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HASARA KARSI KORUYUCU ETKILERI
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OZET

AMAC: Sunulan bu calismada yuiksek yagli diyet ve streptozo-
tosin ile deneysel tip 2 diyabet olusturulan farelerde metformin
tedavisinin karaciger ve boébrek dokularinda antioksidan etkisi-
nin arastirilmasi amaglandi.

GEREC VE YONTEM: Yirmi bir adet yetiskin (11-12 haftalik 15-
18 g) C57BL6 erkek fare rastgele lic gruba ayrildi; Kontrol gru-
bu (K), Diyabet grubu (D), ve Diyabet+Metformin tedavi grubu
(D+MTF). D ve D+MTF gruplar 4 hafta sireyle yag orani %60
olan yiiksek yagh diyetle beslendi. 4. Haftanin sonunda 30 mg/
kg tek doz streptozotosin intraperitoneal uygulanarak tip 2 di-
yabet olusturuldu. Metformin 300 mg/kg/glin dozunda gavaj
ile verildi. Deney sonunda alinan karaciger ve bébrek 6rnekle-
rinde; glutatyon (GSH), katalaz (KAT) ve malondialdehit (MDA)
diizeyleri spektrofotometrik yontemle olctildi. Hemotoksilen
ve Eozin ile boyanan doku kesitleri histomorfolojik olarak de-
gerlendirildi.

BULGULAR: Calisma sonuclari diyabetik hayvanlarin karaciger
ve bobrek dokularinda MDA diizeylerinin arttigini gosterdi.
Metformin tedavisinin her iki dokuda da MDA diizeylerini azal-
tip, GSH ve KAT dizeylerini artirdi§i ancak bu artigin karaciger-
de anlamli diizeyde olmadigi (p>0,05), boébrekte ise anlamli
dizeyde oldugu bulundu (p<0,05). Ayrica Histopatolojik de-
gerlendirme sonuglarinda D+MTF grubunda nadir alanlarda va-
kuolizasyon, yer yer nekroz ve sinozoidal tikaniklik goruliirken,
D grubu karacigerlerinde yogun vakuolizasyon, yiiksek oranda
sinozoidal tikaniklik ve nekroz goérildi. Bobrek dokusunda K
grubunda tiibller yapiin normal yapida oldugu; D grubun-
da, tiiblllerin genisledigi ve yogun kanama alanlarinin oldugu;
D+MTF grubunda ise nadir alanlarda tibdil yapilarinda vakuol-
lerin oldugu goraldi.

SONUC: Bu calismanin sonuglari, Diyabette dokularda oksidatif
stresin olustugunu, metformin tedavisinin diyabette artan ok-
sidatif stres Uizerinde dizeltici etki gostererek dokularda hasar
olusmasini engelledigini gdstermektedir.

ANAHTAR KELIMELER: Gulutatyon, Metformin, Oksidatif stres,
Tip 2 diyabet.

Gelis Tarihi / Received: 15.12.2020
Kabul Tarihi / Accepted: 06.08.2021

ABSTRACT

OBJECTIVE: In this study, it was aimed to investigate the anti-
oxidant effect of metformin treatment on liver and kidney tis-
sues in mice with experimental type 2 diabetes induced by a
high-fat diet and streptozotocin.

MATERIAL AND METHODS: Twenty-one adult C57BL6 male
mice were randomly divided into three groups as Control group
(C), Diabetes group (D), and Diabetes + Metformin group (D +
MTF). Groups D and D + MTF were fed a high-fat diet with 60%
fat for four weeks. After the 4th week, 30 mg/kg streptozotocin
was applied intraperitoneally, and type 2 diabetes was induced.
300 mg/kg/day Metformin was given by gavage. Glutathione
(GSH), catalase (CAT) and malondialdehyde (MDA) levels in li-
ver and kidney samples were measured by spectrophotometric
method. Tissue sections were stained with Hematoxylin and
Eosin and evaluated histomorphologically.

RESULTS: The results showed that MDA levels increased in the li-
ver and kidney tissues of diabetic animals. It was found that MTF
treatment decreased MDA levels in both tissues and increased
GSH and CAT levels, but this increase was not significant in the
liver (p> 0.05), while it was significant in the kidney (p <0.05). In
addition, in the histopathological evaluation results, vacuoliza-
tion, occasional necrosis and synozoid occlusion were observed
in rare areas in the D+MTF group, while intense vacuolization,
high rates of synozoidal occlusion and necrosis were observed
in group D livers. In kidney tissue, the tubular structure in the
group C was normal while the tubules were enlarged in group
D, and there were dense bleeding areas. In the D+MTF group,
vacuoles were observed in the tubule structures in rare areas.

CONCLUSIONS: The results of this study show that oxidative
stress occurs in tissues in diabetes and that metformin treat-
ment prevents tissue damage by showing a corrective effect on
the increased oxidative stress in diabetes.

KEYWORDS: Glutathione, Metformin, Oxidative stress, Type 2
diabetes.
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GiRiS

Tip 2 diyabet (DM), diyabetli hastalarin %90'in-
dan fazlasini olusturmaktadir. Diyabette artmis
kan glikoz seviyeleri dokularda mikrovaskuler
ve makrovaskuler komplikasyonlara yol agmak-
tadir. Hipergliseminin neden oldugu mikro-
vaskuiler ve makrovaskuler komplikasyonlarin
gelisiminin nedenleri arasinda; endotel dis-
fonksiyonu, ileri glikasyon son urunleri, serbest
radikallerin olusumunda artis, trombosit reakti-

vitesinde artis, sodyum-glukoz tasiyici (SGLT-2)
hiperekspresyonu yer almaktadir (1).

Diyabette reaktif oksijen tirlerinin (ROS) rolii
yillardir tartisiilmaktadir. Oksidatif stres, DM ve
DM’ye bagh olusan komplikasyonlar arasindaki
iliskilerin mekanizmalarini arastiran calismalar
gun gectikce atmaktadir (2). Normal ve saglik-
I huicrelerde ROS duzeyleri enzimatik ve enzi-
matik olmayan antioksidanlar tarafindan kont-
rol altinda tutulmaktadir. Oksidatif stres, ROS
ve vicudun antioksidan savunma kapasitesi
arasindaki herhangi bir dengesizlik, yaslanma
ve kanser, kardiyovaskiler hastaliklar, diyabet
ve diyabetik komplikasyonlarda dahil olmak
uzere ¢ok sayida hastalik ile yakindan iliskilidir
(3). DM'de, DM'nin baslica komplikasyonu olan
hiperglisemi olusumu ROS’un hiicresel diizey-
de artisini induklemektedir. Kronik hiperglise-
mi, vicutta inflamatuar bir ortam olusturarak
ROS’un olusumuna uygun ortami hazirlamis
olur. ROS Uretiminin artisi ve antioksidan en-
zim duzeylerinin azalmasi sonucunda oksidatif
stres meydana gelerek, kan glikoz seviyelerinin
uzun sure yliksek seyretmesine yol actigi diisu-
nulmektedir (4). Vicutta, oksidatif stres nedeni
ile olusabilecek hasari engellemek icin antioksi-
dan vitaminler, Glutatyon (GSH), katalaz (KAT),
superoksitdismutazdan (SOD) olusan antiok-
sidan enzimlerden olusan bir antioksidan sa-
vunma sistemi bulunmaktadir. GSH, SOD, KAT
ve GSH- Px gibi antioksidan enzimler ROS’larin
bir elektron rediiksiyonunu katalizlerler. Yapilan
deneysel ve klinik ¢alismalar DM'de oksidatif
stres nedeniyle ROS olusumunun ve lipit perok-
sidasyonunun bir belirteci olan malondialdehit
(MDA) seviyelerinin 6nemli oranda arttigi, hic-
re ici savunmada rol alan GSH, KAT ve SOD an-
tioksidan enzimlerinin azaldigi gézlenmistir. Bu
durumun DM'nin etiyolojisinde ve ilerlemesin-

de katkisi oldugu bildirilmistir (5). Tip 2 diyabet
risk faktorleri hakkinda artan bilgiye ve basarili
Oonleme programlarina iliskin kanitlara ragmen,
hastaligin insidansi ve yayginligi kiiresel olarak
artmaya devam etmektedir. Tarama program-
lari araciligiyla erken teshis ve giivenli ve etkili
tedavilerin varligi, komplikasyonlari dnleyerek
veya geciktirerek morbidite ve mortaliteyi azal-
tacaktir (1). Bir dimetilbiguanid olan metformin
(MTF), genellikle tip Il DM'nin kontrollinde rege-
te edilen hipoglisemik bir ilactir. MTF, ROS'a kar-
st dogrudan temizleyici bir etkiye sahiptir.

Bozulan antioksidan savunma sistemini tekrar
gliclendirerek ve DM'de oksidatif stres diizeyini
iyilestirmektedir (6). Yapilan calismalar, MTF'nin
gelismis glikasyon son urlinleri gibi oksidatif
stres belirteclerini azaltmadaki koruyucu etki-
sini ve antioksidan savunma mekanizmasinin
yeniden yapilanmasini, lipid peroksidasyonunu
azalttigini gostermistir (7). Bu ¢alismalarin so-
nuclart MTF'nin gu¢li bir antioksidan ajan oldu-
gunu kanitlar niteliktedir.

Arastirmamizda deneysel tip 2 DM olusturulan
farelerin karaciger ve bobrek dokularinda di-
yabetin oksidatif stres, antioksidan enzimler ve
doku histolojisinde neden oldugu degisiklikler
ve bu degisikliklere karsi metforminin koruyucu
etkisini ortaya koymak amaclandi.

GEREC VE YONTEM

Deney Hayvanlari ve Etik Beyan

Galismada ortalama 15-18 gram agirhiginda 11-
12 haftalik 21 adet C57BL6 erkek fare kullanildi.
Deney protokolleri Sakarya Universitesi Hayvan
Bakim ve Kullanim Etik Kurulu'ndan onay alin-
diktan (01.07.2020/37) sonra Sakarya Universi-
tesi Hayvan Laboratuvari'nda uluslararasi yo-
nergelere uygun olarak gerceklestirildi.

Tum fareler deneye baslamadan once bir hafta
boyunca (tel kafeslerde, 12/12 saat aydinlik/ka-
ranhk 1sik dongustinde, 22°C, sicaklikta, %50-60
nem) laboratuvar ortamina uyumluluklari sag-
land1. Fareler her grupta 7 hayvan olacak sekil-
de rastgele 3 gruba bolind.

Deney Hayvanlarinda Diyabetin indiiklenmesi

Diyabetik gruplarn olusturacak 14 farede hi-
perglisemiyi induklemek icin 4 hafta boyunca



toplam enerjinin (25,07 kJ/g) %60 yaglardan,
%20'si protein ve %20'si karbonhidratlardan
karsilayacak sekilde (%52,2 nisasta, %14,3 pro-
tein, %17,2 yag ve %16,3 lifler, seker, temel vi-
taminler ve mineraller) hazirlanan yiiksek yagh
diyetle (HFD) beslenmeleri saglandi (8). Fareler
4 haftanin sonunda 16 saat a¢ birakildi. 16 saat
acliktan sonra streptozotosin (STZ; (Cayman
Chemical item no, 13104, USA) 0.05M sitrat
tamponunda (pH 4.5) ¢6zdirildi ve 30 mg/kg
tek doz intraperitoneal uygulandi (9). STZ uy-
gulamasindan 72 saat sonra kuyruk veninden
alinan kan orneklerinden aclik kan glikoz sevi-
yeleri glikometri (CareSens Il- GM505C, Kore)
kullanilarak olculdi. A¢lik kan glikoz seviyeleri
150-250 mg/dL olan fareler hiperglisemik kabul
edildi ve deney icin kullanildi.

Deney Tasarimi

Kontrol Grubu (K): Bu grup kontrol grubu olarak
belirlendi. Bu gruptaki fareler 8 hafta boyunca
(14,3% protein, 4% yag, 65,4% nisasta ve 16,3%
seker, lifler, vitamin ve minerallerden olusan)
normal fare yemi ve musluk suyu ile beslendi.
Ayrica herhangi bir islem yapilmadi. Diyabet
olusturulduktan 3 guin sonra 14 hayvan tekrar
rastgele her grupta 7 fare olacak sekilde diya-
bet ve metformin tedavi grubu olmak tzere iki
gruba ayrnildi.

Diyabet Grubu (D): Bu gruptaki farelere diyabet
olusturma protokolii uygulandi. 4 hafta boyun-
ca YYD'yle beslenerek hiperglisemi indiiksiyo-
nu yapildi. Protokole uygun 30mg/kg STZ i.p.
uygulanarak Tip 2 DM olusturuldu. Hayvanlar
diyabet olduktan sonrada 4 hafta daha YYD'yle
beslenmelerine devam edildi.

Diyabet ve Metformin Grubu (D+MTF): Bu gruptaki fa-
reler tedavi grubu olarak belirlendi. Farelere de-
neysel tip 2 diyabet olusturma protokoli uygu-
landi. Farelere 30mg/kg STZ i.p. uygulandi.

Metformin (MTF) 300mg/kg/giin dozunda (10)
%0,09 izotonik icerisinde ¢o6zlildikten sonra
4 hafta boyunca gavaj yolu ile verildi. Diyabet
olustuktan sonra bu gruptaki farelerin beslen-
mesine normal standart diyet ile devam edildi.

8 haftalik deney sonunda, hayvanlar son teda-
viden yirmi dort saat sonra asiridoz anastezi
uygulanarak (pentobarbital 300 mg/kg i.p.) ser-
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vikal dislokasyon ile sakrifiye edildiler. Alinan
karaciger ve boébrek dokulari biyokimyasal ana-
liz icin -20°C'de saklandi. Histopatolojik ince-
lemeler icin alinan 6rnekler ise %10 tamponlu
formalin icinde sabitlendi.

Histopatolojik Degerlendirme

Farelerden histopatoloji icin alinan karaciger
ve bobrek dokulari 48 saat %10 luk formaldehit
sollisyonunda fikse edildi. Daha sonra 6rnekler
%60, %70, %80, %96 ve %100 Itk alkol serilerin-
den gecirilerek dehidrasyon islemi uygulandi.

Ardindan ksilol serilerinden gecirilen dokulara
seffaflastirma islemi yapildi ve parafin bloklara
gomuldi. 4 mikronluk kesitler alindi ve hemo-
toksilen eozinle (H&E) ile boyandi. Isik mikros-
kobunda (Olympus CX31-Japan) incelenerek
fotograflar cekildi. Karaciger dokusu Suzuki'nin
(11) yari sayisal modifiye skorlama sistemi kulla-
nilarak sintizoidal tikaniklik, nekroz, vakuolizas-
yon acisindan histopatolojik degerlendirmeler
yapildi. Bobrek doku kesitlerini yari kantitatif
degerlendirmek icin tasarlanmis bébrek hasari-
nin olgegi derecesi (tibuler hiuicre nekrozu, si-
toplazmik vakuol olusumu, kanama ve tibiler
dilatasyon) kullanildi (12). Spesifik olarak, bob-
regin tutulum yulzdesine bagh olarak hasarin
derecesine gore tek bir derin koronal boélim
mikroskop altinda incelendi ve 0, normal bob-
rek; 1, minimum hasar (%0-5 katihm); 2, hafif
hasar (%5-25 tutulum); 3, orta derecede hasar
(%25-75 katilim); ve 4, siddetli hasar (%75-100
tutulum) seklinde puanlama yapilarak deger-
lendirildi (13).

Oksidatif stres belirteclerinin degerlendirilmesi

Karaciger ve bobrek dokulari (100mg) %0,9
NaCl ¢ozeltisiile yikandiktan sonra santriflj edil-
di (+4 °C, 3000 RPM, 10 dk). Sonra soguk %1,15
KCl, 0,01 M sodyum potasyum fosfat (pH=7.4)
¢Ozeltisi ile karistirilarak %10’luk doku homoje-
natlar hazirlandi. Homojenatlar +4°C'de 20 dk
santriflj (10.000xg) edildi. Elde dilen siperna-
tantlardan Lowry yontemi kullanilarak protein
Olcim yapildi (14). Lipid peroksidasyonun son
drtinlerinden olan MDA tayini Buege ve Aust’un
yontemi kullanilarak (15), indirgenmis glutat-
yon (GSH) konsantrasyon tayini Beutler’in yon-
temi kullanilarak (16), KAT aktivitesi Iwase'nin
yontemi kullanilarak belirlendi (17).
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Bu calisma Sakarya Universitesi Hayvan Bakim
ve Kullanim Etik Kurulu tarafindan onaylanmis-
tir (01.07.2020/37).

istatistiksel Analiz

istatistiksel analizler SPSS 22.0 paket programi
(SPSS Inc. ve Lead Tech. Inc. Chicago. ABD) kul-
lanilarak yapildi. Verilerin normal dagihimi igin
Shapiro Wilk testi kullanildi. ikiden fazla degis-
kenin karsilastirlmasinda Kruskal Wallis testi
kullanildi. Grup ici tekrarli 6lciimlerin deger-
lendirilmesi Friedman Test ile yapildi. Test so-
nucunun anlaml olmasi durumunda ikili karsi-
lastirmalar Wilcoxon test ile yapildi ve olasi alfa
hatalarini 6nlemek icin Bonferroni dizeltmesi
yapildi. Tim sonuglar medyan ve interquartil
range (IQR) olarak sunuldu. P<0,05 olan sonuc-
lar anlamli olarak kabul edildi.

BULGULAR

Viicut Agirhgi ve Kan Sekeri Seviyeleri

Deney gruplarina ait viicut agirliklar degisimi
ve kan glikoz seviyelerindeki degisimler Tablo
1'de sunuldu. Calisma baslangicinda tim grup-
lar arasi viicut agirhgr ve kan glikoz seviyeleri
yoninden istatistiksel acidan anlamh farklilhk
yoktu (p>0,05). Yapilan grup ici karsilastirmada
K grubu ve D+MTF grubunda vicut agirliklari
1. hafta ile kiyaslandiginda 4. hafta ve 8. hafta
arasinda, 4. hafta ile kiyaslandiginda 8. hafta
arasinda istatistiksel farklilik bulundu (hepsi
icin p= 0,006). Gruplar arasi karsilastirmada ise
K ile kiyaslandiginda D+MTF grubu arasinda 4.
hafta viicut agirliklarinda, D ile kiyaslandiginda
D+MTF grubu arasinda 8. hafta viicut agirhkla-
rinda istatistiksel olarak anlamli fark oldugu go6-
ruldu (sirasi ile p=0,000, p=0,000) (Tablo 1).

Tablo 1: Deney hayvanlarinin 1., 4. ve 8. hafta vicut agirliklan
ve kan glikoz seviyelerindeki degisim

Grup 1.hafta 4. hafta 8.hafta  Grupigi  Grupici
Parametre  (Hergrup;n=" Median (IQR) ~ Median (IR) ~ Median(IQR) ~ P Anlamhitk
7
K 1650(0,60) 1920 (090  2240(080) 14,18,
L 0,001
Viicut agirhigt 48
(® D 1640(050)  2030(090)  2960(170) 0001 18
D+MTF 1640(040)  22,60(050)  17,20(0,60)* 14,18,
0,001 "
K 8930(200)  9030(320)% 89,60 (260)* 0857 .
Kan sekeri D UG MO30(1400) 2430(1290) (o 1418
(mg/dL) ' 48
D+MTF 90,00(3,00)  13550(11,80) 140,80 (370) 1-4

0,005

K: Kontrol, D: Diyabet, D+MTF: Diyabet ve Metformin tadavi grubu, IQR: Interquartile Range. Anlamlilk simm P<0,05 olarak kabul
edildi. Sonuglar medyan (IQR) olarak verildi. Gruplar arast kargilagtirmalar. *p<0,05 D+MTF ile kargilagtinidiginda, **p<0,001 D ile
kargilagtnldiginda, *p<0,001 D ve D+MTF ile karsilastirldiginda.

Deney suresince grup ici kan glikoz seviyeleri
incelendiginde istatistiksel olarak anlamh fark-
hhk yoktu (p>0,05). D ve grubunda 1. hafta ile
kiyaslandiginda 4. hafta ve 8. Hafta arasinda, 4.
hafta ile kiyaslandiginda 8. hafta arasinda ista-
tistiksel farklihk bulundu (hepsi icin p= 0,006).

D+MTF grubunda 1. hafta ile kiyaslandiginda
4. hafta ve 8. hafta arasinda, istatistiksel farkh-
hk goruldu (hepsi icin p= 0,006). Kan kan gli-
koz seviyeleri agisindan yapilan gruplar arasi
karsilastirmada 4. hafta sonunda standart fare
yemi ile beslenen K grubu ile karsilastirildigin-
da YYD ile beslenen D ve D+MTF gruplarinda
kan glikoz sevilerinde istatistiksel olarak an-
lamli diizeyde artis oldugu bulundu (her ikisi
icin p=0,000). D ve D+MTF gruplari arasinda
kan glikoz seviyeleri acisindan anlamh farkhhk
yoktu (p>0,05). Dort haftalik Metformin teda-
visinden sonra D+MTF grubu kan glikoz se-
viyeleri tedavi almayan D grubuna kiyasla is-
tatistiksel olarak anlamh duizeyde dusuk iken
(p=0,001), K grubuna kiyasla istatistiksel acidan
anlamh diizeyde yuksekti (p=0,000) Tablo 1.

Biyokimyasal Parametreler

Karaciger dokusu MDA, GSH ve KAT duzeyle-
ri Tablo 2'de sunulmustur. Karaciger dokusu
MDA dizeyleri D'de en yuksek dulizeyde iken
[0,84(1,15)] tedavi grubu olan D+MTFde en
dusuk [0,62 (0,46)] duzeydeydi. Gruplar arasi
karsilastirmalarda istatistiksel olarak anlamli
farkhhk yoktu. (p>0.05). GSH ve KAT diizeyle-
rinde K grubuna gore D+MTF'de artis, D'de ise
azalma tespit edildi. GSH degerleri: K'de; 2,07
(1,17),D'de; 1,52 (0,79), ve D+MTF'te 1,95 (1,19);
KAT degerleri: K'de 1,60 (1,08), D'de 1,55 (0,27),
ve D+MTFde 2,08 (0,97) oldugu gortldi. Met-
formin uygulamasinin GSH ve KAT duizeylerinde
artisa neden oldugu, fakat bu artisin istatistiksel
yonden anlamli olmadigi tespit edildi (p>0.05)
(Tablo 2).

Tablo 2: Deney gruplari karaciger dokularinda biyokimyasal pa-
rametrelerin karsilastirimasi

Grup MDA (nM/mg) GSH (uM/mg Protein) KAT (U/mg Protein)
(Hergrupn="7) Median (10R) Median (10R) Median (10R)
K 075(L11) WL 1,60(1,08)
D 084(L15) 152(079) 155(027)
D+MTF 062 (046) 195(119) 208(097)
P Degeri 005 p005 p005

K: Kontrol, D: Diyabet, D+MTF: Diyabet ve Metformin tadavi grubu, 1QR: Interuartile Range. Anlamllk sinm P<0,05 olarak kabul
edildi, Sonuglar medyan (IQR) olarak verldi. Tim karstlagtirmalar igin p>0.05



Calismamizin sonucunda; bobrek MDA sevi-
yeleri diyabet grubu olan D'de, K ve D+MTF'ye
oranla artmis oldugu ancak bu artisin istatis-
tiksel acidan anlamlh olmadigi bulundu (K; 0,80
(0,26), D; 0,89 (0,41), D+MTF; 0,59 (0,19). Bobrek
GSH dlzeylerinin D+MTFde K ve D’ye oran-
la anlaml dizeyde artis gosterdigi (sirasiyla
p=0,012, p=0,004) belirlendi. KAT duzeyleri in-
celendiginde; KAT duzeyi D'de, K ve D+MTF'ye
kiyasla oldukg¢a dusukti. Gruplar arasi karsilas-
tirmada bu dusUs istatistiksel agidan anlamliydi
(sirasiyla p=0,005, p=0,010), (Tablo 3).

Tablo 3: Deney gruplar bobrek dokularinda biyokimyasal pa-
rametrelerin karsilastirimasi

Grup MDA (nM/mg) GSH (uM/mg Protein) KAT (U/mg Protein)
(Her grupn=7) Median (IQR) Median (IQR) Median (IQR)
K 0,80 (0,26) 1,54(0,08) 207(0,51)
D 0,89 (041) 1,33(0,64) 153(0,66)
D+MTF 0,59(0,19) 3,18(1,60) 1,81 (1,00)
P Degeri p>0,05 0,004 (D-D+MTF) 0,005 (K-D)
0,012 (K-D+MTF) 0,010(D-D+MTF)

K: Kontrol, D: Diyabet, D+MTF: Diyabet ve Metformin tadavi grubu, IQR: Interquartile Range. Anlamhlik simiri P<0,05 olarak kabul
edildi. Sonuglar medyan (IQR) olarak verildi.

Histopatolojik Bulgular

Genel olarak kontrol grubunda portal ven, ka-
raciger sinozoidleri normal hiicre kontlrlerinde
oldugu gozlendi. Vakuolizasyon, sinozoidal ti-
kaniklik ve nekroz acisindan degerlendirme ya-
pildiginda kontrol grubunda karaciger dokusu
normal bir yapi gosterdi. Diyabet+Metformin
tedavi grubunda nadir alanlarda vakuolizasyon,
yer yer nekroz ve sinozoider tikaniklik gorald.

Diyabetik gruptaki farelerin karaciger dokula-
rinda ise yogun bir sekilde vakuolizasyon, yuk-
sek oranda sinozoidal tikaniklik ve nekrozun ol-
dugu goruldu($ekll 1A, B, Q).

g ST W “
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Sekil 1: Farelerde yiiksek yagh diyet / streptozotosin ile |nduk-
lenen tip 2 diyabette metforminle tedaviyi takiben karacigerde-
ki histolojik degisikliklerin goriintuleri (Siyah ok; nekrotik alan-
lar). A: Kontrol, B: Diyabet, C: Diyabet+Metformin

Bobrek dokularinin histopatolojik degerlendir-
meleri yapildiginda glomerulus ve renal tiibul-
lerin morfolojik yapilarinda farkliliklarin oldugu
goriuldu. Kontrol grubunda; glomerdl ve tiibi-
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ler yapinin histolojik olarak normal yapida oldu-
gu; Diyabet grubunda, genislemis tubduller ve
yogun kanama alanlarinin oldugu; diyabet ve
metformin tedavi grubunda ise normale yakin
glomeruler yapinin gorilmesi ile beraber, nadir
olarak tubdl yapilarinda vakuollerin oldugu go-
raldi ($ek|I 2A, B, Q).
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Sekil 2: Farelerde yiiksek yagll dlyet / streptozotosin ile induik-
lenen tip 2 diyabette metforminle tedaviyi takiben bobrekteki
histolojik degisikliklerin goruntuleri. A: Kontrol, B: Diyabet,

C: Diyabet+Metformin

TARTISMA

Yapilan deneysel ve kilinik ¢calismalar diyabette
lipid peroksidasyonunun artmasi sonucunda
metabolik kontroliin azaldigini ve olusan oksi-
datif stresin diyabetin komplikasyonlarinin geli-
siminde rol oynayabilecegini bildirmektedir.

Diyabette artan lipid peroksidasyonu nedeni ile
hicre zarinin akiciliginda degisiklikler olusmasi
ile glikozun huicre icine tasinmasini azaltmakta-
dir (18). Calismamizda dort hafta boyunca YYD
ve STZ ile induklenerek Tip 2 DM olusturulan
farelerde Metformin tedavisinin farelerin kara-
ciger ve bobrek dokularindaki koruyucu etkileri
biyokimyasal ve histopatolojik olarak arastirild.

Calismamizda, dort haftalik YYD ile beslenme
sonunda farelerde kilo ve kan glikoz seviyele-
rinde artisin oldugu goruldi. Yapilan bazi calis-
malarda bizim calismamizda oldu gibi yuksek
yagli diyetin hiperglisemiye ve insilin rezistan-
sina yol actigi gosterilmistir (19, 20). Tripathy ve
ark. calismalarinda yuksek yagli diyet ile besle-
nen farelerde hiperglisemik, hiperinsulinemik
ve hipertrigliseridemik bir metabolik tablonun
olustugunu bildirmislerdir (21). Calismamizda
MTF tedavisine baslandiktan sonra farelerde
kilo kaybinin basladigi goérildi. Tedavinin son
haftasinda D+MTF grubundaki farelerin hem
ortalama viicut agirhiklarinda hem de kan glikoz
seviyelerinde belirgin bir sekilde diisis oldu.
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Bu durum MTF'nin aclik durtlsiini azaltarak
kilo kaybina yapmasi 6zelliginden kaynaklan-
maktadir. Metformin bu 6zelligi nedeni ile 6zel-
likle kilolu ve obez bireylerde Tip 2 DM tedavisi
icin oral olarak ilk tercih edilen ajandir (22).

Metformin, Tip 2 DM tedavisinde tim diinyada
en sik recete edilen ilagtir. Cok yonli faydal et-
kilere sahip olmasi nedeniyle potansiyel olarak
yeni klinik uygulamalar icin de kullanimi 6ne-
rilmektedir (23). Karbonhidrat, protein, ve lipid
metabolizmasindaki bozukluklarin yani sira hi-
perglisemik kosullarda oksidatif stres diyabetik
hastalarda karaciger hasarinin en 6nemli nede-
nidir. Ayrica bobrek dokusuda diyabette serbest
radikal olusumu ve arteriyel hipertansiyonla
iliskili oksidatif hasardan etkilenir ve bu durum
diyabetik nefropatiye neden olur (24).

Lipid peroksidasyonu ayni zamanda, diyabetik
hayvanlarda ciddi doku hasarina neden olan
asiri serbest radikal tGretimini tetikler. Bu neden-
le, diyabeti yonetmek icin antioksidanlar ve ser-
best radikal temizleyici molekiiller araciligiyla
zararli olan ROS’ un hizli bir sekilde zararsiz sevi-
yelere indirilmesi gereklidir. STZ ile indiiklenen
diyabetik farelerde hepatik ve renal antioksidan
enzimlerin belirgin bir sekilde baskilandigi g6z-
lendi.

Calismamizda MTF tedavisi alan farelerin karaci-
ger ve bobrek dokularinda oksidatif stres belir-
teci olan MDA duizeyleri K ve D grubuna kiyasla
daha disiiktl. Yine hiicre ici nemli antioksidan
enzimlerden olan GSH ve KAT aktivitesi D+MTF
grubunda daha yuksekti. Bu yukseklik bébrek
dokusunda anlamli diizeydeydi. Calismamiz so-
nuclari daha 6nceden arastirmacilar tarafindan
bildirilen bulgularla uyumludur (25, 26). Yapilan
bir calismada STZ ile induklenen diyabetik fare-
lerde Karaciger dokularinda MDA diizeylerinin
arttigi, GSH ve KAT diizeylerinin ise azaldidi ra-
por edilmistir (27). Nabi ve ark. (28) arastirmala-
rinda diyabetik farelerde, hepatik (SGOT, SGPT
ve ALP) ve renal (serum Ure ve kreatinin) fonksi-
yonel belirteclerin yiksek oldugunu, bu enzim
aktivitelerinin diyabetik tedavi gdren grupta
normale yakin seviyelerde oldugunu bildirmis-
lerdir. Wnag ve ark. (29) da benzer sekilde di-
yabetik farelerde karaciger enzimlerinin artis
goOstermesinin nedenini artmis ketogenez ve
glukoneogenez ile iliskilendirmislerdir.

Calismamiz bobrek dokularinin histopatolojik
degerlendirmelerinde tedavi alan D+MTF gru-
bundaki farelerin glomeruler ve tibdller yapi-
larin normale yakin oldugu nadir olarak tubdil
yapilarinda vakuollerin oldugu goérildi. D gru-
bunda bobrek dokusunda ciddi hasarlanmadin
varhgi tespit edildi. Yine D+MTF tedavi grubun-
da nadir alanlarda vakuolizasyon, yer yer nekroz
ve sinozoider tikanikhklarin oldugu, D grubun-
da ise yogun vakuolizasyon, yiiksek oranda si-
nozoidal tikaniklik ve nekrozun oldugu goralda.

Yapilan bir calismada STZ ile indiiklenmis diya-
betik ratlarda, diyabete bagli gelisen anormal
karaciger hicrelerinin olusumunun metformin
tedavisi ile baskilandigini bildirmislerdir (30).

Bir baska calisma da thioacetamide ile hepatik
hasar olusturulan ratlara metforminin uygulan-
masinin hepatik hiicrelerde koruyucu etkisinin
oldugunu belirtmislerdir. Bu ¢alismada metfor-
minin karaciger fibrozunu 6nemli dlclide inhibe
ettigini ve karacigerin yapisini kismen korudu-
gunu vurgulanmistir (31). Albasher ve ark/da
YYD ve STZ ile indiiklenen diyabetik farelere
MTF tedavisi ile beraber yardimai bir antioksi-
dan ajan kullanarak antioksidan, antiapopitotik
ve anti-inflamatuvar etkilerini biyokimyasal ve
histopatolojik olarak arastirmislar. Arastirmanin
sonucunda karaciger ve bobrek ve pankreas
dokularinda lipit peroksidasyonu ve nitrik oksit
duzeylerinin artigi, karaciger enzimleriden AST,
ALT dizeylerinde artisin oldugunu, MTF tedavisi
alan grupta hem bu parametrelerin azaldigini
hem de antioksidan enzimlerden SOD, KAT, GSH
ve GPx diizeylerinde 6nemli diizeyde artis ve
apopitozun azalmis oldugunu gostermislerdir.
Ayrica mikroskobik olarak, STZ enjekte edilmis
farelerin bobrek dokusunda glomeriiler tikanik-
hk, bowman kapsulinde genisleme, vakuolar
dejenerasyon, interstisyel dokudaki inflamatu-
ar hicreler ve bazi renal tibdullerin limeninde
hasarlanmalarin oldugunu tedavi grubunda bu
hasarlarin azaldigini bildirilmistir (10).

Ozetolarak, mevcut calismaYYDile beraber STZ
enjeksiyonunun, insilin seviyelerinde bir dlss
ile serum glikoz seviyelerinde ve oksidatif stres
belirteclerinde artislara, antioksidan enzimler-
de kayda deger azalmalara neden oldugunu
ortaya koydu. Ayrica, Metformin ile tedavi edi-
len farelerin hepatorenal dokularinda oksidatif



stresin arttigi antioksidan enzimlerin azaldigi,
Metformin tedavisinin diyabetin neden oldugu
diyabetik hepatorenal hasari tersine cevirdigi
veya hasari hafifletmede etkili oldugu goruld.
Ancak metforminin uzun donemde kullanimi-
nin etkilerini derinlemesine arastirilmasi igin
daha fazla ¢alisma yapilmasi gerekmektedir.
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OZET

AMAC: Polikistik over sendromu (PKOS), premenopozal kadin-
larda en sik goriilen endokrin patolojidir ve cesitli sistemleri
etkileyen karmasik bir sendromdur. PKOS'un kemik metaboliz-
masi Uzerindeki etkileri hakkinda ¢ok sayida ¢alisma yapilmistir,
ancak PKOS'da osteoporoz riski konusundaki veriler geliskilidir.
Wingless-type mouse mammary tumor virus integration site
(Wnt) yolu, kemik metabolizmasinin diizenlenmesinde énemli
rol oynar. Bu yolun inhibitorleri olarak Sklerostin (Scl) ve Dick-
kopf-1 (DKK1) son zamanlarda osteoporozun terapotik tedavisi-
icin hedefler haline gelmistir. Bu ¢alisma, PKOS'lu kadinlarda Scl
ve DKK1 duzeylerini belirlemeyi amacglamistir.

GEREC VE YONTEM: Bu calismada PKOS tanisi konulmus 36 ka-
din ve 35 saglikli gonalli retrospektif olarak incelendi. Her iki
grup, demografik, antropometrik, biyokimyasal parametrelerin
yani sira Scl ve DKK1 seviyeleri acisindan karsilastirildi.

BULGULAR: Scl seviyesi, PKOS grubunda 42,68 + 13,28 pg / mL
ve kontrol grubunda 45,69 + 11,79 pg / mL idi ve istatistiksel ola-
rak benzerdi. DKK1 seviyesi, PKOS grubunda 1444,73 + 611,30
pg / mL ve kontrol grubunda 1204,26 + 660,88 pg / mL idi ve
istatistiksel olarak benzerdi. PKOS grubunun viicut kitle indeksi
(VKI) ve bel/kalca orani (BKO) degerleri, istatistiksel olarak an-
lamli olmamasina ragmen, kontrol grubuna gore daha yiksekti.

SONUC: Bu calisma, PKOS'lu kadinlarla saglikli bireyler arasin-
da, Scl ve DKK1 diizeyleri bakimindan anlamli bir fark olmadi-
gini gostermistir. Amenore PKOS olgularinda kemik kaybina
neden olsa da, hiperandrojenemi ve hiperdstrojeneminin ke-
mik yogunlugu tizerindeki olumlu etkileri dengeleyici bir unsur
olarak kabul edilebilir.

ANAHTAR KELIMELER: Polikistik over sendromu, Osteoporoz,
Sclerostin, Dickkopf-1.
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ABSTRACT

OBJECTIVE: Polycystic ovary syndrome (PCOS) is the most
common endocrine disorder in premenopausal women, and
it is a complex syndrome affecting various systems. Numerous
studies have been carried out, on the effects of PCOS on bone
metabolism, but currently, there is no clear information about
the risk of osteoporosis in PCOS. The wingless-type mouse
mammary tumor virus integration site (Wnt) pathway plays an
important role in the regulation of bone metabolism. As inhi-
bitors of this pathway, Sclerostin (Scl) and Dickkopf-1 (DKK1)
have recently become therapeutic targets for osteoporosis
treatment. This study aims to determine Scl and DKK1 levels in
women with PCOS.

MATERIAL AND METHODS: In this study, 36 women diagno-
sed with PCOS and 35 healthy volunteers were examined ret-
rospectively. Both groups were compared in terms of demog-
raphic, anthropometric, and biochemical parameters as well as
Scl and DKKT1 levels.

RESULTS: The level of Scl was 42,68 + 13,28 pg/mL in the PCOS
groupand45,69+11,79pg/mLinthecontrolgroup,indicatingno
statistically significant difference. The level of DKK1 was 1444,73
+611,30 pg/mLin the PCOS group, and 1204,26 + 660,88 pg/mL
in the control group, indicating no statistically significant diffe-
rence. The body mass index (BMI) and waist to hip ratio (WHR)
values of the PCOS group were higher than the control group,
although these differences did not reach statistical significance.

CONCLUSIONS: This study shows that there were no significant
differences between women with PCOS and healthy individuals
in terms of Scl and DKK1 levels. Although amenorrhea causes
bone loss in PCOS patients, the positive effects of hyperand-
rogenemia and hyperestrogenemia on bone density can be
regarded as a balancing effect.

KEYWORDS: Polycystic ovary syndrome, Osteoporosis, Scleros-
tin, Dickkopf-1.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is the most
frequently observed endocrine disorder in
women (1, 2). It is a complex syndrome chara-
cterized by biochemical or clinical hyperand-
rogenism, oligo-anovulation, and insulin resis-
tance. It leads to problems such as menstrual
irregularities, hirsutism, infertility, obesity, dys-
lipidemia, and can cause type Il diabetes mel-
litus (DM) and cardiovascular disorders in later
life (3, 4). How bone metabolism is affected by
PCOS is not yet clear. Many hormonal changes
and body-composition changes that can affect
bone metabolism occur in PCOS. There are se-
veral studies showing that bone mineral density
(BMD) increases (5, 6), remains unchanged (7-
9), or decreases (10, 11) in PCOS patients. It can
be speculated that hyperandrogenism, obesity
and hyperinsulinemia prevent osteoporosis in
PCOS patients; however, amenorrhea, increa-
sed cortisol, hypovitaminosis D and a decrease
in growth hormone levels lead to decreased
BMD (10, 12).

The Wnt pathway has a central role in the de-
termination of bone mass. Pathways triggered
upon wingless-type mouse mammary tumor
virus integration site (Wnt) activation lead to
an increase in osteoblastic activity (13). The
Whnt inhibitors, such as Sclerostin (Scl) and Di-
ckkopf-1 (DKK1) bind low-density lipoprotein
receptor-related protein (LRP) 5/6 co-recep-
tors, inhibiting their interaction with Wnt. It has
been also shown that mutations which cause
overexpression of Scl and DKK1 lead to the de-
velopment of osteoporosis (14). Inhibition of
Scl and DKK1 with specific antibodies and inhi-
bitors has also a protective effect against osteo-
porosis, increasing bone production (15).

There are no studies in the literature on how
PCOS, which affects numerous metabolic pat-
hways and has controversial effects on the
bone, affects the Wnt pathway, which plays a
critical role in bone metabolism. The present
study aims to identify how Scl and DKK1 levels
change in women with PCOS.

MATERIALS AND METHODS

A total of 36 treatment-naive women aged 18
to 49 years who were newly diagnosed with

PCOS and were admitted to endocrinology and
metabolic diseases outpatient clinics were as-
signed as the patient group. The control group
consisted of 35 healthy women without any
complaints or diseases, who were admitted
to the internal medicine outpatient clinic for
a routine check-up. In order to avoid the pos-
sibility that BMI could affect the study results,
healthy subjects with BMI similar to the study
group were included in the study as the control
group. Written informed consent was obtained
from each participant and the study was con-
ducted in accordance with the principles of the
Declaration of Helsinki.

The diagnosis of PCOS was made using the
2003 Rotterdam criteria (16). These criteria are
defined as: the presence of oligo-anovulation,
clinic and/or biochemical hyperandrogenism
and ultrasonography (USG) detection of poly-
cystic ovaries, once all the other causes which
can lead to a similar clinical presentation are
ruled out. Polycystic ovary syndrome is defined
as the presence of two of three criteria. Exclusi-
on criteria were as follows: thyroid disease, hy-
perprolactinemia, Cushing's disease, drug-rela-
ted PCOS, and non-classical congenital adrenal
hyperplasia. Having DM, pregnancy, kidney and
liver dysfunction, accompanying cardiovascu-
lar disease, malignancy, inflammatory diseases,
or other metabolic diseases; currently using
oral contraceptives or having used them in the
last 6 months, using glucocorticoids, anti-and-
rogens, drugs for the induction of ovulation,
anti-diabetics, obesity drugs, and other hor-
monal supplements were also considered as
exclusion criteria. The control group included
participants with no menstrual irregularities, no
hirsutism and any other known diseases, no use
of oral contraceptives or other drugs, no history
of hormonal treatment, and who gave their last
birth three or more years ago. Because obesity
and thinness can affect bone density, the cont-
rol group was selected from those with a BMI
similar to the PCOS group. Those who had any
pathological findings other than excess body
weight on physical examination were excluded.

Hormonal tests were not performed on the
healthy control group. Menstrual cycles, BMI,
WHR, history of acne, infertility, and male pat-



tern hair loss were assessed in both groups. Oli-
gomenorrhea was defined as a menstrual cycle
longer than 35 days with less than nine menst-
rual cycles in a year. Ferriman Gallwey Scoring
(FGS) system was used to score the degree of
hirsutism by an endocrinologist (17). The fol-
lowing baseline hormone levels were measu-
red in women with PCOS: luteinizing hormone
(LH), follicle-stimulating hormone (FSH), estra-
diol (E2), total testosterone (tT) and Dehidro-
epiandrosteron Silfat (DHEA-S). DHEA-S < 332
ug/dL (female) and tT < 0.6 ng/mL (female)
were evaluated as normal (no hyperandroge-
nism). Sonographic appearance of ovaries with
12 or more 2 to 9 mm follicles or with a volume
of more than 10 mL was accepted as polycystic.

In order to measure Scl and DKK1 levels, ve-
nous blood samples of all patients and controls
were collected following 12 hours of fasting
between 08.00-09.00 A.M. Of all patients with
PCOS, those with a regular menstrual cycle
were tested in the early follicular phase, while
those with amenorrhea were randomly tested
for fasting glucose, FSH, LH, E2, tT, PRL, DHEA-S,
17-hydroxyprogesterone, and thyroid-stimu-
lating hormone (TSH) levels. Serum Scl levels
were specified by commercial kits (ab155440,A-
bcam, Cambridge, UK), and DKK1 levels were
measured by commercial kits (ab100501, Ab-
cam, Cambridge, UK) based on enzyme-linked
immunosorbent assay (ELISA). The results were
read using an ELISA reader (model ELX 808 IU(-
BioTek® Instruments, Winooski, VT, USA). Intra-
and inter-day coefficients of variation for Scl
and DKK1 were <%10 and <%12, respectively.

Ethical Committee

The study protocol was approved by the Ethi-
cs Committee of Canakkale Onsekiz Mart Uni-
versity, Clinical Research Ethics Committee (No.
05099-242/25.12.2014).

Statistical Analysis

Statistical analysis was performed using Statis-
tical Package for the Social Sciences (SPSS) ver-
sion 19.0 software IBM Armonk, NY, USA). Desc-
riptive data were expressed in mean + standard
deviation. The Kolmogorov-Smirnov test was
used to analyze normally distributed variables
between the groups. Student t-test, Mann-W-
hitney U test, and Spearman’s correlation test
were used for the analyses. A p value of <0.05
was considered statistically significant.
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RESULTS

Table 1 displays that there were no statistically
significant differences in the mean age and BMI
values of PCOS and control groups (p>0,05).
However, the FGS score was significantly higher
in the PCOS group than in the control group
(p<0.001) (Table 1).

Table 1: Clinical Characteristics of PCOS Patients and Healthy

Controls. (Scl, DKK, demographic, anthropometric and bioche-
mical measurements)

PCOS Control P
(n:36) (n:35)
Mean(SD) Mean(SD)
Age (vear) 2402+552  2577+626 P>0,05**
BMI (kg/m2) 26,61+592 23,25+3,20 P>0,05**
WHR 0,80 0,06 0,77 0,06 P>0,05**
-

Glucose (mg/dL) 88,61+524 (
FSH (mIU/mL) 659+3,18 (

LH (mIU/mL) 8,27 4,55 (*
PRL (ng/mL) 19,59 £ 10,12 (

DHEAS (ug/dL) 279,97 +130,91 (
tT (ng/mL) 044:0,18 (
TSH (mlU/mL)
E2 (pg/mL) 1,15+29,52 (
17-OH P (ng/mL) 095+048 (*
FGS 13,25+ 6,03

Scl (pg/mL) 42,68+ 13,28

2,37£097 (*

P<0.001**
P>0,05***
P>0,05%**

45,69 11,79

DKK-1 (pg/mL)  1444,73 % 611,30 1204,26 £ 660,88

-OH P:
DKK-1: Dickkopf-1, (*): Not me:
Student t-test

**independent 'hitney U test, P<0.05 significant

Serum Scl level was 42,68 + 13,28 pg/mL in
PCOS group and 45.69 + 11.79 pg/mL in control
group, indicating no statistically significant dif-
ference (Figure 1).
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L é

cG PCOS
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Figiire 1: Sclerostin levels of PCOS and control groups.
CG: Control group, PCOS: Polycystic over syndrome group

Serum DKKT1 level was 1444,73 + 611,30 pg/mL
in PCOS group, and 1204,26 + 660,88 pg/mL in
control group, indicating no statistically signifi-
cant difference (Figure 2).
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Figiire 2: Dickkopf-1 levels of PCOS and control groups.
CG: Control group, PCOS: Polycystic over syndrome group
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As for the subgroup analysis, no significant dif-
ferences in Scl and DKK1 levels were observed
between obese PCOS patients (BMI =30 kg/m?)
and non-obese PCOS patients (BMI <30 kg/m?)
(p=0,20 and 0,60, respectively). Moreover, there
were no significant differences in Scl and DKK1
levels of PCOS patients with and without hirsu-
tism (p=0,49 and 0,14, respectively).

Correlation analyses showed that DHEA-S le-
vels significantly correlated with Scl and DKK1
levels (p= 0,027 and 0,002, respectively). While
there was no correlation between E2 and Scl
(p=0.025), no correlation was observed betwe-
en E2 and DKK (p=0.165).

DISCUSSION

This study investigates how the levels of Scl and
DKK1, natural inhibitor proteins of Wnt signa-
ling, are altered in PCOS patients. To the best of
our knowledge, this is the first study to examine
how the Wnt signaling pathway, which has a re-
cently understood role in bone metabolism, is
affected by PCOS (13).

Sclerostin acts locally, but circulating levels may
reflect changes in bone (18). One study found
a significant positive correlation between se-
rum sclerostin levels and bone mineral content
(BMC), bone mineral density, BMI, and android/
gynoid fat. (19). This study has been unable to
find any significant difference in Scl and DKK1
levels of PCOS patients and healthy controls.

This finding is consistent with the previous fin-
dings showing that BMD remained unchanged
in PCOS patients (Adami et al.1998, Good et al.)
(8,9). In the study by Adami et al. (8), BMD valu-
es of PCOS patients were similar to the control
group, although BMD values of amenorrheic
PCOS patients were lower. The aforementioned
study also showed that BMD correlated with
DHEA-S and tT levels. The authors concluded
that hyperandrogenism was protective against
bone loss due to oligo/amenorrhea in PCOS pa-
tients. However, in our study, DHEA-S and tT le-
vels were within the normal range in PCOS pa-
tients without biochemical hyperandrogenism.

The fact that androgen levels were not high in
our study may be due to the fact that the Rot-
terdam criteria, in which we selected PCOS pa-
tients, do not require hyperandrogenism, and

the patients who come to our outpatient clinic
are usually patients with menstrual irregularity.
In addition, we found that DHEA-S correlated
with Scl and DKKT1 levels in PCOS patients but
not with tT levels. Considering the fact that Scl
and DKK1 levels increase in a positively-correla-
ted manner with DHEA-S, this finding suggests
that increased DHEA-S levels reduce the activa-
tion of the Wnt signaling pathway, thereby, in-
hibiting bone production. However, this finding
was contradictory to the results of Adami et al.
(8) indicating that high androgen levels had a
positive correlation with high BMD values.

In another study, Di Carlo et al. (5) showed that
BMD values in PCOS patients were higher than
in those with PCOS-unrelated amenorrhea and
healthy volunteers. In this study, BMI values in
the PCOS group were significantly higher than
in all the other groups. However, in our study,
BMI values in the PCOS group were statistical-
ly similar to the control group. Moreover, su-
bgroup analysis failed to show any statistically
significant difference in Scl and DKKT1 levels of
PCOS patients with respect to obesity. On the
other hand, this result contradicted the findin-
gs of Di Carlo et al. (5) suggesting that Scl and
DKK1 levels were expected to reduce if obesity
was a factor which increased bone production.

In another study by Dagogo et al. (6), a total of
32 women with hirsutism and ten women with
PCOS were evaluated. In that study, BMD valu-
es were significantly higher in women with hir-
sutism, compared to those without hirsutism.
However, no correlation was detected between
hirsutism and Scl and DKKT1 levels in our study.
What is more, subgroup analysis failed to show
any statistically significant difference in Scl and
DKK1 levels of PCOS patients in the aspect of
hirsutism, but this finding did not comply with
the findings of Dagogo et al. (6).

This study is firstly limited by the absence of
longitudinal data. The second major limitation
is the inability to perform bone mineral densi-
tometry. Due to the ethical concerns and lack of
indication, none of the participants in this study
could undergo bone mineral densitometry.
Therefore, we have been unable to compare
serum Scl and DKK1 levels on the basis of BMD
values.



In conclusion, this study shows that there were
no significant differences in Scl and DKK1 levels
between PCOS patients and healthy women.
Although amenorrhea causes bone loss in PCOS
patients, the positive effects of hyperandroge-
nemia and hyperestrogenemia on bone density
appear to be balance out this harmful impact.
However, large-scale studies are needed to cla-
rify the role of the Wnt pathway in various phe-
notypes of PCOS.
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Eroglu, Hakan Tiirkon, Yasemin Sefika Akdeniz
and Mehmet Asik declare that they have no
conflict of interest and no sponsor.
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OZET

AMAC: Foramen infraorbitale (IOF)’ nin lokalizsayonunun belir-
lenmesi ve cevre yapilarla olan iliskisi bir¢ok klinik disiplin icin
blyuk 6nem tasimaktadir. Foramen supraorbitale/incisura sup-
raorbitale (SON/SOF), IOF'nin konumunu tahmin etmek icin bir
isaret noktasi olarak kullanilabilecegi belirtiimektedir. Bu calis-
mada, IOF'nin SON/SOF ve diger komsu anatomik yapilarla olan
morfometrik iliskilerini kullanarak, IOF'ye miidahale icin gtivenli
bdlgeyi belirlemeyi ve IOF'nin yerini tahmin etmek icin bazi reg-
resyon formiilleri Gretmeyi amacladik.

GEREC VE YONTEM: Cinsiyeti bilinmeyen 33 kuru yetiskin kafa-
tasinda IOF, foramen supraorbital kullanilarak 14 parametre ile
degerlendirildi. Kemiklerin fotograflar ¢ekildikten sonra Image
J programi ile 6lctimler gerceklestirildi.

BULGULAR: Tim ol¢limler icin ortalama degerler verildi ve ta-
raf farki gériilmedi. Parametrelerin minimum degerleri kullani-
larak IOF'ye yonelik miidahaleler icin glivenli bolge belirlendi.
Sag ve sol tarafa ait ortalama degerleri kullanilarak aralarindaki
korelasyonu katsayilari tespit edildi. Spearman’in korelasyon
testi sonucunda bazi degerlerin birbirleriyle ylksek korelasyon
gosterdigi gorildi. IOF'nin yerini tahmin etmek icin bazi regres-
yon formdilleri olusturuldu. En iyi formil %96 dogruluk orani ile
IOF= 1.632 + (0.743* SON/SOF-IMO) + (0.184*SON/SOF-kanin
krestal kemik) olarak belirlendi.

SONUC: Norovaskiler yapilari iceren IOF buyik hasar riski ta-
sidigindan, maksillofasiyal plastik cerrahi ve dis hekimlerinin
odak noktasidir. Bu calismada, IOF'nin konumunu yiiksek dog-
rulukla tahmin etmek icin bazi glvenilir regresyon formiilleri
verdik.

ANAHTAR KELIMELER: Foramen infraorbitale, Regresyon, Fo-
ramen supraorbitale, Kafatasi.
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ABSTRACT

OBJECTIVE: Determining/ Identifying the localization of the
infraorbital foramen (IOF) and its relationship with surrounding
structures have great importance for many clinical disciplines.
It is suggested that supraorbital foramen/notch (SOF/SON) can
be used as a landmark to estimate the location of the IOF. In this
study, using the morphometric relationships of the IOF with the
SON and other neighboring anatomical structures, we aimed to
determine the safe zone for the intervention of the IOF and give
some regression formulas to estimate the location of the IOF.

MATERIAL AND METHODS: On the 33 dry adult skulls which
are of unknown gender, IOF was evaluated using the supraor-
bital foramen with the 14 parameters. After the photographs
of the bones were taken, measurements were made with the
Image J program.

RESULTS: The mean values for all measurements were gi-
ven and no side differences were seen. The safe zone for
the intervention to the IOF was identified with the mini-
mum values of the parameters. The mean values of the right
and left sides were used to evaluate the correlation betwe-
en parameters. As a result of Spearman’s correlation test, it
was observed that some values showed a high correlation
with each other. Some regression formulas were created to
estimate the location of the IOF. The best formula was de-
termined as IOF= 1.632 + (0.743* SON/SOF to the IMO) +
(0.184*SON/SOF to the canine crestal bone); with 96% accuracy.

CONCLUSIONS: The IOF is a focus point of maxillofaci-
al plastic surgery and dentistry because the neurovascu-
lar bundle of IOF has a great damage risk. In this study,
we have given some reliable regression formulas to es-
timate the location of the IOF with the high accuracy.

