through a meticulous examination of citation frequency. Extracted data included publication
year, journal name, citation count, authorship, study type, and regional contributions. Trends in
publication frequency were analyzed using linear and quadratic regression models, while Spearman's rank
correlation assessed relationships between total and annual citations. The Archives of Physical Medicine
and Rehabilitation contributed the most articles (n=13). Highly cited studies focused on exercise
interventions, virtual reality, and community-based rehabilitation, with the top article receiving 244
citations. The United States was the leading contributor, while Nieuwboer A. and Rochester L. were the
most prolific authors. Publication frequency showed non-linear growth, peaking around 2015 and slightly
declining thereafter. A moderate positive correlation (r = 0.59) between total citations and annual
citations reflected the sustained impact of influential works. This analysis highlights key contributors,
research trends, and global collaboration in PD rehabilitation. Future studies should focus on cost-
effective, scalable interventions and longitudinal evaluations of emerging therapies to improve patient
outcomes.

Keywords: Bibliometric analysis, parkinson disease, rehabilitation, web of science

Ozet: Bu bibliyometrik caligmanin amaci, 1995'ten 2024'e kadar Parkinson hastaligi (PH)
rehabilitasyonundaki kiiresel aragtirma ortamim analiz etmektir. Bu ¢aliymada, Ocak 1995'ten Ocak
2024'e kadar “Parkinson Hastalig1 rehabilitasyonu™ ile ilgili yayinlar1 belirlemek i¢in Web of Science
(WoS) veri tabanindan yararlanilarak bibliyometrik bir analiz yapilmistir. En gok atif alan ilk 100 (i100)
makale, titiz bir atif siklig1 incelemesiyle belirlenmistir. Elde edilen veriler arasinda yayin yili, dergi adi,
atif sayisi, yazarlik, calisma tiirii ve bolgesel katkilar yer almistir. Yayin sikligindaki egilimler dogrusal
ve ikinci dereceden regresyon modelleri kullanilarak analiz edilirken, Spearman'mn sira korelasyonu
toplam ve yillik atiflar arasindaki iliskileri degerlendirdi. The Archives of Physical Medicine and
Rehabilitation en fazla makaleye katkida bulunmustur (n=13). En ¢ok atif alan ¢alismalar egzersiz
miidahaleleri, sanal gerceklik ve toplum temelli rehabilitasyon konularina odaklanirken, en ¢ok atif alan
makale 244 atif almigtir. Amerika Birlesik Devletleri en ¢ok katkida bulunan tilke olurken, Nieuwboer A.
ve Rochester L. en iiretken yazarlar olmustur. Yayin sikligi dogrusal olmayan bir biiyiime gostermis,
2015 yili civarinda zirve yapmis ve sonrasinda hafif¢e diismistiir. Toplam atiflar ile yillik atiflar
arasindaki 1hml pozitif korelasyon (r = 0,59), etkili ¢alismalarin siirdiiriilebilir etkisini yansitmaktadir.
Bu analiz, PH rehabilitasyonuna katkida bulunan énemli kisileri, aragtirma egilimlerini ve kiiresel is
birligini vurgulamaktadir. Gelecekteki caligmalar, hasta sonuglarini iyilestirmek i¢in maliyet etkin,
Olgeklenebilir miidahalelere ve yeni ortaya ¢ikan tedavilerin uzunlamasma degerlendirmelerine
odaklanmalidir.

Anahtar Kelimeler: Bibliyometrik analiz, parkinson hastaligi, rehabilitasyon, web of science
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1. Introduction

Aging is considered a significant risk factor for
neurodegenerative diseases, with an increasing
prevalence of these conditions observed in ageing
populations (1). Parkinson's Disease (PD) is the
second most prevalent neurodegenerative disorder
worldwide, affecting approximately 1% of
individuals over the age of 60 (2). PD is typified by
a range of motor symptoms, including bradykinesia,
tremor, rigidity, and postural instability, as well as
non-motor symptoms such as cognitive impairment,
mood disturbances, and autonomic dysfunction (3).
These symptoms have a markedly deleterious impact
on patients' functional independence and quality of
life, underscoring the imperative for comprehensive
rehabilitative interventions (4).

The role of rehabilitation in PD has expanded
considerably in recent years, as traditional
pharmacological treatments, while efficacious in
symptom management, are unable to impede disease
progression (5). The wvalue of multimodal
rehabilitation approaches has grown, encompassing
physical therapy, occupational therapy, speech and
language therapy, and neuropsychological support.
These approaches target specific PD symptoms and
improve overall patient outcomes (6, 7).

Over the past two decades, there has been a notable
shift towards the utilisation of advanced technology
in rehabilitation. This has encompassed the
integration of robotics, virtual reality (VR), wearable
devices and non-invasive brain stimulation as
adjunctive therapies to conventional rehabilitation
practices (8). The wuse of robotic-assisted
rehabilitation has gained significant attention as a
potential means of enhancing motor recovery
through the administration of repetitive, task-
specific exercises that promote neuroplasticity and
functional improvements (9). A number of studies
have demonstrated that robotic-assisted gait training,
upper limb robotics, and exoskeletons can facilitate
improvements in motor function and mobility in
patients with PD (10, 11). Furthermore, VR-based
rehabilitation has demonstrated efficacy in
addressing both motor and cognitive impairments by
engaging patients in immersive environments that
encourage movement and improve balance,
cognitive function, and coordination (12).

These developments reflect a broader trend in PD
rehabilitation  research, characterised by an
increasing interdisciplinary collaboration among
neuroscientists, engineers, and rehabilitation
professionals. Notwithstanding the expanding corpus

of research, considerable obstacles persist in
facilitating the accessibility and cost-effectiveness of
these sophisticated interventions, particularly in
lower-income settings (13). Furthermore, the
absence of long-term data assessing the sustained
effects of technology-based rehabilitation represents
a significant gap in the current research landscape
(14).

Over the past decades, numerous studies have laid
the foundations for understanding and treating PD
through  rehabilitation  (15-17). However, a
comprehensive  evaluation of the specific
contributions from different countries, institutions
and authors, as well as an analysis of current
research hotspots and trends, remains a challenge.

Bibliometrics, first introduced in 1969, addresses
this need by applying statistical and mathematical
techniques to quantitatively evaluate the literature,
helping to identify influential contributors, emerging
trends and critical issues in research fields (18, 19).

This study applies bibliometric analysis to explore
the landscape of PD rehabilitation research over the
past 30 vyears. By systematically examining
contributions from key countries, institutions and
authors, this analysis provides valuable insights into
current research directions, highlights gaps requiring
further investigation and anticipates future trends.
The findings are intended to support the evidence-
based advancement of PD rehabilitation research
and inform the development of clinical guidelines.

2. Materials and Method

A detailed bibliometric study was conducted to
systematically examine trends and contributions in
PD rehabilitation research. The study analyzed the
literature from January 1995 to January 2024. The
Web of Science (WoS) database was selected as the
primary source for data collection. A title-specific
search was conducted in December 2024 using the
key term “Parkinson's Disease rehabilitation”. This
phrase was chosen based on preliminary searches
which showed that broader terms such as 'physical
therapy', 'motor recovery', or 'exercise' led to the
retrieval of many irrelevant results. Therefore, a
more specific phrase was selected to ensure the
inclusion of directly relevant studies. The WoS
database was selected to enable a comprehensive
search of the publications that make up the field,
thus providing the basis for quantitative bibliometric
evaluation and trend analysis.
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Three independent reviewers performed the search,
evaluation and data extraction to ensure the
reliability of the methodology. Articles were
carefully reviewed to confirm relevance to PD
rehabilitation, specifically focusing on studies
addressing physical, cognitive, and technological
interventions.  Articles were then curated in
descending order of citation frequency, highlighting
the most frequently cited and thus potentially most
influential publications within the PD rehabilitation
literature. It should be noted that this particular
analysis was not subject to any ethical approval or
informed consent requirements, as it exclusively
relied on published research data and did not involve
human or animal subjects.

The data extraction process entailed the retrieval of
pertinent information from the selected literature,
comprising publication information (such as the title,
authors, year of publication journal), study design
(such as randomized controlled trial, research article
or systematic review), and bibliometric indicators
(such as impact factor, H-index, quartile
classification). The annual citation rate (Citations
per Year, Cl) was calculated by dividing the total
citations (TC) through the number of years since
publication. The journals that contributed to the top-
cited articles were classified according to their
guartile rankings (Q1-Q3) based on their impact
factor and H-index, with a particular emphasis on
those with a high impact factor. Additionally, the
geographic distribution of article contributions and
individual author productivity were analyzed to
identify the leading countries and researchers in the
field.

The application of descriptive statistics was
instrumental in the summary of the characteristics of
the included articles, journals, authors, and
countries. Continuous variables, such as TC and Cl,
were expressed as median and range (min—max) due
to the non-normal distribution of citation data.
Categorical variables, such as study type, journal
guartile ranking, and country of contribution, were
expressed as frequency and percentage (n, %). The
Shapiro-Wilk test was employed for the purpose of
evaluating the normality of continuous variables. In
instances where the variables were non-normal,
Spearman's rank  correlation  analysis  was
implemented for the purpose of assessing the
relationships between total citations, average
citations per year, and year of publication.
Regression analyses (linear and quadratic) were
employed to identify trends in publication frequency
over time, as well as relationships between total
citations and average annual citations. The selection
of these models was based on preliminary scatterplot
inspections suggesting a curvilinear pattern. Model

fit was assessed using the R2 coefficient of
determination. The p value was considered to be
statistically significant if it was less than 0.05. All
statistical analyses were performed employing IBM
SPSS Statistics, version 22.0.

3. Results

Figure 1 displays the trajectory of Parkinson's
rehabilitation-related publications over time, with
analysis conducted using linear and quadratic
regression models. The data indicate a gradual
increase in the frequency of publications from 1995
to approximately 2015, followed by a slight decline
in recent years. The higher R? value for the quadratic
model suggests that research activity in Parkinson's
rehabilitation grew in a nonlinear manner, with rapid
increases during the early 2000s, potentially
reflecting the emergence of interest in innovative
rehabilitation approaches, such as exercise-based
interventions and virtual reality. The decline
observed after 2015 may be attributable to a shift in
research priorities or a degree of saturation in
specific research domains.

Figure 2 shows the annual citation frequency for
articles on Parkinson's rehabilitation covering the
period from 1995 to 2024. The data reveals a
significant increase in citations over the period
examined, highlighting the expanding impact and
importance of research in this field. The first growth
period is defined as the period between 1995 and
2010. The gradual increase in citations during this
period indicates a consistent increase in basic
research in the field of Parkinson's rehabilitation.
The next period, 2010-2020, is characterized by an
accelerated growth phase. A significant increase in
citations occurred after 2010, peaking around 2020.
This period likely reflects the proliferation of highly
impactful studies, including randomized controlled
trials and systematic reviews, as well as advances in
therapeutic modalities such as exercise interventions
and virtual reality applications. The recent decline in
citations (post-2020) might be ascribed to a variety
of reasons, comprising the publication of fewer
high-impact studies, shifts in research focus, or the
effects of the global pandemic, which may have
temporarily impacted research dissemination.

Figure 3 presents a scatter plot that examines the
relationship between the total number of citations
and the average number of citations per year for
articles on Parkinson's rehabilitation. The data
indicate a positive correlation, suggesting that
articles with a higher total citation count tend to
maintain a higher annual citation rate. The red line
represents the best-fit linear regression model. The
R-squared value is 0.59, indicating that 59% of the
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variation in average annual citations can be
explained by the total number of citations. The
moderate to strong correlation serves to underscore
the persistent and long-term impact of highly cited
articles. The majority of articles exhibit a low
citation range, with a total number of citations below
100 and an annual average of less than 10. This
observation reflects the prevalence of low-impact
studies in the field. However, a few outliers with
high total and annual citation rates (e.g., total
citations >200, annual average >15) indicate
extraordinary impact in the field. The shaded region
around the regression line represents the confidence
interval, indicating variability in the observed data.
It should be noted that papers with similar TC may
differ in annual rates due to factors such as year of
publication or relevance.

Figure 4 (a) illustrates the distribution of
contributions to T100 articles by country. In
alignment with global research endeavors in the
domain of Parkinson's rehabilitation, the United
States emerges as the foremost contributor, trailed
by Italy and the United Kingdom. Figure 4 (b)
illuminates the individual authors who have made
the most significant contributions to T100 articles.
Author Nieuwboer A. leads the list with seven
papers, followed by Author Rochester L., who has
contributed six papers, underscoring their substantial
influence and expertise in this field.

Table 1 presents the distribution of T100 articles by
journal. The Archives of Physical Medicine and
Rehabilitation leads with 13 articles, followed by

Neurorehabilitation and Neural Repair and
Movement Disorders, each contributing 6 articles.
The highest impact factor (IF) is 8.8 for the
Cochrane Database of Systematic Reviews and 7.7
for Neurology. The H-index, which indicates the
quality of a journal's research and its impact on
citations, is highest for Neurology (411) and
Movement Disorders (229). While most of the
journals are classified as Q1, which reflects their
top-tier status, contributions also come from Q2 and
Q3 journals.

The top 20 articles included randomized controlled
trials (RCTs), systematic reviews, and research
articles. The studies most frequently cited were
those conducted by Duncan et al. (2012) and Troche
et al. (2010), which focused on community-based
dance and swallowing rehabilitation. These studies
were cited a total of 244 times. The article by Dockx
et al. (2016) exhibited the highest annual citation
rate (26.12), wherein the authors examined the
potential of VR for rehabilitation purposes.
Additionally, exercise interventions were a
prominent feature of the literature, as evidenced by
studies conducted by Tajiri et al. (2010) (TC: 220)
and Schenkman et al. (2012) (TC: 154). Other
studies explored novel treatments, such as VR and
rhythmic sensory stimulation, and emphasized
innovation in treatment approaches (Table 2).
Descriptive statistics for the top 20 most cited papers
reveal a median total citation count of 160.0 (range:
120-244) and a median annual citation rate of 11.05
(range: 5.21-26.12).

Publication Year Trend with Linear and Quadratic Fits

er of Publications

Numbs

x | x Data
— Linear Trend {R?=0.37)
— Quadratic Trend (R?=0.44)

1995 2000 2005

2010 2015 2020

Publication Year

Figure 1. Trend in publication years with linear and quadratic fits (The quadratic model demonstrated a better fit (higher R?)
compared to the linear model, suggesting that the trend in publication frequency was not purely linear but exhibited a growth-peak-
decline pattern)
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Figure 3. Correlation Between Total Citations and Average Per Year (The coefficient of determination (R? = 0.59) indicates that
59% of the variability in average annual citations can be explained by total citations. This suggests a moderately strong relationship
between citation volume and long-term impact)
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Figure 4. Number of contributions to T100 articles according to: a) countries and b) authors.

Table 1. Journals with T100 articles, ranked according to >2 times cited

Journal name Number of IF H- Q
articles Index Classification

ARCHIVES OF PHYSICAL MEDICINE

AND REHABILITATION 13 3.6 216 Q1

NEUROREHABILITATION AND

NEURAL REPAIR 6 3.7 128 Q1

MOVEMENT DISORDERS 6 7.4 229 Q1

PHYSICAL THERAPY 5 35 176 Q1

FRONTIERS IN NEUROLOGY 5 2.7 105 Q3

PARKINSONISM & RELATED 3.1 122 Q2

DISORDERS 5

JOURNAL OF NEUROENGINEERING

AND REHABILITATION 4 5.2 120 Q1

AMERICAN JOURNAL OF PHYSICAL

MEDICINE & REHABILITATION 3 2.2 117 Q2

NEUROREHABILITATION 3 1.7 78 Q2

JOURNAL OF REHABILITATION

RESEARCH AND DEVELOPMENT 3 1.04 121 Q1

NEUROLOGY 2 7.7 411 Q1

COCHRANE DATABASE OF

SYSTEMATIC REVIEWS 2 8.8 327 Q1

JOURNAL OF NEUROLOGIC

PHYSICAL THERAPY 2 2.6 64 Q1

NEUROSCIENCE AND

BIOBEHAVIORAL REVIEWS 2 7.5 288 Q1

NEUROLOGICAL SCIENCES 2 2.7 87 Q1

FUNCTIONAL NEUROLOGY 2 127 49 Q3

JOURNAL OF AGING AND PHYSICAL

ACTIVITY 2 14 69 Q3

CLINICAL REHABILITATION 2 2.6 125 Q1

JOURNAL OF PARKINSONS DISEASE 2 4 68 Q2
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Table 2. General information related to the top 20 articles on parkinson rehabilitation

Title Authors Source Title PY TC Cl AT

20.33 Randomized
1-Randomized Controlled Trial of Community-Based Dancing to Modify NEUROREHABILITATION Controlled
Disease Progression in Parkinson Disease Duncan et al. AND NEURAL REPAIR 2012 244 Trial

17.42 Randomized

2-Aspiration and swallowing in Parkinson disease and rehabilitation with Controlled
EMST A randomized trial Troche et al. NEUROLOGY 2010 244 Trial

3-The power of cueing to circumvent dopamine deficits: A review of Rubinstein et 11.04 Review
physical therapy treatment of gait disturbances in Parkinson's disease al. MOVEMENT DISORDERS 2002 243

4-Attending to the task: Interference effects of functional tasks on ARCHIVES OF PHYSICAL 11.20 Controlled
walking in Parkinson's disease and the roles of cognition, depression, Rochester et MEDICINE AND Clinical Trial
fatigue, and balance al. REHABILITATION 2004 224

15.71 Research

5-Exercise exerts neuroprotective effects on Parkinson's disease model of

rats Tajiri et al. BRAIN RESEARCH 2010 220 Article
COCHRANE DATABASE OF 26.12 Systematic
6-Virtual reality for rehabilitation in Parkinson's disease Dockx et al. SYSTEMATIC REVIEWS 2016 209 Review

16.54 Randomized

7-Treadmill exercise elevates striatal dopamine D2 receptor binding Controlled
potential in patients with early Parkinson's disease Fisher et al. NEUROREPORT 2013 182 Trial
8-PHYSICAL THERAPY AND PARKINSONS-DISEASE - A COMELLA 59 Controlled
CONTROLLED CLINICAL-TRIAL etal. NEUROLOGY 1994 177 Clinical Trial
ARCHIVES OF PHYSICAL 915 Research
9-The effect of external rhythmic cues (auditory and visual) on walking Rochester et MEDICINE AND
during a functional task in homes of people with Parkinson's disease al. REHABILITATION 2005 174 Article
JOURNAL OF 11.06 Systematic
10-The Effects of Exercise on Balance in Persons with Parkinson's NEUROLOGIC PHYSICAL Review
Disease: A Systematic Review Across the Disability Spectrum Dibble et al. THERAPY 2009 166
12.83 Randomized
11-Exercise for People in Early- or Mid-Stage Parkinson Disease: A 16- Schenkman et Controlled
Month Randomized Controlled Trial al. PHYSICAL THERAPY 2012 154 Trial
9.56 Research
12-Effects of rhythmic sensory stimulation (auditory, visual) on gait in EXPERIMENTAL BRAIN
Parkinson's disease patients Arias et al. RESEARCH 2008 153 Article
13-Motor learning, retention and transfer after virtual-reality-based 11.66 Controlled
training in Parkinson's disease - effect of motor and cognitive demands of dos  Santos Clinical Trial
games: a longitudinal, controlled clinical study Mendes et al. PHYSIOTHERAPY 2012 140
ARCHIVES OF PHYSICAL 56 Research
Van Emmerik MEDICINE AND
14-Identification of axial rigidity during locomotion in Parkinson disease etal REHABILITATION 1999 140 Article
15-It Is Not About the Bike, It Is About the Pedaling: Forced Exercise EXERCISE AND SPORT 10.23 Review
and Parkinson's Disease Alberts et al. SCIENCES REVIEWS 2011 133
16-Integration of motor imagery and physical practice in group treatment NEUROREHABILITATION 7.70 Controlled
applied to subjects with Parkinson's disease Tamir et al. AND NEURAL REPAIR 2007 131 Clinical Trial
AMERICAN JOURNAL OF 65 Research
17-Role of sensory input and muscle strength in maintenance of balance Nallegowda PHYSICAL MEDICINE &
gait and posture in Parkinson's disease - A pilot study etal. REHABILITATION 2004 130 Article
18-Effects of virtual reality rehabilitation training on gait and balance in 25.6 Systematic
patients with Parkinson's disease: A systematic review Leietal. PLOS ONE 2019 128 Review
ARCHIVES OF PHYSICAL 7.41 Controlled
19-The immediate effect of attentional, auditory, and a combined cue MEDICINE AND Clinical Trial
strategy on gait during single and dual tasks in Parkinson's disease Baker et al. REHABILITATION 2007 126
AMERICAN JOURNAL OF 521 Research
20-Resistance training and gait function in patients with Parkinson's Scandalis et PHYSICAL MEDICINE &
disease al. REHABILITATION 2001 120 Article

H-Index: Hirsch Index, Q Classification: Quarter classification of Journal

PY: Publication year, TC: Total citations, Cl: Citation index, AT: Article type

IF:
Impact
factor,
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4. Discussion

Bibliometric  analysis is a  foundational
methodology for deciphering the intricacies of
scientific research environments. Through the
guantitative assessment of patterns in publication
output, citation impact, and thematic evolution,
bibliometrics serves as a potent instrument for
accentuating influential contributors, emerging
trends, and under-explored areas of research (18).

In the domain of PD rehabilitation, marked by
rapid technological advancements and
multidisciplinary innovations, bibliometric insights
are indispensable. These insights provide a
retrospective assessment of progress and identify
pathways for future discoveries and global
collaboration. Spanning nearly three decades of
research, this bibliometric study provides a
powerful analysis of the evolution of PD
rehabilitation. The findings reveal a dynamic
interplay of innovation, collaboration and ongoing
challenges and provide a comprehensive
framework for understanding the trajectory of this
critical field.

The observed correlation between total and annual
citation rates implies that highly cited articles
maintain consistent scholarly influence over time.
This may reflect the foundational nature or
widespread applicability of these studies, which
continue to be referenced regardless of publication
year.

The United States has emerged as the top
contributor to PH rehabilitation research, supported
by strong funding sources, advanced academic
infrastructure, and an  understanding  of
interdisciplinary collaboration (2, 4), while ltaly
and the United Kingdom have also made
significant contributions, reflecting the global
nature of efforts to advance rehabilitation.
Researchers such as Nieuwboer and Rochester
have made significant contributions to the field of
motor rehabilitation and provided foundational
knowledge that continues to inform evidence-based
clinical practice (20, 21). The role of leading
academic journals such as Archives of Physical
Medicine and Rehabilitation, Neurorehabilitation
and Neural Repair and Movement Disorders has
been instrumental in the dissemination of high
quality research findings. These journals not only
increase the visibility of influential studies, but also
serve as conduits for integrating the latest findings
into clinical practice (22).
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The preponderance of Q1-ranked journals among
the most cited articles serves to emphasize the
rigorous academic standards and relevance of PD
rehabilitation research to evidence-based medicine.
The integration of advanced technologies into PD
rehabilitation represents a paradigm shift that is
redefining the scope and impact of therapeutic
interventions. VR exemplifies this transformation
by offering immersive environments that promote
motor and  cognitive  recovery  through
neuroplasticity and patient engagement (9).
Robotics-assisted therapies have become an
integral part of advancing motor recovery by
providing measurable and reproducible outcomes
due to their precision, consistency and task
specificity (10). Wearables and tele-rehabilitation
platforms  represent  another  frontier in
technological ~ advancement by increasing
accessibility and enabling real-time monitoring of
patient  progress. These technologies are
particularly valuable for extending care to remote
and underserved populations, filling gaps in
healthcare access and equity (23). Collectively,
these innovations mark a shift towards
personalized, data-driven care, aligning
rehabilitation strategies with the principles of
precision medicine. Exercise-based interventions
remain fundamental, with new approaches such as
community-based dance therapy and rhythmic
sensory stimulation addressing not only motor
impairments but also emotional well-being and
social connectedness (24, 25). These holistic
strategies emphasize the multidimensional nature
of rehabilitation, going beyond physical restoration
to include psychological and social health. Despite
the notable advancements in the field, significant
barriers persist. Accessibility remains a critical
issue; the high costs of technologies such as VR
and robotics limit their widespread adoption,
particularly in low- and middle-income countries
(26). Addressing these inequalities necessitates
scalable, cost-effective solutions that provide equal
access to high-quality rehabilitation. Another
notable shortcoming is the limited availability of
longitudinal data assessing the sustainable impact
of new interventions.

While short-term benefits are well-documented, the
long-term efficacy of technologies such as VR and
robotics on motor recovery, quality of life, and
neurodegenerative progression has not been
adequately investigated (12). Addressing this gap
with robust longitudinal research will provide the
necessary evidence to inform comprehensive
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clinical guidelines.

The observed peak in publication activity around
2015, followed by a mild decline, may reflect
thematic saturation in traditional rehabilitation
approaches. During the 2005-2015 period,
intensive research on physiotherapy, gait training,
and exercise-based interventions reached maturity.
Subsequently, the focus of scientific interest may
have shifted toward emerging areas such as
telerehabilitation, wearable technologies, and
artificial intelligence (Al) supported therapy, which
may not always be indexed under traditional
‘Parkinson’s Disease rehabilitation’ keywords (23,
27). One such area that has seen significant growth
in recent years is the integration of Al and machine
learning in rehabilitation (3). The application of Al
in rehabilitation has the potential to transform the
field environment by personalizing interventions,
predicting patient outcomes and improving the
efficiency of rehabilitation delivery.

The decline in citation counts after 2020 may also
be partially attributed to the COVID-19 pandemic,
which disrupted non-urgent clinical research
worldwide and affected dissemination and
publication cycles (28).

While this bibliometric study offers valuable
insights into global research trends in PD
rehabilitation, it is important to note that it is not
without its limitations. First, the study's exclusive
reliance on the WoS database may have resulted in
the omission of relevant publications indexed in
other databases, such as PubMed or Scopus. This
limitation  reduces the  study's  overall
comprehensiveness. Second, the study's emphasis
on citation criteria introduces a form of citation
bias, as highly cited studies may not always
represent the most clinically relevant or
methodologically rigorous research. Ultimately, the
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Abstract: The kinetic chain refers to the coordination of segments of the body for holistic movement; its
assessment and enhancement have the potential to improve sports performance and reduce the risk of
injury. This study aims to explore the relationship between body composition, hamstring flexibility, and
closed kinetic chain lower extremity stability. A total of 92 young adults who were uninjured and
exhibited a moderate level of physical activity were the subjects of a series of tests designed to ascertain
their body composition using bioimpedance analysis, hamstring flexibility using the sit-and-reach test,
and lower extremity kinetic chain function using the closed kinetic chain lower extremity stability test
(CKCLEST). An analysis revealed no discernible relationship between the CKCLEST test score and body
composition measurements or sit-and-reach test scores, with a statistical significance level of p<0.05. It is
important to recognise that factors such as body composition and flexibility may not directly influence
CKCLEST results. The findings of this study are anticipated to facilitate a more efficacious utilisation of
CKCLEST in clinical practice and a more profound comprehension of its potential benefits.

Keywords: Body composition, Closed kinetic chain, Flexibility, Lower extremity, Physical activity.

Ozet: Kinetik zincir, biitinsel hareketler i¢in viicut segmentlerinin koordinasyonunu ifade eder;
degerlendirilmesi ve gelistirilmesi spor performansini iyilestirme ve yaralanma riskini azaltma
potansiyeline sahiptir. Bu ¢alisma, viicut kompozisyonu, hamstring esnekligi ve kapali kinetik zincir alt
ekstremite stabilitesi arasindaki iligkiyi aragtirmayr amaglamaktadir. Yaralanmamis ve orta diizeyde
fiziksel aktivite diizeyine sahip toplam 92 geng yetiskine, viicut kompozisyonlarini degerlendirmek igin
biyoimpedans analizi, hamstring esnekligini degerlendirmek igin otur-eris testi ve alt ekstremite kinetik
zincir fonksiyonunu belirlemek igin kapali Kinetik zincir alt ekstremite stabilite testi (CKCLEST)
uygulanmustir. Yapilan analizler sonucunda, p<0,05 istatistiksel anlamlihk diizeyi ile, CKCLEST test
puantyla viicut kompozisyonu dlgtimleri veya otur-eris test skorlari arasinda 6nemli bir iligki olmadig
goriilmuistiir. Viicut kompozisyonu ve esneklik gibi faktorlerin, CKCLEST sonuglarini dogrudan
etkilemeyebileceginin akilda tutulmasi 6nemlidir. Bu ¢aligmanin bulgularimin, CKCLEST'in klinik
uygulamada daha etkili bir sekilde kullanilmasi ve potansiyel faydalarmin daha derinlemesine
anlagilmasini kolaylagtirmas: beklenmektedir.

Anahtar Kelimeler: Viicut bilesimi, Kapali kinetik zincir, Esneklik, Alt ekstremite, Fiziksel aktivite.
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Effect of Body Composition and Hamstring Flexibility on Closed Kinetic Chain Lower
Extremity Stability

1. Introduction

The kinetic chain refers to the coordinated activation
of extremity muscles to perform activities requiring
flexibility, strength, proprioception, and endurance
(1). In closed kinetic chain activity, the terminal
joint encounters resistance, restricting free
movement, while open kinetic chain activity allows
the terminal joint to move freely (2). Muscle
activation patterns generate segment movements and
positions, with length-dependent patterns controlling
joint distortions and force-dependent patterns
harmonizing movements across multiple joints.
These patterns create stability and allow for
voluntary muscle activity (3).

The realization that closed kinetic chain exercises
can enhance dynamic stability via approximation
and co-contraction of joints, as well as the resulting
compression, has led to a notable rise in the
incorporation of such activities into clinical
rehabilitative regimens. Moreover, it has prompted
the notion that the evaluation of stability via closed
kinetic chain activities may elucidate whether
patients are prepared to resume their activities or if
they require additional rehabilitation (4).

The Closed Kinetic Chain Lower Extremity Stability
Test (CKCLEST) is a performance-based
assessment that provides quantitative data for
evaluating lower extremity stability in closed kinetic
chains. It is a practical and economical tool that can
be utilised in both clinical and sports settings. The
test involves quantifying the number of times
subjects make contact with their opposite foot to the
outside diagonal of the other foot in a closed kinetic
chain position (push-ups), alternating with three
trials for 15 seconds (5).

Research shows that a higher body mass index
(BMI) is negatively correlated with hamstring
flexibility, indicating that increased body fat may
hinder muscle flexibility (6). Additionally, greater
hamstring flexibility is linked to improved dynamic
stability in the lower extremities during closed
kinetic chain exercises, which are considered more
effective than open kinetic chain exercises for
enhancing balance and stability (7). Given these
relationships, there is a pressing need for further
research to investigate how body composition,
hamstring flexibility, and closed Kkinetic chain
stability are interconnected, particularly across
different populations and athletic contexts (8).
Understanding these dynamics could lead to targeted
interventions designed to improve lower extremity
function and overall physical performance. The

present study was designed with the objective of
evaluating a potential correlation of body
composition and hamstring flexibility with closed
kinetic chain lower extremity stability in young
adults.

2. Materials and Methods
2.1.Participants

This cross-sectional study was conducted at Trakya
University Faculty of Medicine between September
2024 and January 2025. The inclusion criteria were
that the participants should be 18-25 years of age;
be undergraduate students at the Faculty of Medicine
or Faculty of Health Sciences of the Trakya
University (Tiirkiye), and have a moderate levels of
physical activity according to the Saltin-Grimby
physical activity scale (1). Exclusion criteria
encompassed individuals who had experienced pain
or chronic comorbidities that could impact the
study's assessments, or those who had experienced a
fracture or dislocation of the lower extremity within
the previous 12 months.

Subjects volunteered for the study in accordance
with the Declaration of Helsinki and signed the
Informed Consent Form. The necessary permission
and approval for the study was obtained from the
University Clinical Research Ethics Committee (
TUTF-GOBAEK-14/07/02.09.2024).

2.2. Sample Size Calculation

In accordance with the methodology proposed by
Lepinet et al. (2), the effect size was calculated to be
0.60. The study was designed to include a total of 90
volunteers, with an 80% power and a 5% error level.

2.3. Measurements

The data collection process encompassed the
following components: demographic data, eligibility
assessment, signed informed consent forms, body
composition analysis, assessment of hamstring
flexibility, and assessment of lower extremity closed
kinetic chain function. AIl assessments were
conducted on the same day of the week between the
hours of 9:00 and 12:00. To ascertain the level of
physical activity within the context of the fitness
assessment, participants were requested to indicate
which description most closely aligns with their
level of physical activity during their leisure time
over the past year, as defined by the Saltin-Grimby
physical activity scale (1). Individuals who indicated
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screen (computer, TV) activities, reading books, or
other sedentary pursuits were classified as inactive.
Those who reported engaging in moderate-intensity
physical activities, such as walking or cycling for a
minimum of four hours per week, were categorized
as moderately active. Individuals who responded
that they participated in recreational sports, heavy
outdoor activities, or rowing for a minimum of four
hours per week were classified as highly active.
Finally, those who indicated that they engaged in
heavy exercise or participated in sports competitions
on most days of the week were considered to be very
highly active. Individuals who did not meet the
criteria for a moderate physical activity level were
excluded from the study.

2.3.1. Body Composition Analysis

A Tanita MC-780 multi frequency segmental Body
Composition Analyzer (Tanita Corporation, Tokyo)
was employed for the purpose of conducting a body
composition analysis of the participants. The height
of the participants was measured by using a
stadiometer, and their age and height were entered
into the equipment manually. The bioimpedance
analysis measurements were conducted in
accordance with the instructions provided by the
manufacturer. The participants were instructed to
assume an upright posture with their bare feet
touching the sole of the analyzer while wearing light
clothing (3) The data provided included

measurements of weight (total body), percent fat
mass, fat mass, fat free mass, trunk muscle mass,
appendicular skeletal muscle mass. In addition, fat
mass index, fat free mass index, and appendicular
skeletal muscle mass index values were calculated
by dividing fat mass, fat free mass, and appendicular
skeletal muscle mass values by the square of the
height and fat mass to fat-free mass ratio was
obtained by dividing fat mass value by fat free mass
value (4-6). BMI was calculated according to the
following formula: body mass in kilograms divided
by the square of stature in meters (kg/m?) (7).

2.3.2. Sit-and-Reach Test (SRT)

The assessment of hamstring flexibility was
conducted through the administration of the SRT.
The SRT was conducted in accordance with the
guidelines set forth in the EUROFIT manual,
utilizing a standard SRT apparatus. The participants
were instructed to assume a seated position without
shoes, with the knees fully extended, the feet
positioned at shoulder width with the soles of the
feet resting on the test bench, the arms extended
with the palmar side of the hands facing down, the
head between the arms, and to bend forward with the
body while maintaining the maximum reach position
for one to two seconds (Figure 1). Subsequently, the
distance reached by the fingers was determined in
centimeters. The test was repeated twice, and the
largest value was recorded (8, 9).

Figure 1. Sit-and-reach Test application

2.3.3. The CKCLEST Test

The CKCLEST was conducted in accordance with
the methodology delineated by Arikan et al (10).
The evaluator introduced the participants to the
CKCLEST method, explaining its procedure. The
test required the provision of a stable floor, a mat,
and a chronometer. The initial position entailed
assuming a plank posture on the mat with the
forearms on the floor, the feet positioned at shoulder
width and in contact with the floor, and the body
forming a straight line (Figure 2a, 2b).
Subsequently, the subject was required to bring one
foot diagonally outside the other foot, making

contact with the side of the other foot, and return to
the starting position (Figure 2c, 2d). This movement
was repeated with both feet for a period of 15
seconds. The number of times the foot touched the
side of the other foot and the floor was recorded.
Prior to the administration of the actual test, each
subject was provided with an opportunity to
familiarize themselves with the procedure. The test
was repeated three times, with a one-minute interval
between repetitions, and the highest score achieved
was used as the data.
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C

Figure 2. The Closed Kinetic Chain Lower Extremity Stability Test starting position (a,b) and application (c,d)

2.4. Statistical analysis

The analysis was conducted using the IBM SPSS
Statistics software, version 23. The Shapiro-Wilk
test was employed to ascertain the normal
distribution of the data (values of P>0.05 were
deemed indicative of normal distribution).
Categorical data are presented as a frequency (%),
while numerical data are presented as a mean
(standard deviation) and a median (minimum-
maximum). As the assumption of normal
distribution was not confirmed, the Mann-Whitney
U test was used for comparisons between groups,
and Spearman correlation test was used to assess the
relationship between CKCLEST scores and body
composition measurements and SRT scores. A p-
value less than 0.05 was considered statistically

3. Results

A total of 92 young adults, comprising 46 females
and 46 males aged 20-25 years, who were uninjured
and had a moderate level of physical activity, were
evaluated in the study. Table 1 provides an overview
of the average weight, height, BMI, and body
composition measurements, as well as SRT scores
and CKCLEST scores of the participants. A
statistical difference was observed between male and
female participants in terms of body composition
measurements, excluding fat mass, and SRT scores.
However, CKCLEST test scores were found to be
similar.

significant.

Table 1. Demographic characteristics, body composition measurements, SRT and CKCLEST scores of the participants

Total (N=92) Female (N=46) Male (N=46)
Mean (SD) Mean (SD) Mean (SD) p
Median (min-max) Median (min-max) Median (min-max)
Age, years 22.48 (1.15) 22.59 (0.96) 22.37 (1.32) 0.359
22.0 (20.0-25.0) 22.5(21.0-25.0) 22.0 (20.0-25.0)
Weight*, kg 69.91 (15.85) 61.16 (13.37) 78.65 (13.14) <0.001
69.1 (43.4-113.5) 58.3 (43.4-113.5) 77.15 (50.6-110.2)
Height*, cm 171.84 (9.21) 165.11 (6.11) 178.57 (6.44) <0.001
171.0 (153.0-195.0) 165.0 (153.0-180.0) 178.0-167.0-195.0)
BMI*, kg/m? 23.51 (4.39) 22.40 (4.51) 24.62 (4.00) 0.002
23.4 (16.5-39.3) 22.0(17.1-39.3) 24.5 (16.5-36.9)
Percent FM*, (%) 21.63 (7.90) 25.27 (7.26) 17.99 (6.81) <0.001
20.65 (4.2-44.9) 24.35 (12.7-44.9) 17.15 (4.2-33.9)
FM, kg 15.53 (8.13) 16.29 (8.55) 14.76 (7.69) 0.380
14.0 (2.5-51.0) 14.9 (5.8-51.0) 13.75 (2.5-35.3)
FFM*, kg 51.77 (11.16) 42.60 (5.21) 60.95 (7.25) <0.001
51.75 (34.9-83.2) 42.25 (34.9-59.4) 60.15 (40.7-83.2)
FM/FFM* 0.30 (0.14) 0.37 (0.15) 0.24 (0.11) <0.001
0.27 (0.05-0.86) 0.34 (0.15-0.86) 0.22 (0.05-0.54)
FMI*, kg/m? 5.31(2.83) 5.95 (3.01) 4.67 (2.52) 0.024
4.39 (0.79-17.65) 5.59 (2.27-17.65) 4.19 (0.79-12.51)
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FEMI*, kg/m? 17.36 (2.45) 15.62 (1.64) 19.09 (1.82) <0.001
13.29-23.20 15.17 (13.47-20.55) 19.03 (13.29-23.20
TMM*, kg 28.04 (4.97) 24.30 (3.02) 31.78 3.51) <0.001
28.0 (19.2-41.8) 24.05 (19.2-34.4) 31.20 (23.3-41.8)
ASMM*, kg 23.62 (6.14) 18.30 (2.28) 28.93 (3.64) <0.001
23.25 (15.0-37.3) 18.4 (15.0-25.0) 28.85 (17.40-37.30)
ASMMI*, kg/m? 7.89 (1.48) 6.71 (0.70) 9.07 (1.05) <0.001
7.82 (5.68-2.15) 6.50 (5.92-8.75) 9.10 (5.68-12.15)
SRT score* 24.66 (9.98) 26.92 (8.41) 22.40 (10.97) 0.032
24.0 (3.0-48.0) 26.25 (12.0-48.0) 22.0 (3.0-48.0)
CKCLEST score 14.66 (3.39) 14.22 (3.00) 15.11 (3.71) 0.162
14.0 (9.0-28.0) 13.5 (9.0-25.0) 15.0 (9.0-28.0)

ASMM: Appendicular skeletal muscle mass, ASMMI: Appendicular skeletal muscle mass index, CKCLEST:The Closed Kinetic Chain
Lower Extremity Stability Test, FFM:fat free mass, FFMI: fat free mass index, FM:fat mass, FMI: fat mass index, SRT: Sit-and-

reach test, TMM: trunk muscle mass
*Significant difference between males and females (p<.001)
Mann-Whitney U test

Level of significance set at p < 0.05

Analysis of the data showed no significant
correlation between CKCLEST test scores and
weight, height, BMI, percentage of total body fat,
total fat mass, fat-free mass, fat-free mass index, fat
mass to fat-free mass ratio, fat mass index, fat-free

mass index, trunk muscle mass, skeletal muscle
mass and skeletal muscle mass index. Furthermore, a
lack of correlation was identified between
CKCLEST test scores and SRT scores. The results
of the correlation analysis are shown in Table 2.

Table 2. The correlations between CKCLEST scores and body composition measurements and SRT scores

Weight | Height BMI Percen FM FFM FM/FFM FMI FFMI | TMM | ASMM | ASMMI SRT

tFM score

CKCLEST Rho 0.047 0.149 -0.013 | -0.119 -0.060 | 0.099 -0.125 - 0.054 0.101 0.102 0.070 0.175

score p 0.658 0.156 0.904 0.258 0.571 0.349 0.237 0.095 0.609 0.339 0.335 0.510 0.095
0.368

ASMM: Appendicular skeletal muscle mass, ASMMI: Appendicular skeletal muscle mass index, CKCLEST:The Closed Kinetic Chain Lower
Extremity Stability Test, FFM:fat free mass, FFMI: fat free mass index, FM:fat mass, FMI: fat mass index, SRT: Sit-and-reach test, TMM: trunk

muscle mass
Spearman correlation test

Level of significance set at p < 0.05
4. Discussion

The findings of the present study demonstrate that
closed kinetic chain lower extremity stability test
scores are comparable between genders, and that
health-related physical fitness parameters, including
body composition and hamstring flexibility, do not
exert a significant influence on stability during lower
extremity closed kinetic chain activities in
individuals with moderate physical activity.

Body composition, muscle strength and endurance,
and flexibility are physiological parameters that are
associated with health-related physical fitness (11).
Each of these parameters has the potential to
influence the risk of injury and to affect performance
in both daily life and sports activities (12-16). The
study conducted by Arikan et al. (10) revealed a
moderate correlation between lower extremity
closed kinetic chain stability and lower extremity
muscle strength and endurance, which are health-

related fitness parameters. In the study conducted by
Almansoof et al. (17), a positive and moderate
correlation was observed between  soleus
extensibility and lower extremity closed kinetic
stability. To the best of my knowledge, the
association of CKLEST with body composition and
hamstring flexibility has never been evaluated
before.

Factors affecting lower extremity stability tests are
important considerations in developing rehabilitation
protocols. While existing research suggests that
women and men exhibit different kinematic patterns
during rehabilitation exercises, the current study
found no significant difference in closed kinetic
chain lower extremity stability between genders.
Previous findings emphasise that women generally
exhibit smaller peak knee flexion angles and larger
peak hip extension angles during rehabilitation
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exercises compared to men during closed kinetic
chain rehabilitation exercises (18). In addition,
women were observed to have greater anterior pelvic
tilt, hip anteversion, quadriceps angles, tibiofemoral
angles and genu recurvatum than men (19). These
kinematic differences extend to upper limb stability
tests where different ground reaction force patterns
have been observed between males and females
(20). Nevertheless, despite the aforementioned
differences, the results of the current study are
consistent with the notion that anthropometric
factors, including upper and lower limb length and
foot size, exert minimal influence on postural
balance control in both sexes (21). The findings of
the study call into question the assumption of
inherent sex differences in closed Kkinetic chain
lower extremity stability, suggesting that stability
assessments may need to be more closely tailored to
individual abilities rather than broad sex-based
distinctions. In conclusion, while there are
documented kinematic and anatomical differences
between men and women, the study highlights the
importance  of  focusing on  personalised
rehabilitation approaches. Such approaches should
prioritise individual variability in stability rather
than relying solely on gender-specific guidelines.
Future studies should continue to investigate the
underlying mechanisms contributing to these
findings and further validate the applicability of the
results in different populations.

Research has found that the strength of the lower
extremity extensors in closed Kinetic chain exercises
is more closely related to jump performance
compared to open kinetic chain exercises (22). Fat
free mass is a significant factor linking body mass
and jumping height, highlighting lower-extremity
strength and neuromuscular performance in
determining jump height (23). Conversely, fat mass
has a negative impact on muscle strength and jump
test performance in both young and older adults.
(24). Studies have shown that regional and whole-
body fat free mass correlate with strength in various
exercises, with the relationship improving as muscle
mass and thigh area increase (25). Higher
appendicular skeletal muscle mass is associated with
improved dynamic balance and stronger lower
extremity strength in healthy college men (5). In
women, lower extremity lean mass, particularly in
those with lower lean mass, has been demonstrated
to influence knee loading during landing and may
impact biomechanical changes during prolonged
exercise (26). While these studies suggest that lean
mass plays a significant role in lower extremity
performance and stability, the relationship between
body composition and closed kinetic chain stability
is complex and involves multiple factors beyond just

muscle mass. Ferreira et al. (21) reported that body
composition variables generally do not affect
stability tests in individuals with a normal BMI,
thereby supporting the results of the current study,
which found no correlation between body
composition and closed kinetic chain lower
extremity stability. These findings emphasise the
necessity for a more comprehensive approach to
assessing lower extremity stability, incorporating
factors beyond mere body composition, to ensure the
efficacy of rehabilitation protocols.