KEYWORDS: Infraorbital foramen, Regression, Supraorbital fo-
ramen, Skull.
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INTRODUCTION

The infraorbital region is a component of the
midface which contains clinically crucial struc-
tures including the infraorbital foramen (IOF),
the infraorbital nerve (ION) and infraorbital ves-
sels. The IOF is situated bilaterally in the infra-
orbital region and located approximately 1 cm
(varying from 4 to 12 mm) below the infraorbi-
tal margin (1, 2). It is an important anatomical
landmark for the anesthetic interventions of
the midface and paranasal sinuses. Various sur-
gical procedures such as polypectomy, turbine-
ctomy, and nasal bone fracture reduction can
be performed with regional block anesthesia
of the infraorbital nerve (ION) with low comp-
lication rates (3). The identification of the IOF is
also important for the prevention of iatrogenic
injury of the ION in the maxillofacial surgeries
because the traumatic or iatrogenic injuries
of the ION can result in hypoesthesia, paraest-
hesia, or anesthesia (4). For these reasons, the
importance of the ION and the IOF localization
is even better understood, so determining the
distance of IOF to certain anatomical points will
help before surgical and anesthetic interven-
tions. Detailed knowledge of the precise ana-
tomical location of the IOF is fundamental to
ensure safe and successful regional anaesthesia
and avoid the risk of damaging the neurovascu-
lar bundle (4, 5).

In the literature, there are many studies which
have focused on the distances between the IOF
and with the environmental soft tissue structu-
res, bone landmarks, anatomical planes, and fo-
ramen. Among the bone landmarks, the inferior
rim of the orbit is the most used as the referen-
ce landmark (6). On the other hand, there is a
popular belief that supraorbital notch/foramen
(SON/SOF) and IOF are on the same sagittal pla-
ne, so it is suggested that SON can be used as a
landmark to estimate the location of the IOF (1,
7). Although the position of the IOF with respe-
ct to SON is still controversial and not a reliable
point for the estimation of the IOF, it is still a fo-
cal point of the studies (1, 8).

In this study, we aimed to determine the safe
zone for the interventions to the IOF and give
some regression formulas to estimate the loca-
tion of the IOF using the morphometric relati-

onships of the IOF, SON and other neighboring
anatomical structures. Thus, we believe that it
will provide ease of use to surgeons by using
formulas created with mathematical models.

MATERIALS AND METHODS

The study was conducted on the dry human
bones belonging to the osteological collection
of the Bursa Uludag University Faculty of Medi-
cine, Anatomy Department. On the 33 dry adult
skulls which are unknown gender, the infraor-
bital foramen was evaluated using the supra-
orbital foramen with the fourteen parameters
(Figure 1).
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Figure 1: Landmarks and the measurements of the IOF; 1) Distance
between the upper margin of the IOF and IMO; 2) Distance between
the lateral margin of the IOF and LMO; 3) Distance between the inferior
margin of the IOF and horizontal plane of canine crestal bone; 4) Dis-
tance between the inferior margin of the IOF and canine crestal bone;
5) Distance between the medial margin of the IOF and anterior nasal
spine; 6) Distance between the medial margin of the IOF and lateral
border of piriform aperture; 7) Distance between the upper margin of
the IOF and nasion; 8) Distance between the medial border of the SON
(or the inferior margin of the SOF) and IMO; 9) Distance between the
medial border of the SON (or the inferior margin of the SOF) and up-
per margin of the IOF; 10) Distance between the medial border of the
SON (or the inferior margin of the SOF) and horizontal plane of canine
crestal bone; 11) Distance between the medial border of the SON (or
the inferior margin of the SOF) and canine crestal bone; 12) Distance
between the medial border of the SON (or the inferior margin of the
SOF) and anterior nasal spine; 13) Distance between the medial border
of the SON (or the inferior margin of the SOF) and nasion; 14) Distance
between the medial border of the SON (or the inferior margin of the
SOF) and medial margin of orbita

IOF: infraorbital foramen; IMO: inferior margin of orbita; LMO; lateral
margin of orbita; SON: supraorbital notch; SOF: supraorbital foramen

The inferior margin of the supraorbital foramen
(SOF) was used for the measurements. If it was
like the shape of the notch (SON), the medial
border of the SON was used. To evaluate the
position of the IOF to the SON/SOF, the medial
border of the SON was used if it was shaped like
a notch. If it was foramen, the center of the SOF
was used. The following measurements are:

1) Distance between the upper margin of the
infraorbital foramen and inferior margin of or-
bita (IMO)



2) Distance between the lateral margin of the
infraorbital foramen and lateral margin of orbi-
ta (LMO)

3) Distance between the inferior margin of the
infraorbital foramen and horizontal plane of ca-
nine crestal bone

4) Distance between the inferior margin of the
infraorbital foramen and canine crestal bone

5) Distance between the medial margin of the
infraorbital foramen and anterior nasal spine
(ANS)

6) Distance between the medial margin of the
infraorbital foramen and lateral border of the
piriform aperture

7) Distance between the upper margin of the
infraorbital foramen and nasion

8) Distance between the medial border of the
supraorbital foramen/notch and inferior mar-
gin of orbita

9) Distance between the medial border of the
supraorbital foramen/notch and the upper
margin of the infraorbital foramen

10) Distance between the medial border of the
supraorbital foramen/notch and the horizontal
plane of canine crestal bone

11) Distance between the medial border of the
supraorbital foramen/notch and canine crestal
bone

12) Distance between the medial border of the
supraorbital foramen/notch and anterior nasal
spine

13) Distance between the medial border of the
supraorbital foramen/notch and the nasion

14) Distance between the medial border of the
supraorbital foramen/notch and medial margin
of orbita

The bones which have deformities or fractures
are excluded from the study. The photographs
of the bones were taken with the Nikon D5000
camera with the standard position using the ru-
ler on one side to provide the calibration. The
fourteen parameters were measured on the
photos with the ImageJ software with the same
researcher.
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The safe zone for the intervention to the IOF has
been determined through the minimal distan-
ces to the neighbor anatomical structures.

Through the regression formulas, we aimed to
estimate the location of the IOF. For this, the
supraorbital foramen has been chosen due to
the thought it is used as a landmark to locate
the IOF and palpate easily (1, 4, 5). Percentage
values of the notch or foramen are calculated
on the crania, and then the position of the inf-
raorbital foramen to the supraorbital foramen/
notch has been determined.

Ethical Committee

The authors declare that the study was perfor-
med in accordance with the ethical standards
as mentioned in the 1964 Declaration of Helsin-
ki. This study does not contain human partici-
pants or experiments on human/animals and
the skulls are the donation of the cadavers and
belong to the Anatomy department so there
is no ethics committee decision.

Statistical Analysis

The statistical values were performed with SPSS
22.0 (p<0.005) software (IBM). Simple regressi-
on is used which is a mathematical model that
gives formulas to predict the variable. The ad-
justed R?is a value of that the percentage of ac-
curacy (9). To locate the IOF with the formulas,
IOF and certain neighbor structures are used.

Due to being seen no side differences, mean
values of the right and left are used to evaluate
the correlation between parameters. Pearson
correlation test has been conducted, and some
values have shown a high correlation with each
other.

RESULTS

Of the total skulls, the percentage of the supra-
orbital shape was bilaterally foramen on 69%,
and 17% was notch shape. In the percentage of
14%, it was a notch on one side and foramen on
the other side. On the right side, 79% percenta-
ge, its shape was notch and 21% foramen.

On the left side, it was 69% notch-like and 11%
foramen. The location of the IOF to the SON/
SOF was determined also. The IOF was located
laterally of the SON/SOF in the 73% for the right
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and 74% for the left. It was located medially of
the SON/SOF in the 24% for the right and 17%
for the left. For the right side at 2% and for the
left side at 1%, the SON/SOF and the IOF were
the same vertical plane. The mean length for
all measurements has been given, and no side
differences have been seen (Table 1, The Stu-
dent’s t-test; p<0.005 significant difference).

Table 1: The mean values of the parameters and standart deviation
(mm) (p<0.005; S.D. standard deviation)

RIGHT LEFT Side difference

Parameter  Mean S.D. Range Mean S.D. Range p value

1 7.883 1.671 5.14-12.94 7.790 1.869 4.15-13.53 0.843

21.406 3.146 16.60-30.25 20.350 2.585 16.56-25.34 0.167

28.099 6.101 18.81-44.55 28.035 5.689 16.14-42.09 0.968

29.631 6.014 20.55-46.06 29.753 5.469 18.12-42.62 0.938

32,595 3.263 26.08-46.06 31.994 3.651 23.17-38.32 0.527

10.29-19.74 13.928 2.776 6.85-20.54 0.404

44.802 5.915 35.70-56.50 44.492 5197 33.62-57.54 0.833

37.865 4.140 31.31-46.49 38.602 4.284

2

3

4

5

6 14.505 2423
7

8 30.00-46.11 0.520
9

42.794 4.857 34.80-53.53 43.513 4.867 34.87-53.29 0.586

10 70.762  9.577 56.78-94.23  71.894  10.066 53.53-99.63 0.680

11 71170 9.653 56.78-94.77  72.409 9.829 56.66-97.07 0.649

12 66.002 6.600 56.34-81.04 66.818 7.558 53.14-79.96 0.685

13 25.879 3.678 19.30-36.25 26.077 3.531 19.04-32.83 0.840

14 11.808 3.039 7.15-18.97 13.637 3.155 8.25-22.96 0.053

To determine the safe zone for the intervention
to the IOF, the distances between the IOF and
IMO, LMO, canine crestal bone, anterior nasal
spine, piriform aperture, and nasion point has
chosen, and minimum values have been ta-
ken into consideration. So, the mean distance
between the upper margin of the IOF and IMO
is 5.144 mm for the right and 4,149 mm for the
left.

The mean distance between the lateral margin
of the IOF and LMO is 16.600 mm for the right
and 16.555 mm for the left. The mean distan-
ce between the inferior margin of the IOF and
the horizontal plane of the canine crestal bone
is 18.814 mm for the right, and for the left it is
16,143 mm. The mean distance between the in-
ferior margin of the IOF and canine crestal bone
is 20.554 mm for the right, and 18.122 mm for
the left. The mean distance between the medial
margin of the IOF and the anterior nasal spine
is 26.075 mm for the right, and 23.173 mm for
the left. The mean distance between the medi-
al margin of the IOF and the lateral border of
the piriform aperture is 11.292 mm for the right,
and 9.853 mm for the left. The mean distance
between the upper margin of the IOF and the
nasion is 38.699 mm for the right, and 36.615
mm for the left (Figure 2).

Figure 2: Safe zone for the intervention to the IOF

The distance between the inferior margin of the
IOF and the horizontal plane of canine crestal
bone has a high correlation with the distan-
ce between the medial border of the SON (or
the inferior margin of the SOF) - the horizontal
plane of the canine crestal bone (R=0.828) and
with the distance between the medial border
of the SON (or the inferior margin of the SOF)
— the canine crestal bone (R=0.809). The dis-
tance between the medial margin of the IOF
and the anterior nasal spine has a correlation
with the distance between the medial margin
of the IOF - the lateral border of piriform aper-
ture (R=0.808) and with the distance between
the upper margin of the IOF - the nasion (R=
0.809).The distance between the medial border
of the SON (or inferior margin of SOF) and the
IMO has a very high correlation with the distan-
ce between the medial border of the SON (or
inferior margin of SOF) - the upper margin of
IOF (R=0.949), also with the distance between
medial border of the SON (or inferior margin
of SOF) - the horizontal plane of canine crestal
bone (R=0.811), with the distance between the
medial border of the SON (or the inferior mar-
gin of the SOF) - canine crestal bone (R=0.830),
with the distance between the medial border
of SON (or the inferior margin of the SOF) - the
anterior nasal spine (R=0.939) and with the dis-
tance between the medial border of the SON
(or the inferior margin of the SOF) - the nasion
(R=0.854). As a result of these high correlation
values, some regression formulas have been
created to estimate the location of the IOF
(Table 2). The best formula is written with the
distance between the medial border of the SON
(or the inferior margin of the SOF) and the infe-
rior margin of the orbita, and it has high accura-



cy. The distance from the SON/SOF to the upper
margin of the IOF= 1.632 + (0.743* SON/SOF to
the IMO) + (0.184*SON/SOF to the canine cres-
tal bone); with the 96% accuracy.

Table 2: Regression formulas to estimate the location of the IOF (S.E.;
standart error)

Formulas Adjusted R2 S.E.

9=1.475 + (1.088*8) 0.921 1.765

9=1.632 + (0.743*8) + (0.184*10) 0.956 1.347

9=0.841 + (0.495*8 + (0.354*12) 0.947 1.477

3=4.297 + (0.340*10) 0.555 3.801

3=14.173 + (0.773*10) - (0.617*12) 0.804 2.513

DISCUSSION

In the literature, the studies give so many desc-
riptive values of the IOF and its relationship
with neighboring structures. In this study be-
yond the descriptive values, with the regression
formulas, we aimed to estimate the location of
the IOF. The location of the IOF can be estima-
ted approximately with an accuracy rate of ap-
proximately 90% and above with the formulas.
Although the reliability of SON / SOF is contro-
versial in many studies, it appears to be an im-
portant anatomical landmark for the identifica-
tion of the IOF.

The supraorbital notch was located bilaterally
69% of the skulls and 14% unilaterally. On the
right side it was 79% and on the left side 69%.

The supraorbital foramen was 21% on the right
side, and it was 11% on the left side. Ashwini
et al. (10) stated that the supraorbital notch
was 69.87% and the supraorbital foramen was
28.91% on the 83 skulls. The supraorbital notch
was located bilaterally in 56.2% of all the skul-
Is and the supraorbital foramen was located in
the 14.45% bilaterally. Sharma et al. (11) clai-
med that of all the skulls, the supraorbital fora-
men was 62% bilaterally, and 21% unilaterally.
17% of the skulls, it was a notch one side and
foramen contralateral side. Our results are very
close to these percentages.

There are a lot of studies which have focused
on the distances between IOF and other ana-
tomical structures especially, the distance
between IOF to the inferior and lateral margin
of orbita which is widely used as an anatomical
landmark (6). Raschke et al. (12) have reported
that the mean distance from IOF to the infra-
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orbital rim, the piriform aperture, and the la-
teral rim of orbita is 8.61+0.64 mm, 17.43+1.19
mm, 25.93+1.59 mm in males, 8.25+0.54 mm,
15.69+0.76 mm, 24.21+1.68 mm in females res-
pectively. They stated that there is a gender dif-
ference in the distances between the IOF-piri-
form aperture and IOF-lateral rim of orbita, but
not the IOF-infraorbital rim. Nanayakkara et al.
(4) stated that the mean distance between IOF
to the infraorbital rim is 6.83+1.97 mm in ma-
les and 5.52+1.96 mm in females for the right.
For the left, it was 7.666+1.42 mm in males, and
6.38+1.71 mm in females. The same study sta-
ted that the distance between IOF to the ANS
is 34.25+2.24 mm in males and 32.41+3.56 mm
in females for the right; 34.41+2.00 mm in ma-
les and 33.34+4.05 mm in females for the left
side. The distance between IOF to the nasion is
42.70+£3.63 mm in males and 41.20+£3.00 mm in
females for the right; 42.79+3.36 mm in males
and 41.53+2.92 mm in females for the left side.

They concluded that there were side differen-
ces and left side parameters were greater than
the right side, especially between the distance
IOF and the infraorbital rim. No side differences
have been observed in our study.

Singh (6) claimed that the mean distance betwe-
en IOF and the infraorbital rim is 6.12+1.8 mm
on the right side and 6.19+1.81 mm on the left
side, and the mean distance between the IOF
and the piriform aperture was 15.31+1.77 mm
and 15.86+2.86 mm respectively, regardless of
gender. Michalek et al. (13) measured this dis-
tance with ultrasound and the mean distance
was 7.6x1.3 mm, they also measured directly
and the result was 6.7+0.9 mm. Our results were
close to these values.

The most used neighbor anatomical structure
to locate the IOF is the infraorbital rim (6). The-
re are also many locations to locate as well as
ANS, piriform aperture and nasion and anot-
her structure. Aggarwal et al. (14) showed that
the distance between IOF to the infraorbital is
6.37+£1.52 mm for the right, and 6.28+1.25 mm
for the left. The distance between IOF to the
piriform aperture was 15.51£1.63 mm for on
the right and 14.87+1.73 mm on the left. And
the distance between IOF to the maxillary al-
veolar border is 28.38+2.85 mm for the right



262

and 28.44+2.81 mm for the left. Lee et al. (15)
reported that the mean distance IOF to the in-
ferior orbital rim on the right side is 8.49+1.5
mm for the male and 8.33+1.5 mm for the fe-
male. On the left side, it was 8.50+1.6 mm for
males, and 8.34+1.8 mm for females. Varshney
and Sharma (16) stated that the mean distance
from IOF to the infraorbital margin is 7.65+1.35
mm on the right side and 7.11+1.73 mm on the
left side and from the infraorbital foramen to
the lower border of alveolus of the maxilla on
the right 25.98 + 1.89 mm and 25.27+2.17 mm
on the left. They also showed that the distance
between IOF to the infraorbital rimis, 7.65+1.35
mm on the right, 7.11£1.73 mm on the left;
IOF to the piriform aperture is 17.34+1.69 mm,
17.58+1.23 mm respectively. Kazkayasi et al.
(17) reported that the mean distance from IOF
to the nasal aperture is 17.20+2.64 mm and the
between IOF canine bone crest 35.00+2.80 mm.
There are lots of studies which give the mean
values to the certain anatomical structures,
and compare the gender and side differences
in the literature. In our study, we give the for-
mulas to locate the IOF mathematically. Gupta
stated that IOF is in the same line as the SON
on 80 percent of the skulls (8). Aziz et al. (18)
claimed that the distance between SON and
IOF is 43.30+3.10 mm in males, and 42.20+2.40
mm in females. They also stated that there were
no statistically significant differences between
sides or sexes. Chrcanovic et al. (19) stated that
the distance from the upper wall of the SON to
the upper wall of the IOF is 43.28+3.17 mm for
the right, 43.58+3.37 mm for the left in males
and 42.44+293 mm for the right, 42.89+3.14
mm for the left in females. They claimed that
there were no side differences or gender. In our
study; 42.79+4.85 mm for the right, 43.51+4.86
mm for the left, and no side differences were
statistically observed. In 1999, Ikiz (20) studied
the position of the infraorbital foramen in rela-
tion to the supraorbital foramen. In the study, it
is claimed that the distance from the center of
the SOF/SON to the center of the IOF is 50.2+5.9
mm for the right and 50.4+4.5 mm for the left.

The distance between the center of the IOF and
the infraorbital rim is 9.5£2.4 mm for the right
side and 9.6+2.0 mm for the left side. Contrary
to our study, the center of the IOF was used as

a reference to measure the distances. The po-
sition of the IOF to the supraorbital foramen is
not agreed upon in the literature. Aziz et al. (18),
reported that the IOF and the SOF/SON were in
the same vertical plane of the 50% of the cada-
vers. Chrcanovic et al. (19) claimed that this per-
centage was only seen in %52,50 and Chung et
al. (21) claimed that this was in 36,4%. In our
study, this was %?2 for the right and %1 for the
left. We think that this dramatic difference is
due to the different reference points chosen for
the supraorbital foramen in the articles. It could
be said that the medial side of the SON or the
center of the SOF could be used as a reliable po-
int to locate the IOF.

It is important to protect the vessels and nerve
structures in the region in interventions to the
infraorbital region. We believe that estimating
the localization of the IOF using the easily pal-
pable SOF will provide ease of use for surgeons.

There are so many studies and give lots of desc-
riptive values about the IOF and distances to
other anatomical structures. In this study, we
found close values with the literature. In the
continuation of these studies we aimed to loca-
te the IOF using the SON/SOF. We give some re-
liable regression formulas for this purpose with
the help of mathematics. We hope our findings
will help the surgeons to locate the IOF.

In this study, because of the unknown gender,
we did not report any gender difference. The
number of the skull was lower. The side diffe-
rence was not observed in this study and this
would be because of the low number of the
skull.
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THE EVALUATION OF DENTISTS ANXIETY LEVELS DUE TO COVID-19
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OZET

AMACG: Covid-19 doneminde farkli mesleki tecriibeye sahip dis
hekimlerinin anksiyete diizeylerini degerlendirmektir.

GEREC VE YONTEM: Bu arastirmadaki veriler Kasim 2020 icin-
de internet Uzerinden ulasilabilen ve anketi doldurmayi kabul
eden dis hekimlerinden, Google Formlar programi kullanilarak
elde edildi. Katilimcilaar mesleki deneyimlerine gore anksiyete
diizeylerini incelemek icin U¢ gruba ayrildi. Birinci gruba pan-
demi dolayisiyla yiiz ylize egitimleri yarim kalip egitimlerini
cevrimici tamamlamis <1 yil, ikinci gruba 1-10 yil arasi, tG¢linct
gruba ise 10 yil Gizerinde mesleki tecriibesi olan dis hekimleri
dahil edilmistir. Arastirmada literatiirde kabul edilmis, Tirkce
gecerlik ve giivenilirligi yapilmis Koronaviriis Anksiyete Olcegi
(KAO) kullanilmistr.

BULGULAR: Calismaya yas ortalamasi 31.08+7.78 olan, 193
erkek, 354 kadin toplamda 547 dis hekimi katildi. KAO skorlari,
mesleki tecriibe ile karsilastinldiginda ¢ grup arasinda anlamli
fark bulunmustur. Gruplar kendi icinde birbiriyle karsilastirildi-
ginda anksiyete duizeyleri arasinda <1 yil tecriibeli hekimler ve
1-10 yil arasi tecriibeli hekimler arasinda anlamli fark gézlen-
memistir. Ancak anksiyete duizeyleri <1 yil tecriibeli hekimlerde
>10 yil tecriibeli hekimlere gore; >10 yil tecriibeli hekimlerde
1-10 yil arasi tecrlibeli hekimlere gére anlamli diizeyde yiksek
bulunmustur (p<0.05).

SONUC: Calismanin sonucunda mesleki tecriibe ile koronaviris
anksiyetesi arasinda iliski oldugu gorilmustr.

ANAHTAR KELIMELER: Covid-19, Dis hekimi, Koronaviriis ank-
siyete dlcegi.
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ABSTRACT

OBJECTIVE: The study aims to evaluate the anxiety level of
dentists with various professional experiences during Covid-19.

MATERIAL AND METHODS: The data in this study were collec-
ted from dentists who agreed to fill out the questionnaire, whi-
ch could be accessed online in November 2020, and by using
the Google Form platform. The participants were divided into
three groups to examine their anxiety levels by their professio-
nal experience. Dentists who completed their face-to-face trai-
ning halfway due to the pandemic and completed their online
training for <1 year were included in the first group, while den-
tists with 1-10 years of professional experience in the second
group and more than 10 years in the third group. Corona Virus
Anxiety Scale (CAS), adapted into Turkish and whose reliability
and validity studies were carried out, was administered.

RESULTS: A total of 547 dentists, 193 male and 354 female, with
amean age of 31.08+7.78 years, participated in this study. A sig-
nificant difference was found between the three groups when
compared to the professional experience for the CAS scores.
There was no significant difference between the dentists with
<T-year experience and 1-10 years of experience for in terms
of their anxiety level. However, a significant difference was
found between the dentists with <1 year of experience having
higher anxiety levels than those with >10 years of experience.
The dentists with >10 years of experience had higher anxiety
levels than those with 1-10 years of experience (p<0.05).

CONCLUSIONS: The study results show that a relationship
exists between the duration of professional experience and co-
ronavirus anxiety.

KEYWORDS: Covid-19, Dentists, Coronavirus anxiety scale.
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GiRiS

Cin’in Hubei Wuhan sehrinde 2019 yilinin aralik
ayinda tespit edilen, Covid-19 ad verilen koro-
navirts hastaligi, batiin dinyaya hizli bir sekil-
de yayilmistir. 2020 yilinin Mart ayinda Dunya
Saglik Orgiitii (WHO) tarafindan kiiresel salgin
olarak duyurulmustur (1). Koronavirus, biyuk-
[Ggu 80 - 220 nm arasinda degisen, Uzerinde
peplomer cikintilari olan zarfli, tek sarmall,
hizli mutasyona ugrayabilme 6zelligine sahip
RNA virtusuduir (2). Koronavirusler, basit soguk
alginhgindan, Orta Dogu Solunum Sendromu
(MERS-CoV) ve Siddetli Akut Solunum Send-
romu (SARS)'na kadar cesitli hastaliklara sebep
olan genis bir ailedir (3). En son hastalik yapan
tird ise SARS-CoV-2 (COVID-19)dir. Yapilan ¢a-
hsmalarda hastaligin en sik gézlenen semptom-
larinin ates, kuru 6ksuruk ve yorgunluk oldugu
belirtilmistir. Bunlara ek olarak bazi hastalarda
agr, burun tikanikhgi, nefes almada guclik, bu-
run akintisi, bogaz agrisi, diyare, tat alma duyu-
sunda bozukluk gibi sikayetler gozlenmistir (4
- 6). Koronavirusiin dogrudan temas, damlacik
yolu ve olasi aerosol parcaciklan ile bulastig
bilinmektedir (7). Dis hekimliginin dogasi ge-
regi, dental islemler sirasinda 6nemli miktarda
damlacik ve aerosol olusur, bu da enfeksiyonun
bulasmasi icin potansiyel risktir (7). Dis hekim-
lerinin calisma ortamindan dolayr hekimler ile
hastalar arasinda capraz enfeksiyon riski bu-
lunmaktadir (8). Bu nedenle Covid-19'dan et-
kilenen ulkelerde/bdlgelerde dis hekimligi uy-
gulamalar konusunda siki ve etkili enfeksiyon
kontrol protokollerine ihtiya¢ vardir (8). Ancak
simdiye kadar, Covid-19 salgini sirasinda dis he-
kimligi hizmetlerinin nasil saglanmasi konusun-
da tam olarak fikir birligine varilamamuistir.

Dis hekimleri bulas riskini en aza indirmek igin,
ilgili yonergeler ve arastirmalar dogrultusun-
da, kisisel korunma onlemleri almali, damlacik
veya aerosol Uretebilecek islemlerden kaginma-
I veya bu islemleri en aza indirmelidir (8). Dis
hekiminin yardimci personeliyle birlikte ayni
anda agiz icerisinde calismasi dort elle ¢calisma
teknigi olarak isimlendirilir. Dort elle calismanin
enfeksiyon kontrolii acisindan oldukca faydali
oldugu dusinilmektedir (9). Ayrica disuk veya
yuksek hacimli tukuarak emicilerinin kullanilma-
sidamlacik ve aerosol olusumunu azaltabilir (8).

Covid-19 hastaligi, insanlarin fiziksel, mental
saghgi ve yasamlari icin ciddi tehditler olustur-
mustur (10 - 12). Tum diinyada yaklasik 168 mil-
yon, Ulkemizde ise 5 milyon insan SARS-CoV-2’
den etkilenmistir (13). Koronavirls panik atak,
anksiyete ve depresyon gibi ¢cok cesitli psikolo-
jik sorunlari tetiklemistir (10). SARSsalgini done-
minde yapilan arastirmalar saglik ¢calisanlarinin
ailelerine, arkadaslarina ve meslektaslarina bu-
las riskinden korktugunu, belirsizlik hissettigini,
calisma isteksizligi veya istifa etmeyi dusiindiik-
lerini ve salgindan bir yil sonra bile hala yiiksek
stres dlizeyine sahip oldugunu gostermistir (14
- 17). Normal poptlasyonla karsilastirildiginda
saghk calisanlarinin anlamli derecede yuksek
anksiyete, depresyon ve travma sonrasi stres
semptomlar gosterdikleri bildirilmistir (18).

Ozellikle risk grubunda olan kisiler, tilkede ve
tim dinyada gerceklesen vaka ve 6lim sayi-
larini gordukge, kendilerinin de hasta olma ve/
veya 6lme ihtimalini diisiinerek kaygi ve anksi-
yete duygusunu pik seviyede yasamislardir (19).

Turk toplumunda bilgimiz dahilinde Korona-
virlis Anksiyete Olcegi kullanilarak yapilan bir
calisma mevcut degildir. Bu ¢alismanin amaci
Covid-19 doneminde farkl mesleki tecriibeye
sahip dis hekimlerinin anksiyete duzeylerini
degerlendirmektir. Calismanin hipotezi; mesle-
ki tecribe Covid-19'a bagh anksiyete diizeyi ile
ters orantilidir.

GEREC VE YONTEM

Galismaya; Turkiye'de yasayan, 6zel ve/veya
kamu kurumlarinda dis hekimi olarak calisan,
22-78 yas arasi, gonullu kisiler dahil edilmistir.
Psikiyatrik tedavi aldigini belirten kisiler calis-
ma disi birakilmistir. Calisma hekimlerin mes-
leki tecribelerine gore anksiyete duzeylerini
Olcmek amaciyla U¢ grup seklinde planlanmis-
tir. Birinci gruba pandemi dolayisiyla yuz yuze
egitimleri yarim kahp egitimlerini ¢evrimigi ta-
mamlamis 2020 mezunu dis hekimleri (<1 yil),
ikinci gruba 1-10 yil arasi, Gglncu gruba ise 10
yil Gzerinde mesleki tecrubesi olan dis hekimle-
ri dahil edilmistir.

Arastirmada kullanilan veriler 9 - 13 Kasim 2020
tarihleri arasinda cevrimici anket yontemi (Go-
ogle Formlar) ile toplanmistir. Katilan bireylerin
yas, cinsiyet, mesleki tecrlibe, mesleki unvan,



pandemi slrecinde meslegi icra etme durumu
ve Covid-19 hakkindaki bilgilerini yeterli gortp
gormemeleri 6grenilmistir. Katilimcilar bilgi di-
zeylerini stibjektif olarak degerlendirmislerdir.

Arastirmada Lee ve ark. tarafindan gelistirilen,
Turkge gecerlik ve guvenilirligi yapilmis Korona-
viriis Anksiyete Olcegi (KAO) kullanilmistir (20,
21). Olcek 5 soru ve tek boyuttan olusan 5'li li-
kert tiriindedir. Olcedin puanlamasi; “0” “hicbir
zaman’, “1” “nadir, bir veya iki glinden az’, “2”
“birka¢ guin’, “3”“7 glinden fazla” ve “4” “son iki
haftada neredeyse hergiin” seklindedir. Olcegin
hesaplanan kesme puani olmamakla birlikte,
alinan yiiksek puanlar anksiyete diizeyinin fazla
olduguna isaret etmektedir.

Koronaviriis Anksiyete Olcegi (KAO)

1. Koronavirls ile ilgili haberleri okudugum
veya dinledigim zaman basimin dénduguni
ve sersemlestigimi hissettim veya bayilacakmis
gibi oldum.

2. Koronavirusu disundigum icin uykuya dal-
mada ya da uyumada sorun yasadim.

3. Koronavirs ile ilgili konular distindigimde
ya da bu konulara maruz kaldigimda inme in-
mis gibi hissettim veya donup kaldim.

4. KoronavirUs ile ilgili konulari diisindiigiimde
ya da bu konulara maruz kaldigimda istahim
kacti.

5. Koronavirus ile ilgili konularn distindigimde
ya da bu konulara maruz kaldigimda mide bu-
lantisi ya da mide problemleri yasadim.

Verilerin istatistiksel analizinde SPSS 23.0 paket
programi kullaniimistir. Kategorik degiskenler-
de sayi ve yuzde degerleri, surekli degisken-
lerde ise ortalama, standart sapma, minimum
ve maksimum degerleri kullanilmistir. Normal
dagihma uymayan ikili gruplarda Mann-Whit-
ney U, ikiden fazla gruplarda Kruskal Wallis testi
kullanilmistir. Tim testlerde istatistiksel dnem
duizeyi 0.05 olarak alinmustir.

Etik Kurul

Galisma Helsinki deklarasyonu etik kurallarina
uygun olarak gerceklestirilmis olup 06.11.2020
tarihinde 105 no karar ile Cukurova Universitesi
Tip Fakdltesi Girisimsel Olmayan Klinik Arastir-
malar Etik Kurulu tarafindan onaylanmistir.
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Galismaya yas ortalamasi 31.08+7.78 olan, 193
erkek, 354 kadin toplamda 547 katilimci dahil
edilmistir. Katilimcillarnin yas, cinsiyet, mesleki
tecriibe, mesleki unvan, pandemi siirecinde
meslegi icra etme ve Covid-19 hakkindaki bil-
gilerini yeterli gorip gérmemeleri Tablo-1 de
gosterilmistir. Hekimler mesleki tecribelerine
gore <1 yil, 1-10 yil ve >10 olmak Uizere l¢ grup
seklinde degerlendirilmistir. Katilimcilara ait
sosyo-demografik veriler Tablo 1'de gosteril-
mistir.

Tablo 1: Katimcilara Ait Sosyo-Demografik Veriler

Say1 (n) Yiizde (%)

Erkek 193 353

Cinsiyet

Kadin 354 64.7
Mesleki tecriibe <iyl 114 20.8
1-10 y1l 301 55.0
>10y1l 132 24.1
Dis Hekimi 249 455
Uzman Dis Hekimi 190 34.7
Uzmanlik/Doktora Ogrencisi 108 19.7
Dis hekimligi yapmay: tamamen e 155
durdum
Koruyucu ekipmanla devam ediyorum 280 51.2
Rutin tedavi protokoliimii 39 71
yguluyorum
Sadece acil miidahalelerde 81 148
bulunuyorum
Sahada aktif gorev allyorum 62 11.3
Covid-19 konusunda Evet 257 47.0
yeterli bilgiye sahip Hayir 56 10.2
oldugunu diisiinme Kismen 234 42.8

Ortiss
31.08£7.78
32.1948.69
30.48+7.17

Med (Min-Maks)  p
Toplam Yas (n:547) 29 (22-78)
Yas Erkek (n:193)

Kadin (n:354)

29 (22-66)

*
29 (22-78) 0.014

KAQ ile Mesleki Tecriibe Arasindaki iliskinin Sonuclan

KAO skorlari mesleki tecriibe ile karsilastirildi-
ginda ¢ grup arasinda anlamli fark bulunmus-
tur (p=0.01). Gruplar kendi icinde birbiriyle kar-
silastirildiginda anksiyete diizeyleri arasinda; <1
yil tecriibeli hekimler (KAO skor ort=2.73+3.68)
ve 1-10 yil arasi tecriibeli hekimler (KAO skor
ort=1.55+2.59) arasinda anlamli fark gézlenme-
mistir. Ancak anksiyete diizeyleri; <1 yil tecriibe-
li hekimlerde >10 yil tecriibeli hekimlere (KAO
skor ort=2.01£2.94) gore anlamli derecede
yuksek bulunmustur (p2=0.001). Benzer sekilde
>10 yil tecribeli hekimlerde, 1-10 yil arasi tec-
ribeli hekimlere gore anksiyete diizeyi anlaml
diizeyde yiiksek bulunmustur (p3=0.022). KAO
ile mesleki tecriibe arasindaki iliskinin sonuclari
Tablo 2'de gosterilmistir.

Tablo 2: KAO ile Mesleki Tecriibe Arasindaki iliski

Orttss  Med (Min-Maks) p p1 p2 p3

Mesleki tecriibe

<Ayl(1) 2734368 1(0-20
110yl (2) 1554259 0(0-12) 0010¢ 0062 0.001* 0.022*
>10y13) 201229 1(0-20

*p<0.05, Kruskal Wallis testi, p: Tiim gruplarda, p1: 1-2, p2: 1-3, p3: 2-3
KAQ ile Cinsiyet Arasindaki iliskinin Sonuclari

KAO skorlari ile cinsiyet arasinda anlamli iliski
saptanmis olup kadinlardaki anksiyete diizeyi
(KAO skor ort=2.35+3.08) erkeklere (KAO skor



267

ort=1.50+2.94) gore daha yiksek bulunmustur
(p=0.002). KAO ile cinsiyet arasindaki iligkinin
sonuclari Tablo 3'de gosterilmistir.

Tablo 3: KAQ ile Cinsiyet Arasindaki iligki

Ortiss Med (Min-Maks) p
Erkek 1.50+2.94 0(0-20) 0,002+
Kadin 2354308 1(0-20) ’

* p<0.05, Mann Whitney U testi

KAO ile Mesleki Unvan Arasindaki iliskinin Sonuclari

KAO skorlari mesleki unvan ile karsilastirildigin-
da U¢ grup arasinda anlaml fark bulunmustur
(p=0.045).Gruplarkendiicindebirbiriylekarsilas-
tinldiginda; dis hekimi (KAO skor ort=2.39+3.35)
ve uzman dis hekimi (KAO skor ort=1.86+2.75),
uzman dis hekimi ve uzmanlik/doktora 6gren-
cisi (KAO skor ort=1.60+2.77) gruplari arasinda
anlamli fark gézlenmemistir. Ancak dis hekimi
grubunda uzmanlik/doktora 6grencisi grubuna
g6reKAOskorlarianlamlidiizeydeyiiksek bulun-
mustur (p2=0.013).KAQilemeslekiunvanarasin-
daki iliskinin sonuclari Tablo 4'de gosterilmistir

Tablo 4: KAO ile Mesleki Unvan Arasindaki iliski
Med (Min-Maks) P p1 p2 p3

Ortiss
Mesleki unvaniniz
Dis Hekimi (1) 2394335 1.0 (0-20)
Uzman Dig Hekimi (2) 1.86£2.75 05(0-20) 0.045%
Uzmanlik/Doktora Ogrencisi (3) 1.60+2.77 0.0 (0-12)
*p<0.05, Kruskal Wallis testi, p: Tiim gruplarda, p1: 1-2, p2: 1-3, p3: 2-3

0.105 0.013*  0.276

KAO ile Hekimlerin Pandemi Siirecinde Meslegi icra
Etme Durumlari Arasindaki iliskinin Sonuclari

KAO skorlari ile hekimlerin pandemi siirecinde
meslegi icra etme durumlari karsilastirildiginda
anlamli fark oldugu gortlmastir (p =0.001). Ya-
nitlar kendiigerisinde birbiriyle karsilastirildigin-
da dis hekimligi yapmayi tamamen durduranlar
(KAO skor ort=2.85+3.85) ile koruyucu ekip-
manla devam edenler (KAO skor ort=1.68+2.40)
arasinda (p1=0.02), dis hekimligi yapmayi tama-
men durduranlar ile rutin tedavi protokoli uy-
gulayanlar (KAO skor ort=1.43+2.52 ) arasinda
(p2=0.018) ve son olarak rutin tedavi protokolu-
ni uygulayanlar ile sahada aktif gérev yapanlar
(KAO skor ort=3.08+4.38) arasinda (p9=0.033)
anlamh fark bulunmustur. KAO ile hekimlerin
pandemi sirecinde meslegi icra etme durumla-
r arasindaki iliskinin sonuclar Tablo 5'de gos-
terilmistir.

Tablo 5: KAQ ile Hekimlerin Pandemi Siirecinde Mesleki icra Etme Du-
rumlari Arasindaki iliski

Pandemi siirecinde meslegi Med (Min-
icra etme durumu Ortess Maks)
Dis hekimligi yapmay1 tamamen . p1: 1-2; p=0.020*
durdum (1) 2852385 1(0-19) p2: 1:3; p=0.018*
Koruyucu ekipmanla devam p3: 1-4;p=0.201
edigorum (2) 1.68+2.40 1(0-10) 0.9
Rutin tedavi protokoliimii . . ps: 2-3;p=0.225
uyguluyorum (3) 1432252 0(0-10) - 0.001 ps: 2-4;p=0.521
Sadece acil miidahalelerde p7:2-5;p=0.063
bulunuyorum (4) 201286 1(0-16) ps: 3-4;p=0.156
o . 3.5 = *
Sahada aktif gorev aliyorum (5) 308438 1(0-20) Ppo: 3-5; p=0.033

p10:4-5; p=0.250

*p<0.05, Kruskal Wallis testi

Dis hekimligi yapmay! durdurdum yanitini ve-
ren 85 hekimden 57’si <1 yil, 16's1 1- 10 yil, 12'si
ise >10 yil mesleki tecriibeye sahiptirler.

KAO ile Dis Hekimlerinin Covid-19 Hakkindaki Bilgi-
lerini Yeterli Goriip Gormemeleri Arasindaki iliskinin
Sonuglari

Dis hekimlerinin Covid-19 hakkindaki bilgile-
rini yeterli goriip gérmemeleri KAO skorlari ile
karsilastirildiginda Evet, Hayir ve Kismen yani-
tini verenler arasinda anlamli fark gézlenmistir
(p=0.003). Gruplar kendi icinde birbiriyle karsi-
lastinldiginda; Evet (KAO skor ort=1.72+2.66) ve
Hayir (KAO skor ort=3.25+4.42) yanitini verenler
arasinda anlamh fark gozlenirken (p1=0.016),
Evet ve Kismen (KAO skor ort=2.13+3.00) ya-
nitlarini verenler ile Hayir ve Kismen yanitlarini
verenler arasinda anlaml fark gézlenmemistir.
KAO ile dis hekimlerinin Covid-19 hakkindaki
bilgilerini yeterli goriip gérmemeleri arasindaki
iliskinin sonuclar Tablo 6'da gosterilmistir.

Tablo 6: KAO ile Covid-19 Konusunda Bilgi Diizeyi Arasindaki iliski

Orttss  Med (Min-Maks) p p1 p2 p3
Covid 19 konusunda yeterli
bilgiye sahip oldugunu diisiinme
Evet (1) 1.72+2.66 0(0-14)
Hayir (2) 3.25+4.42 1(0-20) 0.003* 0.016* 0.064 0.174
Kismen (3) 2.13+3.00 1(0-20)

*p<0.05, Kruskal Wallis testi, p: Ttim gruplarda, p1: 1-2, p2: 1-3, p3: 2-3

TARTISMA

Bu calismada dis hekimleri mesleki tecribe-
lerine gore Ui¢ gruba ayrilmis olup tecriibe ile
Covid-19 hastaligina bagl anksiyete duzeyleri
arasinda iliski olup olmadigi arastirilmistir. Cahs-
manin sonucunda anksiyete dlizeyi en yuksek
<1yil grupta, en distik 1-10 yil mesleki tecriibe-
ye sahip grupta bulunmustur. Calismanin sonu-
cunda cinsiyet, mesleki unvan ve Covid-19 hak-
kindaki bilgilerini yeterli goriip gérmemelerinin
anksiyete diizeyi ile iliskili oldugu bulunmustur.



Coronavirtsun bulas yollarinin tikirak, damla-
cik yolu ve direk temas ile oldugu bildirilmistir
(22). Dis hekimleri hastalariyla yakin temas ha-
linde calismakta olup damlacik, aerosol, kan ve
oral sivilara maruz kalmaktadirlar (23). Bundan
dolayi, mevcut ¢alisma Covid-19 bulasi agisin-
dan yuksek riskli gruplardan biri olan dis hekim-
leri Uzerinde yapilmistir.

Dis hekimligi mezunlarinin yeterli bilgiye sahip
olmasi ve bagimsiz olarak hekimlik yapabilmesi
icin klinik egitim sarttir. Ancak pandemi sartla-
rindan dolayi 2020 mezunlarinin klinik egitim-
leri durmus, teorik egitimleri ¢evrimici olarak
devam etmistir. Literatlirde mesleki tecriibenin
daha az ve yasin daha kiclk olmasinin salginin
getirdigi psikolojik yukuln etkisini artirdigi be-
lirtilmistir (24, 25). Bu ¢calismada da benzer se-
kilde <1 mesleki tecriibeye sahip grupta klinik
egitimin yarim kalmasi buna bagh olarak klinik
tecriibenin yetersizligi anksiyete duzeylerinin
diger iki gruba gore daha yuksek cikmasini agik-
lamaktadir.

Yapilan arastirmalarda her yastan Covid-19 va-
kalari gosterilmistir (26 - 29). Ancak son yayin-
lanan makalelerde en ¢ok etkilenen yas grubu-
nun orta ve ileri yas oldugu bildirilmistir. Artan
yasla beraber komorbid hastalik gériilme orani-
nin artmasi da Covid-19 enfeksiyonunun klinik
seyrini olumsuz yonde etkilemekte hatta Co-
vid-19a bagli 61im oranini artirmaktadir (30).

Mevcut calismada da benzer sekilde >10 mesle-
ki tecribeye sahip grubun anksiyete diizeyinin
yuksek ¢ikma nedenleri arasinda ileri yas, buna
bagh Covid- 19 enfeksiyonuna duyarlilik ve or-
ta-ileri yas grubunda gorilen 6lim oranlarinin
fazla oldugu dustnulmektedir.

Turk toplumunda Covid-19 anksiyete duzeyi
Uzerine yapilan ¢alismalarda, katilimcilarin ank-
siyete dlizeylerinin cinsiyetler arasinda farklilik
gosterdigi bulunmustur (31, 32). Bu ¢alismada
da literaturu destekler sekilde kadinlardaki ank-
siyete diizeyi erkeklere gore anlamli derecede
yuksek bulunmustur. Cinsiyetler arasindaki bu
farkhhk; farkli anatomik yapilar ve hormonlar
gibi biyolojik faktorlere ek olarak, kadinlarin
anne - es - is kadini vb. rolleri bir arada ustlen-
mek zorunda olmalari gibi faktorler ile agiklana-
bilir (33). Mesleki unvan ile anksiyete diizeyi ara-
sindaki iliskiye bakildiginda en yuksek anksiyete
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skoru dis hekimlerinde, en dusiik ise uzmanhk/
doktora egitimi devam eden dis hekimlerinde
bulunmustur. Dis hekimlerinin biyuk bir kismi
pandemi slrecinde acil islemler disinda tedavi
uygulamalarini bir streligine durdurmustur.

Ancak salgin siirecinde dis hekimlerinin muaye-
nehane ve polikliniklerinin mevcut kira, perso-
nel giderleri, vergileri ve bor¢ 6demeleri devam
etmektedir (34). Bu calismada dis hekimlerinin
anksiyete dulizeyinin yuksek ¢ikmasi ekonomik
kayg ile agiklanabilir. Uzmanlik / doktora egi-
timi devam eden dis hekimlerinin anksiyete
skorunun dusuk cikmasi ise Universite hasta-
nesi gibi daha kapsamli ve korunakh calisma
kosullarina sahip olmalari ayrica ekonomik kay-
gilarinin diizenli aldiklari maas sayesinde diger
gruplara goére daha az olmasi ile iliskili oldugu
dusinilmektedir.

Calismanin sonucunda ‘dis hekimligi yapmayi
durdurdum’yanitini veren 85 hekimden 57'si <1
yill mesleki tecriibeye sahip hekimlerdi. Bunun
sebebi yeni mezun hekimlerin pandemi dola-
yisi ile is bulmadaki zorluklari ya da uzmanlik
egitimi icin sinava hazirlaniyor olmalari olabilir.

Ayrica <1 yil mesleki tecrtibesi olan hekimlerin
anksiyete diizeyinin diger hekimlere gore yuk-
sek olmasi hizmet vermiyor olmalarinin bir se-
bebi olabilir.

Galismanin sonucunda dis hekimlerinin Co-
vid-19 hakkindaki bilgilerini yeterli gériip gor-
memeleri ile anksiyete duzeyleri arasinda ters
oranti oldugu gorulmustir. Bu da Covid-19
hakkinda yeterli bilgisi oldugunu dusiinen dis
hekimlerinin hastaliktan nasil korunacagini ve
hasta bakarken alacagi 6nlemleri bildigini du-
stiinmesi ile iliskili olabilir. Bu ¢alismanin aksine
Tuncg ve arkadaslarinin yaptigi calismada yuksek
bilgi diizeyine sahip dis hekimlerinin daha yuk-
sek kaygr dizeyine sahip oldugu gorulmustir
(35). Bu durumun nedenin yuksek kaygi diizeyi-
nin hekimleri Covid-19 konusunda daha dogru
bilgiye ulasma arayisina sokmasinin bir sonucu
oldugu disunilmektedir.

Dis hekimlerinin riskli calisma kosullarindan do-
layr Covid-19 konusunda anksiyeteleri oldugu
ve bu durumun yas, mesleki tecriibe, Covid-19
hakkindaki bilgilerini yeterli gériip gormemele-
ri ile iliskili oldugu gorilmustir. Bu ¢calismanin
kisithliklari; sosyal mesafe geregi tim yanitlarin
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cevrimici ortamda elde edilmesi, sinirli sayida
dis hekimine ulasilmasi, dis hekimlerinin Co-
vid-19 bilgi yeterliginin subjektif degerlendiril-
mesi, hekimlerin pandemi surecinde meslegi
icra etme durumlar degerlendirilirken <1 yil
mesleki tecriibesi olan hekimlerin meslege hig
baslamama durumlarinin g6z ardi edilmesi, ke-
sitsel bir calisma olmasindan dolayi belirli bir
donemdeki anksiyete diizeyinin ele alinmis ol-
masi ve ¢alismaya katilan dis hekimlerinin sal-
gin Oncesi anksiyete duizeyleri bilinmedigi icin
bu dénemdeki anksiyete artisinin ne derecede
oldugunun arastirilamamasidir.
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OZET

AMAC: Glukokinaz (GCK) gen mutasyonu pozitif olan Geng
Eriskin Donemde Baslayan Diyabet (Maturity Onset Diabetes
of Young - MODY) tanisi alan olgularla saglikli bireylerin koroid
tabakasi kalinliklarinin karsilastirilmasi amacglandi.

GEREC VE YONTEM: MODY tanisi GCK gen mutasyonu bakilarak
dogrulanmis olan ama diyabetik retinopatisi olmayan 30 hasta
(MODY grubu) ve 30 saglikli kisi (kontrol grubu) ¢alismaya dahil
edildi. Kontrol grubu, MODY grubu ile yas, cinsiyet, refraktif ku-
sur ve aksiyel uzunluk agisindan uyumlu segildi. Koroid kalinligi
hastalarin sag géziinde foveada, foveadan 1500 um ve 3000 um
uzakliklarda nazalde ve temporalde RTVue-100 Fourier-domain
optik koherens tomografi (OKT) kullanilarak 6l¢tldi.

BULGULAR: MODY tani zamani 4.1+5.8 yil (aralk; 0-17 yil)
idi. Ortalama HBa1lc diizeyi 5.1 (aralik: 4.4-6.2, referans aralik:
4-6) iken hicbir hastada diyabetik retinopati yoktu. Ortalama
subfoveal koroid kalinligi subfoveal alanda MODY grubunda
370.09+ 86.66 um iken kontrol grubunda 354.44 + 76.70 um idi
(p=0.456). Koroid kalinligi nazal 1500 pm'de (sirasiyla 300.75 +
67.02 ve 296.13 + 73.45 um, p=0.672), nazal 3000 um'de (184.56
+ 45.53 ve 192.94 + 57.63 pm, p=0.485), temporal 1500 um'de
(325.16 + 59.41 ve 299.59 + 67.81 um, p=0.093) ve temporal
3000 um'de (261.88 + 43.30 ve 256.75 + 50.83 um, p=0.582) is-
tatistiksel anlamli degisiklikler gostermedi.

SONUC: Literatlirde diyabetin koroid lzerine etkilerini arasti-
ran bircok calisma olmasina ragmen, bu calisma spesifik olarak
MODY’li hastalarda koroid kalinhiginin degerlendirildigi ilk calis-
madir. Diyabetik retinopatisi olmayan MODY’li hastalarda koro-
id kalinligi etkilenmeyebilir. Bu MODY'li hastalarin geng olmasi-
na, MODY siresinin kisa olmasina ve diyabet regililasyonunun
iyi olmasina baglanabilir.

ANAHTAR KELIMELER: Genc eriskin baslangicli diyabet, Koroid
kalinhg, Diyabetik retinopati.
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ABSTRACT

OBJECTIVE: The aim of this study was to compare the choroi-
dal thickness (CT) of patients diagnosed with maturity onset di-
abetes of young (MODY) with positive glucokinase (GCK) gene
mutation with healthy individuals.

MATERIAL AND METHODS: Thirty patients (MODY group) and
and 30 healthy individuals (control group) whose diagnosis of
MODY was confirmed by looking for GCK gene mutation but
without diabetic retinopathy were included in this study. The
control group was selected to be compatible with the MODY
group for age, sex, refractive error and axial length. The choroi-
dal thickness was measured at the fovea in the right eye of the
patients, 1.5 mm and 3 mm away to the fovea in nasal and tem-
poral side using RTVue-100 Fourier-domain optical coherence
tomography (OCT).

RESULTS: MODY diagnosis time was 4.1+5.8 years (range; 0- 17
years). While the average HBalc levels were 5.1 (range:4.4-6.2,
reference range:4-6), none of the patients were diagnosed with
diabetic retinopathy. The mean subfoveal CT was 370.09 + 86.66
pm in the MODY group and 354.44 + 76.70 um in the cont-
rol group (p=0.456). The choroidal thickness at nasal 1.5 mm
(300.75 £ 67.02 and 296.13 * 73.45 um respectively, p=0.672),
nasal 3 mm (184.56 +45.53 and 192.94 + 57.63 um respectively,
p=0.485), temporal 1.5 mm (325.16 + 59.41 and 299.59 + 67.81
pm respectively, p=0.093), and temporal 3 mm (261.88 + 43.30
and 256.75 + 50.83 um respectively, p=0.582) did not show sta-
tistically significant changes.

CONCLUSIONS: Although there have been lots of studies whi-
ch examined the effects of diabetis on choroidal changes in the
literature, this study is the first to specifically evaluate choroidal
thickness in patients with MODY. The CT may not be affected in
MODY patients without diabetic retinopathy. This can be attri-
buted to the fact that the patients with MODY are young, the
duration of MODY is short and diabetes regulation is good.

KEYWORDS: Maturity onset diabetes of young, Choroidal thi-
ckness, Diabetic retinopathy.
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GiRiS

Diabetes mellitusun (DM) en sik gorilen komp-
likasyonu diyabetik retinopati (DR) (1) olup DR
patogenezinde vaskiuler patolojilerin 6nemli rol
oynadigi bilinmektedir (2). Koroid bircok retina
hastaliginin patogenezinde rol oynayabilecek,
retinanin dis tabakalarini besleyen ve destek-
leyen damarli bir tabakadir. DM, koroid taba-
kasinda vaskiler gecirgenlik artisi, damar de-
gisiklikleri ve kaybi gibi koroid anormalliklerine
neden olarak gormeyi tehdit edebilir. Koroid
tabakasindaki bu yapisal degisiklikler histolo-
jik cahsmalar yaninda gunimiuizde “enhanced-
depth imaging (EDI)” EDI-OKT ile, girisimsel
yontemlere gerek kalmadan gosterilebilmekte-
dir (3). Yapilan bir calismada subfoveal koroidal
kan akiminin 6zellikle makula 6demli tip 2 DMl
hastalarda arttigi gosterilmistir (4). Diyabetliler-
de yapilan bir diger calismada koroidal damar-
larda genisleme ile birlikte vaskuler anormallik-
ler gosterilmistir (5).

Tip 2 DM hastalarinin %5'ini monogenetik bir
defektten kaynaklanan Geng¢ Eriskin Donemde
Baslayan Diyabet (Maturity Onset Diabetes of
Young - MODY) olusturur. Genelde 25 yasin al-
tinda ve sikhkla da ¢cocuklukta ve ergenlikte tani
konulan MODY genelde arka arkaya birkag je-
nerasyonda DM izlenmesi ve obez olmayan ¢o-
cuklarda veya ergenlerde asempotamik glisemi
ile kendini gosterir. Arka arkaya 3 veya 4 jene-
rasyonda DM izlenmesi, erken yaslarda obez
olmayan kisilerde DM gelismesi tip 2 DM'den
ziyade MODY'i distindiirmektedir 6,7).
MODY tanisi dusiinilen olgularda genetik test
yapilarak bu tani desteklenmektedir.

Agladioglu ve ark. calismasinda klinik kriterlere
gore MODY tanisi konulmus 43 hastanin gene-
tik analizlerinde hastalarin 28'inde nokta mu-
tasyonu oldugu ve bu grupta en sik glukokinaz
(GCK) geninde mutasyon saptandidi (18 hasta)
belirtilmistir (8).

Bir baska calismada rutin kan sekeri taramasinin
yapildigi ispanya, Fransa ve italya'da MODY'nin
en sik nedeninin GCK mutasyonlari oldugu bil-
dirilmistir (9).