Fascia is a network of connective tissue that
supports the body and affects its biomechanics.
Myofibroblasts regulate tissue tension and can
influence muscle function. Myofascial chains show
that muscles work together in interconnected ways,
maintaining skeletal stability. Different myofascial
chains of muscle groups, including the superficial
back line and the thoracolumbar fascia, play a
critical role in facilitating force transmission,
coordinated movements, stability, and load
transmission between the limbs and the core (27).
The bi-articular hamstrings and gastrocnemius,
elements of the superficial back line, work in a
closed kinetic chain network to coordinate greater
ranges of motion in the hip, knee, and ankle and
contribute to a higher level of regulation (28).
Analyses at the level of individual muscle groups
revealed that the biarticular hamstrings and
gastrocnemius serve to enhance the flexibility
afforded by the motor control strategy (29). The
study found no correlation between lower extremity
closed kinetic chain stability and hamstring
flexibility assessed by the sit and reach test. This
contrasts with the findings of Almansoof et al. (17),
who observed a significant positive correlation
between weight-bearing ankle dorsiflexion and
closed kinetic chain stability in male recreational
athletes. Similarly, Encarnacion-Martinez et al. (30)
discovered that reduced hamstring flexibility,
measured through the passive straight leg raise test,
was associated with lower anterior reach on the
modified star excursion balance test in physically
active sport science students. These differences
could stem from various factors, such as the method
used to assess hamstring flexibility, the type of
participants involved, and the specific measures of
stability. The SRT is a test that has important
benefits such as being easy to apply, requiring
minimum skill, and evaluating large-scale flexibility
in the evaluation of hamstring flexibility. However,
the relationship of this test with lower extremity
stability is not as direct as with ankle dorsiflexion.
Therefore, the fact that the SRT does not correlate
with CKCLEST is an indication of the complexity of
lower extremity function and the interaction of many
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factors. Mitchell et al. (31) found that when hip and
knee flexion and ankle dorsiflexion were combined,
ankle dorsiflexion range of motion decreased,
suggesting different positions in the test can affect
results. While the studies by Almansoof et al. (17)
and Encarnacion-Martinez et al. (30) provide
evidence that flexibility is positively associated with
dynamic stability under certain conditions, the
findings of the current study suggest that this
relationship may not be universally valid and may
depend on the context and specific tests used,
highlighting the need for further research to better
understand the complex interactions between
different flexibility measures and closed kinetic
chain lower extremity stability. Differences in
testing methods and participant characteristics may
significantly influence the results, and a more
comprehensive approach to flexibility and stability

assessment is needed to fully explain these
relationships.
The present study involved young, uninjured

individuals with moderate physical activity levels,
which limits the generalisability of the findings to
different populations with injuries, different health
conditions, age groups, and physical activity levels.
Future research should explore the performance of
the CKCLEST test in diverse clinical groups. The
cross-sectional design of the study precludes the
drawing of definitive conclusions about cause-and-
effect relationships, underscoring the necessity for
longitudinal studies to evaluate changes in
CKCLEST scores over time and their correlation
with rehabilitation outcomes. Additionally, future
studies could incorporate biomechanical analyses to
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Abstract: In this study, a bibliometric analysis of the worldwide trends of studies on the relationship
between COVID-19 vaccines and myocarditis was performed. This bibliometric study investigates the
studies on the relationship between COVID-19 vaccines and myocarditis conducted worldwide between
the years 2020-2023. For this purpose, 746 studies were examined as a result of searches made in Web of
Science and Scopus databases. For data collection, information such as title, author names, publication
year, journal name and number of citations were used. All text data are analyzed with “VOSviewer
software” to ensure accuracy and reliability. In this study, analyses using text mining and data
visualization methods (eg bubble maps) helped to make the results more understandable. In this article,
information is given about 733 articles from Web of Science and Scopus databases and 11797 citations to
these articles. The average number of citations per article is 16 and the H index is 45. As of 2021, both
the number of articles and the number of citations have increased. Almost all of the articles have been
published in the cardiovascular system and other health sciences. The USA, ltaly, England and Japan are
the countries that published the most articles (54%) on this subject. Most of the articles (79%) are in the
SCI-Expanded category. The findings we obtained in our study show that many researchers are active in
studies on the relationship between COVID-19 vaccines and myocarditis and that the research in this field
is increasing.

Keywords: Analysis, Bibliometric, COVID-19, myocarditis, vaccine.

Ozet: Bu galismada, COVID-19 agilari ile miyokardit arasindaki iliskiye dair diinya capindaki
¢aligmalarin egilimlerinin bibliyometrik analizi yapilmistir. Bu bibliyometrik ¢alisma, 2020-2023 yillart
arasinda diinya ¢apinda COVID-19 asilar1 ile miyokardit arasindaki iliskiye dair yapilan ¢aligmalari
incelemektedir. Bu amagla, Web of Science ve Scopus veri tabanlarinda yapilan taramalar sonucunda 746
caligma incelenmistir. Veri toplamada, baslik, yazar adlari, yayin yili, dergi adi ve atif sayis1 gibi bilgiler
kullanilmigtir. Tiim metin verileri, dogruluk ve giivenilirligi saglamak igin “VOSviewer yazilhimi” ile
analiz edilmistir. Bu ¢alismada, metin madenciligi ve veri gorsellestirme yontemleri (6rnegin kabarcik
haritalar1) kullanilarak yapilan analizler, sonuglarin daha anlasilir olmasma yardimer olmugtur. Bu
makalede, Web of Science ve Scopus veri tabanlarindan alinan 733 makale ve bu makalelere yapilan
11797 atif hakkinda bilgi verilmektedir. Makale basina diisen atif sayisi ortalamasi 16 olup H indeksi
45'tir. 2021 yili itibariyle hem makale sayis1 hem de atif sayis1 artmigtir. Makalelerin neredeyse tamami
kardiyovaskiiler sistem ve diger saglik bilimleri alaninda yaymlanmistir. Bu konuda en fazla makale
yaymlayan iilkeler ABD, italya, Ingiltere ve Japonya'dir (%54). Makalelerin ¢ogu (%79) SCI-Expanded
kategorisindedir. Calijmamizda elde ettigimiz bulgular, bircok aragtirmacinin COVID-19 agilar ile
miyokardit arasindaki iligki tizerine calismalarda aktif oldugunu ve bu alandaki arastirmalarin arttigini
gostermektedir.

Anahtar Kelimeler: Analiz, Bibliyometrik, COVID-19, miyokardit, as1.
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Bibliometric Analysis of COVID-19 Vaccine

1. Introduction

This research examines the worldwide trends in
studies on the relationship between Covid-19
vaccines and myocarditis. The bibliometric study
carried out in this area reveals the reflection of
studies on the relationship between COVID-19
vaccines and myocarditis to scientific research.

Myocarditis is an important cardiovascular disease
resulting from inflammation of the heart muscle.
This condition has been associated with a number of
factors that have adverse effects on the
cardiovascular system. In recent years, the COVID-
19 pandemic has led to a major health crisis
worldwide. There is growing evidence that
myocarditis cases are increasing among the clinical
manifestations caused by COVID-19. However, the
relationship of COVID-19 vaccines to the
development of myocarditis is not yet fully
understood (1-3).

COVID-19 vaccines have been rapidly developed
and implemented to reduce the effects of the
pandemic and control the spread of the disease.
Widespread use of these vaccines has been a major
step forward in limiting the spread of the disease and
preventing serious health problems. However, the
issue of whether there is a relationship between
COVID-19 vaccines and myocarditis has been an
important research area for both health authorities
and scientists (4-6).

Possible causes of myocarditis include viral
infections and autoimmune reactions caused by
immune responses. COVID-19 is a disease caused
by the SARS-CoV-2 virus, which causes respiratory
infections. In this context, the use of COVID-19
vaccines to stimulate the immune system requires us
to understand the effects of immune responses and
possible inflammatory effects on the development of
myocarditis (7-9).

The potential relationship between COVID-19
vaccines and myocarditis has attracted attention,
especially with the increasing incidence of
myocarditis occurring in young adults. In the
literature, it is stated that myocarditis cases have
been observed especially after mRNA-based
COVID-19 vaccines. However, the number of these
cases is still quite low in the general population, and
considering the benefits of vaccines, it should be
stated that these cases are rare (10, 11).

This article aims to examine in more detail the
possible relationship between COVID-19 vaccines

and myocarditis. It will thoroughly evaluate the
available evidence in the literature and help us better
understand the effects of COVID-19 vaccines on the
development of myocarditis. In addition, while
emphasizing the positive effects of vaccines on
general health, this article aims to provide important
perspectives on how to address possible side effects
such as myocarditis (12, 13).

This study, it is aimed to bibliometrically analyze
the worldwide trends regarding the studies on the
relationship between COVID-19 vaccines and
myocarditis. This review aims to reveal the global
publications on the relationship between COVID-19
vaccines and myocarditis, made by researchers in
different disciplines, using the bibliometric analysis
method. The main objective is to explore the
importance of publications on this topic and to
review relevant trends and clusters.

2. Materials and Metod

A systematic data collection method, search strategy
and network analysis software were used to ensure
the reliability of our study and the accuracy of the
results. The use of these methods enabled the
collection and analysis of the most up-to-date and
comprehensive data in the literature. In addition, the
analysis of this data provides information on current
trends and trends in the scientific community
regarding the relationship between COVID-19
vaccines and myocarditis. Global publication trends
on studies on the relationship between COVID-19
vaccines and myocarditis were determined by
examining different factors such as the most
influential researchers, countries and the most
frequently used keywords.

2.1. Data collection method and search strategy

In this bibliometric study, using the databases "Web
of Science Core Collection (WOS, Clarivate
Analytics, Philadelphia, PA, USA)" and "Scopus
(Elsevier B.V.)" between 2020-2023 (last access
date: 07.08.2023) His studies on the analysis of
global trends in the relationship between 19 vaccines
and myocarditis were reviewed. As a result of
searches made using the keywords "vaccine,
myocarditis, COVID-19" in the database, 746
studies were found. The remaining 733 articles were
used when ineligible studies from these studies,
those in 2020 and before, and studies other than the
article were eliminated. The articles in the database
were analyzed using information such as article title,
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authors' names, publication year, journal name and
number of citations. The materials were accessed
using the online library and digital resources of Van
Yiziincii Yil University. The search language is
English.

In the study, publications related to the global trends
in the relationship between COVID-19 vaccines and
myocarditis using WOS and Scopus databases were
examined using bibliometric methods. WOS and
Scopus are comprehensive databases of academic
articles published in many disciplines and topics.
These databases are important resources for
conducting interdisciplinary research. In this study,
publications in WOS and Scopus databases were
collected using specific search terms and subjected
to bibliometric analysis. Data were collected using
the online interfaces of WOS and Scopus and
analyzed using various parameters. Data on post-
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ingia
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growth, most active countries and institutions, and
keyword matching were analyzed. All articles have
been meticulously reviewed.

2.2. Network analysis

In  this bibliometric study, "Network of
collaboration, highlights and future trends" using
VOSviewer (version 1.6.19, University of Leiden,
The Netherlands) to identify global trends in the
relationship between COVID-19 vaccines and
myocarditis, and key topics of research in this area.
analyzed. Web of Science and Scopus databases
were used for systematic data collection, and all text
data of the publications included in the study were
collected and evaluated with VOSviewer software.
These analyzes were performed using text mining
and data visualization (bubble maps and other
graphical) methods to ensure the accuracy and
reliability of the study.
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Figure 1. International collaboration network map. (Collaboration between countries is shown by lines, with thickness indicating
strength, and circle/text size indicating the level of international collaboration)
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Figure 2. Keyword analysis. (Shows which keywords the topic is associated with and how often those keywords are used)
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Figure 3. Bibliographic coupling analysis for country. (The relatedness of items was determined based on the number of references
the share)
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Figure 4. Bibliographic coupling analysis for organization. (The relatedness of items was determined based on the number of
references the share)

2.3. Bubble Maps

In the bibliometric analyzes made with VOSviewer,
the graphs called "Bubble maps" show the grouping
of the articles published in a research area according
to the frequency of the keywords. Each keyword or
group is represented as a "balloon" and the size of
the balloon depends on the frequency of that
keyword or group. The balloons are colour-coded,
ensuring that keywords related to the same group or
topic are close together.

The thickness and length of the lines between the
balloons show how often these keywords are used
together, and with which other keywords they are

used. Thus, by using "Bubble maps" in a
bibliometric analysis, it is possible to identify the
most important keywords or groups in the research
area and visualize the relationships between these
keywords.

Bubble maps, which are frequently used in
bibliometric analysis, consist of small circles
(bubbles), each representing a publication. The size
of the bubbles is proportional to the number of
citations the publication receives. Colours indicate
sets or topics of publications. The thickness of the
lines between two broadcasts reflects the co-citation
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frequency between those broadcasts. Bubble maps
allow researchers to quickly and easily understand
keywords, citations, authors, institutions, countries
and topics among publications on a particular topic.

3. Results

733 published articles were retrieved from the WOS
and Scopus databases. A total of 11,797 citations
were made to articles (7056 citations without self-
citations). The average number of citations per
article is 16. The H index is 45. Especially since
2021, both the number of citations and the number

of articles showed an increasing trend. The
distribution of publications and citations is shown in
Figure 5. As shown in Figure 5, there was a steady
increase in both the number of publications and
citations over the years, with a sharp peak in 2022.
The publication count rose significantly from 2021
onwards, corresponding with widespread
vaccination campaigns and increased awareness of
possible adverse effects, including myocarditis.
While the number of publications slightly decreased
in 2023, the cumulative citations remained high,
indicating the sustained impact of earlier studies in
the field.

Figure 5. Frequency of publications and citations by year (last accessed 07.08.2023)

Most articles were published in the fields of Cardiac
Cardiovascular Systems (28.38%), General Internal
Medicine (24%), Immunology (14.3%),
Experimental Medical Research (11.9%) followed
by Pediatrics (8.2%), Infectious Diseases (5.7%),
and Pharmacology (5%). As shown in Figure 2,
keyword co-occurrence analysis revealed major
thematic clusters in the literature. “Artificial
intelligence,” “machine learning,” “healthcare,” and
“deep learning” were among the most frequently
used terms. This pattern strongly suggests that
computational ~ tools and  technology-driven
approaches are increasingly being used in the study
of myocarditis in the context of COVID-19
vaccination, suggesting a shift toward data-driven
clinical research. The distribution of publications by
research area is shown in Table 1.

The USA ranks first in the number of articles
published (n=262; 35.7%), followed by Italy (n=70;
9.6%); England (n=64; 8.7%) and Japan (n=57;
7.8%) followed. Publications originated from a total

of 77 countries around the world, including these
first 4 countries, and Turkey ranked 17th. As

illustrated in Figure 1, the United States is shown as
the central hub with strong collaborative links to
countries such as the United Kingdom, Canada,
Germany, and Italy. These connections highlight the
high level of international cooperation in this area,
highlighting the importance of cross-border data
sharing and collective scientific effort during the
pandemic. The first 23 countries with 10 or more
publications are listed in Table 2. The bibliographic
coupling analysis presented in Figure 3 highlights
the interconnectivity of countries based on shared
references in their publications. The United States,
England, Canada, and Germany exhibited the
highest degree of bibliographic coupling, suggesting
that researchers from these countries often rely on
similar sources and foundational literature. Such a
shared reference base reflects coordinated and
thematically aligned research across leading nations.
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In this respect; the University of London (3.4%),
University of California System (3.1%), and
Harvard University (2.7%) were the leading
institutions. Accordingly, most of the strongest
institutional collaborations were based in the United
States. A sample of 20 out of 1,585 institutional
records is shown in the table (Table 3). Figure 4
presents the bibliographic coupling analysis of

Table 1. Publication Categories.

institutional collaborations. Stanford University,
Harvard University, Brigham and Women's
Hospital, and Duke University were among the most
interconnected  institutions. These institutions
emerged as central nodes within the network,
suggesting their key role in advancing research and
fostering collaboration in studies related to COVID-
19 vaccine-induced myocarditis.

Research Areas Record Count % of 733
Cardiac Cardiovascular Systems 208 28.377
Medicine General Internal 176 24.011
Immunology 105 14.325
Medicine Research Experimental 87 11.869
Pediatrics 60 8.186
Infectious Diseases 42 5.730
Pharmacology Pharmacy 37 5.048
Public Environmental Occupational Health 31 4.229
Peripheral Vascular Disease 23 3.138
Microbiology 22 3.001
Radiology Nuclear Medicine Medical Imaging 22 3.001
Biochemistry Molecular Biology 14 1.910
Virology 14 1.910
Health Care Sciences Services 11 1.501
Emergency Medicine 10 1.364
Multidisciplinary Sciences 10 1.364
Showing 16 out of 63 entries

Table 2. Countries with at least 10 publications.
Countries/Regions Record Count % of 733
USA 262 35.744
ITALY 70 9.550
ENGLAND 64 8.731
JAPAN 57 7.776
CHINA 46 6.276
CANADA 40 5.457
GERMANY 38 5.184
ISRAEL 28 3.820
SOUTH KOREA 28 3.820
INDIA 27 3.683
AUSTRALIA 25 3.411
SPAIN 20 2.729
FRANCE 19 2.592
GREECE 16 2.183
IRAN 16 2.183
SAUDI ARABIA 13 1.774
TURKEY 13 1.774
PAKISTAN 12 1.637
BRAZIL 11 1.501
NETHERLANDS 11 1.501
QATAR 11 1.501
SINGAPORE 11 1.501
TAIWAN 11 1.501
Showing 23 out of 77 entries

Table 3. List of the top affiliations.

Affiliations Record Count % of 733
UNIVERSITY OF LONDON 25 3.411
UNIVERSITY OF CALIFORNIA SYSTEM 23 3.138
HARVARD UNIVERSITY 20 2.729
CENTERS FOR DISEASE CONTROL PREV USA 17 2.319
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TEL AVIV UNIVERSITY

MAYO CLINIC

HARVARD MEDICAL SCHOOL

UDICE FRENCH RESEARCH UNIVERSITIES
KAISER PERMANENTE

UNIVERSITY OF TEXAS SYSTEM

EMORY UNIVERSITY

UNIVERSITY COLLEGE LONDON
UNIVERSITY OF HONG KONG
UNIVERSITY OF TORONTO

US DEPARTMENT OF VETERANS AFFAIRS
SACKLER FACULTY OF MEDICINE
UNIVERSITY OF OXFORD

VETERANS HEALTH ADMINISTRATION VHA
YALE UNIVERSITY

17 2.319
16 2.183
15 2.046
15 2.046
14 1.910
14 1.910
12 1.637
12 1.637
12 1.637
12 1.637
12 1.637
11 1.501
11 1.501
11 1.501
11 1.501

Showing 20 out of 1585 entries (least 11 publications)

Table 4. Web of Science Index.

Web of Science Index Record Count % of 733
Science Citation Index Expanded (SCI-EXPANDED) 578 78.854
Emerging Sources Citation Index (ESCI) 155 21.146
Conference Proceedings Citation Index — SCI (CPCI-S) 17 2.319
Social Sciences Citation Index (SSCI) 15 2.046

4., Conclusion

This research shows that scientific publications on
the relationship between COVID-19 vaccines and
myocarditis have increased globally. This study
aimed to determine the global trends and clusters
related to the relationship between COVID-19
vaccines and myocarditis, and to reveal which areas
the research in this field focuses on and in which
countries it is done the most. In addition, important
journals, authors and studies in this field were
identified, and it was pointed out in which areas the
relationship between COVID-19 vaccines and
myocarditis will be studied in the future and which
researchers could be pioneers in this field.

This study presents a bibliometric analysis
examining worldwide trends and publication trends
in the relationship between COVID-19 vaccines and
myocarditis. The article is based on the analysis of
733 articles obtained as a result of a large literature
review. In this analysis, the most influential
countries, institutions, authors, journals and
keywords on the relationship between COVID-19
vaccines and myocarditis were determined. Its
results can be used to guide research in this area and
provide a roadmap for research on the relationship
between COVID-19 vaccines and myocarditis.
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5)

Highlights

This study analyzes the global trends and
implications of research on the
relationship between COVID-19 vaccines
and myocarditis.

The relationship between COVID-19
vaccines and myocarditis, research is
becoming widespread and it is expected to
become more widespread in the future.
The relationship between COVID-19
vaccines and myocarditis is used as a
useful tool for its results in the medical
field.

The number of studies on the relationship
between COVID-19 vaccines and
myocarditis is increasing every year
around the world.

Among the countries examined in the
study, the USA, Italy, England and Japan
are the prominent countries. Tiirkiye is in
17th place.

©Copyright 2025 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.trOTelif Hakki 2025 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otdweb

sayfasindan ulagilabilir.

437


http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Journal of Med, 2025;47(3):438-446

DOI: 10.20515/0td.1650392

Research Article

Arastirma Makalesi

Osmangazi Journal of Medicine

e-ISSN: 2587-1579

Acil Servise Basvuran Travmatik Olmayan Gégiis Agris1 Hastalarinin
Degerlendirilmesi: ileri Doniik Gézlemsel Calisma

Evaluation of Patients with Non-Traumatic Chest Pain Presenting to the Emergency Department: A Prospective Observational Study

'Ezgi Akgaci Celik, 2Nurdan Acar ,? Engin Ozakin, *Rusengiil Koruk, “Emre Catal, *Esref Geng, “Mustafa Emin Canakg1

! Medicana International Ankara Hastanesi, Acil Servis, Ankara, Tiirkiye

2 Eskisehir Osmangazi Universitesi, Acil Tip Anabilim Dal, Eskisehir, Tiirkiye
®Bursa Sehir Hastanesi, Acil Servis, Bursa, Tiirkiye

4 Balikesir Atatiirk Sehir Hastanesi, Acil Servis, Balikesir, Tiirkiye

® Kiitahya Sehir Hastanesi, Acil Servis, Kiitahya, Tiirkiye

ORCID ID of the authors
EAC. 0000-0002-2380-1009
NA. 0000-0002-3532-1803
EO. 0000-0003-4301-5440
RK. 0009-0008-6436-5419
EC. 0000-0003-0078-2826
EG. 0000-0002-5340-0601
MEC. 0000-0001-9015-1782

Correspondence / Sorumlu yazar:
Mustafa Emin CANAKCI

Eskisehir Osmangazi Universitesi, Acil Tip
Anabilim Dali, Eskisehir, Tiirkiye

e-mail: mustafaeminc@gmail.com

Etik Kurul Onayr: Calisma Nigde Omer Halisdemir
Universitesi Etik Kurulu tarafindan onaylanmustir (Say1:
21, Tarih:16.02.2017

Onam: Yazarlar retrospektif bir ¢aligma oldugu i¢in
olgulardan imzali onam almadiklarini beyan etmislerdir.
Telif Hakki Devir Formu: Tiim yazarlar tarafindan
Telif Hakk: Devir Formu imzalanmustir.

Hakem Degerlendirmesi: Hakem degerlendirmesinden
gegmistir.

Yazar Katki Oranlari: Kavramsallastirma: EAC, NA,
MEG. Veri Diizenleme: EAC, NA, EO, EC, RK, EG.
Bigimsel analiz: NA, EO, MEC. Vaka Toplama: EAC,
NA, RK, EC, EG, MEC. Metodoloji: EAC, NA, EO,
RK, EC, EG, MEC. Proje yonetimi: NA, EQ. Kaynaklar:
EAC, NA, RK, EC, EG, MEC. Gézetim: NA, EO.
Kontrol: EAC, NA, RK, EC, EG, MEC. Yazim - orijinal
taslak: EAC, NA, EO, RK, EC, EG, MEC. Yazim -
gozden gegirme ve diizenleme: EAC, NA, RK, EC, EG,
MEC.

Cikar Catiymasi1 Bildirimi: Yazarlar ¢ikar catigmasi
olmadigini beyan etmislerdir.

Destek ve Tesekkiir Beyani: Yazarlar bu ¢aligma igin
finansal destek almadiklarini beyan etmislerdir.

Received :05.03.2025
Accepted 14.04.2025
Published :29.04.2025

Abstract: Chest pain (CP) is one of the most common reasons for emergency department visits, and these
patients can experience high mortality and morbidity. Out of 87320 visits to our emergency department,
2878 (3.3%) were due to non-traumatic chest pain, and 2,811 patients (97.7%) were included in the study.
The percentage of patients with normal EKG findings is 63%, while the rate of patients diagnosed with
ST-segment elevation myocardial infarction is 6.3%. The risk of Acute Coronary Syndrome (ACS) is
approximately 1.5 times higher in men. The rate of serious cardiac events within one month after
discharge is 2.8%. During this period, serious cardiac events and/or death were observed in 18.4% of
patients at high risk according to the TIMI score and in 7.7% of those at high risk according to the
GRACE score. The most common diagnosis for patients presenting with chest pain is ACS, with unstable
angina (UAP) being the most frequently identified subtype. In women, ACS diagnosis was found to be
more commonly associated with atypical chest pain. In conclusion, the patients in our study received
diagnoses that could lead to high mortality and morbidity, including cardiac causes, pulmonary embolism,
pneumothorax, aortic dissection, and even digoxin toxicity. Among patients presenting with atypical pain,
28.5% were diagnosed with ACS, and 33.4% of those whose pain had resolved at the time of admission
were also diagnosed with ACS. Therefore, prompt and accurate differential diagnosis of chest pain is of
vital importance.

Keywords: Chest pain, emergency department, acute coronary syndrome

Ozet: Gogiis agris1 (GA), acil servislere en sik basvuru nedenlerinden biri olup bu hastalar yiiksek
mortalite ve morbidite ile seyredebilir. Acil servisimize 87320 bagvurunun 2878’1 (%3,3) travma dis1
g6giis agrist nedeniyledir ve 2,811 hasta (%97,7) ¢alismaya dahil edilmistir. EKG bulgular1 normal olan
hasta oran1 %63, ST segment elevasyonlu miyokard infarktiisii tanis1 alan hasta oram %6,3’tiir. Akut
koroner sendrom (AKS) goriilme riski erkeklerde yaklagik olarak 1,5 kat fazla saptanmustir.
Taburculuktan sonra 1 ay iginde ciddi kardiyak olay goriilme orani %2,8’dir. Bu siirede TIMI
skorlamasinda yiiksek riskli olanlarda %18,4’iinde ve GRACE skorlamasinda yiiksek riskli olanlarda ise
%7,7’sinde ciddi kardiyak olay ve/veya 6liim goriildii. GA ile bagvuru yapan hastalarin en sik aldigi tani
AKS olup; bu kapsamda en sik unstable angina pektoris (UAP) saptandi. Kadinlarda AKS tanisinin atipik
g0giis agristyla daha sik iligkilendirildigi bulunmustur. Sonug olarak caliymamizdaki hastalar basta
kardiyak nedenler olmak tizere pulmoner emboli, pnémotoraks, aort diseksiyonu hatta digoksin
intoksikasyonuna uzanan genis yelpazede yiiksek mortalite ve morbiditeye neden olabilecek tanilar
almuslardir. Atipik agr1 nedeniyle bagvuran hastalarin %28,5’u, basvuru sirasinda agris1 devam etmeyen
hastalarmn %33,4’ii AKS tanis1 almistir. Bu nedenle gogiis agrist ayirici tanisinin hizli ve dogru yapilmasi
hayati 6neme sahiptir.

Anahtar Kelimeler: Gogiis agrisi, acil servis, akut koroner sendrom

How to cite/ Atif icin: Akcaci Celik E, Acar N, Ozakin E, Koruk R, Catal E, Geng E, Canakc1 ME. Acil Servise Bagvuran Travmatik Olmayan
Gogiis Agrist Hastalarmin Degerlendirilmesi: ileri Doniik Gozlemsel Calisma, Osmangazi Journal of Medicine, 2025;47(3):438-446
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Acil Serviste Travma Dis1 Gogiis Agrisi

1. Giris

Travmatik olmayan gogiis agrismin (GA) ayiricl
tanist dogru ve hizli bir sekilde yapilmadiginda
mortalite ve morbiditesinin yiiksek
seyredebilmektedir [1]. Dolayisiyla acil servise (AS)
gogiis agrisi sikayetiyle bagvuran hastaya yaklagim
dikkat gerektiren bir siire¢ olup kritik neme sahiptir
[2]. Akut koroner sendrom (AKS), aort diseksiyonu
kardiyak nedenlere; plevral iritasyonlar,
gastroozofageal refli, pulmoner emboli,
hiperventilasyon, kas iskelet sistemi agrilari kalp dist
nedenlere 6rnek verilebilir. Diger yandan kardiyak
nedenlere bagl olmayan gogiis agrist AKS klinigini
taklit edebilmekte, dolayisiyla klinisyenin ayirict
taniy1 koyma stirecini uzatmakta ve
zorlagtirmaktadir [3]. AS’e GA ile basvuran
hastalarin tamis1 siklikla hastanin anamnezi, fizik
mauyene, EKG, kardiyak biyobelirtegler ve diger
laboratuar ve goriintiileme testleri ile konulmaktadir
[4]. Yanlis tanilarin sikliginin, mortalite oranlarinin
ve ekonomik yiikiiniin fazla olmasi, bagvuru aninda
tan1 konulamayan ancak kisa siirede AKS gelisen
hastalarin varligi gibi nedenlerden dolay1 klinik
degerlendirmede bazi  skorlama sistemlerinin
kullanilmasi 6nerilmistir. The Thrombolysis In
Myocardial Infarction (TIMI) ve Global Registry of
Acute Coronary Events (GRACE) skorlamalar1 AKS
tan1 siiphesinde kullanilan testlerden bazilaridir.
TIMI ve GRACE gibi hastalarin risklerinin
belirlenmesine yonelik skorlamalar olusturulmustur

[5].

Acil Tip doktorunun acil serviste yil boyunca travma
dis1 gogiis agrist yonetimini yaptigi hastalarin sikligt
ve tanisal oranlarini bilmesi giinliik uygulamalarda
karsilagacag1 sorunlar1 yonetmesinde etkili olabilir.
Bu noktadan hareketle, ¢alismamizda acil
servisimize travma dis1 gogilis agrist ile basvuran

hastalarin sosyodemografik, 0z-soygecmis
Ozeliklerinin  belirlenmesi, klinik  bulgularinin
incelenmesi,  gogiis  agrisinin  Ozelliklerinin

belirlenmesi (agrinin tam lokalizasyonu, tipi, siiresi
vs.), hasta tanmilarinin ve yapilan islemlerin
degerlendirilmesi, TIMI ve GRACE risk
skorlamalarina  gore risklerinin  hesaplanmasi
amacladik.

2. Gereg ve Yontem

Bu ¢alisma 01.03.2017-28.02.2018 tarihleri arasinda
Eskisehir Osmangazi Universitesi Saglik Uygulama
ve Arastirma Hastanesi Eriskin Acil Servisi’nde
yiiriitiilen ileriye doniik, gézlemsel bir ¢aligmadir.

Caligmada veri toplanmaya baglanmadan Once
Eskisehir Osmangazi Universitesi Klinik
Aragtirmalar Etik Kurulu’ndan onay alindi. (onay
tarihi: 16.02.2017; karar sayisi: 21) Ayrica tim
hastalardan yazili onam alindi.

Calismamiza 18 yag ve iizerinde travma disindaki bir
nedene bagli gogiis agris1 nedeniyle basvuran ve
yazili onam vererek calismaya katilmay1 kabul eden
hastalar dahil edildi. 18 yasindan kiiciik hastalar,
gebeler, travma nedeniyle basvuran hastalar ve
caligmaya katilmay1 kabul etmeyen hastalar dahil
edilmedi.

Calismamizda veri toplamak amaciyla literatiirden
faydalanilarak 3 boliimden olusan bir anket formu
olusturuldu [5-8]. Birinci boliimde hastalarin bazi
sosyodemografik 6zelliklerini (yas, cinsiyet,), 6z-S0y
geemis Ozellikleri, go6glis agrisinin  ozellikleri
(agrinin tipi, ne kadar zamandir oldugu, daha 6nce
agrismin  olup olmadigr vs.) ile ilgili bilgilere
yonelik sorular olusturuldu Ikinci béliimiinde
hastalarin klinik degerlendirmesi, vital bulgulari,
laboratuvar sonuclari ve TIMI-GRACE skorlamalari
ile ilgili bilgileri yer almaktadir. Ugiincii boliimde
ise hastalarin AS’ten taburcu olduktan 1 ay
sonrasinda GA’nin tekrarlayip tekrarlamadigi ve bu
nedenle herhangi bir saglik kurulusuna bagvurup
basvurmadigini degerlendiren sorular soruldu.

Caligma tarihleri boyunca AS’e toplam 80829 hasta
basvurdu. Bunlarin 2878’1 (%3.5) travma dis1 gogiis
agrist nedeniyleydi. 18 yas altinda kalan, gebe olan
ve calismaya katilmayr kabul etmeyen 67 hasta
dislanarak kalan 2811° hasta (%97.7) calismaya
dahil edilmistir.

Caligmamizda hastalarin koroner arter hastaligi
(KAH) ile ilgili risk faktorlerinden Diyabetes
Mellitur (DM), hipertansiyon (HT), dislipidemi,
(hekim tarafindan tanisi konulmus bir hastaliklarinin
olup olmadigi), turunkal obezite (erkeklerde bel
cevresinin 102, kadinlarda 88 cm ve iistiinde
olmasi), sigara kullanimi (en az 6 aydir, her giin en
az bir adet sigara i¢ilmesi), yas (40 yasindan biiyiik
olmak ve kadinlar i¢in 40 yasindan dnce menopoza
girmis olmak) ve aile dykiisiinde KAH nin varligi
sorgulandi [9-10].

Hastalarin taburculuk kararlarinin verilebilmesi i¢in
TIMI, GRACE skorlamalari kullanildi.

Veriler IBM SPSS (versiyon 20.0) programi ile
analiz edildi. Calisma grubunun tanimlayici bilgileri
say1, ylizde, standart sapma, ortalama ile sunuldu.
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Verilerin tek degiskenli analizinde Ki kare ve Mann
Whitney U testleri kullamildi. Tek degiskenli
analizlerde p<0.05 diizeyinde iligki saptanan
degiskenlerle lojistik regresyon modeli (Enter
metodu) olusturuldu. Istatistiki anlamlilik degerligi
icin p<0.05 kabul edildi.

3. Bulgular

Caligma siiresi boyunca acil servise 87320 yetiskin
hasta bagvurmus olup bunlarin 2878’inin (%3,3)
travma dis1 goglis agrisi yakinmasi mevcuttur.
Travma dis1 goglis agris1 yakinmasiyla basvuran

hastalarin 2811’1 (%97,7) ¢alismaya dahil edilmistir.
Hastalarin yaslar1 51.9+18,8 yil (aralik: 18-97) idi.
Hastalarin 1745’1 (%62,1) erkek, 1066’s1 (%37,9)
kadindi. Daha 6nce koroner anjiografi yapilan hasta
say1s1 950 (%33,8) olup, islem sonrasi ilk kez gogiis
agrist olan hasta sayis1 116 (%4,1) idi. Calisma
grubu hastalarinin 1175’inin (%41,8) GA’s1t AKS
kapsaminda degerlendirildi. Hastalardan 60 yas ve
iizerindeki  erkeklerde, Ozge¢misinde Ozelligi
olanlarda AKS goriilme sikligi daha fazla idi (her
biri i¢in p <0,05). Calisma grubunda AKS olan ve
olmayan bireylerin demografik, agri ve Ozgecmis
ozelliklerine gore dagilimi Tablo 1’de verilmistir.

Tablo 1. Calisma grubunda AKS olan ve olmayan bireylerin demografik, agr1 ve 6zgegmis dzelliklerine gére dagilimu.

Tam Istatistiksel Analiz
Ozellikler n (%) AKS Diger Ki kare; p
n (%) n (%)
Yas grubu <40 835 (29.7) 115 (13.8) 720 (86.2) 433.103***
40-59 911 (32.4) 412 (45.2) 499 (54.8)
60-69 497 (17.7) 298 (60.0) 199 (40.0)
>70 568 (20.2) 350 (61.6) 218 (38.0)
Cinsiyet Kadin 1066 (37.9) 410 (38.5) 656 (61.5)
Erkek 1745 (62.1) 765 (43.8) 980 (56.2) 7.867**
Mevsimler Yaz 680 (24.2) 249 (36.6) 431 (63.4) 11.971%*=
Kis 761 (27.1) 315 (41.4) 446 (58.6)
Ilkbahar 716 (25.5) 319 (44.6) 397 (55.4)
Sonbahar 654 (23.3) 292 (44.6) 362 (55.4)
Bagvuru saat aralig 02:00-12:00 779 (27.7) 379 (48.7) 400 (51.3) 20.798***
12:01-01:59 2032 (72.3) 256 (12.6) 1176 (87.4)
Agrn 6zelligi Tipik 979 (34.8) 653 (66.7) 326 (33.3) 382.860***
Atipik 1832 (65.2) 522 (28.5) 1310 (71.5)
Ek yakinma varlig Var 2008 (71.4) 1154 (57.5) 854 (42.5) 709.496***
Yok 803 (28.6) 21(2.6) 782 (97.4)
Daha once benzer | Evet 1261 (44.9) 864 (68.5) 397 (31.5) 670.995***
yakinma
Hayir 1550 (55.1) 311 (20.1) 1239 (79.9)
Agrinin devam etme | Evet 1611 (57.3) 774 (48.0) 837 (52.0) 60.4691***
durumu
Hayir 1200 (42.7) 401 (33.4) 799 (66.6)
Risk faktori Yok 299 (10.6) 34 (11.4) 265 (88.6) 132.094***
1 tane 599 (21.3) 75(38.1) 112 (61.9)
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>2 1903 (68.1) 1066 (46.0) 1249 (54.0)
KAG oykiisii Evet 950 (33.8) 697 (73.4) 253 (26.6) 587.817***
Hayir 1861 (66.2) 478 (25.7) 1383 (74.3)
KABG 6ykiisii Evet 338 (12.0) 244 (72.2) 94 (27.8) 145.846%**
Hayir 2473 (88.0) 931 (37.6) 1542 (62.4)
Islem sonrasi ilk agri | Evet 116 (4.1) 108 (93.1) 8 (6.9) 130.904***
mi?
Hay1r 2695 (95.9) 1067 (39.6) 1628 (60.4)
AS’c bagvurduktan 1 | Evet 459 (16.3) 318 (69.3) 141 (30.7) 170.295%**
ay sonra  benzer
yakinmasi Hayir 2352 (83.7) 857 (36.4) 1495 (63.6)
Benzer yakinmas1 | Evet 206 (44.9) 135 (65.5) 71 (34.5) 2.466
olanlarin tekrar AS’e
basvurma durumu * Hayir 253 (55.1) 183 (72.3) 70 (27.7)
Ciddi kardiyak patoloji | Evet 66 (2.3) 54 (81.8) 12 (18.2) 44.491***
gelismesi
Hayir 2745 (97.7) 1121 (40.8) 1624 (59.2)
Oliim Evet 75 (2.7) 47 (62.7) 28 (37.3) 13.791***
Hayir 2736 (97.3) 1128 (41.2) 1608 (58.8)
Sonug Taburcu-hastane 2004 (71.3) 503 (25.1) 1501 (74.9) 800.263***
terk-tedavi red
Yatis-sevk-6liim 207 (28.7) 72 (83.3) 135 (16.7)
Toplam 2811 (100.0) 1175 (41.8) 1636 (58.2)

*0<0.05; **p<0.01; ***p<0.001; a: Saylar benzer yakinmasi olanlar tizerinden verilmistir.

Tablo 2. Hastalarin gogiis agrisiin tipi ve eslik eden sikayetlerin dagilimi.

GA’nin tipi n (%)* GA’na eslik eden sikayetler n (%)*
Sikistirir- Yanici 1272 (33.1) Epigastrik agr 722 (17.8)
Bigak saplanir — Batict 1029 (26.8) Fenalik hissi 658 (16.2)
Nefes almakla artan 578 (15.1) Bulanti/kusma 534 (13.2)
Pozisyonla degisen 340 (8.9) Carpinti 368 (9.1)
Tanimlanamayan 330 (8.6) Nefes Darligi 263 (6.5)
Palpasyonla artan 289 (7.5) Diger** 1509 (37.2)
Toplam 3838 (100.0) Toplam 4054 (100.0)

*: Say1 ve yiizdeler belirtilen cevaplar iizerinden verilmistir.
**: Bayilayazma-senkop, sirt agrisi, terleme, ates

Calisma grubundaki hastalarin 1771’1 (%63.0) EKG “normal”, 181°si (%6,4) “STEMI” ve 859’si (%30,6)
“herhangi bir tanisal degeri olmayan degisiklikler” olarak degerlendirildi.

Ik incelemede Troponin-T calisilan 2362 hastanin 715’inde (%30,3) degerler yiiksek saptanirken {igiincii
saatte Troponin-T degeri ¢alisilan hastalarin (n=1467) 131’inde %20’den fazla degisiklik (%8,9) saptandi.
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Hastalarin yapilan incelemeleri sonunda 758’inde (%27) unstable anjina pektoris (UAP), 234’iinde NSTEMI
(%38,3) saptandi. Hastalarin 1175’inde (%41,8) GA AKS kapsaminda degerlendirildi. Hastalarin aldiklari
tanilarin dagilimi Tablo 3’te verilmistir.

Tablo 3. Hastalarin aldiklari tanilarin dagilimi

Tani n (%)
Ozgiil olmayan gdgiis agrisi 970 (34.5)
UAP 758 (27)
Miyalji 324 (11.5)

NSTEMI 234 (8.3)
STEMI 181 (6.4)
Pnomoni 102 (3.6)
Pnomotoraks 13(0.5)

Aort diseksiyonu 12 (0.4)
PTE 12 (0.4)
Diger 205* (7.3)
Toplam 2811 (100.0)

*Abse, akut myelositer l6semi, anksiyete, kalp yetmezligi, akut bobrek yetmezligi, Aort anevrizmasi, subdural kanama, uterin
kanama, AV tam blok, llag intoksikasyonu (digoksin), CO intoksikasyonu, gastrit, GIS kanama, gastro-ozefagiyal reflii, hiperkalsemi,

hiperpotasemi

Caligmamizda AKS ile iliskili oldugu saptanan
cinsiyet, agri
yakinma varlig1, daha 6nce benzer yakinma varligi,
agrimin devam etme durumu, risk faktori, KAG

degiskenlerle (yas,

ek islem

sonrasinda

verilmistir.

Tablo 4. AKS ile iliskili saptanan degiskenlerle olusturulan lojistik regresyon modeli

Oykiisii, koroner arter by-pass greft (KABG) oykiisii,
ilk agrist  olup
olusturulan lojistik regresyon modeli Tablo 4’te

Ozellikler Odds Ratio % 95 Giiven Aralig
Yas grubu <40* 1 -
40-59* 2.781%*** 1.940-3.985
60-69 1.659* 1.072-2.566
>70 0.975 0.588-1.615
Cinsiyet Kadin 1 -
Erkek 1.299* 1.037-1.626
Mevsimler Yaz 1 -
Kis 1.373* 1.007-1.872
ilkbahar 1.388* 1.013-1.902
Sonbahar 1.640* 1.191-2.259
Bagvuru saat araligi 12:01-01:59 1 -
02:00-12:00 1.090 0.855-1.390
Agr ozelligi Atipik 1 -
Tipik 3.805*** 3.025-4.787
(Sikistirici-yanict)
Ek yakinma varligi Yok 1 -
Var 31.750*** 19.928-50.587
Daha dnce benzer yakinma | Hayir 1 -
Evet 4.662*** 3.701-5.874
Agrmin  devam  etme | Hayir 1 -
durumu Evet 0.896 0.712-1.128
Risk faktorii Yok 1 -
1 tane 1.771 0.941-3.335
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=2 1.505 0.921-2.460
KAG oykiisii Hayir 1 -

Evet 2.586*** 3.149-6.677
KABG 6ykiisii Hayir 1 -

Evet 1.051 0.712-1.550
Islem sonrasi ilk agr1 mi? Hayir 1 -

Evet 2.908* 1.283-6.595

*p<0.05; **p<0.01; ***p<0.001

Caligma grubunda AKS kapsaminda degerlendirilen
1175 hastanin 183’ STEMI (%15.6), 234’i
NSTEMI (%19.9), 758’1 UAP (%64.5) olarak tani
almigtir. Hastalarin 177’sine KAG yapildi. KAG
yapilan hastalarin isleme alinma siireleri 1-1320 dk
(22 saat) arasinda degismekte olup ortancasi 68.5 dk
idi. KAG’ye alimma siiresi mesai saatleri icinde

basvuranlarda 49 (1-1081) dk; mesai saatleri iginde
73 (20-1320) dk olarak saptanmistir. KAG’ye
alinma siiresi mesai saatleri i¢inde daha diisiikti
(z=3.058; p=0.002).

Calisma grubunu olusturanlarin taburculuktan 1 ay
sonraki durumlari Tablo 5°te verilmistir.