Calismamizin amaci GCK gen mutasyon anali-
zine gore MODY tanisi alan ve herhangi bir DR
bulgusu olmayan olgularla saghkli bireylerin

koroid tabakasi kalinliklarini karsilastirmaktir.
Literatlrde diyabetin koroid Uizerine etkilerini
arastiran bircok calisma olmasina ragmen, bu
calisma spesifik olarak MODY’li hastalarda ko-
roid kalinhginin degerlendirildigi ilk calismadir.

GEREC VE YONTEM

Bu retrospektif calismaya Diskapi Egitim ve
Arastirma Hastanesi Endokrinoloji boéliminde
Temmuz 2014 - Mayis 2017 tarihleri arasinda
MODY tanisiyla takip edilen ve diyabetik reti-
nopatisi olmayan 30 hasta (MODY grubu) dahil
edildi. MODY tanisi endokrinoloji uzmani tara-
findan klinik olarak ve genetik testler esliginde
konuldu. Kontrol grubu, g6z klinigine basvuran
ve hicbir sistemik veya g6z patolojisi olmayan
hastalardan secildi. Herhangi bir g6z ameliyati
geciren ve sigara icen hastalar calismaya alin-
madi. Yiksek kirma kusuru (>3 D) olan, DM'den
baska bir sistemik hastaligi olan, yasa baglh ma-
kula dejenerasyonu ve retinal ven tikanikligi
gibi retina hastaligi olan, glokom, g6z travmasi,
gozde inflamasyon, vitreoretinal hastalik (vit-
reomakdler traksiyon sendromu ve epiretinal
membran) ve katarakt dahil g6z cerrahisi 6yku-
st olan olgular ¢calismaya dahil edilmedi.

Kontrol grubu MODY grubuile yas, cinsiyet, ref-
raktif kusur ve aksiyel uzunluk agisindan uyum-
lu secildi. Calismada yas, cinsiyet, MODY tani
zamani, HBalc seviyeleri ve MODY gen mutas-
yonlariyla ilgili datalar toplandi. Diyabetik reti-
nopati siniflandirmasi “Early Treatment Diabetic
Retinopathy Study (ETDRS)” kriterlerine gore
yapildi (10). Fundus muayenesinde diyabetik
retinopatisi ve makdilopatisi olmayanlar calis-
maya dahil edildi.

Koroid kalinhgi hastalarin sadece sag goziinde
foveada, foveadan 1500 um ve 3000 um uzak-
liklarda nazalde ve temporalde RTVue-100 Fou-
rier-domain optik koherens tomografi (OKT)
kullanilarak olculd.

SD-OKT ile tim olctmler, ayni klinisyen tara-
findan alindi. Koroid kalinhigi, retina pigment
epitel tabakasinin hiperreflektif dis sinir (cihaz
tarafindan otomatik belirlenmekte) ile skle-
ra-koroid ara yuzu arasi manuel olarak cizilen
dikey cizgilerle olculdu.



Genetik Mutasyon Analizi

DNA izolasyon kiti (Roche Diagnostics, Indiana-
polis, USA) kullanilarak periferik ven6z kandan
genomik DNA izole edildi. Glukokinazdaki ek-
zon ve ekzon-intron komsu zonlari (GCK), He-
patosit nukleer faktor-1 alfa (HNF1A), Hepato-
sit nikleer faktor-4 alfa (HNF4A) and Hepatosit
nikleer faktor-1 beta (HNF1B) genleri PCR'de
(Polimeraz zincir reaksiyonu) spesifik oliigonek-
leotid setleri kullanilarak ¢ogaltildi. PCR'de elde
edilen Urlinler Sanger sekans metodu kullanila-
rak ABI Prisma 3130XL Genetik analizatorinin
iki yuziine direkt olarak ve Ureticinin 6nerileri
dogrultusunda dizildi (11).

Etik Kurul

Calisma tek merkezli olarak planlandi, katihm-
alardan bilgilendirilmis onam alindi. Saglik Bi-
limleri Universitesi, Diskapi Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu tarafin-
dan onaylandi (22.06.2020-90/16) ve Helsinki
Deklerasyonu kriterlerine gore yurutilda.

istatistiksel Analiz

Verilerin istatistik analizinde SPSS 18 for Win-
dows (SPSS Inc., Chicago, ABD) software kulla-
nildi. Surekli degiskenler ortalama * standart
deviasyon olarak verildi. ikili karsilastirma icin
Many-Whitney U testi veya bagimsiz grup t-tes-
ti kullanildi. Kategorik degiskenlerin degerlen-
dirilmesinde Ki-kare testi kullanildi. Degerlen-
dirmeler %95 gliven araliginda tamamlandi ve
0.05'ten kucguk degerler anlaml olarak deger-
lendirildi.

BULGULAR

Tim MODY’li hastalarda glukokinaz (GCK)
gen mutasyonu mevcuttu. MODY grubunda-
ki olgularin 13’G erkek 17’si kadinken kontrol
grubundaki olgularin 16'si erkek, 14'G kadindi
(p=0.533). Otuz MODY hastasinin ortalama yasi
23.7+12.7 yil (aralk: 9-56) iken kontrol grubu-
nun ortalama yasi 24.4+13,3 yil (aralik: 8-57)
idi. MODY ve kontrol grubu arasindaki yas farki
anlamli degildi (p=0.217). MODY tani zamani
4.1£5.8 yil (aralik; 0-17 yil) idi. Ortalama HbA1c
dizeyi 5.1 (arahk: 4.4-6.2, referans aralik: 4-6)
iken hicbir hastada diyabetik retinopati yoktu
(Tablo 1).
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Tablo 1: MODY ve kontrol gruplarinin demografik 6zellikleri

MODY Kontrol P

Cinsiyet E: 13 E: 16 0.533
K:17 K: 14
Yas (y1l) 23.7+12.7 (9-56) 24.4+13,3 (8-57) 0217
HbA1c (%) 5.1 (44-6.2) 5.2 (4.3-6.3) 0.354
Tam siiresi (y1l) 4.1£5.8 (0-17)
Toplam 30 30

Pearson korelasyon analizine gore MODY tes-
his suresi ile koroid kalinhgi arasinda istatistik-
sel anlamli fark saptanmadi (p=0.452). MODY
ve kontrol gruplarinin foveal, nazal 1000, nazal
3000, temporal 1000 ve temporal 3000 pm’den
yapilan ortalama koroid kalinliklari arasinda is-
tatistiksel anlamli fark izlenmedi (Tablo 2).

Tablo 2: MODY ve kontrol gruplarinin koroid &l¢timleri

Koroid Kalinhklar1 (um) MODY Kontrol p

Foveal 370.09 £+ 86.66 354.44+76.70 0.456

N1500* 300.75 +67.02 296.13 £73.45 0.672

N3000 184.56 +45.53 192.94 +57.63 0.485

T1500%* 325.16 £59.41 299.59 +67.81 0.093

T3000 261.88£43.30 256.75+50.83 0.582

* N: Nazal
**T: Temporal

TARTISMA

Tip 1 DM olgularinda, retinopati tutulumundan
ve diyabet slresinden bagimsiz olarak koroid
kalinhginin azaldigi gosterilmistir (3). Benzer
olarak Tip 2 DM olgularinda makduler 6dem ol-
maksizin retinopati siddetinin artmasina bagli
olarak koroid kalinhiginin azaldigi izlenmistir
(12). Sahin ve ark/nin DR saptanmayan yeni ta-
nili DM hastalari ile saglikh bireylerin gz bul-
gularinin degerlendirildigi calismalarinda DM
hastalarinin koroid tabakasinin anlamli diizey-
de daha ince oldugu bulunmustur (13). Ulas ve
ark/nin yaptigi cahismada DR gelismemis DM'li
hastalarda subfoveal koroid kalinligi daha ince
saptanmistir (14). Bu ¢alismalarin aksine bizim
calismamizda diyabet ve kontrol grubunun ko-
roid kahnliklari arasinda anlamh bir fark yoktu.
Bu sonug, MODY'nin diger diyabet turlerine
gore daha hafif ilerlemesine ve hastalarin geng
olmasi nedeniyle diyabetin klinik semptomla-
rnin olusmasi icin yeterli sire gegmemesine
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baglanabilir. Literatlirde tip 1 ve tip 2 diyabetin
koroid tabakasi Gzerine etkilerini degerlendiren
bircok calisma olmasina ragmen c¢alismamiz
spesifik olarak MODY hastalarinda koroid degi-
sikliklerinin degerlendirildigi ilk calismadir.

GCK, HNF1A, HNF4A and HNF1B genleri ge-
netik nedenleri belirlenen MODY hastalarinin
%95'ini olusturmaktadir. Bu nedenle MODY 6n
tanisi alan hastalarda rutin olarak bu 4 gene ba-
kilmaktadir. Bizim hastalarimizin hepsinde GCK
mutasyonu vardi. Literatlirde GCK mutasyonu
olan MODY’li hastalarin daha az mikrovasku-
ler ve makrovaskiler komplikasyonlara neden
oldugu soéylenmekle birlikte g6z semptomlari
acisindan fenotip genotip iliskisini agiklayan bir
¢alisma bulunmamaktadir (15 - 19).

Bizim calismamizda tiim olgular GCK mutasyo-
nuna sahip oldugu icin fenotip genotip iliskisi-
ne bakilamadi. Bizim calismamizda hastalarin
ortalama HBA1c'si 5.5 (aralik: 4.4-6.2, referans
aralik: 4-6) idi. Bu calismadaki hastalarin diyabet
regulasyonunun iyi olmasi koroid kalinhginda
kontrol grubuna gore neden bir degisiklik ol-
madigini aciklayabilir. Diyabet regulasyonun-
dan baska hastanin ne kadar suredir diyabeti-
nin oldugu diger 6nemli bir konudur. Clinkii DR
prevelansi 5 yildan kisa streli DM’si olanlarda
%28 iken 15 yildan uzun stre DM’si olanlarda
%79 olarak bulunmustur (20). Bizim hastalarin
ortalama MODY tani suiresi [5.0£5.5 yil (0-20 y1l)]
klinik bulgularin ortaya ¢ikmasi icin kisa olabilir.

Sonug olarak calismamizin verileri degerlendi-
rildiginde yeni tanill MODY hastalarinda DR bul-
gularinin yoklugunda koroid tabakasi kalinligi-
nin tim kadranlarda etkilenmedigi séylenebilir.

MODY koroid kalinliginda bir degisime neden
olmamasina ragmen, tip 1 ve tip 2 DM'ye bag-
I koroidde degisiklikler rapor edildiginden ve
uzun sureli takipte koroidi etkileyebilecegi icin
bu hastalarin retina muayeneleri diizenli olarak
yapilmalidir.

Calismamiz, literattiirde MODY ile koroid kalinli-
g1 iliskisinin degerlendirildigi ilk calisma olmasi
acgisindan onemlidir. Daha fazla hasta iceren ve
daha uzun sureli takip edilen MODY hastalari-
nin oldugu calismalar yapilmasi bu konunun
anlasihrhgini artiracaktir.
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OZET

AMAC: Lumbosakral bileskenin en sik gorilen dogumsal ano-
malilerinden biri olan lumbosakral transizyonel vertebra (LSTV)
genellikle tesadiifen saptanir. LSTV, gecis segmentinin {izerin-
deki hareketi artirabilir ve erken dejenerasyonla iliskili olabilir.
Lomber omurganin dejenerasyonu, normal yaslanmanin yani
sira, intervertebral osteokondroz adi verilen niikleus pulposus
ve vertebral ug plakalari etkileyen patolojik bir stirecin bir sonu-
cu olabilir. Bu calismanin amaci, LSTV ile intervertebral osteo-
kondroz arasindaki iliskiyi degerlendirmektir.

GEREC VE YONTEM: 492 hastayi calismaya dahil ettik ve LSTV
varligina gore iki gruba ayirdik. LSTV olmayan hastalar kontrol
grubu olarak sayildi. LSTV grubundaki hastalar da gecis omurla-
rinin diizeyine gore sakralize ve lomberize olmak Uzere iki gru-
ba ayrildi. Tum gruplarda spondilolistezis, osteokondroz, Modic
sinyal degisiklikleri, bel agrisi ve sinir kokii semptomlarinin
varligini kaydettik. Transizyonel vertebra diizeyinin bir Ust se-
viyesindeki osteokondroz prevalansi ile transizyonel vertebrasi
olmayan hastalardaki ayni seviyeyi karsilastirdik. Semptomlarin
yas dagihimini ve sikhgini iki grupta karsilastirdik.

BULGULAR: LSTV grubunda Modic tip 2 sinyal degisikliklerinin
ve intervertebral osteokondrozun daha yaygin oldugunu tespit
ettik (% 42.7'ye kars1% 28.7 ve % 67.1'e karsi% 38.3, p <0.05).
Sakralize hastalarda L4-5'teki, lomberize hastalarda L5-S1'de
intervertebral osteokondroz prevelansi hem ayni grupta di-
Jer seviyelere gore (sirasiyla % 52,7 ve % 63) hem de kontrol
grubundaki ayni seviyelere gore anlamli derecede yiiksek bu-
lundu (sirastyla % 21,4 ve % 24,6). Bel agrisi olan hastalar, LSTV
grubunda daha fazlaydi ve daha erken yasta gorilmekteydi
(p <0.05).

SONUC: Calismamizin sonucunda LSTV'nin intervertebral os-
teokondroz ve Modic tip 2 degisiklikleri ile iligkili oldugunu
bulduk. LSTV'si olan hastalar, vertebral kolondaki anormal yiik
aktarimi nedeniyle daha erken yasta bel agrisi ile basvurma egi-
limindedir.

ANAHTAR KELIMELER: Omurga, Lumbosakral vertebra, Tran-
sizyonel vertebra, MRG.
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ABSTRACT

OBJECTIVE: Lumbosacral transitional vertebra (LSTV) which is
one of the most common congenital abnormalities of lumbo-
sacral junction is usually detected incidentally. LSTV may incre-
ase the motion above transitional segment and be associated
with early degeneration. Degeneration of lumbar spine may be
a result of normal aging, as well as a pathological process that
affects nucleus pulposus and vertebral end plates, which is cal-
led intervertebral osteochondrosis. The aim of this study is to
evaluate the association between intervertebral osteochondro-
sis and lumbosacral transitional vertebra.

MATERIAL AND METHODS: We included 492 patients into the
study and divided them into two groups depending on presen-
ce of LSTV. Patients without LSTV were counted as the cont-
rol group. Patients in LSTV group was also classified into two
groups as sacralized and lumbarized depending on the level of
transitional vertebra. We noted the presence of spondylolisthe-
sis, osteochondrosis, Modic signal changes, low back pain and
nerve root symptoms in all groups. We compared osteochond-
rosis prevalences at one level above from transitional vertebrae
to the same levels in patients without transitional vertebrae. We
compared age distribution and frequency of sypmtoms in two
groups.

RESULTS: We detected Modic type 2 signal changes and inter-
vertebral osteochondrosis more common in LSTV group (42.7%
vs 28.7% and 67.1% vs. 38.3%, p<0.05). Intervertebral osteo-
chondrosis prevelance at L4-5 in sacralized patients (52.7%),
and at L5-S1 in lumbarized patients (63%) was found signifi-
cantly higher than other levels and the same levels in control
group (21.4% and 24.6%). Patients with low back pain were
more common in the LSTV group and were seen at younger
age (p <0.05).

CONCLUSIONS: As a result of our study, we found that LSTV is
associated with intervertebral osteochondrosis and Modic type
2 changes. Patients with transitional vertebrae tend to present
with lower back pain at an earlier age due to abnormal load
transfer in the vertebral column.

KEYWORDS: Spine, Lumbosacral vertebra, Transitional verteb-
ra, MRI.

Etik Kurul / Ethical Committee: Bolu Abant Izzet Baysal University Clinical Research Ethical Committee (9 October, 2019/ 263).
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INTRODUCTION

Lumbosacral transitional vertebra (LSTV) which
is one of the most common congenital abnor-
malities of lumbosacral junction is usually de-
tected with an incidence between 4% and 30%

(1.

The load is transmitted to the combined trans-
verse process or abnormal joint instead of lower
adjacent disc level because of partial or comp-
lete fusion in LSTV, and restricted motion of
the disc at lower level . As a result, disc signal at
lower level is preserved and incidence of patho-
logy decreases (2 - 6). Nevertheless, increased
stabilization between LSTV and sacrum might
lead to increase of motion at the levels above
transitional segment. Over motion of the inter-
vertebral disc as well as abnormal forces trans-
mitted to the disc accelerate the degeneration
on the disc (7 - 11). Although the relationship
between LSTV and degenerative changes has
been shown, the definition of degeneration
was previously broader and any changes due to
deterioration in normal anatomy were included
in this definition. According to the Lumbar disc
nomenclature: version 2.0 degeneration in an-
nular fibrosis and apophyseal osteophytes were
accepted as normal changes due to aging and
defined as “spondylosis deformans”. In contrast,
changes in nucleus pulposus and end plates
were reported to be a pathological process and
defined as intervertebral osteochondrosis (12).

The aim of the present study is to evaluate the
association between LSTV and intervertebral
osteochondrosis, which is a pathological dege-
nerative process.

MATERIAL AND METHODS

Study Design and Patient Population:

We retrospectively reviewed 564 consecuti-
ve lumbar spine magnetic resonance imaging
(MRI) studies performed from September 2017
to March 2018 on patients presenting with
lower back and leg pain, weakness or numbness
of lower limbs. We excluded 72 patients who
had lumbar trauma, infection, tumour or sur-
gery or congenital spinal abnormality. We inc-
luded 492 patients into the study and divided
them into two groups depending on presence

of LSTV. Patients without LSTV were counted as
the control group. Patients in LSTV group were
also classified into two groups as sacralized and
lumbarized depending on the level of transitio-
nal vertebra.

Image Analyses and Definitions:

Lumbar MRI studies were obtained by 1.5 Tesla
MRI Device (Siemens Magnetom Symphony, Er-
langen, Germany. A spine coil was used to obta-
in signals. After "localizer", sagittal whole spine
localizer (WSL) beginning from C2 to coccyx
was acquired (Figure 1).

Figure 1: Example of sagittal whole-spine localizer image with T1 tur-
bo spin-echo sequence for numbering lumbar vertebrae.

WSL has 12 sagittal images of T1 TSE (TR:422,
TE:8/1, flip angle:160) and then following ima-
ges were obtained for each patient, sagittal T1
TSE (TR:594, TE:13/1 slice thickness:4mm), sa-
gittal T2 TSE (TR:3300, TE:26/1, slice thickness:
4mm) images for lumbar vertebra; axial T2
(TR:5280, TE:94, slice thickness: 3 mm) images
for disc space. MR images were reviewed by
two radiologists who have 4- and 9-year clinical
experience by providing a consensus.

LSTV diagnosis was confirmed through WSL,
and cranio-caudal numbering was done from
C2. Limitation of this method is acceptance
of that there are 7 cervical vertebrae and 12
thoracic vertebrae. However, the number may
change depending on segmental distribution



variations of thoracolumbar segments and tho-
racolumbar transitional vertebrae (13). Despi-
te the limitation, WSL is accepted as the most
accurate method for vertebra count and LSTV
diagnosis (14, 15).

The patients in all groups were evaluated in
terms of 10S, Modic signal changes (MC) and
spondylolisthesis. 10S identification was per-
formed according to the standards revised by
North American Spine Society (NASS), Ame-
rican Society of Spine Radiology (ASSR) and
American Society of Neuroradiology (ASNR)
in 2014 (12). Modic classification was used for
evaluation of MC on end plates of vertebra bo-
dies. According to this classification, MC type
1 indicating the inflammation and bone mar-
row edema presented a hypointense pattern in
T1A sequence and hyperintense pattern at T2A
sequences whereas MC type 2 indicating the fat
replacement presented a hyperintense pattern
at T1A and T2A sequences, and MC type 3 in-
dicating sclerosis presented a hypointense pat-
ternatT1A and T2A sequences (16-17). Spondy-
lolisthesis is sliding of a vertebral body over the
lower vertebral body due to degeneration (18).

Spondylolisthesis, I0S and MC in LSTV group
were compared to control group at each le-
vel. The I0S prevalence at upper level of LSTV
in lumbarized (L5-S1) and sacralized (L4-5) pa-
tients were compared with other levels in each
of the same groups and L4-5 and L5-51 levels in
control group.

We classified the symptoms of the patients as
low back pain (LBP) and nerve root symptoms
(NRS) (leg pain, motor and sensory deficits in
the lower extremities) and noted for each pa-
tient.

Statistical Analysis

Parametric data was summarized by mean. Ca-
tegorical variables were summarized by frequ-
ency (percent). The associations between the
variables were analysed through Pearson’s and
Fisher's exact x* test. Any p value less than 0.05
was considered statistically significant. The Sta-
tistical Package for Social Sciences for Windows
(SPSS Statistics for Windows Version 20.0; SPSS
Inc., Chicago, IL, USA) was used for statistical
analyses.
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Ethical Committee

Ethics committee approval was received for this
study from Bolu Abant Izzet Baysal University
Clinical Research Ethical Committee on 9 Octo-
ber, 2019 (Decision No: 2019/263).

RESULTS

The evaluation of 492 lumbar MRI revealed
that 82 patients had LSTV with a prevalence
of 16.6%. Prevalence of lumbarization and sac-
ralization was found 9.3% and 7.3%, respecti-
vely. The mean ages were 49.7 (SD 14.8, range
16-77) and 50.3 (SD 15.1, range 15-89) in LSTV
and control groups, respectively. There were 35
males (%42.7) and 47 females (%57.3) in LSTV
group, 179 males (%43.6) and 231 females
(%56.4) in control group.

The number of patients with and without I0S in
two groups according to symptoms are shown
in (Figure 2).
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Figure 2: The number of patients with and without 10S in two groups
according to symptoms.

There was no significant difference in the preva-
lence of spondylolisthesis in LSTV group when
compared with the control group. MC type 2
and I0S were detected more common in the
patients with LSTV (p<0.001) (Table 1).

Table 1: Comparison of degenerative findings between the LTSV and
control groups.

LSTV (n=82) Control (n=410) P value

Spondylolisthesis 16 (%19.1) 62 (%15.1) 0.132

MC type 1 8 (%9.7) 39 (%9.5) 0.948

MC type 2 35 (%42.7) 118 (%28.7) <0.001*

MCtype3 3 (%3.6) 14 (% 34) 0.765

108 55 (%67.1) 157 (%383) <0.001*

*:p - value of statistical significance. LSTV: Lumt ral tr ional vertebra.
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IOS prevalence was similar in lumbarized and
sacralized groups. We detected 10S at 61, 39
and 249 lomber disc levels in lumbarized, sac-
ralized and control groups, respectively. 10S
prevalence at L4-5 in sacralized patients, and at
L5-S1 in lumbarized patients was found signifi-
cantly higher than other levels in each of same
groups. I0S presence in L4-5 level was signifi-
cantly higher in patients with sacralization than
the control group (p=0,001). Similarly, 10S pre-
sence in L5-S1 level was significantly higher in
patients with lumbarization than the control
group (p=0,03) (Table 2).

Table 2: The distribution of 10S in the lumbar levels in lumbarized, sac-
ralized and control groups.

Lumbarization (n=46) Sacralization (n=36) Control (n=410)

Level 10S (1) Level 10S (1) Level 10S (1)

L1-2 5(%10.8) L1-2 3(%8.3) L1-2 19 (%4.6)

L2-3 8(%17.4) L2-3 7 (%19.4) L2-3 38 (%9.2)

13-4 8 (%17.4) 13-4 8 (%22.2) 13-4 48 (%11.7)

14-5 10 (%21.7) L4-5 19° (%52.7) L4-5 88 (%21.4)

L5-51 29' (%63.0) L5-51 2(%5.5) L5-51 101 (%24.6)

All levels 61 All levels 39 All levels 294

*: p-value of statistical significance <0.05 compared to other levels in the same group. 10S: Intervertebral

osteochondrosis.

The patient number with low back pain (LBP)
in LSTV group was 57 (%69.5), which was sig-
nificantly higher than 235 patients (%57.3) with
LBP, in control group (LBP) (p=0.04). On the ot-
her hand, nerve root symptoms (NRS) were seen
in 46 (%56) and 210 (%51.2) patients in LSTV
and control groups, respectively. There was no
significant difference between rates of NRS in
two groups (p=0.42). Moreover, the mean ages
of patients with LBP were significantly lower, re-
gardless of with or without 10S, in LSTV group
(Table 3 and 4).

Table 3: Symptom distribution of the study population.

Group 108 (+) 10S(-)

Symptoms LBP NRS LBP NRS

LSTV Number of patients (%) 34(61.8%) 34(61.8%) 23(85.2%) 12 (44.4%)

Control Number of patients (%) 75 (47.8%) 94(59.9%) 160 (63.2%) 116 (45.8%)

10S: Intervertebral osteochondrosis. LSTV: Lumbosacral transitional vertebra. LBP: Lower Back Pain. NRS: Nerve Root
Symptoms.

Table 4: Distribution of the mean ages of patients according to symp-
toms,

105 (+) 10S ()

Group Symptoms LBP NRS LBP NRS

LSTV Mean Age 50.8 57.7 329 42.75

Control Mean Age 57.7 614 415 46.4

P value 0.013* 0.131 0.005* 0.069

*: p-value of statistical significance <0.05.10S: Intervertebral osteochondrosis. LSTV: Lumbosacral transitional

vertebra. LBP: Lower Back Pain. NRS: Nerve Root Symptoms.

DISCUSSION

We detected that 10S and MC type 2 were more
common in the LSTV group. The difference in
prevalence of spondylolisthesis between LSTV
and the control groups, was not significant.
There was no significant difference between
MC Type 1 and Type 3 in the groups. The fin-
dings obtained in the present study suggested
that LSTV is associated with the degeneration
in the disc as well as end plates of the vertebral
body.

Relation of LSTV with spinal instability is cont-
roversial. Dar and Peled reported that LSTV and
spondylolisthesis were not related (19). In the
present study, spondylolisthesis is more com-
mon in LSTV group; however, difference betwe-
en the control group and LSTV group was not
significant. However, Aihara et al. conducted a
study on 70 cadavers and reported that a thin
and weak iliolumbar ligament in the patients
with LSTV might be associated with spinal ins-
tability and early disc degeneration (8). Further-
more, spinal instability is not a constant pro-
cess and might be improved with treatment or
spontaneously. Toyone et al. (20) indicated the
association of MC type 1 with segmental ins-
tability and stated that MC type 2 were more
common in the patients with stable degenera-
tive disc disease. Braithwaite et al. reported that
MC type 1 and type 2 present different stages
of same pathological process; Braithwaite et al.
(21) and Mitra et al. (22) stated that MC type 1
might transform to MC type 2 in time, after tre-
atment. We found that there is not a significant
difference for MC type 1 between LSTV group
and the control group; however, we detected
MC type 2 is more prevalent in the patients with
LSTV. Accordingly, even LSTV might be associa-
ted with spinal instability in earlier period, ins-
tability might disappear, and spinal degenerati-
ve changes might become significant.

The association of LSTV with disc degeneration
was demonstrated well. Louma et al. detected
that LSTV accelerated the degeneration of the
disc at upper level and decelerated the degene-
ration of the disc at lower level (3). Aihara et al.
(8) detected the iliolumbar ligament as the ca-
use of early disc degeneration. Vergauwen et al.
(23) reported that disc degeneration increased



significantly at upper level of transitional ver-
tebra. According to the lumbar disc nomenc-
lature published in 2014, disc degeneration is
a confusing definition, and causes difficulty to
differentiate normal aging and pathological
processes. Resnick and Niyagama (24) demons-
trated that the condition which was previously
identified by Schmorl and Junghanns (25) indi-
cates two distinct conditions of intervertebral
disc. Spondylosis deformans affects the annulus
fibrosus and adjacent apophysis whereas 10S
affects the nucleus pulposus and end plates of
the vertebral bodyand might be associated to
fissure and atrophy in annulus fibrosus (15). We
found that IOS prevalence was 67% which was
significantly higher in LSTV group than control
group, in which I0S prevalence was 38% (Figu-
re 3).

Figure 3: Sagittal T2W(a) and T1W(b) images of lumbar MRI of a 54
years old male patient with transitional L5 vertebra (asterisk). Severe
degeneration due to 10S, MC type 2 and bulging discs are observed at
3 levels above L4-5 level. On the other hand, L5-S1 disc has a normal
signal and there are not any degenerative changes at this level.

The intervertebral disc was designed to trans-
mit the load. A normal disc acts like a sac filled
with liquid and transmits the load to disc surfa-
ces and end plates of vertebral bodies (26). The
pathological degeneration occurred in the disc
decreases the abnormal motion of the spine,
which is called instability, rather than increase
the motion (27, 28). Murata et al. reported that
angular and translational motions increase in
normal or slightly degenerated discs; however,
motion decreases in significantly degenerated
discs (29). Although a weak iliolumbar ligament
in LSTV presents a disposition to segmental
spinal instability at upper level, the mobility of
the spine decreased by the early degeneration
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developed in time. There are some opinions su-
ggesting that increased mobility appeared due
to LSTV might lead to early degeneration in fa-
cet joints (2, 8, 23). The findings obtained in our
study indicate that such degeneration is not li-
mited with the disc and affects the end plates
where the load is transmitted. Therefore, 10S
might be resulted from a process that aimed to
compensate the segmental instability, which is
associated to LSTV.

Furthermore, 10S was detected most at L4-5
level in the sacralized group (47%; 29/61), and
at L5-S1 level in the lumbarized group (48%;
19/39); 10S was detected most prevalent at up-
per levels adjacent to LSTV, and it might appear
earlier (Figure 4).

Figure 4: Sagittal T2W(a) and T1W(b) images of lumbar MRI of a 28
years old female patient with transitional S1 vertebra (asterisk). In this
patient, whose age is relatively young for lumbar degeneration, in the
upper adjacent level to the transitional S1 vertebra, degeneration due
to I0S, MC type 2 and bulging disc are observed.

|OS at L4-5 level in the sacralized group, and L5-
S1 in the lumbarized group is significantly hig-
her than the control groups at same level and
other levels in the same groups.

Although there are contradictory reports on
association of LSTV with LBP, the general opi-
nion is that LSTV might be the cause of LBP,
under certain conditions. Louma et al. reported
that they did not find any association between
LSTV and LBP in middle-aged men (3). Tini et al.
(30) reported that there is not any correlation
between LSTV and LBP in their series consisting
of 4,000 patients. However, Konin and Walz (1)
reported in their review that despite conflicting
reports, LSTV causes LBP in case of abnormal
load on the facet joints, disc herniation or nerve
root compression. Gopalan and Yerramshetty
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(31) investigated the association between LSTV
and LBP targeting specific populations in previ-
ous studies, and they reported that age, gender,
facet arthrosis, segmental instability, traction
spurs, osteophytes, stenosis at disc height, de-
generative spondylolisthesis and degenerative
scoliosis were ignored; and if the factors stated
above are regarded, LSTV and LBP are associa-
ted. We found that frequency of LBP was hig-
her, and the patients with LBP were significant-
ly younger in LSTV group than control group.
We thought this is associated with the report of
Mulholland RC, which stated the disc may ab-
normally transmit the load to the end plates,
and this may lead to the pain because of high
load focuses appeared (32). Since LSTV is a con-
genital abnormality that toughens the motion
and alters the load transmission in lumbosacral
region, abnormal load transmission might be
symptomatic earlier in these patients.

There are certain limitations of our study. First,
we could not evaluate asymptomatic populati-
on because of the retrospective study design.
Second, occupation and physical work his-
tory of the patient groups were not evaluated.
Third, although there are studies suggesting
the success of vertebral body count method
used to determine LSTV at sagittal plane, there
are some limitations. In our study, LSTV was di-
agnosed by cranio-caudal count method from
C2in WSL; this method has some limitations de-
pending on thoracolumbar segmental distribu-
tion variations and thoracolumbar transitional
vertebrae.

In conclusion, prevalence of I0OS in LSTV inc-
reases, particularly at one level above to LSTV.
Furthermore, prevalence of MC type 2 increa-
sed due to the degeneration on end plates of
the vertebral body, in LSTV. The abnormal load
transmission resulting from LSTV, might be as-
sociated with LBP. Considering the important
role of nucleus pulposus and end plates inside
the disc on carrying the load of spinal column,
such degeneration may appear to compensa-
te the congenital segmental instability due to
transitional vertebra.
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OZET

AMAC: Bu calismada bir devlet hastanesi acil servisine basvu-
ran 65 yas ve Ustl hastalarin genel 6zelliklerinin degerlendiril-
mesi amaclanmistir.

GEREG VE YONTEM: Kastamonu Devlet Hastanesi (KDH) Ye-
tiskin Acil Servisi'ne 01.01.2018 - 31.12.2018 tarihleri arasinda
basvuran 65 yas ve Usti hastalarin geriye donuk kayitlar ince-
lendi. Hastalarin demografik verileri (yas, cinsiyet), uluslararasi
hastalik kodu (ICD) tanilari, mevsime gore acil servis basvurula-
r, en sik konsultasyon istenen branslar ve hastaneye yatis oran-
lari degerlendirilmeye alindi. Calismaya 65 ve yas Ustlindeki
tim hastalar dahil edildi.

BULGULAR: Calismanin yapildigi tarihte KDH yetiskin acil ser-
visine 87732 hastanin 159132 defa basvuru yaptigi tespit edil-
di. Hastalarin % 17,4 (15224)'G basvurularin ise %16,8 (26769)'i
65 yas ve Ustl hasta popllasyonuna aitti. Calismaya ortalama
yasl 74,6x7,6 olan, %54,7 (8342)'si kadin, %45,2 (6882) erkek
hasta dahil edildi. Diinya Saglik Orgiiti'ne gére olgularin %55,0
(8413)'i erken yashhk, %31,1 (4759)'i yaslilik ve %13,8 (2110)'u
ileri yaslilik kategorisinde idi. Tiim yaslilik kategorilerinde en sik
basvuru kadin hastalarda gézlendi. En sik bagvuru nedenleri sik-
lik sirasina gore ( ICD kodlarina gore ) kas iskelet sistemi hasta-
liklari, gastrointestinal sistem rahatsizliklari ve travmalar olarak
tespit edildi. Tim bagvurularin %30,1 (8074)'ine konstltasyon
istenmisti. Hastalarin %25,1 (3845)'nin bir kez acil servis basvu-
rusu bulunurken, %74,9 (11437)'unun birden ¢ok (2-45 kez) acil
servis basvurusu vardi.

SONUC: 65 yas ve Ustl geriatrik popllasyonda, en sik acil ser-
vise basvuru nedenleri kas iskelet sistemi rahatsizliklarina bagh
olmaktadir. Acil servise basvuran yasli hastalarin dnemli bir kis-
mi (%79,4) ayaktan basit midahaleler ile taburcu olabilmekte-
dir.

ANAHTAR KELIMELER: Geriatrik popiilasyon, Geriatrik deger-
lendirme, Acil servis.
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ABSTRACT

OBJECTIVE: In this study, it was aimed to evaluate the general
characteristics of patients aged 65 and over who applied to the
emergency department of a state hospital.

MATERIAL AND METHODS: In this study, records of patients
aged 65 and over who applied to Emergency Department of
Kastamonu State Hospital between 01.01.2018 and 31.12.2018
were reviewed retrospectively. Demographic features of pa-
tients (age, gender), diagnosis according to international disea-
se code (ICD), seasonal distribution, most frequently consulted
branches and hospitalization rates were evaluated. All patients
over 65 years old were included in the study.

RESULTS: During the study period, 87732 patients were admit-
ted to the emergency department of Kastamonu State Hospital,
with a total number of 159132 admissions. 17.4% (15224) of the
patients and 16.8% (26769) of the applications belonged to the
65-year-old and older patient population. 8342 (54.7%) female
and 6882 (45.2%) male patients with a mean age of 74.6 £ 7.6
were included in the study. According to WHO categorization,
55.0% (8413) of the cases were in the youngest-old category,
31.1% (4759) were in the middle-old category and 13.8% (2110)
were in the oldest-old category. The most common applicati-
on was observed in female patients in all age categories. The
most common reasons for admission were, according to the
frequency in decreasing order (depending on ICD codes), mus-
culoskeletal system diseases, gastrointestinal system disorders,
and traumas. Consultation was requested for 30.1% (8074) of
all admissions. While only 25.1% (3845) of the patients had one
emergency department admission, 74.9% (11437) had multiple
(2-45 times) emergency department admissions.

CONCLUSIONS: In the geriatric population aged 65 and over,
the most common reason for admitting to the emergency de-
partment is musculoskeletal diseases. The majority of elderly
patients (79.4%) can be discharged with simple outpatient in-
terventions.

KEYWORDS: Geriatric population, Geriatric evaluation, Emer-
gency department.
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GiRiS

Yaslihk insan yasaminin geri dontsimsuz bir
sureci olarak kabul edilmektedir. Birlesmis Mil-
letler (BM) yaslihgi 60 yas ve uzeri olarak tanim-
larken, Diinya Saglik Orgiiti (DSO) kronolojik
bir sinir belirleyip 65 yas ve Gstunu yash olarak
tanimlamaktadir (1). DSO 2050 yilina dogru 60
yas ve Uzeri insan sayisinin iki katina ¢ikacagi-
ni 6ngormektedir (2). Japonya'da 2050 yilinda
nifusun %32’sinin yash olmasi beklenmektedir
(3). Bu nedenle, gelismis ulkelerde oldugu gibi
ulkemizde de sirekli artan yasl nifusa yonelik
saglik hizmet calismalarn artmaktadir. Yash ni-
fusun artmasi, bu 6zel populasyonun sorunlari-
ni daha iyi algilamayi gerekli kilmistir.

Acil servislere basvuran 65 yas ve Ustu hasta sa-
yisi her gecen gun artis gostermektedir. Cesitli
cahismalarda yash hastalarin acil servis basvuru
oranlari %9-19 olarak bildirilmistir (4 - 6). Ame-
rika Ulusal Saghk istatistikleri Merkezi (NCHS)
verilerine gore acil servise basvuran yaslilarin
%55,8'i 75 yas ve uzerindedir (7). Bu kalabalik
hasta popilasyonuna uygun hizmet vermek ve
gelecekte kaynaklarin daha olumlu kullanilmasi
adina planlarin yapilmasi son derece 6nem arz
etmektedir.

Acil servise basvuran yasli hastalarin demogra-
fik ozelliklerini, basvuru nedenlerini, tani dagi-
hmlarini, eslik eden hastaliklarini, acil serviste
kalis surelerini ve sonuglarini (yatis, taburcu,
sevk, 6lim vb.) ortaya koymanin yaslilara veri-
len hizmetin neresinde oldugumuzu gostere-
bilecegi ve hizmet kalitesini artirmaya yonelik
cabalarimiza yol gosterici olabilecegi dusunul-
mektedir. Bu ¢calismada; Kastamonu Devlet Has-
tanesi (KDH) Acil Servisine basvuran yasli has-
talarin, basvuru nedenlerinin ve sonuclarinin
degerlendirilmesi amaclanmistir.

GEREC VE YONTEM

Kesitsel tipte olan bu calismada 01.01.2018-
31.12.2018 tarihleri arasinda KDH Eriskin Acil
Servisi'ne basvuran 65 yas ve ustu hastalarin ka-
yitlari geriye donuk olarak incelendi. Hastalarin
demografik verileri (yas, cinsiyet), uluslararasi
hastalik kodu (ICD) tanilari, mevsime gore acil
servis basvurulari, basvuru saati, en sik konsilte
edildikleri branslar ve hastaneye yatis oranlari
degerlendiriimeye alindi. Ayrica hastalarin yat-
tiklar klinikler tespit edildi.

Hastalar erken yaslilik (65 -74 yas ), yaslilik (75-
84 yas) ve ileri yashlik (85 yas ve uzeri) seklinde
u¢ gruba ayrildi (8). Gruplar arasinda demog-
rafik veriler, basvuru tanilari ve yatis durumlari
gibi parametreler karsilastinldi. Calismaya 65
yas ve Ustlindeki tim hastalar dahil edilmis, 65
yasin altinda olan hastalar ¢calisma disi birakild.
Tekrarlayan basvurusu olan hastalarin tim bas-
vurulari degerlendirmeye alindi.

istatistiksel Analiz

Calismadan elde edilen veriler, “SPSS (Statistical
Package for the Social Sciences) for Windows
11.5.0” paket programi kullanilarak degerlendi-
rildi ve p<0.05 degeri istatistiksel anlaml kabul
edildi. Calismadan elde edilen verilerin istatis-
tiksel degerlendiriimesinde kategorik veriler
frekans (n) ve ylizde (%) cinsinden, surekli ve-
riler ise ortalamazstandart sapma olarak veril-
di. Kategorik degiskenler arasindaki istatistiksel
degerlendirme icin capraz tablo istatistiklerin-
den ki-kare, Fisher’in kesin ve Likelihood Ratio
test istatistigi kullanildi. Sayisal degiskenler ba-
kimindan iki grubun karsilastinimasinda ise ba-
gimsiz iki grup t testi (Independent Samples t
test) kullanildi.

Etik Kurul

Calismanin etik kurul onayi Karabiik Universite-
si Rektorltigl Girisimsel Olmayan Klinik Arastir-
malar Etik Kurulu tarafindan 19.04.2019 tarihin-
de 5/5 no'lu karar ile alinmistir.

BULGULAR

Gahismanin yapildig tarihte KDH yetiskin acil
servisine 87732 hastanin 159132 defa basvuru
yaptigi tespit edildi. Hastalarin % 17,4 (15224)'u
bagvurularin ise %16,8 (26769)'i 65 yas ve Ustl
hasta popilasyonuna aitti. Calismaya dahil edi-
len hastalarin %25,1 (3845)'nin bir kez acil servis
basvurusu bulunurken, %74,9 (11437)'unun bir-
den ¢ok (2-45 kez) acil servis basvurusu vardi.

Galismaya ortalama yasi 74,6+7,6 olan, % 54,7
(8342)'si kadin, %45,2(6882)erkek hasta dahil
edildi. DSO’ye gére olgularin %55,0 (8355)'i
erken yashlik, %31,1 (4759)'i yashlik ve %13,8
(2110)'u ileri yashhk kategorisinde idi. Tim
yaslihk kategorilerinde en sik basvuru kadin
hastalarda go6zlendi. En sik basvuru nedenleri
siklik sirasina gore ( ICD kodlarina bagh olarak)
kas iskelet sistemi hastaliklari, gastro-intestinal



sistem rahatsizliklari ve travmalar olarak tespit
edildi. Mevsimlere gore en sik yaz mevsiminde,
mesai saatlerine gore ise en sik 08.00 - 16.59
saatleri arasinda acil servise basvuru yapildigi
go6zlendi. Hastalarin genel dagilimi Tablo 1'de,
ICD kodlarinin ayrintili dagilimi ise Tablo 2'de
verilmistir.

Tablo 1: Hastalarin genel dagilimi

Tim bagvurular % (n)
- M79 89 (2386)

1D tami (en sik 5 tani)

1
2. RO06 8,8 (2376)
3. RI10 6,6 (1780)
4. RO7 53(1431)
5. W19 5,1 (1370)
Konsultasyon (en sik 5 brans) Kardiyoloji 53 (1439)
Dahiliye 4,5 (1220)
Néroloji 3,9 (1068)
Gogiis hastaliklart 3,8(1038)
Ortopedi 2,7 (748)
Yats durumu Taburcu 79,4 (21274)
Sevk 2,1 (568)
Exitus 0,4 (128)
Yatis 17,9 (4799)
Mevsimsel dagilim ilkbahar 24,3 (6511)
Yaz 27,6 (7415)
Son bahar 239 (6411)
Kis 24,0 (6432)
Basvuru saati 00.00-07.59 11,4 (3048)
08.00-16.59 51,8 (13867)
17.00-23.59 26,8 (9854)
M79: Diger yumusak doku 1, baska yerde RO6: Solunum anormallikleri, R10: Abdominal ve

pelvik agri, RO7: Bogaz ve gogiiste agri, W19: Diisme, tanimlanmamis

Tablo 2: ICD kodlarinin alt kirmlarina goére dagilimi

1CD Kodu 1CD kodu (alt kirim) % (n)

M79 (n=2386) M79.9 (Yumusak doku bozuklugu, tanimlanmamis) 36,7 (876)
M79.1 (Miyalji) 184 (439)
M79.19 (Miyalji, yer tanimlanmamis) 14,6 (349)
M79.8 (Yumusak doku bozukluklari diger, tammlanmis) 7.3 (174)
Diger 23,0 (548)

R06 (n=2376) R06.0 (Dispne) 99,9 (2370)
Diger 0,01 (6)

R10 (n=1780) R10.4 (Karin agrisi diger ve tanimlanmamus) 98,8 (1759)
Diger 02 (21)

R07 (n=1431) R07.4 (Gogiis agrisi, tammlanmams) 85,9 (1229)
R07.3 (Gogiis agris, Diger) 13,6 (194)
Diger 0,5(8)

W19 (n=1370) w19 100 (1370)
M79: Diger yumusak doku t 1, baska yerde RO6: Solunum anormallikleri, R10: Abdominal ve
pelvik agri, RO7: Bogaz ve gogiiste agri, W19: Diisme, tanimlanmamig

65 yas ve Ustl hasta basvurularinin %30,1
(8074)'ine konsultasyon istendi. Bu konsul-
tasyonlarin dagilimina bakildiginda; %67,6
(5466)'s1 dahili branslardan (siklik sirasina gore
kardiyoloji, dahiliye, noroloji, gégus hastalik-
lar), %32,4 (2608)'U cerrahi branslardan (siklik
sirasina gore ortopedi, genel cerrahi, beyin ve
sinir cerrahisi) oldugu gorildu. Konsultasyon
istenen bolumlerin hastaneye yatis oranlari aci-
sindan dahili branslarda noroloji (%75,1), enfek-
siyon hastaliklar (%68,1) ve kardiyoloji (%64,6)
ilk Gg sirada yer alirken; cerrahi branglarda bu
siralama; gogus cerrahisi (%77,5), beyin ve sinir
cerrahisi (%69,5) ile Uroloji (%53,2) seklideydi.
istenen konsiiltasyon sonucu hastaneye yatis
yapilan bolimler Tablo 3'te gosterildi.

Tablo 3: Konsultasyon istenen brans ve hastaneye yatis oranlarinin da-
gihmi

Boliim Istenen konsultasyon Hastane yatis yiizdesi (%)
sayisi/ Hastane yatist

Dahili branglar Dahiliye 1220/716 58,6
Gogiis hastaliklar 1038/648 62,4
Néroloji 1068/803 751
Kardiyoloji 1439/931 64,6
Enfeksiyon hastaliklart 323/220 68,1
Diger 378/325 86,7

Cerrahi branglar Ortopedi 748/299 399
Genel cerrahi 748/286 382
Beyin ve sinir cerrahisi 207/144 69,5
Uroloji 182/97 53,2
Gogiis Cerrahisi 160/124 775
Kalp damar cerrahisi 147/42 285
Diger 416/27 6,4

Toplam Tiim branglar 8074/4662 57,7
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Acil servise basvuran 65 yas ve Ustl hastalarin
%17,4 (4662)'U hastaneye yattigi, %2,1 (568)'i
ileri tetkik ve tedavi amacl bir tist merkeze sevk
oldugu ve %0,4 (128)'U ise acil serviste exitus
oldugu tespit edildi. Yasllik kategorisine goére
dagihimlar Tablo 4'te verildi.

Tablo 4: Hastalarin yashlik kategorisine gore karsilastiriimasi

65-74 yas (bagvuru:  75-84 yas (basvuru: 85 ve tizeri (basvuru:  p

14440) (%,n) 8614) (%.n) 3715) (%.n)
ICD tani (ensik5  1M79 10,5 (1526) 7,5 (652) 5,5 (208) <0001
tane)
2R06 7,2 (1050) 10,4 (900) 11,4 (426) <0.001
3J06 63(913) 3,1 (270) 15 (58) <0001
4R10 6,1(892) 74 (612) 7.4 (276) 0.006
5R07 5.4 (784) 5,3 (463) 49(184) 086
Konsultasyon (en 1.Kardiyoloji 3,8(563) 6,5 (561) 84(315) <0.001
sik 5 brang)
2Dahiliye 2,9 (423) 5,5 (477) 8,6 (320) <0001
3 Néroloji 2,7 (390) 48 (417) 7,0 (261) <0.001
4.Gogiis 2,5 (365) 45 (395) 7,4(278) <0001
hastaliklart
5.0rtopedi 2,4 (354) 2,5(219) 47 (175) 0.668
Yatis durumu Taburcu 85 (12275) 76,3 (6574) 65,2 (2425) <0.001
Sevk 1,5 (222) 2,4(207) 3,7 (139) <0.001
Exitus 0,2 (43) 0,5 (47) 1,2(38) 0.004
Yat 13 (1900) 20,7 (1786) 299 (1113) <0001
M79: Diger yumusak doku b 1, baska yerde R06: Solunum anormallikleri, J06: Akut iist
solunum yolu enfeksiyonlar, birden fazla ve yerlerin, R10: inal ve pelvik agri, RO7: Bogaz ve
gogiiste agn

Calismamizda KDH acil servisine yapilan basvu-
rularin %16,8'ni 65 yas ve Uzeri kisilere ait oldu-
gu gozlenmistir. Tlrkiye'de yapilan calismalarda
bu yas grubunun acil servise basvuru orani %9-
23 arasinda degistigi gorilmektedir (9-12). Yurt
disinda yapilan cesitli calismalarda yash hastala-
rn %15-27 arasinda acil servise basvurdugu bil-
dirilmistir (4, 13). Calismalar arasinda bu denli
farkhhklarin olmasi calisma yapilan merkezin
cografi konumu, niifus dagilimi, saglik alt yapisi
gibi nedenlere bagh olabilir.

Calismamizda acil servise basvuran hastalarin
%54,7'sini kadinlar olusturmustur. Cesitli cahs-
malarda 65 yas ve Ustu hastalarin %51-59 ara-
sinda kadin cinsiyetin acil servise daha ¢ok bas-
vurdugu gozlenmistir (9, 11, 14 - 16).

GCalismamizda 65 yas ve Ustu hastalarin en sik
hastane basvuru nedenlerinin sirasiyla; kas is-
kelet sistemi hastaliklari, solunum sistemi has-
taliklari ve dolasim sistemi hastaliklari oldugu
saptandi. DSO 2015 raporuna gére; 2012 yilin-
da dusuk gelirli tlkelerde 60 yas ve Ustu yasli-
larda en sik gorilen klinik durumlardan ikisi
calismamizda oldugu gibi kas iskelet sistemi
hastaliklari (sirt ve boyun agrisi, diisme, oste-
oartrit) ve solunum sistemi hastaliklandir (2).
Ulkemizde yapilan cesitli calismalarda geriatrik
hasta popltlasyonun acil servise en sik basvuru
nedenleri; dolasim sistemi hastaliklari, solunum
sistemi hastaliklar ve kas iskelet sistemi has-
taliklari oldugu raporlanmistir (9, 16). KDH acil
servisine basvuran yasli hastalarin%79,4’t ayak-
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tan taburcu oldugu, %17,9'u yatarak tedavi gor-
dugu, %0,4'U ise 6limle sonuclandigi gozlendi.
Turkiye'de yapilan bircok calismada 65 yas ve
ustl hastalarin %21-61'i yatarak tedavi gordu-
gu bildirilmistir (6, 14, 15, 17). Calismamizda di-
ger calismalara gore yatan hasta sayisinin az ol-
masinin nedenlerinden biri ¢evresinde Ankara,
Karabuk, Zonguldak gibi sehirlerde 3. basamak
hastanelerin olmasi ve daha komplike vakalarin
bu sehirlere direkt basvurusu sayilabilir.

Mevsimlere gore acil servis basvurularina ba-
kildiginda yaz mevsiminde diger mevsimlere
oranla daha fazla basvurunun yapildigr gorul-
di. Bunun nedenin normal zamanlarda tek ba-
sina acil servise gelemeyen yash hastalarin, yaz
doéneminde artan akraba/cocuk ziyaretleri son-
rasi acil servise getirilmesi olabilir.

Acil servisten taburcu olan hastalarin bir kismi
belirli bir zaman sonra acil servise tekrar bas-
vuru yapabilmektedir. Bu daha dnceki mevcut
sikayeti olabilecegi gibi yeni gelisen bir sika-
yetine bagl da olabilir. Literatlrde acile tekrar
basvuru orani 65 yas ve Ustu hastalarda %10-50
arasinda degismektedir (18, 19). Cesitli calisma-
larda ilk haftadaki tekrar basvuru %4,3, ilk ay-
daki basvuru %8-13, ilk 6 aydaki basvuru %50,
ilk bir yildaki basvuru ise %37-50 olarak saptan-
mistir (20 - 23). Bizim ¢alismamizda bir yil icinde
acil servise tekrar basvuru %74,9 olarak tespit
edildi.

Galismamizda literattirden daha yiiksek ¢ikma-
sinin sebebi yasadigimiz sehirde yasli hastalarin
genellikle sosyal destekten yoksun olarak ya-
santilarina devam etmesi, ailede bu yas grubu
ile ilgilenebilecek olan geng bireylerin ise biiytik
sehirlerde calisiyor olmalari olabilir.

Calismamizda tim basvurularin %30,1’ine kon-
sultasyon istenmisti. En sik konsiltasyon iste-
nen dahili branslar sirasiyla; kardiyoloji, dahiliye,
noroloji ve gogus hastaliklari iken, en sik cerrahi
branslar; ortopedi, genel cerrahi ve beyin cerra-
hisi idi. Tim branslar icinde konsultasyon son-
rasi hasta yatis orani en yuksek olan bolumler;
gogus cerrahisi, noroloji ve beyin cerrahisi bo-
l[imleri olarak gozlendi. Turkiye'de ve diinyada
yapilan ¢esitli ¢cahismalarda siralama Ulkelerin
cografik ozellikleri, gelismislik seviyesine gore
degismekle beraber en sik konsultasyon iste-
nen bolimler dahiliye, kardiyoloji, noroloji ve

gogus hastaliklar seklinde bildirilmistir (4,9, 16,
17). Cahismamizda yas gruplarina bakildiginda
konsiltasyon istenme orani ilerleyen yaslarla
birlikte artmaktaydi. Yasla birlikte ek hastalik-
larin artmasi yashlarda mevcut akut duruma ek
olarak kronik hastaliklari icin de konsiiltasyon
istenmis olabilecedini disindirmektedir. Yas
gruplan karsilastirlldiginda 85 ve Uzeri grupta
daha ¢ok i¢ hastaliklarindan konsiiltasyon isten-
digi saptandi. ileri yaslarda eslik eden hastalik
oraninin artmasi, bilissel fonksiyonlardaki azal-
ma, bobrek yetmezlikleri, elektrolit anormal-
liklerine yatkin olduklar bilinmektedir ve bu
sonu¢ bunu desteklemektedir (12). Yas arttikca
kas iskelet sistemi hastaliklar sebebiyle hasta-
neye basvurunun azaldigi, ancak solunumsal
ve kardiyovaskiiler sistem hastaliklari sebebiyle
hastaneye basvurularin arttigr gorilmustir. Bu
da hasta yasi ilerledik¢ce daha ciddi sebeplerle
acil servise basvurduklari sonucu ortaya ¢ikabi-
lir.

Galismamizin birka¢ kisithhgr bulunmaktadir.
Galismanin tek merkezli, karsilastirma grubunun
olmamasi ve verilerin hastane otomasyon iste-
minden alinmasi 6nemli kisithliklarindandir. Bu
kisithhklardan dolayr calismamiz tilke bazindaki
tim acil servisler icin genelleme yapilamaz. Bu-
nunicindahakapsamlicalismalaraihtiyagvardir.

Sonug olarak 65 yas ve Ustu geriatrik populas-
yonda, en sik acil servise basvuru nedenleri kas
iskelet sistemi rahatsizliklari olmasina ragmen
en fazla hastane yatisi gerektiren nedenler kar-
diyovaskuler hastaliklar ve dahili (gastroente-
rolojik, hematolojik, onkolojik) problemlerdir.
Acil servise basvuran yash hastalarin 6nemli
bir kismi (%79,4) ayaktan basit miidahaleler ile
taburcu olabilmektedir. Hastanelerde bu hasta
gruplarn icin ozellikli birimlerin olusturulmasi
multidisipliner yaklasim acgisindan daha faydal
olacagini disinmekteyiz.
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OZET

AMAG: internet kullanimi hayati bircok alanda kolaylastirirken,
asiri ve sik kullanimi ile iliskili olumsuz sonuglari da artmaktadir.
Bununla birlikte, internette gecirilen zamanlarin biyuk kismini
olusturan sosyal medyayi sik ve kontrolsiiz kullanmanin olum-
suz psikososyal sonuglari lizerine yapilan arastirmalar da dikkat
cekmektedir. Bu calismanin amaci, kesitsel olarak degerlendiri-
len Giniversite 6grencilerinde internet Bagimliligi (iB), Problemli
Sosyal Medya Kullanimi (PSMK), depresyon, anksiyete ve sosyo-
demografik 6zellikler arasindaki iliskiyi incelemektir.

GEREC VE YONTEM: Arastirmamiza Sosyal Medya Bozuklugu
Olcegi (SMBO), internet Bagimhlig: Testi (iBT) ve Hastane Ank-
siyete ve Depresyon Olcegi'ni (HAD) dolduran 196 Tip Fakiiltesi
ogrencisi [122'si (% 62.2) kadin, yas ortalamasi 21.33 + 1.92 yil]
katild.

BULGULAR: Sonuglar, katimcilarin %26.5'inde orta diizeyde
iB bulundugunu, PSMK puanlarinin (RO: 1.276, %95 GA: 1.187-
1.372) ve diizenli sportif aktivite eksiliginin (RO: 3.003, %95 GA:
1.107-8.144) B icin risk olusturdugunu gésterdi. Coklu dogru-
sal regresyon analizi ise iB'nin, PSMK puanlari (%49 varyans) ve
anksiyete (%6 varyans) tarafindan bagimsiz sekilde yordandigi-
ni gosterdi.

SONUC: Arastirmamizin sonuglari geng yetiskinlerde asiri sos-
yal medya kullaniminin ve anksiyetenin IB ile anlamli iliskili ol-
dugunu goéstermistir. Diizenli spor aliskanliginin bedensel sag-
liga olan katkisinin yaninda anksiyete ve bagimlilik gibi dnemli
psikiyatrik sorunlarla olan iliskisinin daha iyi aydinlatiimasi, ba-
gimlilik dnleme programlarina katki saglayabilir.

ANAHTAR KELIMELER: internet bagimliligi, Problemli sosyal
medya kullanimi, Anksiyete, Depresyon.
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ABSTRACT

OBJECTIVE: While Internet use makes life easier in many are-
as, the negative consequences associated with excessive and
frequent Internet use increases. Meanwhile, research on the
negative psychosocial consequences of frequent and uncont-
rolled use of social media, which constitutes most of the time
spent on the Internet, also draws attention. The aim of this study
is to examine the relationship between Internet Addiction (IA),
Problematic Social Media Use (PSMU), depression, anxiety, and
sociodemographic characteristics in a cross-sectional student
population.

MATERIAL AND METHODS: A total of 196 Medical Faculty stu-
dents (62.2% female, mean age 21.33 + 1.92 y) who completed
the Social Media Disorder Scale (SMDS), the Internet Addiction
Test (IAT), and the Hospital Anxiety and Depression Scale (HAD)
participated in our study.

RESULTS: The results showed that %26.5 participants had
moderate |IA and PSMU scores (OR: 1.276, %95 Cl: 1.187-1.372)
and lack of regular sportive activity (OR: 3.003, %95 Cl: 1.107-
8.144) were risk factors for IA. Multiple linear regression analysis
showed that |A was predicted independently by PSMU scores
(%49 variances) and anxiety (%6 variances).

CONCLUSIONS: The results of our study showed that excessi-
ve use of social media and anxiety were significantly associa-
ted with IA in young adults. In addition to the contribution of
regular sports habits to physical health, better clarification of
its relationship with important psychiatric problems such as
anxiety and addiction may contribute to addiction prevention
programs.

KEYWORDS: Internet addiction, Problematic social media use,
Anxiety, Depression.
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GiRiS

Artan internet kullanimi hayatimizin 6nemli bir
parcasi haline gelirken, diinya ¢capinda baglanti
kurup her turli bilgiye de kolaylkla ulasabilme
imkani sagladi. Akilli telefonlarin ortaya cikisi ile
internete kolay erisim bircok avantaji berabe-
rinde getirdi. Bununla birlikte, 6zellikle ergen-
ler icin asiri ve kontrolsiiz internet kullaniminin
olumsuz psikososyal sonuglari da dikkat cekme-
ye bagsladi (1). internet Bagimliig: (iB) kavrami
ilk olarak 1996 yilinda davranissal bir bagimhlik
olarak kullanildi, ancak asiri internet kullanimi-
nin gesitliligi ve bu asinhklarn farkli etiyolojileri
ve klinik belirtileri temsil ettigi disunildigin-
den arastirmalar internet kullanimlarinin icerigi
uzerinde farkhlasti (2, 3). IB, internette oyun ve
kumar oynama, sosyal medya kullanimi, video
yayini gibi ¢esitli bicimlerde farklilasan genis bir
kavram olarak kabul edildi (4). Bu arada, bircok
arastirma, davranissal bagimhliklarin da davra-
nig uzerinde asir mesguliyet, ruh halini duzelt-
me (zorlayici duygusal yasantilar hafifletmek
/ azaltmak icin davranista bulunma), tolerans,
yoksunluk belirtileri, catismalar ve depresme
gibi geleneksel bagimlilik kriterleri ile karakte-
rize edildigini, geleneksel bagimhliklarla benzer
goriuntileme bulgularina sahip oldugunu vur-
guladi (5, 6). Sonuc olarak, davranissal bagimli-
hklar ile madde kullanimina bagh bagimliliklar
arasindaki benzerlikler, bagimhligin geleneksel
tanimini degistirmistir (7). Ruhsal Bozukluklarin
Tanisal ve istatistiksel El Kitabinin 5. Baskisinda
(DSM 5) Kumar Oynama Bozuklugu davranissal
bagimhlik olarak kabul edildi (8). Ayrica, etiyo-
lojisi ve seyri ile ilgili sinirh kanitlar olmasina
ragmen, internette Oyun Oynama Bozuklugu
potansiyel bir davranissal bagimlilik olarak DSM
5'e eklenmis, Dinya Saghk Orgiti tarafindan
da Uluslararasi Hastalik Siniflamasi 11. Baskisina
(ICD 11) davranissal bir bagimlilik olarak dahil
edilmistir (7, 8). Bu bagimliligin olusmasinda en
cok one sirulen etkenler depresyon, anksiyete,
dusuk benlik saygisi, heyecan arama davranisi
ve yalnizliktir (9). Ayni zamanda Dikkat Eksikligi
ve Hiperaktivite Bozuklugu (DEHB), Sosyal Ank-
siyete Bozuklugu ve Major Depresyon'un (MD)
iB'ye eslik ettigi saptanmuistir (10). Turkiye’ de de
IB son 20 yildir bircok arastirmaya konu olmus,
kisilik 6zellikleri, psikolojik sonuclar, psiko-sos-
yal degiskenler gibi bircok yonden arastirilmis-
tir (11, 12).

Problemli Sosyal Medya Kullanimi (PSMK), ba-
gimlilik benzeri semptomlarla karakterize edi-
len sosyal medya sitelerinin sorunlu kullanimini
ifade eder. PSMK heniz tani kilavuzlarina psi-
kiyatrik bir tani olarak dahil edilmemis olsa da,
olumsuz psikososyal sonuglari lizerine yapilan
arastirmalar dikkat ¢ekicidir (13).

Son yillarda sosyal medya sitelerinin kullanimi
dunya capinda katlanarak artmistir (14). Sos-
yal medya siteleri bireylerin duygularini, du-
suncelerini ve ilgi alanlarini paylasmalarina ve
baskalaryla etkilesim kurmalarina olanak tanir
(15). Ginumuzde sanal diinyada guincel kalmak
icin sosyal aglara baglanmak adeta bir varolus
bicimidir (15). Kullanimlar ve doyumlar kura-
mi, belirli bir medyanin kullanim motivasyon-
larini ve memnuniyetini inceleyen yaklasimdir
(16). Bu kurama gore, bilgiye erisim, cevrimici
kendini sunma ve eglenme amach kullanim,
sosyal medya kullanimini siirdiiren en 6nemli
motivasyonlar olarak gorinmektedir (17). Ay-
rica, Maslow'un temel ihtiyaclar hiyerarsisinde
oldugu gibi, sosyal medyanin giivenlik, iliski ve
kendini gerceklestirme ihtiyaclarini karsilamak
icin kullanildigr da tartisilmistir (18). Bununla
birlikte, PSMK ise MD, DEHB, Anksiyete Bozuk-
lugu gibi psikiyatrik bozukluklar ve uyku sorun-
lan, psikosomatik belirtiler, durtusellik, dtsuk
akademik performans, sosyal iliski sorunlari ve
Oznel iyi olusun azalmasi gibi psikiyatrik belir-
tilerle iliskilendirilmistir (19 - 24). PSMK ile ilgili
onde gelen teorik modellerden biri olan sosyal
beceri modeli, PSMK'y1 bireyin kendini ifade
etme becerilerinin dusuk olmasina ve ylz yuze
iletisim yerine ¢evrimici sosyal etkilesimin ter-
cih edilmesine baglamaktadir (15, 25). Yukarida
bahsedildigi gibi bircok olumsuz psikolojik so-
nucla iliskilendirilen iB'nin PSMK ve sosyode-
mografik verilerle iliskili olmasi beklenmekle
birlikte aralarinda 6nemli farkhiliklar da olabilir.
Bu calismanin amaci, PSMK ve iB yasama olasili-
g1 daha yiiksek olan genc eriskinlerde iB, PSMK,
anksiyete, depresyon ve sosyodemografik veri-
ler arasindaki iliskiyi birbirleri zerindeki etkile-
rini kontrol ederek incelemektir (15, 26).

Bu calismanin hipotezleri:

1. IB ve PSMK arasinda pozitif yénde dogrusal
bir iliski vardir.

2. PSMK, anksiyete ve depresyon diizeylerinden
bagimsiz olarak IB riskini artirir.



GEREC VE YONTEM

Bu calismanin katilimcilan Turkiye'de bir dev-
let Gniversitesinde okuyan Tip Fakultesi 6g-
rencileridir. Yaklasik 1000 6grenciye c¢evrimigi
bir anket gonderildi, bunlarin 196'si calismaya
katilmay1 onaylayarak anketlerin tamamini dol-
durdu. Katihm icin herhangi bir 6deme yapil-
madi. Dahil edilme kriterleri a) =18 yas, b) Tip
Fakultesi 6grencisi olmak c) su anda psikiyatrik
tedavi gérmemek, d) arastirmaya katilmay ka-
bul etmek. Ogrenciler, arastirmacilar tarafindan
olusturulmus sosyodemografik veri formu, in-
ternet Bagimlilik Testi (iBT), Hastane Anksiyete
ve Depresyon Olcegi (HAD), ve Sosyal Medya
Bozuklugu Ol¢egdini (SMBO) doldurdular.

Olgiim Araglan
Sosyodemografik form

Arastirmacilar tarafindan, katilimcilardan yas,
cinsiyet, ikamet yeri, gelir durumu, kronik has-
talik 6ykusU, anne ve baba egitim seviyesi, siga-
ra ve alkol kullanimi, sosyal klup tyeligi, dizenli
spor aliskanlidi verilerini sorgulayan sosyode-
mografik form gelistirildi.

Sosyal Media Bozuklugu Ol¢egi

SMBO, DSM-5'teki internette Oyun Oynama Bo-
zuklugu tani 6lgutleri kullanilarak gelistirilmis,
9 maddeden olusan ve tek boyuttan olusan 6z
bildirim o6lgegidir. 5'li Likert tipi (1=Hicbir za-
man, 5=Her zaman) olarak Turkge'ye uyarlanan
formun gecerlilik ve glivenirlik calismalarindan
elde edilen sonuclar, SMBO'nin Tiirkce formu-
nun gecerli ve glvenilir oldugunu gostermek-
tedir (27, 28).

internet Bagimliligi Testi

IBT, her biri 1-5 arasinda puanlanan 20 madde-
den olusan Likert tipi bir 6z bildirim 6lgegidir.
Katihmciya psikolojik bagimlilik, kompulsif kul-
lanim, geri cekilme ve okul veya is, uyku, aile ve
zaman yonetimi ile ilgili sorunlari iceren sorular
yoneltilir (29). Turkce uyarlamasinin gegerli ve
guvenilir oldugu yapilan calismalarda gosteril-
mistir. (Cronbach alpha coefficient: 0.90) (30).
iBT'de 50'den fazla puan alan kisilerin, internet
kullanimi nedeniyle sik sik sorun yasadiklari du-
suntlmektedir. Toplam puanin 30 ve alti normal
bir internet kullanimini gosterirken, 31 ile 49
arasindaki toplam puanlar hafif diizeyde ba-
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gimhhgi, 50-79 arasi orta diizeyde bagimlihg,
80 ve Uzeri puanlar ise ciddi diizeyde internet
bagimlihgini gostermektedir.

Hastane Anksiyete ve Depresyon Olgegi

HAD, bireyin kaygi ve depresif belirtilerini 6l¢-
meyi amaclayan, 14 sorudan olusan 6z bildirim
Olcegidir. Tek rakamli sorular anksiyete belirtile-
rini, cift rakaml sorular ise depresyon belirtile-
rini sorgular. Anksiyete (HAD-A) ve depresyon
(HAD-D) altolcek puanlari ayri ayri hesaplanir.
HAD, fiziksel kosullardan bagimsiz olarak duy-
gudurum belirtilerini tespit etmeyi amacladi-
gindan, anksiyete ve depresif belirtilerin fiziksel
belirtilerini icermez. Kronik hastalik kaynakli
olasi bedensel psikiyatik belirtileri sorgulamadi-
gindan, psikiyatrik tedavi almayan katilimcilarin
depresyon ve anksiyete dizeylerinin psikomet-
rik 6lciminde 6ne ¢ikmaktadir. Tirkce formu-
nun gecerli ve guivenilir oldugu saptanmis olup,
kesme puanlar kaygi alt 6lcedi icin 10, depres-
yon alt lcegiicin 7 olarak belirlenmistir (31, 32).

Etik Kurul

Bu arastirma icin Afyonkarahisar Saglik Bilimleri
Universitesi Klinik Arastirmalar Etik Kurulundan
06.03.2020 tarih ve 220/138 Karar No ile etik
onay alinmis olup, arastirma yurutilirken Hel-
sinki Bildirgesi kriterleri goz 6éniinde bulundu-
rulmustur.

istatistiksel Analiz

Tum istatistiksel analizler icin SPSS vn.20 yazi-
lmi kullanildi. Tim tablolarda sayisal degisken-
ler ortalama + standart sapma (SD) degerleri,
kategorik degiskenler ise sayi (n) ve yuzde (%)
olarak sunuldu. internet kullanicilari orta diizey
internet bagimlilari (iB > 50) ve digerleri olarak
iki kategoriye ayrildi. Bu iki grubun kategorik
degiskenlerle olan farklilik analizi Ki-kare testi
ile hesaplandi. Etki buytklugu indeksi olarak
Cramér’s V (w) degeri rapor edildi. Verilerin nor-
mallik dagilimlar basiklik ve carpiklik (>-1, <1)
degerleri ile degerlendirildi. Psikometrik 6lgcek
puanlar arasindaki iliski Pearson moment car-
pim korelasyonu kullanilarak degerlendirildi.
IBT'nin tahmin degiskenlerini hesaplamak icin
¢oklu dogrusal (adimsal ydontem) ve lojistik reg-
resyon (wald kosullu yontem) analizleri kullanil-
du. Istatistiksel anlamlilik seviyeleri p<0.05 ola-
rak belirlendi.
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BULGULAR

Arastirmaya katilmayi kabul ederek ol¢eklerin
tamamini dolduran 196 6grencinin verileri ana-
liz edildi. Katilimcilarin yas ortalamalar 21.33'
th (£ 1.92), 74'U (%37.8) erkek ve 122'si (%62.2)
kadindan olusuyordu. Mevcut ¢alismanin sos-
yodemografik verileri ve psikolojik degiskenle-
rinin ortalamalari Tablo 1'de gosterilmistir.

Tablo 1: Orta diizeyde internet bagimliigi olan ve normal internet kul-
lanicisi olan katilimcilarin sosyodemografik 6zellikleri ve psikolojik de-
giskenlerinin karsilastiriimasi

Toplam (N = 196)

internet bagiming

N (%) Normal Orta Diizey iB X2 ®
(n=144) (n=52)
Cinsiyet Erkek 74 (37.8) 53 (36.8) 21 (40.4) 208
Kadin 122 (62.2) 91(63.2) 31(59.6)
Sigara kullanimi Yok 162 (82.7) 120 (833) 42 (80.8) 175
Var 34(17.3) 24 (16.7) 10 (19.2)
Kronik tibbi hastalik Yok 178 (90.8) 132 (91.7) 46 (88.5) 471
Var 18(9.2) 12(83) 6(115)
Psikiyatrik tedavi oykiisii Yok 179 (91.3) 136 (94.4) 43 (82.7) 6.661* 184
Var 17 (8.7) 8(5.6) 9(173)
Alkol kullanim Yok 166 (84.7) 126 (87.5) 40(76.9) 3.297
Var 30 (15.3) 18 (12.5) 12 (23.1)
Kliip ityeligi Yok 132 (67.3) 102 (70.8) 30 (57.7) 3.000
Var 64 (32.7) 42(29.2) 22 (42.3)
Diizenli spor yapma Yok 15 (77.6) 29 (20.1) 15 (28.8) 1664
Var 44 (224) 115 (79.9) 37(71.2)
Simf Lsimf 32(16.3) 25 (17.4) 7(135) 1937
2.smif 34(173) 24(16.7) 10 (19.2)
3smf 28 (14.3) 20 (13.9) 8(15.4)
4smif 29 (14.8) 19 (13.2) 10 (19.2)
S.simf 36 (18.4) 28 (19.4) 8(154)
6.smif 37(189) 28(19.4) 9(17.3)
Aile geliri <2500 38(19.4) 27 (18.8) 11(21.2) 2172
>2500,<5000 85 (43.4) 59 (41.0) 26 (50.0)
>5000 73 (37.2) 58 (40.3) 15 (28.8)
Anne egitim diizeyi flkokul 86 (43.9) 54 (37.5) 26 (50.0) 3.532
Orta okul 45 (23.0) 42(29.2) 9(173)
Universite 65 (33.2) 48(33.3) 17 (32.7)
Baba egitim diizeyi lkokul 21(10.7) 21 (14.6) 8(15.4) 3.035
Orta okul 59 (30.1) 33(22.9) 18 (34.6)
Universite 116 (59.2) 90 (62.5) 26 (50.0)
Ikamet Aile 24 (12.2) 18 (12.5) 6(115) 6851
Devlet yurdu 26 (13.3) 19 (13.2) 7(135)
Ev arkadas! 46 (23.5) 30 (20.8) 16 (30.8)
Evde yalniz 42 (214) 37 (25.7) 5(9.6)
Ozel yurt 58 (29.6) 40 (27.8) 18 (34.6)
Ortalama (ss)  Basikik/  Ortalama (ss)  Ortalama (ss) P t
carpikhk
Yas 2133 (1.92) 072/-645 2131 (1.96) 21.40 (1.84) 753 316
HAD-A 965 (3.78) 122/-652  8.74(351) 12.17 (3.36) 000" 6111
HAD-D 6.80 (3.40) 709/331  641(3.57) 7.87 (2.63) 008*  -2.685
IBT 34.84 (16.13) 232/-878  27.00 (10.49) 56.58 (5.56) 0007 -19.356
SMBO toplam puan 18.86 (7.15) 778/-121 1632 (5.22) 25.88 (7.10) 000%*  -10.235

*p<.05;* p<.01;**p<.001, Etki Giicii (») = 0.10 (kiigiik), 0.30 (orta), 0.50 (biiyiik), [B=internet Bagimlihg), iBT=Internet
Bagimhilig Testi, SMBO=Sosyal Medya Bozuklugu Olgegi, HAD-A=Hastane Anksiyete ve Depresyon Olgei-Anksiyete Altslgegi, HADS-
D=Hastane Anksiyete ve Depresyon Olgegi-Depresyon Altdlgei

IBT testinden 50 ve lizeri puan alan 52 Kkisi
(%26.5) orta diizey iB olarak siniflandirildi. Yiik-
sek diizeyde IB olan kisi saptanmadi (iBT pua-
ni >80). Orta diizey IB olanlar normal internet
kullanicilarina gore anlamli olarak daha fazla
psikiyatrik tedavi gérme dykdilerine sahipti. iki
grup arasinda diger sosyodemografik 6zellik-
ler acisindan anlamli fark yoktu (Tablo 1). Ayni
zamanda orta diizey IB olanlarin normal kulla-
nicilara gére HAD-D (t=-2,685, p=.008), HAD-A
(t=-6.111, p<.001), ve SMBO (t=-10.235, p<.001)
puanlari anlaml olarak yuksekti. Pearson kore-
lasyon analizi sonucunda IB ile SMBO, HAD-A
ve HAD-D arasinda pozitif yonde anlamli bir
korelasyon oldugu bulundu (sirasiyla r = .699,
p<.001; r=.565, p<.001; r=.221, p=.002) (Tablo
2).

Tablo 2: internet bagimliligi, problemli sosyal medya kullanimi, depres-
yon ve anksiyete diizeyleri arasindaki korelasyon analizi (N = 196)

iBT SMBO HAD-A HAD-D
iBT 1
SMBO 699*+* 1
HAD-A 565+ 498+ 1
HAD-D 221% 163 47T 1

*p < .05 ** p < .0L; * p < 001. iBT=internet Bagimhligi Testi, SMBO=Sosyal Medya Bozuklugu Olgegi, HAD-
A=Hastane Anksiyete ve Depresyon Olcegi-Anksiyete Altolgegi, HADS-D=Hastane Anksiyete ve Depresyon Olcegi-
Depresyon Altolgegi

Psikolojik degiskenler (SMBO, HAD-D ve HAD-A)
egitim yili, ebeveyn egitimi, ikamet durumu,
sigara ve alkol kullanimi, kltp Gyeligi, diizen-
li spor aliskanhigi, psikiyatrik tedavi oykusu,
kronik hastalk birlikteligi gibi kategorik de-
giskenlerin IByi 6ngériicii etkisini belirlemek
icin lojistik regresyon analizi yapildi (Tablo 3).

Tablo 3: internet Bagimlihgi Testi risk faktorleri (lojistik regresyon-wald
kosullu) (N = 196)

B SH Wald RO min-maks (95% GA) P
Diizenli spor 1.100 509 4,667 3.003 1.107 8.144 031*
yapmama
SMBO 244 037 43423 1276 1187 1372 <001#
Sabit -6.293 864 52.987 .002 <001#
X2 76528 (df=2)***
-2LL 150.257
Nagelkerke R? 0471

*p <.05; ** p <.001, RO= Risk Oran, GA= Giiven Aralif, SH= Standart Hata, SMBO=Sosyal Medya Bozuklugu Olcegi

Orta diizey iB olanlar, internet kullanimi bagim-
lillk diizeyinde olmayanlara (iBT< 50) karsi test
edildi. Lojistik regresyon modeli istatistiksel ola-
rak anlamliydi (X2(2)=76.528, p <.001), ve geng
yetiskinler arasinda orta diizeyde IB’'nin %47'sini
acikladi. Demografik ve psikolojik degiskenler
(cinsiyet, yas, yasanilan yer, anne-baba, egitim
dizeyi vb.) birbirleri Gzerindeki etkisi kontrol
edildiginde, IB olasiligini artiran iki degisken bu-
lundu. SMBO [Wald =4.42,p <0.001,0R=1.276
(%95CI=1.187-1.372)] ve duzenli spor aliskanh-
grolmama'nin [Wald =4.667, p=.031,0R=3.003
(%95CI= 1.107-8.144)] iB riskini arttirdigi sap-
tandi. Ayrica IBT, coklu dogrusal regresyon ana-
lizine bagimli degisken olarak, SMBO, HAD-A,
HAD-D, duzenli spor aliskanhdi ve psikiyatrik
tedavi oykustu (dummy kodlama ile) bagimsiz
degisken olarak dahil edildi. Degiskenlerin bir-
birleri Uzerindeki etkilerini kontrol etmek ve en
az sayida degiskenle en yiiksek varyansi elde et-
mek icin adimsal yontem kullanildi. Bu model-
de HAD-A (%6) ve SMBO (%49) 2 adimda IBT'yi
toplam % 55'lik varyans ile acikladi [F (2,193) =
118.820, p<.001, Adj R°>=0.55]. HAD-D, psikiyat-
rik tedavi 6ykisu ve diizenli spor aliskanhginin
IBT Gizerinde anlamli tahmin edici etkisi bulun-
madi (Tablo 4). Bu, dizenli spor aliskanhgi ve
psikiyatrik tedavi oykisu kontrol edildiginde,
SMBO ve anksiyetenin en énemli IB éngériici-
leri oldugu ve depresyonun iB ile dogrudan ilis-
kili olmadigi anlamina gelebilir.

Tablo 4: Coklu dogrusal regresyon analizi (adimsal yontem)

Ciktr Yordayict B S.E. AdjR? AR? Anlamlihk

iBT (Sabit) 688 2458 547 Step 1= 489 F (2,193)=118.820, p<001*
SMBO 1254 125 Step 2=.063
HAD-A 1233 237

*p<.001. IBT=Internet Bagimlilig Testi, SMBO=Sosyal Medya Bozuklugu Olegi, HAD-A = Hastane Anksiyete ve Depresyon
Olgegi-Anksiyete Altolcegi



TARTISMA

Mevcut calismamiz, psikiyatrik olarak tedavi
gormeyen Universite 6grencilerinde asiri inter-
net kullanimi ile problemli sosyal medya kul-
laniminin iliskisinin arka planini genisletmek
amaciyla; iB, PSMK, depresyon, anksiyete ve
sosyodemografik degiskenler arasindaki iliskiyi
arastirdi. Calismamiz, dizenli spor aliskanligi-
na sahip olmama ile PSMK'nin iB acisindan risk
olusturdugunu goésterdi. internet kullanimi ha-
yati bircok yonden kolaylastirsa da, mevcut ¢a-
hsmamiz internet kullanma bicimi ve bireylerin
yasam tarzi gibi faktorlerin internet kullanma-
nin olumsuz sonuglar tGzerindeki roliind vurgu-
ladl.

Bagimhlik diizeyindeki internet kullaniminin
blyuk olclide sosyal medyayi problemli kullan-
ma ile yordandigini, buna kismen anksiyetenin
eslik ettigini; depresyonun, yasam tarzi ve psi-
kiyatrik hastalik dykisintn iB'ni yordamadigini
gosterdi. Arastirmamizin sonuclari B ile anksi-
yete belirtilerinin iliskili oldugunu gosteren 6n-
ceki calismalarla uyumludur (13, 19, 24). inter-
net bagimhhginin 6nemli oranda sosyal medya
kullanimi ile yordanmasi, Universite 6grencileri-
nin interneti 6zellikle sosyal medya kullanirken
problemli bir sekilde kullandiklari anlamina ge-
lebilir. Bu ayni zamanda bir¢ok arastirmada gos-
terilen ancak heniz tani kilavuzlarina girmeyen
PSMK’'nin da bagimhhk benzeri sonuglar dogu-
rabilecegini gostermektedir.

Kullanicilarina ¢evrimici profil ve icerik olustur-
masina ve goruntilemesine olanak saglayan
web tabanli hizmetler olan sosyal medya sitele-
ri, bireylere zaman ve mekan kisitlamasi olmak-
sizin cevrimigci iletisim kurmasina olanak sagla-
yarak 6nemli bir iletisim araci haline gelmistir
(15). Son yillarda sosyal medya mobil cihazlarla
birlikte glinlik hayatin bir parcasi haline geldi
ve zamanini sosyal medyada gezinerek ve soh-
bet ederek gecirenlerin sayisi her gecen giin
artmaktadir (13). Kullanimlar ve doyumlar ku-
ramina gore, en 6énemli sosyal medya kullanma
motivasyonlarinin bilgi arama (bilgiye erisme),
kimlik olusturma (kendini daha fazla gosterme,
internette daha ¢ok varolma) ve zaman gecirme
(eglenmek) oldugu bulunmustur (17). Ayrica,
Maslow'un temel ihtiyaclar hiyerarsisinde oldu-
gu gibi, sosyal medya kullaniminin kullaniciya
bilgi paylasimi kontroliinu vererek guivenlik ih-
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tiyacini, sosyal baglantilarini saglayarak iliski
kurma ihtiyacini, begenilme saglayarak takdir
edilme ihtiyacini, ve bireyin kendini istedigi gibi
sunmasina izin vererek kendini gerceklestirme
ihtiyacini karsiladigi ileri stralmustir (18). Gu-
nimiizde sosyal medyalarin popilaritesi ve
yuksek katilimci sayilar sasirtici degildir, ciinki
sosyal medya siteleri bireylere iliski kurma ve
kendini ifade etme firsati saglayip, bireylerin
psikolojik ve sosyal ihtiyaclarina cevap vererek
en temel insani gereksinimlerden yararlanmak-
tadur.

Sonuc¢ olarak, sosyal medya olaganustu bir et-
kilesim ortami olusturmustur (14). GUnimuz
teknoloji caginda surekli baglantida kalmak ve
glinceli kagirmamak icin ¢evrimici sosyal med-
yada olmak dogal bir ihtiyac gibi gortuniyor
(15). Her an ve her yerde ulasilabilen, en temel
psikolojik ihtiyaglarimiza cevap veren sosyal
medyanin kullanimi, 6zellikle genglerde Glince-
li Kacirma Korkusu (GKK) ve nomofobinin etki-
siyle olaganustu sekilde artti. GKK (6dullendirici
bir deneyimi kagirma endisesi) ve nomofobinin
(cep telefonsuz kalma korkusu) sosyal med-
ya kullanimini durtusel olarak artirarak sosyal
medya kullanimini problemli hale getirdigi gos-
terilmistir (33 - 35). Sosyal medyanin yogun ve
stk kullanimi, ¢ahismamizda buldugumuz gibi
bagimhliklarda gorilen cesitli klinik belirtilere
yol acabilmektedir.

PSMK ile ilgili teorik modellerden biri olan sos-
yal beceri modeli, kendilerini gdsterme ve orta-
ya koyma becerisinin disik olan bireylerin yiiz
yuze iletisime gore cevrimici sosyal etkilesimi
asiri tercih ettiginden sosyal medyanin bagimli-
hik yapici kullaniminin ortaya ¢iktigini iddia eder
(15,25).Bumodele gore sosyal medya; devamli-
lik gOsteren 6z-yeterlilik ve tatmin duygusu gibi
oduller saglar. Boylece sosyal medyada daha
fazla zaman geciren bireyler, gercek yasam ilis-
kilerinde sorunlar yasama, is ve akademik catis-
malar gibi bircok sorunla karsi karslya kalmak-
tadir (25). Sosyallesme amaciyla sanal medyayi
tercih etmek, zaman icinde GKK ve nomofobi
ile PSMK'na ve sosyal iletisim becerilerinin za-
yiflamasiyla artan yalnizliga yol acabilir. PSMK,
anksiyete ve depresyon semptomlarini artirma-
nin yani sira akademik performansta azalma,
bilissel yetilerde zayiflama ve 6grenme perfor-
mansinda bozulma gibi bilissel sorunlara da ne-
den olabilir (15, 20 - 23). PSMK arttikca, sosyal
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ve psikolojik iyilik halinin kaybi gibi olumsuz
psikososyal sonuclar artabilir. Arastirmamizda
buldugumuz gibi, PSMK, 6z disiplin becerileri-
nin de bozulmasi ile “dlizenli spor yapma” gibi
bedensel saghgin 6nemsenmesinin azalmasina
ve internetin bagimlilik dizeyinde kullanimi-
nin artmasina katkida bulunabilir. Ayrica aras-
tirmamizin érneklemi psikiyatrik tedavi alma-
yan saglikli yetiskinler oldugundan, anksiyete
semptomlarinin depresif semptomlardan daha
guiclii olarak iB ile iliskili olmasi, drneklemimizin
islevselliginin korunmus olmasi ile aciklanabilir.

Bu calismanin bazi sinirhliklan olarak, 6ncelikle
arastirmamizda 6z bildirim 6l¢eklerinin kullanil-
masi sayilabilir. ikinci olarak, arastirmamizin ke-
sitsel olmasi nedensellik agisindan yeterli cevap
sunamamaktadir ancak bu durum nedensellik
saptamasa bile iB ile PSMK ve anksiyete arasin-
daki guglu bir iliskiye isaret edebilir ve saglkh
orneklerde gorilen bagimlilik davranisinin ay-
dinlatilmasina katki saglayabilir. Ayrica ruhsal
durum muayenesinin olmamasi, nesnel él¢lim-
lerin olmamasi (ekran siiresi ve sosyal medya-
nin tira gibi) ve kisilik 6zelliklerinin degerlen-
dirilmemis olmasi bu calismanin sinirliliklar
olarak kabul edilebilir. Bulgular yalnizca 6grenci
orneklemlerine veya gen¢ niifusa genellene-
bilir. Bu calismanin sonuglarini daha genis bir
orneklemde daha genis bir yas araligi ile test
etmek i¢cin uzunlamasina arastirmalara ihtiyag
vardir.

Sinirlamalara ragmen, bu c¢alismanin birkag
glglu ozelligi vardi. Birincisi, arastirmamiz
PSMK, iB ve sosyodemografik 6zellikleri arasin-
daki iliskiyi gdstermistir. ikincisi, calismamiz bu
iliskileri degiskenlerin birbirleri Gizerindeki etki-
lerinden bagimsiz olarak gosterdiginden PSMK
ile ilgili literatlire 6nemli kanit saglamistir. Bu
¢alismanin bulgulan, Gniversite 6grencilerinde
iB arastirmalarinda PSMK gibi daha spesifik de-
gerlendirmelerin dikkate alinmasi gerektigini
vurgulamistir. Sosyal medya gibi geng yetiskin-
lerin sik kullandigi sosyallesme aracinin asiri ve
stk kullaniminin olumsuz sonuclarinin énem-
senmesi ihtiyacini gostermektedir.

Arastirmamiz sosyal medyanin asiri kullanimi ve
ankiyete belirtilerini Gniversite 6grencileri ara-
sinda IB ile gliclii bir sekilde iliskilendirdi. Ayni
zamanda, diizenli spor yapmamanin ve PSMK
nun B icin risk fakori oldugunu gdsterdi.

Etki buyuklugu zayif olsa da arastirmamiz bir-
birlerinin etkilerinden bagimsiz olarak bu iliski-
leri gosterdigi icin dikkat ¢ekiciydi. Depresyon
ve IB arasinda iliskili bulunmadi. Bulgular, iB'yi
degerlendirirken asiri sosyal medya kullanimi-
nin ve anksiyete belirtilerinin degerlendirilme-
sinin dGnemine vurgu yapti.
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OZET

AMACGC: Selenyum insan vicudunun 6nemli metabolik yolaklarinin
vazgecilmez bir bilesenidir. Aktif bolgesine selenosistein seklinde se-
lenyum katilmis proteinler, selenoproteinler olarak tanimlanmaktadir
ve bu proteinlerin fonksiyonlarini yerine getirmeleri icin selenyuma ge-
reksinimleri vardir. Selenyum elementi, Glutatyonperoksidaz (GPXs), Ti-
oredoksinrediiktaz (TRs) ve iyodotironindeiyodinaz (iD) gibi selenopro-
teinlerin yapisinda bulunmaktadir. Selenoproteinler, tiroid hormon
biyosentezine ve metabolizmasina, antioksidan savunma sisteminin
kontroliine katki saglamaktadir. Calismamizda subklinik hipotiroidisi
olan otoimmdin tiroidit hastalarina selenyum disukligtnin ne siklikla
eslik ettigini ve selenyumu diistik olan hastalarda oral selenyum replas-
maninin tiroit stimilan hormon (TSH) Gzerine etkilerini ortaya koymayi
hedefledik.

GEREG VE YONTEM: Calismamizda Aralik 2019 ile Temmuz 2020 arali-
ginda 18 yasindan buytik olup poliklinigimize basvurmus olan, asemp-
tomatik subklinik hipotiroidisi olan 69 hastayi degerlendirdik. Serum
selenyum diizeyi 80 pg/L'den diisiik olan hastalara 3 ay siire ile yumusak
bir jel kapstl icinde oral yolla giinde 83 mcg selenometiyonin verildi.
Baska bir tedavi uygulanmadi. Uciincii ayin sonunda tim hastalarda
serum tiroid hormon profiline ve selenyum seviyelerine bakildi. Subk-
linik hipotiroidisi olan otoimmiin tiroiditli hastalarin, ylizdelik dilimler
kullanilarak, oral selenyum replasmani sonrasi TSH seviyelerindeki de-
gisiklikler gdzlemlendi.

BULGULAR: Galismamizda Aralik 2019 ile Temmuz 2020 arasinda polik-
linigimizde tespit edilen 69 asemptomatik subklinik hipotiroidisi olan
hasta degerlendirildi. Calisma kriterlerine uyumlu 43 hastanin 12 tane-
sinde (%28) serum selenyum dizeyi normal, 31 (%72) tanesinde serum
selenyum diizeyi duisiik (<80 pg/L) olarak tespit edildi. U¢ ay boyunca
glinliik 83 mcg selenometiyonin oral selenyum replasman tedavisi ve-
rilen hastalarin 19 (%61)'unda TSH degerinin normal sinirlar icerisine
geriledigi gorilda (0,5mIU/L<TSH < 4.26mlU). TSH degerinin 3 (%10)
hastada yukselmis oldugu (>10.00 mIU/L) tespit edilirken, 9 (%29) has-
tada ise TSH degerinin halen 4.26 mlU/L- 10.00 mIU/L araliginda oldugu
gorulerek bu hastlara levotiroksin tedavisi baslandi.

SONUC: Calismamizda selenyum eksikligi bulunan asemptomatik oto-
immin subklinik hipotiroidi hastalarina oral selenyum replasmani yapa-
rak, serum TSH degerleri Gizerindeki kisa donem etkilerini degerlendir-
dik ve hastalarin %61 inin 3 ay icerisinde 6tiroid oldugunu goézlemledik.
Selenyum eksikliginin replase edilmesinin, teorik anlamda otoimmin
tiroidit basta olmak lizere tim otoimmin hastaliklarin inflamatuar ve
oksidatif hasar stirecine olan olumlu etkileri mevcuttur. Ancak bu konu-
da deneysel ve klinik prospektif planlanmis ve alt gruplarin detaylandi-
rildigi kapsamli calismalarin yapilmasi gerektigini diistiniiyoruz.

ANAHTAR KELIMELER: Selenyum, Subklinik hipotiroidi, TSH.
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ABSTRACT

OBJECTIVE: Selenium is an essential component of important metabo-
lic pathways of the human body. Proteins in which selenium is added to
the active site in the form of selenocysteine are defined as selenopro-
teins and they require selenium to fulfill their functions. Glutathionepe-
roxidase (GPXs) is found in such selenoproteins as Thioredoxinreducta-
se (TRs) and lodothyroninedeiodinase (ID). Selenoproteins contribute
to thyroid hormone biosynthesis and metabolism and the control of
the antioxidant defence system. In our study, we aimed to reveal how
often patients with subclinical hypothyroidism and autoimmune thy-
roiditis are accompanied by low serum selenium level and the effects
of oral selenium replacement on Tiroit Stimulating Hormone (TSH) in
patients with low selenium.

MATERIAL AND METHODS: In our study, we evaluated 69 patients
who were with asymptomatic subclinical hypothyroidism and aged ol-
der than 18 and who applied admitted to our outpatient/out-patient
clinic between December 2019 and July 2020. Patients with serum se-
lenium levels lower than 80 pg / L were given 83 mcg of selenomethi-
onine in a soft gel capsule for 3 months. No other treatment was app-
lied. At the end of the third month, serum thyroid hormone profile and
selenium levels were measured in all patients. Changes in TSH levels
were observed in patients with autoimmune thyroiditis with subclinical
hypothyroidism after oral selenium replacement by using percentiles.

RESULTS: In our study, 69 patients with asymptomatic subclinical hy-
pothyroidism diagnosed in our outpatient clinic between December
2019 and July 2020 were evaluated. Serum selenium level was iden-
tified as normal in 12 (28%) of 43 patients, and serum selenium level
was identified as low (<80 pg /L) in 31 (72%) patients. TSH values were
found as regressed within normal limits (0,5mIU/L<TSH <4,26 mlU) in
19 (61%) of the patients who were given 83 mcg selenomethionine
oral selenium replacement treatment daily for three months. It was ob-
served that while the TSH value increased (> 10.00 mIU / L) in 3 (10%)
patients, the TSH value was identified as still in the range of 4.26 mIU
/L-10.00 mIU / L in 9 (29%) patients and levothyroxine treatment was
started in these patients.

CONCLUSIONS: In our study, we evaluated the short-term effects of
oral selenium replacement in asymptomatic autoimmune subclinical
hypothyroid patients with selenium deficiency, on serum TSH values
and we observed that 61% of patients were euthyroid within 3 months.
Replacing selenium deficiency has positive effects on the inflammatory
and oxidative damage processes of all autoimmune diseases, especially
autoimmune thyroiditis. However, we think that experimental and clini-
cal comprehensive studies, which are detailed in sub-groups, should be
conducted on this subject.

KEYWORDS: Selenium, Subclinical hypothyroidism, TSH.
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GiRiS

Selenyum; insanlar ve hayvanlar icin esansi-
yel bir element olup dogada yaygin bir sekil-
de bulunmaktadir. insanlar selenyumu giinliik
diyetlerinde organik ve inorganik formlarinda
alirlar. Bu yolla alinan selenyumun buyik bo-
[Gimunu tahil, hububat ve bitkilerde seleno-
metionin ve selenosistein seklinde bulunan
organik selenyum formu olusturur. Selenyum
insan vicudunun 6nemli metabolik yolaklari-
nin vazgecilmez bir bilesenidir. Aktif bolgesine
selenosistein seklinde selenyum katilmis prote-
inler selenoproteinler olarak tanimlanmaktadir
ve bu proteinlerin fonksiyonlarini yerine ge-
tirmeleri icin selenyuma gereksinimleri vardir.
insan viicudunda 100 civarinda selenoprotein
bulundugu tahmin edilmektedir ve bunlarin 30
tanesi tanimlanmistir (1). Bunlardan en énem-
lileri glutatyonperoksidaz (GPXs), tioredoksin-
rediiktaz (TRs) ve iyodotironindeiyodinaz (iD)
enzim aileleridir (2). Tiroid bezi, tim vucut do-
kulari arasinda en yuksek selenyum (Se) kon-
santrasyonuna sahip dokudur ve belirli islevleri
olan bircok seleno-protein icerir. 1980'lerde, Se
replasmaninin Se eksikliklerinin klinik belirtile-
rinin dnlenmesinde ve / veya tersine cevrilme-
sinde ¢cok 6nemli oldugu ortaya konmustur (3).
Bundan on yil sonra, ¢cocuklarda Se eksikligi ve
tiroid disfonksiyonu arasindaki baglanti ilk kez
tanimlanmistir (4). Biz de calismamizda subkli-
nik hipotiroidisi olan otoimm{n tiroidit hastala-
rinda selenyum dusuklugunan ne siklikla eslik
ettigini ve selenyumu duisuk olan hastalarda
oral selenyum replasmaninin TSH Uzerine etki-
lerini ortaya koymayi hedefledik.

GEREC VE YONTEM

Calismamizda Aralik 2019 ile Temmuz 2020 ara-
hginda 18 yasindan buyuk olup poliklinigimize
basvurmus, asemptomatik subklinik hipotiro-
idisi olan 69 hastayi degerlendirdik. Tiroid pe-
roksidaz otoantikor (TPOAb) testi negatif, ultra-
sonunda kronik otoimmuin tiroiditi dlistindiren
ultrasonografik bulgulara sahip olmayan, gebe,
gebelik planlayan ve klavuzlara goére levotirok-
sin tedavisi baslanmasi gereken TSH ‘u 10.00
mIU /L ‘den yuksek subklinik hipotiroidili hasta-
lar calisma disinda birakildi (5). Dislanan hasta-
lar ve sayilari Sekil 1'de gorilmektedir.

Hastalarin demografik verileri kaydedildi. TSH
ile birlikte es zamanli olarak serum selenyum
dizeyleri bakildi (Tablo 1).

Tablo 1: Subklinik hipotiroidi hastalarinin serum TSH , selenyum deger-
leri ve demografik verileri

N(69) %

Yas 18-30 16 23,5%
3050 32 26%

>50 21 30,5%
Cinsiyet Kadin 55 80%
Erkek 14 20%
>80 pg/L 15 12%
<80 pg/L 54 78%
TSH 4.26 mIU/L- 10.00 mIU/L 64 93%

>10.00 miU/ 5 7%

Serum selenyum diizeyi 80 ug/L'den distik olan
hastalara 3 ay stre ile yumusak bir jel kapsuil
icinde oral yolla tok karnina glinde 83 mcg se-
lenometiyonin verildi. Baska bir tedavi uygu-
lanmadi. Uclincii ayin sonunda tiim hastalarda
serum tiroid hormon profiline ve selenyum se-
viyelerine bakildi. Subklinik hipotiroidisi olan
otoimmuin tiroiditli hastalarin, yuzdelik dilimler
kullanilarak, oral selenyum replasmani sonrasi
TSH seviyelerindeki degisiklikler gozlemlendi
(Sekil 1).

......

O.5mIL/L<TSHS 4,28 mil £.26 miL/L<TSH<10 mi mlL
[n:19) el {nc 9} %29 [n23) %10

Sekil1: Calisma planlamasi ve sonuclar

Etik Kurul

Bu calisma istanbul Medipol Universitesi Giri-
simsel Olmayan Klinik Arastirmalar Etik Kurul
onay! alinarak planlanmistir (Tarih: 26.11.2020,
Karar No: 865).

BULGULAR

Galismamizda Aralik 2019 ile Temmuz 2020 ara-
sinda poliklinigimizde tespit edilen 69 asemp-
tomatik subklinik hipotiroidisi olan hasta deger-



lendirildi. Hastalarin yas ortalamasi 42,12 olarak
bulundu. Hastalarin 14 G erkek ve 55 ‘i kadin idi.
TPO Ab testi pozitif ve ultrasonografik deger-
lendirilmelerinde tiroidit ile uyumlu sonogra-
fik bulgulari olan 59 hasta calismaya alindi. Bes
hastanin TSH degeri 10.00 mIU / L ‘den yiiksek
oldugundan levotiroksin baslanarak ¢alisma di-
sinda birakildi. Dort hastada gebelik tespit edil-
mesi ve 7 hastanin yakin donem gebelik plan-
lamasi nedeni ile toplam 11 hasta calismaya
dahil edilmedi. Kalan 43 hastanin 12 tanesinde
(%28) serum selenyum diizeyi normal, 31 (%72)
tanesinde serum selenyum duzeyi diisik (<80
pg/L) olarak tespit edildi (Sekil 1). Hastalarin
demografik bilgileri, TSH ve selenyum degerleri
Tablo 1'de gésterilmistir. Uc ay boyunca guinliik
83 mcg selenometiyonin oral selenyum replas-
man tedavisi verilen hastalarin 3. ayin sonunda
bakilan TSH degerlerinde 19 (%61) hastada TSH
degerinin normal sinirlar igerisine geriledigi go-
ralda (0,5mIU/L<TSH <4,26 miU) (Tablo 2).

Tablo 2: Selenyumu disiik hastalarin oral selenyum replasmani sonrasi
serum TSH degerlerindeki degisim (n:31)

baslangig 3. ay kontrol

TSH
o 0,5mIU/L<TSH<4,26 mIU 19 (%61)
* 4,26 mlU <TSH<10 mIU 31 9(%29)

e TSH>10mIU 3(%10)

TSH degerinin 3 (%10) hastada ytikselmis oldu-
gu (>10.00 mIU/L) tespit edilirken, 9 (%29) has-
tada ise TSH degerinin halen 4.26 mIU/L- 10.00
mIU/L araliginda oldugu gorilerek bu hastalara
levotiroksin tedavisi baslandi.

TARTISMA

Calismamizda selenyum eksikligi bulunan
asemptomatik otoimmun subklinik hipotiroidi
hastalarina oral selenyum replasmani yaparak,
serum TSH degerleri Gizerindeki kisa donem et-
kilerini degerlendirdik ve hastalarin %61 inin
3 ay icerisinde o6tiroid oldugunu gozlemledik.

Tiroid fonksiyon bozuklugu gosteren cesitli has-
taliklarda selenyum takviyesinin antioksidan
enzim olan glutatyonperoksidaz ve diger sele-
noproteinlerin aktivitesini artirdigini bildiren
calismalar mevcuttur (6). Diffliz veya nodiler
guatr ile karakterize, 6tiroid, subklinik hipotiroi-
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dizm ve kalici hipotiroidizm ile seyreden 6nemli
bir tiroid hastaligi olan Hashimoto tiroditinde
selenyum takviyesinin levotiroksine destekleyi-
ci olarak kullanilmasinin faydali olduguna dair
kanitlar vardir (7). Ayrica gebeligi slresince ve
dogum sonrasi donemde selenyum takviyesi
alan hastalarda otoimmun tiroid hastaliginin ve
hipotiroidi gelisiminin daha az géruldugu bildi-
rilmistir (8).

Duntas ve ark. selenyum eksikliginin, yapisina
girdigi tiroid hormon sentezinde gorev alan se-
lenoproteinlerin aktivitesinde azalmaya neden
olarak hipotirodizmde rol oynayabilecegi one
surmuslerdir (9). Ancak Cin'de yapilmis bir ca-
hsmada topraktaki iyot yogunlugu benzer olan
ancak selenyum duzeyleri farkh olan iki eyalette
yurutilen bir calismaya gore; selenyum duizeyi
dusik olan bdélgede hipotiroidi ve otoimmiin
tiroid hastaligi prevalansinin daha dustk oldu-
gu bulunmustur (10). Bizim ¢alismamizda da 59
subklinik hipotiroidisi olan otoimmun tiroiditli
hastanin 47'sinde (%80) selenyum’un dusiik ol-
dugu gorulmustur. Literatlira tardigimizda oto-
immun tiroidit yaninda bircok otoimmun has-
talikta, serum selenyum duisukligi gorialmekle
birlikte, bu durumun inflamasyon ve otoimmu-
nitenin baslamasi icin bir risk faktori olabilece-
gi soylenmektedir.

Selenyum replasmaninin, baska otoimmiin has-
taliklarin komplikasyonlarinin yonetimine ve
hatta selenyumun anti-enflamatuar etkilerine
bagli sagkalimin artmasina katkida bulundugu
gosterilmistir (11). Literatlri inceledigimizde
otoimmuin hastaliklar ile selenyum eksikliginin
birlikteliginin orneklerini siklikla gérmemize
ragmen etki mekanizmasi ve tedavideki roli
halen tam olarak anlasilamamistir (8). Ancak ti-
roid fonksiyonlari ile yakindan iliskili olan eser
elementlerin basinda gelen selenyumun tiroid
hormonu homeostazindaki roli nispeten iyi
tanimlanmustir. Tiroid bezi insan viicudunda en
yuksek selenyum icerigine sahip dokudur (12).
Selenyum, normal tiroid hormon metaboliz-
masi icin gerekli olan bir eser elementtir (13).
Tiroksin (T4)'in tip 4 deiyodinaz enzimi araciligi
ile daha aktif formu olan Triiyodotironin'e (T3)
donusimu icin selenyum elementi gereklidir
(14). Selenyum elementi, glutatyonperoksidaz
(GPXs), tioredoksinreduiktaz (TRs) ve iyodotiro-
nindeiyodinaz (ID)1 gibi selenoproteinlerin ya-
pisinda bulunmaktadir. Selenoproteinler, tiroid
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hormon biyosentezine ve metabolizmasina,
antioksidan savunma sisteminin kontrolline
katki saglamaktadir. Literatiirde, tiroid fonksi-
yonlarinda eser elementlerin rolinl arastiran
¢ok sayida calisma olmasina ragmen hiptiroidi
etiyopatogenezinde eser elementlerin roltini-
ndn arastinldigi az sayida ¢alisma bulunmakta
ve celiskili bulgular bildirilmektedir (15 - 19).

Biz de calismamizda oral selenyum replasman
tedavisi verdigimiz hastalarin %61'inde (N:19)
TSH degerinin normal sinirlar icerisine gerile-
digini gorduk (0,5mIU/L<TSH<4,26 mlU). TSH
degerinin, 3 (%10) hastada yukseldigi (>10.00
mIU/L) tespit edilirken, 9 (%29) hastada ise TSH
degerinin halen 4.26 mlU/L- 10.00 mlU/L arali-
ginda oldugunu tespit ettik. Subklinik hipotiroi-
dizmiolan hastalarin 6nemli bir kismindazaman
icinde hipotiroidizm gelisir. Subklinik hipoti-
roidizm olan hastalarin asikar hipotiroidizme
progresyonu yillik %18 gibi bir orana ulasmak-
tadir (20). Calismamizda selenyum replasmani-
na ragmen 3 (%10) hastada asikar hipotiroidizm
gelismis ve levotiroksin tedavisi baslanmistir.
Diez ve ark. yaptiklarn bir ¢calismada subklinik
hipotiroidisi olan hastalarin ilk tani anindaki
TSH degerlerinin uzun dénem hipotiroidi gelis-
mesinde en 6nemli belirleyici faktér oldugunu
vurgulamislardir (21). Literatlrde bu bilgiyi des-
tekleyen cok sayida calisma bulunmakla birlik-
te hangi subklinik hipotiroidi hastasinda asikar
hipotiroidi gelisecegini 6ngdrmek mumkiin
olmamaktadir (21 - 23). Tespit ettigimiz veriler
dogrultusunda serum selenyum seviyesi diisuik
bulunan subklinik hipotiroidili hastalarda se-
lenyum replasman tedavisinin asikar hipotiroidi
gelisimini azaltabilecegini disiinmekteyiz.

Selenyum eksikliginin replase edilmesi, teorik
anlamda otoimmun tiroidit basta olmak Utzere
tim otoimmiin hastaliklarin inflamatuar ve ok-
sidatif hasar surecine olumlu etki etmektedir.
Ancak bu konuda deneysel ve klinik, prospektif
olarak planlanmis ve alt gruplarin detaylandiril-
digi kapsamli calismalarin yapilmasi gerektigini
distinliyoruz.
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OZET

AMAGC: Bu calisma ile fibromiyalji tedavisi alan hastalarda
25-hidroksi vitamin D (25(OH)D) diizeylerinin degerlendirilmesi
amaclandi.

GEREG VE YONTEM: Calismada Ocak 2018 - Mart 2020 tarihleri
arasinda hastanemizde diger sistemik hastaliklar ekarte edile-
rek, ACR (American College of Rheumatolog) 2010 tani kriter-
lerine gore fibromiyalji tanisi konulan ve tedavi alan 18 yas ve
Ustl 244 hastanin verileri ile kontrol grubu olarak 120 hastanin
verileri retrospektif olarak tarandi. Fibromiyalji tedavisi alan
hastalar ve kontrol grubu hastalar serum 25-hidroksi vitamin
D duzeylerine gore U¢ gruba ayrildi (eksik, yetersiz ve normal).
Gruplar arasinda istatistiksel olarak anlamli bir fark olup olma-
digr analiz edildi. Ayrica, hasta grubunun vitamin D diizeyleri,
yas araliklarina gore degerlendirilmesi yapildi. P degeri 0.05'den
kliciik olmasi anlamli kabul edildi.