Tablo 5. Calisma grubunu olusturanlarin taburculuktan 1 ay sonraki durumlari

Taburculuktan 1 ay sonra n (%)
Benzer GA Evet 459 (16.4)
Hayir 2346 (83.6)
Benzer yakinma ile hastaneye bagvurma* Evet 206 (44.9)
Hayir 253 (55.1)
Ciddi kardiyak patoloji gelismesi Evet 61 (2.2)
Hayir 2744 (97.8)
Oliim Evet 69 (2.5)
Haylr 2736 (975)
Oliim** Taburcu olanlarda 18 (26.1)
Taburcu olmayanlarda 51 (73.9)
Toplam 2811 (100.0)

*: Sayilar benzer GA olan hastalar {izerinden verilmistir.

**: Acil servisten taburcu olan ve olmayan (yatis-sevk vs.) hastalardaki sayilardir.

4. Tartisma ve Sonug

GA’nin  ayirict  tanist hizli ve dogru olarak
yapilamadiginda mortalite ve morbiditesinin yiiksek
olmasi ayirici taninin 6nemini daha da artirmaktadir.
GA, Diinya genelinde 6liimlerin birinci nedeni olan
kardiyovaskiiler hastaliklarin  6nemli  belirtileri
arasindadir [11,12]. Calismamizda travma dis1 gogiis
agris1 ile AS’e bagvuran hastalarin Ozelliklerinin
degerlendirilmesi amaglandi.

Caligma siiresince AS’e yapilan bagvurularin %3,5’1
travma dis1 gogiis agrisi nedeniyle idi. Amerika
Birlesik  Devletleri’nin 2015  Ulusal Hastane
Ambulatuvar Tibbi Bakim Arastirmasi’nda 15 yas
lizerindeki bireylerin AS’e basvuru sikayetlerinin
%5,3’tiniin - GA  oldugu rapor edilmistir [13].
Almanya’da birinci basamakta yapilan basvurularin
incelendigi aragtirmada tiim bas vurular arasinda
gogis agrisinmn %0,7 oldugu raporlanmugtir [14].
Calisma yapilan toplumlarm hastalik yiklerinin
farkli olmas1 ve genel olarak GA’nin ciddi

hastaliklarin belirtisi olabilecegi diisiincesi kisileri
AS’e bagvuru yapmaya yoOneltmesi gibi nedenler
farkli sonuglarin bildirilmesinin nedenleri arasinda
sayilabilir. Ek olarak arastirmaya hastalarin
aragtirmaya dahil edilme kriterlerinin ayni olmamasi
acil servis bagvurular1 arasinda GA sikliginin farkl
¢ikmasina katkida bulunmus olabilir.

Bu calismada hastalarin yaklasik olarak tigte birinin
agrismin ~ kardiyak iskemi i¢in tipik oldugu
saptanirken atipik gogiis agrisi tarifleyen hastalarin
ise yaklagik dortte birine AKS tanis1 konulmustur.
Ek olarak galismamizda AKS tanisi alan kadinlarin
yarist atipik GA tariflemekte iken erkeklerde bu
siklik daha disikti  (p=0.003). Coskun ve
arkadaslarinin yaptiklar1 ¢calismada da gogiis agrist
olanlarm %36’sinin tipik vasifta oldugu ve atipik
agr1 tarifleyen hastalarin ise %6,9’una AKS tanisinin
konuldugu  bildirilmistir  [15]. Walker ve
arkadaslarinin geng erigkinlerde yaptig1 caligmada
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ise hastalarin %42’sinin GA’nin baski/sikistirici
tarzda oldugu bildirilmistir [8]. Hastalarin GA
vasfim kendi algilarma gore tarif etmesi ve
hastalarin mevcut kronik hastaliklar1 nedeniyle
goglis agrisim farkli hissetmesi ve tam olarak dile
getirememesi literatiirde farkli sonuglarin olmasina
neden olmus olabilir.

GA ile bagvuru yapan hastalarin en sik aldigi tani
AKS olup ardindan 6zgiil olmayan gogiis agris1 ve
miyalji tanilar1 gelmekte idi. AKS kapsaminda ise en
sik UAP saptandi. Knockaert ve arkadaslarinin
yaptiklari benzer ¢aligmada da GA olan hastalarin en
sik aldig1 taninin AKS, 2. sirada akciger hastaliklari
ve 3. sirada ise somatizasyon bozukluklarinin oldugu
ve AKS kapsamin en sik MI oldugu bildirilmistir
[16]. Bosner ve arkadaslarinin Almanya’da pratisyen
hekimlere gogiis agrist ile bagvuran hastalar
lizerinde yaptiklart calismada hastalarin en sik
aldiklar1 taninin  kas-iskelet sistem hastaliklari
oldugu, psikojenik bozukluklar ile iskemik kalp
hastaliklarmin = sikliginin  birbirine yakin oldugu
rapor edilmistir [14]. GA ciddi hastaliklarinin
belirtisi olabilecegi i¢in hastalar genellikle 2-3.
basamak hastanelere bagvurmay1 tercih
etmektedirler. Bu nedenle hastane tabanli yapilan
caligmalarda GA etyolojisinde AKS daha sik
gorililmesi olasidir.

Kadinlarda  kardiyovaskiiler = sistem  (KVS)
hastaliklar1 erkeklere gore daha ileri yaslarda
goriilmekte olup kadinlarin bu hastaliklara bagl
kaybettigi yasam yillarn daha azdir [17].
Caligmamizda hem genel olarak AKS hem de MI
gorlilme riski erkeklerde kadinlara gore yaklasik
olarak 1,5 kat daha fazlaydi. Tirkiye kronik
hastaliklar ve risk faktorleri siklign 2013
caligmasinda genel olarak GA sikliginin kadinlarda
daha fazla oldugu ancak KAH’nin ve MI’nin
goriilme sikligmin erkeklerde daha fazla oldugu
rapor edilmistir. Tiirkiye Saglik Arastirmasinda ise
KAH goriilme sikliginin kadinlar ve erkeklerde
benzer oldugu ancak enfarktiis sikliginin erkeklerde
daha fazla oldugu bildirilmistir [12]. Coskun ve
arkadaglarinin yaptiklari ¢alismada da benzer sonug
rapor edilmistir [15].

Mevsimsel degisim ile AKS goriilmesi arasinda
iligki i¢in farkli teoriler One siiriillmekle beraber
kesin kabul gérmiis bir teori yoktur. Yaz aylarinda
vazodilatasyona bagli kalbin hem 6n ylikiiniin hem
de art yiikiinlin azalmas1 gerek enfeksiyon goriilme
sikliginin  gerekse enfektif ajanlarin degismesi,
insanlarin daha rahat bir yasam igerisinde
olmalarindan dolay1 katekolamin desarjinin az
olmasi gibi sebepler bu sonucun nedenleri arsinda
sayilabilir. Calismamizda da literatiirii destekler

tarzda yaz mevsimine gore diger mevsimlerde
bagvuran hastalarda AKS siklig1 yaklagik 1,5 kat
daha fazla idi. Yapilan farkli galigmalarda benzer
sonuglar bildirilmistir [18-20].

Iskemik kardiyak hastaliklar semptomlarin baslangic
saatinden bagimsiz olarak gece-giindiiz dongiisiine
gore degiskenlik gdsterebilmektedir. Yapilan farkl
caligmalarda AKS goriilmesinin zirve yapma
degerleri farkliliklar gostermekle beraber saat araligi
genellikle benzer olarak bildirilmistir [21-22].
Calismamamizda AKS goriilme siklig1 gece saatleri
ile gliniin erken saatleri arasinda daha fazla saptandi.
Boari ve arkadaslarinin yaptiklar1 ¢alismada da hem
MI hem diger iskemik kalp hastaliklarinin gece-
giindiiz dongiisii  gosterdigi ve sabah uyanip
aktiviteye bagladiktan sonraki birka¢ saat iginde
sikliginin arttig1 bildirilmistir [23]. Sabah saatlerinde
postiirle iligkili olarak trombosit agregasyonu
artmaktadir. Dolayisiyla artan trombotik egilim
iskemik kalp hastaliklar1 gibi trombotik olaylarin
ortaya ¢ikmasini kolaylastiracaktir. Bu durum gece
gec saatlerden sonra ve sabah erken saatlerinde AKS
goriilme sikliginin artmasinin nedenlerinden olabilir.
Ek olarak genetik faktdrlerde gece-gilindiiz dongiisii
tizerinde etkili olabilmektedir [24].

Acil servise GA ile bagvuran hastalarin basvuru
aninda muayenelerinde ve laboratuvar bulgularinda
anormallik  saptanmayabilir. Bu durum baz
hastalarin yanlis ya da eksik tani almasina neden
olabilmektedir. Bu nedenle hastalarin birden fazla
risk faktorli bir arada degerlendirilerek hasta risk
skoru belirlenerek taburculuk ya da takip edilme
karar1  verilebilmektedir. TIMI ve GRACE
skorlamalar1 bu amagla en yaygin kullanilan risk
skorlama yontemlerindendir. Caligmamizda acil
servise basvurduklarinda dort hastadan tigti TIMI
skoruna gore ve iki hastadan birinin GRACE
skoruna gore diisiik riskli grupta idi. AKS tanis1 alan
hastalarda ise her iki skorlamaya gore de sadece dort
hastadan birisi diisiik riskli grupta idi. TIMI ve
GRACE skorlamalarina gore yiiksek riskli grupta
olanlarda AKS goriilme siklig1 ve hastanede kalis
stireleri daha fazla idi. Ramsay ve arkadaslarmin
yaptiklar1 ¢alismada GA ile AS’e basvuru aninda
hastalarin  %21°i TIMI, %40’1 ise GRACE
skorlamasina gore diisiik riskli grupta idi. Aym
calismada ¢alismamiza benzer sekilde yiiksek riskli
grupta yer alan hastalarda AKS gériilme sikliginin
ve hastanede kalis siirelerinin daha fazla oldugu
bildirilmistir [5].

Calisma grubunda taburculuktan sonraki 1 aylik
stirecte ciddi kardiyak patoloji ve/veya Oliim
goriilme olasilig1 %2,8 idi. Benzer GA sikayeti ile
AS’ye bagvurma siklig1 %7 idi. TIMI skorlamasinda
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yiiksek riskli olanlarda %18,4’linde ve GRACE
skorlamasinda  yiiksek riskli  olanlarda ise
%7,7’sinde ciddi kardiyak patoloji ve/veya olim
goriildii. Edinburgh’ta 2006 yilinda yapilan
caligmada taburculuktan sonra hastalarin %7,2’sinde
ciddi kardiyak patoloji ve/veya oliim goruldiigii ve
GRACE ve TIMI skorlamalarinin bu riski 6n
gormesinin anlamli oldugu rapor edilmistir. Ek
olarak ayni calismada benzer GA ile tekrar bagvuru
sikligimin yaklagik %10 oldugu bildirilmistir [3].
Pollack ve arkadaslarinin yaptiklari ¢alismada TIMI
skorlamasinda saptanan risk faktorlerinin sayist
arttikca hastalarin  taburculuktan 1 ay sonra
yasadiklar1 olaylarin (6liim, MI, KABG, KAG)
saptanmasinin arttig1 gosterilmistir [25]. Ingiltere’de
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Abstract: Orthorexia Nervosa (ON) describes the excessive devotion to healthy eating and lifestyle or
obsessive selection of healthy foods. Although it has been reported that there is overlap between ON and
obsessive-compulsive disorder (OCD) and eating disorders (ED), it is not clear which disease spectrum
ON symptoms overlap more. In this study, we aimed to examine ON symptoms in adolescents diagnosed
with OCD and ED and to compare ON symptoms in both groups. Our study was conducted on 38
adolescents between the ages of 12-18 diagnosed with OCD or ED. To evaluate the patients' eating
attitudes, the "Eating Attitudes Test (EAT-40)", to measure orthorexia symptoms, the "Ortho-11 Scale"
and to measure anxiety/depression and obsessive-compulsive disorder symptoms, the "Anxiety and
Depression Scale in Children-Revised (RCADS) child form" were filled out. The parents of the
adolescents filled out the "Sociodemographic Data Form" and the "RCADS parent form". ORTO-11 score
was found to be significantly lower and EAT-40 score was found to be higher in adolescents with ED
compared to adolescents with OCD. A negative moderate correlation was found between the EAT-40
scale and the ORTO-11 scale and was statistically significant (r=-0.613, p<0.001). In the logistic
regression analysis, the most important predictor for orthorexia tendency was found to be the EAT-40
score (p=0.010). In the linear regression analysis of EAT-40 and ORTO-11 scales; EAT-40 score was
found to be a significant predictor of ORTO-11 score. In our study, ON symptoms were investigated in
adolescents and orthoretic tendencies were compared in two different disease groups. According to our
results, we think that there is more and stronger evidence for the classification of ON within eating
disorders.

Keywords: Orthorexia Nervosa, Adolescent, Eating Disorders, Obsessive Compulsive Disorder,
Anorexia Nervosa

Ozet: Ortoreksiya Nervoza (ON) saglikhi beslenme ve saglikhi yasam tarzina asin diiskiinlik veya
takintih bir bigimde saglikli yiyecekler segme durumunu tanimlamaktadir. ON ile obsesif kompulsif
bozukluk (OKB) ve yeme bozuklugu (YB) arasinda ortiismeler oldugu bildirilse de ON belirtilerinin
hangi hastalik spektrumuyla daha fazla 6rtiisme sagladig: net degildir. Biz bu ¢alismamizda; OKB ve YB
tanist olan ergenlerde ON belirtilerini incelemeyi ve iki grup arasinda kargilagtirmayr amagladik.
Calismamiz OKB veya YB tanili 12-18 yas araligindaki 38 adolesan iizerinde gergeklestirilmistir.
Hastalarin yeme tutumunu degerlendirmek i¢in “Yeme Tutum Testi (YTT-40)”, ortoreksiya belirtilerini
dlgmek icin “Orto-11 Olgegi” ve anksiyete/depresyon ve obsesif kompulsif bozukluk belirtilerini 6lgmek
icin “Cocuklarda Anksiyete ve Depresyon Olgegi-Yenilenmis (CADO-Y) cocuk formu” doldurtuldu.
Adolesanlarin  ebeveynlerine ise “Sosyodemografik Veri Formu”, “CADO-Y ebeveyn formu”
doldurtuldu. YB’li ergenlerde OKB’li ergenlere gore anlamli sekilde ORTO-11 skoru disiik, YTT-40
skoru yiiksek saptandi. YTT-40 6lgegi ile ORTO-11 6lgegi arasinda negatif orta derecede bir korelasyon
saptand1 ve istatistiksel olarak anlamliyd: (r=-0.613, p<0.001). Lojistik regresyon analizinde ortoreksiya
egilimi i¢in en 6nemli prediktérin YTT-40 skoru oldugu saptandi (p=0.010). YTT-40 ve ORTO-11
Olgeklerinin lineer regresyon analizinde; YTT-40 puanmm, ORTO-11 skorunun anlamli bir yordayicist
oldugu saptandi. Caliymamizda ON belirtileri addlesanlar iizerinde arastirilmig ve iki farkli hastalik
grubunda ortoretik egilimler karsilastinlmistir. Sonuglarimiza gore ON’nin yeme bozukluklarinin
igerisinde siniflandirilmasi i¢in daha fazla ve giiglii kanit oldugunu diisiinmekteyiz.

Anahtar Kelimeler: Ortoreksiya Nervoza, Adoélesan, Beslenme ve Yeme Bozukluklari, Obsesif
Kompulsif Bozukluk, Anoreksiya Nervoza
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1. Giris

Ortoreksiya Nervoza (ON) tammmi 1997 yilinda
Bratman tarafindan ortaya atilmistir. Saglikh
beslenme ve yasam tarzina asirt diigskiinliik veya
takintili bir bicimde saglikli yiyecekler se¢cme
durumunu tanimlamaktadir (1). Bu takintili ilgi,
kisinin yasam kalitesini énemli 6l¢lide bozabilir ve
gida tiiketiminin tamamen birakilmasina kadar giden
ciddi diyet kisitlamalarina sebep olabilir (2). Genel
poplilasyonda ON’nin ortalama yayginligt %6.9
olarak belirtilirken bu oran sanatcilar ve saglk
caligsanlar1 gibi yiiksek riskli gruplarda %35-57.8
olarak bildirilmistir (3). ON, Diagnostic and
Statistical Manual of Mental Disorders (DSM-5)

gibi  mevcut psikiyatrik tan1  siniflandirma
sistemlerinde tanimlanmamistir (3). Bu bozuklugun
taninmast ve tamimlanmasinda kullanilabilecek

Onerilen belirtiler olsa da heniiz yerlesik tani
kriterleri yoktur. Literatirde ON’nin basit bir
davranigsal fenomen olarak m1 yoksa psikiyatrik bir
bozukluk olarak mi1 tanimlanmasi gerektigi yoniinde
tartismalar devam etmektedir.

Anoreksiya nevroza (AN), obsesif kompulsif
bozukluk (OKB), bedensel belirti bozuklugu,
hastalik anksiyetesi bozukluklarinin ON ile ortak
yonleri oldugu varsayilmaktadir. ON’yi ruhsal bir
bozukluk spektrumu igerisine dahil etmeyi Oneren
caligmalarin sonuglarinda, yeme bozukluklar1 (YB)
ve OKB ile ON arasinda ciddi bir ortiisme oldugu
vurgulanmaktadir (4). Bazi yazarlar ON’nin bir YB
olarak degerlendirilmesi gerektigini, bazilar ise
OKB  spektrumu igerisinde  smiflandiriimasi
gerektigini belirtmektedir (5). ON’nin gegerli tam
kriterlerinin olmamasi, bu durumun ayri bir ruhsal
bozukluk mu, AN gibi yeme bozukluklarinin bir tipi
mi veya OKB’nin bir alt tipi mi oldugunu
belirlemeyi zorlagtirmaktadir (5).

ON ile YB semptomlari arasinda kayda deger
ortiismeler oldugu bildirilmistir (6). Ancak ON’de
goriilen davranig, zayiflamaya yonelik bir kisitlama
davranisi degil, asir1 saf ve saglikli beslenme sekline
dayanan bir davranigtir. Bu kisiler YB (AN veya
bulimia) olan hastalarn aksine giizel goriinmek i¢in
degil, kusursuz ve saglikli bir diyet uygulama
takintisindan  dolayr  zayiflamaktadirlar.  ON’li
kisilerin YB’den farkli olarak yiyecek miktarindan
daha ¢ok yiyecek kalitesine odaklandiklar1 goriilse
de, temel besin eksikligine bagli yetersiz beslenme,
anemi, anormal kardiak fonksiyonlar gibi YB ile
ayni tibbi komplikasyonlarla karsilasmasi goriilen
bir durumdur (4, 7).

Literatirde ON ile OKB arasindaki iliski ve
ortlismeler de arastirnlmistir. ON’li bireylerin tipki
OKB hastalar1 gibi kat1 kurallar igerisinde saglikli
besinleri se¢mek, hazirlamak ve yemek i¢in yogun
caba sarfettikleri, zaman harcadiklart ve bu durumun
sosyal islevlerinde bozulmalara neden oldugu
gosterilmistir (8,9). Yapilan ¢aligmalarda saglikli
kabul edilen genel popiilasyonda saptanan obsesif-
kompulsif semptomlarin ON belirtileri ile iligkili
oldugu gosterilmistir (9,10). OKB ile ON’nin bir
diger ortiismesi ise; OKB’li bireylerde tekrarlayici
davraniglart gergeklestiremediklerinde ortaya ¢ikan
felaketlestirme ve yogun kayginin, ortoreksik
bireylerde de saglikli beslenemedigini diisiindiigii
durumlarda ortaya ¢gikmasidir. ON’li bireyler saglikli
beslenemediklerini  diislindiiklerinde yogun bir
sugluluk duygusu da hissedebilirler (11).

Mevcut kanitlar ON ile OKB ve YB arasinda bir
iliski ve oOrtiisme oldugunu diistindiirmektedir.
Ancak net olarak siniflandirilamayan bu hastaligin
belirtilerinin hangi hastalik spektrumuyla daha fazla
ortiisme sagladig net degildir. Biz bu ¢alismamizda;
OKB ve YB tanisi olan ergenlerde ON belirtilerini
karsilastirmali olarak incelemeyi ve ergenlerin klinik
ve demografik oOzelliklerinin ON ile iliskisini
arastirmay1 amagladik.

2. Gereg ve Yontem
2.1. Katilmcilar ve Calisma Prosediirii

Calisma evreni Mart 2021-Eylil 2021 tarihleri
arasinda Afyonkarahisar Saglik Bilimleri
Universitesi Hastanesi Cocuk Psikiyatrisi boliimiine
basvuran OKB veya yeme bozuklugu tamili 12-18
yas  araligindaki toplam 38  adodlesandan
olugsmaktadir. Tiim katilimeilara yan yapilandirilmig
klinik goriismede Okul Cagr Cocuklar1 igin
Duygusal Bozukluklar ve Sizofreni i¢in Cocuk
Programi-Simdi ve Yasam Boyu versiyonu-Tiirk¢e
versiyonu (CDSG-SY-T) uygulandi (12, 13). Bu
goriisme diger psikiyatrik hastaliklar belirlemek i¢in
yapildi. Dislama kriterleri arasinda noérolojik
hastaliklar, mental retardasyon, organik beyin hasari,
diger akut veya kronik fiziksel hastaliklar yer
almaktaydi.

Arastirma siiresince OKB veya YB tanisi olan 42
adolesan ve ailesi ile goriisiildii. Yeme bozukluguna
neden olabilecek metabolik bir hastaliga sahip olan
veya gastrointestinal sistem patolojisi bulunan 4
hasta c¢aligma dis1 birakildi. Hastalarin yeme
tutumunu degerlendirmek i¢in “Yeme Tutum Testi
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(YTT-40)”, ortoreksiya belirtilerini 6l¢mek i¢in
“ORTO-11 Olgegi” ve anksiyete/depresyon ve
obsesif kompulsif bozukluk belirtilerini 6l¢mek igin
“Cocuklarda Anksiyete ve Depresyon Olgegi-
Yenilenmis (CADO-Y) ¢ocuk formu” doldurtuldu.
Adolesanlarin ebeveynlerine ise “Sosyodemografik
Veri Formu”, “Cocuklarda Anksiyete ve Depresyon

Olgegi (CADO-Y) ebeveyn formu” doldurtuldu.

Caligmanin ilk agamasinda, YB ve OKB gruplari
arasinda demografik ve klinik veriler ile olgek
skorlar1 karsilagtirildi. Daha sonra ortoretik egilime
gore siniflandirilan  adolesanlarda, ortoreksiya
egilimine etki eden faktorler arastirildi.

2.2. Etik Kurul Onay1

Bu arastirma icin Afyonkarahisar Saglik Bilimleri
Universitesi Klinik Arastirmalar Etik Kurulundan
05.03.2021 tarih ve 2021/159 Karar No ile etik onay
alindi. Calismaya katilmay1 kabul eden katilimcilar
ve aileleri yazili bilgilendirilmis onam vermis ve
tiim ¢aligma yontemleri Helsinki Bildirgesi'ne uygun
olarak ytirtitiilmiistiir.

2.3. Sosyodemografik Veri Formu

Daha oOnceki ¢alismalardan o6rnek  alinarak
arastirmacilar tarafindan olusturulan bu form;
katilimeinin  yas1, cinsiyeti, egitim durumu, ek
psikiyatrik tanisi, ailede psikiyatrik hastalik dykiisii,
sigara, alkol ve madde kullanimi, diyet uygulama
durumu gibi bilgileri icermektedir. Sosyodemografik
veri formu arasgtirmaci esliginde ebeveynler ve
genclerden alinan bilgiler ile doldurulmustur.

2.4. Yeme Tutum Testi (YTT-40)

YTT-40 altih likert tipte, toplam 40 maddeden
olusan self-report bir 6l¢ektir. Normal bireylerde var
olan yeme davranisindaki olasi bozukluklarin
taranmasinda ve oOzellikle AN gibi yiiksek risk
grubunu olusturan bireylerde kullanilmaktadir. Otuz
ve iizeri puan alan kisilerin AN basta olmak iizere
yeme bozuklugu acisindan yiiksek riskli grupta yer
aldigr kabul edilmektedir (14). Olgegin Tiirkce
gecerlik ve gilivenilirligi Savasir ve ark. tarafindan
yapilmistir ve Cronbach alfa degeri 0,70 olarak
saptanmustir (15).

2.5. Cocuklarda Anksiyete ve Depresyon Olgegi-
Yenilenmis ( CADO-Y)

CADO-Y dortlii likert tipte toplam 47 maddeden
olusan self-report bir 6l¢ektir. DSM tani sistemini
temel alarak 7 maddede sosyal anksiyete bozuklugu

(SAB), 9 maddede seperasyon anksiyetesi (SA), 6
maddede yaygin anksiyete bozuklugu (YAB), 9
maddede panik bozukluk (PB), 6 maddede obsesif
kompulsif bozukluk (OKB) ve 10 maddede major
depresif bozukluk (MDB) taranmaktadir. Olgegin
cocuk ve ebeveyn formu bulunmaktadir (16).
Olgeklerin  dilimizde gegerlilik ve giivenilirlik
calismas1 Gormez ve ark. tarafindan yapilmstir (17,
18).

2.6. ORTO-11 Olgegi

Orijinal haliyle ORTO-15 6lgegi, Donini ve
arkadaslar1 tarafindan gelistirilen ON egilimini
degerlendirmek i¢in diizenlenen 15 maddelik bir
kendini degerlendirme aracidir (10). Olcegin Tiirkce
gecerlilik ve giivenilirlik calismast Arusoglu ve
arkadaslar1 tarafindan yapilmistir ve Cronbach alfa
katsayist 0,62 olarak belirlenmistir (9). Olgegin
Tiirkge’de kullanimi ig¢in 11 madde belirlenmis ve
ORTO-11 seklinde kullanimi uygun bulunmustur.
ON i¢in ayirt edici oldugu diisiiniilen cevaplara "1",
normal yeme davranigi egilimini gésteren cevaplara
"4" puan verilmektedir. Diigiilk puanlar ortorektik
egilimi yansitmaktadir. Calismamizda ORTO-11
Olceginin degerlendirilmesi igin kullanilan kesim
noktasi, Ol¢egin Tiirk¢e’ye uyarlama calismasinda
kullanilan yontemle, %25’lik dilimde 21 puan olarak
belirlenmistir (9). Bu degerin altindaki (<21)
hastalar ortoretik egilimli olarak degerlendirilmistir.

2.7. istatistiksel Analiz

Veri analizi i¢in bir istatistik programi (Windows
icin SPPS, v21.) kullanilmistir. Verilerin normal
dagilimi Kolmogorov-Smirnov testi, histogram ve
Skewness-Kurtosis katsayilart ile degerlendirildi.
Nominal ve ordinal degiskenler Pearson ki-kare testi
ile karsilastirildi. Bu veriler say1 ve yiizdelikler ile
verildi. Degiskenler arasi iligki Pearson korelasyon
testi ile incelendi. Gruplar arast parametrik
degiskenlerin karsilagtirmasi Student t testi ile
yapildi.  Yiiksek ortoreksiya riskini (ORTO-11
Score<21) ongormedeki bagimsiz prediktorler enter
yontemi ile Binary lojistik regresyon analizi
kullanilarak incelendi. Model uyumu i¢in Hosmer-
Lemeshow testi kullanildi. Tek degiskenli bir lineer
regresyon modeli kullanilarak YTT-40 skorunun
ORTO-11 skoruna bagimsiz etkileri incelendi.
Model uyumu gerekli rezidiiel ve uyum istatistikleri
kullanilarak incelendi. p<0,05 degeri istatistiksel
olarak anlaml1 kabul edildi.
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2.8. Tablolar

Tablo 1. OKB ve YB gruplarinin demografik, klinik 6zellikleri ve 6lgek puanlarinin karsilagtirmasi

OKB YB

n=21 n=17

OrtSs OrtSs P
Yas 14.86+1.79 15.24+1.30 0.472
Cinsiyet(n %)
Kadin 13 (61.9) 17 (100) 0.005
Erkek 8(38.1) 0(0) :
Ogrenim Durumu (n %)
Ortaokul 10 (47.6) 3(17.6) 0.086
Lise 11 (52.4) 14 (82.4) :
EkTam (n = %)
Var 10 (47.6) 13 (76.5) 0.100
Yok 11 (52.4) 4 (23.5) :
Ailede Ruhsal Bozukluk (n %)
Yok 15 (71.4) 17 (100)
Var 6 (28.6) 0(0) 0.024
Diyet (n %)
Hayir 15 (71.4) 1(5.9)
Evet 6 (28.6) 16 (94.1) <0.001
Diizenli Spor (n %)
Hayir 16 (76.2) 13 (76.5) 0.984
Evet 5 (23.8) 4(23.5) :
Sosyal Medya Beslenme f¢erigi Takip (n %)
Hayir 18 (85.7) 7(41.2) 0.006
Evet 3(14.3) 10 (58.8) ’
Beslenme Egitimi (n %)
Hayir 15 (71.4) 5(29.4) 0.021
Evet 6 (28.6) 12 (70.6) :
ORTO-11 30.10+6.39 23.47+8.47 0.009
YTT-40 19.05+11.29 41.29+23.85 0.001
CADO-Y (¢ocuk formu)
SA 3.19+1.23 3.94+1.43 0.079
YAB 4.24+2.14 5.94+3.26 0.061
PB 4.95+2.61 7.0045.13 0.120
SAB 10.29+5.24 11.06+4.93 0.645
OKB 8.00+3.70 5.47+2.12 0.017
MDB 8.33+£2.65 11.59+£7.07 0059
Toplam anksiyete skoru 30.38+8.62 33.35+12.22 0.386
Toplam 6l¢ek skoru 38.71+8.83 45.00+18.37 0.174
CADO-Y (ebeveyn formu)
SA 3.38+1.49 4.24+2.38 0.186
YAB 4.62+1.96 4.18+1.97 0.495
PB 5.624+2.94 4.71+£2.39 0.309
SAB 8.29+4.39 7.884+2.71 0.743
OKB 7.00+3.24 5.06+2.46 0.049
MDB 8.48+2.90 7.9444.25 0.649
Toplam anksiyete skoru 29.2449.60 26.06+6.27 0.247
Toplam él¢ek skoru 37.71£11.83 34.00+8.91 0.292

(OKB: Obsesif Kompulsif Bozukluk, YB: Yeme Bozuklugu, YTT-40: Yeme Tutum Testi, CADO-Y: Cocuklarda Anksiyete ve Depresyon Olgegi-
Yenilenmis, SA: Seperasyon aksiyetesi, YAB: Yaygin anksiyete bozuklugu, PB: Panik bozukluk, SAB: Sosyal anksiyete bozuklugu, OKB: Obsesif
kompulsif bozukluk, MDB: Major depresif bozukluk)

Tablo 2. Orto-11 puam kesme degerine gore gruplarin demografik, klinik ozellikleri ve Olgek puanlarinin
karsilagtirmasi

ORTO-11 skoru >21 ORTO-11 skoru <21

n=24 n=14

Mean=SD MeanSD P
Yas 14.75+1.64 15.50+1.40 0.162
Grup (n %)
OKB 17 (70.8) 4 (28.6) 0.018
YB 7(29.2) 10 (71.4) '
Cinsiyet(n %)
Kadin 16 (66.7) 14 (100) 0.017
Erkek 8(33.3) 0(0) '
Ogrenim Durumu (n %)
Ortaokul 10 (47.1) 3(21.9) 0.294
Lise 14 (58.3) 11 (78.6) ’

EkTam (n %)
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Var 13 (54.2) 10 (71.4) 0.329
Yok 11 (45.8) 4 (28.6)

Ailede Ruhsal Bozukluk (n %)

Yok 18 (75) 14 (100)

Var 6 (25) 0(0) 0.067
Diyet (n %)

Hayir 16 (66.7) 0(0)

Evet 8 (33.3) 14 (100) <0.001
Diizenli Spor (n %)

Hayir 21 (87.5) 8 (57.1) 0.052
Evet 3(12.5) 6 (42.9) '
Sosyal Medya Beslenme i¢erigi Takip (n %)

Hayir 20 (83.3) 5(35.7) 0.005
Evet 4(16.7) 9(64.3) '
Beslenme Egitimi (n %)

Hayir 17 (70.8) 3(21.4) 0.006
Evet 7(29.2) 11 (78.6) '
ORTO-11 32.54+4.10 15.50+1.40 <0.001
YTT-40 19.33+14.47 45.57420.38 <0.001
CADO-Y (¢ocuk formu)

SA 3.42+1.41 3.71+1.13 0.507
YAB 4.92+2.56 5.1443.25 0.814
PB 6.00+3.95 5.64+4.27 0.796
SAB 9.83+5.45 12.00+4.11 0.207
OKB 7.71+£3.78 5.43+1.55 0.039
MDB 8.79+4.63 11.50+6.08 0.131
Toplam anksiyete skoru 31.58+10.41 31.93+10.62 0.923
Toplam 6l¢ek skoru 40.42+13.21 43.43x15.77 0.532
CADO-Y (ebeveyn formu)

SA 3.83£1.65 3.64+2.46 0.778
YAB 4.54+2.08 4.21+1.76 0.625
PB 5.13+3.20 5.36+1.64 0.803
SAB 8.00+:4.40 8.2942.12 0.822
OKB 6.67+3.35 5.2142.22 0.158
MDB 7.79+3.31 9.00+3.88 0.315
Toplam anksiyete skoru 28.46+10.03 26.71+4.17 0.541
Toplam 6l¢ek skoru 36.25+12.53 35.71+6.71 0.884

(OKB: Obsesif Kompulsif Bozukluk, YB: Yeme Bozuklugu, YTT-40: Yeme Tutum Testi, CADO-Y: Cocuklarda Anksiyete ve Depresyon Olgegi-
Yenilenmis, SA: Seperasyon aksiyetesi, YAB: Yaygin anksiyete bozuklugu, PB: Panik bozukluk, SAB: Sosyal anksiyete bozuklugu, OKB: Obsesif
kompulsif bozukluk, MDB: Major depresif bozukluk)

Tablo 3. Hastalarm yas, ORTO-11, YTT-40, CADO-Y cocuk ve ebeveyn toplam anksiyete ve toplam skorlarmin
korelasyon analizi

CADGY Teapoy  [SADOY T Teanouy
Yas (yil) ORTO-11 YTT-40 - Toplam skoru . Toplam  skor
anksiyete anksiyete
(cocuk) (¢ocuk) (ebeveyn) (ebeveyn)
Yas (y1l) r
p
ORTO-11 r -0.351
p 0.031
YTT-40 r 0.425 -0.613
p 0.008 <0.001
CADO-Y r 0.005 -0.022 0.458
Toplam
anksiyete p 0.974 0.894 0.004
(cocuk)
CADO-Y r 0.107 -0.123 0.580 0.949
Toplam skoru
(ocuk) b 0522 0.464 <0.001 <0.001
CADO-Y r 0.099 0.199 -0.028 0.341 0.225
Toplam
anksiyete
(ebeveyn) p 0.556 0.230 0.870 0.036 0.174
CADO-Y r 0.144 0.113 0.127 0.477 0.404 0.960
Toplam skor = =755 0501 0.447 0.002 0012 <0.001
(ebeveyn)

(YTT-40: Yeme Tutum Testi, CADO-Y: Cocuklarda Anksiyete ve Depresyon Olgegi-Yenilenmis)

451




Osmangazi Tip Dergisi, 2025

Tablo 4. Ortoreksiya egilimine etki eden faktorlerin lojistik regresyon analizi

Ortoreksiya Egilimi (ORTO-11 total score<21)

Risk Faktorii

OR (95% GA) p value
Yas (yil) 1.052 (0.280-3.950) 0.940
Ogrenim durumu 0.221 (0.001-34.525) 0.558
Ek tam varhg: 0.305 (0.011-8.400) 0.482
YTT-40 Skoru 1.199 (1.044-1.377) 0.010
CADO-Y toplam anksiyete (cocuk) 0.774 (0.328-1.824) 0.558
CADO-Y toplam skoru (¢ocuk) 1.224 (0.631-2.375) 0.550
CADO-Y toplam anksiyete (ebeveyn) 1.039 (0.650-1.662) 0.871
CADO-Y toplam skoru (ebeveyn) 0.806 (0.528-1.230) 0.317

(OR: Odds Ratio, GA: giiven araligi, YTT-40: Yeme Tutum Testi, CADO-Y: Cocuklarda Anksiyete ve Depresyon Olcegi-Yenilenmis)

Tablo 5. YTTT-40 skoru ile ORTO-11 skoru arasindaki lineer regresyon analizi

Degiskenler B Std. Hata t p 95% Giiven Aralig
(Bagimli Degisken) 33.925 1.792 18.936 <0.001 30.292 to 37.559
YTT-40 Skoru -0.234 0.050 -0.613 -4.660 <0.001 -0.336 to -0.132
Bagimh degisken: ORTO-11 Skoru
R:0.613 R%*0.376 F:21.718 p<0.001 Durbin-Watson: 1.785

(YTT-40: Yeme Tutum Testi, CADO-Y: Cocuklarda Anksiyete ve Depresyon Olcegi-Yenilenmis)

3. Bulgular

Caligmaya katilan tiim hastalarin ortalama yasi
15.03+1.58 olup OKB ve yeme bozuklugu gruplari
arasinda anlaml fark saptanmadi (p=0.472). Yeme
bozuklugu grubunda tiim hastalar kadindi. Tim
hastalarin 15’inde (%39.5) komorbid psikiyatrik tam
mevcuttu. 6 (%15.8) hastada SAB, 3 (%7.9) hastada
YAB, 3 (%7.9) hastada MDB, 2 (%5.3) hastada
dikkat eksikligi ve hiperaktivite bozuklugu (DEHB),
1 (%2.6) hastada ise PB saptandi. Gruplar arasinda

ek tam varligi benzerdi (p=0.100). Diger
sosyodemografik ve klinik verilerin OKB ve YB
gruplar1  arasinda  karsilagtirmast  Tablo 1’de
verilmistir.

Gruplar arasinda 6lgek puanlart karsilastirildiginda,
YB grubunda istatistiksel olarak anlamli sekilde
ORTO-11 skoru disiik, YTT-40 skoru yiiksek
saptand1 (sirasiyla p=0.009, p=0.001). CADO-Y

cocuk ve ebeveyn formlar1 total ve alt 6l¢ek puanlari
degerlendirildiginde; sadece OKB grubunda OKB
alt 6lgek puanlart anlamli olarak yiiksekti (sirasiyla;
p=0.017, p=0.049). Diger alt 6l¢ek puanlar ve total
skorlar iki grup arasinda benzerdi (Tablo 1).

Katilimeilar ortoretik egilimlerine gére ORTO-11
skoru <21 olanlar ortoretik grup, >21 olanlar
ortoretik egilimi diisiik grup olarak iki gruba ayrildi.
ORTO-11 skoru <21 olan ve daha fazla ortoretik
egilim gosteren grupta YTT-40 skorlar diger gruba
gore istatistiksel anlamli olarak daha yiiksekti
(p<0.001). Bu iki grup arasinda diger Olg¢ek
puanlarinin ve diyet/ beslenme egitimi/ spor gibi
verilerin karsilagtirmasi Tablo 2’de gosterilmistir.

Caliymaya katilan tim hastalarin yas, ORTO-11,
YTT-40, CADO-Y ¢ocuk ve ebeveyn total anksiyete
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ve total skorlarinin korelasyon analizinde; yas ile
ORTO-11 0lgegi arasinda negatif, YTT-40 6l¢egi ile
pozitif orta derecede bir korelasyon saptandi ve
istatistiksel olarak anlamliydi (sirasiyla; r=-0.351
p=0.031, r=0.425 p=0.008) (Tablo 3).

Ortoreksiya egilimine etki eden bagimsiz
prediktorlerin  sonuca en fazla katkisi olani
belirlemek i¢in Binary lojistik regresyon analizi
uygulandi. Yas, 6grenim durumu, ek tani varligi,
YTT-40 skoru, CADO-Y toplam anksiyete (gocuk),
CADO-Y toplam skor (¢ocuk), CADO-Y toplam
anksiyete (ebeveyn), CADO-Y toplam skor
(ebeveyn) bagimsiz degisken olarak kullanildi.
Ortoreksiya egilimini 6ngdren model anlamliydi
(x2(8) = 8.81, p=0.358) ve varyansin %064.7’sini
aciklayabiliyordu (Nagelkerke R2=0.647). Model
ortoreksiya egilimi olanlarin 58.7’sini, ortoreksiya
egilimi olmayanlarin 87.5’ini (toplamda %86.8)
dogru tahmin etmisti. Ortoreksiya egilimi igin en
onemli prediktdriin YTT-40 skoru oldugu saptandi
(p=0.010) (Tablo 4).

YTT-40 skorunun artmasmin, ORTO-11 skorunun
azalmasina ve ortorektik egilimin artmasina anlamli
diizeyde ve negatif yonli etkisi oldugu hipotezine
dayanilarak iki veri lineer regresyon analizi (Enter
yontemiyle) ile incelendi. Model istatistiksel olarak
anlamhiyd1 (F=21.718 p<0.001) ve anlamli oto-

korelasyon sorunlar1 olmadan (Durbin-
Watson=1.785) ORTO- 11 skorundaki varyansin
%37.6’s1  aciklayabildi (R* 0.376). Lineer

regresyon analizinde YTT-40 puaninin, ORTO-11
skorunun anlamli bir yordayicist oldugu saptandi.
Regresyon katsayilarina gore; YTT-40 skorunda 1
birimlik artisin, ORTO-11 skorunda 0.234 birimlik
azalmaya neden oldugu saptandi (Tablo 5).

4. Tartisma ve Sonug

Literatirde = ON’nin  psikiyatrik  bozukluklar
arasindaki yerini ve hangi siniflandirma igerisine
dahil edilmesi gerektiginin tartismalar1 siirmektedir.
Bazi aragtirmacilar ON’yi ayr1 bir bozukluk olarak
tamimlasa da g¢ogu arastirmact yeme bozukluklari
icerisinde bir antite olarak degerlendirmektedir. Az
sayida caligmact ise OKB’nin bir alt tipi veya
yansimasi oldugunu iddia etmektedir (19). Biz bu
calismada, literatiirdeki tartismalar esliginde yeme
bozuklugu ve OKB tamisi ile takip edilen
adOlesanlarda  ortoretik egilimleri inceleyerek,
ON’nin hangi grup hastalik ile iligkisinin daha giiclii
oldugunu gostermeyi hedefledik. Calismamizda
OKB’si olan adodlesanlara gore YB’si olan
adoOlesanlarda ortoretik egilimlerin daha fazla
oldugunu saptadik. Bunun yani sira ortoretik egilim

i¢in en 6nemli prediktdriin bozulmus yeme davranisi
oldugunu tespit ettik.

Ortoreksiyanin  toplum  igerisinde  yayginligi,
ozellikle kiiltiirel farkliliklara gore degismektedir.
2004 yilinda 404 katilimcidan olusan bir kohortta
ortoreksiyanin yaygmlhigi %6.9 olarak belirlenmistir
(20). 13-30 yas aras1 864 katilimciyla yapilan bagka
bir c¢aligmada ise 9%27.8 oraninda yaygin ON
davranislari tespit edilmistir (19). Ulkemizde Fidan
ve arkadaslarinin tip Ogrencileri {izerinde yaptigi
baska bir ¢alismada ise ORTO-11 kesme puani 27
olarak kabul edilmis ve ON prevelansi %43.6 olarak
belirlenmistir  (21). Bizim ¢alismamiz yeme
bozuklugu ve OKB hastalik gruplarini icermesine
ragmen ortoreksiya prevelanst %36.8 olarak
bulunmustur. Her ne kadar ORTO-11 kesme
puanlart ¢alismalar arasinda farklilik gosterse de
Fidan ve arkadaslarinin genel populasyondaki
ortoreksiya prevelans: calismamiza gore oldukca
yilksek goriinmektedir. Fidan ve arkadaglarinin
caligmasinda erkek katilimcilarin daha fazla
ortoretik egilim gosterdigi de belirtilmistir (21).
Cinsiyete baglh farkliliklarin ON iizerine etkisi net
olmamakla beraber 120 katilimci iizerinde yapilan
bir ¢aligmada cinsiyetler arasi fark izlenmemistir. Bu

calisgmada kadin ve erkeklerin saglikli olan
besinlerin alinmasi, hazirlanmas1 ve tiiketimiyle
ilgili  benzer davranmiglar sergileyecegi  One

stiriilmiistiir. Ayrica daha iyi bir fiziksel goriiniim ve
kilo kontrolii diisiincesinin cinsiyetler arasinda farkl
olmadigi belirtilmistir (22). Adoélesan ve geng
erigkin katilimcilarla gerceklestirilen bagka bir
calismada ise her iki cinsiyette benzer ortoretik
egilimler izlenmistir (19). Calismamizda ise ORTO-
11 puam 21 altinda olan 14 hastanin hepsinin kadin
cinsiyette oldugu izlendi. Caligmamizin diger
calismalardan  farkli olan bu  bulgusunun,
orneklemimizi psikiyatri kliniginde takipli bir hasta
grubundan olusturmus olmamizla iligkili oldugunu
disiinmekteyiz.