BULGULAR: Calismaya alinan 244 fibromiyalji tanili hastanin
% 66,4 (n=162)"0 kadin, %33,6 (n=82)" erkek idi. Hasta grubu-
nun ortalama serum 25(0OH)D dlzeyi 16,2+12,7 ng/ml olarak
hesaplandi. Kontrol grubu olarak alinan 120 hastanin ise, %70
(n=84)'i kadin, %30 (n=36)"u erkek idi. Kontrol grubunun orta-
lama serum 25(0OH)D diizeyi ise 24,6+13,1 ng/ml olarak hesap-
landi. Fibromiyalji tedavisi alan hasta grubu ile kontrol grubu
hastalarinin cinsiyetleri ile serum 25(0OH)D diizeylerinin istatis-
tiksel olarak karsilastirilmasi yapildiginda, gruplar arasinda an-
lamli fark bulundu (p=0.017). Ayrica, hasta grubunda en diisiik
serum 25(0OH)D diizeyini 36-50 yas araliginda saptadik.

SONUC: Fibromiyalji tedavisi alan hastalarda ylksek oranda vi-
tamin D eksikligi ve yetersizligi gorilmektedir. Bu nedenle, vita-
min D seviyesi dlislik olan hastalara yeterli diizeyde replasman
yapilmasinin hastalarin kas-iskelet sistemi semptomlarinda ve
sikayetlerinde belirgin azalma saglayacaktir.
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tersizlik.
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ABSTRACT

OBJECTIVE: The aim of this study was to evaluate 25-hydroxy
vitamin D (25(0OH)D) levels in patients receiving fibromyalgia
treatment.

MATERIAL AND METHODS: In the study, the data of 244 pa-
tients aged 18 years and older who were diagnosed with
fibromyalgia according to the ACR (American College of Rheu-
matologist) 2010 diagnostic criteria in our hospital between
January 2018 and March 2020, and other systemic diseases
were excluded, and the data of 120 patients as the control
group were etrospectively reviewed. The patients who rece-
ived fibromyalgia treatment and the patients in the control
group were divided into three groups according to their serum
25-hydroxy vitamin D levels (deficient, insufficient and normal).
It was analysed whether there was a statistically significant dif-
ference between the groups. In addition, vitamin D levels of the
patient group were evaluated according to age ranges. P value
less than 0.05 was considered as significant.

RESULTS: Of the 244 patients diagnosed with fibromyalgia
included in the study, 66.4% (n=162) were female and 33.6%
(n=82) were male. The mean serum 25(0OH)D level of the patient
group was calculated as 16.2+12.7 ng/ml. Of the 120 patients
taken as the control group, 70% (n=84) were female and 30%
(n=36) were male. Mean serum 25(OH)D level of the control
group was calculated as 24.6+13.1 ng/ml. When the gender
and serum 25(0OH)D levels of the patients in the fibromyalgia
treatment group and the control group were compared statis-
tically, a significant difference was found between the groups
(p=0.017). In addition, we found the lowest serum 25 (OH) D
level in the patient group between the ages of 36-50.

CONCLUSIONS: High levels of vitamin D deficiency and insuf-
ficiency are observed in patients receiving fibromyalgia treat-
ment. Therefore, adequate replacement in patients with low
vitamin D levels will provide a significant decrease in musculos-
keletal system symptoms and complaints.

KEYWORDS: Fibromyalgia, 25-hydroxy vitamin D, Deficiency.
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GiRiS

Fibromiyalji (FM), nedenitam olarak bilinmeyen,
hassas noktalar ve yaygin kas-iskelet sistemi ag-
nlar ile karakterize, yorgunluk, uyku bozuklugu
ve kognitif bozukluklarin eslik ettigi kronik bir
hastalik grubudur. Dinyada, FM'nin prevalansi
yaklasik olarak %2-8 arasinda oldugu tahmin
edilmektedir (1). Kadinlarda, erkeklere gore on
kat daha fazla gortilmektedir ve 6zellikle 20-50
yas arasinda sikigi artmaktadir (2). Ulkemizde,
FM Uzerine yapilan bir ¢alismada kadinlarda
prevalansi %3,6 oraninda bulunmustur (3). FM
tanisi dncelikli olarak diger olasi sistemik hasta-
hklar ekarte edildikten sonra konulan ve klinik
olarak stipheli hastalarda ACR (American Colle-
ge of Rheumatolog) tani kriterleri uygulanarak
tespit edilmektedir. ACR tani kriterleri ilk kez
1990 yilinda tanimlanmis olmasina ragmen za-
manla modifiye edilerek giinimuizde ACR 2010
tani kriterleri uygulanmaktadir (4).

Vitamin D, kemik biiyimesinde ve mineral me-
tabolizmasinda rol oynayan, hormon benzeri
fonksiyonlari olan bir steroiddir (5). Ayni zaman-
da vitamin D, kalsiyum ve fosfor metabolizmasi
Uzerinede direkt etkiye sahiptir (6). Bircok do-
kuda, vitamin D reseptorleri tespit edilmis olup,
bu durumun bircok hastaliklarda vitamin D ek-
sikliginin rolG oldugunu gostermistir (2). Ayrica,
vitamin D eksikliginin tedavi edilmesi, FM gibi
kronik hastaliklarin kliniginde ve tedavisinde
olumlu etkileri oldugu tespit edilmistir (7).

Glnlmuzde vitamin D eksikligi ve yetersizli-
ginin 6nemli bir sorun haline geldigi ve bircok
kronik hastaligin etiyolojisinde rol oynadigi du-
stndlmektedir (8). Serum 25-hidroksi vitamin
D (25(0OH)D) ol¢timleri, bireylerin vitamin D du-
zeylerini gostermede kullanilan bir testtir.

Serum 25(0OH)D diizeyinin 20 ng/ml’nin altinda
olmasi vitamin D eksikligini, 21-30 ng/ml ara-
sinda olmasi vitamin D yetersizligini, 30 ng/ml
uzerinde olmasi normal vitamin D seviyesi ola-
rak kabul edilmektedir (9). 25(0OH)D diizeyinin
dusik olmasi hastalarda yaygin viicut agrisina,
kas ve iskelet gugsuzligine, kemik kiriklarina
ve kemik mineralizasyon yetersizligine neden
olabilmektedir (10, 11). FM ile serum 25(OH)
D diizeyi arasinda nasil bir iliski olduguna yo6-
nelik net bilgiler olmamasina ragmen, yapilan

bircok calismada FM tanili hastalarda vitamin D
dizeylerinin diisuk oldugu ve yeterli vitamin D
replasman tedavisinin hastanin kliniginde cid-
di diizelmeler sagladigini gosteren calismalar
mevcuttur (8, 9, 12). Bu ¢calismanin amaci, ACR
2010 tani kriterlerine gore diger sistemik hasta-
hiklar ekarte edilerek FM tanisi konulan ve teda-
vi edilen hastalarin serum 25(0OH)D dtizeylerinin
degerlendirilmesi ve kontrol grubu hastalarinin
verileri ile karsilastirlmasi amacglandi. Bu saye-
de, vitamin D diizeyi diisuk olan FM tanili has-
talara yeterli oranda vitamin D replasman te-
davisinin verilmesi hastanin kliniginde olumlu
etkiler olusturacagini diistinmekteyiz.

GEREC VE YONTEM

Galismaya Ocak 2018 - Mart 2020 tarihleri ara-
sinda Ordu Universitesi Egitim ve Arastirma
Hastanesinde, diger sistemik hastaliklar ekarte
edilen ve ACR (American College of Rheumato-
log) 2010 tani kriterleri kullanilarak fibromiyalji
tanisi konulan ve tedavi edilen 18 yas ve ustu
244 hasta ile benzer yas ortalamasina sahip
kontrol grubu olarak 120 hasta alinmistir. Has-
talarin verileri (yas, cinsiyet, serum 25(0OH)D
diizeyi) retrospektif olarak dosya kayitlarindan
tarandu.

Galismamiza D vitamini ve immuinosipresif ilag
tedavisi alan hastalar, kemik metabolizma has-
taligi olanlar, kanser hastalari, emziren ve gebe
olan hastalar, osteoporoz ve osteomalazi tanili
hastalar, primer hiperparatiroidi tanili hastalar,
kronik bobrek yetmezligi olan hastalar, alkol ve
sigara kullanan hastalar ile arsiv kayitlar yeter-
siz ve eksik olan hastalar dahil edilmedi. Has-
tanemizde serum 25(0OH)D duzeyleri, Abbott
Architect i2000-SR otoanalizoriinde cahisiimis-
tir. Serum 25(0OH)D duzeyi 20 ng/ml'nin altinda
olan hastalar vitamin D eksikligi grubuna; 21-30
ng/ml arasi olan hastalar vitamin D yetersizligi
grubuna; 30 ng/ml ustiinde olan hastalar nor-
mal vitamin D yeterliligi grubuna dahil edildi.

Gruplar arasinda istatistiksel olarak anlamli fark
olup olmadigi analiz edildi. Ayrica, hasta grubu
verileri ile kontrol grubu hastalarinin verileri is-
tatistiksel olarak karsilastirildi. Bunun yaninda,
FM tedavisi alan hastalar yas gruplarina gore
siniflandirildi. Yas gruplarina gore hastalarin se-
rum 25(OH)D duzeyleri degerlendirildi.



Etik Kurul

Calismamizin etik kurul onayi, Ordu Universitesi
Klinik Arastirmalar ve Etik Kurul Baskanligindan
alinmistir (Karar tarihi/sayi: 2021/69). Calisma-
nin verileri, etik kuruldan ve hastalardan gerekli
izinler alindiktan sonra toplanmistir.

istatistiksel Analiz

Tum veriler IBM SPSS Statistics 22.0 (SPSS Inc,,
Chicago, lllinois) programina yuklendi. Verilerin
degerlendiriimesinde; tanimlayic istatistikler
icin sayl, ylzde, ortalama ve standart sapma
kullanildi. Verilerin dagilimi Kolmogorov-Smir-
now testi ile degerlendirildi. Gruplarin karsilas-
tinlmasinda Student T testi uygulandi. Korelas-
yon analizlerinde Pearson ve Spearman testleri
kullanildi. P degeri 0.05'den kiiclik olmasi an-
lamh kabul edildi.

BULGULAR

Galismaya alinan 244 fibromiyalji tanili hasta-
larin % 66,4 (n=162)'G kadin, %33,6 (n=82)'
erkek idi. Hastalarin yas ortalamasi 47,3+10,9
yildi (erkekler 46,7+11,4 yil, kadinlar 48,5+12,1
yil). Fibromiyalji tedavisi alan hasta grubunun
ortalama serum 25(0OH)D duzeyi 16,2+12,7 ng/
ml idi. Kontrol grubu olarak alinan 120 has-
tanin ise, %70 (n=84)i kadin, %30 (n=36)'u
erkek idi. Bu hastalarin yas ortalamasi ise
46,8+11,6 yildi (erkekler 43,5+10,4 yil, kadin-
lar 47,6+11,7 yil). Kontrol grubunun ortalama
serum 25(0OH)D dizeyi ise 24,6+13,1 ng/ml
idi. Fibromiyalji tedavisi alan hasta grubu ile
kontrol grubu hastalarinin cinsiyetleri ile se-
rum 25(0OH)D dizeylerinin istatistiksel olarak
karsilastinlmasi yapildiginda, gruplar arasin-
da anlamli fark bulundu (p=0,017) (Tablo 1).
Tablo 1: Fibromiyalji tedavisi alan hasta grubu ile kontrol grubu has-

talarinin cinsiyetleri ile serum 25(0OH)D duizeylerinin istatistiksel olarak
karsilastiriimasi.

Hasta grubu Kontrol grubu

Serum (n=244) (n=120) P degeri

25(0H)D Kadin Erkek Kadin Erkek

diizeyi (n=162) (n=82) (n=84) (n=36)

n/% n/% n/% n/%

Eksiklik 78/ 48,2 46 /56,2 23/273 6/16,7

(<20 ng/ml)

Yetersizlik 47290 247292 32/381 14 /38,8 0.017

(21-30 ng/ml)

Normal 37/228 12/146 29/345 16/ 44,5

(> 30 ng/ml)

n: hasta sayisi, %: yiizde, 25(0OH)D: 25-hidroksi vitamin D
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Ayrica, fibromiyalji tedavisi alan hastalar yas
gruplarina ayrildi ve yas gruplarina gore serum
25(OH)D diizeyleri degerlendirildi (Tablo 2). Se-
rum 25(0OH)D duzeyi en dusiik 36-50 yas arali-
ginda tespit edildi.

Tablo 2: Fibromiyalji tedavisi alan hastalarin yas gruplar ve serum
25(0OH)D duzeyleri.

Yas araligt Ortalama serum 25(0H)D diizeyi
(ng/ml)

() n (%)

Hasta sayisi ve yiizdesi

17,70 £ 13,04
18-35 46 (18,9)

36-50 12,78 +11,42 71(29,1)

51-65 16,36 £17,01 80 (32,8)
>66 13,45 10,21 47(19,.2)
n: hasta sayist, %: yiizde, 25(OH)D: 25-hidroksi vitamin D

FM etiyolojisi tam olarak bilinmeyen ve hentiz
yuz guldarucu bir tedavisi olmayan kronik bir
hastaliktir (1). FM yaygin kas-iskelet agrilan ve
cok sayida hassas noktalarin varligi ile karakteri-
ze olup uyku bozuklugu, yorgunluk, depresyon
ve anksiyete gibi kognitif bozukluklara neden
olabilecek kompleks bir hastaliktir (13). FM top-
lumda yaygin olarak gorilmekte olup hem Kkisi
icin hem de toplum i¢in 6nemli bir saglk prob-
lemi olmaya devam etmektedir (3, 7).

Kronik kas-iskelet sistemi agrilari olan hasta
gruplarinda ciddi anlamda vitamin D eksikligi
saptanmistir (14). Bu hastalarin cogu karsimiza
kas ve iskelet sistemi deformiteleri ile gelebil-
mektedir (15, 16). Bir literatlr calismasinda D
vitamin eksikliginin, FM'deki gibi benzer semp-
tomlara neden olabilecegini ve bu hastalarin
yanhslikla FM tanisi aldigini 6ne stirmuslerdir
(17).Bunun yaninda, semptomatik D vitamin ek-
sikligi eriskinlerde osteomalazi olarak karsimiza
¢ikmaktadir. Osteomalazi, cok sayida hastaligin
semptomlarini taklit edebilen ve tani konuldu-
gu zaman yeterli vitamin D tedavisi ile oldukca
fazla yanit alinabilen 6nemli bir klinik tablodur.
Akkus ve ark.(18)'nin yaptigi bir calismada klinik
olarak ankilozan spondiliti taklit eden bir os-
teomalazi hastasina sadece vitamin D tedavisi
ile sepmtomlarinda ciddi diizelme oldugu, bel
bolgesindeki hareket kisithhiginin da dramatik
bicimde dlizelme oldugunu bildirmislerdir.
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Bircok literatiir calismasinda FM ile vitamin D
arasindaki iliski arastirilmis olmasina ragmen
bu konuda tam bir fikir birligi olusmamistir (19,
20). Dogru ve ark. (21)'nin yaptigi bir calismada
FM ile vitamin D arasindaki iliski arastirilmistir.
Bu calismada vitamin D diizeyi dusiik olan has-
talara yeterli oranda vitamin D replasmaninin
yapilmasi sonrasinda hastalarin kliniginde ve
sikayetlerinde azalma oldugunu goérmduslerdir.
Benzer bir calismada Yilmaz ve ark. (22)'1 tara-
findan yapilmistir. Bu calismada da vitamin D
seviyesi 25 ng/ml altinda olan FM hastalarina
yeterli vitamin D tedavisi sonrasinda hastalarin
kas-iskelet sistemine ait semptomlarinda azal-
ma oldugu ve yasam kalitelerinde artma oldu-
gunu gostermislerdir. Ayrica, Matthana ve ark.
(23)'nin yaptigi calismada, FM tanili olup vita-
min D seviyesi duslik olan hastalara vitamin D
tedavisi sonrasinda hastalarin hassas nokta sa-
yilarinda azalma oldugunu tespit etmislerdir. Bu
calismalar ile FM ve vitamin D seviyesi arasinda
bir iliski oldugunu ve vitamin D replasman teda-
visinin FM hastalarinda hem klinik olarak hem
de hassas noktalarin sayilarinin azalmasi konu-
sunda olumlu etkileri oldugunu gostermistir.

Ayrica, bircok literatur calismasinda FM tanisi
alan ve tedavi baslanan hastalardaki vitamin D
dizeylerinin, kontrol grubuna gore anlamli de-
recede diisuk oldugu sonucuna varmislardir (7,
12,13, 19, 24, 25). Bu literatlr calismalarinin so-
nuclari ile bizim calismamizin sonuglari benzer-
di. Bizim calismamizda da FM tanisi konulan ve
tedavi alan hastalarin vitamin D dizeyleri, kont-
rol grubu hastalarina gore anlamli derecede
distk bulundu. Hastalarin %79,9'unda serum
25(0OH)D seviyesi 30 ng/ml'nin altinda saptandi.

FM hastalarinda vitamin D duzeylerinin dusik
olmasinin sebebi olarak, zaten glines isinlarina
maruziyetin azalmasi ve asiri gliines kremleri-
nin kullanilmasi ile ginimizde endemik hale
gelmis olan vitamin D seviyesindeki disuklu-
gun bu hastalarda eslik eden agri, anksiyete,
depresyon ve diger kognitif bozukluklar nede-
ni ile azalmis fiziksel aktivite ve diyette yetersiz
vitamin D aliminin neden olabilecegini diisiin-
mekteyiz. Hem Zuberi ve ark. (26)'nin yaptig
calismalarda hem de Plotnikoff ve ark. (25)'nin
yaptigi calismalarda FM hastalarinin en fazla
vitamin D dusuklugua olan yas grubunun 20-50

yas araliginda oldugunu saptadilar. Bizim calis-
mamizda da bu literatlir calismalarinin sonucla-
rina benzer sekilde hastalarin vitamin D seviyesi
en duslik yas araliginin 36-50 yas arasinda oldu-
gunu tespit ettik. Bunun sebebini ise, 6zellikle
bu yas araliginda glines kremlerinin ¢ok fazla
kullanilmasi, kapali ortamlarda daha fazla vakit
gecirilmesi ve yetersiz vitamin D icerikli gidalar-
la beslenmeye bagl oldugunu disiinmekteyiz.

Sonug olarak; Fibromiyalji hastalarinda yuksek
oranda vitamin D eksikligi ve yetersizligi go-
rilmektedir. Bu nedenle, FM tanisi alan ve te-
daviye baslanan hastalarda mutlaka vitamin D
dizeylerinin bakilmasi gerekmektedir. Vitamin
D seviyesi dusuk olan hastalara yeterli dlizeyde
replasman yapilmasinin hastalarin kas-iskelet
sistemi semptomlarinda ve sikayetlerinde belir-
gin azalma saglayacaktir.
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OZET

AMAC: Hematolojik parametreler, psikopatoloji ve inflamas-
yon arasindaki iliskiyi gostermek icin kullanilabilen periferik
inflamasyon belirtecleridir. Bu calismada intihar girisiminde
bulunan ergenleri saglkli ergenlerle hematolojik parametreler
acisindan karsilastirmayr amacladik.

GEREC VE YONTEM: Ekim 2018 - Mart 2020 tarihleri arasinda
Cocuk Acil Servisine bagvuran 765 ergenin hemogram kayitla-
r geriye doniik olarak degerlendirildi. Kontrol grubu, benzer
yas ve cinsiyet 6zelliklerine sahip, yukarida belirtilen donemde
cocuk hastaliklar polikliniginde muayene edilen, organik veya
psikopatolojik herhangi bir tanisi olmayan ergenlerin hemog-
ram kayitlarindan olusturuldu. Dislama kriterleri uygulandiktan
sonra intihar girisimi olan 95 vaka ve 95 kontrol grubu calismaya
dahil edildi. Vaka ve kontrol gruplari istatistiksel olarak notrofil/
lenfosit orani (NLR), trombosit-lenfosit orani (PLR), monosit/len-
fosit orani (MLR), ortalama trombosit hacmi (MPV) ve eritrosit
dagilim genisligi (RDW) parametreleri agisindan karsilastirildi.

BULGULAR: intihar girisimi olan ergenlerde NLR ve MLR de-
gerleri kontrol grubuna gore anlamli olarak yiksek saptan-
di. Diger parametreler agisindan gruplar arasinda istatistiksel
olarak anlamli bir fark saptanmadi. NLR ve MLR parametreleri
acisindan ek psikiyatrik tanilara gére ayrilan olgu grubunun (g
alt grubu arasinda istatistiksel olarak fark yoktu. Ancak NLR, bu
U¢ alt grupta kontrol grubuna gore anlamli olarak daha yiiksek
bulundu.

SONUCG: intihar girisiminde bulunan ergenlerin NLR ve MLR pa-
rametreleri kontrol grubuna gére daha yiiksek saptandi. intihar
girisimi olan ergenlerde inflamatuar parametrelerin degerlen-
dirilmesi ile ilgili daha kapsamli arastirmalara ihtiyag vardir.

ANAHTAR KELIMELER: Ergen, Intihar girisimi, NLR.
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ABSTRACT

OBJECTIVE: Haematological parameters are peripheral inflam-
mation markers that can be used to demonstrate the relations-
hip between psychopathology and inflammation. In this study,
we aimed to compare adolescents who attempted suicide with
healthy adolescents in terms of haematological parameters.

MATERIAL AND METHODS: The haemogram records of 765
adolescents admitted to the Paediatric Emergency Service
between October 2018 and March 2020 were retrospectively
evaluated. The control group was created from the haemogram
records of adolescents who had similar age and sex characte-
ristics, who had been examined in paediatric outpatient clinics
during the above-mentioned period and who did not have any
organic or psychopathological disorder. After implementation
of the exclusion criteria, 95 adolescents with suicide attemp-
ts and 95 healthy adolescents were included in the study. The
case and control groups were statistically compared in terms of
neutrophil/lymphocyte ratio (NLR), platelet-to-lymphocyte ra-
tio (PLR), monocyte/lymphocyte ratio (MLR), mean platelet vo-
lume (MPV) and red cell distribution width (RDW) parameters.

RESULTS: It was found thatin adolescents with suicide attempts,
NLR and MLR values were significantly higher than in the control
group. There was no significant difference between the groups
in terms of other parameters. In terms of NLR and MLR para-
meters, there was no statistical difference among the three su-
bgroups of the case group separated according to the psychiat-
ricdiagnoses. However, NLR was found to be significantly higher
in comparison with the control group of these three subgroups.

CONCLUSIONS: The NLR and MLR parameters of adolescents
who attempted suicide were higher than those of the control
group. There is a need for more comprehensive studies on the
evaluation of inflammatory parameters in adolescents who
have attempted suicide.

KEYWORDS: Adolescent, Suicide attempt, NLR.
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INTRODUCTION

Presently, suicide is an important public health
issue. Every year approximately 800.000 indivi-
duals in the world die because of suicide. Sui-
cidal deaths are the third most common cause
of deaths in those aged 15-19 years (1). Suicidal
mortality rates have declined in the recent ye-
ars, considering all age groups in the Western
countries. However, there is no similar decre-
ase in suicidal mortality rates in adolescents
and young adults (2, 3). Suicide attempts may
be 20 times higher than suicidal mortality rates
(4, 5). The presence of psychopathologies such
as depression and substance use disorder are
the causes for most suicide attempts resulting
in death; thus, the relationship between suici-
de and psychiatric disorders is important (6). In
addition, common impulsiveness and aggressi-
ve behaviour in adolescents and young adults
contribute to this situation (7).

Suicidal thoughts and suicide attempts are
one of the most common psychopathologies
among adolescents (8). Both suicidal attempts
and deaths pose an emotional burden for pa-
tients and their families. Therefore, it is impor-
tant to identify the risk factors associated with
suicide in a timely and reliable manner. Neuro-
inflammatory processes associated with psyc-
hiatric disorders are of interest to researchers.
Variables such as infections, autoimmune dise-
ases, vitamin deficiencies, traumatic brain in-
jury and stress can cause suicidal behaviour via
inflammatory mediators. One of the biological
causes of suicide is neuroinflammation (9).

Haemogram is a simple, inexpensive and easy-
to-apply laboratory test that is used worldwi-
de. Neutrophil/lymphocyte ratio (NLR), pla-
telet-to-lymphocyte ratio (PLR), monocyte/
lymphocyte ratio (MLR), mean platelet volume
(MPV) and red cell distribution width (RDW) are
haematological parameters that can be used as
peripheral inflammation markers (10, 11). NLR,
MLR, PLR, MPV parameters are especially inves-
tigated in psychiatric disorders. While the diffe-
rences in terms of NLR have been stated in the
studies performed, there is not enough eviden-
ce in terms of other parameters. In a study con-
ducted in patients with major depressive disor-
ders, NLR levels in the case group were higher

than the control group, indicating neuroinflam-
mation as the aetiology of the disorder (12). In
addition, high NLR values have been reported
in patients diagnosed with bipolar affective di-
sorder and schizophrenia (11, 13, 14). The NLR
value is a valuable, repeatable and cost-effecti-
ve strategy to determine the risk of suicide (15,
16). Thrombocytosis and/or increase in platelet
volume indicates platelet reactivity. Reactive
platelets also play a role in inflammation (17).
Increased RDW levels indicate ineffective eryth-
rocyte production. This can also be a consequ-
ence of systemic inflammation (18). Current
studies on peripheral inflammation parameters
and psychopathologies in children and adoles-
cents are also related to other psychopatho-
logies such as autism, obsessive-compulsive di-
sorder, attention deficit / hyperactivity disorder,
early-onset schizophrenia and depression (10,
19 - 24).

Literature review of studies on haemogram pa-
rameters in individuals who attempted suici-
de showed that these studies included mostly
adult age groups. Suicide attempts as a com-
mon psychopathology in adolescents may
vary than that in adults in terms of causes and
clinical appearance. The aim of this study was
to compare the haematological parameters of
adolescents who attempted suicide with those
in the control group.

MATERIALS AND METHODS

Patients who were brought to the paediatric
emergency room of Konya Training and Resear-
ch Hospital for suicide attempts between Octo-
ber 2018 and March 2020 based on the hospital
registration system were screened. In total, the-
re were 765 patients, and 659 of these patients
who were not evaluated by a child psychiatrist
after a suicide attempt were excluded from the
study. Further, 11 of the remaining 106 patients
were excluded because they received medical
treatment for their existing psychiatric disorder.
Finally, 95 adolescents with suicide attempts
were included in the study, and they were divi-
ded into three main groups. These groups were
those with an additional diagnosis of depressi-
on [33 individuals (34.7%)], non-depressed ps-
ychiatric disorders (anxiety disorders, attention
deficit hyperactivity disorder, conduct disorder



etc.) [32 individuals (33.7%)] and those who had
no psychopathology detected [30 individuals
(31.6%)]. Depression and other psychopatho-
logies were diagnosed by the child psychiatrist
according to DSM-V diagnostic criteria after
consultation with the patient and his family.

The control group comprised 95 adolescents
who were paired with the case group according
to the age, gender and those who applied for
routine control to the children’s health and di-
seases outpatient clinic on similar dates. Those
with known haematological, rheumatological,
psychiatric, neurological and infectious disea-
ses were excluded from the study.

The haematological parameters of the patient
and control groups were recorded in the SPSS
programme. NLR, PLR and MLR were calculated
using the programme. First, the case and cont-
rol groups were compared; then, the case group
was divided into three subgroups according to
concomitant psychopathologies, and the cont-
rol subgroups matched one-to-one were com-
pared. Finally, the case subgroups and the enti-
re control group were compared.

Ethical Committee

This retrospective case-control study was con-
ducted after the study approval was obtained
from the Konya Training and Research Hospital
Medical Specialization Board (date:08.05.2020,
number:38-18).

Statistical Analysis

Statistical analyses were performed using The
SPSS 19 (IBM Inc., USA) software. Descriptive
statistics of the categorical variables included
in the study were presented as frequencies and
percentages, while numerical data was shown
as means and standard deviations. The nor-
mal distribution of the data was checked using
the Kolmogorov-Smirnov Test between two
main groups and Shapiro Wilk test between
subgroups. These differences were compared
between two groups with abnormal distribu-
tion using Mann-Whitney-U test. All statistical
analyzes were performed formulating two-way
hypotheses with a 5% significance threshold
and a 95% confidence interval.

307
RESULTS

A total of 190 adolescents aged 12-18 [42
(22.1%) boys and 148 (77.9%) girls] were inclu-
ded in the study (95 in the case group and 95
in the control group). Case and control groups
were individually matched in terms of the num-
ber, age and gender. The mean age of the total
sample was 15.45 + 1.29 years. The mean ages
of the boys and girls were 15.71 + 1.13 and
15.37 + 1.33 years, respectively; with no statis-
tically significant difference between them (p
= 0.14). Sociodemographic characterististics of
the groups were shown in Table 1.

Table 1: Sociodemographic characteristics of the participants

Patient group
(Mean*SD)

Control group
(Mean%SD)

Age
Male 15.71+1.13
Female 15.37+1.33

n (%)

15.71+1.13
15.37£1.33

n (%)

Gender
Male 42 (22.1)
Female 148 (77.9)

42 (22.1)
148 (77.9)

When examining the suicide attempt process,
eight (8.4%) cases were planned and 87 (91.6%)
were impulsive. Further, 25 (26.3%) were identi-
fied as recurring cases of suicide attempts, whe-
reas 70 (73.7%) were identified as the first case
of a suicide attempt. Approximately all cases
(98.9%) attempted suicide by taking medica-
tion. Only one patient (1.1%) had a suicide at-
tempt by hanging. The characteristics of suicide
attempts were given in Table 2.

Table 2: Characteristics of suicide attempts

Features of suicide attempt Patient group (n=95), n (%)

Number of suicides
First suicide attempt 70(73.7)
Repeated suicide attempts 5 (26.
Suicide process

Planned suicide attempt

An impulsive suicide attempt
Suicide method

Taking medication

Hanging

8(84)
§7(916)

94(989)
1(11)

In the case group, the NLR and MLR values were
significantly higher than in the control group (p
< 0.001 and p = 0.044, respectively). There was
no significant difference between the groups in
terms of other parameters. The data was shown
in Table 3. In comparison to the subgroups of
case and control groups, the NLR value was sig-
nificantly higher in case subgroups than in the
control subgroups (p < 0.001). There was no sig-
nificant difference in terms of other parameters.
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Table 3:Laboratory findings for the patient and control group partici-
pants

Variables Patient group (n=95) Control group (n=95) P
Mean 5D Mean 5D

NR 360 379 1 083
MLR 028 018 024 009
PIR 14823 100.10 11816 3190
NPV 1010 077 1023 109
RDW-CV 1330 138 1345 140
Mann-Whitney-U test

NLR:neutrophil lymphocyte ratio MLR:monocytes/lymphocyte ratio PLR: platelet-to-lymphocyte ratio MPV: mean
platelet volume RDW-CV: red cell distribution width-coefficient of variation

<0001
p=0044
p=0.88
p=0.736
p=0.35

DISCUSSION

In this retrospective case—control study, NLR,
MLR, PLR, MPV and RDW parameters that are
peripheral inflammation markers were exa-
mined in adolescents who attempted suicide.
According to the study result, NLR and MLR va-
lues were significantly higher than in the cont-
rol group in terms of suicides in adolescents. In
addition, there was no difference in NLR value
when divided into subgroups according to case
group psychopathology, but subgroups had hi-
gher NLR values than the control group.

Currently, research on psychiatric disorders and
their inflammatory causes are increasing. In a
study by Ozdin et al., NLR, PLR and MLR were
evaluated in patients with bipolar affective di-
sorder and schizophrenia (25). According to
the study, the levels of inflammatory parame-
ters in schizophrenia and bipolar disorder were
found to be higher than in the control group.
Moreover, in a study by Inanl et al.,, NLR, MLR
and MPV values were higher than in the control
group during the bipolar disorder manic period
(11). In depressive patients, MPV values were
significantly higher than in the control group.
As a result, it was noted that bipolar disorder is
associated with low-grade inflammation, NLR
and MLR can be used as a biomarker in patients
in manic period and MPV can be used in all bi-
polar patients. Arabska et al. studied patients
with depression and reported that the severity
of depression is associated with NLR (26). When
comparing patients with initial episode and
recurrent depressive attacks, NLR values were
higher in the first episode patients. In addition,
Rodriguez et al. concluded that inflammatory
processes play a role in patients with psychotic
disorders (27). NLR is the best marker to assess
these disorders. In the study of patients with
depression in the childhood age group, NLR
and MPV levels were higher than in the control

group, and their high scores on the depressi-
on scale was associated with these parameters
(22). Similarly, in a study conducted with child-
ren diagnosed with attention deficit hyperacti-
vity disorder, NLR and PLR levels were found to
be higher in the case group than in the control
group. The study also stated that NLR elevation
was not affected by age, gender and treatment
(24). Similar to adult studies, high NLR levels
were also found in a child study examining ear-
ly-onset schizophrenia cases. As a result of the
study, it was concluded that high NLR level may
be an inflammation biomarker in schizophrenia
(23). In a recent study evaluating adolescents
with a suicide attempt, higher NLR, MLR, and
PLR values were found in the case group com-
pared to the control group (28).

In the present study, NLR and MLR values were
higher in the case group than in the control
group. These findings are consistent with the
conclusion that inflammatory processes are ef-
fective in the formation of psychiatric disorders,
both in adults and in the childhood age group.
Thus, inflammation might be important among
the biological causes of suicidal behaviour.

In studies and reviews that investigated inf-
lammatory changes in suicide, most often the
presence of suicide attempts or thoughts in pa-
tients were associated with changes in inflam-
matory cytokines (29-31). In a study by Ayhan
et al, NLR values were higher in patients with
suicidal behaviour regardless of depression
than in the control group (32). However, when
the cases were separated according to the pre-
sence of depression, no significant difference
was observed. They attributed this to the fact
that the suicide attempt was associated with
low-grade inflammation. Ekinci et al. found
that NLR values in patients with depression and
previous a suicide attempt were significantly
related to the recent suicide attempt (16). In
addition, another marker of inflammation, i.e.,
CRP, was not associated with suicide attempts.
Thus, it was reported that inflammation plays
a role in the pathogenesis of suicidal behavi-
our in patients with depression. However, in a
study by Meydaneri et al. in which patients with
depression were divided into two groups accor-
ding to whether they had any suicide attemp-
ts, there was no significant difference between
the groups in terms of NLR and PLR values (33).



Orum et al. compared patients with violent and
non-violent suicide attempts with healthy cont-
rols and found that NLR and MPV values were
significantly higher in the group with violent
suicide attempts (34).

In our study, NLR and MLR values, which are
haematological parameters that can be used as
inflammation marker, in adolescent age group
were higher in the case group than in the cont-
rol group. In addition, when the case group was
classified in terms of psychopathologies, NLR
levels were higher than in the control groups.
The increase of the NLR level supports the role
of inflammatory processes in patients with su-
icidal attempt in the adolescent age group.
However, no difference among the diagnostic
subgroups in terms of NLR values suggests a
relationship between NLR values and a suicide
attempt independent of the underlying diag-
nosis.

Peng et. al. found no significant difference
between adult patients with depression and
control groups in terms of PLR value (35). In
addition, PLR values vary in suicidal studies. In
a study conducted by Velesco et al. (15), PLR
values were higher in the case group, whereas
in a study by Orum et al. (34), there was no sig-
nificant difference between the groups. In our
study, there was also no significant difference
between PLR values. This is due to the fact that
NLR levels are more significant than PLR levels
in showing subclinical inflammation, as emp-
hasised by some researchers (36). Therefore, it
may be more significant to consider NLR levels
instead of PLR values in adolescents who have
attempted suicide.

In adult studies, MPV levels were found to inc-
rease in some psychopathologies (11, 37). Simi-
larly, in a study of depression and inflammation
parameters in children, MPV levels were found
to be high (22). In addition, there are studies
that were conducted in patients with neurode-
velopmental disorders such as attention defi-
cit/hyperactivity disorder and autism spectrum
disorder; no difference was observed between
the groups in terms of MPV levels (38). In Orum
et als suicide study, MPV levels were high in a
group of violent suicide attempts (34). In our
study, there was no significant difference in
MPV levels between the groups.
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The fact that most suicide attempts in the case
group occured by taking medication or on
impulse could explain the lack of difference
between the groups.

In terms of RDW levels, there was no differen-
ce between the case and control groups in su-
icidal studies and studies related to childhood
depression (22, 34). RDW shows inflammation
in organic pathologies rather than psychiatric
disorders in the childhood age group (22). In
our study, there was no difference between the
case and control groups in terms of RDW values
in accordance with these findings.

The present study has some limitations. First,
this is a retrospective study. There is another
drawback that variables such as smoking and
body massindex, which can affectinflammatory
processes, were not evaluated. The fact that pa-
tients with depression were not classified accor-
ding to the severity of the disorder that can be
considered as another limitation; these patients
were not classified according to the severity of
the disorder due to the lack of a sufficient num-
ber of patients diagnosed with depression in
our study. Non-depression psychopathologies
were evaluated as an inhomogeneous group
because they did not reach sufficient numbers.
Despite all these limitations, we also showed
that inflammatory processes play a role in su-
icidal aetiology. Other strengths of the study
are that individuals with suicidal attempts were
evaluated and diagnosed by a child psychiatrist
and there were many exclusion criteria.

In conclusion, inthe present study, NLRand MLR
values were higher in patients with a suicide at-
tempt in the adolescent age group compared
to the control group. Therefore, in patients with
suicidal attempts, infammatory processes are
important. The clinician can also use the high
NLR level as a risk factor to predict a suicide at-
tempt in individuals with suicidal ideation or in
patients with a diagnosis of depression. Howe-
ver, to determine which parameters play a role,
large-scale studies are needed.
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OZET

AMAC: Bu calismada tonsillektomi sonrasi kanayan hastalarin
ozelliklerini belirlemek ve bu hastalara yaklasimlarimizi arastir-
mak amaclanmistir.

GEREC VE YONTEM: Bu calismamizda tonsillektomi sonrasi
kanama ile klinigimize basvuran 29 hastanin kayitlari geriye
donik incelendi. Hastalarin yas, cinsiyet, ameliyattan sonra ka-
¢inci giin kanadig, laboratuvar parametreleri, kanama sebep-
leri, uygulanan cerrahi teknik ve kanama midahale yontemleri
arastirildi.

BULGULAR: Hastalarin 11 (%37,9)'i kadin, 18 (%62,06)i erkek
olup yas ortalamasi 26,8 (18-45) yil idi. 25 hastaya soguk bicak
yontemi ile, 4 hastaya ise bipolar koter yardimi ile tonsillektomi
yapildi. Ameliyattan sonra kanama nedeni ile ortalama basvu-
ru sdiresi 7,3 (1-19) guin idi. Alti (%20,6) hastada kanama nedeni
tespit edilebildi. iki hastaya konservatif tedavi ydntemleri uygu-
landi, hastalarin 14’line (%48,2) lokal, 13'line (%44,8) ise genel
anestezi altinda kanama mudahalesi yapildi.

SONUC: Tonsillektomi sonrasi kanamalara eriskin hastalarda sik
rastlanmakta ve bu durum hayati tehdit edici sonuglar dogur-
maktadir. Yeni tedavi yontemleri ve kanama sonrasi erken mi-
dahale ile olasi komplikasyonlarin 6niine gecilebilir.

ANAHTAR KELIMELER: Tonsillektomi, Kanama, Komplikasyon-
lar, Risk faktorleri.
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ABSTRACT

OBJECTIVE: In this study, it is aimed to determine the features
of patients who bleed after tonsillectomy and to investigate our
approaches to these patients.

MATERIAL AND METHODS: The records of 29 patients admit-
ted to our clinic with post-tonsillectomy hemorrhage were ret-
rospectively evaluated. The patients' age, gender, the bleeding
day after the operation, laboratory parameters, causes of ble-
eding, surgical technique and approaching methods for blee-
ding were investigated.

RESULTS: 11 (37.9%) of the patients were femaleand 18 (62.06%)
were male, with a mean age of 26.8 (18-45) years. Tonsillectomy
was performed with the cold knife method in 25 patients and
with the help of bipolar cautery in 4 patients. The mean time
for admission due to bleeding after surgery was 7.3 (1-19) days.
The cause of bleeding could be detected in six (20.6%) patients.
Conservative treatment methods were applied to two patients,
hemorrhage intervention was performed under local anesthe-
sia in 14 (48.2%) and general anesthesia in 13 patients (44.8%).

CONCLUSIONS: Bleeding after tonsillectomy is frequently seen
in adult patients and this situation results in life-threatening
consequences. Possible complications can be prevented with
new treatment methods and early intervention after bleeding.

KEYWORDS: Tonsillectomy, Bleeding, Complications, Risk fac-
tors.
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GiRiS

Tonsillektomi, kulak burun bogaz hastaliklar
uzmanlari tarafindan yaygin olarak yapilan cer-
rahi bir islemdir (1). Tonsillektomiye bagl olarak
dis hasari, kulak agrisi, bogaz enfeksiyonu, bu-
lanti ve kusma gibi komplikasyonlar izlenebil-
mektedir (2). Tonsillektomi sonrasi gorilen ka-
nama, tonsillektomi sonrasi komplikasyonlarin
en yaygini ve en korkutanidir. Yapilan farkh ¢a-
hsmalarda tonsillektomi sonrasi kanama sikligi
%0,8 ile %18 arasinda oldugu gosterilmistir (3,
4). Ameliyattan sonra ilk 24 saat icinde olan ka-
namaya primer kanama, 24 saatten sonra olan
kanamaya ise sekonder kanama denilmektedir
(1, 2). Primer kanamanin ameliyat sirasinda olu-
san damar yaralanmalarina bagl oldugu, se-
konder kanamanin ise yara iyilesmesi esnasinda
kati gida ile beslenme, tonsil lojunda enfeksi-
yon, hematolojik parametreler gibi faktorlerden
dolayi ortaya ¢iktigi distunulmektedir (1, 5 - 7).
Ameliyat sonrasi kanamayla basvuran hastalar,
sadece hastaneye yatinlarak yakin klinik goz-
lem ile takip edilebilecekleri gibi, daha ciddi
kanamalarda lokal anestezi veya genel aneste-
zi altinda mudahale gerekebilir (1, 5). Ayrica bu
kanamalar nadir de olsa mortalite ile sonuclana-
bilir (1, 8, 9). Tum bu sebeplerden dolays, tonsil-
lektomi sonrasi gorulen kanamalar kulak burun
bogaz uygulamalari icinde olduk¢ca 6nemlidir.

Bu calismada Ocak 2010 ve Haziran 2019 ta-
rihleri arasinda klinigimizde yapilmis toplam
172 yetiskin tonsillektomi vakasindan sonra
kanama ile basvuran 29 hastanin klinik 6zel-
likleri, kanamaya sebep olabilecek risk faktor-
leri arastinlarak, konu ile ilgili oneri ve yakla-
simlar dogrultusunda tartisilmasi amacglandi.

GEREC VE YONTEM

Calismamizda, Ocak 2010 - Haziran 2019 tarih-
leri arasinda klinigimizde yapilan tonsillektomi
ameliyatlar sonrasi kanama ile bagvuran hasta-
larin medikal kayitlari retrospektif olarak ince-
lenmistir. Hastane otomasyon sisteminden 18
yasindan buyulk 29 hastanin verilerine eksiksiz
olarak ulasildi ve bu hastalar calismaya dahil
edildi. Eksik bilgileri olan, dis merkezde tonsil-
lektomi yapilan hastalar ve kendilerine ulasila-
mayan hastalar ¢calismaya dahil edilmedi.

Hastalara basvuru aninda kanama mudahalesi
icin gerceklestirilen uygulamalar; konservatif
yontemler, genel anestezi altinda gergeklesti-
rilen midahaleler ve lokal anestezi altinda ger-
ceklestirilen midahaleler olmak lizere (ice ayril-
mistir. Hastalarin dykilerinde kanamaya neden
olabilecek bulgular kaydedilmistir. Hastanemize
kanama sikayeti ile basvuran hastalarda labora-
tuvar tetkiki olarak protrombin zamani (PTZ),
aktive parsiyel tromboplastin zamani (aPTZ) ve
tam kan sayimi yapildi. Ayrica, hastalarin bas-
vuru aninda ameliyattan sonra kaginci guin ka-
nama oldugu, hangi mevsimde basvurdugu ve
hastanede kalis suresi not edildi.

Etik Kurul

Calismamiz Karamanoglu Mehmet Bey Univer-
sitesi Tip Fakdltesi Etik Kurulundan izin alinarak
yapilmistir (25.05.2021 tarihli ve 06 nolu karar).
Gahismamiz Helsinki ilkeleri Bildirgesi'ne uygun
olarak yapilmis olup calismaya katilan hastalar-
dan‘Bilgilendirilmis onam alinmistir.

BULGULAR

Hastalarin 18 (9%62,06)'i erkek, 11 (%37,9)'i ka-
din olup, yas ortalamasi 26,8 yil olarak saptandi
(18-45 yas). Hastalarin 25 (%86,2)'ine soguk bi-
cak teknigi, 4 (13,7)'Gne ise bipolar koter teknigi
uygulandi. Basvuru sirasinda 27 (%93,1) hasta-
da aktif kanama var iken, 2 (%6,8)'sinde basvu-
ru sirasinda aktif kanama gozlenmedi. Hasta-
larin 2 (%6,8)'sinde primer kanama varken, 27
(%93,1)'sinde sekonder kanama gozlendi.

Kanamaile klinigimize muiracaat eden hasta-
larin tonsillektomi ameliyati endikasyonlari in-
celendiginde; hastalarin 25 (%86,2)'inde tek-
rarlayan tonsillit nedeni ile, 4 (%13,7)'Unde ise
tikayici uyku apnesi nedeniyle ameliyat oldugu
ortaya konuldu. Ortalama basvuru siiresi ame-
liyattan sonra 7,3 giin olarak belirlendi (1-19
gun).

Kanama ile gelen hastalarin mevsimlere goére
dagihmina bakildiginda, en cok basvuru 11
(%37,9) hasta ile ilkbahar aylarinda oldu. Bunu 7
(%24,1) hasta ile sonbahar aylar takip ederken,
6 (%20,6) hastanin yaz ve 5 (%17,2) hastanin ise
kis aylarinda basvurdugu belirlendi (Sekil 1).
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Sekil 1: Kanama ile basvuran hastalarin mevsimlere gore dagi-
imi

Alt1 hastada (%20,6) olasi kanama sebebi tespit
edildi. Bunlardan 1 (%3,4) hastada rezidu tonsil
dokusu, 4 (%13,7) hastada sert gidalarla beslen-
me sonrasi ve 1 (%3,4) hastada ise ameliyattan
bir glin 6nce baslayan Ust solunum yolu enfek-
siyonu oykusu belirlendi.

Ameliyattan sonra en erken kanama ilk 24 saat-
te, en ge¢ kanama ise 19. glinde gorildid. Ame-
liyattan sonra ortalama kanama siresi 7,3 gln
olarak tespit edildi (Sekil 2).
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Sekil 2:Hastalarda ameliyat sonrasi kanama zamani

Kanamayla basvuran 29 hastanin 14 (%48,2)'sin-
de kanama kulak burun bogaz servisinde lokal
anestezi ile kontrol altina alindi. Bu hastalarin 6
(20,6)'s1 pihtilarin temizlenmesi sonrasi kimya-
sal koterizasyon (gimus nitrat) ve soguk uygu-
lamasi, 8 (27,5)'ine ise lokal basi sonrasi topikal
hemostatik ajan uygulamasi yapildi. 29 has-
tanin 13 (%44,8)'inde ameliyathanede genel
anestezi altinda bipolar koter ile islem yapild.

Hastaneye basvurusunda aktif kanama izlen-
meyen 2 (%6,8) hasta ise hastaneye yatirilarak
konservatif yaklasim ile tedavi edildi. Bu hasta-
lara intravenoz sivi destedi, antibiyotik tedavisi
verildi ve diyetleri “tonsillektomi sonrasi diyet”
seklinde dulzenlendi. Hastanede ortalama ka-
hs stiresi 3,2 (1-6 glin) guin olarak tespit edildi.
Kanama komplikasyonu ile basvuran tim has-
talarin yapilan Protrombin Zamani (PT), Parsiyel
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Tromboplastin Zamani (aPTT) degerlerinde pa-
toloji saptanmadi. Hastalarin kan transfiizyonu
ihtiyaci olmadi. Hastalarin basvuru sonrasi ya-
pilan tam kan sayiminda ortalama hemoglobin
degeri 11,6 olarak izlendi (Tablo 1).

Tablo 1: Eriskin hastalarda tonsillektomi sonrasi kanamalarin
ozellikleri

Say1 %
CINSIYET
Kadin 11 %37,90
Erkek 18 %62,06
TONSILLEKTOMI TEKNIGi
Bipolar koter 4 %13,8
Soguk bicak teknigi 25 %86,2
BASVURU YAKINMASI
Aktif kanama var 27 %93,10
Aktif kanama yok %86,80
ETiYOLOJi
Enfeksiyon 1 %3,40

%3,40
%13,70

Rezidi tonsil dokusu 1
Sert gida ile beslenme 4
TONSILLEKTOMIi ENDIKASYONLARI

%86,20
%13,8

Tekrarlayan tonsillit 25
Uyku apnesi

Primer kanama gozlenen iki hastaya ameliyat-
hane sartlarinda genel anestezi altinda bipolar
koterizasyon uygulandi. Genel anestezi verilen
hastalarin hicbirinde genel anesteziye bagl
komplikasyon gortlmedi. Primer kanamalarin
hicbirinde tekrarlayan kanama izlenmedi.

Tonsillektomi sonrasi sekonder kanama goru-
len iki hastada ikinci kez kanama oldu. Bir hasta
konservatif yontemlerle, diger hasta ise genel
anestezi altinda ameliyathane sartlarinda bipo-
lar koterizasyon uygulanarak tedavi edildi. Hic-
bir hastamizda exitus gorilmedi.

TARTISMA

Tonsillektomi ameliyati kulak burun bogaz uz-
manlari tarafindan cok sik yapilan bir islemdir.
Ameliyat sirasinda ve sonrasinda gorulebilecek
kanama, laringospazm, dolasim kollapsi gibi
riskler endise vericidir (10).

Tonsillektomi sonrasi kanamalar ameliyatin en
onemli ve en sik karsilasilan komplikasyonu-
dur ve sikligi %0,8-%18 arasinda degismektedir
(11). Klinigimizde ameliyati gergeklestirilen 172
hastanin 29 (%16,8)'unda kanama meydana
gelmistir. Hastalarimizin higbirinde mortalite
gelismemistir. Tonsillektomi sonrasi kanamala-
rin cinsiyete gore dagilimi ile ilgili kesin veriler
bulunmamakla birlikte, erkek cinsiyetin risk fak-
tort olduguna yonelik birtakim calismalar var-
dir (12). Cahsmamizda hastalarin 18 (%62,06)'ini
erkek hastalar olusturmaktadir. Yapilan ¢alisma-
larda, ikincil kanamalarin daha cok 5-12. guinler-
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de gelistigi ve 60. gline kadar olabilecegi vur-
gulanmaktadir (13). Literaturde tonsillektomi
ameliyatindan 39 glin sonra sekonder kanama-
ya bagh 6lim vakasi bildirilmistir (10). Calisma-
mizda ise ortalama kanama zamani 7,3 glin ve
en ge¢ kanama 19. guinde goruldi. Birincil ka-
namalar siklikla cerrahi teknige bagli olarak or-
taya cikarken, ikincil kanamalar daha ¢ok rezidu
tonsil dokusu, tonsillektomi yataginda gorilen
enfeksiyonlar sonucunda olmaktadir (14). Yap-
tigimiz calismada sadece bir olguda rezidii ton-
sil dokusu izlendi ve kanama kontroli sirasinda
rezidi doku disseke edildi. Bir olguda operas-
yondan 6nceki giin baglayan Gst solunum yolu
enfeksiyonu Oykusu tespit edildi. Dort olguda
kanama oncesinde sert gidalarla beslenme 6y-
kisu vardi. Bu olgularda kanama gidalarin ne-
den oldugu doku hasari oldugu dustnuld.

Kanamanin mevsimsel dagihmi ve cevre isisi
ile arasinda bir baglanti olup olmadigi diger bir
tartismali konudur. Roberts ve ark. (15) tarafin-
dan yapilan ¢alismada Mayis ve Temmuz aylar
arasinda kanamanin arttigi bildirilmistir. Colli-
son ve Mattler (4) yaptiklar calismada ilkbahar
ve yaz aylarinda kanamanin daha sik oldugunu
bildirmislerdir. Ancak, Lee ve ark. (11) yaptikla-
r calismada ise kanamalarin kis aylarinda daha
cok gorildiginu tespit etmislerdir. Calisma-
mizda ise en sik kanama ilkbahar aylarinda go6-
raldd (% 37,9).

Tonsil kanamalarinda ilk yapilmasi gereken
tonsil lojunun temizlenip ve yapilabilirse ka-
namanin lokal mudahale ile durdurulmasidir.
Calismamizda olgularin 14 (%20,6)'linde lokal
anestezi altinda pihtilarin temizlenmesi sonrasi
glmus nitrat ile koterizasyon, soguk suyla gar-
gara, topikal % 0.01’lik adrenalinle basi uygula-
masi, sivi destegi ve medikal tedavi ile kanama
durduruldu. Aktif kanama izlenmeyen 2 (%6,8)
hasta ise hastaneye yatirilarak oral alim 24 saat
sureyle kesilmesi, intravenoz sivi verilmesi, me-
dikal tedavi destegi ve tonsillektomi sonrasi
diyet uygulamasi ile tedavi edildi. Konservatif
veya lokal midahaleye ragmen devam eden
kanamalarda ve baslangicta cok yogun kanama
olmasi halinde genel anestezi altinda muda-
hale gerekir. Klinigimize basvuran olgularin 13
(%44,8) U'ne genel anestezi altinda miidahale
edilmistir. Bu mudahalelerde bipolar koter ile
koagilasyon yontemleri tercih edilmistir. Wei
ve ark. (16) yaptiklar calismada ise amaliyatha-

ne kosullarinda kanama muiidahalesi %47 olarak
bulunmustur. Lokal ve genel anestezi altinda
uygulanan tim bu yodntemlerin basarisizhig
ve kanamanin durdurulamamasi durumunda
ise karotis arterin tonsilleri besleyen dallarinin
ligasyonu ve endovaskiler embolizasyon son
secenekler olarak dikkati cekmektedir. Bu calis-
mada, hastalarin tamami lokal/genel anestezi
altinda mudahale ve konservatif tedavi yakla-
simlari ile tedavi edilmis ve ek bir girisim gerek-
sinimi olmamustir.

Tonsillektomi sonrasi kanamalarda ilk kanamayi
takip eden ardisik kanamalar da izlenebilmekte-
dir. Wei ve ark. (16) calismasinda, tonsillektomi
sonrasi ikinci kez kanama sikligi %12 olarak bil-
dirilmistir. Calismamizda ise iki (%6,8) hastada
ikinci kez kanama gerceklesmistir. Bir hastaya
genel anestezi altin bipolar koter ile miidaha-
le edilmistir. Diger hastaya ise lokal mudahale
yapilarak kanama durdurulmustur. Literatlrde
ameliyat teknikleri ile ilgili farkl gorusler yer al-
makla birlikte, soguk bicak yontemi en gulvenilir
ve en dusuk riskine sahip yontem olarak bildi-
rilmistir (12). Elektrikli aletlerle gerceklestirilen
sicak yontemlerde ise tonsil lojunda ortaya cI-
kan enerji ve doku hasarinin, ameliyat sonrasi
inflamasyona, oral enfeksiyonlara ve agriya yol
acarak kanama riskini artirabilecedi ifade edil-
mektedir (17). Calismamizda ise hastalarin yal-
nizca %13,7'sinde bipolar koterizasyon teknigi
uygulanmistir.

Tonsillektomi sonrasi kanamalar hem hasta
hem de hekim icin zor bir durumdur ve eriskin
hastalarda sik gorilmektedir. Komplikasyon-
larin dnlenebilmesi icin cesitli tedavi sekilleri-
nin uygulanmasi ve kanama mdudahalelerinin
yapilmasi buylik 6énem tasimaktadir. Kanama
nedenlerinin bilinmesi bu komplikasyonun en
aza indirilmesini saglayabilir. Tonsillektomi son-
rasi kanama ile basvuran olgular yakindan takip
edilmeli ve gerekli goruldiginde cerrahi mu-
dahale ile kanama kontroli yapilmalidir.
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COCUKLUK CAGI YAS GRUBUNDA KOKSiKS MORFOLOJISINiN
MRG iLE DEGERLENDIRILMESi

EVALUATION OF COCCYX MORPHOLOGY WITH
MAGNETIC RESONANCE IMAGING IN CHILDHOOD AGE
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OZET

AMAG: Koksiks, vertebral kolonun distalinde yer alan, sakrum
altucuile eklem yapan ve siklikla 3 veya 4 vertebral segmentten
olusan ti¢gen seklinde bir kemiktir. Bu ¢alismanin amaci ¢ocuk-
luk cagryas grubunda koksiks morfolojisinin ve morfometrisinin
manyetik rezonans goriintiileme (MRG) ile degerlendirilmesidir.

GEREC VE YONTEM: Bu retrospektif calismada, Ocak 2020-
Ocak 2021 tarihleri arasinda hastanemizde lumbosakral veya
pelvik MRG ile tetkik edilmis olan ¢ocuk hastalar calismaya dahil
edildi. Sakral ve koksigeal vertebralarin en iyi sekilde goriinti-
lendigi mid-sagittal, T1 agirhkli MRG kesitlerinde vertebralarin
dizilimleri, listezis varhgi/yoklugu ve koksiks vertebra sayisi
kaydedildi. Ayrica ayni kesitte morfometrik degerlendirmede
dogrusal koksiks uzunlugu, sakrokoksigeal acli, sakrokoksigeal
eklem agisi ve interkoksigeal agi 6l¢lldu.

BULGULAR: Toplam 47 hasta (36 kiz, 11 erkek) calismaya dahil
edildi. Hastalarin yas ortalamasi 13.7+2.1 idi. Kiz ve erkek hasta-
lar arasinda ve farkli yas gruplari arasinda (grup 1: 7-10 yas, grup
2: 11-13 yas, grup 3: 14-16 yas); koksiks uzunlugu, sakrokoksi-
geal agl, sakrokoksigeal eklem agisi, interkoksigeal ac1 arasinda
anlamli fark saptanmadi (sirasiyla; p= 0,728, p=0,262, p=0,105
ve p=0.191, p= 0.684, p=0.927).

SONUC: Bu calismaya gore ¢ocukluk ¢cagi yas grubunda sakro-
koksigeal aci, sakrokoksigeal eklem agisi ve interkoksigeal aci-
lar degerlendirildiginde kiz ve erkek hastalar arasinda ve farkli
yas gruplari arasinda farklilik saptanmamistir. Cocukluk cagi yas
grubunda koksikse ait morfolojik 6zelliklerin bilinmesi, hastalik-
larin degerlendirilmesinde kolaylik saglayacaktir.

ANAHTAR KELIMELER: Koksiks, Cocuk, Manyetik Rezonans Go-
rintileme.

Gelis Tarihi / Received: 15.04.2021

Kabul Tarihi / Accepted: 26.10.2021 3
Yazisma Adresi / Correspondence: Doc. Dr. Dilek SAGLAM
Turgut Ozal Universtesi Tip Fakiiltesi, Radyoloji Ana Bilim Dali
E-mail: dilekuzman@hotmail.com

Orcid No : 0000-0002-5778-6847

ABSTRACT

OBJECTIVE: The coccyx is a triangular bone located in distal
of the vertebral column, articulating with the lower end of the
sacrum, and often consisting of 3 or 4 vertebral segments. The
aim of this study is to evaluate coccyx morphology and morp-
hometry in the childhood age group with magnetic resonance
imaging (MRI).

MATERIAL AND METHODS: In this retrospective study, child-
ren who had lumbosacral or pelvic MRl in our hospital between
January 2020 and January 2021 were included. In mid-sagittal,
T1-weighted MRI sections, where the sacral and coccygeal ver-
tebrae are best visualized, the alignment of the vertebrae, the
presence/absence of listezis, and the number of coccyx verteb-
rae were recorded. In addition, linear coccyx length, sacrococ-
cygeal angle, sacrococcygeal joint angle and intercoccygeal
angle were measured in the same section in the morphometric
evaluation.

RESULTS: A total of 47 patients (36 girls, 11 boys) were inclu-
ded in the study. The mean age of the patients was 13.7+2.1.
Among female and male patients and between different age
groups (group 1: 7-10 years, group 2: 11-13 years, group 3: 14-
16 years); There was no significant difference between coccyx
length, sacrococcygeal angle, sacrococcygeal joint angle, and
intercoccygeal angle (p= 0.728, p=0.262, p=0.105 and p=0.191,
p= 0.684, p=0.927, respectively).

CONCLUSIONS: According to this study, when the sacrococcy-
geal angle, sacrococcygeal joint angle and intercoccygeal ang-
les were evaluated in the childhood age group, no difference
was found between male and female patients and between dif-
ferent age groups. Knowing the morphological features of the
coccyx in the childhood age group will facilitate the evaluation
of diseases.

KEYWORDS: Coccyx, Child, Magnetic Resonance Imaging.
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GiRiS

Koksiks, vertebral kolonun distalinde yer alan,
sakrum alt ucu ile eklem yapan ve siklikla 3 veya
4 vertebral segmentten olusan li¢gen seklinde
bir kemiktir (1). TGmor, inflamasyon, travma gibi
patolojilerin yaninda koksiks morfolojisinde-
ki farkliliklar da koksiks ile ilgili sikayetlere se-
bep olabilmektedir(2 - 4). Bu nedenle normal
koksiks morfolojisinin bilinmesi, patolojilerin
degerlendirilmesine faydal olabilir. Eriskin has-
talarda normal koksiks morfolojisini ve morfo-
metrisini radyolojik olarak degerlendiren calis-
malar mevcuttur(5 - 7). Ancak ¢ocukluk cagi yas
grubunda bu konu ile ilgili literatlirde az sayida
calisma vardir (8). Cocuk hastalarin degerlendi-
rilmesinde erigkinlerin koksiks morfolojisine ait
veriler yetersiz olmaktadir.

Bu calismanin amaci ¢ocukluk ¢agi yas grubun-
da koksiks morfolojisinin ve morfometrisinin
MRG ile degerlendirilmesidir.

GEREC VE YONTEM

Bu retrospektif calismada, Ocak 2020 - Ocak
2021 tarihleri arasinda hastanemizde lumbo-
sakral veya pelvik MRG ile tetkik edilmis olan
cocuk hastalar calismaya dahil edildi. Tetkik
istem nedeni koksiks ve sakrumda agr olarak
belirtilen hastalar ¢calisma disi birakildi. Ayrica
lumbosakral -pelvik manyetik rezonans gorin-
tileme (MRG) tetkikinde herhangi bir patolojik
gorintileme bulgusu (disk hernisi, skolyoz vs.)
olmasi da dislama kriterleri arasindaydi.

MRG tetkikleri 1,5 Tesla MR (Siemens) cihazinda
elde edildi. Lumbosakral ve pelvik MRG goriin-
tleri hasta supin pozisyonda iken elde edildi.
Lumbosakral ve pelvik MRG tetkiklerinde; sa-
gittal T1 agirhkli spin eko (TR/TE = 545/100 ms,
kesit kalinhgi = 3 mm, FOV = 240, matriks = 230
x 256, NEX = 2, kesitler arasi bosluk = 0.4 mm,
tarama suresi = 1.06 dk ), sagittal ve aksiyel T2
agirlikh spin eko (TR/TE = 3200/90 ms, kesit ka-
hinhdi = 3 mm, FOV = 240, matriks = 243 x 304,
NEX = 2, kesitler arasi bosluk = 0.3 mm, tarama
suresi = 1.09 dk )., sekanslari ile degerlendirildi.

Sakral ve koksigeal vertebralarin en iyi sekilde
goruntulendigi mid-sagital, T1 agirlikh MRG ke-
sitlerinde vertebralarin dizilimleri, listezis varli-
gi/yoklugu ve koksiks vertebra sayisi kaydedil-
di. Koksiks tipleri Postacchini ve Massobrio’ nun
tanimladigi sekilde 5 grupta degerlendirildi (9).

Tip 1 koksikste; hafif anteriora egimli, tip 2 ante-
rioru gosteren, tip 3 anteriora keskin agilanma,
tip 4 sakrokoksigeal veya interkoksigeal acidan
sublukse ve tip 5 retrovert olarak siniflandirildi.
Ayrica ayni kesitte morfometrik degerlendirme-
de dogrusal koksiks uzunlugu (Sekil 1), sakro-
koksigeal aci, antevert veya retrovert sakrokok-
sigeal eklem acisi ve interkoksigeal aci 6l¢tld.
Sakrokoksigeal aci, S1 vertebra Ust endplato-
sunda orta hatta bir noktadan, S5 vertebra alt
platosuna uzanan cizgi ile bu noktadan koksiks
distal uca cizilen cizgiler arasindaki aci (Sekil
2a), antevert sakrokoksigeal aci; 5. Sakral ver-
tebra ile 1.koksigeal vertebra arasinda kalan agi
(Sekil 2b), interkoksigeal a¢l ise birinci koksige-
al segmenti kesen ¢izgi ile geri kalan koksigeal
segmentleri kesen ¢izgi arasinda kalan aci (Se-
kil 2¢) oOlclldi. Ayrica T2 agirlikli sekanslarda
interkoksigeal veya sakrokoksigeal eklem igi sivi
varligi/yoklugu degerlendirildi.

Sekil 1: Sagittal T1 agirhkh MRG kesitinde dogrusal koksiks
uzunlugunun dl¢ima.

a BT D O T ¢ .

Sekil 2: Sagittal T1 agirlikl MRG kesitinde koksigeal aci 6l¢iim-
leri. (2a) Sakrokoksigeal agl, S1 vertebra lst endplatosunda orta
hatta bir noktadan, S5 vertebra alt platosuna uzanan ¢izgi ile bu
noktadan koksiks distal uca ¢izilen cizgiler arasindaki acidir. (2b)
Sakrokoksigeal eklem agisi; 5. Sakral vertebra ile 1.koksigeal ver-
tebra arasinda kalan acidir. (2¢) interkoksigeal aci:birinci koksi-
geal segmenti kesen cizgi ile geri kalan koksigeal segmentleri
kesen cizgi arasinda kalan agidir



Etik Kurul

Bu calisma icin Turgut Ozal Universitesi Klinik
Arastirmalar Etik Kurulu'ndan onay almistir
(09.04.2021/5).

istatistik Analiz

istatistik analiz SPSS (versiyon 21.0, IBM) prog-
rami ile yapildi. Veriler ortalamaz standart sap-
ma ve median ve aralik (minimum-maksimum)
olarak rapor edildi. Kantitatif datanin normal
dagilminin degerlendiriimesinde Saphiro-Wilk
testi kullanildi. iki bagimsiz grubun karsilasti-
rimasinda normal dagilim gosteren veri igin
T-Testi, normal dagilim gdéstermeyen veri igin
Mann-Whitney U testi kullanildi. U¢ ve daha
fazla grup karsilastirmalari icin One-way Anova
testi kullanildi. Korelasyon analizinde normal
dagihm gosteren veri icin Pearson korelasyon
testi, normal dagilim gdstermeyen veri igin
Spearman korelasyon testi kullanildi. “p” degeri
<0.05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Toplam 47 hasta (36 kiz, 11 erkek) calismaya dabhil
edildi. Hastalarin yas ortalamasi 13.7+2.1 (medi-
an /minimum-maksimum= 14 /6-17) idi. Hasta-
larin 24'Gnde tip 1, 15'inde tip 2, 7’sinde tip 3 ve
1 hastada tip 5 koksiks saptandi. Sakrokoksigeal
fuzyon 3 hastada mevcuttu. Sakrokoksigeal aci
ortalama 109.4+12° (minimum-maksimum=
78°-135°) olclldi. Sakrokoksigeal eklem acisi
ortalama 156.2+12° (minimum-maksimum=
115°-177°) olarak 6lcildi. interkoksigeal aci
144.7+14.7° (minimum-maksimum= 118°-171°)
olarak saptandi. Hastalarin koksisteki vertebra
sayilar; 2 hastada 2 adet, 3 hastada 16 adet, 26
hastada 4 adet ve 1 hastada 5 adetti. 4 hasta-
da koksiks distal ucta spikil saptandi (Sekil 3).

h

Sekil 3: 14 yasinda kiz hastanin sagittal T1 agirlikl MRG kesitin-
de koksiks distal ucta spikil izlenmekte (ok).
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Kiz ve erkek hastalar arasinda, koksiks uzunlu-
gu, sakrokoksigeal aci, sakrokoksigeal eklem
acisi, interkoksigeal agi arasinda anlamh fark
bulunmadi (Tablo 1).

Tablo 1: Kiz ve erkek ¢ocuklarin koksigeal 6l¢iimlerinin karsi-
lastiriimasi.

Kiz Erkek P

Koksiks uzunlugu

Ortalama+ standart deviasyon 36.8+8.2 37,00+9,07 0,946

(Minimum-maksimum) (15-53) (27-55)

Sakrokoksigeal ag

Ortalama+ standart deviasyon 110,20+12.5 108,73+10,5 0,728

(Minimum-maksimum) (78-135) (94-124)

Sakrokoksigeal eklem agis1

Ortalama+ standart deviasyon 156.1+11.4 160.2+5.9 0,262

(Minimum-maksimum) (132-177) (149-169)

interkoksigeal ag1

Ortalama+ standart deviasyon 146.2+14.6 139+12.6 0,105

(Minimum-maksimum) (118-171) (120-156)

Hastalar koksiks tiplerine gore siniflandinidi-
ginda, sakrokoksigeal eklem acilari arasinda
anlamli fark saptanmadi. Sakrokoksigeal a¢i ve
interkoksigeal aci degerleri tip1 koksiks ile tip 2
ve tip 3 koksiks arasinda anlamli olarak farkliydi
(sakrokoksigeal acl: tip 1 vs tip 2; p=0.015, tip1
vs tip 3; p=0.002) (interkoksigeal agi: tip 1 vs tip
2; p=0.026, tip1 vs tip 3; p=0.011) (Tablo 2).

Tablo 2 : Koksiks tiplerine gore koksiks morfometrik ol¢timleri.
Koksiks Tipi Tip1 Tip2 Tip3 p

Sakrokoksigeal a1 114,92+9,886 105,73+9,177 99,71+17,182 003

(94135) (91:122) (78:132)

Sakrokoksigeal eklem agist 158,38+9,445 155,60+9,280 148,57+21,3 165

(141-177) (143-174) (115177)

Interkoksigeal agt 150,88+10,743 140,67+14,816 13543+18725 013

(128-177) (120171) (118-167)

Hastalarin yasi ile sakrokoksigeal aci, sakrokok-
sigeal eklem acisi ve interkoksigeal a¢i arasinda
korelasyon saptanmadi. Yas ile lineer koksiks
uzunlugu arasinda zayif pozitif korelasyon mev-
cuttu (Spearman’s correlation coefficient:0.385,
p=0.008). Hastalar yaslarina gore gruplandirildi-
ginda (grup 1: 7-10 yas, grup 2: 11-13 yas, grup
3: 14-16 yas), gruplar arasinda sakrokoksigeal
acl, sakrokoksigeal eklem acisi, interkoksigeal
acl arasinda anlamli farklihk saptanmadi (sira-
siyla; p=0.191, p= 0.684, p=0.927).

TARTISMA

Bu calismada ¢ocukluk cagi yas grubunda en
stk gorulen tip 1 koksiks (%51) idi. Bu bulgu li-
teratiirde yayinlanan ¢alismalar ile uyumluydu.
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Literatiirde tip 1 koksiks %50 ile en sik gortlen
tip iken, bunu %8-32 ile tip 2 ve %4-16 ile tip
3 takip etmekteydi (10). Kerimoglu ve ark. ul-
kemizde asemptomatik eriskin hastalarda yap-
tiklari calismada en sik tip 1 koksiks saptandi-
gini belirtmislerdir (5). Indiran ve ark. da eriskin
Hint popllasyonunda yaptiklari ¢calismada en
stk tip 1 koksiks rapor etmislerdir (11). Ancak
Yoon ve ark. erigkin Kore populasyonunda en
sik tip 2 koksiks goruldugini belirtmislerdi (7).
Literatlrde farkh calismalarda koksiks tipleri
sikligi arasindaki farklihk calisma popiilasyon-
larinin farkli olmasindan kaynaklaniyor olabilir.

Koksiksteki vertebra sayisi bu calismada en
stk 4 adet, ikinci siklikta 3 adet olarak tespit
edildi. Koksiksin anatomik olarak 4 vertebra-
dan olustugu (%76) ancak 3 veya 5 vertebra
goriilebilecegi bildirilmistir (12). Ozkal ve ark.
eriskin hastalarda en sik 4 koksigeal verteb-
ra saptamiglardir (13). Benzer sekilde Tetiker
ve ark. eriskin hastalarda koksiks morfolojisini
MRG ile degerlendirdikleri ¢calismalarinda kok-
sikste en sik 4 vertebra tespit ettiklerini belirt-
mislerdir (14). Ayrica Tetiker ve ark. calisma-
sinda kadin ve erkek hastalar arasinda koksiks
vertebra sayisi agisindan fark belirtilmemistir.

Bu calismada 4 hastada (%8.5) koksiks distal
ucta spikdil tespit edildi. Indiran ve ark. kadinlar-
da daha fazla olmak lizere spikul goriilme orani-
ni %3.7 olarak belirtmislerdir (11). Woon ve ark.
bu orani %23-44 arasinda tespit etmislerdir (12,
15). Bu calismada sakrokoksigeal flizyon sadece
3 hastada tespit edildi. Yoon ve arkadaslarinin
calismasinda sakrokoksigeal flizyon oraninin
8,9 ve 10. dekadlarda arttigi rapor edilmistir (7).
Yas ile birlikte sakrokoksigeal ossifikasyon ve
birlesmenin gerceklestigi ve koksiks mobilitesi-
ni sinirlandirdi§i da bildirilmistir (16). Woon ve
ark. 112 eriskin hastanin %57’sinde sakrokoksi-
geal flizyon tespit etmislerdir ancak bu oranin
yas veya cinsiyetle iliskisi olmadigini belirtmis-
lerdir (12). Bizim ¢calismamizdaki sakrokoksigeal
flzyon oraninin az olmasi calisma poplilasyo-
nunu ¢ocuk hastalarin olusturmasina bagl ola-
bilir.

Calismamizda kiz ve erkek cocuklarin koksiks
uzunluklari arasinda anlamli fark saptanmadi.
Tetiker ve ark. koksiks uzunlugunu erkek hasta-
larda kadin hastalara goére daha fazla buldular
(14). Lee ve ark. eriskin hastalardaki calismala-

rinda koksiks uzunlugunun erkeklerde kadin-
lara gore daha fazla oldugunu saptamislardir
(6). Bu bilgiler 1siginda eriskin yas grubunda
erkek ve kadinlar arasindaki yapisal farkliligin
daha belirgin hale geldigi dustinulebilir, ancak
Woon ve ark, bizim calismamizda oldugu gibi,
eriskin hastalarda da koksiks uzunlugu ile yas
ve cinsiyet arasinda iliski saptamamiglardir (12).

Bu calismada yas ile sakrokoksigeal aci, sakro-
koksigeal eklem acisi ve interkoksigeal acilar
arasinda korelasyon saptanmadi. Ancak, Yoon
ve ark. eriskin hastalarda, sakrokoksigeal aci ile
yas arasinda zayif pozitif korelasyon; interkoksi-
geal aci ile yas arasinda zayif negatif korelasyon
tespit etmislerdir (7). Lee ve ark. sakrokoksigeal
acinin kadin hastalarda yas ile arttigini belirmis-
lerdir (6). Bu sonuglar 1siginda ¢cocukluk ¢cagi yas
grubu icinde koksiks morfolojisi, lineer koksiks
uzunlugu disinda, yasa bagli olarak anlamli de-
gisiklik gostermemektedir. Bizim calismamizda
sakrokoksigeal aci, sakrokoksigeal eklem acisi
ve interkoksigeal acilarda kiz ve erkek hastalar
arasinda anlamli fark saptanmadi. Lee ve ark.
calismasinda eriskin kadin ve erkek hastala-
rn ortalama interkoksigeal ve sakrokoksigeal
acilari arasinda anlamli farkhlik saptanmamisti
(6). Bu calismaya benzer sekilde Tetiker ve ark.
eriskin hastalarda interkoksigeal acida kadin
ve erkekler arasinda anlaml fark belirtmemis,
sakrokoksigeal acinin erkek hastalarda kadin-
lara gore anlamli olarak daha yiiksek oldugunu
saptamislardir (14). Yoon ve ark. kadin ve erkek
hastalar arasinda sakrokoksigeal agida anlaml
fark saptamazken, interkoksigeal aginin erkek
hastalarda kadinlara gére anlamh yuksek oldu-
gunu belirtmislerdir (7). Woon ve ark. ¢alisma-
sinda interkoksigeal agida cinsiyete gore farkl-
hk saptanmamistir (12).

Bu calismanin kisitliliklarindan birisi hasta sayi-
sinin az olmasidir. Ayrica hastane gorintileme
arsivi Uzerinden goriinti taramasi yapildigi igin,
hastalar klinik sikayetler acisindan sorgulanma-
mistir. Calismanin retrospektif dizayni nedeniy-
le ayni hastaya ait koksiks morfolojisinin yas ile
olagan suirecteki gelisim ve degisimini goster-
mek mimkiin olmamistir.

Sonug olarak; bu calismaya gore ¢ocukluk cagi
yas grubunda sakrokoksigeal aci, sakrokoksige-
al eklem acisi ve interkoksigeal a¢i degerlendi-
rildiginde; kiz ve erkek hastalar arasinda ve yas



gruplarina goére ortalama degerler arasinda
anlamli farkhihk saptanmamistir. Bu ¢alismanin
sonuglarina gore ortaya konulan ¢ocukluk cagi
yas grubunda koksikse ait morfolojik 6zellikle-
rin hastaliklarin degerlendirilmesinde kolaylik
saglayacagini disinmekteyiz.
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OZET

AMAC: Metabolik sendrom, obezite, yiiksek dlizeyde dusik
yogunluklu kolesterol diizeyi (LDL), trigliserit duizeyi (TG) ve in-
suline duyarlilik ile karakterize olan glinimuizde sikligi giderek
artan bir bozukluktur. Metabolik sendromun etiyopatogenezin-
de hem genetik hem de cevresel nedenlerin rol oynadigi bilin-
mektedir. Ozellikle mitokondriyal DNA'da olusan m.16189T>C
degisikliginin bu hastalikla iliskili oldugu gosterilmistir. Bu ¢a-
lismada mitokondriyal hastalik siiphesi ile basvuran hastalarda
saptanan m.16189T>C degisikliginin klinik ve laboratuvar bul-
gularinin incelenmesi amaglanmistir.

GEREC VE YONTEM: Klinigimize 2019 - 2020 yillari arasinda mi-
tokondriyal hastalik siiphesi ile gelen hastalardan m.16189T>C
degisikligi olan hastalar calismaya alinmistir. Hastalarin klinik ve
laboratuvar bulgular mitokondriyal hastalik siiphesi tasimasi
nedeniyle periferik kandan mitokondriyal DNA izolasyonu ya-
pilmistir. Yeni nesil DNA dizileme ile tim mitokondriyal genom
DNA dizi analizi yapilarak m.16189T>C degisikligi olan hastalar
saptanarak ¢alismaya dahil edilmistir. Bu hastalarin klinik ve la-
boratuvar bulgular metabolik sendrom agisindan incelenmistir.

BULGULAR: 1 yillik stire icinde 55 hastanin 11'inde mitokond-
riyal genom analizinde m.16189T>C degisikligi saptanmistir
(%20). Fizik muayene bulgularinda, hi¢cbir hastada fazla tarti ve
obezite saptanmamistir. Hastalarin glukoz, LDL ve trigliserit di-
zeyleri normal aralikta bulunmustur.

SONUC: Hasta grubumuzda oldukga ytiksek oranda saptanan
bu degisikligin metabolik sendrom ile iliskisi gosterilememis
ve polimorfizm olarak degerlendirilmistir. Ancak mitokondriyal
hastalik stiphesi ile gelen bu hastalarin kullandid ilaclarin, bes-
lenme sekillerinin ve hastaligin patofizyolojisinin bu metabolik
sendromu etkileyen cevresel faktorler olabilecedi 6n gorulebilir.

ANAHTAR KELIMELER: Metabolik sendrom, Mitokondriyal
hastalik, Mitokondriyal genom analizi, M.16189T>C.
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ABSTRACT

OBJECTIVE: Metabolic syndrome is an increasingly common
disorder, characterized by obesity, high low-density choleste-
rol level (LDL), triglyceride level (TG), and insulin sensitivity. It is
known that both genetic and environmental factors play a role
in the etiopathogenesis of metabolic syndrome. It has shown
that the m.16189T>C variant that occurs mainly in mitochondri-
al DNA is associated with this disease. In this study, it was aimed
to examine the clinical and laboratory findings of m.16189T>C
change detected in patients who applied with suspected mito-
chondrial disease.

MATERIAL AND METHODS: Patients with a change in
m.16189T>C among the patients who came to our clinic with
the suspicion of mitochondrial disease between 2019-2020
were included in the study. Mitochondrial DNA was isolated
from peripheral blood because the clinical and laboratory fin-
dings of the patients were suspicious of mitochondrial disea-
se. New generation DNA sequencing and whole mitochondrial
genome DNA sequence analysis were performed and patients
with m.16189T>C changes were determined and included in
the study. Clinical and laboratory findings of these patients
were examined in terms of metabolic syndrome.

RESULTS: M.16189T>C variant was found in mitochondri-
al genome analysis in 11 of 55 patients (20%). In the physical
examination findings, excessive weight and obesity were not
detected in any of the patients. The glucose, LDL, and trigl-
yceride levels of the patients were within the normal range.

CONCLUSIONS: This change, which was detected at a high rate
in our patient group, could not be associated with metabolic
syndrome and was evaluated as a polymorphism. However, it
can be predicted that the drugs used by these patients who had
a suspicion of mitochondrial disease, their diet, and the pathop-
hysiology of the disease may be the environmental factors affe-
cting the metabolic syndrome.

KEYWORDS: Metabolic syndrome, Mitochondrial disease, Mi-
tochondrial genome analysis, M.16189T>C .
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GiRiS

Metabolik sendrom, santral obezite, artmis yuk-
sek yogunluklu kolesterol (LDL) ve trigliserit
(TG) diizeyleri, yiksek kan basinci ve tip Il diya-
bete yatkinlik ile karakterize sistemik bir bozuk-
luktur. Yasla birlikte sikhgi artmakta olup Ulke-
mizde metabolik sendrom, eriskin erkeklerde
%28, kadinlarda ise %40 siklikla goriilmektedir
(1). Cocuk ve adolesanlarda eriskinlere kiyasla

daha dusuk oranda gorilmesine ragmen sikli-
ginin giderek arttigi disunulmektedir.

ilk defa Diinya Saglik Orgiiti tarafindan 1998
yilinda (2) metabolik sendrom tanisinda insulin
direncinin en 6nemli biyobelirte¢ oldugu belir-
tilmis ancak sonraki yillarda kriterlerde birtakim
degisiklikler yapilarak en son santral obezitenin
eslik ettigi hiperglisemi/insulin direnci, ateroje-
nikdislipidemivehipertansiyonkriterlerieklene-
rek son halini almistir (3). Metabolik sendromun
etiyopatogenezinde nedeni aciklayabilecek tek
bir faktorden bahsetmek mimkiin olmamakta-
dir. Genetik nedenlerin ve cevresel nedenlerin
(sedanter yasam, yuksek kalorili ve karbonhid-
rattan zengin beslenme) birlikte rol oynadigi
Uzerinde durulmaktadir (4). Genetik nedenler
arasinda mitokondrinin kendi DNA’sI tzerinde
olusan mutasyonlar ve niikleer genlerden kay-
naklanan mitokondriyal hastaliklar metabolik
sendrom olusmasinda rol oynayabilmektedir.

Mitokondri kendi DNA’si olan bu nedenle diger
organelerden ayrilan hiicrenin oksidatif fosfo-
rilasyon ile adenozin trifosfat (ATP) Uretimin-
den sorumlu ana organelidir (5). Mitokondriyal
DNAda meydana gelen bozukluklar sonucu
hicre metabolizmasi etkilenmekte, serbest ra-
dikallerin Uretimi artmakta, oksidatif fosforilas-
yonun bozulmasi ile ATP uretimi azalmaktadir.

Mitokondriyal islev bozuklugunun diyabet ve
metabolik sendrom ile iliskisi uzun zamandir
bilinmektedir. Yapilan ¢alismalarda, mitokond-
riyal DNAda meydana gelen bozukluklarda
mitokondriyal islevin bozukluguna bagli olarak
metabolik sendrom ve insulin direncine yatkin-
hgin gelistigi bilinmektedir (6, 7). Mitokondrinin
enerji metabolizmasindaki 6nemi ve bu meka-
nizmalarin metabolik sendrom gelisimindeki
rollig6z 6nline alinarak bu calismada mitokond-
riyal hastalik nedeniyle tetkik edilen 55 hasta
m.16189T>C degisikligi acisindan taranmis ve
metabolik sendrom ile iliskisi arastiriimistir.

GEREC VE YONTEM

Hastalar

Calisma retrospektif-olgu kontrol bir calisma
olarak planlanmistir. On sekiz yas alti ve men-
tal etkilenmesi olan her hastanin vasisinden ve
mental durumu iyi olan 18 yas ustu hastalardan
genetik analiz sirasinda onam formu alinmistir.

Calismaya, bolimimiize metabolik hastalik ne-
deniyle basvuran ve mitokondriyal hastalik stp-
hesi nedeniyle 2019 - 2020 yillari arasinda tetkik
edilen 55 hasta dahil edilmistir.

Yontem

Onam formunu takiben periferik kandan DNA
izolasyonu IprepTM PureLink® gDNA Blood Kit
(Invitrogen, Carlsbad, CA) ile Ureticinin protoko-
lGine gore yapilmistir.

DNA Dizilenmesi

Tum mitokondiryal genomu, iki buyik fragment
olacak sekilde Long PCR Enzyme Mix (Ther-
mo-Fischer) kullanilarak amplifiye edilmistir. Ar-
dindan, lon XpressTM Plus Fragment Library Kit
(Life Technologies, Guilford, CT, South San Fran-
cisco, CA) kullanilarak DNA kutliphanesi olustu-
rulmustur. Bu Urunler, ready-to-go analysis kit
ile the lon PGM TM or lon S5 platform (Life Tech-
nologies, Guilford, CT, South San Francisco, CA)
cihazlarina lon Torrent 314 ya da 316 chip (Life
Technologies, Guilford, CT, South San Francisco,
CA) aracigi ile yiklenmistir. Sonuclar Integrative
Genomics Viewer (8) programi yardimiyla ince-
lenmistir ve ‘The Revised Cambridge Reference
Sequence’ referans dizi olarak kullaniimistir. MI-
TOMAP veri tabani, varyantlarin yorumlanmasi
ve popilasyon sikliklarinin incelenmesi icin kul-
laniimistir (9).

Etik Kurul

Calisma icin Gazi Universitesi Tip Fakiiltesi Kli-
nik Arastirmalar Etik Kurulundan onay alinmistir
(13.11.2017/545).

istatistiksel Analiz

Verilerin analizi IBM SPSS 25.0 (Armonk, NY:
IBM Corp.) ve MedCalc 15.8 (Franz Faul, Univer-
sitat Kiel, Germany) istatistik paket programla-
n kullanilarak yapildi. Calisma verileri deger-
lendirilirken tanimlayici istatistiksel metotlari
(ylzde, ortalama, standart sapma, medyan, mi-
nimum-maksimum) kullaniimistir.



BULGULAR

Calismaya dahil edilen 55 hastanin 11inde
m.16189T>C degisikligi saptanmistir. Bu degi-
siklik icin, hastalarin periferik kaninda %90 ve
uzerindeki heteroplazmi orani tespit edilenler
calismaya dahil edilmistir.

Mitokondriyal hastalik stiphesi ile gelen 55 has-
tadan 11 olguda m.16189T>C degisikligi sap-
tandi. Bu olgularin 6’si erkek, 5'i de kadin hasta
idi. Erkek olgularin yas ortalamasi 16.5 (2- 36
yas), kadin olgularin yas ortalamasi ise 15.7 idi
(1.5- 41 yas). Olgularin %36'sinin aile hikayesin-
de anne-baba arasinda akrabalik mevcuttu. En
stk basvuru nedenleri kas gli¢suzligu (%72),
noéromotor gelisim geriligi (%36), ndbet (%27.7)
ve hipotoniydi (%27.7). Hastalarin hicbirinde
obezite ve fazla tarti saptanmadi (%0). Bir has-
tada néromotor gelisim geriligine ek olarak kilo
alim azhgi mevcuttu (Tablo 1).

Tablo 1: Hastalarin demografik ve klinik 6zellikleri

. Bagvuru Ml Tansiyon .
Hasta Yas Cinsiyet Akrabahk sikayeti (Kg/cm2) mm/Hg Fizik Baki
Kas giigsiizliigi, 100/65 Kaslarda giigsiizliik,
HL 135 K Var gz kapaginda 13,7 DTR'lerde hafif
digiklik artigbilateral pitozis
IR 110/60 Kas giigsiizliigi, tim
H2 410 K Yok Kas gigsizligi 222 K oot
Aksiyel hipotoni,
Kaslarda o -
H3 20 E Var  gevseklik, bas 193 70 DTRlerde azalma, tiim
itamama gelisim basamaklarinda
gerilik isitme kaybt
95/60 Aksiyel hipotoni,
Gelisim geriligi, ekstremitelerde
H4 35 E Yok nobet 167 hipertoni, DTR lerde
artis, konusma yok
IR 110/65 Kaslarda giigsizliik,
H5 360 E Yok Kas giigsizliigi 225 DTR lerde haff artis
Gérmede 100/60 I
H6 21,0 E Yok ilerleyici 22,1 g;’;‘;zk“k‘"“gmde
bozukluk
95/60 Aksiyel hipotoni,
- ekstremitelerde
H7 15 K Var Nobet 20,1 hipertoni, DTR lerde
artis, hepatomegali
. 100/60 Aksiyel hipotoni,
Kas giigsiizliigii, ;
W8 50 E Yok nobet, kilo 137 ekstremitelerde
amama hipertoni, DTR lerde
hafif artis, konusma yok
H9 15 K Var Nébet 14,7 95/60 Aksiyel hafif hipotoni
H10 32,0 E Yok Kas giigsiizliigii 223 115/65 Kas giigsiizliigi
HI1 330 K Yok Kas gligsiizligd, 224 110/65 Kas giigsiizliigii

nébet
H: Hasta, K: Kadn, E: Erkek, DTR:Derin tendon refleksi

HL mt.13135G>A degisikligi, MITOMAP veri tabaninda saglikli bireylerde de
rastlanabilen bir degisiklik olarak arsin hipertrofik kardiyomi: yatkinhi@ arttrdigina dair
veriler de bulunmaktadir (Wei Y, Clinical and Experimental Pharmacology and Physiology 36 (9): 933-939 , 2009).

H4 baha wes normal

H7 450 ecrin c.718G>A p.Asp240Asn Porphyria, acute, intermittent
HB efe tekkaya POLG (Progresif eksternal oftalmopleji-Mitokondriyal DNA deplesyon sendromu, OD-OR) geninde p.Ser36Ala
(c.105_107deICAGInsAGC) (Heterozigot)

H9 450 normal

Hastalarin fizik muayenelerinde en belirgin bul-
gu tum ekstremitelerde olmak tizere kas guiciin-
de 3/5-4/5 azalma (%45), aksiyel hipotoni (%45),
ve derin tendon reflekslerinde artisti (%45). Bir
hastada bilateral pitozis [Hasta (H) 1] belirgin-
di. Bir hastada norogelisimsel gerilige ek olarak
isitme kaybi (H3) mevcuttu. Bir hastanin gorme
keskinliginde azalma dikkati cekmekteydi (H6).
Bir hastada aksiyel hipotonisiteye ek olarak (ka-
raciger kot alti 3 cm) hepatomegali saptandi.
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Olgularin laboratuvar incelemelerinde hemog-
ram ve periferik yayma degerlendirmesinde
patolojik bir bulguya rastlanmadi. Hastalarin
glukoz degerleri 78-100 mg/dL (ortalamazstan-
dart sapma 88,36+8,00), LDL kolesterol diizey-
leri 78-116 mg/dL (ortalamazstandart sapma
98,27+13,30), trigliserit diizeyleri 79-137 mg/dL
(ortalamazstandart sapma 110,00+20,60) ara-
sinda degismekteydi. (Tablo 2).

Tablo 2: Hastalarin metabolik sendrom agisindan degerlendiri-
len biyokimyasal parametreleri

Glukoz

Hasta (mg/dL) LDL (mg/dL) TG (mg/dL)
H1 91 78 85
H2 87 89 79
H3 79 101 93
H4 98 99 125
H5 89 111 129
Hé6 926 110 101
H7 100 87 95
H8 79 98 132
H9 82 80 126
H10 78 116 137
H11 93 112 108

H: Hasta, LDL: Diistik yogunluklu kolesterol, TG: Trigliserit

Bir hastanin (H3) karaciger islev testlerinden
alanin aminotransferaz duzeyi (88 U/L, normal:
0-35 U/L), aspartate aminotransferaz diizeyinde
(67 U/L, normal: 0-35 U/L) artis disinda kanama
parametrelerinde ve diger biyokimyasal ana-
lizlerde artis saptanmadi. Gorme keskinliginde
azalma (H6) olan hasta disinda, tiim hastalarin
kan laktat duzeyleri 2 mmol/L'nin Ustiinde bu-
lundu (%91). Kantitatif amino asit analizlerinde
alanin diizeyleri (%91 hastada) yliksek saptandi.
idrar organik asit analizinde (%91 hastada) ha-
fif laktik asit ile birlikte, suberik asit, sebasik asit
atilimi mevcuttu.

TARTISMA

Mitokondriyal DNA'daki bozukluklar, mitokond-
rinin enerji Uretiminde azalma, reaktif oksijen
radikallerinin artmasina ve pankreatik beta
hicrelerinde degisiklige neden olarak meta-
bolik sendrom gelisiminde rol oynamaktadir.
Metabolik sendrom, pek ¢ok genetik ve cev-
resel etmenden etkilenen multifaktoriyel bir
bozukluktur. Metabolik sendromun genetik
etiyolojisinde mitokondri ile en fazla iliskilen-
dirilen m.16189T>C degisikligi olup insulin di-
renci ve obeziteye neden olabildigi tzerinde
uzun zamandir durulmaktadir (10, 11). Ancak
c¢alismamizda hicbir hastada m.16189T>C de-
gisikliginin metabolik sendrom ile iliskisi gos-
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terilememistir. Metabolik sendromlu bireylerde
yapilan ¢calismalarda m.16189T>C degisikliginin
gosterilememesi bu degisikligin daha ¢ok poli-
morfizm oldugunu ve hastalikla iligkisinin zayif
oldugunu gostermektedir (12 - 14). Calismamiz-
da da gosterdigimiz lizere m.16189T>C degisik-
liginin metabolik sendrom ile iliskisinin olma-
masli, Asya toplumunda siklidginin fazla olmasi
ile iliskilendirilebilir (15). Bizim ¢alismamizda da
bu degisikligin yalnizca 1 yillik stre icerisinde
mitokondriyel hastalik stphesi ile incelenen
hastalardan calisildigi distndlarse sikhgin ol-
dukca fazla oldugu dusiinilebilir (%20). Ayni
zamanda mitokondriyel hastaliklar oldukga kar-
masik bir patofizyolojiye sahip olup bu hastala-
rin beslenmesi, aldiklariilaglar ve hastaliga bagl
katabolizmada metabolik sendromu destekle-
yen klinik ve laboratuvar bulgularin olusumunu
engellemis olabilmektedir. Metabolik sendro-
mun daha ¢ok adolesan ve eriskin dénemi et-
kiledigi g6z 6niline alinirsa hastalarimizin 6’sinin
¢ocuk, 5'inin eriskin donemde olmasi nedeniy-
le m.16189T>C degisikliginin hasta grubunda
metabolik sendroma neden olmadigi ancak pe-
riyodik araliklarla metabolik sendrom agisindan
yakin takip edilmesi gerektigi distintlmektedir.

Hasta bireylerde saptanan bu degisikligin, me-
tabolik sendrom ile iliskinin gosterilebilmesi
icin saglkli ve metabolik sendromu olan bi-
reyleri icerecek sekilde genis ¢apl ¢alismalara
ihtiyag vardir. Bu sendromun kalitsal temelinin
daha iyi anlasilabilmesi icin prospektif genetik
ve fonksiyonel calismalarla m.16189T>C degi-
sikliginin arastinlmasi gerekmektedir.

TESEKKUR

Tum hasta ve hasta yakinlarina, hastalarn takip
eden tim doktor ve saglk calisanlarina, genetik
ve biyokimyasal analizlerin ¢alisilmasinda gérev
alan tim biyolog arkadaslarimiza tesekkur edi-
yoruz.
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OZET

AMAGC: Tavsanlarda curcuminin kontrast nefropatisi izerine et-
kilerinin arastiriimasi.

GEREC VE YONTEM: Bu calismada 14 yetiskin, 2,5-3 kg beyaz
erkek Yeni Zelanda tavsani rastgele 3 gruba aynldi. Gruplar
kontrol grubu (n=2), kontrastla indiklenen nefropati grubu
(n=6) ve Curcumin grubundan (n=6) olusturuldu. Curcumin
grubunda kontrast madde verilmesinden bir giin 6nce ve kont-
rast maddenin verildigi gliin 500 mg/kg Curcumin gastrik gavaj
ile uyguland.. iopromid kontrast nefropatisini olusturmak icin
30 dakikalik stire boyunca Vena auricularis marginalise bir kata-
ter yerlestirilerek 8 g/kg dozda intravenz olarak enjekte edildi.

BULGULAR: Kontrastla indiiklenen nefropati grubunda Miye-
loperoksidaz diizeyi 0. Saatte 4,899+0,424ng/ml bulunurken
48 saat sonra anlamli bir artis (7,467+0.353 ng/ml) gozlendi
(p=0,002). Kontrastla indiiklenen nefropati grubunda glome-
rillerin vakuolizasyonu, tiibller epitel hiicrelerinin vakuoler
dejenerasyonu, hiyalin silindirleri ve tibul limeninde tlbuler
nekroz Curcumin grubuna gore istatistiksel anlaml olarak ytik-
sekti (P=0,000).

SONUC: Bu sonuclara dayanarak, gliclii bir antioksidan olan
Curcuminin 24 ve 48 saat sonra kontrastla indlklenen nefro-
patiye karsi dnemli bir koruyucu etkiye sahip oldugu sonucuna
varildi. Bu nedenle kontrast maddelerin kullanilmasindan énce
Curcumin uygulanmasi, secilmis vakalarda kontrastla indikle-
nen nefropatiyi dnlemek icin yararli olabilir.

ANAHTAR KELIMELER: Kontrast nefropatisi, Curcumin, lopra-
mid, Tavsan.
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ABSTRACT

OBJECTIVE: To evaluate the effects of curcumin on contrast
nephropathy in rabbits.

MATERIAL AND METHODS: In this study, 14 adult, 2.5-3 kg
white male New Zealand rabbits were randomly divided into
3 groups. Goups consisted of the control group (n=2) consis-
ted of the contrast-induced nephropathy group (n=6) and the
Curcumin group (n=6). In the curcumin group, curcumin was
administered via gastric gavage at a dose of 500 mg/kg one day
before and on the day of contrast agent administration. lopro-
mide was injected intravenously at a dose of 8 g/kg via a cathe-
ter in the V. auricularis marginalis over a period of 30 minutes at
a slow rate to induce contrast nephropathy.

RESULTS: Myeloperoxidase was 4,899 + 0,424 ng/ml at hour 0
in the contrast-induced nephropathy group and a significant
increase was observed after 48 hours (7.467 + 0.353 ng/mL)
(p=0.002). In the contrast-induced nephropathy group, vacuo-
lization of the glomeruli, vacuolar degeneration of the tubular
epithelial cells, hyaline casts, necrotic tubular epithelial cells in
the tubules was statistically higher compared to the curcumin
groups (P=0.000).

CONCLUSIONS: Based upon these results, it was concluded
that curcumin, which is a strong antioxidant, had a significant
protective effect against contrast-induced nephropathy after
24 and 48 hours. Therefore, the administration of curcumin be-
fore the contrast material administration may be beneficial to
prevent nephropathy in selected cases.

KEYWORDS: Contrast induced nephropathy, Curcumin, lopro-
mid, Rabbit.
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INTRODUCTION

With the development of modern medicine,
imaging methods have been widely used for
diagnostic and therapeutic purposes. To en-
hance imaging quality, contrast materials are
utilized. In addition to the positive properties
of iodinated contrast materials, allergic hyper-
sensitivity reactions and side effects related
to cardiac (hypertension, tachycardia, arrhyth-
mia), circulatory (platelet aggregation, vascular
wall contraction, thrombosis) and renal issues
have been reported in relation to their use. The
contrast material is filtered freely from the kid-
ney glomeruli without release or absorption by
the tubules. Renal clearance of contrast mate-
rial in humans is similar to creatinine clearance
with a half-life of 30 to 60 minutes. Because of
the increase in the number of elderly patients
and patients with comorbidities in the last 30
years, contrast materials have rapidly increased
to the top among toxic substances causing kid-
ney damage. Contrast materials are reported to
be responsible for 5 % to 30 % of acute kidney
injury cases in hospitalized patients (1).

The morphologic changes in the kidney during
contrast-induced nephropathy (CIN) have not
been adequately investigated. While biopsy re-
sults showed that 20 % of patients had vacuoles
in the cytoplasm of the proximal tubules, it has
been reported that renal tissue does not show
significant morphologic changes (2).

The mechanisms leading to CIN are not fully
known. Studies have shown that renal medul-
lary hypoxia and direct cellular toxicity are two
important mechanisms that become prominent
in the development of nephrotoxicity. Contrast
material initially causes vasodilatation in the
kidney; thereafter, vasoconstriction causes a
decrease in renal blood flow and glomerular
filtration. The levels of endothelin, angiotensin,
and vasopressin, which are vasoconstrictor-ef-
fective hormones, were found to be high after
contrast intake; and inhibition was found in the
synthesis of the vasodilators prostaglandin and
nitric oxide. It is known that as a result of cont-
rast media intake, increased blood viscosity and
osmotic load in the distal tubules, and an impa-
ired tubuloglomerular “feedback” mechanism,
contribute to the development of hypoxia (3, 4).

In recent years, antioxidant agents have beco-
me prominent in the prevention of CIN. Due to
its antioxidant effect, N-acetylcysteine can pre-
vent CIN by inhibiting renal hemodynamics and
direct oxidative damage (5). This effect is consi-
dered to be generated through the prevention
of renal vasoconstriction by increasing nitric
oxide production (6). Ascorbic acid, an antioxi-
dant agent, has been reported to have a protec-
tive effect against CIN (7, 8). Studies performed
with theophylline and aminophylline, which
belong to the adenosine antagonist group, also
showed promising results (9, 10).

Curcuma longa, a plant belonging to the Zin-
giberaceae family, is commonly found in India
and China. CUR (diferuloylmethane), the active
substance of turmeric obtained from the roots
of this plant, is the main component of curry
spice. In addition to the antioxidant properties
of CUR, its anti-inflammatory, immunomodu-
latory, anti-tumoral, and anti-psoriatic efficacy
has also been demonstrated (11). CUR exhibits
antioxidant activity by inhibiting the conversi-
on of xanthine dehydrogenase to xanthine oxi-
dase, as well as lipid peroxidation, and aggrega-
ting the reactive oxygen species in the ischemic
environment (12, 13). By increasing the activity
of enzymes catalase (CAT), superoxide dismu-
tase (SOD), and glutathione peroxidase (GPX),
CUR reduces peroxidation of lipids found in the
cell membrane (14). Studies have shown that
curcumin inhibits nitric oxide synthesis (12, 15).
This study aimed to determine whether single
dose curcumin had a positive effect in a rabbit
model of CIN or not. For this purpose, bioche-
mical, electrolyte, and antioxidant parameters
were measured, and histopathologic examina-
tion of serum and tissue samples was perfor-
med.

MATERIAL AND METHODS

Animals

All animals were given human care in accordan-
ce with the criteria of the Guide for the Care and
Use of Laboratory Animals, published by the US
National Institutes of Health. In this study, 14
adult male white New Zealand rabbits weig-
hing 2.5 kg to 3 kg were used. The rabbits were
individually housed with standard rabbit feed
and water ad libitum in standard climate condi-
tions for the species. After 5 days of acclimatiza-



tion to the laboratory environment, the rabbits
were randomly divided into 3 groups, identified
as the control (n=2), contrast-induced nephro-
pathy (n=6), and the curcumin (n=6) groups.

Experimental Design

Control Group n=2: Rabbits in this group were
not given curcumin and contrast material th-
roughout the study.

CIN Group, n=6: On day 0, rabbits in this group
were sedated by intramuscular injection of Xy-
lazine HCl (Rompun, 23.32 mg/ml, Bayer, Ger-
many) at a dose of 3 to 5 mg/kg. lopromide
(Ultravist®, Bayer, Berlin, Germany) was injected
intravenously at a dose of 8 g/kg via a catheter
in the V. auricularis marginalis over a period of
30 minutes at a slow rate. Rabbits were euthani-
zed after 48 hours with a high dose of thiopen-
tal sodium.

CUR Group, n=6: The rabbits in this group were
treated with curcumin (Sigma Life Science, Lot:
SLBN7214V, MO, USA) (dissolved in ethanol by
gastric gavage at a dose of 500 mg/kg which is
covered with 2 ml physiological saline solution,
once on the day before CIN (-1 day) and on day
0. lopromide also given to this group at day 0.
After 48 hours, rabbits in all group were eutha-
nized with a high dose of thiopental sodium.

Right and left kidneys were excised at necropsy
for histopathologic examination.

Evaluation Of Renal Function

Serum urea and creatinine values were mea-
sured in venous blood samples as a marker of
the glomerular functions at hour 0 (just before
contrast material administration) and after 2,
12, 24 and 48 hours using an autoanalyzer (Hu-
man Humastar-180).

Ischemia Modified Albumin (IMA) levels in rab-
bits were measured by using an ELISA kit (Rab-
bit IMA ELISA Kit Cat No. YLAO164RB- Shanghai
YL Biotech Co. Ltd., China).

Malondialdehyde (MDA) in blood samples, as
well as the oxidative stress parameters Nitric
Oxide (NO), Superoxide Dismutase (SOD), and
Antioxidant Activity (AOA), were measured in
tissue and blood samples. Antioxidant activity
were measured by commercial Elisa kits with
an MVGt Lambda Scan 200 (Bio-Tek Instrument,
Winooski, VT, USA).
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Myeloperoxidase (MPO) activity, used as an
indicator of neutrophil accumulation in the
tissue, was measured using a Rabbit MPO Eli-
sa Kit (Sunred Rabbit MPO ELISA Kit Cat. No.
YLA0057RB-Shanghai YL Biotech Co. Ltd., Chi-
na), (16, 17).

Biochemical Measurements

Serum MPO (Sunred Rabbit MPO ELISA Kit
Cat. No. YLAOO57RB-Shanghai YL Biotech Co.
Ltd., China), AOA (Cayman chemical campany,
ELISA Kit Cat. No. 709001), and MDA levels in
the samples were measured by the Elisa met-
hod(18). SOD efficacy was determined accor-
ding to the method reported by (19). For the
measurement of nitric oxide in serum samples,
the modified method reported by (20) was used
where nitrite + nitrate level was used as an indi-
cator of nitric oxide. Blood gases and potassi-
um, calcium, sodium, chloride levels in venous
blood samples taken from all groups at hours
0, 2, 12, 24, and 48 were measured on a blood
gas analyzer (Radiometer, ABL 9, Copenhagen,
Denmark). Hemogram measurement was per-
formed on the blood samples from all groups
using a Cell Counter (Huma Cell Count 80 TS).

Histopathologic Examination

The kidneys of the necropsied animals were
fixed in 10% buffered neutral formalin solution.
After 48 hours, the specimens were trimmed
and placed into cassettes for follow-up tissue
evaluation. Tissues were run through an alco-
hol and xylene series and then were blocked
in paraffin. Blocks were cut at a thickness of 4-5
microns with a microtome and transferred to
microscope slides. Sections stained with hema-
toxylin-eosin (HE) were examined under a light
microscope.

Statistical Analysis

Data were presented as mean =+ standard devi-
ation (SD). Non-parametric ANOVA was used to
determine the alterations in biochemical, elect-
rolyte and oxidative stress parameters. In addi-
tion, a Tukey test was used for significant data.
The histopathological data evaluations were
analyzed using one-way analysis of variance
(ANOVA), followed by Duncan post-hoc tests.
Data were analyzed using Statistical Package
for Social Sciences software (SPSS, 18.0, USA).
p<0.05 was considered significant.
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Ethical Committee:

The study started with the approval given by
the Local Ethics Committee for Animal Expe-
riments at Afyon Kocatepe University (appro-
ved on 24/10/2017 and number of AKU HAD-
YEK-283-17).

RESULTS

There was a no statistically significant increa-
se in serum creatinine (sCr) levels at 24 and 48
hours in the CIN Group (p>0.05). However, a sta-
tistically insignificant increase in sCr levels was
observed at 24 and 48 hours in the CUR group.
There was no statistically significant change in
serum urea value in both groups and at all ti-
mes. Table 1 shows the findings regarding se-
rum urea and creatinine values.

Table 1: Serum Urea and creatinine values in the CIN and CUR
groups

Parameter/Group Hour 0 Hour 2 Hour 12 Hour 24 Hour 48 P
Urea (mg/dI) CIN 33300£1.811 33883:3365 38150:1980 375331488  36.046:1.001 0.411
CUR 40333:9732  437669.261 46.800:9.426  39.617¢11.771 36.233¢6.984  0.947
P 0472 0.342 0.462 0.853 0.876
Creatinine (mg/dl) ~ CIN 04135:0.171  1.216:0.145  0.860£0.206 1.218:0.166 1.07520.127 0460
CUR 09330077  0805:0.120  0.9150£0.061  09133:0.045  0.948:0.060  0.712
P 0.206 0.793 0.238 0.402 0.9918

Values with p <0.05 were considered significant. Values having different letters (3, b, b and c) (p<0.05) on the same row at in-group
measurement times were considered to be significantly different.

While there was a statistically significant decre-
ase in serum ionized calcium level at 48th hour
in the CIN group (p<0.05), no statistically signi-
ficant change was observed in the CUR group
at all measurement times. A statistically signi-
ficant increase was observed in the serum Ch-
lorine level in the CIN group at the 12th hour. A
statistically significant decrease was observed
at the 24th hour compared to the 12th hour. In
the 48th hour, it decreased to the baseline le-
vel. Chlorine value in the CUR group remained
within the reference range at all times. A statis-
tically significant increase was observed in the
sodium level in the CIN group at the 12th, 24th
and 48th hours (p<0.001). Although a statisti-
cally significant increase was observed in the
sodium level in the CUR group compared to the
baseline value at all measurement times, the
change in the measurement values was within
the reference range. The findings regarding se-
rum electrolyte values are shown in Table 2.