Literatirde ON’nin yas ile iliskisini inceleyen
calismalarda farkli sonuglar bildirildigi
goriilmektedir. Donini ve arkadaslarmin yaptigi

calismada yas arttikca ON egiliminde artig
bildirilmistir  (20). Calismamizda ise vyas ile
ortoreksiya egilimi arasinda pozitif bir iligki

saptanmigtir. Kiiltiirel olarak benzer érnekleme sahip
Tiirkiye’de yapilan bir ¢aligmada yas ile ON egilimi
arasinda iligki olmadig bildirilmistir. Bu ¢aligmanin
19-66 yas aras1 yetiskinlerde yapildig1 goriilmektedir
(9). Bizim ¢alismamiz ise ergenlerde yapilmis olup,
gec ergenlik doneminde ON egiliminin arttigini
gostermektedir. Bu yas araliginda ON ile ilgili
calismanin literatiirde kisitli oldugu g6z Oniine
almdiginda, bu bulgumuz Onemlidir. Riskli
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gruplarda ge¢ ergenlik doéneminde ON gelisimi
acisindan yakin takip onerilebilir.

Calismamizda, diyet uygulayan, beslenme egitimi
alan ve sosyal medyada beslenme iceriklerini takip
eden hastalarda daha yiiksek ortoretik egilim tespit
edildi. Bu hastalarin  biiyiikk kisminin  yeme
bozuklugu ile takip edilmesinden dolay1 bu beklenen
bir durumdu. Bu hastalarda asil diisiince kilo
vermeden daha ¢ok saglikli beslenme davraniglart
olsa da literatiirde ON ile viicut imaj1 ve asir1 kilo
takintis1 arasinda onemli derecede iliski oldugu
gosterilmistir (23). Bu durum anoreksiya nevroza ve
bulimianin gelisimi ve siirdiiriilmesinde 6nemli bir
rol alan miikemmeliyet¢iligin ON hastalarinda da
ortisme gosterdigini desteklemektedir (24). Barnes
ve Caltabiano'nun ¢alismasinda ON’nin en 6nemli
Ongoriiciileri; YB gecmisi, goriinlim yonelimi ve
asirt kilo takintisi olarak belirtilmistir (23). ON’li
hastalarda goriinime asir1 odaklanmanin ve kilo
alma korkusunun saglikli bir diyetle mesguliyetin
altinda yatan motivasyonlar oldugu diistiniilmektedir
(25). Tiim bunlar ON ile diger yeme bozukluklarinin
giiclii  benzerlikler tasidigin1 diigiindiirmektedir.
Buna ek olarak fiziksel aktivitedeki artisin da
ortoretik egilimlerin gelisiminde 6nemli bir faktor
oldugunu Dbelirten c¢alismalar mevcuttur. Bu
hastalarin  sagliklarin1  iyilestirmek i¢in yogun
egzersiz yaptiklart hatta bunu takintili bir hale
getirdikleri  bildirilmektedir (26, 27). Bizim
calismamizda da ortoretik egilim gosteren hastalarin
daha fazla diizenli egzersiz yapti§i izlenmesine
ragmen istatistiksel anlamli fark saptanmadi.
Giliniimiizde sosyal medya araclari, ortoretik
egilimleri artirabilecek belirli beslenme ve yasam
tarzlarint  tesvik  edebilmektedir. Turner ve
arkadaglar1 yaptiklar1 bir ¢alismada sosyal medya
araglarinda saglikli beslenmeyle ilgili icerikleri aktif
olarak takip eden kisilerin saglikli beslenmeye
takintili olmaya daha yatkin oldugunu belirttiler. Bu
calismada ON yaygmhigimin %49’lara kadar ¢iktigi
gosterildi (28). Bizim g¢aligmamizda da ortoretik
egilimi yiiksek olan hastalarin %64.3’linlin sosyal
medyada saglikli beslenme igeriklerini takip ettigi
izlendi ve literatiirle uyumluydu.

Caligmamizda yeme bozukluklarinin  siddetini
belirleyen YTT-40 testi tim katilimcilarin yeme
tutumlarint  belirlemede kullanilmigtir. Korelasyon
ve lineer regresyon analizinde YTT-40 skorlar ile
ORTO-11 skorlan arasinda anlamli ve negatif bir
iligki saptanmistir. Literatiirde YTT-40 oOlcegi
kullanilan ve ortoretik egilimi  karsilastiran
caligmalarda YTT-40 skorunun artmasinin ortorektik
egilimde artisin bir yordayicist oldugu saptanmistir
(19, 29). Calismamizda elde ettigimiz veriler ve
literatiirdeki ~ diger  c¢alismalar  incelendiginde

bozulmus yeme davramisinda  siddetlenmenin
ortorektik  egilimde  artisa  sebep  oldugu
izlenmektedir., Bu durumda ON’nin tanisal

siniflandirmada yeme bozukluklariyla iliskili oldugu
hipotezini desteklemektedir.

ON’de gosterilen bazi1 davranislar OKB semptomlari
ile Ortisme  gosterebilir. Yemek hazirlama
konusunda asir1 diisiinme gibi obsesyonlar, yemek
hazirlama ritlielleri gibi zorlayici davranmiglar ve
bozulmug sosyal islevler OKB ile ortiisen ON
davranislar1 sayilabilir (22). Literatiirde, ortoretik
bireylerde  obsesif  kompulsif  semptomlarin
bulunabilecegi ve bu semptomlarin ortoretik egilim
iizerinde pozitif etkisi oldugunu belirten calismalar
mevcuttur (4, 30, 31). Bunun tam tersine OKB tanili
hastalarda ON yaygmhiginin genel popiilasyonla
benzer oldugunu belirten ¢alismalar da mevcuttur
(32). OKB tanili ve saglikli katilimcilarin ortoretik
egilimlerinin degerlendirildigi bir ¢alismada; OKB
ve ON siddeti arasinda anlamli  bir iliski
bulunmamigtir.  Ancak bu c¢alismada yeme
bozukluklarinda da sik izlenen diizen simetrisi
obsesyonlari olan hastalarda yiiksek ortoretik egilim
izlenmistir (29). Strahler ve arkadaslar1 yaptiklart bir
caligmada OKB ile ON arasinda bir korelasyon
saptamistir ancak bu korelasyon yeme bozuklugu
olan gruba gore olduk¢a dusiktir (33).
Caligmamizda da ortoretik egilim gdsterenler
arasinda OKB tamis1 ile takip edilen hastalar
mevcuttur. Ancak bu oran yeme bozuklugu grubuna
gore oldukca diisik goziikkmektedir (%71.4 ve
%28.6). Calismamizin verileri, ON ile OKB’nin bazi
semptomlar1 arasinda Ortlisme olabilse de, ON’nin
yeme bozukluklari ile daha gii¢li iliskisi oldugunu
desteklemektedir.

Bir diger bakis agisina gore ortoretik egilimli
kisilerin daha sonraki yagamlarinda yeme bozuklugu
gelisimi i¢in bir risk altinda oldugu diisiiniilmektedir
(4, 34). Yeme bozukluklari ile ON’nin bir semptom
Ortiismesi mi yoksa birbirini tetikleyen durumlar mi
oldugu heniiz agikliga kavusturulmamistir. Yeme
bozukluklarimin tedavisi sonrasi hastalarin ortoretik
egilimlerinin arttigina dair bir calismada ON
semptomlarinin varliginin yeme bozukluklarinda
iyilesme ve daha az siddetli yeme bozukluguna
gecisin bir gostergesi oldugu iddia edilmistir (35).
Calismamiz kesitsel yapida olmasi ve gozlem
calismast olmamasi nedeniyle ortoretik egilimlerin
tedavi siireciyle degisimi degerlendirilememistir.

Calismamizin  sonuclarin1  bazi  kisithliklar: ile
degerlendirmekte fayda vardir. Bunlardan en
Oonemlisi c¢aligmamizin tek merkezli ve kesitsel
olmasi, az sayida hasta ile gerceklestirilmesidir.
Ancak sadece yeme bozukluklarinin toplumda
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sikligt ~ ve poliklinik  bagvurularmin  azligi
diisiiniildiigiinde adolesanlar lizerinde
gergeklestirilen bu calismada hasta sayisinin

ozellikle yeme bozuklugu grubunda az olmasi
beklenen bir durumdur. Calismaya katilan tim
hastalar tedavi altinda oldugundan, tedavinin
ortoreksik davraniglara etkisi incelenememistir.
CADO-Y ebeveyn ve cocuk formunun gruplar
arasinda homojenizasyon gosteriyor olmasi, kesin
tam1 almis iki farkli hastalik grubunda ortoretik
egilimlerin karsilastirilmasi ve regresyon analizleri
calismayr giiclendirmigtir.  ON’nin  daha iyi
anlagilmasi ve ruhsal bozukluklar arasinda net olarak
siniflandirilmast i¢in daha fazla hasta sayili ve ¢ok
merkezli ¢aligmalara ihtiyag¢ vardir.
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Abstract: This study aimed to compare the clinical outcomes of percutaneous plantar fascia release,
calcaneal drilling, and calcaneal spur excision with extracorporeal shock wave therapy (ESWT) in
patients with plantar fasciitis resistant to conservative treatment. A total of 52 patients diagnosed with
plantar fasciitis and unresponsive to at least six months of conservative therapy between January 2021
and December 2024 were retrospectively analyzed. Patients were divided into two groups: minimally
invasive surgery (n = 18) and extracorporeal shock wave therapy (ESWT) (n = 34). Demographic data,
symptom duration, standing time at work, return-to-work time, complications, and clinical outcomes were
compared using the Visual Analog Scale (VAS), the American Orthopaedic Foot & Ankle Society
(AOFAS) score, and the Roles & Maudsley (RM) score. There were no significant differences between
the groups in terms of age, gender, body mass index (BMI), symptom duration, or standing time at work
(p > 0.05). Return-to-work time was significantly longer in the minimally invasive surgery group (13.8 +
4.5 vs. 4.3 + 2.8 days, p = 0.001). While both groups showed comparable clinical improvement at the 6-
month follow-up, VAS and AOFAS scores were better maintained in the surgical group at 12 months. In
contrast, a decline was observed in the ESWT group (p = 0.001 and p = 0.012). Complication rates were
similar between the groups (p = 0.99). Minimally invasive surgery provided more sustainable long-term
clinical improvement. On the other hand, ESWT offered a predictable short-term cost advantage and
enabled earlier return to work. Considering patient expectations and ease of application, ESWT appears to
be an effective and practical treatment option that should be considered before proceeding with minimally
invasive surgical interventions.

Keywords: Plantar fasciitis; Minimally invasive surgery; ESWT

Ozet: Bu calisma, konservatif tedaviye direncli plantar fasiitli hastalarda, perkiitan plantar fasya
gevsetmesi, kalkaneal delik agma ve kalkaneal spur eksizyonu ile Ekstrakorporeal Sok Dalga Tedavisi
(ESWT)’nin klinik sonuglarini kargilagtirmayr amaglamaktadir. Ocak 2021 ile Aralik 2024 tarihleri
arasinda plantar fasiit tamisi almis ve en az alti ay konservatif tedaviye yanit vermemis 52 hasta,
retrospektif olarak analiz edilmistir. Hastalar iki gruba ayrilmuistir: minimal invaziv cerrahi (n=18) ve
ESWT (n=34). Demografik veriler, semptom siiresi, iste ayakta durma siiresi, ise doniis siiresi,
komplikasyonlar ve klinik sonuglar, Gorsel Analog Skala (VAS), Amerikan Ortopedik Ayak ve Ayak
Bilegi Dernegi Skoru (AOFAS) ve Roles & Maudsley Skoru (RM) ile karsilastirilmistir. Gruplar arasinda
yas, cinsiyet, Viicut Kitle Indeksi (BMI), semptom siiresi veya iste ayakta durma siiresi agisindan anlaml
bir fark bulunmamustir (p > 0.05). ise doniis siiresi, minimal invaziv cerrahi grubunda daha uzun
bulunmustur (13.8 + 4.5 vs. 4.3 + 2.8 giin, p = 0.001). Altinc1 ayda her iki grup da benzer klinik iyilesme
gostermistir; ancak 12. ayda VAS ve AOFAS skorlari cerrahi grupta daha iyi kalmis, ESWT grubunda ise
gerileme gozlenmistir (p = 0.001 ve p = 0.012). Komplikasyon oranlar karsilastirilabilir bulunmustur (p
= 0.99). Minimal invaziv cerrahi, uzun vadede daha siirdiiriilebilir klinik iyilesme saglamaktadir. Buna
karsin, ESWT erken donemde 6ngériilebilir bir maliyet avantaji sunmakta ve hastalarin daha kisa siirede
is yasamina donebilmesine olanak tanimaktadir. Hasta beklentileri ve uygulama kolaylig:1 gibi faktorler
g6z 6niinde bulunduruldugunda, ESWT’nin etkili ve pratik bir tedavi segenegi olarak minimal invaziv
cerrahi yontemlere gegilmeden once degerlendirilmesi dnerilmektedir.

Anahtar Kelimeler: Plantar fasiit; Minimal invaziv cerrahi; ESWT
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Minimal Invaziv Cerrahi ve ESWT'nin Plantar Fasiit Tedavisindeki Rolii

1. Giris

Plantar fasiit, erigskinlerde topuk agrisinin yaygin bir
nedenidir ve genellikle plantar fasyanin kalkaneusun
medial tiiberkiiliinde yer alan orijininde meydana
gelen kollajen dejenerasyonundan kaynaklanir. Bu
dejenerasyon, viicudun dogal iyilesme kapasitesini
asan tekrarlayan mikro yirtiklar sonucu olusur. Tant,
oncelikle ayrintili bir anamnez ve fizik muayeneye
dayanan klinik bulgularla konur (1). Kalkaneal spur
ise plantar fasyanin kalkaneusun medial kismina
tutundugu bolgede tekrarlayan gerilim nedeniyle
olusur ve plantar fasiit ile birlikte gozlemlenebilir.
Kalkaneal spurun, plantar fasiitli hastalarda agriya
katkida bulundugu disiiniilmektedir (2). Plantar
fasiitin en belirgin klinik bulgusu, sabahin ilk birkag
adiminda veya aktiviteye baslandiginda hissedilen
yogun agridir. Bu agri, hasta hareket ettikce giderek
azalir; ancak daha siddetli vakalarda giin sonunda
tekrar artabilir (3).

Plantar fasiit tedavisinde ¢esitli tedavi modaliteleri
mevcut olup, bu genis tedavi yelpazesi standart bir
tedavi algoritmasi olusturulmasini zorlastirmaktadir.
Amerikan Ayak ve Ayak Bilegi Cerrahlar1 Koleji
(ACFAS) tarafindan yayimlanan giincel klinik
uygulama ve tedavi kilavuzu, yonetimin agsamali bir
tedavi algoritmast ¢ercevesinde ele alinmasini
onermektedir (4). Tedavinin birinci asamasinda, oral
antiinflamatuar ilaclar, germe egzersizleri, topuk
yastik destegi, lokal kriyoterapi ve kortikosteroid
enjeksiyonlart uygulanmaktadir. Bu tedavilere alt1
hafta boyunca yeterli yanit vermeyen olgularda
ikinci asamaya gecilmektedir. Ikinci asamada,
birinci basamak tedavilerin siirdiiriilmesinin yan1
sira, ek tedavi secenekleri degerlendirilmelidir. Bu
kapsamda, ortotik cihaz kullanimi, plantar fasyanin
ve gastroknemius-soleus  kompleksinin  uyku
sirasinda uzatilmis pozisyonda kalmasini saglamak
amaciyla gece atellerinin uygulanmasi, tekrarlayan
kortikosteroid ~ enjeksiyonlari, fizik  tedavi
programinin  baslatilmasi,  yiirime ateli ile
immobilizasyon ve ayagin yiikten armdirilmasi gibi
yontemler onerilmektedir.

Hastalarm yaklasik %90°1, tedaviye ilk iki agamada,
alt1 ay i¢inde olumlu yanit verir (5). Bu tedavilere,
alt1 ay icinde yanit alinamayan olgularda glincii
asamaya gecilmektedir. Bu agamada, plantar fasyaya
cerrahi miidahale uygulanmasi veya Ekstrakorporeal
Sok Dalga Tedavisi (ESWT) gibi ileri diizey tedavi
yontemleri Onerilmektedir. ESWT, viicut disindan
uygulanan yiiksek enerjili ses dalgalar1 ile doku
iyilesmesini tesvik eden, agriy1 hafifleten ve kas-
iskelet sistemi rahatsizliklarinda yaygm olarak
kullanilan bir tedavi yontemidir. ESWT’nin etki

mekanizmasi, kan dolasimimi artirarak dokularin

oksijenlenmesini  saglamak, kollajen iiretimini
uyararak doku yenilenmesini tesvik  etmek,
inflamatuar ~ yanmiti  modiile etmek, agri

mekanizmalarim1 baskilamak ve kalsifikasyonlarin
parcalanmasini kolaylastirmak iizerine kuruludur.
Sok dalgalari, hedef dokuda mikrotravmalar
olusturarak fibroblast ve makrofaj aktivitesini artirir;
boylece hasarli dokularin rejenerasyon siirecini
hizlandirir (6). Ozellikle radial ESWT (rESWT), sok
dalgalarinin genis bir alana yayilmasi prensibine
dayanarak daha ylizeyel dokulara etki eder ve
tendinopatiler, miyofasiyal agr1 sendromlar1 ve
plantar fasiitlerde etkili bir segenek sunar (7).

Cerrahi yontemler incelendiginde, plantar fasya
gevsetme, geleneksel ve yaygin olarak uygulanan bir
islemdir. Bu islem, agik, endoskopik veya perkiitan
yapilabilmektedir (8). Yeni tanimlanmig minimal
invaziv bir cerrahi teknik, perkiitan plantar fasya
gevsetme islemini, kalkaneal spurun eksizyonu ve
kalkaneusun delinmesiyle birlestirir. Bu yaklagim,
plantar fasiit ile iligkili hem fasyal gerginlige hem de
kemik biiyiimesine yonelik bir ¢6ziim sunmaktadir.
Spurun eksizyonu ve kemik iyilesmesini tesvik

etmeye yonelik delme islemiyle, hem agrinin
azaltilmasi hem de doku yenilenmesinin
desteklenmesi amacglanmaktadir. Bu islemlerin
biyiilk bir kesi gerektirmeden uygulanmasi
sayesinde, iyilesme siirecinin  hizlandirilmasi
hedeflenmektedir (9, 10).

Bu c¢alismada, ilk iki asamadaki konservatif

tedavilere yanit vermeyen plantar fasiit olgularinda
ESWT ve yeni minimal invaziv cerrahi yontemin
klinik etkinligini karsilastirmak amaglanmstir.
Tedavi sonras1 6. ve 12. aylardaki klinik sonuglari
degerlendirilerek her iki ydntemin uzun vadeli
etkinligi ortaya konmustur. Ayrica, literatiirde sinirl
sayida ¢alismanin bulundugu yeni minimal invaziv
cerrahi yaklagiminin klinik etkinligi incelenerek bu
iki tedavi yonteminin tedavi algoritmasindaki yeri
daha net bir sekilde belirlenmeye ¢aligilmistir.

Hipotezimize gore, ESWT tedavisi; minimal invaziv
cerrahi  ile Karsilagtinlabilir  klinik  sonuglar
saglayabilen ve uygulanabilirlik agisindan daha
avantajli, minimal invaziv cerrahi girisim dncesinde
alternatif ~ bir tedavi basamagi olarak
degerlendirilmelidir.
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2.Gereg ve Yontemler

Bu retrospektif karsilagtirmali ¢aligma igin kurumsal
etik kurul onay1 Eskisehir Sehir Hastanesi’nden
almmustir (Karar No: ESH/BAEK 2025/75).

2.1 Hasta Secimi ve Gruplarin olusturulmasi

Ocak 2021 ve Aralik 2024 arasinda, Eskisehir
Yunus Emre Devlet Hastanesi Ortopedi ve
Travmatoloji ve Fizik Tedavi ve Rehabilitasyon
poliklinigine basvuran, plantar fasiit tanist almis ve
6 ay boyunca ilk iki asamada uygulanmis tedavi
yontemlerine yanit alinamamis, ESWT veya
Minimal invaziv cerrahi teknik ile tedavi edilmis
hastalarin verileri M77.3 (kalkaneal spur) M72.2
(plantar fasciitis) Uluslararas1 Hastalik Siniflandirma
(ICD) kodu ile hastane veritabanindan ve islemi
yapan hekimler tarafindan olusturulan hasta takip
formundan  retrospektif olarak  incelenmistir.
Calismada kullanilan tedavi yontemleri Ocak 2021
ile Aralik 2023 tarihleri arasinda uygulanmistir.
Hastalarin takibi ve veri toplama siireciyle birlikte
calisma, Ocak 2021 ile Aralik 2024 tarihleri arasinda
gerceklestirilmistir.

Bu calismanin dahil edilme kriterleri arasinda, 18
yasindan biiyiik bireyler ile klinik muayene sonucu
agrili topuk sendromu tanisi almis hastalarin yer
almasi bulunmaktadir. Hastalarin sabahlar1 veya
uzun siire oturma sonrasi ilk ylik verme sirasinda
fasyanin topuga tutundugu bolgede lokalize agr1 ve
uzun siireli yiirime ya da 15 dakikadan fazla ayakta
kalma ile artan agr1 gibi pozitif klinik bulgulara
sahip olmalar1 gerekmektedir. Ayrica, katilimcilarin
ilk iki asamada uygulanan tedavilere 6 ay boyunca
yanit vermemis olmalar1 ve sevk oncesinde en az 4
haftalik bir tedavisiz donem gecirmis olmalari

gerekmektedir.  Gruplar  arasinda  homojenlik
saglamak amacuyla, sadece preoperatif
radyografilerde kalkaneal spuru olan hastalar
calisgmaya dahil edildi. Yapilacak islemler

oncesinde, klinik rutinimizde islemlerin olasi riskleri
icin hastalardan bilgilendirilmis onam formu alind.

Bu ¢alismada, ayak veya ayak bilegi islev bozuklugu
(6rnegin, instabilite), ayak artrozu veya artriti, alt
ekstremitede enfeksiyonlar ya da tiimdrler, norolojik
anormallikler ve sinir sikigmas1 (drnegin, tarsal tiinel
sendromu) bulunan hastalar hari¢ tutulmustur. Ek
olarak, damar anomalileri (siddetli varis, kronik
iskemik  durumlar), kanama bozukluklart ve
antikoagiilan tedavi kullanimi da diglama kriterleri
arasinda yer almaktadir. Hamilelik ve diyabet varligi
caligma kapsami disinda birakilmis olup, daha 6nce
ESWT, cerrahi tedavi, trombositten zengin plazma
(PRP) uygulamas1 veya radyofrekans ablasyon

tedavisi uygulanmis bireyler de ¢alismaya dahil
edilmemistir.

Dahil edilme ve hari¢ tutma kriterleri géz oniinde
bulunduruldugunda, toplam 52 hastanin calisma igin
uygun oldugu goriilmiistiir. Bu hastalardan 18'i yeni
minimal invaziv cerrahi yontemle tedavi edilmistir;
bu islem kismi plantar fasyotomi, kalkaneusun
delinmesi ve kalkaneal spurun c¢ikarilmasini
icermekteydi. 34 hasta ise ESWT tedavisi almigtir.
Miidahaleden o©nce, hastalar ortalama 12,9 ay
stireyle (7-22 ay) semptomlar yasamistir. Her hasta,
topuktaki agr1 bolgelerini belirlemek ve enfeksiyon
ya da timor gibi diger topuk agrisi nedenlerini
dislamak amaciyla kapsamli bir klinik ayak
muayenesinden gecirilmistir. Radyolojik
degerlendirmeler, enfeksiyonlari, stres kiriklarini,
timorleri ve orta tarsal eklemlerin dejeneratif
durumlarin1  diglamak amaciyla direkt rontgen
goriintiilemesini igermekteydi.

2.2 Gruplarin Degerlendirilmesi

Gruplar; yas, cinsiyet, viicut kitle indeksi, semptom
stiresi (ay), iste ayakta kalma siiresi (0—3 saat, 3—6
saat, 6-12 saat, >12 saat; emekli hastalar 0-3 saat
grubuna dahil edildi) ve tedavi sonrasi aktif ise
doniis siiresi (giin) acisindan karsilagtirtlmigtir.
Ozellikle is yerinde giinde 3 saat veya daha az
ayakta kalan bazi hastalar, ESWT islemi sonrasi
ayni giin iglerine donebildi; bu hastalar ise doniis
stiresi olarak “0. giin” seklinde kaydedilmistir.

Klinik degerlendirme agisindan, hastalarin ameliyat
Oncesi ve sonrasindaki takiplerinde fonksiyonel ve
agn diizeylerini belirlemek amaciyla VAS (Visual
Analog Scale - Gorsel Analog Skala), AOFAS
(American Orthopaedic Foot & Ankle Society
Score) ve Roles & Maudsley (RM) skorlar
kaydedilmistir. VAS, agn diizeyini subjektif olarak
degerlendirmek i¢in kullanilan bir 6l¢ek olup, 0 (hig
agr1 yok) ile 10 (dayanilmaz agr1) arasinda bir skala
tizerinde hastanin hissettigi agriy1 ifade etmesini
saglar. AOFAS, ayak ve ayak bilegi fonksiyonlarin
degerlendiren bir klinik skorlama sistemi olup, agri,
fonksiyonel kisithilik, yiiriime mesafesi, destek
ihtiyaci, hareket aciklig1, stabilite ve anatomik uyum
gibi parametreleri igerir. Maksimum 100 puan
tizerinden degerlendirilen bu 6lgekte yiiksek skorlar,
daha iyi fonksiyonel sonuglari ifade etmektedir.
Roles & Maudsley skoru ise hasta memnuniyeti ve
fonksiyonel iyilesmeyi  degerlendirmek  igin
kullanilan dort dereceli bir skala olup, miikkemmel
(tam fonksiyonel iyilesme ve agrisizlik), iyi (hafif
agr1 ve minimal kisithlik), orta (belirgin agr1 ve
kisithllik)  ve kotii (ciddi agrnn  ve Dbelirgin
disfonksiyon) olarak siniflandiriimaktadir.
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Bu skorlamalar, klinik degerlendirmelerde yaygin
olarak kullanilan ve gegerliligi ile giivenilirligi kabul
edilmis objektif 6l¢lim yontemleridir (11, 12). Bu
skorlar tedavi dncesinde ve tedavi sonrasi 6.ay ve
12.ayda kaydedilmistir.

2.3 Cerrahi Teknik

Islem, aseptik cerrahi kosullar altinda spinal
anestezi uygulanarak gerceklestirildi. Miidahale
edilecek alt ekstremite steril bir ortii ile izole
edilerek cerrahi alanda kontaminasyon riski en aza
indirilmigtir. C-kollu skopi cihazi kullanilarak
gorlintiileme saglandi ve kalkaneal spurun ucu
anteroposterior ve lateral pozisyonlarda tespit
edilmistir. Kilavuz olarak kullanilan Kirschner
telleri, izdiisiim dogrultusunda hizalanarak kesisim
noktasi belirlendi. Daha sonra, cerrahi klemp ile
isaretlenerek insizyonun yapilacagi anatomik bolge
netlestirildi.  Belirlenen insizyon noktasindan,
yaklasik 1 cm’lik yatay bir medial insizyon
yapilarak cilt ve cilt alti doku dikkatlice agildi. Bu
asamada cerrahi klemp yardimiyla kontrollii bir
sekilde ilerlenerek derin dokulara ulasildi. Plantar
fasyanin belirgin hale getirilmesi amaciyla, ayak ve
parmaklar dorsifleksiyon pozisyonuna getirilerek
plantar fasyada maksimum gerilim olusturuldu.
Palpasyonla plantar fasyanin lokalizasyonu kesin
olarak belirlendikten sonra, topuk yag yastig
dikkatlice diseke edilerek fasyanin yiizeysel bolgesi

aciga ¢ikarildi. Bir bistiri kullanilarak plantar
fasyada yiizeysel insizyon yapildi. Yapisal
biitiinliigi korumak amaciyla, plantar fasyanin
yaklasik %50’lik kismu insize edilirken, kalan yarisi
korunarak fasya bandinin tam serbestlesmesi
Onlenmistir. Diseksiyon islemi, plantar fasyanin
tamamen serbestlestirilmesini engellemek amaciyla
kontrollii bir sekilde derin kas seviyesine kadar
devam ettirildi.

Kismi plantar fasyotomi tamamlandiktan sonra, aynt
medial insizyon noktasindan kalkaneal spurun
etrafinda  sirali  kalkaneus  delme  islemi
gerceklestirilmistir. Bu islem i¢in 2.5 mm ¢apinda
bir matkap wucu kullanilarak C-kol skopi
rehberliginde ¢oklu matkap delikleri agilmustir.
Sonrasinda, ayni insizyon hatt1 i¢erisinden 4 mm ug
capina sahip bir cerrahi burr 3000 bmp
(devir/dakika) hizinda calistirllarak skopi
rehberliginde kalkaneal spur eksizyonu yapilmustir.
Spur, proksimal ucundan distal tabanina kadar
dikkatle eksize edilmistir. Termal nekrozu Onlemek
icin bu islem uygulanirken, motor g¢aligtig1 siirece
islem  yapilan bdlgeye serum fizyolojikle
yikanmigtir.  Cerrahi islemin tamamlanmasinin
ardindan, agilan 1 cm’lik insizyon hatt1 uygun doku
adaptasyonu saglanarak tek bir siitlir ile primer
olarak  kapatilarak,  steril  bir = pansuman

uygulanmistir.

Resim 1: Minimal invaziv yontemin uygulanmasi A; yer belirlenmesi, B; goriintileme cihaz1 altinda delme iglemi (2,5 mm matkap

ucu ) C; goriintiileme cihazi altinda burr leme islemi

Hastalar, ameliyat giinii yalnizca elastik bandaj ile
taburcu edilmistir. Her hastaya, ameliyat sonrasi ilk
iki hafta boyunca kismi yiik vermeleri ve ardindan
dort hafta siireyle silikon topuk destegi kullanarak
tam yiikle yiirimeye baglamalari talimat1 verilmistir.

(4 mm cerrahi burr ug).

Dikisler, postoperatif 10. giinde alinmis; bu siirecte
yiizeyel dikis hattinda irritasyon gelismesini
onlemek amaciyla elastik bandaj kullanimina devam
edilmesi Onerilmistir. Takip degerlendirmeleri, agr1
diizeyleri, aktivite seviyeleri ve genel hasta
memnuniyetine  odaklanarak  klinik  sonuglari
degerlendirmek amaciyla gergeklestirilmistir.
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Resim 2 : Kalkaneal spur eksizyonu preoperatif ve postoperatif 1.yil X-RAY gorintiileri.

2.4 ESWT Teknigi

Bu gruptaki hastalara, tESWT uygulamas1 fizik
tedavi Unitesinde, egitimli fizyoterapistler esliginde
gerceklestirilmigtir. Hastalara rESWT tedavisi,
Swiss Dolorclast Master® ESWT cihazi (EMS SA,
CH1260, Nyon, Switzerland) ile, haftada 3 kez
olmak iizere toplam 5 seans seklinde uygulanmistir.
Hastalara yiiziistii pozisyon verilmistir. iletici ajan
olarak ultrason jeli, kalkaneusun medialinde tespit
edilen en hassas noktaya uygulandiktan sonra, lokal
anestezi kullanilmaksizin, 15 mm'lik standart bir

aplikator yardimiyla kiiclik dairesel hareketlerle sok
dalgalar1 uygulanmistir. Her seansta 10 Hz frekans,
2.5 bar basmmg ve 2500 atim parametreleri
kullanilmigtir. Hastalara herhangi bir agr1 kesici ilag
verilmemis; ancak, gerektiginde rESWT'den 20
dakika sonra soguk uygulama yapilmistir. Tedavi
sonrasinda tiim hastalara yiik verme izni verilmis,
ancak ilk iki hafta boyunca spor aktivitelerinden
veya agir1 ylriylisten kaginmalar1 onerilmistir.

Resim 3: tTESWT iglemi.

2.5 istatistiksel Yontem

Tim istatistiksel analizler, IBM SPSS Statistics 25
yazilimi  kullanilarak  gerceklestirilmistir.  Veri
setinin dagilim ozelliklerini belirlemek amaciyla
Kolmogorov-Smirnov testi uygulanmis ve verilerin
normal dagilim gosterdigi tespit edilmistir.
Hastalarin preoperatif verileri ile postoperatif 6. ay
ve 1. yil sonuglarinin karsilastirilmasinda, bagimli
degiskenler i¢in bagimli 6rneklem t-testi (paired
samples t-test) kullanilmistir. Gruplar arasindaki
kargilastirmalarda, bagimsiz degiskenlerin iki grup
arasinda farklilik gosterip gostermedigini belirlemek
amaciyla bagimsiz orneklem t-testi (independent
samples t-test) uygulanmigtir. Nominal verilerin
karsilastirilmasinda ise 2 verili tablolar i¢in Ki-kare
testi (y* testi) ve 3 ve daha fazla verili tablolar i¢in

Ki-kare Monte Carlo testi kullanilmistir. Tim
analizlerde p < 0.05 istatistiksel olarak anlaml1 kabul
edilmistir. Caligmamizda, Cohen's d degerleri
hesaplanmig olup, istatistiksel olarak anlamlilik
ifade eden degiskenlerde yiiksek etki biyikligi
saptanmustir. Ayrica, G¥Power yazilimi ile yapilan
analiz sonucunda, yiiksek etki biiyiikliigiine sahip
degiskenler icin, 52 hastadan olusan Orneklem
grubunun %90  istatistiksel glic  sagladigi
belirlenmistir.

3. Bulgular

Tablo 1’den de anlagilacag: iizere; gruplar arasinda
yas, viicut kitle indeksi, islem Oncesi semptom
siiresi, cinsiyet dagilimi, islerinde ayakta durma
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siirelerine gore dagilim agisindan anlamli derecede
fark yoktu. Ise doniis zamami agisindan bakildiginda,
minimal invaziv grupta (17 ¢alisan hasta 13,8 + 4,5
giin), ESWT grubuna (32 galisan hasta 4,3 + 2.8
giin) kiyasla anlamli derecede daha uzun siirede ise
doniis gozlemlendi (p=0,001).

Minimal invaziv grupta 1 adet seliilit goriiliirken;
ESWT grubunda 1 adet islem sonrasi kizariklik
izlendi, iki grupta da kayda deger baska bir
komplikasyon goriilmedi.

Tablo 1: Gruplar arasindaki demografik 6zelliklerin karsilagtirmasi.

Toplam=52 Minimal invaziv cerrahi ESWT P degeri
Kadimn/Erkek=19/12 n=18 n=34

Yas (yil) 48.1 £6.9 55.6+7.8 0.284
Cinsiyet (Kadin/Erkek) 6/12 (33.3/66.6) 14/20 (38.5/61.5) 0.403*
Viicut Kitle Indeksi 28.1+2.6 274+£29 0.887
Semptom Siiresi (ay) 126 +3.7 133+3.5 0.647
Iste ayakta kalma siiresi

0-3 saat 2 %111 5 %14.7 0.888**
3-6 saat 4 %22.2 10 %29.4

6-12 saat 9 %50 15 %44.1

>12 saat 3 %16.7 4 %118

Ise doniis zamani (giin) 13.8 £4.5 (n:17) 4.3+2.8 (n:32) 0.001
Komplikasyon 1 seliilit 1 iglem sonrasi kizariklik 0.999

ESWT: ekstrakorporal sok dalga terapisi n: hasta sayis1 % hasta yiizdesi p<0,05 istatistiksel anlamlilik degeri, bagimsiz 6rneklem t
testi, ki kare testi * ve ki kare monte caro testi** uygulandi, sayisal degiskenler ortalama + standart sapma seklinde verilmistir,

kategorik degiskenler sayi ve yiizde seklinde verilmistir.

Tablo 2: Gruplar arasinda klinik 6zelliklerin karsilastirilmasi.

Minimal invaziv  cerrahi ESWT P degeri

n=18 N=34
VAS islem Oncesi 7.8+1 8.1+0.9 0.090
VAS 6. ay 1.7 +£0.66 1.9+0.77 0.267
VAS 12. ay 1.8 +£0.78 2.7+0.93 0.001
AOFAS islem Oncesi 425+78 435+7.7 0.636
AOFAS 6. ay 78.4+9.5 79.1+7.2 0.727
AOFAS 12. ay 793+£72 73.4+£6.7 0.012

VAS: Gérsel Analog Skalasi; AOFAS: Amerikan Ortopedik Ayak ve Ayak Bilegi Dernegi Skoru ESWT: Ekstrakorporal Sok Dalga
Terapisi n: hasta sayist % hasta yiizdesi p<0,05 istatistiksel anlamlhilik degeri, bagimsiz orneklem t testi uygulandi, sayisal

degiskenler ortalama + standart sapma seklinde verilmistir.

Tablo 3. Gruplar arasinda klinik iyilik haline gére dagilimin kargilagtiriimast.

RM sonucu Minimal invaziv cerrahi n=18 ESWT P degeri
n=34
RM islem 6ncesi Miikemmel 0/0 0/0 0.390
Iyi 0/0 0/0
Orta 2/11 7120.6
Kotii 16/88.9 27/79.4
RM 6. Ay Miikemmel 10/ 55.6 17 %50 0.894
Iyi 71389 15 %44.1
Orta 1/5.6 2 %5.9
Koti 0/0 0/0
RM 12. Ay Miikemmel 9/50 9/26.5 0.017
Iyi 8/44.4 13/38
Orta 1/5.6 10/29.4
Kotii 0/0 2/5.9

RM: Roles ve Maudsley skoru , ESWT:vekstrakorporal sok dalga terapisi n: hasta sayist % hasta yiizdesi p<0,05 istatistiksel
anlamlilik degeri, ki kare monte caro testi uygulandi. , kategorik degiskenler say1/ylizde seklinde verilmistir.

Tablo 2 ve Tablo 3’te belirtildigi iizere; minimal
invaziv cerrahi tedavi grubu icin AOFAS skorlar su
sekildeydi: preoperatif 42,5 + 7,8; 6. ayda 78,4 +
9,5; 1. yilda 79,3 + 9,2. Preoperatif donem ile hem 6.
ay hem 1. yil AOFAS skorlar1 arasinda anlamli
diizeyde fark saptand1 (p < 0.05); postoperatif 6. ay

ve 1. yil AOFAS skorlar1 arasinda anlamli fark
saptanmadi. (p=0,495).

ESWT tedavi grubunda ise AOFAS skorlar1 su
sekildeydi: preoperatif 43,5 + 7,7; 6. ayda 79,1 £
7,2; 1. yilda 73,4 + 6,7. Preoperatif donem ile hem
6.ay hem 1.y1l AOFAS skorlar1 arasinda anlamli
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diizeyde fark saptandi (p < 0.05); ayrica, postoperatif
6. ay ve 1. y1l AOFAS skorlar1 arasinda anlaml fark
saptandi (p < 0.05).

RM skorlama verilerine gore, 12. ay sonunda
minimal invaziv cerrahi tedavi grubunda 9 hastada
“miikemmel”, 8 hastada “iyi”, 1 hastada “orta”
sonu¢ almmigken; ESWT grubunda 9 hastada
“miilkemmel”, 13 hastada “iyi”, 10 hastada “orta” ve
2 hastada “kotii” sonug alimustir.

Minimal invaziv cerrahi tedavi grubu i¢in VAS
skorlart su sekildeydi: preoperatif 7,8 + 1; 6. ayda
31,2 £ 4,9; 1. yilda 30 + 4,1. Preoperatif donem ile

AOFAS *
80
70
5
9
%]
260}
Q
<
50
- Cerrahi grup
40 —8—- ESWT grubu

Mudahale
sonrasi
12.ay

Mudahale
sonrasi
6.ay

L
Mudahale
oncesi

hem 6. ay hem 1. y1l VAS skorlar1 arasinda anlamli
diizeyde fark saptandi (p < 0,05); postoperatif 6. ay
ve 1. yil VAS skorlar1 arasinda anlamli fark
saptanmadi (p = 0,507).

ESWT tedavi grubu icin VAS skorlar su sekildeydi:
preoperatif 65,6 £ 1,1; 3. ayda 44,3 + 8,9; 6. ayda
1,9 £0,77; 1. yilda 2,7 = 0,93. Preoperatif donem ile
hem 6. ay hem 1. y1l VAS skorlar1 arasinda anlaml
diizeyde fark saptandi (p < 0,05); ayrica, postoperatif
6. ay ve 1. y1l VAS skorlar1 arasinda da anlaml fark
saptandi (p < 0,05).

VAS
= Cerrahi grup
- ESWT grubu
st
7+
6F
2
9
n 5
2
>
4+
3}
2 -
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Resim 4. Minimal invaziv cerrahi grubunda ve ESWT grubunda islem Oncesi ; islem sonrasi 6.ay ve 12.ay klinik skorlarin ¢izgi

grafigi.
4. Tartisma ve Sonug

Plantar  fasiit, siklikla kalkaneal spur ile
iliskilendirilmekle birlikte, bu yapisal degisiklik her
zaman klinik semptomlarla  Grtiismemektedir.
Asemptomatik  bireylerde de kalkaneal spur
goriilebilirken, plantar fasiit tamsi alan baz
hastalarda spur bulunmayabilir. Bu durum, spur
varliginin plantar fasiit patogenezindeki roliiniin net
olarak belirlenemedigini ve semptomlarla olan
iligkisinin hélen tartismali oldugunu gostermektedir
(13). Calismamizda, her iki gruptaki hastalarin
tamaminda kalkaneal spur bulunmasi, bu faktoriin
karigtiric1 etkisini ortadan kaldirmistir.

fleri yas, yiiksek viicut kitle indeksi ve uzun siire
ayakta kalmanin, plantar fasiit gelisimi ve semptom
siddeti agisindan 6nemli risk faktorleri oldugu daha

onceki calismalarda  bildirilmistir (14, 15).
Calismamizda, yas ve viicut kitle indeksi agisindan
gruplar arasinda anlamli bir fark saptanmamuistir.
Ayrica, hastalar gilinliik ayakta kalma stirelerine gore
simiflandirtlmis  olup  (16), bu  simiflandirma
dogrultusunda olugan dagilimda da gruplar arasinda
anlamli bir farklilik gézlenmemistir.

Giincel ACFAS rehberine gore, plantar fasiit
tedavisinde basamakli bir algoritma Onerilmektedir
ve ilk iki basamak tedavi yoOntemlerinden yanit
alimamayan hastalar igin cerrahi girisimler veya
ESWT  Onerilmektedir. Literatirde ESWT’ nin
etkinligini ve gilivenilirligini destekleyen birgok
calisma bulunmaktadir. Theodore ve arkadaslari,
ESWT’nin giivenilir ve basarili klinik sonuglar
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saglayan bir tedavi segenegi oldugunu bildirmistir
(17). Cwnar ve arkadaslari, ESWT sonrast AOFAS
skorunda anlamli bir artis gézlemlemislerdir (18).
Benzer sekilde, Kapusta ve Domzalski’nin
calismalart da AOFAS skorlarinin arttigini ve VAS
skorlarinin azaldigint gostermistir (19). Daha genis
bir hasta popiilasyonunda gerceklestirilen Kudo ve
arkadaslarimin  arastirmast da bu  sonuglar
desteklemektedir (20). Calismamizda da, ESWT
uygulanan hastalarda AOFAS, VAS ve RM
skorlarinda anlamli  bir iyilesme go6zlenmis,
literatiirde bildirilen basarili sonuglarla uyumlu
bulgular elde edilmistir.

Bununla birlikte, ESWT sonrasi bazi hastalarda
tedavi sirasinda ve sonrasinda ciltte kizarma, sislik,
ekimoz, petesi ve morarma gibi komplikasyonlar
bildirilmistir. Ayrica, nadir de olsa siddetli bas agrist
ve zonklama hissi gibi semptomlar rapor edilmistir
(21). Calismamizda, bir hastada ESWT sonrast ciltte
kizariklik gelismis ve 2 giin icinde kendiliginden
diizelmigtir.

ESWT wuygulama parametreleri arasinda seans
sayisi, frekans, atim sayis1 ve uygulanan basing gibi
degiskenler agisindan farkls protokoller
bulunmaktadir. Roerdink ve arkadaglarinin kapsamli
meta-analizinde, 39 g¢alismadan elde edilen veriler
incelenmis ve ESWT protokollerinin belirgin
farkliliklar ~ gosterdigi  saptanirken, ydntemlerin
birbirine net bir stiinliigli one siiriilmemistir. Bu
durum, standardize bir uygulama protokolii
olusturmay1 zorlastirmaktadir (21). Sert ve Yilmaz,
klinik olarak basarili sonuglar elde ettikleri
caligmalarinda, haftada ii¢ seans olmak iizere toplam
bes seans, her seansta 2,5 bar basing, 10 Hz frekans
ve toplam 2500 atim olacak sekilde ESWT
protokolii uygulamislardir. Klinik rutinimizde de,
etkinligi kanitlanmig bu parametreler dogrultusunda
ESWT uygulanmaktadir (22).

Kronik plantar fasiit tedavisinde ¢esitli cerrahi
yontemler tanimlanmis olup, bunlar arasinda agik
cerrahi, endoskopik uygulamalar ve perkiitan
fasyotomi yer almaktadir ve bu yontemlerle basarili
sonuglar elde edilmistir (23). Acik cerrahi
girisimlerde, genellikle plantar fasyanin
serbestlestirilmesi veya ¢ikarilmas1 ve kalkaneal
spurun eksizyonu uygulanmaktadir. Ancak, bu
yontem; uzun siren iyilesme siireci, kalici agri,
enfeksiyon riski, sinir hasar1 ve hassas cilt izleri gibi
stk goriilen komplikasyonlarla iliskilidir (24).
Endoskopik plantar fasya gevsetmesi (EPL), plantar
fasyanin  serbestlestirilmesinde  yaygin  olarak
kullanilmakta ve genellikle yiiksek basari oranlar
bildirmektedir. Bununla birlikte, ameliyat sonrasi

portallerde agr1 ve sinir sikismasi gibi istenmeyen
durumlar goriilebilmektedir (25-27).

Perkiitan parsiyel plantar fasyotomi, agik cerrahiye
kiyasla daha az postoperatif agri, kisa iyilesme
stiresi, diisiik enfeksiyon riski, minimal skar
olusumu, hastanede yatis gereksiniminin azalmasi ve
giinliik aktivitelere daha hizli doniis gibi avantajlar
sunarak, plantar fasiit tedavisinde etkili bir alternatif
olarak o6ne ¢ikmaktadir (28). Encinas ve
arkadaslarinin calismasi, perkiitan plantar
fasyotominin giivenilir bir yontem oldugunu ve
yiiksek hasta memnuniyeti sagladigini
gostermektedir (29). Hasegawa ve arkadaglarinin
meta-analizi de, perkitan minimal invaziv
tekniklerin bagarili klinik sonuglar sundugunu ortaya
koymustur (30).

Perkiitan parsiyel plantar fasiyotomiye ek olarak,
kalkaneal delmenin lokal iyilesme siireglerini
tetikledigi ve dolayistyla klinik sonuclar iizerinde
olumlu etkiler sagladig1 diisiiniilmektedir. Shawkat
ve caligma arkadaglari, perkiitan plantar fasyanin
gevsetilmesi ve kalkaneal delme uyguladiklar
calismalarinda, hastalarda klinik olarak tatmin edici
sonuglar elde etmis ve miidahaleye bagli herhangi
bir komplikasyon gelismedigini bildirmistir (31).
Kalkaneal spur eksizyonu agisindan bakildiginda ise,
literatiirde kalkaneal spurun agriya neden olup
olmadig1 ve spur eksizyonunun klinik sonuglara
etkisi konusunda farkli goriisler mevcuttur. Bununla
birlikte, agik veya endoskopik cerrahi tekniklerle
spur eksizyonu yapilan hastalarda basarili sonuglar
bildiren ¢alismalar bulunmaktadir (32-34).

Yeni minimal invaziv teknik, geleneksel agik plantar
fasya gevsetme cerrahisi ve endoskopik yontemlerle
gerceklestirilen kalkaneal spur eksizyonuna kiyasla;
minimal bir insizyon araciligiyla burr u¢ kullanilarak
uygulanmasint  ve kalkaneal delme islemini
icermektedir. Bu yaklasim, iyilesme siirecini
hizlandirmakta ve komplikasyon riskini belirgin
sekilde azaltmaktadir. Maaty ve arkadaslarmin
yaptig1 calismada, perkiitan plantar fasyotomi,
kalkaneal delme ve burr u¢ ile spur eksizyonu
yonteminin hem giivenli hem de etkili bir tedavi
secenegi oldugu gosterilmistir. Kronik plantar fasiit
tedavisinde, minimal doku hasari, hizli iyilesme
stireci ve diisiik komplikasyon orani gibi avantajlari
nedeniyle bu teknik, alternatif bir tedavi yontemi
olarak degerlendirilmektedir (9). Calismamizda da,
cerrahi gruptaki hastalara benzer teknik uygulanmis
olup, komplikasyon olarak bir hastada cerrahi islem
sonrast lokal kizariklik gelismis ve seliilit tanisi
konulmustur. Ancak, uygulanan antibiyotik tedavisi
sonrasl, hasta bir hafta i¢inde tamamen iyilesmistir.
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Literatiirde, ESWT'nin hem diger konservatif tedavi
modaliteleriyle hem de cerrahi yoOntemlerle
karsilagtirmali  sonuglarmi ele alan cok sayida
calisma bulunmaktadir (35-39). Bu arastirmalar,
ESWT’nin etkinligini degerlendirmenin yani sira;
farkli  tedavi yaklasimlarma kiyasla  klinik
sonuclarini, iyilesme siirelerini ve komplikasyon
oranlarini karsilagtirarak plantar fasiit yonetimindeki
yerini  belirlemeye  yonelik  6nemli  veriler
sunmaktadir. Ancak mevcut literatiir incelendiginde,
minimal invaziv cerrahi teknikler ile ESWT’nin
klinik sonuglar ve maliyet degerlendirmesi agisindan
karsilastirildigt bir calismaya rastlanmamistir. Bu
durum, konuya iliskin literatlirde Onemli bir
eksiklige isaret etmekte olup, calismamizin bu
alandaki bilgi boslugunu gidermeye yonelik
katkisini ortaya koymaktadir.

Caligmamizda, ESWT ve yeni minimal invaziv
teknik, hastalarin VAS, AOFAS ve RM skorlari
agisindan karsilagtirilmustir. Altinci ay
degerlendirmesinde, her iki yontemin de benzer
diizeyde klinik iyilesme sagladigi gozlenmistir.
Ancak, birinci yil sonuglarinda, minimal invaziv
teknik uygulanan grupta iyilesme devam ederken,
ESWT grubunda belirgin bir gerileme oldugu tespit
edilmistir. Buna ragmen, ESWT uygulanan
hastalarin  klinik durumlari, miidahale Oncesine
kiyasla hala anlamli derecede daha iyi bulunmustur.

Sosyal Giivenlik Kurumu’nun islem iicretleri temel
alimdiginda ESWT, hastane yatisi gerektirmemesi ve
ameliyathane kosullarinda gergeklestirilen invaziv
islemleri icermemesi nedeniyle, kisa vadede
minimal invaziv cerrahi yontemlere kiyasla daha
ekonomik bir tedavi secenegi olarak
degerlendirilmektedir (40). Ancak ESWT uygulanan
hastalarda birinci yi1l sonunda gozlenen klinik
gerileme, bazi hastalarin ilerleyen donemlerde
yeniden tedavi arayigina  girmesine  neden
olabilmektedir. Bu durum, zaman igerisinde ortaya
cikabilecek ek tedavi gereksinimlerinin, ESWT nin
ilk etapta sundugu maliyet avantajini ortadan
kaldirabilecegini gostermektedir. Bu nedenle, tedavi
yontemleri arasinda daha uzun vadeli maliyet
etkinlik analizlerinin yapilmasi 6nem tagimaktadir.

Bulgularimiz, konservatif tedavilere direngli ve
kalkaneal spuru bulunan plantar fasiit hastalarinda
ESWT ile minimal invaziv cerrahinin farkli
avantajlar sundugunu gostermektedir. ESWT, non-
invaziv olmasi, poliklinik sartlarinda
uygulanabilmesi, erken ise doniis imkani1 sunmasi ve
erken donemde Ongoriilebilir maliyet etkinligi ile
one c¢ikmaktadir. Ancak, birinci yilda klinik
skorlarda  gerileme  gorilmesi, uzun vadede
avantajlar1 konusunda soru isaretleri dogurmaktadir.

Ote yandan, minimal invaziv cerrahi ydntemi, uzun
stireli klinik iyilesme saglamasiyla avantaj sunarken;

ameliyathane  gereksinimi, anestezi  ihtiyaci,
radyasyon maruziyeti ve maliyet yiki gibi
dezavantajlar igermektedir.

Calismamizin ~ 6nemli  kisithliklarindan  biri,

orneklem biiyiikliigiiniin nispeten diisiik olmasidir.
Polikliniklere plantar fasiit nedeniyle bagvuran hasta
sayisi yiiksek olsa da, tedaviye direngli kalan ve ileri
basamak tedavilere yonlendirilen hasta popiilasyonu
yaklasik %10 ile simirlidir. Bunun yani sira,
ESWT’nin seanslar halinde uygulanmas1 ve minimal
invaziv  cerrahinin  ameliyathane = ortaminda
gerceklestirilmesi, tedavi kabul oranlarini diisiiren
faktorler arasinda yer almistir. Gelecekte, daha genis
orneklem gruplan ile gerceklestirilecek calismalar,
bu tedavi yontemlerinin daha biiyilk bir hasta
popiilasyonundaki etkinligini degerlendirmek ve
daha kapsamli sonuglara ulasmak agisindan degerli
olacaktir.

Calisgmada yer alan hekimler, hastalara Ttgiincii
basamak tedavi secenegi olarak hem ESWT hem de
minimal invaziv cerrahi hakkinda standart
bilgilendirme yapmis olsa da, hastalarin tedavi
secimleri ilk bagvurduklar1 poliklinige devam etme
egilimleri  dogrultusunda  sekillenmistir. Ik
degerlendirmesini  Fizik Tedavi polikliniginde
yaptiran hastalarin biiyiik oranda ESWT tedavisine
devam ettigi, Ortopedi poliklinigine bagvuran
hastalarin ise ¢ogunlukla minimal invaziv cerrahi
tedavi aldig1 tespit edilmistir. Bu durum, hastalarin
alistiklar1 klinik ortamda tedavi siirecini siirdiirme
istegiyle iligkili olabilir. Dolayisiyla, tedavi tercihleri
yalnizca klinik algoritmaya bagh kalmayip, ayni
zamanda hastalarin poliklinik segimleri ve bu
dogrultudaki yonelimleriyle de sekillenmektedir.
Gelecekteki calismalarda, disiplinler arasi ortak bir
klinik algoritma olusturularak hasta yonlendirme
siireclerinin  daha standart hale getirilmesi,
metodolojik yanlilig1 azaltarak daha nesnel sonuglar
elde edilmesine katki saglayabilir.

Caligmamizda, hastalarin daha uzun dénemdeki
takipleri yapilamamig olup, bu durum tedavi
yontemlerinin uzun vadeli etkinligini ve olasi
komplikasyonlarin sikligin1 degerlendirme agisindan
onemli bir kisithlik olusturmaktadir. Daha uzun
takip  siireleri, tedaviye bagli iyilesmenin
stirdiiriilebilirligini ve ge¢ donem komplikasyonlarin
(6rnegin, fasya zay1fligi, niiks eden agr1) daha dogru
tespit edilmesini saglayabilir. Bu nedenle, daha uzun
stireli takip iceren caligmalarin planlanmasi, tedavi
yontemlerinin uzun vadeli basarisini ve olast
komplikasyonlar1 daha net ortaya koyacaktir.
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Bu calismada, hem ESWT hem de minimal invaziv
cerrahi  tekniklerinin plantar fasiit tedavisinde
basarili klinik sonuglar sagladigi gézlemlenmistir.
Karsilagtirmali  analizler, ESWT  uygulanan
hastalarda birinci yil itibartyla klinik iyilesmede
belirli bir gerileme oldugunu ortaya koysa da,
hastalarin islem 6ncesi durumlariyla kryaslandiginda
klinik iyilik hallerinin anlamli derecede daha iyi
oldugu belirlenmistir.

Ozellikle erken donemde cerrahi tedavi ile
karsilastirilabilir  klinik sonuglar sunmasi, erken
donemde Ongoriilebilir maliyet etkinligi ve
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Abstract: This study investigated the connections between Internet addiction, impulsivity, cyberbullying,
and cybervictimization in adolescents aged 12 to 18 years who sought care at a university hospital’s child
and adolescent psychiatry outpatient clinic. This study involved 283 adolescents. The Internet Addiction
Test (IAT), the Barratt Impulsiveness Scale-11 (BIS-11), and the Revised Cyberbullying Inventory-II
(RCBI-II) were administered to participants who fulfilled the inclusion and exclusion criteria and
consented to join the study. Analyses were conducted by dividing the IAT total scores according to the
cut-off value and grouping the RCBI-11-CB and RCBI-11-CV scores as 10 or greater. Among adolescents
with Internet addiction, statistically significant higher scores were observed across all the aforementioned
scales and inventories. Correlation tests revealed significant associations among all these scales and
inventories. Furthermore, logistic regression analyses demonstrated that impulsivity had a significant
effect on both Internet addiction and cyberbullying as well as cybervictimization. Internet addiction was
found to have a significant impact on both cyberbullying and cybervictimization. Additionally,
cyberbullying and cybervictimization were shown to have significant effects on each other. However,
cyberbullying and cybervictimization were not found to have a significant effect on Internet addiction.
This research contributes valuable insights to the literature by presenting findings consistent with prior
studies while also introducing divergent results that enhance and broaden the current understanding.
These differences serve as a foundation for future research, offering valuable guidance for further studies.
Keywords: Internet Addiction, Impulsivity, Cyberbullying, Cybervictimization

Ozet: Bu calismada bir {iniversite hastanesinin cocuk ve ergen psikiyatri poliklinigine bagvuran 12-18 yas
arasi ergenlerde internet bagimlihig, diirtiisellik, siber zorbalik ve siber magduriyet arasindaki baglantilar
aragtirilmigtir. Calismaya 283 ergen katilmustir. Dahil etme ve diglama kriterlerini karsilayan ve ¢aligmaya
katilmay1 kabul eden katilimcilara Internet Bagimhihigi Testi (IAT), Barratt Diirtiisellik Olgegi-11 (BIS-
11) ve Revize Siber Zorbalik Envanteri-11 (RCBI-11) uygulandi. Analizler, IAT toplam puanlarinin kesme
degerine gore ve RCBI-II-CB ve RCBI-II-CV puanlarinin 10 veya daha biiyiik olacak sekilde
gruplandiriimasi ile gergeklestirilmistir. Internet bagimliligi olan ergenlerde, yukarida belirtilen tiim
oSlgeklerde ve envanterlerde istatistiksel olarak anlamli derecede yiiksek puanlar saptanmistir. Korelasyon
testleri, bu olgekler ve envanterler arasinda anlaml iliskiler oldugunu gostermistir. Ayrica, lojistik
regresyon analizleri, diirtiiselligin hem internet bagimhiligi hem de siber zorbalik ve siber magduriyet
iizerinde anlamli bir etkisinin oldugunu ortaya koymustur. internet bagimliliginin hem siber zorbalik hem
de siber magduriyet tizerinde anlamli bir etkisi bulunmustur. Bunun yani sira, siber zorbalik ve siber
magduriyetin birbirleri tizerinde anlamli etkilerinin oldugu saptanmugstir. Ancak, siber zorbalik ve siber
magduriyetin internet bagimlihg: tizerinde anlamli bir etkisinin olmadigi belirlenmistir. Bu ¢aligma,
onceki bulgularla uyumlu sonuglar sunarak literatiire 6nemli bir katki saglarken, ayn1 zamanda farkl
sonuglartyla da mevcut bilgi birikimini zenginlestirmekte ve gelecekteki arastirmalara degerli bir rehber
olmaktadir.

Anahtar Kelimeler: Internet Bagimliligi, impulsivite, Siber Zorbalik, Siber Magduriyet
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1. Introduction

In recent times, there has been a notable increase in
Internet and social media usage, especially among
adolescents (1). Currently, over half of the global
population actively uses platforms like WhatsApp,
WeChat, Facebook, and Instagram (2). Similarly, in
Turkey, active social media users—primarily
utilizing Facebook, YouTube, WhatsApp, Facebook
Messenger, WeChat, QQ, and Instagram—constitute
63% of the population, significantly exceeding the
global average of 39% (3). This growing trend has
coincided with an increase in problematic Internet
use, often referred to as Internet addiction. Defined
as excessive and uncontrollable Internet use that
disrupts daily functioning and causes significant life
challenges, Internet addiction has become a critical
public health issue (4). Adolescents are particularly
vulnerable, with prevalence rates ranging from 20%
to 26.5% in this age group (5). While social media
offers numerous benefits, excessive or problematic
use has been linked to various mental health issues,
including depression, ADHD, substance use
disorders, eating disorders, anxiety, social anxiety,
low self-esteem, and reduced life satisfaction and
well-being (6, 7, 8). Moreover, the extensive
integration of social media into daily life has been
linked to heightened peer bullying and victimization,
leading to an increase in cyberbullying and
cybervictimization, as highlighted in recent research
(7, 8,9, 10).

Cyberbullying is commonly defined as deliberate,
repeated acts of aggression intended to threaten,
harass, or humiliate others, conducted through
electronic communication channels (11). Unlike
traditional bullying, cyberbullying operates in a
virtual environment where unrestricted expression
often lacks social oversight, allowing it to reach a
wider audience (12). Moreover, the anonymity
afforded to perpetrators can intensify harmful
behaviors, enabling them to target victims without
facing direct accountability (13).
Cybervictimization, conversely, refers to the
experiences  of individuals  subjected to
cyberbullying (14). Additionally, cybervictims are
often found to engage in cyberbullying behaviors
themselves, suggesting a bidirectional relationship
(15). Prevalence rates for cyberbullying and
cybervictimization in Western countries range from
4% to 56% and 6% to 72%, respectively (16, 17).
Among  Turkish adolescents, studies report
prevalence rates ranging from 6.4% to 47.6% for
engaging in cyberbullying behaviors and from 5.1%
to 56% for experiencing cybervictimization (18, 19).
A study conducted in Tirkiye in 2019 reported that
the prevalence of cybervictimization and

cyberbullying was 62.6% and 53.3%, respectively
(20). Similarly, a more recent study in 2021 found
that the prevalence of cyberbullying among high
school students was 65.3% (21). Research highlights
strong associations between cybervictimization and
issues such as low self-esteem, anxiety, depressive
symptoms, and suicidal ideation (22). Cultural
factors significantly influence the underlying causes
of cyberbullying and cybervictimization. A meta-
analysis of 81 empirical studies identified risky
technology use and psychological factors, including
depression and anxiety, as key predictors (23).
Furthermore, social and cognitive elements, such as
empathy, moral disengagement, feelings of
responsibility, and schemas related to mistrust and
inadequacy, were linked to increased vulnerability to
both behaviors (24).

Impulsivity is characterized by a predisposition to
make hasty decisions without thoroughly evaluating
possible adverse outcomes and to act swiftly on
these choices. It encompasses behaviors performed
without adequate reflection, instinctive actions
devoid of conscious judgment, and swift mental
responses lacking foresight. Impulsivity is a
multidimensional construct, incorporating aspects
such as present-focused thinking, difficulty delaying
gratification, heightened sensitivity, risk-taking,
impatience, pleasure-seeking, and reward
responsiveness. It also involves acting impulsively
without evaluating whether the action represents the
best possible choice (25, 26). In the digital context,
impulsivity  can manifest  as impulsive
cyberbehavior. Individuals with higher impulsivity
levels often struggle to regulate their Internet use,
making impulsivity a potential risk factor for
Internet addiction disorder (IAD) (26). Studies
suggest a link between poor impulse control and
compulsive Internet use, with such individuals more
likely to exhibit aggressive behaviors online. For
instance, among Greek adolescents, impulsive
problematic Internet use was identified as an
independent predictor of cyberbullying perpetration
(27). A systematic review of meta-analyses revealed
that low technology use served as a strong protective
factor against cyberbullying (28). Similarly, research
by Zych et al. (2019b) demonstrated that
problematic Internet use predicted cyberbullying
perpetration six months later in Spanish adolescents
(29). These findings indicate that compulsive
Internet use is a significant individual risk factor for
cyberbullying and may mediate the relationship
between impulsivity and cyberbullying.
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As discussed, impulsivity, Internet addiction,
cyberbullying, and  cybervictimization  are
interconnected. However, no existing studies have
comprehensively examined the relationships among
these variables in adolescents. This study explored
the connections between Internet addiction,
impulsivity, cyberbullying, and cybervictimization
in adolescents who sought care at a university
hospital’s child and adolescent psychiatry outpatient
clinic.

The research sought to answer two primary
guestions: (a) Are there significant differences in
cyberbullying, cybervictimization, and impulsivity
when comparing adolescents who have Internet
addiction to those who do not? (b) Is there a
significant correlation among Internet addiction,
cyberbullying, cybervictimization, and impulsivity?

2. Materials and Methods
2.1. Participants and Research Structure

The study, conducted at a single center between
September 2024 and January 2025, utilized a cross-
sectional design and included adolescents aged 12 to
18 years who presented to the Child and Adolescent
Psychiatry Outpatient Clinic at the Faculty of
Medicine,  Afyonkarahisar ~ Health  Sciences
University.

The objectives and procedures of the study were
thoroughly explained to both the adolescent
participants and their parents, and informed consent
was acquired in both verbal and written form from
all involved parties. The study sample consisted of
283 patients who had no active psychotic symptoms,
no pervasive developmental disorders, and sufficient
mental capacity to complete the required
guestionnaires. These psychiatric diagnoses were
excluded from the study based on clinical
observation and evaluation in accordance with
DSM-5 criteria. Each participant was provided with
a sociodemographic questionnaire by a clinician,
followed by the completion of the Internet Addiction
Test (IAT), the Barratt Impulsivity Scale (BIS-11),
and the Revised Cyberbullying Inventory-1l1 (RCBI-
I1) by the adolescents.

2.2. Data Collection Tools

2.2.1. Sociodemographic Questionnaire: This form
was specifically designed by the researchers to
gather sociodemographic details from participants,
such as their age and gender.

2.2.2. Internet Addiction Test (IAT): Originally
developed by Young, the IAT assesses Internet
usage patterns and addiction severity. The scale
comprises 20 items rated on a 5-point Likert scale,
where higher scores reflect increased severity of
addiction. (30). Total scores are categorized as
follows: 0-30 (normal use), 31-49 (mild addiction),
50-79 (moderate addiction), and 80-100 (severe
addiction) (31). In the Turkish version of the IAT, a
total score exceeding 50 points is classified as
pathological Internet use (32). Based on this
classification, participants in this study were divided
into two groups: the Internet addiction group (IAT
score > 50) and the non-addiction group (IAT score
< 49) (33). Bayraktar (2001) validated the Turkish
adaptation, reporting a Cronbach’s alpha of 0.91 and
a Spearman-Brown coefficient of 0.87 (34).

2.2.3. Barratt Impulsivity Scale-11 (BIS-11): The
BIS-11, created by Patton et al, evaluates
impulsivity through 30 items scored on a 4-point
Likert scale, ranging from 1 to 4. The scale evaluates
three subdomains: non-planning, motor impulsivity,
and cognitive impulsivity, with higher scores
reflecting greater impulsivity (35). The Turkish
version has undergone validity and reliability testing
(36).

2.2.4. Revised Cyberbullying Inventory-11 (RCBI-
I1): The RCBI-II, developed by Topcu and Erdur-
Baker (2018), is a self-report measure assessing the
severity of both cyberbullying (RCBI-II-CB) and
cybervictimization (RCBI-II-CV) in adolescents
aged 14-18 (37). The scale includes 10 items, each
rated twice by participants—once for reporting
cyberbullying behaviors (“I did it”) and once for
victimization experiences (“It happened to me”). An
example item is “Sending embarrassing or hurtful
messages.” Each dimension is rated on a 4-point
Likert scale: 1 (none), 2 (once), 3 (two to three
times), and 4 (more than three times). The scores
vary between 10 and 40, with higher values
reflecting increased experiences of cyberbullying or
cybervictimization. Categorical scoring is also
possible to identify cyberbullies, victims, both, or
uninvolved individuals. Participants scoring 10 or
higher are categorized as uninvolved. The Turkish
version demonstrated strong internal consistency,
with Cronbach’s a = .80 for cybervictimization and
Cronbach’s a = .79 for cyberbullying.

2.3. Statistical Analysis

The statistical analysis was performed with SPSS
software, version 26.0. Descriptive statistics were
utilized to assess the demographic characteristics of
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the sample. Depending on whether the data
distribution was normal, either the Mann-Whitney
U-test or the Student's t-test were used to compare
groups for total IAT scores, divided by the cutoff
value. To explore the relationships between
variables, Spearman correlation analysis was
utilized. Factors identified as significant in earlier
analyses were included in logistic regression models
to identify independent predictors of Internet
addiction in a multivariate context. With RCBI-II-
CB and RCBI-II-CV scores classified as 10 or
higher, logistic regression analyses were performed
to investigate the effects of the research factors on
cyberbullying and cybervictimization. Statistical
significance was determined at a Type | error level
of <5%.

3. Results

A total of 283 adolescents were evaluated,
consisting of 185 females (65.4%) and 98 males
(34.6%) with a mean age of 15.03 = 1.8 years.

Based on the IAT threshold score, the study
participants were split into two groups: 87

adolescents (30.7%) in the Internet addiction group
(IAT score > 50) and 196 adolescents (69.3%) in the
non-addiction group (IAT score < 49). The gender
distribution (y* = 0.813, p = 0.056) and mean age
(15.04 £ 0.18 years vs. 15.02 £ 0.13 years) (z = -
0.068, p = 0.946) did not significantly differ between
the two groups. There were no significant
differences in paternal age (z = -1.394, p = 0.163) or
maternal age (z = -1.730, p = 0.084) between the
two groups. There were no statistically significant
difference in paternal educational level (¥*(4) = 3.41,
p = 0.492) or maternal educational level (¥*(6) =
11.12, p = 0.085) between the two groups.

The Internet addiction group demonstrated
significantly higher scores compared to the non-
addiction group across various measures, including
the total IAT score (p < 0.001), total BIS-11 score (p
< 0.001), BIS-11 cognitive impulsivity subscale
score (p < 0.001), BIS-11 non-planning subscale
score (p < 0.001), BIS-11 motor impulsivity
subscale score (p < 0.001), RCBI-II-CB score (p <
0.001), and RCBI-II-CV score (p < 0.001) (Table 1).

Table 1. Comparison of the mean scores for the IAT total, BIS-11 total and subscales, RCBI-1I-CB, and RCBI-II-CV
across groups categorized by the presence or absence of Internet addiction.

Presence Absence

of Internet  of Internet

Addiction Addiction

(n=87) (n=196)

Mean SD Mean SD z *
IAT total score 66.60 1.51 28.71 0.90 -13.424 <0.001
BIS-11 total score 79.40 1.09 67.06 0.83 -7.999 <0.001
BIS-11 cognitive impulsivity subscale score 21.97 0.41 17.90 0.31 -6.942 <0.001
BIS-11 non-planning subscale score 32.44 0.44 27.78 0.37 -7.089 <0.001
BIS-11 motor impulsivity subscale score 24.97 0.59 21.37 0.35 -5.099 <0.001
RCBI-11-CB score 16.83 0.71 12.80 0.27 -5.393 <0.001
RCBI-II-CV score 17.43 0.72 13.45 0.31 -4.941 <0.001

SD: standard deviation; *Mann Whitney U-test

IAT: Internet Addiciton Test; BIS-11: Barratt Impulsivity Scale- 11; RCBI-I1-CB: Revised Cyberbullying Inventory-11 Cyberbullying;

RCBI-11-CV: Revised Cyberbullying Inventory-11 Cybervictimization

The findings of the Spearman correlation analysis
demonstrated that all scale scores, including the IAT
total, BIS-11 total and its subscales, RCBI-II-CB,
and RCBI-II-CV, were significantly positively
correlated with each other (p < 0.001). The

relationship between the RCBI-1I-CV and BIS-11
motor impulsivity subscale scores was weak,
whereas all other relationships were moderate to
strong. Detailed results are presented in Table 2.
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Table 2. Results of the Spearman correlation analysis examining the relationships between the IAT, BIS-11, RCBI-II-

CB, and RCBI-11-CV scores among all participants (n = 283).

1 2 3 4 5 6 7
1. IAT total 1
2. BIS-11 total .524** 1
3. BIS-11 cognitive impulsivity 490** .830** 1
4. BIS-11 non-planning A422%* .758** A64%* 1
5. BIS-11 motor impulsivity .357** 811** .608** 377 1
6. RCBI-II-CB 406** .498** 458** .362** 402** 1
7. RCBI-II-CV .384** .398** .388** .324** .266** 723** 1

Spearman Correlation; ** p<0.001

IAT: Internet Addiciton Test; BIS-11: Barratt Impulsivity Scale- 11; RCBI-I1-CB: Revised Cyberbullying Inventory-11 Cyberbullying;

RCBI-11-CV: Revised Cyberbullying Inventory-11 Cybervictimization

The relationships between Internet addiction and
age, gender, BIS-11 total scores, RCBI-II-CB
scores, and RCBI-II-CV scores were investigated
using logistic regression analysis. The results
showed that total impulsivity scores were

significantly and positively associated with Internet
addiction (B = 0.079, Exp(B) = 1.083, p < 0.001).
Specifically, each unit increase in impulsivity score
was associated with an 8.3% increase in the odds of
Internet addiction (Table 3).

Table 3. Results of the Logistic Regression Analysis of BIS-11 total scores, RCBI-1I-CB scores, and RCBI-11-CV

scores to identify factors associated with Internet addiction.

B Std. Error p Exp(B) Cox & Snell R2
0.222
Gender 0.053 0.323 0.869 1.055
Age 0.007 0.086 0.936 1.007
BIS-11 total scores 0.079 0.015 <0.001 1.083
RCBI-11-CB scores 0.023 0.042 0.179 1.023
RCBI-I1-CV scores 0.064 0.035 0.109 1.066

IAT: Internet Addiciton Test; BIS-11: Barratt Impulsivity Scale- 11; RCBI-I1-CB: Revised Cyberbullying Inventory-11 Cyberbullying;

RCBI-11-CV: Revised Cyberbullying Inventory-Il Cybervictimization

To assess the impact of the study parameters on
cyberbullying, the RCBI-II-CB scores were
categorized into two groups: those scoring 10 and
those scoring above 10. To investigate the
relationships between cyberbullying and age,
gender, BIS-11 total scores, IAT total scores, and
RCBI-1I-CV scores, logistic regression analyses
were conducted. The findings revealed that higher
levels of impulsivity (B = 0.057, Exp(B) = 1.059, p

< 0.001), Internet addiction (B = 0.016, Exp(B)
1.016, p = 0.014), and cybervictimization (B
0.485, Exp(B) = 1.624, p < 0.001) were significantly
and positively associated with cyberbullying. These
findings indicate that increases in impulsivity,
Internet addiction, and experiences of
cybervictimization increase the likelihood of
engaging in cyberbullying behaviors (Table 4).

Table 4. Results of the Logistic Regression Analysis of BIS-11 total scores, IAT total scores, and RCBI-11-CV scores to

identify factors associated with cyberbullying.

B Std. Error p Exp(B) Cox & Snell R2
0.404
Gender 0.365 0.288 0.205 0.694
Age 0.155 0.075 0.139 1.168
BIS-11 total scores 0.057 0.14 <0.001 1.059
IAT total scores 0.016 0.08 0.014 1.016
RCBI-II-CV scores 0.485 0.069 <0.001 1.624

IAT: Internet Addiciton Test; BIS-11: Barratt Impulsivity Scale- 11; RCBI-I1-CB: Revised Cyberbullying Inventory-11 Cyberbullying;

RCBI-11-CV: Revised Cyberbullying Inventory-11 Cybervictimization
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To assess the impact of the study parameters on
cybervictimization, the RCBI-1I-CV scores were
categorized into two groups: those scoring 10 and
those scoring above 10. To investigate the
relationships between cybervictimization and age,
gender, BIS-11 total scores, IAT total scores, and
RCBI-1I-CB scores, logistic regression analyses
were conducted. The results demonstrated that
impulsivity (B = 0.041, Exp(B) = 1.042, p = 0.04),

Internet addiction (B = 0.015, Exp(B) = 1.015, p =
0.025), and cyberbullying perpetration (B = 0.562,
Exp(B) = 1.754, p < 0.001) were significantly and
positively associated with cybervictimization. These
findings suggest that adolescents with higher
impulsivity and Internet addiction levels, as well as
those who engage in cyberbullying, are at increased
risk of becoming cybervictims (Table 5).

Table 5. Results of the Logistic Regression Analysis of BIS-11 total scores, IAT total scores, and RCBI-11-CB scores to

identify factors associated with cybervictimization.

B Std. Error Exp(B) Cox & Snell R2
0.341
Gender 0.210 0.277 0.449 1.233
Age 0.046 0.072 0.527 1.047
BIS-11 total scores 0.041 0.013 0.04 1.042
IAT total scores 0.015 0.008 0.025 1.015
RCBI-II-CB scores 0.562 0.084 <0.001 1.754

IAT:

Internet Addiciton Test; BIS-11: Barratt Impulsivity Scale- 11; RCBI-II-CB: Revised Cyberbullying Inventory-II

Cyberbullying; RCBI-11-CV: Revised Cyberbullying Inventory-II Cybervictimization

4, Discussion

To summarize the findings of this study, significant
associations were identified between impulsivity,
types of  impulsivity, cyberbullying, and
cybervictimization when comparing the group with
Internet addiction, as determined by IAT total score
cutoffs, to the group without Internet addiction.

Furthermore,  correlation  analyses  revealed
significant positive correlations among Internet
addiction, impulsivity, types of impulsivity,

cyberbullying, and cybervictimization. Additionally,
logistic regression analyses demonstrated that
impulsivity had a significant effect on Internet
addiction, whereas cyberbullying and
cybervictimization did not show such an effect.
Moreover, impulsivity, Internet addiction, and
cybervictimization were found to have significant
effects on cyberbullying, while impulsivity, Internet
addiction, and cyberbullying had significant effects
on cybervictimization.

Previous studies have similarly reported higher
levels of impulsivity among adolescents with
Internet addiction compared to their non-addicted
peers, aligning with the findings of the present study
(38, 39). Regression analysis in this study revealed a
significant association between Internet addiction
and impulsivity. Based on DSM-IV criteria, some
researchers have proposed that Internet addiction
represents a disorder related to impulse control (39).
Impulsivity is often considered an endophenotype in
individuals predisposed to addiction, particularly
substance abuse and pathological gambling (40).
Internet addiction is characterized by difficulty in

regulating internet use, while impulsivity refers to
acting hastily without prior thought, reflecting
reduced cognitive control. It has been suggested that
impulsivity may hinder the inhibition of addictive
behaviors (41). Adolescents, being more impulsive
and exhibiting weaker self-regulatory skills during
this developmental stage, may face a heightened risk
of Internet addiction (5). To date, limited research
has explored the association between Internet
addiction and impulsivity specifically within the
adolescent population. In light of this evidence, the
findings of this study underscore that impulsivity in
adolescents may play a critical role in Internet
addiction, with impulsivity traits representing a
potential risk factor for developing such addiction.
Moreover, this study identified a significant
moderate correlation between impulsivity and both
cyberbullying and cybervictimization. It was also
found that impulsivity had a significant impact on
cyberbullying and cybervictimization, indicating that
impulsivity serves as a predictor for these situations.
These findings corroborate those reported in prior
research (42, 43, 44). Given the link between
aggression and bullying behavior, much of the
research has focused on the impulsivity of bullies.
However, studies on victimization have also
demonstrated that victims exhibit externalizing
behaviors, such as impulsivity (44).

The significant relationship and moderate positive
correlation observed between Internet addiction,
cyberbullying, and cybervictimization in this study
align with findings reported in the literature (7, 45,
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46). Furthermore, this study demonstrated that
Internet addiction has a significant impact on both
cyberbullying and cybervictimization. However, the
reverse effect was not observed, as neither
cyberbullying nor cybervictimization had a
significant influence on Internet addiction. In other
words, while Internet  addiction  predicts
cyberbullying and cybervictimization, the opposite
does not appear to hold true. This finding, which
does not entirely align with the existing literature,
suggests that adolescents who engage in
cyberbullying or experience cybervictimization may
not necessarily have Internet addiction. However,
adolescents with Internet addiction are at a higher
risk of both perpetrating cyberbullying and being
victims of cybervictimization. This supports the
findings of other studies in the literature, which
indicate that cyberbullying and cybervictimization
are influenced by numerous factors, including
anxiety, depression, self-esteem, empathy,
personality traits, family characteristics, and more
(47, 48, 49) . Internet addiction has been identified
as a risk factor for both engaging in cyberbullying
and experiencing cybervictimization.  Several
explanations may account for this association. First,
excessive Internet use has been shown to correlate
with a heightened likelihood of cyberbullying
behaviors (50). Second, Internet addiction, often
characterized as an “impulse control disorder,” has
been associated with a broad range of psychosocial
issues, including involvement in cyberbullying (51).
Third, research has highlighted a connection
between cybervictimization and Internet addiction.
For instance, a study conducted in China revealed a
bidirectional relationship between
cybervictimization and Internet use. Lastly, extended
online activity (exceeding two hours per day) has
been demonstrated to significantly increase the risk
of encountering cyberbullying (52). Alim (2017)
highlighted that sharing personal information on
social media increases an individual’s vulnerability
to cyberbullying (53). Furthermore, this study
identified a strong positive correlation between
cyberbullying and cybervictimization, as well as
significant effects between them. These findings
corroborate those reported in prior research. Lozano-
Blasco, Cortés-Pascual, and Latorre-Martinez (2020)
reported a moderate positive correlation between
cyberbullying and  cybervictimization among
adolescents (54). Similarly, Brewer and Kerslake
(2015) suggested that cybervictimization often
results from cyberbullying (48). These findings
imply that individuals who experience cyberbullying
may develop a tendency to inflict harm on others as

a coping mechanism, perceiving bullying as a way to
respond to their own victimization.

No prior study in the literature has simultaneously
examined Internet addiction, impulsivity,
cyberbullying, and cybervictimization among
adolescents. This distinction represents a significant
strength of the present study. Moreover, this study
makes a significant contribution to the literature by
providing results that align with previous findings
while also enriching the existing body of knowledge
through its divergent findings. These differences
serve as a foundation for future research, offering
valuable guidance for further studies. Future
research exploring the interrelationships between
these variables could contribute to a deeper
understanding of the mechanisms underlying these
critical issues in adolescence and aid in the
development of effective intervention strategies.

Nonetheless, this study has notable limitations. The
key limitations include its cross-sectional design and
a relatively small sample size, which hinder the
broader applicability of the results. An important
limitation of the study is the lack of assessment of
participants’ sociodemographic characteristics, such
as family background, ownership of personal

electronic devices (e.g., mobile phones and
computers), and academic performance.
Additionally, the use of self-reported scales for
assessing Internet addiction, impulsivity,

cyberbullying, and cybervictimization may introduce
bias. Another limitation is the lack of objective
intelligence testing to evaluate the mental capacity
of the participants. Although exclusion criteria
included psychotic disorders, pervasive
developmental disorders, and intellectual
disabilities, these conditions were not assessed using
a semi-structured psychiatric interview such as the
Kiddie and Young Adult Schedule for Affective
Disorders and Schizophrenia Present and Lifetime
Version (K-SADS-PL), but rather based on clinical
observation and evaluation in accordance with
DSM-5 criteria.

5. Conclusion

In summary, the results of this study revealed
significant associations between impulsivity, its
various types, cyberbullying, and cybervictimization
when comparing the group with Internet addiction
(based on IAT total score cutoffs) to the group
without Internet addiction. Correlation analyses
further showed significant positive relationships
among Internet addiction, impulsivity, its types,
cyberbullying, and cybervictimization. Additionally,
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regression

analyses indicated that

impulsivity had a significant impact on Internet

addiction,

while cyberbullying and

cybervictimization did not exhibit such an effect.
Furthermore, impulsivity, Internet addiction, and
cybervictimization were found to significantly
influence cyberbullying, while impulsivity, Internet
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Abstract: Acute childhood stroke is a medical emergency requiring a high level of awareness. This study
aims to evaluate pediatricians’ awareness, interest, and knowledge regarding childhood stroke. Physicians
working in various centers across Turkey were invited via email to participate in an online survey on
childhood stroke. The study was conducted with a total of 133 participants. Among them, 86 (64.7%)
were pediatric residents, and 47 (35.3%) were pediatric specialists. A total of 42.1% of participants
reported considering childhood stroke as a diagnosis at least once in the past year, and 39.8% stated that
they had been involved in the follow-up and treatment of patients with childhood stroke. The FAST
(Face-Arm-Speech-Time) mnemonic, used for recognizing stroke symptoms, was known by 50.4% of
pediatricians. The most frequently reported symptoms of childhood stroke were hemiparesis (55.6%),
altered consciousness (36.1%), speech disorders (30.1%), seizures (28.6%), visual impairment (20.3%),
headache (15%), and syncope (6.8%). The most common stroke mimics identified were central nervous
system infections (40.6%), seizures (21.1%), hypoglycemia (8.3%), and migraines (7.5%). The primary
diagnostic tools used were magnetic resonance imaging (MRI) (55.6%) and computed tomography (CT)
(42.9%). The main treatment strategies included anticoagulants (39.1%), thrombolytics (22.6%),
antiplatelets (11.3%), and thrombectomy (6%). Among the participants, 81.7% had conducted online
research on childhood stroke, 15.9% had discussed the topic with colleagues, and 2.4% had attended
educational sessions. Early diagnosis and treatment of childhood stroke are crucial for prognosis.
Increasing pediatricians’ awareness and knowledge on this topic is essential.

Keywords: Pediatrician, awereness, stroke, FAST, diagnosis and treatment

Ozet: Akut gocukluk cagi inmesi, yiiksek diizeyde farkindalik gerektiren acil bir durumdur. Bu calisma,
pediatristlerin ¢ocukluk ¢agi inmesi konusundaki farkindaliginin, ilgi ve bilgisinin degerlendirilmesi
amaciyla hazirlanmistir. Tiirkiye’nin ¢esitli merkezlerinde ¢alisan doktorlar e-posta yoluyla ¢ocukluk ¢agi
inmesi hakkinda online bir ankete davet edildi. Calisma toplam yiiz otuz ii¢ katilimciyla gergeklestirildi.
Caligmaya katilanlarin 86’s1 pediatri asistani (%64,7) ve 47’si pediatri uzmani (%35.3) olarak goérev
yapmaktadir. Katilimcilarin %42,1'i gectigimiz yil i¢inde en az bir kez ¢ocukluk ¢agi inmesini tan1 olarak
diistindiiklerini belirttiler ve %39,8'i ¢ocukluk ¢aginda inme gecirmis hastalarin takip ve tedavilerini
yaptiklarim ifade ettiler. Inmenin semptomatik kisaltmas olarak adlandirilan FAST (Face-Arm-Speech-
Time-Test) animsaticist pediatristlerin %50,4' tarafindan duyulmustur. Katilimeilar tarafindan ¢ocukluk
¢agi inmesinin en sik semptomlar1 hemiparezi (%55,6), biling bulanikligi (%36,1), konusma bozuklugu
(%30,1), nobet (%28,6), gorme bozuklugu (%20,3), bas agrisi (%15) ve senkop (%6,8) olarak
belirtilmistir. Merkezi sinir sistemi enfeksiyonlari (%40,6), nbet (%21,1), hipoglisemi (%8,3) ve migren
(%7,5) en sik inme taklitleri olarak degerlendirilmistir. Baslica tami Olgiitleri manyetik rezonans
goriintilleme (MRG) (%55,6) ve bilgisayarli tomografi (BT) (%42,9) kullanilmaktadir. Ana tedavi
stratejileri antikoagiilan (%39,1), trombolitik (%22,6), antitrombositik (%11,3) ve trombektomi (%6)
olarak saptanmgtir. Katilimeilarin %81,7'si ¢ocukluk ¢agi inmesi hakkinda internet aragtirmasi yapmus,
%15,9'u meslektaslariyla tartismus, %2,4'G egitim oturumlarina katilmigtir. Cocukluk ¢agi inmesinin
erken tan1 ve tedavisi prognoz agisindan oldukga 6nemlidir. Pediatristlerin bu konuda farkindalik ve bilgi
diizeyinin arttirilmasi gerekmektedir.

Anahtar Kelimeler: Pediatrist, farkindalik, inme, FAST, tan1 ve tedavi
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1. Giris

Inme, vaskiiler nedenlerle gelisen ve 24 saatten uzun
siiren fokal norolojik defisit olarak tanimlanmaktadir
(1).  Inme, cocuklarda kronik morbidite ve
mortaliteye yol agmasi nedeniyle énemli bir saglik
sorunudur (2). Akut inme pediatrik acil durumdur ve
yiiksek mortalite oraninin (%10) yam sira hayatta
kalanlarin ve ailelerinin yasam kalitesi tizerinde
onemli bir etkiye sahiptir (3,4). Arteriyel iskemik
inme ve hemorajik inme olmak {izere iki tip vardir.
Arteriyel iskemik inme (AIl), genellikle serebral
arterlerin tromboembolizm nedeniyle tikanmasi
durumunda ortaya ¢ikar. All’nin etiyolojisi ve risk
faktorlerinin cesitliligi, klinik semptomlari, hafif
fokal bulgulari tanimanin genel zorlugu nedeniyle
tani, tedavi ve sonuglarinda 6zgiin sorunlar yaratir
(5). Hemorajik inme serebral kan damarlarindaki
riiptiir sonucu ortaya c¢ikan ve norolojik hasar ile
karakterize bir serebrovaskiiler olaydir. Hemorajik
inme yiiksek mortalite ve tekrarlama riski nedeniyle
onemli bir norolojik acildir. En sik olarak
intraserebral hemoraji (ISH) goriilmektedir (6). Bu
nedenle, ¢ocukluk ¢agi inmesine iligkin farkindalig
arttirma gerekliligi ortaya ¢ikmaktadir (7). Cocukluk
cagl inmesine iliskin mesleki farkindalik ve bilgi
sistematik olarak degerlendirmelidir. Bu ¢alismanin
amaci, pediatristlerin c¢ocukluk ¢ag1 inmesinin
farkindalik orani, bilgi diizeyinin arttirilmasina
katkida bulunmak ve ¢ocukluk ¢ag1 inmesi
konusunda etkin egitim programlarinin basarili bir
sekilde gelistirilmesini kolaylastirmaktir.