Table 2: Serum electrolyte levels in groups

P 0632 0326 0.531 0435
Kt(mmol/L)  CIN 49330547 4080:0.110 41950198 4615:0257 392120130 0128
CUR  4.692£0.143 414320064 437820227 44130132 4510:0297 0472
P 0582 0.651 0.495 0477 0.034
Na*(mmol/L)  CIN 135.166+0.600b 135500:0.763b  138.500:0.500ba  136333£0.494b  139.000£1.032 0.001
CUR 135333:3565b 141666+138a2 143000:1125a  143666:1145a  a 0038
1413331054
a
P 0966 0.003 0.008 0.006 0122
Ca**(mmol/L)  CIN 1465:0628a  1548£0164a  1576£0226a 1.485£0256a 12300089 0.001
CUR 1637£0.030 1603£0.053 1555£0.102 153340056 14150068 0.269
P 0083 039 0.859 0.395 0.160
CI (mmol/L) CIN 97.500:1335b  99.000:1.483b  103.166+0.703a  100.8331.492ab  97.000:0.856b 0.009
CUR 107.000:1632 1088331558  109.666:1498  109.000:1143  107.166+1222 0677
P 0.000 0.003 0.009 0.000
Values with p <0.05 dered significant. Values letters (2,b,aband c) (p<0.05) on the same row at in-group
..... e dered to different

A statistically significant increase in White blo-
od cell (WBC) value was observed in the CIN
group 24 hours after contrast agent administ-
ration (p<0.05). Although there was a slight inc-
rease in the CUR group, it was not statistically
significant. Similarly, there was a statistically
significant decrease in Hemoglobin (Hb) after
24 hours in the CIN group (P<0.05), while the
decrease in the CUR group was not statistically
significant (P>0.05). Whole blood results from
the study are shown in Table 3.

Table 3: Blood gas analysis results from the CIN and CUR groups

Parameter/Group Hour 0 Hour2 Hour 12 Hour 24 Hour 48 )
pH[logiH]  CIN 7.461:0.026 7450:0017 743620013 747050022 7448:0030  0.865
CUR  7.2230.089b 7.426+0.015a 7.398+0.040a 7.4060.021a 7.403:0.015a  0.026

P 0.019 0.407 0.491 0.046 0.349
PCO;(mmHg)  CIN 30850:2497b  31966:0863b  29266:1130b  28716:1425b  44556:3018a 0.000
CUR 32950£3.243a 26.283£1.242b 27.683£1.494ab  28.366+0.605ab 34.150:2.769a 0.056

P 0508 0012 0538 0837 0078
POz (mmHg) CIN 80.833+4.742 70.66611.605 80.6666.765 80.333+12.459  63.500£7.776  0.392
CUR 96666:11259 6983325850 7766626146 7966624572  56.166:4430  0.007

P 0171 0912 0805 0962 0472
Hct CIN  34.333:1.429 34.500£1.821a 32.333£1.563ab  27.833+1.740bc  24.500£2.446c  0.002
CUR 39333:3179  40000:1632  39.666:1837 3716622773  37.666+1.909 0880

p 0267 0009 0002 0003 0016
HCOs (mmol/L) ~ CIN 21783+1383b  22.266:0.946b  19.666:0.661b  20.966:1386b  30.666:1072a 0.000
CUR 13883:1865b  17.333:1125ab  17.166:1251ab  17966:1.045ab 213001490a 0.018

P 0.001 0.025 0.213 0.141 0.001
AGAP (mmol/L) CIN  15.933%1.533 14.250£0.625 15.316£0.555 14.633£0.760 11.46611.697  0.090
14.500+2.315 15.766%1.003 16.266%1.115 19.300£0.000 12.816+1.342  0.388

CUR

Values with p <0.05 were considered significant. Values having different letters (a, b, ab and c) (p<0.05) on the same row at in-group
and lumn at inter-groups measurement times d to be significantly different.

In our study, no statistically significant differen-
ce was observed in the venous blood gas pa-
rameters in both groups at the 24th and 48th
hours (P>0.05). The results regarding the ve-
nous blood gas parameters are shown in Tab-
le 4. In this study, while the MDA level in the
kidney tissue in the CIN group showed a statis-
tically significant (p<0.05) increase at the 24th
and 48th hours, no change was observed in the
MDA level in the CUR group at all measurement
times compared to the baseline value. The dec-
rease in NO level at the second hour in the CUR
group was statistically significant compared to
the CIN group (P<0.032). Anincrease in SOD en-



zyme levels was observed in both CIN and CUR
groups. However, the increase in SOD enzyme
activity in the CUR group at 24 and 48 hours was
statistically significant (p<0.05). In our study, a
statistically insignificant mathematical increa-
se in IMA level was recorded in the CUR group
at the 48th hour measurement (P=0.052). MPO
at 0 hour was 4.899 + 0.424 in the CIN group;
A significant increase was observed after 48
hours (7.467 + 0.353) (p=0.002). Antioxidant ac-
tivity (AOA) was found to be significantly higher
in the CUR group after 48 hours compared to
the CIN group (4.700 + 0.446, 6.611 £ 0.391, res-
pectively) (p=0682), Table 5 shows the oxidant/
antioxidant parameters measured from serum
samples of the CIN and CUR groups.

Table 4: Complete blood analysis results from the CIN and CUR
groups

Parameter/Group Hour  Hour2 Hour 12 Hour 24 Hour 48 P
0
WBC 103/pl  CIN  7.700£0.666b  7.9500£0.717b 7.5167+0.611b 10.1333¢1.196  13.3667:2.30  0.014
CUR 104330972  13.283+1438 11.066£2.056 ab 0; 0385
13500£1.074  13.266+1.102
P 0.094 0.007 0.186 0.053 0.971
LYM CIN 48160514 4.783£0.397 3.7500.323 43660437 7.8000£2.328  0.125
CUR 5433:1.166b  4.1160.876ab 2.416x0.436a 6.400£0.725b  5933:1334b  0.047
P 0.683 0.420 0.049 0.078 0.575
Mon CIN  0.400£0.103b  0.3160.047b 0.350£0.131b 0.883+0.245a 0.766+0.125a  0.029
CUR  0.3660.098 0.433£0.088 0.483£0.094 0.533+0.196 b 0.108
0.916+0.212
p 0.851 0.201 0337 0419 0.670
Gran CIN  2.483:0.340 29330470 3.41620.637 4.883+1.132 4.800£0.575 0.066
CUR  4.633£1354 8.7331.748 8.166£1.908 6.566+1.361 6.416+1.256 0.382
P 0.228 0.014 0.074 0.352 0.393
Len% CIN  62.600£4.215 60.016+3.523 51.1835.396 47.016£8.370 54.133:7.171 0370
CUR 53500£11.715  34.050+8.290 25.1175.925 49.350£7.060  44.933:8973  0.156
P 0.566 0.009 0.020 0.852 0.573
Mon%  CIN 5.566+1.228 4.200£0.808 6.500+1.114 7.833£1.693 6.500+1.499 0.295
CUR  3.3500.537 3.5160.531 4.716£1.056 4.133+1.503 7.000£1.512 0.171
P 0.187 0.336 0.880 0.261 0.868
Gran%  CIN 31.833:3177  35.783:3.300 44.316£4.407 45.150£6.805  39.3665.727  0.285
CUR 43150£11.537 62.433:8.110 70.166+5.853 46.516:6.756  48.066+7.532  0.123
P 0454 0.011 0.017 0.897 0515
RBC106/pl  CIN  5.705:0.283a 5.5310.171ab 5.541+0.220ab 4.710£0.425b 3573£0.249c  0.000
CUR  6.675£0.407 6.295:0.331 5.766+0.627 6.060£0.330 5.101:0.280 0.118
P 0.079 0.040 0.757 0.002 0.002
Hbg/dl CIN  13.550£0.478a 12.733:0.560ab  13.166+0.531ab  11.466:0.998b 8.800+0.427c  0.000
CUR  15.816£0.745 15.0000.569 13.783+1.388 14.3500.633 12.316:0.521  0.068
P 0.023 0.03 0.707 0.017 0.002
HCT % CIN  40.383£1.587a 37.850+1.639ab  39.166+1.803ab  33.433:3.102b  25.400:1.681c 0.000
CUR 46.650£2.007a  43.783+1.555a 40.116£4.042ab  42.350+1.873a  35.6661.406  0.037
b b
P 0.026 0.003 0.847 0.018 0.002
Mcv fl CIN  71.066:0.823  70.683:0.925 70.733£0.912 71.033:0494  71.383:0.974 0977
CUR 703161284  69.916:1.364 69.916+1.298 70.216+1.337  70.300:1.263  0.999
P 0.675 0.685 0.649 0.631 0.544
PLT103/ul  CIN  616.00£46.81 668.83£94.29 618.00£75.58 494.16:52.09  434.66:56.93  0.111
CUR  552.000£8350 664.833:56.047  689.833£130.30  518.666+1323 650.000+44.1  0.444
3 3 2 92
P 0.602 0.978 0.689 0.705 0.058
Values with p <0.05 were considered significant. Values having different letters (a, b, ab and c) (p<0.05) on the same row at in-group
times. dered to be signil different.
Table 5: Blood oxidant/antioxidant results of the CIN and CUR
groups
Parameter/Group Hour 0 Hour 2 Hour 12 Hour 24 Hour 48 )
MPO ng/ml CIN 4899:0424b  5.133:0.365b 5.645:0.434b 5.898:0542b 7.467+0.353a  0.002
CUR  5.4410.324 5.938+0.879 8.047£0.691 6.722£1.079 8.009£1.040 0.134
p 0.116 0.516 0.188 0.602 0.701
IMA ng/ml CIN  1.669£0.156 1.6240.161 1.4430.170 1.5070.157 1.907£0.137 0314
CUR 1429:0115  1.768:0.154 15310186 1408:0115  1748:0.145 0266
P 0.290 0.573 0.809 0.628 0.521
NO mcmol/L CIN  3.982:0.446 3.561:0.417 3.248+0.929 2.769:0.308 2.157£0.329 0.072
CUR 2428:0273  1979:0.229 2.180£0338 2816£0177  2.806£0.203  0.098
P 0.067 0.033 0.434 0.833 0.180
MDA nmol/L CIN  1860£0.116c  2.056:0.064bc 2195:0.146bc  2386:0151a 2.721x0.115a  0.000
CUR  1.9010.079 1.9250.085 2.0810.081 b 2.306£0.146 0.124
2.060£0.152
p 0.574 0.298 0.751 0.190 0.019

SOD U/ml CIN  1.060£0.078b 1.086x0.041b 1.067£0.093b 1.135:0.035b  1.578x0.113a  0.000
CUR 1.01120.02b6  1.165£0.105b 1.223£0.077b 1.690£0.098a 1.741:0.148a  0.000
P 0.636 0.598 0.580 0.007 0.529

AOA mmol/L CIN  6.793£0.346a 6.556£0.218a 6.972£0.577a 5.760+0373a  4.700:0.446b  0.002
CUR  6.676£0.130 6.655£0.273 7.133£0.219 b 6.611£0.391 0.682
6.660£0.338
P 0.757 0.713 0.963 0.015 0.000
MPO: IMA: Ischemic modified alb NO: Nitric oxide, MDA: Malondialdehyde, SOD: Superoxide dismutase,

AOA: Antioxidant activity. Values with P<0.05 were considered significant. Values having different letters (a, b, ab and ¢) (p<0.05) on
the same row at in-group tim dered to be sig) 1 different.
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In the histopathological evaluation, vacuoliza-
tion in glomeruli, vacuolar degeneration in tu-
bular epithelial cells, hyaline cylinder formation
and tubular necrosis were statistically higher in
the CIN group than in the CUR group (P=0.000).
Histopathological results are detailed in Tables
6a and 6b. Finally, Figures 1, 2, 3, 4, 5, 6 also
show representative histopathological results
of tissue samples.

Table 6a: Histopathologic result in groups

Tissue Histopathologic ~CONTROL POSITIVE CONTROL CURCUMIN
findings
Left Right Left Right Left Right
Kidney Kidney Kidney Kidney Kidney Kidney
Kidney  Vacuolizationin  -(6/6) -(6/6) +(2/6) +(1/6) -(4/6) -(5/6)
glomeruli ++(3/6) +++(5/6) +(2/6) +(1/6)
++4(1/6)
Vacuolar -(6/6) -(6/6) +(5/6) +(2/6) -(5/6) -(4/6)
degeneration ++(1/6) ++(4/6) +(1/6) +(2/6)
areas in tubular
epithelial cells
Formationsof  -(6/6) -(6/6) +(3/6) -(3/6) -(5/6) -(5/6)
hyaline cylinders ++(3/6) +(3/6) +(1/6) ++(1/6)
in tubular
lumens
Tubular Necrosis ~ -(6/6) -(6/6) +(3/6) ++(3/6) -(4/6) -(5/6)
++(3/6) ++4(3/6)  ++(2/6) +(1/6)
-:absent, + light ,++:moderate, +++:severe
Table 6b: Histopathologic results in groups
Vacuolizationin  Vacuolar degeneration Formations of hyaline Tubular Necrosis

glomeruli areas in tubular cylinders in tubular
GROUPS epithelial cells lumens
CONTROL 0,00£0,000 0,00£0,00® 0,00£0,00 0,000,000
LEFT KIDNEY
POZITIF KONTROL 1,830,752 1,17£0,412 0,670,522 1,510,552
LEFT KIDNEY
CURCUMIN LEFT 0,000,00 0,000,00 0,170,410 0,671,030
KIDNEY
LEFT KIDNEY “P” 0,000 0,000 0,022 0,006
Value
CONTROL RIGHT 0,00£0,00® 0,00£0,00® 0,00£0,00 0,000,000
KIDNEY
POZITIF KONTROL 2,670,822 1,170,522 1,510,552 2,510,55%
RIGHT KIDNEY
CURCUMIN 0,170,410 0,330,520 0,330,520 0,170,410
RIGHT KIDNEY
RIGHT KIDNEY “P* 0,000 0,000 0,001 0,000
Value

Values with p <0.05 were considered significant. Values having different letters (a, b) (p <0.05) on the same row at in-group

‘measurement times were considered to be significantly different.
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Figure 3: Left Kidney in CIN Group
THICK ARROW: Vacuolization formations in the glomerulus ball of ca-
pillaries

THIN ARROW: Vacuolar degeneration areas in tubular epithelial cells
ARROWHEAD: Formations of hyaline cylinders in tubular lumens
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Figure 4: Right Kidney in CIN Group
THICK ARROW: Vacuolization formations in the glomerulus ball

of capillaries

THIN ARROW: Vacuolar degeneration areas in tubular epithelial cells
CURVED ARROW: Tubular necrosis
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Figure 5: Left Kidney in CUR Group
THICK ARROW: Vacuolization formations in the glomerulus ball of ca-
pillaries

THIN ARROW: Vacuolar degeneration areas in tubular epithelial cells
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Figure 6: Right Kidney in CUR Group

THICK ARROW: Vacuolization formations in the glomerulus

ball of capillaries

THIN ARROW: Vacuolar degeneration areas in tubular epithelial cells

DISCUSSION

The increased use of iodinated contrast agents
in imaging and interventional procedures for
diagnosis and treatment, and the increasing
number of elderly and comorbid patients un-
dergoing these procedures increase the inci-
dence of CIN (21, 22). The increasing number
of cases has resulted in many studies aiming to
prevent CIN (23 - 26).

The pathophysiology of CIN is still unclear.
However, some studies have shown that the
administration of iodinated contrast materials
increases the production of oxygen free radi-
cals and causes toxic effects directly on renal
tubular and glomerular cells (21, 27, 28). Subs-
tances with antioxidant properties may provide
treatment options to prevent damage to kid-
ney cells by these oxygen free radicals.

Curcumin is an herbal agent with anti-inflam-
matory, anticancer, and antioxidant proper-
ties. It has been shown to be protective against
nephrotoxicity resulting from cisplatin (29),
cyclosporin-A (30) and contrast materials (26).

Acute Kidney Network consensus group criteria
(absolute serum creatinine (sCr) increase > 0,3
mg/dL and a 50 % increase in sCr or 1.5 times
the basal level within 48 hours after exposure
to the contrast agent) were used for the diag-
nosis of acute kidney injury, which is an impor-
tant indicator of CIN in clinical practice. There
was a significant increase in sCr levels in the CIN
Group at hours 24 and 48 (p=0.460). An incre-
ase was observed in the sCr levels of the CUR
group at hours 24 and 48, but this increase was
insignificant. These results were similar to those
obtained in previous studies (22, 24 - 26, 31).

On the other hand, there was a statistically in-
significant increase in serum urea levels of both
groups after 12 hours, and all measurements
were in the reference range.

Serum ionized calcium levels of the CIN group
significantly decreased after 48 hours (p=0.001),
but no significant change was observed in any
measurements for the CUR group.

No significant difference was observed in the
groups’ venous blood gas parameters at hours
24 and 48. A significant increase was observed
in the CIN group’s serum chlorine level at hour



12; however, it significantly decreased at hour
24 compared to the values at hour 12 and dec-
lined to the initial level at hour 48. In the CUR
group, no significant change was observed at
any time. The chloride value was within the re-
ference range. There was a significant increase
in the CIN group’s sodium level at hours 12, 24,
and 48 (p=0.001). In the CUR group, a signifi-
cant increase in sodium levels was observed at
all hours compared to the initial level, but the
changes in measurement values were within
the reference range.

An elevated MDA level in renal tissue is an indi-
cator of an increase in lipid peroxidation due to
nephrotoxicity. Similar to previous studies (24,
25, 32), in the present study, the MDA level of
kidney tissue significantly increased in the CIN
group (p=0.000) at hours 24 and 48, validating
CIN, whereas there was no change in MDA at
any time compared to the initial value in the
CUR group.

The stable MDA levels in the CUR group sug-
gest that curcumin protects the kidney against
CIN due to its antioxidant properties.

Chronic inflammation and cytokines induce
nitric oxide synthesis leading to DNA damage
and cancer-causing peroxynitrite and nitrite
formation. Curcumin has been shown to inhibit
nitric oxide synthesis (33). In the present study,
the comparison of the nitric oxide levels in the
CIN and CUR groups at hour 2 indicated a signi-
ficant decrease in the CUR group, corroborating
previous study results.

Curcumin decreases the peroxidation of lipids
in the cell membrane by increasing SOD enzy-
me activity (14). In the present study, SOD en-
zyme levels increased in both the CIN and the
CUR groups. However, the increase in SOD enz-
yme activity in the CUR group was significant at
hours 24 and 48 (p=0.000). This result supports
the idea that CUR has a protective effect against
CIN.

Curcumin has been reported to reduce oxidati-
ve stress and tissue destruction in the heart and
brain as well as ischemia/reperfusion damage
in the liver thanks to its antioxidant properties
(13). It acts as an antioxidant by inhibiting the
conversion of xanthine dehydrogenase to xant-
hine oxidase, lipid peroxidation, and reactive
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oxygen species in the ischemic environment. In
addition, it reduces lipid peroxidation by incre-
asing the activity of enzymes such as CAT, SOD,
and GPX (14, 16, 17).

The decrease in the CIN group’s AOA levels was
significant at hours 24 and 48 (p=0.002); howe-
ver, the CUR group’s AOA levels were found to
be significantly higher than those of the CIN
group at hours 24 and 48 (p=0.682). These re-
sults are also considered evidence that curcu-
min has a positive effect in preventing CIN.

The activity of IMA, which is a marker of inf-
lammatory diseases, increases due to oxidative
stress and in most inflammatory diseases (34).
The IMA level rises within minutes after ische-
mia, remains high for 6 to 12 hours, and decli-
nes to normal values within 24 hours (35). In the
present study, despite being insignificant, an
increase was recorded in the CUR group’s IMA
level at hour 48. Measurement of IMA levels is
an important marker of renal ischemia-reperfu-
sion injury (16, 17), but it may not be significant
as a CIN marker.

In the present study, serum levels of MPO, whi-
ch is an indicator of tissue neutrophil activity,
increased in the CIN group and decreased in
the CUR group. This finding may be an indica-
tion of the protective properties of curcumin
against CIN.

A statistically significant increase was observed
in the CIN group’s WBC numbers 24 hours af-
ter contrast material administration (p=0.014).
There was a slight but insignificant increase in
the CUR group. Similarly, there was a significant
decrease in the CIN group’s Hb values after 24
hours, whereas the decrease in the CUR group
was insignificant. These changes in the WBC
and Hb values may be associated with the inc-
reased antioxidant capacity.

In the Vacuolization of the glomeruli, vacuo-
lar degeneration of the tubular epithelial cells,
hyaline cylinders, and tubular necrosis in the lu-
men of the tubules were examined during the
pathologic evaluation of the kidney tissue. In
the CIN group, vacuolization of the glomeruli,
vacuolar degeneration of the tubular epitheli-
al cells, hyaline cylinders, and tubular necrosis
in the lumen of the tubules were statistically
higher compared to the control and curcumin



333

groups. The statistical significance in favor of
the CIN group compared to the control group
is an expected result. These results showed that
contrast material caused nephropathy in the
CIN and the CUR Group. Histopathologic de-
generation was statistically lower in the CUR
group than in the CIN group especially in left
kidney. Biochemical results also support the
histopathological results.

In the present study, the lower creatinine value
in the CUR group compared to the CIN group,
the oxidant/antioxidant measurement results,
and the pathologic findings of significantly hi-
gher tubular necrosis, tubular hyaline cylinder,
and glomerular vacuolization formations in the
CIN group compared to the CUR group support
the study hypothesis.

In conclusion, in light of these findings, it was
observed that the administration of curcumin
before the iodinated contrast material signifi-
cantly reduced the histopathologic renal fin-
dings related to CIN. This result can be attribu-
ted to the antioxidant properties of curcumin,
which is therefore recommended in addition to
the classical medication used to prevent CIN.
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OZET

AMAC: Epitelyal over kanseri kadin kanserleri arasinda en mor-
tal olan olup ¢ogunlukla ileri evrede tani almaktadir. Evre | hi-
gh-grade ser6z over kanseri tanisi alan ve cerrahi sonrasinda
adjuvant kemoterapi alan hastalarin klinikopatolojik 6zellikleri
ve niiks paternlerinin arastirilmasi amaclanmistir.

GEREG VE YONTEM: Klinigimizde tedavi gérmiis olan 38 hi-
gh-grade serdz over kanseri nedeniyle total abdominal histe-
rektomi+bilateral salfingooferektomi+pelvik-paraaortik lenf
nodu diseksiyon +/- omentektomi yapilan evre | hasta ¢alisma-
ya dahil edilmistir.

BULGULAR: Hastalarin evre dagihimina bakildiginda Evre 1A 10
hasta (%26,3), IB 7 hasta (18,4), IC1 5 hasta (%13,2),1C2 11 hasta
(%28,9), 1C3 5 hasta (% 13,2) idi. 38 hastanin 11'inde (%28,9)
rekurrens gelisti. Reklirrens gelisen hastalarin niks gelisen bol-
gelere bakildiginda sadece pelvik 1 (%2,6), sadece abdomen 8
(%21,1) iken abdominal + pelvik niiks 1 (2,6) hastada gelisti.

SONUC: Epitelyal over kanserleri arasinda en sik gorilen alt
grup serdz histolojidir ve genelde ileri evrede tani alirlar. Erken
evrede tani alan alan hastalarda da niiks orani ylksektir.

ANAHTAR KELIMELER: Serdz overyan kanser, Erken evre, Re-
kiirrens.
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ABSTRACT

OBJECTIVE: Epithelial ovarian cancer is the most mortal among
female cancers and is mostly diagnosed at an advanced stage
It was aimed to investigate the clinicopathological features and
recurrence patterns of patients who were diagnosed with stage
1 high-grade serous ovarian cancer and received adjuvant che-
motherapy after surgery.

MATERIAL AND METHODS: Thirty-eight high-grade serous
ovarian cancer patients treated in our clinic, stage 1 patient
who underwent total abdominal hysterectomy + bilateral sal-
pingooferectomy + pelvic-paraaortic lymph node dissection
+/- omentectomy were included in the study.

RESULTS: Regarding the stage distribution of the patients,
Stage IA 10 patients (26.3%), IB 7 patients (18.4), IC1 5 patients
(13.2%), IC2 11 patients (28.9%), IC3 5 patients (13%) , 2). Re-
currence developed in 11 (28.9%) of 38 patients. Regarding the
recurring regions of the patients with recurrence, only pelvic 1
(2.6%), only the abdomen 8 (21.1%), while abdominal + pelvic
recurrence developed in 1 (2.6) patient.

CONCLUSIONS: Serous histology is the most common su-
bgroup of epithelial ovarian cancers and usually diagnosed at
an advanced stage. The relapse rate is also high in patients di-
agnosed at an early stage.

KEYWORDS: Serous ovarian cancer, Early stage, Recurrence.
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GiRiS

Evre | ovarian kanser gonadlara sinirli olan has-
talik olarak tanimlanmaktadir. Revize FIGO 2014
cerrahi siniflamasina gore Evre |IA = tek overe
sinirli, Evre IB = iki overe sinirli, Evre IC1 = cer-
rahi sirasinda kapsul ripturd, Evre IC2 = cerrahi
oncesi kapsul riptird, Evre 1IC3 = asit sivisinda
malign hicre varhgi olarak siniflandirilmistir (1).
Tum histolojik tipler ele alindiginda erken evre
over kanseri tim evreler icinde %20-25 oranin-
da gorulmektedir (2). Histolojik subtiplere ba-
kildiginda erken evrede ser6z overyan kanser-
ler % 9 ‘u olusturmakta ve diger subtiplere gore
daha az gorikmektedir (3). Hastaligin standart
tedavisi kapsamli cerrahi evreleme ve daha son-
rasinda taksan-platin bazli kemoterapidir (4). 5
yilhk sagkahm High-grade serdzlerde ileri ev-
rede kotl iken evre | ‘de kismen daha iyidir ve
oran %80 civarindadir (5).

Bu calismada Evre | High-grade ser6z overyan
kanser nedeniyle en az total abdominal histe-
rektomi + bilateral ooferektomi + lenf nodu
diseksiyonu +/- omentektomi yapilan ve adju-
vant tedavi olarak taxan+platin bazli kemote-
rapi alan hastalarin klinikopatolojik 6zellikleri
ve rekirrens paternleri degerlendirilmesi amag-
lanmistir.

GEREC VE YONTEM

Bu calismada, 1993 ile 2019 yillari arasinda Evre
| High-grade ser6z kanser nedeniyle tedavi edi-
len 38 hasta geriye donuk olarak degerlendi-
rildi. Calisma icin yerel etik kuruldan izin alindi.
Non-serdz tip epitelyal over kanserli, non-e-
pitelyal over kanserli, mikst tip epiteliyal over
kanserli, sekonder maligniteli ve verileri eksik
olan hastalar calisma disi birakildi. Hastalarin
verileri patolojik raporlardan, tibbi kayitlardan,
ameliyat notlarindan, hasta dosyalarindan ve
jinekolojik onkoloji klinigi elektronik veri taba-
nindan elde edildi. Tim cerrahi islemler jineko-
lojik onkologlar tarafindan yapildi. Klinigimizde
standart evreleme cerrahisi peritoneal sitoloji
icin abdominal degerlendirme ve 6rnekleme-
nin ardindan ekstrafasiyal histerektomi, bila-
teral salpingo-ooferektomi, omentektomi ve
pelvik-paraaortik lenfadenektomi islemlerini
icermektedir. Derin sirkumfleks iliak ven ile sol
renal ven arasindaki bolgeleri iceren pelvik ve
paraaortik lenfadenektomi yapildi. Makrosko-

pik timor varliginda rezidiel timor birakma-
mak icin evreleme cerrahisine sitorediktif cer-
rahi teknikleri dahil edildi. Ameliyat sonunda
sifir rezidlel timor maksimal sitorediiksiyon,
rezidiel timor esit ve (<) 1 cm'den kiigtik op-
timal sitorediiksiyon ve reziduel tiumor (>) 1
cm'den fazla suboptimal sitorediiksiyon olarak
tanimlandi. 2014 Evreleme icin FIGO kriterleri
kullanildi. 2014 6ncesi tedavi géren hastalarin
evreleri patolojik verilerin degerlendirilmesiyle
FIGO 2014 sistemine gore yeniden evrelendi-
rildi (6). Tum patolojik incelemeler jinekopato-
loglar tarafindan yapildi. Adjuvan tedavi karari
jinekolojik onkoloji konseyi tarafindan verildi.
Kemoterapiye yanit WHO kriterleri dikkate ali-
narak degerlendirildi (7). Olciilebilir lezyonlari
olan hastalarda kemoterapiye yanit, adjuvan
kemoterapinin bitiminden bir ay sonra klinik,
biyokimyasal (kanser antijeni 125(CA-125)) ve
gorintileme yontemleriyle (bilgisayarli tomog-
rafi veya manyetik rezonans) degerlendirildi.
Tam klinik yanit, goériinir makroskopik timor
olmamasi ve kismi klinik yanit, makroskopik ti-
morde>% 50 azalma olarak tanimlandi. Stabil
hastalik, makroskopik tiimor boyutunda <% 50
azalma veya <% 25 artis olarak tanimlandi ve
progresif hastalik, makroskopik timoér boyu-
tunda>% 25 artis ve / veya yeni bir makroskopik
timor odaginin saptanmasi olarak tanimlandi.
Birinci basamak adjuvan kemoterapi sirasinda
hastaligin ilerlemesi refrakter hastalik olarak
tanimlandi. Kismi ve stabil hastaligi olan olgu-
larda ayni adjuvan kemoterapi protokoliine de-
vam edildi. Bu adjuvan kemoterapinin sonunda
hastalar yeniden degerlendirildi ve nihayetinde
hastalar tam yanit veya refrakter hastalik olarak
siniflandirildi. Tam yanit veren hastalarda radyo-
lojik parametrelerde ve / veya CA-125 dizeyle-
rinde artis, rekiirren hastalik olarak kabul edildi.
Direncli ve tekrarlayan hastaliklar toplu olarak
hastalik basarisizligi olarak tanimlandi.

Etik Kurul

Bu calisma icin Saglik Bilimleri Universitesi Et-
lik Zibeyde Hanim Kadin Hastaliklari Egitim ve
Arastirma Hastanesi Tipta Uzmanlik ve Egitim
Kurul onayi alinmistir. (Onay numarasi: 22-2019)

istatiksel Analiz

istatistiksel analizler SPSS (Statistical Package
for Social Sciences, version 21, Inc, USA) prog-



rami kullanilarak yapilmistir. Stirekli degiskenler
ortalama + Standart Sapma (SD) ve parantez
icinde en disuk ile en yuksek deger olarak be-
lirtilmistir.

BULGULAR

Hastalarin ortalama yasi 50 idi (40-51). Preope-
ratif CA-125 ve CA 19-9 degeri sirasiyla ortalama
73(9-3991) ve 20 (1-72) idi. Hastalarin takip su-
resi ortlama 43 (5-51) aydi. 11 hastada rekurrens
gelisti ve ortalama niiks stiresi 20 aydi. Tamami
cerrahi olarak evrelenen hastalarin ortalama ¢i-
karilan pelvik lenf nodu sayisi 43 (5-51) iken, pa-
raaortik lenf nodu ortalama sayisi 17 (4-37) idi.

Hastalarin FIGO 2014 Over kanseri cerrahi ev-
releme sistemine gore dagilimina bakildiginda,
Evre 1A 10 hasta (%26,3), IB 7 hasta (18,4), IC1 5
hasta (9%13,2), IC2 11 hasta (%28,9), IC3 5 hasta
(% 13,2) idi. Hastalarin sadece 4’iinde (%10,4)
asit vardi. Ovaryan timor yonine bakildiginda
sag 5 (%13,2) , sol 15 (%39,5) iken bilateral olan
timor sayisi 18 (%47,3) idi. Hastalarin higbirine
neoadjuvant tedavi verilmedi. Adjuvant tedavi
alan hastalarin 26 (%78,4) tanesine taxan-+pla-
tin bazh kemoterapi verilirken, 12 (31,6) tanesi-
ne taxan+platin+epirubisin verildi. 38 hastanin
17inde (%28,9) rekiirrens gelisti. Rekiirrens ge-
lisen hastalarin niiks gelisen bélgelere bakildi-
ginda sadece pelvik 1 (%2,6), sadece abdomen
8 (%21,1) iken abdominal + pelvik niks 1 (2,6)
hastada gelisti (Tablo1).

Tablo 1: Hastalarin Ozellikleri

Ozellikler

Ortalama(Aralik)

Yas 47 50 (40-51)
Ca 125 (1U/ml) 306 73 (9-3991)
Ca 19-9 (1U/ml) 28 20 (1-72)
Takip Siiresi (ay) 54 43(6-150)
s siiresi (ay) 28 20/(8-73)
Pelvik Lenf Nodu 36 43(5-51)
Gikarilan lenf nodu say! Para-aortik Lenf Nod 18 17 (4-37)
n %
Evre IA 10 263
FIGO 2014 Evre Evre IB 7 184
Evre IC1 5 132
Evre IC2 11 289
Evre IC3 5 132
) Var 4 105
Asit Yok 34 895
) I Pozitif 5 132
Peritoneal Sitoloji oo o P
Bilateral 18 473
Ovarian tumor lateralitesi Unilateral Sol 15 395
Sag 5 132
v Yapilmanus 2 53
Omentectomi Yaplms 26 047
Neoadjuvant kemoterapi Almanus 38 100
Alms . -
Almamis . -
. : Almis 38 100
Adjuvant terapi Taxane ! + platin 2 26 78,4
Taxane+platin+epirubisin 12 316
27 711
Rekilrrens Yok
Var 11 289
Sadece Pelvik 1 26
Rekilrrens Bolgesi Sadece Abdominal 8 211
Abdominal+Pelvik 1 26

1: Paclitaxel yada dosetaxel; 2 : Carboplatin yada cisplatin

Nuks gelisen hastalarin 6zelliklerine bakildigin-
da, 1 hastaevre A (%9), 2 hastaevre B (%18),6
hasta evre IC2 (%55) , 2 hasta evre IC2 (%18) idi.
Hastalarin niiks tedavisinde hepsine kemotera-
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pi verilirken 1 hastaya sekonder sitorediiksiyon
uygulandi.Toplamda 3 hastada hastaliga bagl
olim gerceklesti (Tablo 2).

Tablo 2: Rekiirrens Gelisen Hastalarin Ozellikleri

Hasta Evre Ortalama Rekirrens
No: Takip (Ay) siiresi

Rekiirrens Yeri (Ay) Rekiirrens Olim
Sonrast

1A 26 20

1B 33 27

* & &

1B 24 8

12 41 21

* & 7

€2 40 18

1cz 71 23

@ N M AW N e

b
b
pel

1c2 32 20 batin KT
b
b
b
b

1c2 88 73

]

9 1cz 23 18 batin KT

10 1c3 43 14 batin+pelvis Cerrahi+kt

=

g
PR T T T T TP T T
S 8 5 3 8 8 s 5 3 8 8

5 =

11 1c3 83 59 batin KT

KT:Kemoterapi

TARTISMA

Over timorlerinin %90 I epitelyal orijinlidir ve
Diinya Saghk Orgitinin (DSO) siniflamasi-
na gore 8 ayri histolojik tipe sahiptir (8). Tim
histolojik alt tiplerin tedavi stratejileri su anda
benzerdir ve adjuvan kemoterapi, timor alt ti-
pinden ziyade timor evresi ve derecesi ile belir-
lenir. Bununla birlikte, EOC alt tiplerinin her biri
farkli klinik ve molekiler 6zelliklere sahiptir ve
onkolojik sonuclari farklidir (9).

Subtipler arasinda en sik gortileni ser6z histolo-
jidir ve bu grubun 6zelligi ileri evrede karsimi-
za ¢tkmaktir. Buna ragmen az bir grup (%7-10)
ser6z overyan kanserler erken evrede yakalan-
maktadir (3). Klinigimizde 1170 serdz over kan-
seri nedeniyle opere edilen olgularin sadece 78
tanesi (%7) evre 1 ‘de yakalanmistir ve bunlarin
sadece 38 tanesi yuksek gradeli olup literattirle
benzerdir.

Epitelyal over kanserleri icin iyi bir belirteg olan
CA-125"in erken evre timorlerde etkinligi tar-
tismalidir. Saatli ve ark. yaptigi adeneksial pato-
lojiler ile serum CA-125‘in degerlendirildigi ¢a-
hsmada yuksek CA-125 dizeylerinin daha ¢ok
malign patolojiler ile korele seyrettigi dusuk
dizeylerin ise bening patolojiler icin daha kore-
le oldugu vurgulanmistir (10, 11). Bununla bir-
likte calismamizda ortalama CA-125 dlzeyi 73
U/ml'dir ve erken evre timorlerin being patolo-
ji olarak dustintilmesine yol agmaktadir. Bu ne-
denle arastirmacilar farkh belirteclere yonelmis-
lerdir. Durmusoglu ve ark. over tiimérlerinde bir
belirte¢ olarak notrofil/lenfosit orani calismislar
ve erken evrede anlamli olmadigini vurgulamis-
lardir (12). Hastalik erken evre de olsa bu his-
tolojik grupta rekirrens riski azimsanmayacak
kadar yuksektir. Literatirde yapilan calismalar-
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da erken evre overyan kanserlerde niiks oranin
%10-30 arasinda degistigi vurgulanmaktadir. Bu
oran ¢alismamizla benzer olup kohortumuzda
reklrrens orani %28,9°dur (13, 14). Nuks yerine
bakildiginda hastaligin dogal yayillma yolu imp-
lantasyon oldugu icin ylksek oranda batinda
gorulmektedir. Amate ve ark. yaptigi ¢alisma-
da hastaligin nidksinin %75 oraninda batinda
gelistigini vurgulamislardir (15). Calismamizda
bu oran %90 olup literatlirden yiiksektir. Bunun
nedeni kohortumuzun tamamen erken evre-
den olusmus olmasi olabilir.

Galismamizin kisithliklar kohortumuzun az sa-
yida ve retrospektif olmasidir. Gu¢li yanlari ise
hastalarin tersiyer merkezde tedavi ve takipleri-
nin yapilmasi ve bilgilerinin veri sisteminde tam
olmasidir.

Over kanserleri kadin kanserleri arasinda en
mortal olan grup olarak 6ne cikmakla birlikte
bunlar icerisinde epitelyal over kanserleri en
blyuk gruptur. Genelde ileri evre tani olan bu
hastalikta erken evrede dahi nliks ve mortalite
orani yuksektir.
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OZET

AMAC: Bu calismanin amaci kronik tiroiditli hastalarda nesfa-
tin-1 duizeyi ile tiroid otoimmunitesi arasindaki iliskiyi degerlen-
dirmektir.

GEREC VE YONTEM: Hashimoto tiroiditli 49 premenopozal ka-
din ve yas ve vicut kitle indeksi (VKI) uyumlu 23 saglikh kadin,
bu kesitsel karsilastirmali ¢calismaya dahil edildi. Plazma nesfa-
tin-1, aclik ve tokluk glukoz, hemoglobin A1c (HbA1c), aclhk in-
stilin, kolesterol parametreleri, serbest tiroksin (ST4), serbest T3
(ST3), tirotropin (TSH), anti-tiroid peroksidaz antikor (anti-TPO)
and anti-tiroglobin (anti-TG) antikor degerleri icin kan 6rnekleri
alindi. Ek olarak tiim vakalarda, insulin direnci icin homeostatik
model degerlendirmesi (HOMA-IR) ve viicut kitle indeksi (VKi)
hesaplandi ve bel/kalga orani 6lcildi.

BULGULAR: Hashimoto tiroiditli hastalarin ortalama yasi
35,548,1, kontrol grubunun ise 33,2+7,1 idi (p=0.324). VKI
ve bel/kalca orani, gruplar arasinda benzerdi (p=0.239 ve
p=0.317). TSH, anti-TPO ve anti-TG dizeyleri hasta grubun-
da anlamli derecede yiuksekti (p=0.023, p<0.001 ve p<0.001).
Hastalarda trigliserid duzeyleri istatistiksel anlamlilik sinirinda
daha yiiksekti(p=0.05). Her iki grup arasinda nesfatin duizeyleri
acisindan istatistiksel anlamli farklihk yoktu [0,4 (0,39-0,43), 0,39
(0,39-0,39) ng/ml;p=0.329].

SONUC: Kronik otoimmiin tiroiditte tiroid hormon degisiklikleri
ya da otoimmidinite, nesfatin-1 diizeylerinde degisiklige yol a¢-
mayabilir. Hashimoto tiroiditli hastalardaki tokluk ve enerji ti-
ketiminden nesfatin-1 disindaki mekanizmalar sorumlu olabilir.

ANAHTAR KELIMELER: Hashimoto tiroiditi, Kronik otoimmn
tiroidit, Nesfatin, Tiroid stimulan hormon, Tiroid otoantikor.
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ABSTRACT

OBJECTIVE: The aim of this study was to evaluate relationship
between nesfatin-1 levels and thyroid autoimmunity in cases
with chronic thyroiditis.

MATERIAL AND METHODS: A total of 49 consecutive preme-
nopausal women with Hashimoto’s thyroiditis and, age and
body mass index (BMI)-matched 23 healthy female subjects
were included in this cross-sectional comparative study. Levels
of nesfatin-1, fasting and postprandial blood glucose, hemog-
lobin Alc (HbA1c), fasting insulin, cholesterol, free thyroxine
(FT4), free triiodothyronine (FT3), thyrotropin (TSH), anti-thyro-
id peroxidase antibody (anti-TPO) and anti-thyroglobulin anti-
body (anti-TG) were obtained for all cases. Additionally home-
ostatic model assessment for insulin resistance (HOMA-IR) and
BMI was calculated and waist-to-hip ratio (WHR) was measured
for each case.

RESULTS: The mean age of the group with Hashimoto’s th-
yroiditis was 35.5+8.1 years and of the healthy controls was
33.247.1 years old (p=0.324). BMI and WHR were similar betwe-
en the groups (p=0.239 and p=0.317).TSH, anti-TPO and anti-TG
levels were significantly higher in cases with Hashimoto's thyro-
iditis (p=0.023, p<0.001 and p<0.001). Triglyceride levels were
higher in the patients with Hashimoto’s thyroiditis at the limit
of statistical significance (p=0.05). Nesfatin levels were not dif-
ferent statistically in between two groups [0.4 (0.39-0.43), 0.39
(0.39-0.39) ng/ml;p=0.329].

CONCLUSIONS: Alterations in thyroid hormones or autoimmu-
nity in chronic autoimmune thyroditis may not alter nesfatin-1
levels. Different mechanisms, other than nesfatin-1, may be
responsible for changes in satiety and energy expenditure in
Hashimoto’s thyroiditis.

KEYWORDS: Hashimoto's thyroditis, Chronic autoimmune th-
yroditis, Nesfatin, Thyroid stimulating hormone, Thyroid auto-
antibody.
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INTRODUCTION

Nesfatin-1 is a neuropeptide involved in satiety,
metabolism and energy expenditure and iden-
tified in paraventricular nucleus of the hypotha-
lamus and pancreatic tissue (1 - 3). It is associa-
ted with decreased food intake, reduced body
weight and increase in arterial blood pressure
(4). Its levels vary in various diseases which are
also associated with alterations in metabolism
(5-38).

Thyroid disorders have been also connected
with certain changes in satiety, metabolism
and energy homeostasis. Moreover nesfatin-1
affects the membran potential of thyroid relea-
sing hormone (TRH) neurons as its neurons are
located near the TRH neurons in the paraventri-
cular nucleus (2). Previous studies have shown
conflicting results on the changes in nesfatin-1
levels in cases with thyroid dysfunction (3,9 -
16). Hashimoto thyroiditis is the most frequent
autoimmun disorder of the thyroid gland. The-
re are few studies investigating the relationship
between thyroid autoimmunity and nesfatin-1
level (13). Herein our aim was to evaluate asso-
ciation between nesfatin-1 levels and autoim-
munity in cases with chronic thyroiditis.

MATERIALS AND METHODS

The patient group was composed of 49 conse-
cutive premenopausal women with Hashimo-
to’s thyroiditis applying to our endocrinology
outpatient clinic. Age and body mass index
(BMI)-matched 23 healthy female subjects com-
prised the control group. Cases who had previ-
ous surgical and/or medical theraphy and/or
radiotherapy for thyroid disease were excluded.
Additionaly, patients with other autoimmune
disorders, diabetes mellitus, acute/chronic he-
patic or renal disease, cancer, acute/chronic inf-
lammatory and infectious disease, pregnancy,
lactation and less than 18 years of age were not
included in the study.

Diagnosis of Hashimoto’s thyroiditis (chronic
autoimmune thyroiditis) was determined by
presence of antibodies to thyroglobulin (an-
ti-TG) and/or thyroid peroxidase (anti-TPO) and/
or ultrasonographical features suggestive of
Hashimoto’s thyroiditis (enlarged gland, which
is hypoechoic, with coarsened parenchyma and
is often hypervascular) and/or previous patho-

logic verification after a fine-needle aspiration
biopsy for thyroid nodule evaluation (17).

Demographic features were obtained for all
cases. BMI was calculated as weight of patient
divided by the square of the height (BMI=kg/
m?). Additionally waist-to-hip ratio (WHR) was
evaluated for each case. Blood was obtained to
determine fasting blood glucose (Normal 75-
100 mg/dl), fasting insulin (Normal: 2-25 plU/
mL), C-peptide levels (Normal: 0.28-2 nmol/L),
postprandial blood glucose, hemoglobin Alc
(HbA1c) (Normal:4.8-6%), low-density lipopro-
tein (LDL) (Normal: 60-130 mg/dl), triglyceride
(Normal: 50-200mg/dl), high-density lipoprote-
in (HDL) (40-85 mg/dL) levels for each case. In-
sulin resistance was calculated by homeostasis
model of assessment (HOMA-IR) according to
formula that fasting blood glucose x fasting in-
sulin / 405. Cases with HOMA-IR >2.5 were con-
sidered to have insulin resistance (18). Chemi-
luminescence immunoassay was performed to
assess thyrotropin (TSH) (N: 0.35-5.5 plU/mL ),
free thyroxine (FT4) (N: 0.7-1.76 ng/dL), free trii-
odothyronine (FT3) (N: 2.3-4.2 pg/mL), anti-TPO
(N: 0-60 U/mL) and anti-TG (N : 0-60 U/mL) (Ad-
via Centaur System,Siemens). Nesfatin-1 levels
were measured by using RayBio® Nesfatin-1
Enzyme Immunoassay (EIA) Kit (Cat. no. EIA-
NES-1, RayBiotech, Inc). Normal range is 0.1-1
ng/ml, inter-assay CV <15% and intra-assay CV
<10% for Nesfatin-1. All of the parameters were
evaluated according to the antibody titers and
compared with the healthy controls.

All the subjects read and signed the informed
consent forms before enrolling in the study.

Ethical Committee

Local ethics committee approved the study
protocol (Ankara Training and Research Hospi-
tal, 26.01.2011/0402).

Statistical Analysis

The data was statistically analyzed with the
SPSS 17.0 package program. The Chi-square
test was used for categorical variables. Samp-
le distribution was evaluated with the Kolmo-
gorov-Smirnov test. Continuous variables with
normal distribution were compared by using
the student’s T test, presenting the results as
mean and standart deviation. Continuous va-



riables with non-normal distributions were
compared by using the Mann-Whitney U test
and the results were presented as median and
interquartile range [IQR]. The Pearson's correla-
tion coefficient was used for calculation of as-
sociations between variables. p<0.05 was con-
sidered statistically significant.

RESULTS

The mean age of the group with Hashimoto’s th-
yroiditis was 35.5£8.1 years and of the healthy
controls was 33.2+7.1 years old (p=0.324). BMI
of the cases with Hashimoto’s thyroiditis and of
the healthy controls was 27.5+5.2 and 25.8+6.7
kg/m2 (p=0.239). Waist-to-hip ratio (WHR) in ca-
ses with Hashimoto’s thyroiditis was 0.8+0.06
and in healthy controls was 0.8+0.04 (p=0.317).
FT4,TSH, anti-TPO and anti-TG levels were signi-
ficantly higher in cases with Hashimoto'’s thyro-
iditis (p=0.014, p=0.023, p<0.001 and p<0.001).
Triglyceride levels tended to be higher in the
group with Hashimoto’s thyroiditis (p=0.050).
Nesfatin-1 levels were comparable between the
two groups (p=0.329). Other laboratory values
were also similar between the groups (Table 1).
Table 1: Comparison of the age, antropometric and laboratory

parameters between cases with Hashimoto thyroiditis and he-
althy controls

Hashimoto’s

Healthy Controls p
Thyroiditis (n=49) n=23)

Age (years)
BMI (kg/m?)

WHR

Fasting glucose (mg/dI)
Fasting insulin (mIU/mI)
C-peptide (m1U/ml)
HOMA-IR

Postprandial glucose(mg/dl)
HbA1c (%)

Total cholesterol (mg/dl)
LDL (mg/dI)

HDL (mg/d1)

Triglyceride (mg/dl)
Free-T3 (pg/ml)

Free-T4 (ng/dL)

TSH (mIU/mL)

Anti-TPO (1U/mI)

Anti-TG (1U/ml)

Nesfatin-1 (ng/ml)

35.5:8.1
27.545.2
0.8+0.06
90 (85-95)
11.2 (7.9-14.6)
1(0.7-1.5)
2.2 (1.4-3)

93 (81-107)
5.5 (5.4:5.7)
180 (154.5-195.5)
109 (89.5-124)
47 (40-54)
104 (78.5-142)
3.3(3.1-3.5)
0.9 (0.8-1.1)
3.3 (1.7-7.1)
596.8 (88.2-1300)
118.5 (50.4-253.7)

0.4 (0.39-0.43)

33.247.1
25.826.7
0.8+0.04

90 (84-96)
8.8.(4.9-14.1)
0.8 (0.6-1.3)
1.8 (0.9-2.9)
96 (84.8-110.5)
5.4 (5.3-5.7)
186 (157-205)
112 (95-142)
50 (44-53)
82 (62-106)
3.4 (3.2-3.6)
1(0.9-1.1)
1.8 (1.3-2.7)
44.6 (37.5-50.9)
29.8 (24.2-40.1)

0.39 (0.39-0.39)

0.324

0.239

0317

0914

0.248

0278

0213

0.671

0363

0592

0.423

0.394

0.050

0279

0.014

0.023

<0.001

<0.001

0.329

Data was expressed a:

nedian (IQR: 25% 757 percentiles)

ndex, WHR: waist-to-hip ratio HOMA-IR: homeostasis mo del of assessment t for insu lin
, HbA Ale, LDL: DLy, HDL: Free-T3:
free trifodothyronine, Fre: eT4: free thyroxine, TSH: thyroid stimulating hormone. AL TRO: ant-thyroid
peroxidase antibody, Anti-TG: anti-thyroglobulin antibody

In the entire cohort and also in only cases
with Hashimoto’s thyroiditis nesfatin-1 levels
were positively correlated with HbA1c and
triglyceride levels (For HbAlc in entire co-
hort: r=0.3,p=0.009 and in Hashimoto’s cases:
r=0.4, p=0.004. For triglyceride in entire cohort:
r=0.3, p=0.021 and in Hashimoto cases: r=0.4,
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p=0.012) (Figure 1 and 2). Neither in the entire
cohort nor in cases with Hashimoto’s thyroiditis
nesfatin-1 levels were correlated with FT3, FT4,
TSH, anti-TPO or anti-TG levels.

Nesfatin levels (ng/ml)
¥

T T
5,00 5,20 540 5,60 5,80 6,00 6,20
HbAlc

Figure 1: Nesfatin levels and HbA1c in cases with Hashimoto’s
thyroiditis were positively correlated

6

Nesfatin levels (ng/ml)
s
|

T T T T T T
50 100 150 200 250 300 350
Triglyceride levels (mg/dl)

Figure 2: Nesfatin levels and triglyceride levels in cases with
Hashimoto's thyroiditis were positively correlated

DISCUSSION

In the current study, Hashimoto’s thyroiditis and
control group had similar levels of nesfatin-1.
Nesfatin-1 levels were correlated with HbA1c
and triglyceride levels both in the entire cohort
and the group with Hashimoto’s thyroiditis.
However there was not any correlation betwe-
en nesfatin-1 levels and thyroid hormones or
antibody levels. This means although nesfatin-1
may have certain impacts on metabolic control,
these effects are not dependent on the thyroid
hormone status or thyroid autoimmunity.

Nesfatin-1 is an anorexic peptide responsible
for apetite supression and control of glucose
homeostasis (1 -2, 4, 8).Thyroid hormones also
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have effect of satiety and metabolism. They sha-
re certain common points in their mechanism
of effects (2, 19 - 21). Therefore it is of concern
whether there could be a change in the levels
of nesfatin-1 with changing thyroid hormone
status or altered autoimmunity in thyroid di-
sorders. Certain studies have shown changes in
nesfatin-1 levels in cases with thyroid disorders,
while others have not shown any change.

In the present study, despite the difference in
the levels of FT4, TSH, anti-TPO and anti-TG,
none of these parameters were correlated with
nesfatin-1 levels both cases with Hashimoto’s
thyroiditis and healthy controls. Sawicka et al.
(3) have shown decreased nesfatin-1 levels in
children with Hashimoto’s thyroiditis having
subclinical hypothyroidism. However the same
study has not proven a relationship between
nesfatin-1 and thyroid hormones. Therefore the
decrease in nesfatin-1 levels could not be attri-
buted to change in hormone levels (3). Similarly,
another study determined that nesfatin-1 levels
were not correlated with FT3, FT4, TSH, anti-TG
and anti-TPO levels (13). In a more recent study
consisted of patients with Hashimoto’s thyroidi-
tis, serum nesfatin-1 concentrations were com-
parable when patients were divided into three
different TSH range groups (< 4.5, 4.5-6.5, and
> 6.5 m IU/L) (12). Thyroid function was nega-
tively correlated with nesfatin-1 levels and re-
covered after the restoration of the thyroid fun-
ction in rats (14). In a recent study conducted
with rats exposed to mobile phone radiation,
plasma nesfatin-1 level was correlated negati-
vely with oxidative stress, apoptosis, and thyro-
id dysfunction (11). Xu et al. have shown that
nesfatin-1 were positively correlated with TSH
in depressed patients with subclinical hypoth-
yroidism. This may be indicate that the mecha-
nism underlying the comorbidity of depression
and subclinical hypothyroidism might be rela-
ted to the dysfunction of the hypothalamus-pi-
tuitary—thyroid axis (16). Another study on ca-
ses with subclinical and overt hyperthyroidism
have not shown a significant change in nesfa-
tin-1 levels (10), but Tohma et al. (15) have de-
termined nesfatin-1 levels are remarkably affe-
cted by hyperthyroidism. It was correlated with
TSH negatively and with FT3 and FT4 positively.
They pointed that nesfatin-1 levels decreased
after restoration of euthyroidism (15). In disag-

reement with this study, we did not find any
correlation between nesfatin-1 and FT3, FT4 in
our study. We also would like to point that all
metabolic parameters were comparable betwe-
en groups and our results showed neither the
change in thyroid hormones nor the antibody
levels cause change in nesfatin-1 levels. Meta-
bolic parameters were also similar between the
groups, thereby we could exclude confounding
factors which could have impact certain effects
on nesfatin-1 levels.

In the entire cohort and also in only cases with
Hashimoto’s thyroiditis nesfatin-1 levels were
positively correlated with HbA1c and triglyce-
ride levels revealing effect on glucose and lipid
metabolism in our study. Sahin et al. (13) also
found no significant correlation between nes-
fatin-1 levels and BMI, waist circumference, fas-
ting and postprandial plasma glucose, fasting
insulin and HOMA-IR while a significant nega-
tive correlation with triglyceride levels. In ano-
ther study, similar results was achieved related
to correlation between nesfatin-1 and anthro-
pometric and biochemical parameters, except
for triglyceride levels which was not correlated
with nesfatin-1 levels (12). In a systematic re-
view and meta-analysis, it was determined that
nesfatin-1 levels and type 2 diabetes were rela-
ted. Type 2 diabetes mellitus was characterized
higher nesfatin-1 levels in early stages of disea-
se, whereas its lower levels in late stages of the
disease or in patients recieving antidiabetic tre-
atment (8). The mechanism of these alterations
is presently not well understood.