2. Gerec ve Yontem

Anket, arastirma grubumuzun pediatrik noroloji
uzmanlari tarafindan gelistirilmistir. Anket igeriginin
netligini ve teknik saglamligini kontrol etmek i¢in
arastirma grubumuz arasinda 2 hafta boyunca
uygulandi. Cevrimigi anket 1 Eyliil- 1 Aralik 2023
tarihleri arasinda sirdiiriilmiistiir. Bu ¢alisma yiiz
otuz ii¢ katilimciyla gerceklestirilmistir.
Katilimcilara aydinlatilmig onam formu
imzalatilmistir. Davet gonderildikten sonra ¢evrimigi
anket 3 ay silireyle erisime agik kalmistir. Her 2
haftada bir hatirlatma mesaj1 gonderilmistir. Calisma
kapsaminda  katilimci sayis, aragtirmanin
uygulanabilirligi, hedef popiilasyona erisilebilirlik
ve goniilliiliik ilkeleri dogrultusunda belirlenmistir.
Orneklem  biiyiikliigiinii  belirlemeye  yonelik
herhangi bir istatistiksel gii¢c analizi anket sorulari
arastirmacilar ~ tarafindan  olusturuldugu  i¢in
gergeklestirilmemis olup bu durum ¢aligmanin
metodolojik siirliliklari arasinda
degerlendirilmistir. Katilimcilar, Tiirkiye genelinde
cesitli saglik kurumlarinda aktif olarak gorev yapan

ve ankete goniillii olarak katilim saglayan pediatri
uzmani veya asistani hekimlerden olugmaktadir.
Calisma Helsinki Deklerasyon Prensipleri’ne uygun
olarak yapilmistir.

Anket

Anket tanitic1 bilgiler, veri gizliliginin korunmasina
iliskin katilimcilarin onaylamasin1 gerektiren bir not
ve anketin kendisi olmak tizere 3 bdliimden
olusuyordu. Katilimcilara mesleki gegmisleri
hakkinda ii¢ soru, ¢ocukluk ¢agi inmesinin giinliilk
mesleki rutinlerindeki 6nemi hakkinda iki soru,
cocukluk ¢agi inmesi konusunda inme tarama araci
yiiz-kol-konugsma-zaman1  testi (FAST) bilgisi,
semptomlar, ayirict tanilar, akut c¢ocukluk cagi
inmesinin teshis, tedavi ve yOnetimini iceren yedi
soru, daha Onceki cocukluk c¢agi inmesi egitim
katilimlar1 ve hekimlerin konuyla ilgili bilgi toplama
yontemleri hakkinda {i¢ soru sorulmustur. Soru tipi
konuya bagli olarak farklilik gostermistir. Anket
Tiirkge olarak uygulanmustir.

Veri Yonetimi ve istatistikler

Katilimcilar tarafindan anket platformuna girilen
tiim veriler merkezi olarak yeniden toplanmustir.
Daha ileri analizler i¢in eksiksiz —anketler
degerlendirilmistir. Verilerin tanimlayici
istatistiklerinde ortalama, standart sapma, medyan en

disiikk, en yiksek, frekans ve oran degerleri
kullanilmigtir.  Analizlerde ~ SPSS  programi
kullanilmustir.
3. Bulgular
Bu c¢alisma yliz otuz {i¢ katitlimci ile
gerceklestirilmistir.  Calismaya katilanlarin = 79°u

(%59,4) kadin, 54’i (40,6) erkekti. Katilimcilarin
86’s1 pediatri asistan1 (%64,7) ve 47’si pediatri
uzmani (%35.3) olarak gorev yapmaktadir. Pediatri
uzmanlik veya asistanlik siireleri 1 ila 348 ay
arasinda degismekte olup, ortalama siire 59,2 + 66,9
ay olarak bulunmustur. Calismamizdaki on ii¢ ¢ocuk
doktorunun (%9,8) ic¢li noroloji  (%2,3), gl
neonatoloji (%2,3), ti¢li endokrin (%2,3), biri yogun
bakim (%0,8), biri romatoloji (%0,8), biri nefroloji
(%0,8), biri  gastroenteroloji  (%0,8) yandal
uzmanidir. Doktorlarin 67'si liniversite
hastanelerinde (%50,4), 37'si egitim arastirma
hastanelerinde (%27,8), 20'si devlet hastanelerinde
(%15) ve 9’u 6zel hastanelerde (%7) c¢alismaktadir.
Calismaya katilan pediatristlerin demografik verileri
ve anket sorularina verilen cevaplar Tablo 1°de
gosterilmistir.
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Tablo 1. Caligmaya Katilan Pediatristlerin Demografik Verileri ve Anket Bulgulart

Min-Mak Medyan Ort.+ss/n-%
Yas 210 - 590 31.0 341 + 83
Kadm 79 59.4%
Cinsiyet
Erkek 54 40.6%
} Asistan 86 64.7%
Mesleki Unvan
Uzman 47 35.3%
Genel Pediatri Uzmani 120 90.2%
Neonatoloji 3 2.3%
Noroloji 3 2.3%
Gastroenteroloji 1 0.8%
Yan Dal Uzmanlik Alan:
Endokrin 3 2.3%
Nefroloji 1 0.8%
Yogun Bakim 1 0.8%
Romatoloji 1 0.8%
. EAH 28 21.1%
Son Ihtisasiniz1 Nereden Aldimiz/Almaktasiniz? .
Universite 105 78.9%
EAH 37 27.8%
Universite 67 50.4%
Su Anda Hangi Merkezde Caligsmaktasiniz? .
Ozel 9 6.8%
Devlet Hastanesi 20 15.0%
Hig diistinmeyen 77 57.9%
Son 12 Ay Icinde Ne Sikhikla Cocukluk Cagi ) 0
Inmelerini Tan1 Olarak Diisiindiiniiz? 1-5 Kez 53 39.8%
>5 Kez 3 2.3%
Cocukluk Caginda inme Gegiren Cocuklar1 Takip Evet 53 39.8%
Ediyor Musunuz? Hayir 80 60.2%
Evet 29 21.8%
Inme Konusunda Anmmsatict Olarak FAST" Evet, Anlamimi Hatirlamiyorum 38 28.6%
Duydunuz Mu?
Hayir 66 49.6%
Son Soruya "Evet" Yanit1 Verdiyseniz, Liitfen FAST FAST Aqilimint Yazabilen 26 89.7%
Kisaltmasint A¢ilimini Yazabilir Misiniz? FAST Agilimini Yazamayan 3 10.3%
Litfen Cocukluk Caginda Gorillen inmenin 4 Inmenin 4 Semptomunu Listeleyebilen 87 65.4%
Semptomunu Listeleyebilir Misiniz? Inmenin 4 Semptomunu Listeleyemeyen 46 34.6%
Liitfen Cocukluk Caginda Gériilen inmenin Klinigine Inme benzeri 3 hastalik Listeleyebilenler 76 57.1%
Benzer 3 Hastalik Listeleyebilir Misiniz? Inme benzeri 3 hastalik Listeleyemeyenler 57 42.9%
- P — 3
Hangi Tan1 Yoéntemleri Cocukluk Cagi Inme Tanisini Tant Yéntemi Belirtmeyen 4 30.8%
5 ?
Dogrulamaya Katkida Bulunur’ 1 Tan1 Yoéntemi Belirten 20 15.0%
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2 Tan1 Yontemi Belirten 18 13.5%
3 Tan1 Yontemi Belirten 54 40.6%
Tedavi Segenegi Belirtmeyen 68 51.1%
DMAH 51 38.3%
Cocukluk Cag1 inmede Akut Miidahale Icin Hangi Aspirin 23 17.3%
Tedavi Segeneklerini Biliyorsunuz? Trombolitik Tedavi 12 9.0%
Girigimsel 6 4.5%
Trombolitik 8 6.0%
Yanitlamayan 17 12.8%
ilk 1 Saat 5 3.8%
Genellikle Cocukluk Caginda Inme Tanisi Ortalama 1-6 Saat 67 50.4%
Kag Saat Sonra Dogrulanir? 6-12 Saat 16 12.0%
12-24 Saat 14 10.5%
24-48 Saat 14 10.5%
Daha Once Pediatrik Inme Konulu Egitimlere Evet 12 9.0%
Katildinmiz M1? Hayir 121 91.0%
Cocukluk Cagi inme Konusunda Bir Egitime Katilmak Evet 115 86.5%
Ister Misiniz? Hayir 18 13.5%
Online 47 35.3%
Ne Tiir Bir Egitim Tercih Edersiniz? Yiiz Yiize 77 57.9%
Yaym 9 6.8%
Inme Konusunda Farkli Bilgi Kaynaklarin1 Kullaniyor Evet 82 61.7%
Musunuz? Hayir 51 38.3%

Katilimcilarin 56°s1 (%42,1) son bir y1l iginde en az
bir hastada ¢ocukluk cagi inmesini diigiindiiklerini
sOylemislerdir. Cocukluk ¢agi inmesini son bir yil
icinde 53 (%39,8) pediatrist 1-5 kez ve 3 (%2,3)
pediatrist en az 5 kez tani olarak diigtinmistiir. 53
katilime1 ¢ocukluk ¢agi inmesi geciren hastalarin
takip ve tedavilerini yaptiklarii ifade etmistir
(%39,8). FAST animsaticis1 67 katilimci tarafindan
anketin (%50,4) coktan se¢meli bdliimiinde teyit
edilmis ve anlami 26 katilmcinin (%89,7) serbest
metin alaninda dogru bir sekilde agiklanmustir.
Katilmcilar FAST1 duyduklarimi belirtmis ancak
38’1 (%28,6) agiklayamamustir. Diger 66 katilimci

tarafindan ise FAST bilinmemektir (%49,6).
Cocukluk c¢ag1  inmesinin  dort  semptomu
katilmcilarin 87’si (%65,4) tarafindan belirtilmis
olup 46’s1 (%34,6) serbest metin cevaplarda inmenin
dort semptomunu siralayamamigtir. En  yaygin
serbest metin cevaplar1 hemiparezi (%55,6), biling
bulanikligi (%36,1), konusma bozuklugu (%30,1),
ndbet (%28,6), gorme bozuklugu (%20,3), bas agrisi
(%15) ve senkop (%6,8) olmustur. Calismamiza
katilan pediatristler tarafindan belirtilen c¢ocukluk
¢ag1 inme semptomlar1 Sekil 1°de gosterilmistir.
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30,1%

28,6%

Konusma
Nobet

Hemiparezi
Biling
Bulaniklig1
Bozuklugu

Liitfen Cocukluk Caginda Gériilen inmenin Semptomlarini
Listeleyebilir Misiniz?.
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Sekil 1. Pediatristler Tarafindan Belirtilen Cocukluk Cag1 inme Semptomlari

Merkezi sinir sistemi enfeksiyonlar1 (%40,6), nobet
(%21,1), hipoglisemi (%8,3) ve migren (%7,5) en
sik cocukluk cag1 inmesini taklit eden en yaygin
hastaliklar olarak belirtilmigtir. Cocukluk c¢ag1
inmesini dogrulamak i¢in kullanilan tan1 yontemleri
soruldugunda katilimecilarm 20°si (%15) bir, 18’1
(%13,5) iki, 54’1 (% 40,6) li¢ tan1 yontemi belirtmis
olup 41 pediatrist bu soruyu yanitlamamustir. Serbest
metin cevaplarinin baginda MRG +/- MR-anjiyografi
(n = 114; %85,7) gelmektedir. Daha az siklikla BT
+/- BT-anjiyografi (n = 63; %60,1) ve ardindan
transfontanel ultrason (n = 5; %3,8) olarak
belirtilmistir. Pediatristler tarafindan ¢ocukluk cagi
inmesinde kullanilan tam yontemleri Sekil 2’de
gosterilmistir. Antikoagiilan (n= 52, %39,1) en sik

Onerilen tedavi stratejisi olmus, bunu sirasiyla
trombolitik (n=30, %22,6), antitrombositik (n=15,
%11,3) tedavi ve trombektomi (n=8, %6) izlemistir.
Pediatristler tarafindan ¢ocukluk ¢ag1 inmesinde
kullanilan ~ tedavi  yontemleri  Sekil — 3’de
gosterilmistir. Bu miidahaleler i¢in semptomlarin
baslangicindan ¢ocukluk cagl inmesinin
dogrulanmasina kadar gegen ortalama siireye iliskin
ilk 1 saat 5 kez (%3,8), 1-6 saat zaman aralig1 67 kez
(%50,4), 7-12 saat zaman aralig1 16 kez (%12), 13-
24 saat zaman araligi 14 kez (%10,5), 25-48 saat
zaman araligit 14 kez (%10,5) olacak sekilde
belirtilmistir. Pediatristlerin inme tanisim1 dogrulama
stireleri Sekil 4’de gosterilmistir.
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Hangi Tam Yéntemleri Cocukluk Cag1 Inme Tanisini Dogrulamaya Katkida Bulunur?

Sekil 2. Pediatristler Tarafindan Cocukluk Cag1 inmesinde Kullanilan Tan1 Yéntemleri
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Cocukluk Cag1 inmede Akut Miidahale igin Hangi Tedavi
Seceneklerini Biliyorsunuz?

Trombektomi
Yanit
Vermeyen

Sekil 3. Pediatristler Tarafindan Cocukluk Cag1 inmesinde Kullamlan Tedavi Yéntemleri
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Genellikle Cocukluk Caginda inme Tanis1 Ortalama Kag Saat Sonra
Dogrulanir?

Sekil 4. Pediatristlerin inme Tanisin1 Dogrulama Siireleri

Daha o6nce ¢ocukluk ¢agi inmesine Ozgii egitimle
ilgili olarak, ileri egitim oturumlarma katilm 12
(%9) olarak belirtilmistir. Cocukluk ¢agi inmesi
hakkinda daha o©nce tercih edilen diger bilgi
kaynaklar1 arasinda 67 katilimci (%81,7) internet
aragtirmast  yapmakta, 13 katilmec1 (%]15,9)
meslektaglariyla tartismakta, 2 katilimci (%2.,4)
egitim oturumlarina katilmaya tercih etmektedir.
Anketlerin 115'inde (%86,5) ¢ocukluk ¢agi inmesi

konusunda kisisel beceri gelistirmeye ilgi duyuldugu
belirtilmistir. Verilen ¢oktan se¢meli secenekleri
arasinda en cok tercih edilen yontem yiiz yiize ileri
egitim oturumlarina katilim olmustur (n =77,
%57,9). Internet tabanl egitim modiilleri ( n=47,
%35,3), dergi yayinlar1 (n=9, %6,8) sirasiyla tercih
edilmistir. Pediatristler tarafindan inme hakkinda
kullanilan bilgi kaynaklar1 Sekil 5°de gosterilmistir.

81,7%

i
zéﬁ

15,9% 2,4%

Internet Meslektagimla Egitim
Aragtirmasi Tartistyorum Oturumlarina
Katiliyorum

Inme Konusunda Kullandigmiz Farkli Bilgi Kaynaklari
Nelerdir?

Sekil 5. Pediatristler Tarafindan inme Hakkinda Kullanilan Bilgi Kaynaklar1
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4. Tartisma

Cocukluk ¢agi inmesine iligkin diisiik farkindalik,
ilgi ve bilgi diizeyinin inmenin erken tani, tedavi ve
takibinin Onilindeki en biiyiikk engel oldugu ve
iyilestirmek icin egitim midahalelerine duyulan
ihtiya¢c bir¢ok calismada vurgulanmistir (8,9,10).
Genel olarak literatiirde e-posta/web tabanli anketler
icin disiik geri doniis oranlar bildirilmektedir (11).
Hekimlerinin is yiikii g6z online alindiginda, geri
donlis oraninin pediatristlerin  inmeye yaklasimi
hakkinda fikir vermesi agisindan tatmin edici bir
yanit diizeyi oldugunu diigsiinmekteyiz. Mesleki
egitim diizeyi agisindan bakildiginda, ankete
asistanlar uzman hekimlere oranla daha fazla katilim
saglamistir. Geri doniis orani, 6zel muayenehane ve
hastanelerde calisan hekimlerde diistiktii (%6,8).
Universite ve egitim arastirma hastanelerindeki
katilim orani 6nemli Ol¢iide daha yiliksek saptandi.
Bu durum c¢ocukluk ¢agi inme siiphesi olan
¢ocuklarla karsilagsma olasiliginin doktor
muayenehanesine gore daha yiiksek oldugunu
yansitiyor olabilir. Ankete katilan hekimler ¢ocukluk
¢ag1 inmesini giinliik rutinlerinde nadir olarak ayirici
tan1  olarak  degerlendirmekte @ ve  bakim
saglamaktadir. Sonuglarimiz, ¢ocukluk ¢agi inme
farkindaligimin  6nemini desteklemektedir. Genel
olarak, bu anket c¢ocukluk ¢agi inmesiyle ilgili
semptom, ayirict tani ve taniyl dogrulamak igin
uygun tani adimlar1 ve tedavi segeneklerini igeren
mesleki bilgi ve farkindaliklar ortaya koyan 6nemli
serbest metin  sorularmni  igermektedir  (12).
Hemiparezi ve konusma bozuklugu literatiire uygun
sekilde 6nemli semptomlar olarak kabul edilmistir
(13). Cocukluk c¢agi inmesi hakkinda 2015-2017
yillar1 arasinda Gerstl L ve ark. tarafindan
Almanya’da yapilan bir calismada hemiparezi,
konusma ve dil islev bozukluklari en sik goriilen
klinik tablo olarak degerlendirilmistir (14). Mallick
A ve ark. tarafindan yapilan bir c¢aligmada
hemiparezi en sik goriilen bulguydu (15). Ote
yandan, cocukluk c¢ag1 inmesinin bir semptomu
olarak ndbet, biling bozuklugu anketimizde
vurgulanma egilimindedir. Ankete verilen yanitlarin
genel bir yetigkin inme bilgisine mi yoksa gocukluk
inmesine iligkin yaklagimdan ¢ok genel pediatrik
bilgi ve deneyime mi dayandigini ayirt edemiyoruz.
Pediatrik hastalarda inme tam1 ve tedavisi, Ozellikle
kiigik ¢ocuklarda, belirsiz klinik semptomlar
nedeniyle siklikla gecikir (16). Mackay MT ve ark.
tarafindan yapilan bir ¢alismada acil serviste en sik
goriilen inme taklit¢ileri migren, ndbetler ve bell
paralizisi olarak saptanmustir (17). Calismamizda
cocukluk ¢agi merkezi sinir sistemi enfeksiyonlari
en sik inmeyi taklit eden klinik tablo olarak
bulunmustur. Cocukluk ¢ag1 inmesinin klinigine

benzeyen bell paralizisi, postiktal parezi ve
somatoform bozukluklar belirtilmemistir (18, 19).
Cocukluk c¢ag1 inmesini dogrulamak icin kullanilan
uygun tanisal yontemler arasindan MR-MR
anjiyografi ~ katilimcilarin  biiylikk  ¢ogunlugu
tarafindan belirtilmistir. Bununla birlikte, BT’de
siklikla kullanilmaktadir. Avustralya'da prospektif
olarak yapilan tek merkezli bir galigmada BT ve MR
en sik kullanilan tani yontemleriydi (20). Bu sonug
yine yetiskin inme yaklagimini yansitiyor olabilir.
Erken evrede BT ¢ekimi akut baslangicli fokal
semptomlarla  bagvuran  yetiskinlerde  inme
olasiliginin ¢ok daha yiiksek olmasi nedeniyle
tromboliz i¢in kontrendikasyon olusturan kanamay1

dislamaya yardimci olur (21). Akut terapdtik
onlemlerle ilgili olarak, katilimeilarin  %39,1'
antikoagiilan  tedaviyi  ilk  segenek  olarak

gormektedir. Tromboliz en sik ikinci tedavi segenegi
segenek olarak belirtilmistir. Literatiir taramasinda,
cocukluk cag1 inmesi tedavisinde antikoagiilan veya
antitrombositik tedavisinin kullanimini tanimlayan
sistematik bir inceleme, kohort ¢alismasi ve bir vaka
serisi yer almaktadir (20,22,23). Smirli veri olmasina
ragmen antikoagiilan ve antitrombositik tedavinin
givenli  oldugu  disiinilmiistir.  Yetigkinlik
doneminin aksine, pediatrik inme hastalari tromboliz
icin daha az uygundur, ancak akut inme geciren
cocuklarin cogunda antikoagiilasyon endikedir ve
her durumda noroprotektif oOnlemler alinmalidir.
Inme geciren ¢ocuklarin spesifik tedavisinin, bu
alanda deneyimli, uzmanlagmis, multidisipliner bir
merkezde gerceklestirilmesi gerekir (24). inme
animsaticist FAST, ankete katilan pediatristlerin
cogunlugu tarafindan bilinmemekte veya dogru bir
sekilde aciklanamamaktadir. Yetigkinlerde taniyi
kolaylastirma amaciyla kullanilir (25). FAST
uygulanabilirligi nedeniyle c¢ocuklardaki kullanimi
yeterince giivenli degildir. Yetiskin inmesi lizerine,
"denge" i¢in B ve "gozler" i¢in E Oneklerini iceren
yeni BE FAST anmmsaticis1  kullanilmaya
baslanmistir. Yapilan bir ¢alisma BE FAST'n
yetiskin akut iskemik inmeyi saptamada FAST'tan
daha duyarli oldugunu ortaya koymustur (26). BE
FAST'i ¢ocukluk c¢agi inme ve inme klinigine
benzeyen hastaliklar {izerindeki yiliksek ayirt edici
giicli disiiniildigiinde, O6grenmeye tesvik etmek
umut verici gorinmektedir, ¢iinkii bu kisaltma
sadece inmenin ana semptomlarini degil, ayni
zamanda derhal harekete ge¢me cagrisii da
icermektedir (17). Katilimcilarin %91'i ¢ocukluk
cagl inmesi konusunda daha once herhangi bir
egitim oturumuna katilmamustir. Mesleki becerilerin
gelistirilmesi amaciyla yapilacak egitim oturumlar
ve toplantilara katilmak istediklerini belirtmislerdir.
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Akut inmenin pediatrik bir hastada ayirici tani olarak
diistintilmesi, smirh farkindalik ve bilgi nedeniyle
engel olusturabilir. Bu anket sonuglart egitim
derslerinin yanm1 sira, uygulamali modiillerle de
becerilerin  gelistirilmesini gerektirmektedir (27).
Cocukluk c¢agi inmesi gibi nadir goriilen ancak
klinik olarak etkili bir olayla ilgili farkindaligin
siirekli olarak artirilmasi énemlidir. Internet tabanl
yapilan arastirmalari tercih eden hekim gruplar igin
konuyla ilgili genel ve ileri diizeyde bilgi sunmak
iizere tasarlanmis bir web sitesi etkili bir yaklagim
olabilir. Yetigkin inme farkindaligina yonelik sosyal
medya c¢aligmalari, inmenin daha erken taninmasina
ve inme ile ilgili saghk bakim maliyetlerinin
azalmasina yol agmistir (28). Bu anketin
kendisininde ¢ocuk hekimleri arasinda konuya
iligkin farkindalig1 artirabilecegini diisiinmekteyiz.
Akut cocukluk cagi inmesi hakkinda basarili,
genisletilmis bir kampanya temel farkindalik
mesajini vurgulayabilir. inmenin etkin tedavisi i¢in
erken dogru teshis gerekir. Calismamizin bazi
kisitlamalar1  bulunmaktadir. Konuyla ilgili es
zamanli sorgulama, aragtirma yapma imkani
sunmaktadir. Katilimcilarin 46’s1 (%34,6) tarafindan
serbest metin cevaplarda inmenin dort semptomu
siralanamamigtir.  Sorulart  yanitlamakta  giigliik
cekilmesi ya da konuyla ilgili bilgi azlig1 buna neden
olmus olabilir. Konuya 6zel ilgi duyan ya da yakin
zamanda c¢ocukluk ¢agi inmesi gegirmis bir hastayla
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karsilasmis olan hekimlerin anketi doldurma
olasihigr daha yiiksek olabilir. Bu nedenle,
bulgularimiz farkindaligy, ilgi ve bilgi diizeyini tam
olarak yansitmayabilir. Bu caligma sirasinda elde
edilen deneyime dayanarak, sonraki calismalarin
bulgularmin anlamliligini daha da artirmak igin
farkli anketler gelistirilmelidir.

5. Sonug¢
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Abstract: Self-limited epilepsy with centrotemporal spikes (SeLECTS), one of the most common
epilepsy syndromes in childhood, is characterized by distinct electroencephalographic (EEG) findings and
a high probability of spontaneous remission. This study aimed to evaluate the demographic, clinical, and
EEG features of SeLECTS patients followed for at least two years at the Erciyes University Faculty of
Medicine Department of Child Neurology and to compare the findings with the literature. A total of 102
patients, previously diagnosed with “Rolandic epilepsy”, were included. The male-to-female ratio was
1.2, and the mean age at diagnosis was 10.1+2.8 years. Most patients (86.3%) experienced their first
seizure during sleep. Focal seizures occurred in 89.2% of patients, while 10.8% had generalized tonic-
clonic seizures. The most common focal seizures symptoms were oropharyngolaryngeal (51.6%) and
unilateral facial sensorimotor (34.1%). EEG revealed sharp waves in the centrotemporal region in 56.9%
of cases. Carbamazepine, levetiracetam, and valproic acid were the most frequently used treatments, with
combination therapy initiated when monotherapy was insufficient. Although SeLECTS is associated with
a favorable prognosis, psychiatric comorbidities such as attention deficit, anxiety, and depression were
detected in 18.6% of patients based on medical records. While seizure frequency and EEG findings
improved during follow-up, these assessments are subjective and should not be regarded as objective
outcomes. This study demonstrated that the demographic, electroclinical features, and treatment
responses of SeLECTS patients were consistent with the literature, emphasizing the importance of regular
follow-up for psychiatric comorbidities

Keywords: Centrotemporal Spikes, Epilepsy, Rolandic, SeLECTS

Ozet: Cocukluk ¢aginda en yaygim goriilen epilepsi sendromlarindan biri olan ‘Sentrotemporal diken
dalgal kendini sinirlayan epilepsi (Self-limited epilepsy with centrotemporal spikes:SeLECTS)’, belirgin
EEG bulgular1 ve kendiliginden remisyon olasiliginin yiiksek olmasi ile karakterizedir. Bu ¢alismada,
Erciyes Universitesi Tip Fakiiltesi Cocuk Nérolojisi polikliniginde SeLECTS tanist ile en az iki yil
stireyle takip edilen hastalarin demografik, klinik ve EEG bulgularinin incelenmesi ve elde edilen
sonuglarin literatiir ile karsilagtirllmasi amaglandi. Gegmiste “Rolandik epilepsi” olarak bilinen bu
hastaliga sahip toplam 102 hasta ¢alismaya dahil edildi. Hastalarin erkek/kiz oran1 1,2 olup, tani aldiklar
yas ortalamasi 10,1£2,8 yas idi. Olgularin biiyiik cogunlugu (n=88, %86,3) ilk nobetlerini uykuda gegirdi.
Hastalarin %89,2’si fokal ndbet gegirirken, %10,8°i jeneralize tonik-klonik nobet gegirdi. Fokal nébetler
arasinda en sik goriilen semptomlar orofaringolaringeal belirtiler (%51,6) ve unilateral fasiyal
sensorimotor semptomlardr (%34,1). EEG kayitlarimin %56,9’unda temporosantral bolgede keskin
dalgalar izlendi. Hastalara karbamazepin, levetirasetam ve valproik asit tedavileri baslandi; monoterapiye
yanitin Yyetersiz kaldigi durumlarda kombine tedavi uygulandi. Her ne kadar SeLECTS iyi prognozlu bir
epilepsi sendromu olarak kabul edilse de, hastalarmmizin %18,6’sinda dikkat eksikligi, anksiyete
bozuklugu ve depresyon gibi psikiyatrik komorbiditeler hasta dosyalarindaki kayitlar temel alinarak
saptandi. Klinik izlem siirecinde, ndbet sikligindaki azalma ve EEG kayitlarindaki diizelmelere paralel
olarak bu komorbiditelere ait bulgularda azalma gozlemlenmis olsa da, sozkonusu degerlendirmelerin
subjektif verilere dayandigi ve bu nedenle objektif bir sonu¢ olarak yorumlanmamasi gerektigi goz
6niinde bulundurulmalidir. Bu ¢alisma, SeLECTS tanili olgularin demografik ve elektroklinik ozellikleri,
tedaviye verdikleri yanitlar ve genel prognozlarmin literatiirle biiyiik 6l¢iide uyumlu oldugunu ortaya
koymus; bununla birlikte psikiyatrik komorbiditelerin varligi agisindan hastalarn diizenli takibinin
gerekliligi vurgulanmistir.

Anahtar Kelimeler: Epilepsi, Rolandik, Sentrotemporal dikenli, SeLECTS
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Sentrotemporal Diken Dalgali Selim Epilepsi Hastalarinin Degerlendirilmesi

1. Giris

Epileptik nobetler, genellikle c¢ocuklarda ve
ergenlerde  goriilmektedir ve ¢ocuk ndroloji
poliklinigine yapilan en sik basvuru nedenlerinden
birisidir.  Nobetin ~ dogru  tamimlanmas1  ve
simiflandirilmasi, prognozu degerlendirmek ve en
uygun tedaviyi se¢gmek icin biiyikk Onem
tasimaktadir (1). Epileptik sendrom ise, benzer
klinik semiyolojiye sahip olan, baglangic yasi,
karakteristik elektroensefalografik (EEG) bulgular
ve prognozlar ile tekrarlayan, provoke edilmemis
ndbetlerle karakterize olan durumlar
tanimlamaktadir.  Cocukluk  c¢aginda  epilepsi
sendromlar1 stk goriilmekte olup, en yaygin
olanlardan biri ‘Sentrotemporal diken dalgali
kendini smirlayan epilepsi (Self-limited epilepsy
with centrotemporal spikes: SeLECTS)’dir (2).
Gecmiste Rolandik epilepsi (RE) veya ‘iyi huylu
sentrotemporal dikenli ¢ocukluk epilepsisi’ olarak
adlandirilan SeLECTS, iyi huylu fokal epilepsi
sendromu olarak bilinmektedir (3). Genellikle okul
cagindaki ¢ocuklarda goriilmektedir ve
kendiliginden = remisyon  olasihigmin  yiiksek
olmasiyla karakterizedir (4). SeLECTS’in yillik
insidanst  100000'de 7,1-21 arasinda degismekte
olup, erkeklerde kizlara gore daha fazla
gorlilmektedir (5). Prognoz iyi seyirli olsa bile,
hastalarin %15-30’unda norogelisimsel bozukluklar
bildirilmistir (6).

Bu caligma ile poliklinigimizde SeLECTS tanisi alan
ve diizenli araliklarla takip edilen hastalarin
demografik, klinik ve EEG bulgularinin 6zetlenmesi,
uygulanan tedavilerin etkinligi, etki siireleri,
karsilagilan yan etkiler ile bu hastaliga eslik eden
durumlarin belirlenmesi ve giincel literatiirler ile
karsilastirilmas1 amaglanmustir.

2. Gereg ve Yontemler

Bu caligma ile Erciyes Universitesi Tip Fakiiltesi
Cocuk Norolojisi bolimiinde 2010-2020 tarihleri
arasinda ‘SeLECTs tanisiyla en az iki yil takip
edilen olgular retrospektif olarak incelendi.
Olgularm demografik o&zellikleri, nobet tipleri,
sikligl, siiresi ve uyku-uyaniklik ile iligkisi,
0zgecmislerinde febril konviilziyon (FK) oOykiisii,
soy gecmiglerinde epilepsi Oykiisii, EEG ve
ndrogoriintiileme bulgular;, baglanan antindbet
ilaclar (ANI), ilaclarin yan etkileri, prognozlari ve
takip siireleri hastane kayitlarmmdan elde edildi.
Erciyes  Universitesi Tip  Fakiiltesi  Klinik
Arastirmalar Etik Kurulu tarafindan onaylandi. (Say1
No: 2023/507, Tarih: 09/08/2023).

3. Bulgular

Calismada ‘SeLECTS’ tanis1 konulan 165 hasta
tespit edildi. Kayitlar incelendiginde, hastalarin
24°Unln bagka bir merkezde tami almasi, 17’sinin
poliklinik kontrollerine diizenli gelmemesi, 12’sinin
EEG verilerin ve 10’unun dosya verilerinin eksik
olmasi nedeniyle ¢alismaya dahil edilmedi.
Calismaya dahil edilme siirecine iliskin detayli akis
semas1 Sekil 1°de sunulmustur. Diizenli araliklarla,
en az iki yil ¢ocuk noérolojisi poliklinik takiplerine
devam eden 102 hasta caligmaya alindi. Hastalarin
56 (%54,9)’s1 erkek, 46 (%45,1)’s1 kiz idi. Erkek/kiz
orant 1,2 olarak saptandi. Olgularimizin tam
aldiklar1 yag ortalamasi 10,1£2,8 yas (min:3,5 ve
maks:15,5) olup, ilk defa nobet gecirdiklerinde yas
ortalamas1 9,5+2,9 yas idi. ilk nobet gecirdikleri
yaglara gore hasta dagilimi soyleydi: 5-7 yas
arasinda 12 (%11,7), 7-9 yas arasinda 28 (%27,5), 9-
12 yas arasinda 32 (%31,4) hasta, 5 yas ve altinda 10
(%9,8), 12 yas ve lizerinde 20 (%19,6).
Hastalarimizin son poliklinik kontrollerinde ise
yaslar1 13,2428 (min:5,5 ve maks:18) arasinda
degismekte idi.

Hastalarin %15,7 (n=16)’sinde febril nobet, %11,8
(n=12)’inin ailede epilepsi Oykiisii mevcuttu.
Hastalarin %17,6 (n=18)’sinda anne-baba arasinda
akrabalik tespit edildi.

Hastalarin 19’unda (%18,6), ¢ocuk ve ergen ruh
saglig1 hastaliklar1 boliimii tarafindan takip edilmesi
gereken psikiyatrik komorbiditeler saptandi. Bunlar
arasinda en fazla dikkat eksikligi-hiperaktivite
bozuklugu (DEHB), anksiyete bozuklugu ve
depresyon gibi durumlar tespit edildi. Veriler Tablo
1 ve Tablo 2’de sunulmustur.

SeLECTS ile takipli hastalarin ¢ogu (n=88, %86,3)
ilk nobetlerini uykudayken, %27,3’ii ise uyanikken
gecirdi. Hastalarin %89,2’si fokal nobet gecirirken,
%10,8’1 jeneralize tonik klonik nobet gecirdi. Fokal
nobetler arasinda en sik gorilen semptom
orofaringolaringeal semptom (n=47, %51,6) ve
unilateral fasiyal sensérimotor semptom (n=31,
%34,1) iken, bunu hipersalivasyon (n=9, %9,9) ve
konusmada duraklama (n=4, %4,4) semptomlar
izledi.

Calismaya katilan tiim hastalarin uyku ve uyamiklik
EEG’leri degerlendirildi. Hemen hemen hepsinin ilk
ndbet sonrasi bes-yedi giin iginde ¢ekilen EEG’de 58
(%56,9) hastada temporosantral bolgede keskin
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dalgalar izlenirken, 44 hastanin (%43,1) EEG’sinde
herhangi bir epileptiform aktivite izlenmedi.

Hastalarin norogoriintiileme bulgular
degerlendirildiginde ise %77,4 hastanin beyin MRG
goriintiilerinde herhangi bir patoloji izlenmezken,
%10,8’inde patolojik bulgular, %11,8’inde non-
spesifik bulgular goriildii. Tablo 3’te nobetlerin
ozellikleri ve goriintiileme bulgular1 verilmistir.

Hastalar tan1 aldiktan sonra, en az iki yil siireyle
diizenli olarak takip edildi. 1ki yil boyunca,
hastalarin %27,5’i sadece bir kere nobet gecirirken,
%28,4’1 iki kere, %18,6’s1 ii¢ kere, %13,7°1 dort

Hastalar SeLECTS
tamih ma?

Hepsi aym merkezde
mi tani almis?

Diizenli takiplerine

geliyor mu?

EEG cekilmis mi?

Dosya verileri tam m?

Cahsma
icin 10?2 hasta
degerlendirildi

Haywr

kere ve geriye kalan %11,8’i ise besten fazla ndbet
gecirdi. Tablo 3°de veriler bildirilmistir.

Cekilen ilk EEG’de izlenen %56,9 epileptiform
anomalilerinin, %45,1’inde  fokal  bulgular,
%8,9’unda  multifokal  bulgular, %?2,9’unda
jeneralize bulgular saptandi. Hastalara iki yil
takipleri boyunca en az dort defa EEG ¢ekildi. ilk
¢ekilen EEG bulgularindaki fokal bulgularin, iki
yilin sonunda %06,8’e kadar, multifokal bulgularin
%3,9’a kadar, jeneralize bulgularin %1,9’a kadar
geriledigi; normal EEG bulgularmin ise %83,3’e
kadar yiikseldigi goriildii. Tablo 4’de hastalarin EEG
bulgular1 verilmistir.

Bazka
merkezde tam alan 24 hasta
dislanda

gelmeyen 17 hasta
disland:

EEG
verileri eksik olan 12 hasta
disland:

Daosya
verileri eksik 10 hasta
dislands

Sekil 1. Calisma hastalari akis semast
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Inme Farkindalik

Tablo 1. SeLECTS Tanistyla Takip edilen Hastalarin Yasa Bagh Verileri

Ortalama Minimum-Maksimum
Ik nébet yas1 114,5+35,4 ay 42-182 ay
9,5+2,9 yas 3,5-15 yas
Tam konuldugu yas 122,1434,3 ay 44-185 ay
10,1£2,8 yas 3,5-15,5 yas
Mevcut yas 158,6+33,9 ay 68-215 ay
13,2+2,8 yas 5,5-18 yas
Tablo 2. SeLECTS Tanili Hastalarm Demografik ve Klinik Ozellikleri
Say1 (n) Yiizde (%)
Cinsiyet Kiz 46 %45,1
Erkek 56 %54,9
i1k nébet gecirme yas: <5 yas 10 %9,8
5-7 yas 12 %11,7
7-9 yas 28 %27,5
9-12 yas 32 %31,4
>12 yas 20 %19,6
Ailede epilepsi oyKkiisii var m1? Evet 12 %11,8
Hayir 90 %88,2
Akrabalik var m? Evet 18 %17,6
Hayir 84 %82,4
Febril nobet gecirmis mi? Evet 16 %15,7
Hayir 86 %84,3
Psikiyatrik hastalik eslik ediyor mu? Evet 19 %18,6
Dikkat eksikligi hiperaktivite bozuklugu 7 %36,8
Anksiyete bozuklugu 6 %31,6
Depresyon 4 %21,1
Ozgiil 6grenme giicliigii 2 %10,5
Hayir 83 %81,4
Hastalarin 8’1 (%7,8) hari¢, hemen hemen hepsine alimi ve istahsizlikti. Monoterapiden fayda

(%92,2) antindbet ilag tedavisi baslandi. Tedavi
baglanan 94 olgunun sirasiyla 33’tine (%35,1)
karbamazepin; 18’ine (%19,1) levetirasetam;14’{ine
(%13,8) valproik asit tedavisi baslandi. Ilag
baslandiktan sonra 14 hastada (%14,8) goriilen yan

gormeyen 29 (%28,4) hastaya ortalama 7,8 £6,7 ay
(min:1 ay, maks:30 ay) sonra kombine tedavi verildi.
Hastalarin %18,6’s1 ikili tedavi alirken, %9,8’inin
ikiden fazla ilag ihtiyact oldu. Tedaviye baslanan
hastalarin %83,3 (n=85)’linde tedaviye tam cevap

etkiler nedeniyle ila¢ degisiklikleri yapildi. En sik  alindi. Tablo 5°te tedavi uygulanan hastalar
goriilen yan etkileri sinirlilik, deri dokiintiisii, kilo  bildirilmistir.
Tablo 3. Nébetlerin Ozellikleri ve Gériintiileme Bulgulart
Say1 (n) Yiizde (%)
Gergeklestigi zaman Uykuda 88 %86,3
Fokal 85 %96,6
Jeneralize 3 %3,4
Uyanikken 14 %27,5
Fokal 6 %42,9
Jeneralize 8 %57,1
Nobet tipleri Fokal nobet 91 %89,2
Orofaringolaringeal semptom 47 %51,6
Unilateral fasiyal sensérimotor semptom 31 %34,1
Hipersalivasyon 9 %9,9
Konusmada duraksama 4 %4,4
Jeneralize tonik-klonik nobet 11 %10,8
EEG bulgular Epileptik 58 9%56,9
Normal 44 %43,1
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Nobet sayis1 Bir nobet 28 %27,5
Tki nobet 29 %28,4
Ug nébet 19 %18,6
Dort ve fazla sayida nobet 26 %25,5
MR bulgulari Normal 79 %77,4
Anormal 11 %10,8
Araknoid Kist 5 %45,4
Benign lateral ventrikiil genislemesi 3 %27,3
Chiari malformasyonu %18,2
Hafif korpus kallozum hipoplazisi %09,1
Non-spesifik 12 %11,8
Tablo 4. Hastalarin EEG Bulgulari
EEG Bulgular ik n (%) 6. ay n (%) 1. yil n (%) 2.y1l n (%)
Fokal bulgular 46 (%45,1) 41(%40,2) 16 (%15,7) 7 (%6,8)
Multifokal bulgular 9 (%8,9) 7 (%6,9) 5 (%4,9) 4 (%3,9)
Jeneralize bulgular 3(%2,9) 2 (%1,9) 2 (%1,9) 2 (9%1,9)
Normal 44 (%43,1) 52 (%51) 79 (%77,5) 85 (%083,3)

Tablo 5. Tedavi uygulanan hastalar

Tedavi Say1 Yiizde Yan etki goriilen hasta sayisi En sik goriilen yan etkiler
Levetirasetam (Lev) 18 %17,6 6/18 Sinirlilik

Karbamazepin (KBZ) 33 %32,4 5/33 Bas agrisi, kilo kayb1
Valproik asit (VPA) 14 %13,7 3/14 Kilo alim

Lev+KBZ 9 %8,8 5/9 Bas agrisi, sinirlilik
Lev+VPA 5 %4,9 2/5 Sinirlilik

KBZ+VPA 5 %4.,9 3/5 Deri dokiintiisii
Lev+KBZ+VPA 10 %9,8 5/10 Bas agris1, yorgunluk
Tedavisiz klinik izlem 8 %7,9

Lev: Levetirasetam KBZ: Karbamazepin VPA: Valproik asit

4. Tartisma

Cocukluk cag1 epilepsilerinin yaklasik %5 ile 25’ini
olusturan SeLECTs, genellikle yasamin ilk
dekatinda baslayip, ergenlik doneminde son bulan ve
cocuklarda en sik goriilen epilepsi sendromlarindan
birisidir (7). Bu c¢alisgmada da benzer sekilde
ndbetlerin baslangi¢ yasi 3,5 ile 15 yas (ortalama:
9,5£2,9 yas) arasinda degismekte olup, tani yasi
ortalamas1 10,1+2,8 yas (min:3,5 ve maks:15,5)
olarak hesaplanmistir. Literatiire benzer sekilde
hastalar arasinda erkek/kiz oraninda istatistiksel
olarak anlamli bir fark bulunmasa da olgularin
cogunu erkek hastalar olusturmaktadir (p>0,005).
(2.5)

SeLECTS’te nobetler genellikle fokal baslangigh
olup, hemifasiyal sensérimotor nobetler seklinde
goriilmektedir. Yiiziin bir tarafinda goriilen orofasial
motor bulgulara tek tarafli dil, dudak, damak ve
yanakta uyusma ve karincalanmanin goriildiigi
elektriklenme benzeri duysal semptomlar eslik
etmektedir (2, 8). Agiz kenarinda ipsilateral tonik
deviasyon, sonrasinda en fazla bir dakika siiren

klonik  kasilmalar goriilebilir. Bu kasilmalar
sonucunda, ndbette baglayan hiriltili konusma ve
postiktal donemde de devam eden konugmada
duraklamalar goriilebilir. Konusmalar1 dizartrik olan

bu  hastalar, mimiklerle iletisim kurmaya
caligmaktadir.  Olgularin  {igte  birinde  ise
hipersalivasyon goriilmektedir (9). Hemifasiyal

nobet seklinde baslayan ataklar, bazen kola ve ayaga
yayilabilir. Genellikle biling korunmakta olup,
olgularin %5-10’unda nadiren sekonder
jeneralizasyon goriilebilmektedir. Bizim
¢alismamizda da hastalarin %51,6’sinda
orofaringolaringeal semptomlar, %34,1’inde tek
tarafl1 fasiyal sensorimotor semptomlar goriilmiistiir.
Hastalarin  %9,9’unda hipersalivasyon, %4,4’{inde
konusmada duraklama izlenirken, literatiire benzer
sekilde %10,8’inde jeneralize ndbetler izlenmistir.
Literatiirde, baz1 durumlarda nobetlerin birkag hafta
araliklarla, c¢ok sik tekrarlayabildigi ve uzamis
nobetlerde nadiren Todd paralizisi (postiktal parezi)
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goriilebildigi bildirilmistir (8). Bizim ¢alismamizda
ise sadece iki hastada Todd paralizisi goriilmiistiir.