In conclusion; we did not find any alteration in
serum levels of nesfatin-1 in patients with Hashi-
moto’s thyroiditis. Different mechanisms other
than nesfatin-1 may be responsible for changes
in satiety and energy expenditure in Hashimo-
to’s thyroiditis. Further studies are needed with
larger sample sizes examining the relationship
between Nesfatin-1 and thyroid autoimmunity.
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HEMOPTIZi SIKAYETIYLE BASVURAN HASTALARIN DEGERLENDIRILMESi

EVALUATION OF PATIENTS PRESENTING WITH THE COMPLAINT OF HEMOPTYSIS

Ahmet DUMANLI, Suphi AYDIN

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Gogiis Cerrahisi Ana Bilim Dali

OZET

AMAC: Hemoptizi pulmoner veya bronsiyal vaskdler sistemden
kaynaklanan kanin agizdan gelmesidir. Hemoptizi en sik akci-
ger kanserleri, tliberkiiloz ve bronsektazide gorilir. Daha bir-
cok hastalik icin dnemli bir ipucu olabilmektedir. Bu calismada
klinigimize hemoptizi sikayeti ile basvuran hastalarin degerlen-
dirmesi amaclandi.

GEREC VE YONTEM: Calismamizda hastanemize 1 Haziran
2018 - 1 Haziran 2020 arasinda hemoptizi sikayeti ile muracat
eden 78 hastanin klinik ve radyolojik bulgularini retrospektif
olarak degerlendirildi.

BULGULAR: Toplam hasta sayisi 78 olup bunlarin 13 i (%16.67)
kadin, 65 i (%83.33) erkekti. Yas ortalamasi 59.31 (£16.74) idi. 58
(%74.4) hastada sigara kullanma hikayesi mevcuttu. Bunlarin 4
U (%6.9) kadin, 54 i (%93.1) erkek idi. 27 hastada hafif (<30mL),
38 hastada orta (30-100mL), 5 hastada agir (100-600mL), 8
hastada masif (>600mL) hemoptizi mevcuttu. Hastalarin akci-
ger radyolojik gorintllemelerinde; 35 infiltrasyon, 18 kitle, 12
plevral eflizyon, 9 bronsektazi, 8 mediastinal LAP, 1 pulmoner
emboli, 1 kistik lezyon bulgusu izlendi. Hastalarda hemoptiziye
neden olan patolojiler ise; 33 (%42.3) hastada akciger kanseri,
11 (%14.1) hastada pnémoni, 9 (%11.3) hastada bronsektazi idi.
Hastalarin 68'sine (%87,2) sadece medikal tedavi yeterli olur-
ken, hastalarin 5'inde (%6,4) bronsiyal soguk su uygulamalarina
ve 5'inde (%6,4) bronsiyal arter embolizasyonuna ihtiyac duyul-
du. Hastalarin 8'inde (%10,2) mortalite gozlendi.

SONUC: Hemoptizide etyolojinin tespiti 6nemlidir. Etiyolojiye
yonelik medikal veya cerrahi tedavinin diizenlenmesi hastalar
icin hayati 5neme sahiptir.
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ABSTRACT

OBJECTIVE: Hemoptysis is the expectoration of blood origina-
ting from the pulmonary or bronchial vascular system. Hemop-
tysis is most commonly seen in lung cancers, tuberculosis and
bronchiectasis. Also it can be an important clue for many more
diseases. In this study, it was aimed to evaluate the patients
who applied to our clinic with the complaint of hemoptysis.

MATERIAL AND METHODS: In our study, the clinical and ra-
diological findings of 78 patients who applied to our hospital
with the complaint of hemoptysis between 1 June 2018 and 1
June 2020 were evaluated retrospectively.

RESULTS: The total number of patients was 78, of which 13
(16.67%) were female and 65 (83.33%) were male. The mean
age was 59.31 (£16.74). 58 (74.4%) patients had a history of
smoking. Of these, 4 (6.9%) were female and 54 (93.1%) were
male. There were mild (<30mL) hemoptysis in 27 patients,
moderate (30-100mL) in 38 patients, severe (100-600mL) in 5
patients, and massive (>600mL) in 8 patients. In lung radiologi-
cal imaging of patients; 35 infiltrations, 18 masses, 12 pleural
effusions, 9 bronchiectasis, 8 mediastinal LAP, 1 pulmonary
embolism, 1 cystic lesion were observed. The underlying pat-
hology that cause hemoptysis in patients were; Lung cancer
in 33 (42.3%) patients, pneumonia in 11 (14.1%) patients, and
bronchiectasis in 9 (11.3%) patients. While only medical treat-
ment was sufficient in 87 (87.3%) of the patients, 5 (6.4%) of the
patients needed bronchial cold saline applications and 5 (6.4%)
of them needed bronchial artery embolization. Mortality was
observed in 8 (10.2%) of the patients.

CONCLUSIONS: It is important to determine the etiology in
hemoptysis. Arrangement of medical or surgical treatment for
etiology is of vital importance for patients.

KEYWORDS: Hemoptysis, Bronchoscopy, Treatment.
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GiRiS

Hemoptizi akciger veya brons kaynakh 6ksu-
rikle birlikte balgamdan kan gelmesi olarak
tanimlanir. Hemoptizi miktar olarak hafif, orta,
siddetli ve masif olarak tanimlanmaktadir. Hafif
hemoptizi 24 saatte<100 mL, orta hemoptizi 24
saatte 100-600 mL, masif hemoptizi>600 mL/24
saat olarak tanimlanir. Hasta, kanin bir kismini
yutabilir ya da aspire edebilir. Bu nedenle, cid-
di solunum sikintisina yol acan miktar 24 saatte

200-1,000 mL arasindaki kanama masif hemop-
tizi olarak kabul edilebilir (1).

Hastalarinin cogunda hemoptizi miktari mini-
maldir ve kendiliginden durur. Fakat %5 -%14
arasi degisen oranlarda karsimiza cikan ve kisi-
nin hayatini tehlikeye sokan, acil midahale ge-
rektirecek kadar siddetli olan masif hemoptizi
gorilmektedir (2, 3). Masif hemoptizide korku-
lan ise akciger icinde meydana gelen kanama-
nin hava yoluna kacarak asfiksiye neden olma-
si vede dolayl olarak kardiyovaskuler kollapsa
neden olarak 6liimle sonuglanabilmesidir. Masif
hemoptizide 6lim nedeni kan kaybindan ziya-
de, asfiksiye baglidir (1). Bu yiizden acil tedavi
edilemeyen masif hemoptizili hastalarda mor-
talite orani genellikle %50'den fazladir (4).

Biz bu ¢alismamizda benzer calismalardan yola
cikarak hastanemize hemoptizi sikayeti ile bas-
vuran hastalari siniflandirmayi ve bu vakalarda-
ki mortalite oranini ve tedavi yontemlerimizi in-
celeyerek literatlre katki saglamayr amacladik.

GEREC VE YONTEM

Haziran 2018 - Haziran 2020 tarihleri arasinda
hemoptizi sikayeti ile Afyonkarahisar Saglik Bi-
limleri Universitesi Gégls Hastaliklari veya Go-
gus Cerrahisi Klinigine muracat eden 78 hasta
calismaya dahil edildi. Hastalarin dosyalari ret-
rospektif olarak tarandi. Hastalarin yas, cinsiyet,
sigara kullanim durumu, hemoptizi miktari (ha-
fif, orta, agir(masif)), hemoptizinin tekrarlama
durumu, akciger grafisi ve toraks BT bulgulari,
hastalik etyolojileri, uygulanan tedavi yontem-
leri incelenerek aralarindaki iliski kaydedildi.

Etik Kurul

Calisma icin Afyonkarahisar Saglk Bilimleri Uni-
versitesi Klinik Arastirmalar Etik Kurulu'ndan
onay alinmistir (06.11.2020/13).

istatistiksel Analiz

istatistiksel analizde IBM (International Business
Machines) SPSS (Statistical Package for the So-
cial Sciences) v20 programi degerlendirildi. Ve-
riler ortalama * standart sapma, birey sayisi ve
yuzdesi seklinde belirtildi.

BULGULAR

iki yillk dénemde hastanemiz gégis cerrahisi
kliniginde takip edilen 1022 hastadan, hemop-
tizi tarifleyen 78 hasta degerlendirildi. Hastala-
rn 65'i (83.33%) erkek, 13'l (16.67%) kadin olup,
yas ortalamasi 59.31+16.74 olarak belirlendi.
Yas minimum 24, maximum 89 idi. Erkeklerin ve
kadinlarin yas ortalamasi sirasi ile 58,85+16,22
ve 61,69+14,8 olarak belirlendi. Hastalarin 58'i
(74.4%) sigara kullanmaktaydi. Bunlarin 54'U
(93.1%) erkek, 4'G (6.9%) kadin idi. Sigara kul-
lanimi 26+24,38 paket/yl idi. Erkeklerde ve ka-
dinlarda sigara kullanimi sirasi ile 30,25 ve 5,92
paket/yil idi (Tablo 1).

Tablo 1: Hastalarin demografik 6zellikleri

Cinsiyet n% Yag ort Sigara kullanimi % Sigara miktari
paket/yll
Erkek 65 (83.33) 58,85 54(83.07) 30,25
Kadin 13(16.67) 61,69 4(30.77) 592
Genel 78 (100.0) 59.31(16.74) 58 (74.36) 26£24,38

Hastalarin hemoptizi miktarlari degerlendirildi-
ginde 27'sinde (%34.61) hafif (<30mL), 38'inde
(%48.72) orta (30-100mL), 5'inde (%6.41) agir
(100-600mL), 8'inde (%10.26) masif (>600mL)
idi. 46 (59%) hastada yeni hemoptizi, 32 (41%)
hastada tekrarlayan hemoptizi sikayeti mevcut-
tu (Sekil1).

Hafif <30mlt, orta 30-100 mlt, agir 100-600 mit, masif >600 mlt
Sekil 1: Hemoptizi miktarlari

Radyolojik olarak hastalarimizin akciger grafi-
lerinde tespit edilen lezyonlar Tablo 2 gosteril-
mistir.

Tablo 2: Akciger grafi lezyonlan

AC grafi bulgulart Var Yok
. (n,%) (n,%)
Infiltrasyon 41 (52.6) 37 (47.4)
Plv efiizyon 10 (12.8) 68 (77.2)
Kitle 29 (37.2) 49 (62.8)
Kavite 13 (16.7) 65 (83.3)
Hiler dolgunluk 8(10.3)
Kistik lezyon 0(0)
Normal AC gr 7(9.0)

70 (89.7)
78 (100)
71 (91.0)




Torax BT bulgular degerlendirildiginde ise; 35
hastada infiltrasyon tespit edilirken 18 hastada
kitle lezyonu izlenmistir (Tablo 3, Sekil 2).

Tablo 3: Torax BT lezyonlari

Toraks BT Var Yok
(n,%) (n,%)
35 (44.9) 43 (55.1)
12 (15.4) 66 (84.6)
18 (23.1) 60 (76.9)
8(10.3) 70 (89.7)
9(11.5) 69 (88.5)
1(1.3) 77 (98,7)
1(13) 77 (98,7)

infiltrasyon

Plv efiizyon
Kavite
Mediastinal LAP
Brongektazi
Pulmoner emboli
Kistik lezyon

Sekil 2: Torax BT lezyonlari

Hastalarin 46'sina (58.97%) Fiberoptik Bronkos-
kopi (FOB) yapildi. Hastalarda gozlenen en sik
hemoptizi nedenleri 33 (42.3%) akciger kanseri,
11 (14.1%) pndémoni, 9 (11.3%) bronsektazi idi
(Sekil 3).

Sekil 3: Hemoptizi nedenleri ve hasta sayilari

Tedavide hastalarin 5'ine (6.4%) bronkosko-
pik, 5'ine (6.4%) embolizasyon, 47'sine (60.3%)
semptomatik, 21'ine (26.9%) ise takip ugulandi
(Tablo 4). Hastalarin 8'inde (10.2%) mortalite
gozlendi.

Tablo 4: Uygulanan tedavi yontemi

Uygulanan tedavi n %

Bronkoskopik 5 6.4

Embolizasyon 5 164

Semptomatik 47 603

Takip 21 26.9

Toplam 78 100
TARTISMA

Hemoptizi pulmoner veya bronsiyal vaskdler
sistemden kaynaklanan kanin agizdan gelmesi-
dir. 40-60 yas arasi hastalarda hemoptizinin en
stk nedeni akciger kanserleridir ve yine bu yas
grubunda ozellikle sigara icenlerde malignite
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riskinin ylksek oldugu bildirilmistir (5). Ulke-
mizde hemoptizi nedenleri arasinda tuberku-
loz, akciger kanseri ve bronsektazi ilk siradadir

(6).

Celik ve ark. calismalarinda hemonptizili hasta-
larda 82% erkek, 18% kadin ve yas ortalama-
sinin 57 (19-87) oldugunu bildirmislerdir (7).
Unsal ve ark. calismasinda 143 hastanin 37'sinin
(25.9%) kadin, 106'sinin (74.1%) erkek ve yas
ortalamasinin 48+17 oldugunu bildirmislerdir
(8). Koca ve ark. 311 hemoptizi hastasi Gzerinde
calisma yapmislar. Olgularin 20'si (6.4%) kadin,
2971'i (93.5%) erkek, ortalama yas 53.7 olarak
saptanmislardir. Sigara icme konusunda 207
hastaya ulasmis olup; 88'inin (42.5%) aktif icici,
93'Unln (44.9%) birakmis, 26'sinin (12.5%) ise
hi¢ icmemis oldugunu belirlemislerdir. Sigara
icenlerde sureyi ortalama 36.3 paket yil olarak
tespit etmislerdir (9).

Balci ve ark. hemoptizisi olan 200 hasta uzerin-
de calisma yapmislar; 43'G (%21.5) kadin, 157'si
(%78.5) erkek olup yas ortalamasi 58,6+15,4 yil
imis. Hastalarin 136's1 (68%) aktif sigara kullani-
astymis (10). Colak ve ark.101 hasta Uzerinde
yaptiklari calismada hastalarin 50.5%/si (n=51)
kadin, 49.5'si (n=50) erkek idi. Hastalarin ortan-
cayasi 51 (IQR 34-64) olarak belirlemistir (11).

Bizim calismamizda hastalarin 13'G (16.67%)
kadin, 65'i (83.33%) erkek, yas ortalamasi 59.31
(£16.74) idi. Hastalarin 58'i (74.4%) aktif sigara
kullanicisi olup; dagilimi erkek ve kadinlarda si-
rasi ile 54 (93.1) ve 4 (6.9%) idi. Ortalama kulla-
nim siresi 26+24.38 paket/yil olarak belirlendi.
Galismamizda elde edilen verilerin literatur ile
uyumlu oldugu gorilmustur.

233 (74.9%) hastada yapilan bir hemoptizi ¢a-
hsmasinda 52 (16.7%) hastada hafif, 13 (4.2%)
hastada orta, 13 (4.2%) hastada masif kanama
tespit etmisler (9). Balci ve ark/nin hastalarda
hemoptizi miktarlarini degerlendirdikleri bas-
ka bir calismada ise 123 hastada (%61,5) hafif,
63 (%31,5) hastada orta, 14 (%7) hastada masif
hemoptizi tespit edilmistir (10). Baska bir calis-
mada ise 101 hastanin 99 unda hafif, 2'sinde
masif kanama tespit etmislerdir (11). Biz calis-
mamizda hastalarimizin 27'sinde (34.6%) hafif,
38'inde(48.7%) orta, 5'inde (6.4%) agir, 8'inde
(10.3%) masif hemoptizi bulgulari tespit ettik
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ve calismamizdaki kanama miktarinin literatiir
ile benzer oldugu g6zlenmistir. Koca ve ark. nin
311 olguluk calismalarinda; 220 (70.7%) hasta-
dailk, 91 (29.3%) hastada tekrarlayan hemoptizi
tespit edildigi bildirilmistir (9). Balci ve ark. nin
calismaya dahil ettikleri 200 hastanin 77'sinde
(38.5%) tekrarlayan hemoptizi saptandigi gos-
terilmistir (10). Bizim calismamizda hastalarin
46'sinda (59.0%) ilk, 32'sinde (41%) tekrarlayan
hemoptizi saptanmistir.

Hemoptizi icin standart PA-AC grafisi, toraks BT
ve FOB en yaygin kullanilan tani yontemleri-
dir (12). Ginumuzde bronkoskopi ve toraks BT
nin yaygin kullanima girmesiyle taniya ulasma
oranlari giderek artmaktadir (9). Ozgiil ve ark.
203 hastayi calismaya dahil etmisler. Hastala-
rn 131'inde (%64.5) hafif, 31'inde orta (%15.3),
32'inde siddetli (%15.8), 9'unda masif (%4.4)
hemoptizi tespit etmisler. 31 hastada patolojik
bronkoskopi bulgulan goézlemedikleri bildiril-
mistir (13). Dogan ve ark. nin ¢alismasinda ise
59 hastanin 25'ine (%42.4) bronkoskopik ince-
leme yapilmis ve 23 hastada (%92) patolojik
bulgu saptandigi belirtilmistir (14). Ozgil ve
ark. nin PA-AC grafisi ve BT bulgularini birlikte
degerlendirdikleri bir calismada; %22.7 kavite,
%15,8 yamali infiltrasyon, %15,3 kitle, %8,9 kon-
solidasyon tespit edildigi bildirilmistir (13).

Koca ve ark. nin ¢alismasinda PA-AC grafisi has-
talarin 26’sinda tamamen normal saptanmis,
26'sinda gozlenen lezyonlarin ise hemoptiziyle
iliskisiz bulundugu ve hastalarin %83.2'sinin PA
akciger grafisinde hemoptiziyle iliskilendirile-
bilecek lezyon tespit edildigi bildirilmistir. Bu
oran toraks BT'de 87.9%, FOB'ta ise 66.6% ola-
rak raporlanmistir. Toraks BT 8 olguda tamamen
normal iken, 18 olguda ise lezyonlar hemopti-
ziyle iliskisiz bulunmustur. G6gus radyogramin-
da en sik gorilen lezyon tipi homojen dansite
artimi (27.9%), BT de en sik gorilen lezyon ise
(37.6%) kitle olarak bildirilmistir. Gogus radyog-
raminda 83.2% olguda lezyon izlenirken, toraks
BT'de 87.9%, bronkoskopide ise 66.6% olguda
patoloji izlenmistir. Hemoptizinin en sik neden-
leri akciger kanseri, tuberkiiloz ve pnémoni ola-
rak bildirilmistir (9). Balci ve ark. calismalarinda
ilk radyolojik goruintiileme olarak PA-AC grafisi
cekmislerdir. Hastalarin 32'sinde (16%) PA akci-
ger grafisi normal, 168'inde (84%) patolojik ola-

rak tespit edilmistir. Patolojik olarak; 97 hastada
(48,5%) konsolidasyon (infiltrasyon), 56 hastada
(28%) kitle, 31 (15.5%) hastada hiler dolgun-
luk, 28 (14%) hastada kavite, 17 (8.5%) hastada
plevral eflizyon tespit edilmistir. 192 hastanin
BT goriintiilemesine ulasiimis ve; bu hastalarin
30'unda (15%) BT bulgulari normal, 162 (84.4%)
inde ise patolojik saptanmistir. Patolojik olarak
90 hastada (45%) konsolidasyon (infiltrasyon),
73 (36.5%) hastada kitle, 41 (20,5%) hastada ka-
vite, 28 (14%) hastada plevral eflizyon, 28 (14%)
hastada mediastinal LAP, 19 (9.5%) hastada
bronsektazi, 10 (5%) hastada pulmoner emboli,
6 (3%) hastada kistik lezyon tespit edilmistir.

Hastalarin tanisinda radyolojik gortintilemenin
yaninda en sik girisimsel islem olarak FOB uygu-
lanmistir (10). Colak ve ark. ise hastalarin akci-
ger grafilerinde en sik 23 (22,77%) infiltrasyon, 8
(7,92%) KOAH ve 7 (6,93%) bronsektazi, 4 (3,96)
kitle, 59 (58,41) normal grafi tespit etmislerdir.
Toraks bilgisayarl tomografilerinde ise en sik 15
(21,73%) infiltrasyon, 7 (10,14%) bronsektazi ve
6 (8,69%) pulmoner tromboemboli, 4 (5,79) kit-
le, 29 (42,02) normal BT tespit etmislerdir. Tani-
sal olarak 16 (17,80%) hastaya fiberoptik bron-
koskopi uygulanmistir (11). Bizim ¢calismamizda
hastalarin hepsine PA-AC grafi, 75'ine (%96.2)
toraks BT, 46'sina (%59) FOB yapilmistir. PA-AC
grafisinde 7 (9%) hastada normal gériiniim sap-
tanirken, torax BT'lerin timiinde patolojik go-
rinum tespit edilmistir. Toraks BT de 35 (44.9%)
infiltrasyon, 18 (23.1%) kavite, 12 (15.4%) eflz-
yon, 9 (11.5%) bronsektazi, 8 (10.3%) mediasti-
nal LAP, 1 (1.3%) kistik lezyon, 1 (1.3%) pulmo-
ner emboli tespit edilmistir.

Calismamizdaki radyolojik goruntiler literattir-
le uyumlu saptanmistir. Ancak PA-AC grafisinde
dusik oranda normal gériiniim olmasi ve toraks
BT'nin tiim vakalarda pozitif olmasinin hasta se-
¢iminden, bolgesel farkliliklardan ve kullanilan
cihazin kalitesinden kaynaklanmis olabilecegini
dusiniyoruz.

Hemoptiziye en sik; akciger kanserleri, tuber-
kiiloz, pndmoni ve bronsektazi neden olmak-
tadir. Bronsektazi (20%), akciger kanseri (19%),
bronsit (18%) ve pndmoni (16%) hemoptizinin
basta gelen nedenleri olarak siniflanmaktadir
(11). Hemoptizili hastalarda yapilan bir ¢calisma-
da AC ca 42.3% le en yuiksek oranda gorulurken



bronsektazi 17.4% ve bronsit 15.7% oraninda
gorildigu bildirilmistir (9). Fakat hasta popu-
lasyonlarinin 6zelliklerine, cografi bélgeye, uy-
gulanan tani tekniklerine ve zaman dilimine
gore bu tanilarin sikliklari degismektedir (15,
16). Tuberkiiloz orani bolgelere goére buyulk
farkhhklar gostermekle birlikte yillar icerisinde
azaldigi gorilmektedir (17). Koca ve ark. nin ¢a-
smasinda en sik hemoptizi nedenleri 88 hasta-
da (28.4%) akciger kanseri, 51 (16.4%) hastada
aktif akciger tuberkilozu, 50 hastada (%16.1)
pnoémoni, 24 (%7.7) olguda idiopatik hemop-
tizi seklinde bildirilmistir. Ayni calismada 220
(%70.7) olguda ilk hemoptizi atagi, 91 (%29.3)
olguda ise tekrarlayan hemoptizi saptanmistir
(9). Balai ve ark. nin calismalarinda etyolojide
en sik 63 (%31.5) akciger kanserinin yer aldig
bildirilmistir. Diger etyolojik nedenler ise; 40
(20%) hastada pnémoni, 24 (12%) hastada tu-
berkiiloz, 18 (9%) hastada bronsiektezi, 2 (1%)
hastada pulmoner aspergilloma, 6 hastada (3%)
coumadin overdozu nedeniyle olusan kanama-
lar seklinde raporlanmistir (10). Colak M. ve ark.
ise, hastalarda saptanan en sik hemoptizi ne-
denlerini 37 ( 36,63%) akut bronsit, 22 (21,78%)
idiyopatik hemoptizi , 21 (20,79%) pnémoni, 7
(6,93%) bronsektazi , 6 (5,94%) pulmoner em-
boli, 4 (3,96%) akciger kanseri, 3 (2,97%) KOAH
alevlenme, 1 (0,99%) pulmoner alveolar hemo-
raji seklinde bildirmislerdir (11). Bizim ¢alisma-
mizda da en sik nedenler 33 (42.3%) AC kanseri,
9 (11.5%) bronsektazi, 11 (14.1%) pnémoni ve 7
(9%) tuberkuloz olarak saptanmistir.

Bulgularimiz literatuirle uyumlu olmakla birlikte
goOzlenen farkhhklarin hasta populasyonlarinin
ozelliklerine, cografi bolgeye ve uygulanan tani
tekniklerine bagli oldugunu distinmekteyiz.

Tedavide ilk adim hava yolu agikliginin ve ok-
sijenizasyonun saglanmasidir. Kanama yerinin
tespiti, konservatif tedavi veya gerekli durum-
larda cerrahi tedavi uygulanabilmektedir (1).

Konservatif tedavi ile olgularin %87’sinde 4 glin
icinde kanama durmaktadir (18). Balci ve ark. ta-
rafindan yapilan bir calismada hastalarin 11'ine
(5.5%) bronkoskopik tedavi, 6'sina (3%) cerra-
hi tedavi uygulanmis ve 1'i (0.5%) dis merkeze
embolizasyon tedavisi icin yonlendirilmistir.
Hastalarin 89'una (44.5%) semptomatik tedavi
uygulanmis ve 93 hasta (%46,5) ise sadece taki-
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be alinmistir (10). Colak ve ark. nin calismasinda
hemoptizi nedenli acile gelen 29 hastanin 17'i
(37.93%), g6gus hastaliklari poliklinigine basvu-
ru yapan 72 hastanin ise 6'si (8.33%) hastaneye
yatinlarak tedavi edilmistir (11). Calismamizda
hastalarin 5'ine (6.4%) bronkoskopi, 5’ine (6.4%)
embolizasyon, 47'sine (60.3%) semptomatik te-
davi, 21'ine (26.9%) ise takip uygulanmistir. Bu
baglamda tedavilerimizin literattirle benzer ol-
dugu saptanmistir. Colak ve ark. nin ¢calismasin-
da 2 (1.98%) mortalite bildirilmistir (11). Bizim
calismamizda ise hastalarin 8'inde (10.2%) mor-
talite gozlendi.

Hemoptizi hayati tehdit edebilen bir durum-
dur. Hastanemizde hemoptiziye neden olan en
sik etkenler sirasi ile akciger kanseri, pnémoni,
bronsektazi, tuberkiloz olarak saptanmistir. En
az etkenler ise pulmoner emboli, aspergilloma,
hidatik kist, hipertasiyon, ve KKY'dir. Hemopti-
zili hastalar sistemik muayeneden gegirilmeli,
etyolojiye yonelik tedavi verilmeli ve gerekli du-
rumlarda cerrahi uygulanmalidir.
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KATARAKT AMELIYATI SONRASI GEC DONEMDE FARKEDILEN
DESCEMET MEMBRAN DEKOLMANINA YAKLASIM

APPROACH TO THE DESCEMET MEMBRANE DETACHMENT THAT IS NOTICED
LATE PERIOD AFTER CATARACT SURGERY
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OZET

Fakoemdiilsifikasyon cerrahisi sonrasi akut kornea édemi geli-
sen bir katarakt olgusunda, Descemet membran dekolmaninin
(DMD) ayirici tani ve tedavisini sunmayi amagladik. 52 yasindaki
bayan hasta, sol gozde rutin fakoemilsifikasyon cerrahisi sonra-
sl postoperatif 16. giin farkedilen DMD'ye sekonder akut kornea
o6demi ve gérme bozuklugu sikayeti ile kinige basvuruyor. OI-
gunun postoperatif 16. giin kontroliinde gérme keskinligi sag
go6zde 0.8, sol gozde ise 50cm’den parmak sayma diizeyinde
oldugu gorildi. Biyomikroskobik muayenede sag gézde niik-
leer skleroz, sol gézde Ust temporal bolge hari¢ yaygin kornea
o6demi izlenmekteydi. Gz ici basinglari her iki gézde normaldi.
Fundus muayenesinde sag dogal, solda net olarak degerlendi-
rilememekle beraber g6z dibi ultrasonografik olarak normaldi.
DMD'den siiphelenilerek anterior segment optik kohorens to-
mografi (ASOCT) ¢ekildi. ASOCT gériintilerinde korneal epi-
telyal ve stromal 6dem altinda ikinci bir 6n kamara olusturan
hiperreflektif bant fark edilmistir. Hastaya DMD ve buna bagli
kornea 6demi tanisi konarak, 6n kamaraya perfloropropan
(C3F8) enjeksiyonu yapildi. Enjeksiyonu takip eden 3. glinde,
parasantral descemet kirisikliklari disinda kornea saydamdi, 6n
kamarada superiorda gaz mevcut idi ve gérme keskinligi 0,2
diizeyine ¢cikmisti. Bu olgu bize 14 glini asan DMD’lerde intra-
kamaral gaz enjeksiyonlarinin etkili bir tedavi ydontemi olabile-
cegini gostermektedir.

ANAHTAR KELIMELER: Korneal 6dem, Descemet membran
dekolmani, Perflorapropan.
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ABSTRACT

We aimed to present the differential diagnosis and treatment of
Descemet membrane detachment (DMD) in a patient with acu-
te corneal edema after phacoemulsification surgery. A 52-ye-
ar-old female patient presented to our clinic with acute corneal
edema and visual impairment secondary to DMD, which was
noticed on the postoperative 16th day after routine phaco-
emulsification surgery in the left eye. On the 16th day, visual
acuity of the case was; 0.8 in the right eye and from 50 cm in the
left eye at the level of counting finger. In biomicroscopic exami-
nation nuclear sclerosis in the right eye, diffuse corneal edema
except the upper temporal region in the left eye was followed.
Intraocular pressures were normal in both eyes. On fundus exa-
mination, the right eye was normal and the left eye was normal
ultrasonographically like the right eye although cannot be eva-
luated clearly. Anterior segment optical cohorens tomography
(ASOCT) was performed with suspicion of DMD. ASOCT images
showed a hyperreflective band that was forming a second ante-
rior chamber under corneal epithelial and stromal edema. The
patient was being diagnosed with DMD and corneal edema re-
lated with this and perfluoropropane (C3F8) injection was made
into the anterior chamber. On the third day following the injec-
tion, the cornea was transparent except for the paracentral des-
cemet wrinkles, there was gas appearance in the anterior cham-
ber and visual acuity increased to 0.2 level according to snellen.
This case shows us that intracameral gas injections can be an
effective treatment modality in DMDs exceeding two weeks.

KEYWORDS: Corneal edema, Descemet membrane detach-
ment, Perflorapropane.
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INTRODUCTION

Descemet membrane is one of the 5 layers of
the cornea which is about 12 um thick in adults
and serves as the basement membrane for the
endothelium. Descemet membrane detach-
ment (DMD) was first described by Samuels in
1928 (1). It is a complication that may develop
after other intraocular surgeries such as glau-
coma, vitrectomy and keratoplasty, especially
cataract surgery (2).

Unsuitable corneal incisions during surgery, too
narrow or too long corneal tunnels, shallow an-
terior chamber, the use of surgical instruments,
risk factors such as rupture in the Descemet
membrane, small perforation and withdrawal
may cause separation of the posterior stroma
descemet surface and cause the formation of
DMD (3). During irrigation process, viscoelastic
material usage, DMD can develop by accumu-
lating fluid between the posterior stroma and
Descemet membrane without disturbing the
design integrity. In addition to surgery, blunt
trauma, congenital glaucoma, and corneal ec-
tasias, as well as osteogenesis imperfecta 'has
been reported to develop spontaneous DMD
in some collagen connective tissue diseases (4).
As a result, corneal edema resistant to medical
treatments develops because it cannot perform
endothelial pump function (5).

For the first time, Mackool and Holtz have clas-
sified DMD as planar (<1 mm detachment, usu-
ally spontaneous reattachment) and nonplanar
(> 1 mm, surgical intervention required) for the
first time (6). In the current diagnostic and the-
rapeutic applications, different classifications
have been added due to the widespread use of
anterior segment optical cohorence tomograp-
hy (ASOCT). Jacob et al. aimed to form a new
treatment scheme by classifying the regatogen,
tractional, bullous and complex headings with
ASOCT (7). Although spontaneous improve-
ment of Descemet membrane detachment can
sometimes be seen, the replacement of Desce-
met membrane is important in treatment. Alt-
hough this placement can be performed with
various approaches such as surgical instrument
manipulation, suturing, air or viscoelastic inje-
ction to the anterior chamber, gas injections
that descend the Descemet membrane with
minimal manipulation are the most preferred
approach (8, 9).

In this case report, the patient presented to our
clinic with intensive corneal edema 16 days af-
ter cataract surgery, which was thought to be
normal, and the importance of the use of ASO-
CT with suspected DMD and the effectiveness
of perflorapropane gas were emphasized. Pa-
tient’s consent form was taken along with insti-
tutional review board approval.

CASE REPORT

A 52-year-old female patient with no other di-
sease underwent phacoemulsification surgery
to her left eye. On the first postoperative day,
topical prednisolone acetate (Pred Forte 1%,
Allergan) 8x1 and Moxifloxacin (Vigamox 0,5%,
Alcon) 5x1 were administered and the patient
was called for control on the third day. The pa-
tient, who did not come to this control, was
admitted to the clinic at the post-op 16 th day
with low vision. Visual acuity of the case was
exact in the right eye and from 50 cm in the left
eye at the level of counting finger. Biomicros-
copic examination revealed clear corneal and
nuclear sclerosis in the right eye. In the left eye,
the cornea was commonly edematous except
for a small area in the upper temporal region
(Figure 1).

Figure 1: Postoperative 16th day corneal stroma with diffuse
edematous appearance except upper temporal quadrant
Intraocular pressures were normal in both eyes.
Fundus examination was normal in the right
eye although it cannot be evaluated clearly on
the left . Ocular ultrasonography retinal vitreo-
us structures in both eyes was traced natural.

ASOCT was performed with suspicion of DMD.
ASOCT images revealed a hyperreflective band
forming a second anterior chamber under cor-
neal epithelial and stromal edema (Figure 2).

Central corneal thickness was measured as 695
um. In order to avoid increasing detachment,
the patient diagnosed with DMD was given an



anterior chamber with a 23 G lateral incision
under topical anesthesia at the level of 10-11
hours at which the corneal edema was at least,
and 10 % concentration of C3F8 (perfluoropro-
pane) gas was given to fill the anterior cham-
ber. The patient was recommended to lie in the
supine position for a good apposition. 5 % hy-
pertonic ophthalmic solution 5x1 was added to
topical prednisolone acetate and moxifloxacin
treatment which were the patient used. On the
third day following the gas injection, visual acu-
ity increased to 0,2 LogMAR and the cornea was
transparent except for paracentral descemet
wrinkles, and anterior chamber gas was present
(Figure 3).

Figure 2: Hyper-reflective band forming a second anterior
chamber under stromal edema on anterior segment optical co-
horens tomography images

Figure 3: Anterior segment structures on the third day fol-
lowing gas injection

Central corneal thickness decreased to 564 um
level. In ASOCT, disappear of DMD and re-sett-
led of Descemet membrane were seen . At the
first month follow-up, the patient's visual acuity
was seen that increasing to 0.07 LogMAR and
the gas completely being absorbed (Figure 4).

Figure 4: Anterior segment structures at the first month fol-
lowing injection
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DISCUSSION

Although DMD is gradually decreasing due to
developing technology and increasing know-
ledge and skills, it is still seen 0.5 % after pha-
coemulsification. The diagnosis of pseudop-
hakic / aphakic bullous keratopathy is one of
the two most common indication groups in
patients undergoing corneal transplantation in
our country and in the world. DMD is one of the
easily treatable causes of pseudophakic bullous
keratopathy (10, 11). DMD treatment is possible
with a small amount of gas that can be delive-
red to the anterior chamber with a small incisi-
on, while the treatment of bullous keratopathy
is keratoplasty.

Corneal edema may not be recognized by the
surgeon, especially ifthe DMD occurs during the
final stages of cataract surgery, such as lens pla-
cement, viscoelastic drainage, or stromal hydra-
tion of paracentesis site. In our case, we think
that DMD may have developed during stromal
hydration of paracentesis site at the final sta-
ge of the surgery. On the day after the surgery,
according to the prevalence of descemet deta-
chment, diffuse edema, which can involve the
entire cornea, can prevent the recognition of
DMD. This complicates the differential diagno-
sis of severe endothelial trauma, preoperative
undetected endothelial insufficiency, endothe-
lial toxicity (TASS) and descemet membrane de-
tachment (12, 13). While DMD can be detected
by careful biomicroscopic examination in the
early period, it is very difficult to detect with bi-
omicroscope in the late period due to intensive
corneal edema. In these cases, DMD is suspec-
ted and further imaging methods such as ASO-
CT and corneal topography should be used.

While small DMD may close spontaneously, lar-
ger DMDs should be treated as soon as they are
recognized for complications. As in our case,
spontaneous closure of a DMD 16 days after
the operation is very difficult. In these cases,
Descemet membrane should be urgently apo-
sosed. Although many techniques are used for
the application of Descemet membrane, the
first choice is usually air because it is cheap
and accessible. However, air is not preferred in
long-term DMDs because of its limited effica-
cy, rapid absorption and increasing the risk of
infection due to repeated application. Another



353

option is to use slowly absorbing gases such as
sulfur hexafluoride (SF6) and perfluoropropa-
ne (C3F8) as buffering agents. As a result of the
increasing volume of these gases in the anterior
chamber due to the expansion properties, en-
dothelial toxicity problem may occur with the
increase of intraocular pressure. Therefore, it is
recommended that the gases be given at a dilu-
ted concentration (14). In recent years, intraca-
meral injections with SF6 or C3F8 gas have ga-
ined increasing acceptance as an effective and
effective treatment option for DMD (15). In our
case, DMD was suspected in the patient who
admitted to the clinic 16 days after the usual
phacoemulsification and was successfully trea-
ted after 10 % C3F8 gas injection to the patient
whose diagnosis was confirmed by ASOCT.

Itis necessary to benefit from imaging methods
such as ASOCT with suspected DMD in inten-
sive corneal edema. Even in DMDs exceeding
two weeks, we think that gases such as C3F8
given to the anterior chamber are effective in
reducing corneal edema by aposing DM.
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COCUKLARDA NADIR GORULEN BiR TANI: JUVENIL FIBROMIYALJi

A RARE DIAGNOSIS IN CHILDREN: JUVENILE FIBROMYALGIA
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OZET

Juvenil fibromiyalji (JFM) cocuklarda goriilen kronik bir agri du-
rumudur. Oldukga nadir gorilen bu hastalik ilk kez 1985 yilinda
tanimlanmistir. Kiiglik yaslarda goriilse de addlesanlarda gortl-
me sikhgr artmaktadir. Kiz cocuklari daha cok etkilenmektedir.
Yapilan arastirmalara ragmen net bir etyoloji belirlenememistir.
Bazi sinapslarin asiri hassaslasmasi ve sinaptik araliktaki aktivite
artisina baglh oldugu distiniilmektedir. Cocuklarda yaygin agri,
yorgunluk, uyku gticligi ve okul devamsizliklari ve okul basa-
risinda azalmaya neden olmaktadir. Bu durum hastalarin yasam
kalitesini etkilemektedir. Hem aile icin hem de hasta agisindan
oldukca 6nemli bir morbidite sorunudur. JFM temel 6zellikleri
ile yetiskin hastalardaki klinige benzemektedir. Yetiskinlerden
farkh olarak JFM tanili cocuklarda eklem gevsekligi veya hi-
permobilitesi daha yaygin goérilmektedir. Hastaligi saptamak
icin spesifik tanisal testler yoktur. Tani koymak oldukga zordur.
Semptomlar ayrintili fizik muayene ve klinik bulgular ile birlik-
te degerlendirilmelidir. Semptomlar ayrintili fizik muayene ve
klinik bulgular ile birlikte degerlendirilmelidir. Yunus ve Massi
tarafindan 1985 yilinda JFM icin gelistirilen kriterler ¢cocuklar-
da yeniden revize edilmistir. Ayrica Amerikan Romatoloji Koleji
1990 yilindaki kriterleri de yeniden diizenlenerek tani konulma-
sinda kullaniimaktadir. Erken tani konulmasi ve uygun tedaviye
zamaninda baslanmasi hastanin yasam kalitesi acisindan olduk-
ca 6nemlidir. Ayirici tanida tiim kronik agri sikayetleri degerlen-
dirilmelidir. Tiroid disfonksiyonu, sistemik lupus eritematozus,
juvenil idiyopatik artrit, uyku bozukluklar gibi hastaliklarin dis-
landigindan emin olmak icin ayrintili bir fizik muayene ve 6yki
alinmasi gerekir. JFM tedavisinde psikososyal destek, uygun
fizyoterapi ile slirekli aktivite oldukca faydalidir. Hastaliga ek so-
runlar da multi-disipliner bir sekilde tedavi edilmelidir. Tedavi-
de baslica amag agrinin giderilip hastanin islevselliginin en Gst
diizeye cikarilmasidir. Bu yazida pediatri polikliniklerinde nadir
olarak akla gelen JFM 'yi gézden gecirmeyi amacladik.

ANAHTAR KELIMELER: Juvenil fibromiyalji, Pediatri, Romato-
loji.
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ABSTRACT

Juvenile fibromyalgia (JFM) is a chronic pain condition in child-
ren. This extremely rare disease was first described in 1985.
Although it is seen at young ages, its incidence is increasing in
adolescents. Girls are more affected. Despite the researches, a
clear etiology has not been determined. It is thought to be due
to hypersensitivity of some synapses and increased activity in
the synaptic space. It causes widespread pain, fatigue, sleep
diffuculties and school absenteeism in children, and a decrea-
se in school success. This situation affects the quality of life of
the patients. It is a very important morbidity problem for both
the family and the patient. JFM is similar to the clinic in adult
patients with its basic features. But unlike adults, joint laxity
or hypermobility is more common in children diagnosed with
JEM. There are no specific diagnostic tests to detect the dise-
ase. Although it is difficult to diagnose, symptoms should be
evaluated together with a detailed physical examination and
clinical findings. The criteria developed by Yunus and Massi for
JFEM in 1985 were revised for children. In addition, the American
College of Rheumatology is used in the diagnosis by rearran-
ging the 1990 criteria. Early diagnosis and timely initiation of
appropriate treatment are very important for the patient's qu-
ality of life. All chronic pain complaints should be evaluated in
the differential diagnosis. A detailed physical examination and
anamnesis should be taken to ensure that diseases such as th-
yroid dysfunction, systemic lupus erythematosus, juvenile idio-
pathic arthritis, and sleep disorders are excluded. Psychosocial
support, appropriate physiotherapy, and continuous activity
are very beneficial in the treatment of JFM. Additional problems
should also be treated in a multidisciplinary manner. The main
purpose of the treatment is to relieve pain and maximize the
functionality of the patient. In this article, we aimed to review
JEM, which is rarely considered in pediatric outpatient clinics.
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GiRiS VE EPIDEMIYOLOJi

Juvenil fibromiyalji (JFM) yaygin kas-iskelet ag-
rsi, yorgunluk, uyku glicligu ve fiziksel aktivite-
de bozulma ile karakterize kronik bir agri duru-
mudaur (1). Cocuklarin, 6zellikle adolesanlarin %
1 ila % 6'sin1 etkilemekte olup kiz ¢cocuklarinda
daha sik gozlenmektedir (2, 3). 5 yas oncesi bil-
dirilen vakalar olmakla birlikte prevalansi biiytk
Olcude etnik kdken, genetik yatkinlik, sosyo-kul-
turel 6zellikler ve populasyonun psikolojik du-
rumundan etkilenmektedir (4). ilk kez 1985 yi-
linda 33 ¢cocuktan olusan bir calismada Yunus ve
Masi tarafindan klinik 6zellikleri tanimlanmistir
(5). Etkilenen cocuklarin ve ailelerinin yasam
kalitesinin bozulmasina neden olmakla birlikte
onemli bir morbidite nedenidir (6). Agrn enfla-
masyondan kaynakli olmayip net bir etiyolojiye
sahip degildir. Yapilan ¢alismalarda beyinde-
ki agr reseptorlerinin islev bozukluguna bagli
olabilecegi bildirilmektedir (7). Hastalar genel-
likle ergenlik baslangicinda ve tanidan birkag yil
Oonce semptomlar yasarlar. Tipik olarak kendili-
ginden duzelmesi beklenen “bliyuime agrilan”
olarak degerlendirilip tekrarlanan laboratuvar
incelemeleri, sik hekim ziyaretleri ve brans uz-
manlarina sevk ile hastalar icin 6Gnemli olabile-
cek rahatsizliklara ve maliyete neden olmakta-
dir. Agn sikayetleri diizelmediginde ve 6zellikle
uyku problemleri, kalici yorgunluk sikayetleri
eslik ettiginde tani icin JFM distndlmelidir. Ay-
rica irritabl bagirsak sendromu, sik bas agrilari
gibi somatik sikayetler ile birlikte duygu durum
bozukluklari eslik ettiginde JFM olabilecegi ko-
nusunda dikkat etmek gerekmektedir.

PATOFIiZYOLOJi

Fibromyaljinin (FM); genetik ve dis etmenlere
bagli olarak merkezi sinir sisteminde duyarlas-
ma ve sinaptik iletimdeki aktiviteye bagl de-
gisikliklerle merkezi nosiseptif devrelerin asiri
uyarilmasi sonucunda oldugu dustnulmekte-
dir (8, 9). Kantitatif duyusal test ile anormallikler
gosterilmistir. Pediatrik hastalarda yapilan bir
calismada, fibromyalji tanili hastalarda saglikh
akranlarina oranla daha yuksek oranda basing
agrisi saptanmistir (10). Kronik yaygin agri bildi-
ren FM hastalarinda yapilan ailevi calismalarda
yaklasik %25’inde genetik yatkinlik bildirilmek-
tedir (11). FM'deki epigenetik ve patofizyolojik
degisikliklerle ilgili yapilan son calismalarda ise

spinal sivida microRNA ve dermal sinir lifi cap-
larinda degisiklikler oldugu gosterilmistir (12,
13). Anti nikleer antikor testi pozitif olan bir
grup FM tanili olan cocuklarda lupus benzeri
semptomlar gézlenmistir (14). Bazi calismalarda
hormonal olarak da etkilenim olabilecegi bildi-
rilmistir. Yapilan tiim ¢alismalara ragmen FM'nin
patofizyolojisi belirsizligini korumaktadir. Pa-
togenezde kas-iskelet sistemi, noroendokrin
sistem ve merkezi sinir sisteminin bu bozukluk-
ta 6nemli bir rol oynadigi dustnilmektedir (15).
KLIiNiK

Yapilan calismalar kisitli olsa da JFM'nin temel
Ozellikleri yetiskin FM'e benzemektedir. Yetis-
kinlerden farkli olarak JFM tanili cocuklarda
eklem gevsekligi veya hipermobilitesi daha
yaygin goriilmektedir (16). En 6nemli semptom
olan kronik yaygin agri, herhangi bir viicut do-
kusunda lokalize degildir ve bélgeden bdlgeye
gezici karakterdedir. Yorgunluk belirtileri, uyku
bozukluklari, bilissel degisiklikler, duygu durum
bozukluklar ve cesitli somatik semptomlar or-
taya cikmakta ancak siddeti yetiskinlere oranla
daha az seyretmektedir (15). Disotonomi, kol-
lajen yapilarda degisikliklerle artmis vazodila-
tasyon ve staz sonucunda olusan hipermobi-
litenin 6nemli bir 6zelligidir (17). Sikhkla JFM
hastalarinda gorilen ortostatik bas dénmesi,
kabizhk ve ishal vb. klinik semptomlar komor-
bid durumlardir. Ligamentdz gevsekligin yasla
birlikte azaldigi g6z 6ntine alindiginda, JFM'de
(6zellikle baslangi¢ hipermobilitesi olanlarda)
daha yaygin olarak gozlemlenmektedir. Psiko-
lojik olarak, anksiyete semptomlari JEM'li has-
talarda belirgin sekilde artmistir. Yapilan calis-
malarda JFM hastalarinin % 75'inden fazlasinda
yetiskinlik doneminde de anksiyetenin devam
ettigini bildirilmektedir (18). Ayrica JFM'li has-
talar diger kronik agri turlerine sahip adolesan-
lara ve saglikl bireylere oranla daha duistk bir
yasam kalitesine sahip olup daha fazla depres-
yon semptomlarina sahiptir (19, 20). JFM'li has-
talarda yaygin agrilari, bozulmus uyku diizen-
leri ve kronik yorgunluklari nedeniyle sik okul
devamsizhgi gorilmektedir (21). Bir calismada,
ebeveynlerin % 12'si cocuklarinin kronik agrilari
nedeniyle evde egitim almayi tercih ettiklerini
belirtmis olup okula gitmeyenlerin ortalama
yilda 41 giin devamsizhk yaptiklarini bildirmis-
lerdir (22).



TANI

JEM tanisini koymak icin herhangi bir spesifik
test yoktur. Kapsamh bir fizik muayene, hasta
Oykusu ve ayirici tani ile tani konulmaktadir. Yu-
nus tarafindan 1985 yilinda JFM icin gelistirilen
kriterler cocuklarda FM tanisi icin yetiskinlere
gore daha az hassas nokta gerektirir (Tablo 1).

Tablo 1: Yunus ve Masi Juvenil Fibromiyalji Sendromu Tani
Kriterleri

Major kriterler

1. Ug veya daha fazla bolgede, en az 3 ay siiren jeneralize kas-iskelet agrisi
2. Altta yatan tibbi durum yoklugu

3. Normal laboratuvar testleri

4, Bes veya daha fazla tipik hassas nokta

Minor Kriterler (Asagidaki 6zelliklerden tigiiniin varhgi)
1. Kronik anksiyete veya gerginlik

2. Yorgunluk

3. Kotii uyku

4. Kronik bas agris1

5. irritabl bagirsak sendromu

6. Subjektif yumugak doku sismesi

7. Uyusukluk

8. Fiziksel aktivitelerle agri modiilasyonu

9. Hava faktérlerine gore agri modiilasyonu

10. Anksiyete veya stres ile agr1 modiilasyonu

Ayrica, yalnizca agri ve hassasiyetin varligina da-
yanan Amerikan Romatoloji Koleji (ARC) 1990
kriterlerinin aksine, FM'nin daha genis spektru-
munu temsil eden ek semptomlari da icerirler.

Bu semptomlar arasinda anksiyete, yorgunluk,
zayif uyku, bas agrisi, irritabl bagirsak sendro-
mu, stbjektif yumusak doku sismesi, uyusma,
fiziksel aktivite ile agri modulasyonu, hava du-
rumuna gore agri modulasyonu ve anksiyete ve
sikinti ile agrn modulasyonu bulunmaktadir.

Bir cocukta FM tanisi, 10 semptomdan 3'Unin
bulunmasi ile konulur (5). 2010 yilinda, Ameri-
kan Romatoloji Koleji tarafindan yetiskinler icin
kullanilmak tzere yeni FM kilavuzlari gelisriti-
rildi ve 1990 kriterlerinde bulunmayan bir dizi
semptomun dahil edilmesi gerektigi kabul edil-
di (23). Bu kriterler daha sonra JFM sendromu-
na uyarlandi ve 2015 yilinda Ting ve arkadaslari
tarafindan yayinlandi (24). Ayrica tanida yetis-
kin FM calismasinda kullanilan ayni Yaygin Agri
indeksi ve Somatik Semptom Siddeti dlcegi de
kullanilmaktadir. Cocukluk ve ergenlik done-
minde meydana gelen gelisimsel degisiklikler,
pediatrik agrinin 6lctilmesini zorlastirmaktadir.
Tiroid disfonksiyonu, sistemik lupus eritemato-
zus, juvenil idiyopatik artrit, uyku bozukluklari
gibi hastaliklarin dislandigindan emin olmak
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icin ayrintili bir fizik muayene ve 6yku alinma-
si gerekir. Spesifik bir laboratuvar tetkiki olma-
makla birlikte son 6-12 ay icinde bakilmadiysa
rutin kan tetkik kontrolu 6nerilmektedir.

AYIRICI TANI

FM'li hastalarin en belirgin sikayeti viicut agrisi
oldugundan, ayirici tanisi icin ¢ok cesitli diger
agnl durumlar g6z 6niinde bulundurulmalidir.
Sikhkla genclere kronik yorgunluk sendromu
tanisi konulmaktadir (25). inflamatuar barsak
hastaligi ile ortisen bulgular olabilir. Bas ag-
nsi baslica semptomsa, gerilim tipi bas agrisi,
fonksiyonel bas agrisi veya migren gibi tanilara
odaklanilabilir.

FM ayiricl tanisinda, yaygin agr ve yorgunluk
semptomlar olan hastaliklar mutlaka goézden
gecirilmelidir. Bu bozukluklar arasinda hipoti-
roidizm, inflamatuar ve diger miyopatiler, poli-
miyalji romatika, diger romatizmal hastaliklar,
viral enfeksiyonlar ve ciddi D vitamini eksikligi
yer alir (26, 27).

TEDAVI

Juvenil fibromiyaljinin tedavisi semptomlarin
ve komorbiditelerin kontroll icin multidisipli-
ner olmalidir. Tedavinin hedefleri, agrinin gide-
rilmesi, islevselligin saglanmasi, okula devam-
sizhdgin azaltilmasi, sosyal izolasyonu ortadan
kaldirilmasi, kendine glvenin glclendirilmesi
ve agriyla bas etme stratejilerinin gelistirilmesi
olmalidir (28). Ayrica, ebeveynlerin JFM teda-
visinde ev ve okul ortaminda nasil basa cikila-
cagina dair rehberlik almalarn gerekmektedir.
Ebeveynlerin ¢cocuklarin tedavisine katilimi, en-
gellilik ve duygu-durum sonuclarinda iyilesme-
yi hizlandirmaya yardimci olacaktir.

Kashikar-Zuck ve ark. tarafindan uygulanan bi-
lissel-davranisci terapi ile hastalarin uzun sureli
izleminde fonksiyonel dizelme saptanmistir
(29). Bununla birlikte, bilissel-davranisci terapi-
nin amaci fiziksel aktivite diizeyini arttirmaktir.
Ancak JFM 'li ergenler, fiziksel egzersizi ve fi-
ziksel aktiviteye daha fazla katilimi tesvik eden
tedavi Onerilerine ragmen oldukga hareketsiz
olma egilimindedir. Egzersizin agrinin azaltil-
masi ve gunluk isleyisin iyilestirilmesi tzerinde
olumlu etkileri oldugunu bilinmektedir. Ozellik-
le direng egzersizi fiziksel yorgunlukta azalma
ile iliskili iken aerobik egzersizler (6rnegin yuru-
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me, sabit bisiklet ve suda egzersiz) agrinin azal-
tilmasi Uzerinde daha guclu bir etkiye sahiptir
(30, 31). Farmakolojik tedavi, hem etkinlik hem
deyan etkiler acisindan dikkatlice degerlendiril-
melidir. Kas gevseticiler, analjezikler ve trisiklik
antidepresanlar gibi ilaglarla kullanilabilir ancak
kesin fayda icin kanit olmadikga ilaglar kesilme-
lidir (32). Bilissel-davranisci terapilerin kas agrisi,
karin agnisi, bas agrilari dahil olmak Gizere cesitli
agn sikayeterinde agn kontroli saglayabilece-
gi ve cocuklarda farmakolojik tedavilere oranla
daha uygun oldugu bilinmektedir (33).

JEM 'nin kronik fiziksel ve psikolojik semptom-
larla yetiskinlige kadar devam eden bir durum
olup ergenlik doneminde dogru sekilde tanim-
lanmasini ve tedavi edilmesi olduk¢a 6nemlidir.
Pediati polikliniklerinde JFM mutlaka dustnul-
meli tani ve tedavi yonetiminde erken davranil-
malidir. Mevcut yapilan calismalarda hastalarin
uzun vadede dizenli egzersize katilmasi, bilis-
sel-davranisci terapi ile birlikte aktif basa ¢ikma
becerileri egitimini icerenler multidisipliner te-
davi programlarinin faydali oldugu gorilmek-
tedir.
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