Yapilan c¢alismalarda bazi hastalarim, SeLECTS
tanis1 almadan once %15-20 oraninda febril nobet
gecirdigi belirtilmistir. Bizim hastalarimizin %15,7
(n=16)’sinde febril nobet gecirme Oykiisii olup,
%11,8 (n=12)’inin ailesinde de epilepsi Oykiisii
mevcuttu.

SeLECTS’te nobetler genellikle 2-3 dakika arasinda
seyretmektedir. Bizim ¢aligmamizda dosyalar
incelendiginde, ndbet siirelerinin bes dakikadan kisa
oldugu belirtilmektedir.

SeLECTS’te ndbetler genellikle beyin merkezindeki
rolandik fissiir etrafinda bulunan sentrotemporal
alandan kaynaklanmaktadir. Cekilen EEG’de
sentrotemporal  diken  dalgalar, uykuda ve
uyaniklikta gériilebilen, normal zemin ritm aktivitesi
iizerindeki difazik keskin/keskin yavas dalga
bulgusudur (10). Interiktal EEG’de bile goriilebilen
bu dalgalar, hiperventilasyondan, g6z agip
kapamadan ve intermittan fotik stimiilasyondan
etkilenmez. Epileptiform aktivite ne kadar yogun
olursa olsun, SeLECTS’li hastalarda ndbet sikligi
diisiik seyretmektedir. Hastalarin dortte biri tek
nobet gecirmekte, %50’si ise bes nobetten daha az
ndbet gecirmektedir. Literatiire benzer sekilde, bizim
caligmamizda da hastalarin 28’1 (%27,5) tek ndbet
gecirirken, 29°u (%28,4) iki kere, 19°u (%18,6) ii¢
kere, 14’1 (%13,7) dort kere ve geriye kalan 12’si
(%11,8) ise besten fazla ndbet gecirmistir.

SeLECTS’te nobetler genellikle uyku sirasinda, non-
REM (rapid eye movement) evresinde veya uykuya
daldiktan kisa siire sonra, ya da sabah uyanmaya
yakin saatlerde goriilmektedir (9). Cocuklarin {igte
birinde giindiiz gegirilen ndbetler de
goriilebilmektedir. Bizim ¢aligmamizda da hastalarin
%13,7 (n=14)’sinde giindiiz nobeti tespit edilmistir.

SeLECTS iyi prognozlu, genellikle ikinci dekatta
nobetlerin tamamen kayboldugu bir epilepsi tiiriidiir.
Buna dayanarak hastalar antindbet ila¢ verilmeden
de izlenebilmektedir (11). Bizim ¢aligmamizda sekiz
olguya (%7,8) aile ile detayli bilgilendirmeler
yapilarak tedavi baslanmamistir. Tedavisiz takip
edilen olgulardan sadece biri toplam iki ndbet
gecirmistir.

SeLECTS’te siklikla monoterapide karbamazepin,
levetirasetam ya da valproik asit gibi birinci
basamak antindbet ilaglar (ANI) baslanmaktadir
(11). Okskarbazepin, fenitoin, klobazam, primidon
ve siiltiam da tedavide etkili olabilecek diger
antinobet ilaglardir (9). Bizim c¢alismamizda

olgularimizin en ¢ok (%35,1) karbamazepin aldigi;
diger olgularimizin %19,1 (n=18)’ine levetirasetam
baslandigi, %13,8 (n=14)’ine valproik asit
baslandig1 goriilmiistiir. ilag baslandiktan sonra
hastalarm %14,8’inde yan etkiler goriliince ilag
degisiklikleri yapildi. En sik goriilen yan etkileri
sinirlilik, deri dokiintiisti, kilo alimi ve istahsizlik
olusturuyordu. Baska birinci basamak ANI ile
tedaviye devam edildi. Monoterapiden fayda
gormeyen hastalarin %28,4’tine ikili ya da dglii
ilaclardan olusan kombine tedavi verildi. Hastalar
arasinda baska ANI ihtiyact olan hastaya
rastlanilmadi. Takip edilen hastalarimizin higbirinde
uykuda status epileptikus ensefalopati (ESES) veya
Landau-Kleffner sendromu goriilmedi.

SeLECTS’te kranial goriintiilemelerin genellikle
normal oldugu belirtilmistir. Calismamizda olgularin
%77,4’tinde patoloji saptanmamustir, %10,8 olguda
cerrahi endikasyonu olmayan anomali; %211,8
olguda non-spesifik bulgular saptanmistir. Patolojik
bulgular arasinda en fazla araknoid kist goriiliirken,
sirastyla benign lateral ventrikiil genislemesi, Chiari
malformasyonu-tip 1 ve hafif korpus kallozum
hipoplazisi gorilmiistiir.

Hastalarin nobet gecirdikleri donemler haricinde
genellikle norolojik muayeneleri ve noérolojik
gelisimleri normaldir. Ancak hastalarm 6zellikle
gece ndbet gegirmesi, gocugun gelisimini olumsuz
yonde etkileyebilmektedir. Dikkat iglevlerinde
bozulma, soézel-isitsel hafiza, okuma, heceleme ve
gorsel-motor koordinasyon gibi kognitif
fonksiyonlarda gerileme goriilebilir (9,12). Bizim
calismamizda da hastalarin %18,6 (n=19)’smin
cocuk ruh sagligr polikliniklerinde takip edilmekte
oldugu gorilmiistiir. Olgular arasinda en fazla
(%36,8, n=7) DEHB bulunurken, alt1 olgunun
(%31,6) anksiyete bozuklugu, dort olgunun (%21,1)
depresyon ve iki olgunun (%10,5) 6zgiil 6grenme
giicligii ile takipleri yapilmistir. Biitiin bu hastalarin
cekilen EEG’lerinde epileptik aktiviteler izlenirken,
iki yillik takip sonrasinda, hastalarin EEG’lerinde
diizelmeler, nobet sayilarinda azalma ve tedaviye

olumlu yamit verdikleri goriilmiistiir. Dosya
kayitlarindan aileleri tarafindan noéropsikiyatrik
yakinmalarin siddetinde  azalmalar  oldugu
bildirilmistir.

Calismanin Limitasyonlari

Kiigiik bir drneklem biiylikliigline sahip retrospektif
tek merkezli olan bu ¢alismamizda, ndropsikiyatrik
semptomu olan hasta sayisinin az olmasi nedeniyle,
psikiyatrik komorbiditelere iliskin degerlendirmeler,
Olcek temelli olmayip hasta dosyalarindaki klinik
notlara dayanmakta olup, bu durum elde edilen
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verilerin  objektifligini  sinirlamaktadir.  Ayrica,
psikiyatrik komorbiditesi olan hastalara diizenlenen
tedavi yaklagimlariin (6rnegin antipsikotikler veya
antidepresanlar) nobet kontrolii tizerine etkileri ya da
antinobet ilaclarin psikiyatrik belirtiler iizerine
potansiyel etkileri ayr1 olarak analiz edilmemistir.

Literatiir dikkatli degerlendirildiginde, ndbet geciren
hastalarda etiyolojiyi tam belirlemek icin genetik
calisilmast Onerilmis olsa da bizim c¢aligmamizda
dosya kayitlarindan hastalarin higbirinin epilepsi
genetigine ulagilamamistir. Genel olarak idiyopatik
olarak degerlendirilmislerdir.

5. Sonuc¢

Bu calisma ile hastalarimizin yas, cinsiyet dagilimu,
nobet gegirme yaslari, semptomlari, EEG bulgulari,
almakta  oldugu tedaviler ve  prognozlar
degerlendirildiginde  sonuglarin  biiyiilk  Olglide
literatlir ile uyumlu oldugu goriilmistiir. Her ne
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Abstract: Milk fistula is a rare condition characterized by the formation of a connection between the skin
surface and the milk duct and spontaneous discharge of milk. It is most commonly seen after abscess
drainage, biopsy or any interventional procedure. More rarely, spontaneous milk fistulas have also been
reported. The occurrence of milk fistulas in the accessory breast is even rarer. In this study, we present a
case of milk fistula that developed after laser hair removal in an accessory breast in a breastfeeding
woman, which has not been reported in the literature before.

Keywords: fistula, laser, accesory breast

Ozet: Siit fistiilii emziren kadinlarda deri yiizeyi ile siit kanali arasinda bir baglant1 olusmasi ve buradan
kendiliginden siit bosalmasiyla karakterize nadir goriilen bir durumdur. En sik abse drenaji, biyopsi yada
girisimsel herhangi bir islemden sonra goriilir. Daha nadiren kendiliginden gelisen siit
fistiilleride bildirilmistir. Stit fistiillerinin aksesuar memede goriilmesi ise daha nadir rastlanan bir
durumdur. Bu g¢aliymada daha 6nce literatiirde yayinina rastlanmayan emziren bir kadinda aksesuvar
memede lazer epilasyon sonrasi gelisen bir siit fistiilii olgusunu sunduk.

Anahtar Kelimeler: fistiil, lazer, aksesuar meme
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1. Introduction

Milk fistulas are a condition known as outflow of
milk through the skin as a result of a connection
between the skin and milk ducts in lactating
women. Although the most common cause is
abscess drainage, biopsy or surgical interventions,
spontaneous development has also been reported
(1.2). Accessory breast tissue may develop
because the dorsum of the breast consisting of a
portion of the galactic band extending from the
axilla to the groin does not fully regress
embryologically. The incidence of accessory
breast tissue in women is between 2% and 6% in
the general population (3,4). The most common
location of accessory breast tissue is the axilla (5).
Rarely, milk fistulas have been reported to
develop in the accessory breast (6).

In this study, we presented a case of milk fistula
developing in the axillary accessory breast after
laser hair removal, which was not encountered in
the literature reviewed.

2. Case Report

The case was a 28-year-old woman with a history
of swelling and pain in the right axillary region
that started with pregnancy and milk coming from
the right armpit for the last 1 month in the
postpartum lactational period. Our patient had a
history of active breastfeeding for 8 months after
delivery. The patient stated that she had

undergone axillary laser epilation 2 times in the
last 3 months due to hair growth in the axillary
region. After the 2nd session of laser hair
removal, she stated that milk had been coming
from the axillary region for the last 1 month. On
physical examination, both breasts were normal
and there was a finding compatible with an
accessory breast measuring approximately 5 x 4
cm in the right axillary region. It was observed
that milk was coming from the skin area on the
accessory breast with provocation. Infection
parameters were normal in blood tests. Prolactin
level was normal. A fluid smear swab was taken
from the axillary skin over the milk fistula.
Microscopic smear examination revealed nipple
discharge. Polymorph nucleated leukocytes and
histiocytes were observed in the microscopic
smear. On breast ultrasound, both breasts were
normal and an accessory breast with a size of
43x35mm was found in the right axilla. Detailed
dynamic breast MRI ordered for milk fistula
showed right axillary accessory breast tissue. No
ductal structure of the accessory breast in the right
axillary region was detected on MRI. After
evaluation with the results of the examinations,
surgical excision of the accessory breast was
recomended.However, since the patient was
breastfeeding, we recommended surgery after 1
year of lactation. The patient accepted our
recommendation and was called to the outpatient
clinic for follow-up after 3 months.

Figure 1. Fistula showen by arrow
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Figure 3. Accesory breast showen by arrow in MR scan.

3. Discussion

Accessory breast is a congenital condition in
which abnormal accessory breast tissue is present
in addition to normal breast tissue. Although
accessory breast tissue is usually found anywhere
along the milk line extending to the inguinal
region, it is most common in the axillary region.
The incidence in women is 2% to 6%. Occurrence
rates vary widely by ethnicity and gender, ranging
from as low as 0.6% in Caucasian people to as
high as 5% in Japanese women. The most
common symptoms include swelling and
tenderness of the affected area, thickening of the
armpit, and restriction of shoulder range of
motion. These symptoms usually worsen with the
onset of puberty and pregnancy. Surgical excision
is usually recommended in cases with accessory
breasts in the presence of possible symptoms(8,9).

A few cases of milk fistula developing from an
accessory breast were found in the literature.
These cases usually developed after fine needle
(core) biopsy or spontaneously developed milk
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fistula cases. We think that this case is the first
case of milk fistula developing from the accessory
breast after laser epilation.

Trivedi et al. do not recommend permanent laser
hair removal during pregnancy due to lack of
safety data. They recommended waxing, shaving
or using depilatory creams for hair removal during
this period.

Gold et al. showed that the use of a laser module
that combines three wavelengths (755, 810 and
1064 nm) in a single pulse is safe and effective for
hair removal treatment in all skin types. They
found a significant reduction in the number of
hairs in all skin types. In addition, no side effects
and complications were found in any case. In our
case, after the second laser (755nm) epilation
session, milk came from the skin on the accessory
breast and milk fistula formed.We think that the
fistula formation was triggered by the laser effect
on the skin due to hypertrophy of the accessory
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breast because our patient was in the lactational
periodWe do not recommend axillary laser
epilation especially in women with axillary
accessory breast in the lactational period. In this
regard, we believe that dermatologists should
definitely seek the opinion of the general surgeon
if they suspect the presence of accessory breast in
the axilla examination for women in the
lactational period(8).

Laser devices, while having a wide range of
applications, can cause serious complications if
used incorrectly. Therefore, laser treatments
should only be performed by trained
professionals. Early detection and management of
complications can reduce long-term health issues
and the need for additional treatments.
Furthermore, safety measures must be diligently
followed by the entire team(9).

In addition to the previously discussed risks and
complications, it is important to highlight that
accessory breast tissue may present challenges in
both diagnosis and management. Recent studies
indicate that accessory breasts can sometimes

REFERENCES

1. Howard BA, Gusterson BA. Human breast
development.J Mammary Gland Biol
Neoplasia.2000;5:119-137.

2. Pathak S, Preston J. A rare case of multiple accessory
breast tissue in the axillae, lower abdomen and
vulval areas.J Obstet Gynaecol.2007;27:531-533.

3. Zhang, S., Yu, Y. H,, Qu, W., Zhang, Y., & Li, J.
(2015). Diagnosis and treatment of accessory breast
cancer in 11 patients. Oncology letters, 10(3), 1783—
1788.

4. Schmidt H. Supernumerary nipples: Prevalence, size,
sex and side predilection - a prospective clinical
study. Eur J Pediatr. 1998;157:821-823.

5. Sikdar, O., Roy, M., Al-Ishaq, Z., Shinde, V., &
Sircar, T. (2021). A rare case of primary carcinoma
of axillary accessory breast tissue. Journal of
surgical case reports, 2021(10), rjab473.

6. Trivedi MK, Kroumpouzos G, Murase JE. A review
of the safety of cosmetic procedures during
pregnancy and lactation. Int J Womens Dermatol.
2017 Feb 27;3(1):6-10. PMID: 28492048; PMCID:
PMC5418954.

harbor malignancies, which underscores the need
for careful monitoring and evaluation, especially
during periods of hormonal fluctuation such as
pregnancy and lactation (10). Furthermore, the
influence of external interventions like laser
treatments could alter the natural course of
accessory breast-related complications, potentially
leading to unusual outcomes like milk fistulas, as
highlighted in this case (11). Therefore,
multidisciplinary consultation remains crucial for
optimal patient care in such instances.

4. Conclusion

The accessory breast is especially symptomatic
during pregnancy and lactation. Although it
presents with clinically insignificant findings, in
women with accessory breasts, especially in the
lactational period, if axillary laser permanent hair
removal is considered, it should be kept in mind
that milk fistula may develop from this area. Laser
hair removal should be postponed in this period
and, if necessary, surgical excision of the
accessory breast should be postponed.

7. Isik A, Karavas E, Firat D. Spontaneous milk fistula
from an axillary accessory breast. Breast J. 2019
Jan;25(1):154. Epub 2018 Dec 21. PMID:
30576079.

8. Gold MH, Weiss E, Biron J. Novel laser hair removal
in all skin types. J Cosmet Dermatol. 2023
Apr;22(4):1261-1265. doi: 10.1111/jocd.15674.
Epub 2023 Feb 9. PMID: 36756716.

9. Willey A, Anderson RR, Azpiazu JL, Bakus AD,
Barlow RJ, Dover JS, Garden JM, Kilmer SL, Landa
N, Manstein D, Ross EV, Sadick N, Tanghetti EA,
Yaghmai D, Zelickson BD. Laser Dermatologic
Surgical Complications. Laser Surgery in Medicine.
January 2006; 38(1): 1-15.

10.Youn HJ, Jung SH. Accessory Breast Carcinoma.
Breast Care (Basel). 2009;4(2):104-106. Epub 2009
Apr 24. PMID: 20847887; PMCID: PMC2931069.

11.Patel PP, Ibrahim AM, Zhang J, Nguyen JT, Lin SJ,
Lee BT. Accessory breast tissue. Eplasty.
2012;12:ic5. Epub 2012 Apr 23. PMID: 22536461,
PMCID: PMC3336208.

sayfasindan ulasilabilir.

©Copyright 2025 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr©Telif Hakki 2025 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Journal of Med, 2025;47(3):497-503

DOI: 10.20515/0td. 1583994

Case Report
Olgu Sunumu

Osmangazi Journal of Medicine
e-ISSN: 2587-1579

An Evolving and Rare Entity: SMARCB1(INI-1)-Deficient Sinonasal Carcinoma

SMARCB1 (INI-1) Eksikligi olan Sinonazal Karsinom

"Nuket Ozkavruk Eliyatkin, *Zehra Ecem Ertepe Ozer, 2Nezaket Erdogan, *Erdem Eren, “Zeynep Giilsiim Giig

*Izmir Katip Celebi University, Faculty of Medicine, Izmir Atatiirk Training and Research Hospital, Pathology Department, Izmir, Tiirkiye
2|zmir Atatiirk Training and Research Hospital, Radyology Department, Izmir, Tiirkiye

3Izmir Ecconomy University, Faculty of Medicine, Medical Point Izmir Hospital, Otorhinolaryngology Department, Izmir, Tiirkiye

*Izmir Atatiirk Training and Research Hospital, Medical Oncology Department, Izmir, TiirkiyeO

ORCID ID of the authors
NOE. 0000-0002-7784-5699
ZEEO. 0009-0001-5283-0327
NE. 0000-0003-0939-5080
EE. 0000-0003-4475-3250
ZGG. 0000-0001-8960-2208

Correspondence / Sorumlu yazar:
Niiket OZKAVRUK ELIYATKIN

Izmir Katip Celebi University, Faculty of
Medicine, 1zmir Atatiirk Training and Research
Hospital, Pathology Department, Izmir, Tiirkiye

e-mail: drnuket2003@yahoo.com

*Informed Consent: Informed consent was
obtained from the patient (with the consent form
obtained preoperatively). In addition, the consent
form prepared by the journal for case
presentations was signed by the patient and this
form was uploaded to the system.

*Copyright Transfer Form: Copyright Transfer
Form was signed by the responsible author and
uploaded to the system.

Peer-review: Internally peer-reviewed.
Authorship Contributions:  Concept: NOE,
EEO,Design: NOE, EEO,Data Collection or
Processing: NOE, EEO, NE, EE, ZGG,Analysis
or Interpretation: NOE, EEO, NE, EE, ZGG
Literature: NOE, EEQ,Writing: NOE

*Financial Disclosure: The authors declared that
this study received no financial support.

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

Received 13.11.2024
Accepted :24.02.2025
Published :11.04.2025

Abstract: Malignant tumors of the paranasal sinuses and nasal cavity are rare. These tumors constitute
very few of all head and neck tumors. With the developments in the field of molecular biotechnology,
significant revisions have been made in The 2022 5th edition of the WHO Classification of the Head and
Neck. Tumors with the definition of new entities. SWItch/Sucrose Non-Fermentable (SWI/SNF)
complex-deficient carcinomas, which have been included as a separate entity under the general heading
of sinonasal undifferentiated carcinomas, consist of two major subtypes caused by the loss of one of the
SWI/SNF complex genes; SMARCB1-deficient sinonasal carcinoma and SMARCA4-deficient sinonasal
carcinoma. The most common subtype is SMARCB1-deficient sinonasal carcinoma. These tumors have
been misdiagnosed as neuroendocrine carcinoma, poorly differentiated carcinoma, sinonasal
undifferentiated carcinoma and teratocarcinoma in previous years according to our current knowledge.
Histopathologically, uniform cytologic features and appearance mimicking many tumors make it difficult
to diagnose especially in small biopsies. Correctly naming this high-grade malignancy within the scope of
molecular classification is important for treatment planning. Optimal treatment approaches are also
limited. Although there is a consensus on radical resection/surgery followed by adjuvant treatment, the
order of treatment may vary between institutions. Agents such as immune checkpoint inhibitors and
EZH2 inhibitors are among the new treatment options. In this report, we present a case of SMARCB1-
deficient sinonasal carcinoma according to the new molecular classification with recurrence at the age of
20. We aimed to emphasize the importance of histopathological and immunohistochemical findings and
to raise awareness of the presence of this entity.
Keywords: Sinonasal carcinoma, SMARCBL,
undifferentiated carcinoma

INI-1, SMARCB1 (INI-1) deficient, sinonasal

Ozet: Paranazal siniisler ve nazal kavitenin malign tiimérleri nadirdir. Tiim bas-boyun tiimérlerinin ¢ok
azini olusturur. Molekiiler biyoteknoloji alanindaki gelismeler ile Diinya Saghk Orgiitii Bas ve Boyun
Tumorleri 2022 yili 5.baskisinda yeni antitelerin tanimlanmast ile 6nemli degisiklikler yapilmistir.
Sinonazal indiferansiye karsinomlar genel bashg: altinda ayr1 bir antite olarak yerini alan SWltch/Sucrose
Non-Fermentable (SWI/SNF) kompleksi eksikligi olan karsinomlar SWI/SNF kompleks genlerinin
birinin kaybu ile olusan iki major subtipten olusmaktadir; SMARCB1-eksikligi olan sinonazal karsinom
ve SMARCA4-eksikligi olan sinonazal karsinom. En yaygin subtip SMARCB1- eksikligi olan sinonazal
karsinomdur. Bu tiimorler 6nceki yillarda néroendokrin karsinom, kétii diferansiye karsinom, sinonazal
indiferansiye karsinom, teratokarsinom gibi buginkii bilgilerimize goére yanhs tamlar almustir.
Histopatolojik olarak uniform sitolojik 6zellikler ve birgok tiimorii taklit eden goriiniim ozellikle kiigiik
biyopsilerde tan1 koymay1 giiglestirmektedir. Yiiksek dereceli olan bu maligniteyi molekiiler siniflama
kapsaminda dogru olarak isimlendirmek tedavi planlamasi agisindan onemlidir. Optimal tedavi
yaklagimlar1 da sinirhidir. Radikal rezeksiyon/cerrahi ve sonrasinda adjuvan tedavi konusunda fikirbirligi
olsa da tedavinin sirast kurumlar arasinda degisebilmektedir. Immun kontrol noktas: inhibitérleri ve
EZH2 inhibitorii gibi ajanlar da yeni tedavi segenekleri arasindadir. Bu sunumda 20 yasinda niiks ile
seyreden yeni molekiiler siniflamaya gore “SMARCBI1- eksikligi olan sinonazaal karsinom” olgusu ile
histopatolojik ve immunohistokimyasal bulgularin 6nemini vurgulamak ve bu antitenin varliginin
farkindaligini artirmak istedik.

Anahtar Kelimeler: Sinonazal karsinom, SMARCB1, INI-1, SMARCB1 (INI-1) eksikligi, sinonazal
indiferansiye karsinom
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1. Introduction

Benign conditions (non-neoplastic and neoplastic)
in the paranasal sinuses and nasal cavity are
frequently encountered in our daily routine.
Malignant tumors of this region are very rare,
approximately 3-5% of all head and neck tumors
(1). They usually have a poor prognosis. The most
common types are squamous cell carcinoma and
adenocarcinoma. Defined in the 2017 4th edition
of the World Health Organization Classification
of Head and Neck Tumors blue book, sinonasal
undifferentiated carcinomas was a general title
used for tumors without squamous and glandular
features (2). In this classification, sinonasal
malignancies included conventional squamous
cell carcinoma, non-keratinized squamous cell
carcinoma, adenocarcinoma (intestinal type and
non-intestinal type), neuroendocrine carcinoma,
poorly differentiated carcinoma, sinonasal
undifferentiated carcinoma (as defined above) and
other very rare subtypes (3). Today, with the
developments in the field of molecular
biotechnology, significant revisions have been
made in the 2022 5th edition of the WHO
Classification of the Head and Neck Tumors
compared to the previous versions with newly
added molecular groups. Under the general
heading of sinonasal undifferentiated carcinomas,
different malignancies were included as a separate
entity; nuclear protein in testis (NUT) midline
carcinoma (NMC), human papillomavirus (HPV)-

related multiphenotypic carcinoma,
SWitch/Sucrose  Non-Fermentable (SWI/SNF)
complex-deficient carcinomas (3). The latter
entity consists of two major subtypes,

SMARCB.1-deficient sinonasal carcinoma and
SMARCAA4-deficient sinonasal carcinoma, which
are caused by the loss of one of the SWI/SNF
complex genes (4, 5). Most of such cases were
misdiagnosed as neuroendocrine carcinoma,
poorly differentiated carcinoma, sinonasal
undifferentiated carcinoma and teratocarcinoma in
previous years according to our current
knowledge. = SMARCBL1-deficient  sinonasal
carcinoma has an aggressive course and since it is
rare, few cases (approximately less than 200
cases) have been reported in the literature. In this
article, we present a case of “SMARCBI deficient
sinonasal carcinoma” according to the new
molecular classification in late adolescence and
emphasize the importance of histopathological
and immunohistochemical findings.
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2.Case Presentation

2.1.Chief complaints: A 20-year-old female
patient had intermittent epistaxis for the last 4
months and was admitted to the emergency
department because of increased epistaxis for the
last 3 days.

2.2.Personal history: She underwent ovarian
cystectomy operation due to ovarian torsion 2
years ago. She has penicillin allergy.

2.3.History  of illness and imaging
examinations: Nasal examination in the
emergency room revealed a necrotic mass in the
right nasal passage originating from the middle
meatus and leaning against the septum. Magnetic
resonance imaging (MRI) showed a mass
approximately 47x46x45mm in size extending
into the nasopharynx infiltrating the turbinates in
the nasal cavity, extending beyond the medial
wall, extending into the maxillary sinus, ethmoid
cells, terminating in the frontobasal, causing
destruction of the olfactory fossa and foveo

ethmoidalis, forming indentation into the
intracranial space, and extending into the
nasopharynx. PET-CT evaluation revealed a

hypermetabolic expansile mass starting from the
right half of the nasal cavity, infiltrating the
septum in the midline, extending to the right
lateral aspect of the nasopharynx and right
maxillary sinus, showing indentation into the
intracranial space, and reaching the sphenoid
siniis (Figure 1 and 2). Lymph nodes were seen in
the cervical region without significant increase in
metabolic activity. There were no findings in
favor of metastatic lesions in all other body areas.

2.4.Histopathologic evaluation: The excision
materials of the right nasal passage and the right
middle mea mass were approximately 3 cm in the
largest dimension and were grayish-brown,
curated in places, with areas of bleeding.
Histopathologic examination revealed fragments
with indistinct sinonasal respiratory type mucosa.
Immediately below the mucosa, an infiltrative
tumor was (Figure 3) . The stroma was fibrotic
with vascular structures in very narrow areas.
Monomorphic appearance was dominant in most
areas (Figurre 4). Nucleus size was significantly
increased in the tumour cells and there was
chromatin coarsening or prominent nucleolus
(Figure 5). Diffuse mitotic figures were seen.
Cells with eccentric nuclei and large acidophilic
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cytoplasm were remarkable. Occasional bizarre
pleormorphic cells were noticeable even at
medium magnification. Foci of necrosis were seen
intermingled with the tumor. The surface
epithelium of all tissue samples was carefully
evaluated for dysplasia. Immunohistochemically,
CytoAE1/AES, Cyto7, oscar keratin were positive
(Figure 6). p63, p40, Cyto5/6, Cyto20, vimentin,
desmin, S-100, Melan-A, SOX-10, LCA
(CD45R0), synaptophysin, chromogranin,
CD117, CD99 were negative. There was no
staining with EBV and p16. Loss of SMARCB1
(INI-1) expression was demonstrated in tumor
cells. Ki-67 proliferation index was found to be as
high as 90%. With these findings, it was
diagnosed as “poorly differentiated sinonasal
carcinoma”. Immunohistochemical INI-1 loss was
interpreted in favor of SMARCB1-deficient
sinonasal carcinoma. However, it was stated that
NUT staining would be appropriate to clearly rule
out the diagnosis of NUT carcinoma because he
was a young patient (NUT antibody was not
available in our laboratory during this period, so it
could not be performed).

2.5.Treatment, Outcome and Follow-up: In the
multidisciplinary head and neck study group, as a
result of the evaluation of the patient with imaging
studies, it was decided that the required
chemoradiotherapy area was large and therefore
only induction chemotherapy (3 cycles of DCF
treatment  -Dosetaxel+Cisplatin+5-Fluorouracil)
should be administered to the patient. The patient
was seen again by radiation oncology with
response evaluation examinations and received
concurrent chemoradiotherapy with cisplatin.
Approximately seven months later, the cervical
lymph node, which was suspicious on imaging
studies, was evaluated by biopsy. Cisplatin + 5-
Fluorouracil + Cetuximab treatment was started
due to recurrence. The patient who received 4
cycles of chemotherapy with the last treatment
was evaluated again in the head and neck study
group with imaging examinations after treatment.
Contrast-enhanced MRI revealed a space-
occupying lesion with a transverse diameter of 18
mm at the level of the middle meatus on the right

499

in the medial inferior orbital medial inferior to the
maxillary osteum and ethmoidal infundulum.
Right cervical lymph nodes were fusiform with a
size of 18 mm. A mass lesion at the level of the
right middle meatus was evaluated as recurrence.
PET-CT suggested that the mass to the right of the
nasal cavity might be compatible with recurrence.
Lymph nodes were interpreted more in favor of
reactive. However, due to the young age of the
patient and the findings in favor of recurrence, a
wide area operation including the mass material,
right maxillary sinus, ethmoid, skull base, left
submandibular gland and neck dissection was
performed.

2.6.Histopathologic evaluation in recurrent
tumor: The morphology of the mass material was
similar to the tumor in the first operation material.
In the young patient, auxiliary methods were
again used for the differential diagnosis of
sinonasal tumors and to clarify the molecular
typing. The tumor was positive for cytoAE1/AES,
Cyto8/18, Cyto7. There was no staining with
neuroendocrine markers except focal-faint CD56
positivity in one fragment. Lymphoid markers
were also negative. CD99 was applied to exclude
Ewing sarcoma/PNET group tumors and no
staining was  observed.  Morphologically,
squamous differentiation was not clearly seen, and
squamous differentiation was excluded with p63,
p40 and Cyto5/6 negativity. Although p63 and
p40 negativity excluded NUT carcinoma, NUT-1
staining was performed for definitive diagnosis (it
could not be performed at the time of the first
biopsy). No staining with NUT-1. Loss of
SMARCBL (INI-1) expression in tumor cells was
clearly demonstrated (Figure 7). There was no
evidence of malignancy in other specimens.
Lymph nodes were also reactive.

2.7.Molecular Final Diagnosis: SMARCBI1-
deficient sinonasal carcinoma was diagnosed with
morphologic findings and immunohistochemical
staining.

2.8.0utcome and Follow-up: The patient is still
being followed up at 3-month intervals in the
postoperative period.
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Figure 1. In coronal T2-weighted and post-contrast T1-weighted sections, invasion of the mass into the dura at the skull base and the
extraconal space of the medial orbital wall is observed. In the axial ADC map, diffusion restriction (ADC value: 0.8x1073),
supporting a highly cellular and high-grade tumor, is noted.

Figure 2. In axial and coronal non-contrast CT sections, a soft tissue mass is observed filling the right nasal cavity, extending into
the conchae, ethmoid cells, and maxillary sinus, causing destruction in the medial wall of the maxillary sinus, medial orbital wall,
nasal septum, and ethmoid roof.

Figure 4. A diffuse, solid growth pattern with a monomorphic appearance was predominant in the majority of the tumor.
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Figure 5. At higher magnification, tumor cells in certain areas exhibit chromatin clumping, prominent nucleoli, and marked
pleomorphism.

Figure 6: Immunohistochemically, tumour cells are positive for oscar keratin

Figure 7: Sinonasal carcinoma with SMARCBL1 deficiency is characterized by the loss of SMARCB1 (INI1) expression, while
staining remains preserved in blood vessels and stroma.

3.Discussion

SMARCBL1-deficient sinonasal carcinoma was
first described in 2014 by two different authors in
the same issue of the same journal in different
papers (6, 7). Then, in 2017, “SMARCBI-
deficient sinonasal carcinoma” was classified as a
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sinonasal undifferentiated carcinoma by WHO.
With the developments in recent years, sinonasal
carcinomas have been classified according to their
new molecular profiles, as has been done in other
malignancies. Thus, in the latest WHO edition of
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head and neck tumors, separate entities were
defined as NUT midline, SMARCAA4-deficient,
SMARCB.1-deficient sinonasal carcinomas. The
most common among these are sinonasal
carcinomas that occur with loss of SMARCA4
and SMARCBL1 by affecting SWI/SNF complex
genes. SMARCB1 is a tumor suppressor gene
located on chromosome 22g11. SMARCBL1 loss is
not only seen in SMARCB1-deficient sinonasal
carcinomas. It can also be seen in various
malignancies such as extraskeletal myxoid
chondrosarcoma, myoepithelial carcinoma of soft
tissues, malignant peripheral nerve sheath tumor
(epithelioid type), epithelioid sarcoma.
SMARCB1-deficient sinonasal carcinoma has two
basic morphologic patterns including basaloid and
plasmacytoid (8). The most common basaloid
pattern is characterized by undifferentiated or
“blue cell tumor” appearance in the form of solid
layers, nests and trabeculae. The cytoplasm is
usually very narrow. Prominent nucleolus is
remarkable (9). The other pattern is the group of
plasmacytoid/rhabdoid tumors. In contrast to the
basaloid pattern, it has a “pink cell tumor”
appearance. It is characterized by cells with
eccentric  nuclei and abundant abundant
acidophilic cytoplasm. In general, rhabdoid cells
are seen in almost all SMARCB1-deficient
sinonasal carcinomas. Mitotic figures are very
frequent. Necrosis is also a very common finding.
With this appearance, it has highly aggressive
histologic features. Prominent squamous and/or
glandular differentiation is not an expected
finding. However, squamous, squamous papillary,
glandular (non-intestinal adenocarcinoma), clear-
cell and yolk-salk pattern can be seen in
decreasing rates. Carcinoma in situ or epithelial
dysplasia is not seen in the surface epithelium.

Although SMARCB1-deficient sinonasal
carcinoma is considered as a separate entity from
undifferentiated sinonasal carcinoma with the new
molecular classification, their morphologies
overlap and they are defined as “small blue round
cell tumor”.  Therefore, the morphological
differential diagnosis spectrum includes many
tumors including subtypes of undifferentiated
sinonasal  carcinoma, poorly differentiated
sinonasal carcinoma, NUT carcinoma, lymphoma
types, melanoma, rhabdomyosarcoma, olfactory
neuroblastoma, Ewing sarcoma, and tumors with
rhabdoid morphology. In our case, the tumors
mentioned above were included in the differential
diagnosis. The absence of surface epithelial
dysplasia (including carcinoma in situ) in the
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microscopic evaluation morphologically excluded
poorly differentiated squamous cell carcinoma
and basaloid sgquamous cell carcinoma.
Immunohistochemically, these tumors are reactive
with p63, p40, Cyto5/6. These antibodies were
negative in our case. Thus, we completely
excluded the diagnosis of squamous cell
carcinoma. Similarly, in melanoma, we usually
expect to see the in situ component at least in one
area. In addition, positivity with SOX-10, Melan-
A and S-100 is compatible with melanoma. In our
case, there was no in situ component and the
negativity of the above-mentioned melanoma
markers led us away from the diagnosis of
melanoma. In terms of differential diagnosis,
morphologically Ewing sarcoma was also an
entity that should be excluded. Ewing sarcoma has
diffuse membranous staining with CD99. CD99
was negative in our case. The neuroendocrine
markers we applied to differentiate possible
neuroendocrine carcinoma were negative. Loss of
SMARCBL (INI-1) expression in tumor cells was
clearly seen. The staining of nonneoplastic
lymphocytes and endothelium of vascular
structures in the background was considered as
internal control. Another tumor with loss of
SMARCBL (INI-1) in the head and neck region is
malignant rhabdoid tumor. However, this tumor is
almost always seen in children under 3 years of
age. Differential diagnosis is difficult especially in
small biopsies. The presence of a characteristic
paranuclear dot-like pattern with vimentin
supports malignant rhabdoid tumor. There was no
staining with vimentin in our case. Negative
lymphoid markers also excluded the possibility of
lymphoma. In conclusion, we eliminated many
tumors in the differential diagnosis with the loss
of SMARCB1 (INI-1) expression.

A systematic review including 128 cases of
SMARCB.1-deficient sinonasal carcinoma was
recently published by Lee et al. (10). Although
nodal metastasis was approximately 6%, it was
found to be at a regionally advanced stage at the
time of diagnosis. Metastatic status was similar to
lymph node metastasis. This study is the largest
series to date. Since SMARCBI1-deficient
sinonasal carcinoma cases are rare, the optimal
treatment approach is limited by institutional
experience. Radical resection/surgery followed by
adjuvant treatment has been recommended in
large series (10, 11). Although there is a
consensus on multimodal treatment, there is no
complete agreement on the sequence of this
treatment. With the definition of such new
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entities, targeted treatment possibilities are also on
the agenda. Although immune checkpoint
inhibitors are increasingly being used in head and
neck squamous cell carcinomas, data on their
efficacy in SMARCBL1-deficient sinonasal
carcinomas are very limited. In a recent study, two
cases of  SMARCBI1-deficient  sinonasal
carcinoma with and without immunotherapy were
compared (12). The patient who received
immunotherapy (anti-PD1-tislelizumab) had a
longer disease-free survival. However, it needs to
be supported by more clinical evidence. When
SWI/SNF complex function is impaired in these
tumors, EZH2 activity increases. EZH2 also
promotes the oncogenic pathway. The EZH2
inhibitor Tazemetostat (EPZ-6438) may be an
effective agent in SMARCB1-deficient sinonasal
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Abstract: Hypertension is a multifactorial disease characterized by systolic blood pressure values of 140
mmHg or more and/or diastolic blood pressure values exceeding 90 mmHg and is caused by a complex
interaction of genetic and environmental factors. Dietary habits play a critical role among these
environmental factors and can significantly affect the risk of hypertension in interaction with genetic
predisposition. Recent nutrigenetic research has revealed in more detail the different responses of
individuals' genetic makeup to nutrient intake and the effects of these responses on the development of
hypertension. Genetic polymorphisms, especially single nucleotide polymorphisms, may affect risk levels
by modulating the physiological responses of individuals to nutrients and thus hypertension. Therefore,
personalized nutritional approaches tailored to individuals' genetic profiles are considered an effective
strategy for the prevention and management of hypertension. This approach has the potential to make
significant contributions to the development of more individualized and targeted treatment methods by
taking into account the complex interaction between genetics and nutrition.

Keywords: Hypertension, Nutrigenetics, Polymorphism

Ozet: Hipertansiyon, 140 mmHg veya daha yiiksek sistolik ve/veya 90 mmHg'yi asan diyastolik kan
basinct degerleriyle tanimlanan, genetik ve gevresel faktorlerin karmagik etkilesimi sonucu ortaya gikan
multifaktoriyel bir hastaliktir. Beslenme aligkanliklari, bu ¢evresel faktorler arasinda kritik bir rol
oynamakta ve genetik yatkinlikla etkilesim halinde hipertansiyon riskini 6nemli 6lciide
etkileyebilmektedir. Son yillarda yapilan nutrigenetik arastirmalar, bireylerin genetik yapilarmin besin
alimma verdigi farkh yanitlar1 ve bu yanitlarin hipertansiyon gelisimi tizerindeki etkilerini daha detayli
bir sekilde ortaya koymaktadir. Genetik polimorfizmler, ozellikle tek niikleotid polimorfizmleri,
bireylerin besinlere ve dolayisiyla hipertansiyona kars1 gosterdikleri fizyolojik yanitlari modiile ederek
risk diizeylerini etkileyebilmektedir. Bu nedenle, bireylerin genetik profillerine uygun kisisellestirilmis
beslenme yaklagimlari, hipertansiyonun o6nlenmesi ve yonetimi icin etkili bir strateji olarak
degerlendirilmektedir. Bu yaklasim, genetik ve beslenme arasindaki kompleks etkilesimi dikkate alarak,
daha bireysellestirilmis ve hedefe yonelik tedavi yontemlerinin gelistirilmesine oOnemli Katkilar
saglayabilme potansiyeline sahiptir.
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Hipertansiyon ve Nutrigenetik

1. Giris

Avrupa  Kardiyoloji  Dernegi  (ESC) 2024
kilavuzlarina gore hipertansiyon (HT), sistolik kan
basinct (SKB)’nin >140 mmHg veya diyastolik kan
basinct (DKB)'nin >90 mmHg degerleriyle
tamimlamaktadir. Buna ek olarak, "Yiksek Kan
Basinct" adinda yeni bir kategori tanimlanmistir. Bu
kategori, 120-139 mmHg SKB veya 70-89 mmHg
DKB’ye sahip bireyleri kapsamaktadir (1). Genetik,
cevre, yasam tarzi gibi cesitli faktorlerden etkilenen
bir durum olan HT, esansiyel veya sekonder olarak
kategorize edilmektedir. Esansiyel hipertansiyon
(EH), hipertansif popiilasyonun yaklasik %95'ini
olusturur ve belirgin bir tanimlanabilir neden
olmaksizin yiiksek tansiyonla ilgilidir. Buna karsilik
sekonder HT vakalarin %5-15'ini olusturur ve altta
yatan spesifik bir nedene bagli bir komplikasyon
olarak ortaya ¢ikmaktadir (2). EH, yiiksek
kardiyovaskiiler morbidite ve mortaliteye neden olan
yaygin bir hastalik olmakla birlikte, koroner kalp
hastaligi, serebral enfarktiis ve diger cesitli
kardiyovaskiiler ve serebrovaskiiler rahatsizliklar
icin 6nemli bir risk faktoriidiir. Diinya ¢apinda EH
nedeniyle yilda yaklasik 7,5 milyon 6liim meydana
gelmektedir (3). 2025 yilinda, HT’den etkilenen
yetiskin sayisinin yaklasik %60 oraninda artarak
toplam 1,56 milyar kisiye ulasacagi Ongdriilmekte
olup HT’nin yash popiilasyon arasinda yaygin
oldugu vurgulanmaktadir (4). Hastaliklarin yaygin
bir belirtisi olan yiiksek kan basincina sahip olmasi
nedeniyle, EH artan bir sekilde bir hastalik yerine bir
sendrom olarak kabul edilmektedir. (5). Beslenme,
genlerle etkilesime gegen dnemli bir gevresel faktor
olarak kabul edilmekle birlikte, makro ve mikro
besin Ggelerine iliskin genel Onerilerin her bireyi
ayn1 sekilde etkilemedigi goézlemlenmistir. Bu
nedenle, genom ile besin maddeleri arasindaki
etkilesimlerin ~ molekiiller  diizeyde  bilinmesi,
nutrigenomik ve nutrigenetik bilimlerinin ortaya
¢ikmasina yol agmustir (6). Tek niikleotid
polimorfizmleri (SNP'ler), insan genetik dizisindeki
yaklasik %90'lik bir varyasyondan sorumlu olan

DNA'nin tek bir bazinda meydana gelen
degisiklikleri ifade etmektedir (7).
Nutrigenetik, bireyin genetik gegmisinin

beslenmeyi nasil etkiledigini anlama siirecini ifade
etmekte ve SNP caligsmalari, Nutrigenetik alaninda
kategorize edilmektedir (8). HT nin Mendel formlari
ile iliskili bircok gen tammmlanmig ve iliskili
patofizyolojik mekanizmalar ¢dziilmiis, bu da hedefe
yonelik tedavilere yol agmustir (9). Bir¢ok genom
capinda iligkilendirme ¢alismast (GWAS), HT’yi
nicel bir 6zellik olarak degerlendirmis ve hipertansif
hastalarda  SNP'lerin  insidansin1  incelemistir.

Incelemeler sonucunda, yiiksek tansiyonla iliskili
goriinen 90'dan fazla farkli genetik polimorfizm
tespit  edilmistir.  Genetik  polimorfizmlerle
iligkilendirilen HT konusundaki en ¢ok ilgi, sodyum
tasima ile iligkili genlere, vazoaktif hormonlarin
veya sempatik-parasempatik aktivitenin
diizenlenmesine katki saglayan genlere ya da renin-
angiotensin  sistemi  gibi  vaskiiler tonusunu
diizenleyen diger sistemlere odaklanmustir (10).

Bu derleme, HT nin genetik bilesenleri ile beslenme
arasindaki etkilesimi anlamay1 ve bu etkilesimlerin
kisisel beslenme yaklagimlarina nasil
yansiyabilecegini inceleyerek nutrigenetik temelli
yeni bakis agilar1 sunmay1 amaglamaktadir.

2. Hipertansiyonla lgili Gen Polimorfizmleri

Renin-angiotensin (RAS) ve kallikrein-kinin (KKS)

sistemlerindeki genetik varyasyonlar, her iki
sistemin  regiilasyondaki roli gz  Oniinde
bulundurularak, kan basinct diizenlenmesiyle

iliskilendirilmistir (11). Bu anlamda RAS, kan
basincinin  normal diizeyin altima diismesiyle
tetiklenen ve Dbobreklerden salgilanan  renin
enziminin aktivasyonuyla baslamaktadir. Renin'in

birincil etkisi, karaciger tarafindan salgilanan
anjiyotensinojenin (AGT)  anjiyotensin I'e
doniistiirilmesini  icermektedir.  Daha  sonra,

anjiyotensin doniistiiriici enzim (ACE), anjiyotensin
Il anjiyotensin II've (Ang II) doniisiimiini
saglamaktadir. Ang II ise kan damari duvarlarim
kaplayan diiz kas hiicrelerinde vazokonstriksiyonu
indiikleyerek kan basincinin yiikselmesinde gorev
almaktadir. Ayrica Ang I, adrenal bezlerde bulunan
zona  glomerulosa  hiicrelerinden  aldosteron
salimimini tetikleyerek viicuttaki sivi ve elektrolit
dengesinin diizenlenmesine katkida bulunmaktadir
(3). AGT geni polimorfiktir ve 20'den fazla varyanti
tespit edilmistir. Bu varyantlar arasinda en yaygin
olan iki nokta mutasyonunun T174M ve M235T
polimorfizmleri oldugu bildirilmisgtir. Bu
polimorfizmler, genin 702. bazinda meydana gelen
T-C degisikligi ile 235. pozisyonda metiyoninin
treonin ile degistirilmesi sonucunda ortaya
cikmaktadir. Farkli c¢aligmalar, AGT plazma
seviyeleri ve genetik polimorfizmi ile EH arasinda
bir iligki bulundugunu géstermistir (12).

Kallikrein-kinin,  bradikinin B2  reseptorleri
(BDKRB2) araciligtyla  etki  gbsteren  ve
vazodilatasyona neden olan bradikinin yoluyla
caligmaktadir. G proteinine baghh BDKRB2
reseptorleri, her ikisi de gili¢lii vazodilatorler olan
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prostaglandinlerin ve nitrik oksitin salinimini tegvik
ederek bir dizi reaksiyonu baglatmaktadir. KKS
sistemi i¢in en ¢ok incelenen polimorfizmlerden biri,
iiriiniiniin  transkripsiyonunu etkileyen BDKRB2
geninin rs1799722 polimorfizmidir. Burada C alleli,
reseptoriin azalmig ekspresyonuyla
iliskilendirilmektedir (11). Hipertansiyon gelisimi
icin potansiyel aday olarak gosterilen baska bir
genetik varyant, NOS3 Glu298Asp’dir.
Arastirmalar, NOS3 geninin A alelinin endotel
hiicrelerinde ve vaskiiler dokularda proteolitik
parcalanmaya daha duyarli oldugunu gostermistir.
Bu durumun fonksiyonel eNOS seviyelerinin
azalmasina neden olabilecegi bildirilmektedir.
Vazokonstriksiyon ve vazodilatasyonu dengeleyerek
kan basincinin korunmasi i¢in Ang II ve nitrik oksit
(NO) arasinda homeostaz gerekli olup bu olaylar

AGT ve NOS3 genlerinin etkisiyle
diizenlenmektedir (13).

Metilen Tetrahidrofolat Rediiktaz

Metilen  tetrahidrofolat  rediikktaz =~ (MTHEFR),
homosisteini  metionine  doniistiirerek  serum
homosistein seviyesini diisiirmekten sorumlu bir
enzim olarak ifade edilmektedir.

Metiltetrahidrofolat, homosisteinin  remetilasyon
metabolizmasinda metil grubu dondrii olarak yer
almaktadir. 5,10-metilentetrahidrofolat'in 5-
metiltetrahidrofolata indirgenmesindeki diizenleyici
enzim olan MTHFR genindeki mutasyonlar gibi
genetik faktorlerin, hiperhomosisteinemiden
sorumlu oldugu bildirilmektedir. Bununla birlikte
B12 vitamini ve folat eksikligi gibi beslenme
faktorleri, serum homosistein  seviyelerindeki
yiikselme ile iliskilendirilmistir. Bunun nedeninin
homosisteinin metionine metilasyonunda sirasiyla
koenzim ve metil grubu dondrii olarak yer almalar
oldugu bildirilmistir ~ (14). Toplam 16.571
katilimeinin (4.830 EH olgusu) yer aldigi 11 ¢alisma
derlenmigtir. Meta-analiz bulgulari, yiiksek plazma

homosistein  diizeylerinin EH riskiyle iliskili
oldugunu gostermektedir (15). MTHFR
C677T/A1298C  polimorfizmlerinin - EH  riski

tizerindeki etkilerinin incelendigi bir meta-analiz
calismasinda C677T polimorfizmi i¢in 5207 vaka ve

5383 kontrol iceren 30 c¢alisma; A1298C
polimorfizmi i¢in 1009 vaka ve 994 kontrol iceren 6
calisma  incelenmistir. ~ Yapilan  meta-analiz

sonuglari, MTHFR C677T polimorfizminin EH
riskini artirdigim1  gosterirken MTHFR A1298C
polimorfizmi ile EH riski arasinda anlamli bir iligki
bulunamamistir (16). Yapilan bir bagka caligmanin
sonuglari, kardiyovaskiiler hastaliklar i¢in bilinen bir
risk  faktéri  olan  hiperhomosisteineminin,

folat/vitamin B12 beslenme eksikligi ile C677T
(rs1801133) ve A1298C (rs1801131) MTHFR gen
polimorfizmleri ile iliskili oldugunu gostermistir
(14).

Katekol-O-metiltransferaz

Katekol-O-metiltransferaz  (COMT), S-Adenozil
Metiyonin’den dopamin, epinefrin ve norepinefrin
gibi katekol norotransmiterlere metil grubu aktaran
yaygin bir enzimdir. COMT un genetik varyantlari,
bazi popiilasyonlarda EH ile iliskilendirilmistir (17).
Insanlardaki COMT geni, 22. kromozom iizerinde
bulunur ve 158. kodondaki ekson 4'te, valin-
metiyonin amino asit degisimine yol acan SNP’leri
icermektedir. Genin islevini etkilemesi nedeniyle bu
degisikligin Onemli oldugu ifade edilmektedir.
Met/Met tasiyicilari, Val/Val tasiyicilarina kiyasla
belirli kimyasallar1 (dopamin gibi) parcalama
konusunda yaklasik ii¢ ila dort kat daha az yetenek
gostermekte dolayisiyla dopamin
kullanilabilirliginin artmasina neden olmaktadir.
Bununla birlikte Met/Val heterozigotlar1 orta diizey
enzimatik aktivite gostermektedir. Japon erkekleri
ile yapilan bir ¢alismada, Met/Met tastyicist olma ile
HT prevalanst arasinda anlamli  bir iligki
bulunmustur (18).

DHCRY7 Geni

Yapilan ¢alismalar D vitamini yetersizliginin de HT
icin risk faktorii oldugunu gostermektedir (19).
DHCR7 geni, 7-dehidrokolesterol  rediiktaz
(DHCR7) adi verilen bir enzimi kodlamaktadir.
Endoplazmik retikiiler/niikleer transmembran enzimi
olan DHCR7, 7-dehidrokolesterolden kolesterol
sentezinde gorev almaktadir. 7-dehidrokolesterol
ayni zamanda D vitamininin bir formu olan
25(0OH)D3 sentezinin onciisiidiir. DHCR?7 aktivitesi,
kolesterol yapimi ile D vitamini olusumu arasinda
gecis gorevi gormektedir. DHCR7  enzimatik
aktivitesi yiiksek oldugunda, D vitamini sentezi i¢in
7-dehidrokolesterol’lin substrat bollugu azalmaktadir
(20). D vitamininin aktif formu olan Kalsitriol’e
doniisimii  iki  hidroksilasyon  reaksiyonunu
icermektedir. Baslangigta karacigerde D vitamini,
CYP2R1 enzimi tarafindan 25(OH)-D vitamini
[25(OH)D]'ye metabolize edilmektedir. Daha sonra
bobrekte CYP27B1 enzimi, 25(0OH)D'nin
hidroksilasyonunu  katalize ederek 1,25(0OH)2-
vitamin D (Kkalsitriol) olarak bilinen biyolojik olarak
aktif formu {retmektedir (21). Yapilan bir
calismada, CYP2R1'in rs70141657 ve D vitamini
baglayici proteinin rs7041T/G ve rs4588C/A genetik
polimorfizmleri, saghkli Urdiinlii bireylerde D
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vitamini eksikligi riskinin artmasiyla
iliskilendirilmistir (22). Diger yandan, NAD sentaz 1
enzimi (NADSYNI1), NAD adli bir koenzimin
sentezini katalizlemektedir. Bu koenzim,
25(OH)D'nin de novo sentezinde ve
hidroksilasyonunda gdrev  almaktadir. Genom
capinda yapilan birgok arastirma,
DHCR7/NADSYNI1 genetik bolgesindeki bazi
SNP’lerin 25(OH)D seviyelerini etkiledigini ve HT,
kardiyovaskiiler hastaliklar, ragitizm, romatoid artrit
ve kanser gibi bir dizi hastalign da etkiledigini
bildirmistir (20). 26 ila 84 yas araligindaki bireyleri
iceren c¢ift-kér ve randomize bir klinik calisma
yiriitiilmiistiir. Bu calismaya D vitamini eksikligi
veya yetmezligi olan hastalar dahil edilmis ve
bireyler rastgele olarak D vitamini takviyesi veya
plasebo olmak iizere gruplara ayrilmislardir.
Miidahaleden 6nce ve miidahaleden bir ve iki ay
sonra, katilimcilarin SKB ve DKB’leri 6l¢ililmiistiir.
Bulgulara gore, D vitamini takviyesinin SKB
iizerindeki etkisi miidahaleden sonraki birinci ve
ikinci ayda istatistiksel olarak anlamli bulunmustur.
DKB iizerindeki etkisi ise miidahaleden sonraki ilk
ayda anlamhiyken, ikinci ayda anlamli etki
gozlenmemistir (23).

Apolipoprotein E

Hipertansiyonun biiyiik 6l¢iide dislipidemi ile iligkili
oldugu bilinmektedir. Apolipoprotein E (ApoE),
lipid metabolizmasinda ¢esitli roller iistlenir;
silomikron kalintilarinin  temizlenmesi, plazma
kolesterol  seviyeleri ve diisiik yogunluklu
lipoprotein (LDL) ile ¢ok diisik yogunluklu
lipoprotein (VLDL) dahil olmak iizere lipid
metabolizmasinda goérev almaktadir. ApoE, LDL
reseptorii ve ApoE'ye 0zgili bir reseptdr i¢in ana
baglayict olarak islev gormektedir. ApoE geni,
kromozom 19'da bulunur ve ii¢ yaygin alele (g2, €3
ve g4) ve alt1 farkli genotipe (€2/2, €2/3, €2/4, €3/3,
€3/4 ve €4/4) sahiptir. En yaygin izoform olan £3/3
genotipi, ApoE'nin yaklasik %70-80'ini
olustururken, diger genotipler mutant olarak kabul
edilmektedir (24). ApoE alelleri ile genotiplerini
vakalar ile kontroller arasinda Kkarsilastiran 28
calisma incelenmistir. ApoE polimorfizmi ile HT
arasinda bir iliski bulunmustur: €2 aleli tasiyan
genotipler koruyucu bir faktor olabilirken, ApoE €4
aleli ve €4 aleli tasiyan genotiplerin HT i¢in bir risk
faktorii olabilecegi ifade edilmistir (24). Yapilan bir
calismada €4 genotipi tasiyan bireyler, daha yliksek
oksidatif hasar ve kardiyovaskiiler risk faktorlerine
ragmen biyoaktif bitki bilesenleri (6rnegin,
polifenoller,  flavonoidler,  karotenoidler  gibi
antioksidan ve antiinflamatuvar o6zelliklere sahip
bitkisel bilesikler) gibi potansiyel olarak koruyucu

diyet faktorlerine verilen yamitta €3 aleli
tastyicilarina kiyasla daha diisiik yanit gosterdikleri
bildirilmistir. Veriler APOE3"in ¢evresel
degisikliklere daha esnek bir sekilde uyum
saglayabilecegini ve mikro besin alimi gibi gevresel
faktorlere = daha iyi  yamit  verebilecegini
gostermektedir (25).

Kromogranin A

Kromogranin A (CHGA) geni, basta adrenal
medulla ve postganglionik sempatik aksonlardan
eksprese olan bir gen olup katekolaminlerin
depolanmas1 ve salmimini diizenleyen intraselliiler
ve ckstraselliiler mekanizmalarla iligkilidir. EH’s1
olan 50 hasta ile 32 saglikli bireyin periferik kan
ornekleri  alinarak CHGA  geninin  belirli
polimorfizmlerinin  incelendigi  bir  ¢aligma
gerceklestirilmistir. Sonuclar, CHGA geni promotor
bolgesindeki T-1014C, T-988G, G-462A ve T-415C
polimorfizmlerinin hasta ve kontrol grubu arasinda
anlamli farkliliklar gdsterdigini ortaya koymaktadir
(26).

CHRM3 Geni

CHRM3 reseptoriinde meydana gelen mutasyonlar,
vaskiiler diiz kas hiicrelerinde vazodilatasyonun
azalmasiyla sonuglanarak vaskiiler kasilma ve
tonusun artmasina yol agmaktadir. Bu durum tuza
duyarli modellerde kan basincinin yiikselmesine
neden olmaktadir (27). Cin popiilasyonunda énceden
belirlenmis bir kohort {izerinde, CHRM3 geninin
belirli genetik varyantlarinin tuz duyarliligi, kan
basinci degisiklikleri ve HT gelisimi ile iligkisini 14
yillik takip siiresi ile arastiran bir ¢aligma
gerceklestirilmistir.  CHRM3  genindeki  SNP
rs10802811 diisiik tuz tiiketiminin neden oldugu kan
basinc1 degisiklikleriyle baglantili  bulunmustur.
Bunun yan1 sira, rs58359377 ve rs619288
polimorfizmlerinin kan basincindaki degisikliklerle
ve HT riskiyle baglantili oldugu saptanmustir.
Calismanin ~ bulgulari, CHRM3 geninin tuz
duyarliligi, kan basinci diizenlenmesi ve HT
gelisiminde potansiyel bir rol oynayabilecegini
gostermektedir (28).

CYP11B2 ve ADD1 Geni

CYP11B2 ve ADD1, su-elektrolit metabolizmasinda
6nemli bir rol oynayan iki aday gendir. Bu biyolojik
stirecin bozulmasi, EH’nin 6nemli bir patojenik
faktorli olarak kabul edilmektedir. CYP11B2 geni,
sitokrom P450 enzim siiper ailesinin bir {iyesini
kodlamaktadir. Sitokrom P450 proteinleri, ilag
metabolizmasinda ve kolesterol, steroidler ve diger
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lipitlerin sentezinde rol alan bircok reaksiyonu
katalize eden monooksijenazlar olarak bilinmektedir.
Ek olarak, aldosteronun sentezi ve lizizi, aldosteron
sentaz (CYP11B2) kullanilarak ger¢eklesmektedir
(29). ADD1 geni, sinyal iletimi ve renal sodyum
taginmasinda rol oynayan a-adducin adli bir hiicre
iskeleti proteinini kodlamaktadir. Insanlarda, ADD1
geni kromozom 4p16.3'te lokalizedir. Ozellikle,
ADDI p.G460W varyanti, renal sodyum-potasyum
pompas1 aktivitesindeki artis, renal sodyum
retansiyonu  ve  tuza duyarlh HT  ile
iliskilendirilmektedir (30,31).

SLC4A5 Geni ve Kaveolinler

SLCA4AS geni, elektrojenik sodyum bikarbonat ortak

grubunda, SLC4A5 rs1017783 gibi NBCe2
polimorfizmleri ile iliskili olarak renal sodyum
bikarbonat yeniden emiliminde bir artisa neden
olmaktadir. Baz1 tuza duyarl bireylerde artan renal
sodyum yeniden emilimini hafifletmek igin,
NBCe2'nin artan sentezi vel/veya aktivitesinin
engellenmesi  yeni  bir  yaklasim  olarak
diistiniilmektedir (33).

Kaveolinler (Cav), kolesterol ve Kkalsiyum
homeostazi ile t-tiibiil olusumunda 6nemli bir rol
oynamaktadir. Membran proteini olan Cav-1, CAV1
geninde kodlanmaktadir. CAV1 geninin 2.
intronunda bulunan rs3807990 (22285 C>T)
polimorfizminin HT ile iligkili  olabilecegi
diistiniilmektedir (34). Hipertansiyon ile iligkili bazi

tagtyicist - olan  NBCe2'yi  kodlamaktadir - (32).  genetik polimorfizmler ve bu polimorfizmlerin
SLC4AS _ genindeki SNP’ler sonugunda .hlperaktlf hipertansiyon lizerindeki etkileri Tablo 1'de
NBCe2'nin varligi, tuza duyarlt bireylerin bir alt  gynulmustur.
Tablo 1. Hipertansiyon ile Iliskili Genetik Polimorfizmler ve Etkileri
Gen E’Soll\ll?)orflzm Etkilenen Fonksiyon  Klinik Onemi Kaynak
1D Anjiyotensin ACE inhibitorii
ACE (rs4646994) dor}u_stur_ucu enzim tedfaVlsmf:_ yamti  Wang ve ark. (3)
aktivitesi etkileyebilir
M235T Anjiyotensinojen Anjiyotensin -~ reseptor
AGT . - blokerleri tedavisine  Kiling ve ark. (12)
(rs699) seviyeleri . .
yanit1 etkileyebilir
Sodyum tasima ve I -
ADDL ~ B460W kan basingr  Didretik - tedavisine o006 o (29)
(rs4961) N . yanit1 etkileyebilir
diizenlemesi
L Folat ve B12 vitamini
Ce77T Homosistein S
MTHFR (rs1801133) metabolizmast takylyesn_u_: yanitt ~ Wu ve ark. (16)
etkileyebilir
. Katekolaminerjik
comr  Valls8Met  Katekolamin ilaclara yaniti Chi Htun ve ark. (18)
(rs4680) metabolizmasi A -
etkileyebilir
ApoE &4 Lipid metabolizmasi Statin tedavisine yanitt Shi ve ark. (24)
etkileyebilir '
. Sempatik sinir sistemi
Katekolamin U -
T-1014C aktivitesini etkileyen
CHGA (rs4242432) depolama ve ilaclara yantt: Eser ve ark. (26)
saliimi j -
etkileyebilir
Muskarinik reseptor Tuz asitlamast — ve
CHRM3  rs10802811 L p ditiretik tedavisine yaniti ~ Zhang ve ark. (28)
sinyalizasyonu - -
etkileyebilir
SLCAAS 151017783 Sodyum bikarbonat  Diiiretik ' t;dawsme Gildea ve ark. (32)
kotransportu yanit1 etkileyebilir
. Kalsiyum kanal . .
CAV1 rs3807990 Kaveolin-1 blokerleri tedavisine Kurnaz Gomleksiz ve
ekspresyonu ark. (34)

yanitt etkileyebilir
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3. Hipertansiyonla Ilgili Gen Polimorfizmleri ve Beslenme

D Vitamini

Glines 15181 maruziyeti ve ardindan diyetin
dolagimdaki 25-hidroksi D vitamini
konsantrasyonlar1  {izerinde belirleyici  oldugu
diisliniilse de artan kanitlar genetik faktorlerin de D
vitamini diizeylerini etkileyebilecegini
gostermektedir  (35). Yash kadinlar iizerinde
gergeklestirilen  bir  ¢alismada, D3  vitamini

takviyesinin inflamatuar belirtegleri azalttigi ve D
vitamini eksikligi olan bireylerde toplam antioksidan
kapasiteyi artirdigt gézlemlenmistir. D vitamini
reseptorii (VDR) geninin BB/Bb genotipine sahip
olan bireyler, bb genotipine sahip olanlarla
kargilagtirildiginda takviyeye karsi daha fazla
duyarliik  gostermistir  (35).  Nutrigenetik  bir
degerlendirmenin, HT yonetiminde D vitamini
takviyesini kisisellestirerek uygulamak igin ek bir
arag olabilecegi bildirilmektedir (36).

B9 ve B12 Vitamini

Plazma homosistein, tek karbon metabolizmasinin
entegre bir belirleyicisidir. Homosistein diizeyleri ile
B6, B12 vitaminleri ve folat alimi arasinda ters bir
iliski bulunmaktadir (37). Hiperhomosisteinemisi
olan bireyler iizerinde yapilan prospektif bir kohort
caligmasinda, folat metabolizmasiyla iliskili
genlerdeki polimorfizmlerin folik asit takviyesinin
etkinligini nasil degistirdigi degerlendirilmistir.
Katilimcilara 90 giin boyunca giinde 5 mg folat
verilerek  tedavi  Oncesinde ve  sonrasinda
homosistein diizeyleri dl¢lilmiistiir. Ayrica, MTHFR
ve MTRR genlerindeki SNP'ler incelenmistir. Folat
takviyesinin homosistein seviyelerini diigirmedeki
etkinliginin,  tedavi  sonrasinda, = MTHFR'de
rs1801133 ve rs1801131 SNP'lerini ve MTRR'de
rs1801394 ve 1s162036 SNP'lerini tasiyan
katilimcilarda daha yiiksek oldugu saptanmustir (38).
Danimarka'da ¢ toplum temelli ¢alismadan
(Inter99, Health2006 ve Dan-MONICA10) 12,532
yetigkinin dahil edildigi bir arastirma
gerceklestirilmigtir. Calismada, B12 vitamini ve
folata iliskin genetik risk skorlarimin (GRS'lerin),
kan basinci ve lipidler arasindaki iliskisi
incelenmistir. Serum B12 vitamini ve folat igin
olusturulan GRS'ler, ilgili serum degerleriyle
iligkilendirilmigtir.  Yapilan kombine analizler
sonucunda, B12 vitamini GRS'leri ile kan basinci ve
lipitler arasinda bir iligki bulunamamistir. Folati
artiran  alellerin  sayismin  artmasi,  yliksek
yogunluklu lipoprotein (HDL) kolesterol
konsantrasyonlariyla iligkilendirilirken, kan basinci,
trigliserit, diisiik yogunluklu lipoprotein ve toplam

kolesterol diizeyleri arasinda herhangi bir iligki
gozlenmemistir (39).

Omega-3

Kisa vadeli randomize kontrollii ¢caligmalar ve uzun
vadeli kohort ¢aligmalari, hipertansif bireylerde ®-3
PUFA (omega-3 yag asitleri) tiiketiminin artmasi ile
diistik kan basinci1 arasindaki iliskileri belirlemistir
(40). 450 metabolik sendromlu birey {izerinde
yapilan bir ¢alisma, 12 hafta siiren bir diyet yag
modifikasyonunun potansiyel NOS3 gen-besin
etkilesimlerini anlamayi amaclamistir. Calismada,
cesitli genotip gruplart arasinda farkli inflamasyon
ve dislipidemi belirtegleri tespit edilmistir. NOS3
genindeki  rs1799983  SNP'si  ve  plazma
triagilgliserol (TAG) konsantrasyonlar ile plazma n-
3 PUFA durumu arasinda anlamli bir iligki
saptanmistir. Bulgular, bu bireylerin plazma TAG
konsantrasyonlarin1  azaltmak i¢in n-3 PUFA
tilketiminin daha biiyiikk fayda saglayabilecegini
diistindiirmektedir  (41). Vallée Marcotte ve
arkadaslarinin saglikli bireyler iizerinde yaptigi bir
calismada, katilimcilara 6 hafta siiresince 5 gram
balik yagi ile tedavi uygulanmistir. Bu tedaviyi alan
208 katilimer tlizerinde yapilan galigmada, omega-3
yag asitleri takviyesine yanit vermemeye neden olan
trigliserit diizeylerinin kontroliiyle iligkili alt1 gen
tizerinde 31 SNP saptanmigtir (42).

Tuz

Yiiksek kan basinci, kardiyovaskiiler hastaliklar i¢in
bir risk faktorii olup farmakolojik ve diyetsel

miidahaleleri gerektirmektedir. Yapilan
calismalarda, tuz duyarliligit kavraminin ve
bireylerin sodyuma farkli tepkiler verebilecek

olmasinin gbz ardi edildigi bildirilmektedir. Cogu
diyet miidahalesi, kan basincim1 distirmek igin
sodyum alimini azaltmaya odaklanirken, tuz
duyarlilig1 fenotipinin dikkate alinmasi Onemlidir.
Bu kavram, her bireyin tuz konusunda ayni derecede
duyarli oldugunu varsaymak yerine, bireyler
arasindaki  farkliliklar1 ~ vurgulamaktadir.  (43).
Genetik  faktorlerle  beslenme  aligkanliklart
arasindaki etkilesimin, kan basinci iizerindeki
etkilerini normotansif yetiskinlerde dogrulamay1
amaglayan bir arastirmaya 335 yetiskin dahil edilmis
olup genetik polimorfizmler ile besin tiiketimi
arasindaki iligki incelenmistir. Caligmada, rs699
polimorfizmi i¢in G aleline sahip bireylerin, sodyum
ve magnezyum tiiketiminin artmasinin kan basincini
etkiledigi saptanmustir. Ayrica, bu alele sahip
olanlarm, AA homozigotlarina kiyasla daha yiiksek
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SKB’ye sahip oldugu bulunmustur. Bununla birlikte,
rs1799722 polimorfizmine sahip bireylerin T aleli
ile daha yiiksek kalsiyum alimmin, CC
homozigotlarina goére daha yiiksek SKB ve DKB
seviyeleriyle iligkili oldugu bildirilmistir (11).

Diyet Modeli

DASH diyeti, HT’nin yonetilmesi ve
kardiyovaskiiler sagligin gelistirilmesi i¢in Snemli
bir beslenme stratejisi olarak bilinmektedir. Bu
diyette meyve, sebze, tam tahillar, yagsiz protein ve
az yagh siit drlnleri tiiketimi tesvik edilirken
sodyum, sekerli icecekler ve iglenmis gidalarin alimu
azaltilmaktadir. DASH diyetine uyumun saglanmasi,

bireylerin optimal kan basinci seviyelerine
ulagsmalarina ve bunu siirdiirmelerine yardimci
olmaktadir (44).

4. Nutrigenetik Yaklasimin
Simirlamalar

Kapsami ve

Nutrigenetik ve nutrigenomik alanlarinin temel
amaci, bireylerin genetik farkliliklarina bagh olarak
diyetin fenotipik etkilerini popiilasyon diizeyinde
incelemektir. Genetik cesitlilik, viicudun
metabolizmasini, bagirsak mikrobiyotasini ve besin
emilim siireglerini etkileyerek, insanlarin genel
saglik  durumlarmi  ve  yasam  kalitelerini
sekillendirmektedir ~ (45). Insanlarin  biyolojik
ozelliklerine uygun beslenerek saglik avantaji elde
edebilecekleri fikri, umut verici bir gelecegi isaret
etmektedir. Bu gelisim, klinik ve halk saglig
alanlarinda g¢alisan uzmanlar i¢in dnemlidir. Cilinkii
bu alandaki temel zorluklardan biri, genetik verilere
dayal1 kisiye 6zel beslenmeyi, bireylerin tercihlerine,
yeme aligkanliklarina, yasam tarzlarina ve
sosyokiiltiirel faktorlere entegre etmektir. Bu konuda
bir diger 6nemli sonug, saglik profesyonellerinin
konuya dair egitim almasinin gerekli oldugudur (46).
Nutrigenetik alaninda elde edilen verilerin klinik
uygulamaya doniistiiriilebilmesi i¢in  gen-besin
etkilesimlerine dair daha fazla kanita ihtiyag
duyulmaktadir. Oncelikle, kisisellestirilmis diyet
gereksinimlerinin -~ taniminin ~ netlestirilmesinin
onemli oldugu vurgulanmaktadir. Ayrica, belirli
genetik profillere sahip bireyler i¢in en uygun besin
alim kombinasyonlarinin belirlenmesi 6nemlidir.
Epidemiyolojik verilerin daha iyi anlasilmasi, ¢esitli

diyet miidahaleleri sonrasinda farkl
popiilasyonlarda gbzlemlenen tepkilerin
kaynaklarinin ~ anlagilmasina katki  saglayabilir.

Bunun yami sira, optimize edilmis miidahale ve
Onleme stratejileri gelistirmek, nutrigenetigin halk

saghgr Uzerindeki potansiyel etkilerini
koymak agisindan kritik 6neme sahiptir (37).

ortaya

5. Mevcut Bulgularin Yorumlanmasi

Danimarka merkezli bir arastirmada, B12
vitamini GRS'leri ile kan basinci ve lipitler arasinda
bir iliski bulunamamigtir. Folati artiran alellerin
sayisinin  artmasi, yiksek yogunluklu HDL
kolesterol konsantrasyonlariyla iligkilendirilirken,
kan basinci, trigliserit, diisiik yogunluklu lipoprotein
ve toplam kolesterol diizeyleri arasinda herhangi bir
iliski gozlenmemistir (39). Geleneksel gozlemsel
analizler, geng yetiskinlerde homosistein
konsantrasyonu ile kan basinci arasinda pozitif bir
iligki oldugunu gostermektedir. Ancak, Mendelyen
randomizasyon analizleri, genetik olarak artmis
homosistein seviyelerinin kan basinci, 6zellikle de
SBP ile iligkili olduguna dair giiglii bir kanit
sunmamistir. Homosisteinin kan basincindaki artisin
bir nedeni mi yoksa yalnizca bir belirteci mi oldugu
sorusunun onemli oldugu diigiinilmektedir. Ciinkii
kan homosistein seviyeleri, B6, B9 ve B12 vitamini
takviyeleri gibi giivenli ve diisik maliyetli
miidahalelerle etkili bir sekilde disiiriilebilmektedir
(47).

Yapilan bir ¢calismada, yasl kadinlarda D3 vitamini
takviyesinin, inflamatuar belirtecleri azalttigi ve D
vitamini eksikligi olan bireylerde toplam antioksidan
kapasiteyi artirdigi saptanmistir. Ayrica, VDR
geninin BB/Bb genotipine sahip bireylerin, bb
genotipine sahip bireylere gore takviyeye daha
duyarli oldugu goézlemlenmistir. Bu bulgular, D3
vitamininin potansiyel terapétik etkilerini ve genetik
faktorlerin takviye cevabindaki roliinii
vurgulamaktadir (35). Aksine, bir bagka c¢aligmada,
serum D vitamini (25(OH)D) diizeyleri ile kan SBP,
DBP ve hipertansiyon riski arasindaki iliskinin
incelenmesi amaclanmigtir. Norve¢ Trendelag
Saglik Caligsmasi'ndan elde edilen verilerle yapilan
kesitsel analizler, 25(OH)D'deki artisin SBP, DBP
ve hipertansiyon prevalansinda azalma ile iligkili
oldugunu gostermistir. Ancak prospektif analizler ve
Mendelyen randomizasyon yontemleri, bu iligkilerin
nedensel olmadigin1 ve 25(OH)D diizeyleri ile kan
basinci arasinda herhangi bir nedensel baglanti
bulunmadigini ortaya koymustur (48). D vitamini
takviyesinin farkli saglik parametreleri iizerindeki
etkilerini inceleyen bu iki calisma, literatiirdeki
celigkili bulgular1 yansitmaktadir. Bir yandan, yash
kadinlarda D3 vitamini takviyesinin inflamatuar
belirtecleri azaltmas1 ve antioksidan kapasiteyi
artirmasi, Ozellikle genetik yatkinligi olan bireylerde
potansiyel terapotik etkilerini ortaya koymaktadir.
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Diger yandan, genis kapsamli bir popiilasyonda
yapilan analizler, serum D vitamini diizeyleri ile kan
basinci arasinda nedensel bir iliski olmadigini
gostermektedir. Bu farkli sonuglar, D vitamininin
etkilerinin karmasikligin1 ve bireysel farkliliklarin
onemini  vurgulamaktadir.  Ozellikle, genetik
faktorler, yas, cinsiyet ve altta yatan saglik kosullari
gibi degiskenlerin, D vitamini takviyesine verilen
cevab1 etkileyebilecegi g0z oniinde
bulundurulmalidir. NOS3 genindeki 1rs1799983
SNP’si ile plazma triagilgliserol konsantrasyonlari
arasindaki iliski, n-3 PUFA aliminin bu bireyler i¢in
plazma TAG seviyelerini azaltmada daha biiyiik bir
etki saglayabilecegini gostermektedir (41). Bununla
birlikte, Dumont ve arkadaslarinin rs174546 genetik
varyantinin PUFA  alimindan bagimsiz olarak
plazma trigliseritleri ve nonHDL-C seviyelerini
diisiirmesi, genetik cesitliligin beslenme
stratejilerine olan etkisini desteklemektedir (49).
RAS ve KKS sistemlerine ait genlerdeki fonksiyonel
varyantlarm, kan basinc1 modiilasyonunda rol
oynadig1 daha oOnce belirtilmistir. Ancak, mevcut
literatiirde bu varyantlarin nutrigenetik perspektiften
incelendigi ¢aligmalar sinirlidir.
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Abstract: Medical ethics education aims to provide medical students with the ability to cope with ethical
issues they may encounter in their professional lives and to make ethical decisions. The place and
importance of ethics education in medical curricula is indispensable for developing skills such as being
aware of ethical issues and able to analyze complex ethical dilemmas. In psychiatry, ethics education
seems to be quite important due to the fact that patients are in a vulnerable group, their decision-making
capacities are reduced due to some mental health problems, due to issues such as the importance of
boundaries and confidentiality-privacy in the patient-doctor relationship, the dilemmas between
benefiting the patients and confidentiality or respecting autonomy and stigmatization. This article aims to
emphasize the importance of ethics education in medical education, especially in undergraduate
psychiatry education, from the perspective of both an academician and a medical student.

Keywords: Ethics, Psychiatry, Undergraduate Education

Ozet: Tip etigi egitimi ile tip 6grencilerinin meslek yasamlarinda karsilasabilecekleri etik sorunlarla basa
¢ikabilme ve etik karar verme yeteneginin kazandirilmasi hedeflenmektedir. Tibbi miidahaleler sirasinda
karsilagacaklar etik sorunlarm farkinda olma ve karmasik etik ikilemleri analiz edebilme gibi becerilerin
gelistirilmesi igin, tip miifredatinda etik egitiminin yeri ve 6nemi vazgecilmezdir. Psikiyatride, hastalarin
savunmasiz Ve incinebilir grupta olmasi, bazi ruhsal sorunlar nedeniyle karar verme kapasitelerinde
azalma goriilmesi, hasta-hekim iliskisinde sinirlarin ve gizlilik-mahremiyet gibi konularin 6nemi, bazi
psikiyatrik uygulamalar ile hastanin yararin1 gozetme ile gizlilik ya da hasta 6zerkliginin gozetilmesi
arasindaki ikilemler yasanmasi ve damgalanma gibi nedenlerle psikiyatride etik egitimi olduk¢a onemli
goriinmektedir. Bu yazi ile tip egitiminde ve ozellikle mezuniyet oncesi psikiyatri egitiminde etik
egitiminin 6nemini hem akademisyen hem 6grenci goziinden vurgulamak amaglanmaktadir.
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Mezuniyet Oncesi Etik Egitiminin Onemi

1. Giris

Modern tip egitiminin 6nemli bir pargasi olan
olgularin etik analizi ve tip etigi egitimi, tip
Ogrencilerinin meslek yasamlarinda
karsilasabilecekleri yasal, ahlaki ve etik sorunlarla
basa ¢ikabilme ve etik karar verme yetenegi
kazandirmayr  hedeflemektedir.  Tip  etigi
egitiminin hedefi hekim-hasta iligkisinin ahlaki
temellerinin  kavranmasi, tibbi arastirma ve
uygulamalarda hasta haklarimin  korunmasi,
toplum sagliginin goézetilmesi gibi kazanimlardir.
Hekimin tibbi bir karar alirken, yalnizca tibbi
nedenlerle degil ayn1 zamanda uluslararas1 kabul
gormis etik ilke ve degerlere dayanarak karar
verebilmesi gerekir. Tibbi miidahaleler sirasinda
karsilagabilecek  etik  sorunlar1  belirlemek,
karmasik etik ikilemlerle basa ¢ikabilecek bilgi,
beceri ve tutumlari gelistirmek tip etigi egitiminin
onemli konular1 arasindadir. Bu sekilde ancak
kisilerin hekimlik becerilerinin yaninda mesleki
ve ahlaki sorumluluklar1 konusunda bilingli ve
vicdanli bireyler olmalari saglanabilir. Tim bu
nedenlerle, tip miifredatinda etik egitiminin yeri
ve onemi vazgecilmezdirl.

En etkili 6gretim yontemlerinden biri, kiigiik
gruplar halinde yapilan disiplinlerarast ve vaka
temelli 6gretimdir. Bu yaklasim, 6grencilerin etik
problemleri analiz etmelerini tesvik ederken,
cesiti  bakis acilarn  ve  farkli  ahlaki
temellendirmeleri gbéz Oniine alarak tartigmalar
yapmalarin1  saglayarak aktif bir 6grenme
deneyimi sunar. Kii¢iik grup c¢alismalari,
ogrencilerin daha fazla katilim gostermesine ve
birbirleriyle etkilesim kurarak 6grenmelerine
olanak tanir. Yine etik egitiminde yaygin olarak
kullanmilan ve etik sorunlari, mevcut vakanin
oncesindeki benzer vakalarla analojiler kurarak
¢ozmeyi igeren vakadangelim (casuistry) yontemi
ile Ogrencilere paradigma vakalari konusunda
bilgi vermeyi igerir. Paradigma vakasi ile
kiyaslama yaparak benzer etik sorunlari iceren
vakalar degerlendirilir. Tip fakiiltelerinde verilen
etik egitimine baktigimizda, Tiirk Tabipler Birligi
(TTB) tarafindan hazirlanan Mezuniyet Oncesi
Tip Egitimi Raporu-2010°da belirtildigi iizere
Tiirkiye’de 2010 itibariyle 74 tip fakdiltesi egitim
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vermekte ve bunlar arasinda sadece 33 tip
fakiiltesinde tip etigi dersleri verilmektedir.

Mezuniyet 6ncesi psikiyatri egitimi ile psikiyatrik
belirti ve bulgular1 tamimak; sik goriilen ruhsal
hastaliklarin birinci basamak diizeyinde tanisini
koymak, tedavi etmek ya da uygun tedavi
basamaklarina yonlendirmek; acil psikiyatrik
durumlarda ilk miidahaleyi yapmak ve uygun
kosullarda  hastayr  sevk  etmek;  ruhsal
hastaliklardan korunma 6nlemlerini uygulamak ve
toplumu egitmek, psikiyatrik belirtilerle ilgili
olabilecek diger tibbi durumlarin ayirici tanisini
yapabilmek, 6n tamistm koymak ve uygun
branglara sevk etmek icin Ogrencilere gerekli
bilgi, beceri ve tutumlar1 kazandirmaktir.2 Temel
bilgi ve becerilere sahip hekimlerin yetisebilmesi
icin ¢erceve bir program hazirlanmasi gereksinimi
ile 2000’li yillarin basinda tip fakiiltelerinin
katkilar1 ile UCEP (Ulusal Cekirdek Egitim
Programi) hazirlanmisg, en son 2020 yilinda revize
edilmistir. Fakiiltelerin miifredatlarinda UCEP’i
temel almasi beklenmektedir. Program
degerlendirildiginde dolayli olarak psikiyatri
etigini ilgilendiren bazi konular yer almakla
birlikte psikiyatri etigi ile ilgili detayli bir baslik
yer almamaktadir. Psikiyatrinin kendine 6zgi
dogasi, hastalarin savunmasiz ve incinebilir grupta
olmasi, hastalarin bazi ruhsal sorunlar nedeniyle
karar verme Kkapasitelerinde azalma goriilmesi,
hasta-hekim iliskisinde simrlarin ve gizlilik-
mahremiyet gibi konularin 6nemi, baz1 psikiyatrik
uygulamalar ile hastanin yararin1 gozetme ile
gizlilik ya da hasta Ozerkliginin gozetilmesi
arasindaki ikilemler yasanmasi, damgalanma gibi
nedenlerle psikiyatride etik egitimi oldukc¢a
o6nemli goriinmektedir.3 Psikiyatrinin tip i¢indeki
Ozgiin konumu distiniildiigiinde, kisaca da olsa bu
konudaki egitimin yalmzca psikiyatri etigiyle
siirh bir farkindalik saglamayacagi, hekimlerin
genel tip etigi farkindah@mi artiracagi da
diistiniilebilir. Ancak tip fakiiltelerinde psikiyatri
stajlarinda psikiyatri etigi egitiminin yeterliligi ve
yogunlugu tartigmaya agiktir.

Psikiyatri egitiminin gelecegi ile ilgili diinyaya
baktigimizda, artan kiiresel go¢ nedeniyle kiiltiirel
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psikiyatri, alandaki ilerlemeler ile sinirbilim ve
teknolojinin  gelisimi ile
egitim, tip egitiminde oyun, telepsikiyatri
uygulamalart  giindeme  gelirken,  psikiyatri
uygulamalarinda etik sorunlarin farkli boyutlar
kazanacagr  disiniilmektedir; bu  nedenle
psikiyatride etik egitiminin de kendini siirekli
glincellemesi uygun olacaktir. Tirkiye Psikiyatri
Dernegi’nin ozellikle asistanlik ve uzmanlik
egitimi de dahil olmak iizere etik egitimini ve etik

simiilasyona dayali
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kodlar1 gelistirmek iizere yaptigi calismalar
dikkate degerdir. Psikiyatride etik yaklagimlar ve
akil hastaliklarinda damgalamayla miicadele gibi
konularin &gretilmesini zaruri gordiigiimiiz icin
tip egitiminin temel bir parcasi olarak psikiyatri
etiginin/psikiyatri etigi egitiminin ¢ekirdek egitim
programima dahil edilmesi gerektigini ve bu
nedenle tip fakiiltesi egitim programlarinin ve
psikiyatri staji miifredatinin gézden gegirilmesi
gerektigini diistinmekteyiz.

sayfasindan ulagilabilir.

©Copyright 2025 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr©Telif Hakki 2025 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web

516


http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

	47-3-2025 KÜNYE
	47-3-2025 KÜNYE
	47-3 mayıs
	KÜNYE
	47-2-2025 KÜNYE
	TIP DERGİSİ KÜNYE düzenelme



	47-3-2025  İÇİNDEKİLER

	1 DD   OM Microsurgical Subinguinal or Laparoscopic Palomo Varicocelectomy in adolescent patients, which technique is better (1)
	2 OM Serum Asprosin Levels in Patients with Hashimoto’s Thyroiditis-1
	3 OM Evaluation of The Knowledge Levels of Family Medicine Assistants Receiving Specialty Training in Izmir About Pressure Ulcer-1
	4 OM The Impact of Anesthesia Type on Bleeding and Blood Transfusion Requirements in High-Risk Cesarean Sections (1)
	5 OM Current topic in developing world,  Are early adolescents aware of climate change-2
	6 OM.ProofRead.Evaluating Inflammatory Markers in Sudden Sensorineural Hearing Loss-1
	7  OM Evaluation of YouTube Videos in Information about Thyroid Diseases During Pregnancy
	8 OM Retrospective evaluation of patients admitted to intensive care unit in Kahramanmaraş centered earthquakes in Turkey A single center analysis-1
	9 OM Global Shifts and Emerging  Themes in Parkinson’s Disease Rehabilitation  A Comprehensive 30 -Year Bibliometric Analysis-SON
	10 OM Proof-Effect of Body Composition and Hamstring Flexibility on Closed Kinetic Chain Lower Extremity Stability in Young Adults-1
	11 OM Bibliometric Analysis of Studies on the Relationship between COVID-19 Vaccines and Myocarditis
	12 OM Acil Servise Başvuran Travmatik Olmayan Göğüs Ağrısı Hastalarının Değerlendirilmesi İleri Dönük Gözlemsel Çalışma
	13 OM Obsesif Kompulsif Bozukluk ve Yeme Bozukluğu Tanısı ile İzlenen Ergenlerde Ortoreksiya Nervoza Belirtilerinin Karşılaştırılması-1
	14 OM 16.04.2025 perkütan Plantar Fasya Gevşetme , Kalkaneal Delik Açma ve Kalkaneal Spur Eksizyonu ile ESWT'nin Plantar Fasiit Tedavisindeki Karşılaştırmalı Sonuçları SON DÜ
	15 OM Examining the Link Between Impulsivity, Internet Addiction, Cyberbullying, and Cybervictimization Among Adolescents in a Child and Adolescent Psychiatr-1
	16 OM Pediatristlerin İnme Konusunda Farkındalık, İlgi ve Bilgi Düzeylerinin Değerlendirilmesi
	17 OM Sentrotemporal Diken Dalgalı Selim Epilepsi Hastalarının Demografik ve Elektroklinik Özelliklerinin Değerlendirilmesi
	18 OLGU-MILK FISTULA DEVELOPING FROM ACCESSORY BREAST AFTER LASER EPILATION, CASE REPORT
	19 OLGU-An Evolving and Rare Entity SMARCB1(INI-1)-Deficient Sinonasal Carcinoma
	20 DERLEME-Hipertansiyon ve Nutrigenetik.--son
	21 MEKTUP-MEZUNİYET ÖNCESİ ETİK EĞİTİMİNİN ÖNEMİ, PSİKİYATRİ PERSPEKTİFİ-1



