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0z
Amac: Bu galisma, Tiirkiye’de yiiz ylize egitimin stirdiiriildiigii
iki donemde uygulanan COVID-19 yo6netim algoritmalarini ve
sonuglarin1  karsilagtirarak, ¢ocuklarin  salginda  pozitiflik
durumunun belirlenmesi ve algoritmalarin degerlendirilmesi

amact ile yapilmistir.

Gere¢ ve Yontemler: Calisma, tanimlayici tiirde yapilmistir.
Yiiz yiize egitimin basladigi dénemler olan 21 Eyliil-16 Kasim
2020 tarih araligr ile 6-20 Eyliil 2021 tarih araliginda Kayseri
ilinde egitim gormekte olan 6-18 yas araligindaki ¢ocuklarin
PCR test sayilar1 ve sonuclart degerlendirilmistir. Her iki
donemde uygulanan COVID-19 yonetim algoritmalar1 bu
sonuglar lizerinden ele alinarak, COVID-19 pandemisindeki
etkileri ve sonuglar karsilastiriimstir.

Bulgular: Bu c¢alismada 2020 yilinda 21 Eylil-16 Kasim
arasinda saptanan 32558 vakanin 2544’1 (%7,8’1) 6grenci iken,
2021 yilinda 6-20 Eyliil aras1 saptanan 14176 vakanin 3020’si
(%21.3°1) 6grencidir. 2021 yilinda tiim vakalar igindeki 6grenci
yiizdesi 2020 yilina gore yiiksek olup aradaki fark istatistiksel
olarak anlamli bulunmustur (p<0.001).

Sonu¢: Bu calismada 2020’ye kiyasla 2021°de saptanan
COVID-19 vaka sayisinda ve vakalar i¢inde 6grenci yiizdesinde
artts oldugu goriilmektedir. Bu durumun sebebi, ele alinan
donemlerde birbirine kiyasla toplumsal hareketliligin artmasi ve
okullarda uygulanan izolasyon algoritma farkliliklar1 olabilir.
Yillar arasinda farklilik gosteren vaka sayist artisinin ve
ogrencilerin vaka sayisina etkisinin ortaya konulabilmesi i¢in
etmenlerin  kontrol edilebildigi,

diger daha genis c¢apta

caligmalara ihtiyac vardir.

Anahtar Kelimeler: COVID-19, okul ¢ocuklari, algoritma

ABSTRACT
Objective: This study was conducted with the aim of
determining the positivity of children in the epidemic, by
comparing the COVID-19 management algorithms and their
results applied in the two periods when face-to-face education

was carried out in Turkey.

Material and Methods: The study was conducted in
descriptive type. The PCR test numbers and results of children
aged 6-18 years studying in Kayseri province between
September 21, November 16, 2020, and September 6-20, 2021,
which are the periods when face-to-face education started, were
evaluated. The effects and results of the COVID-19 pandemic
were compared by considering the COVID-19 management
algorithms applied in the both periods, on the basis of these
results.

Results: In our study, 2544 (7.8%) of 32558 cases detected
between September 21 and November 16 in 2020 were students,
while 3020 (21.3%) of 14176 cases detected between 6-20
September in 2021 were students. The percentage of students in
all cases in 2021 was higher than in 2020, and the difference
was statistically significant (p<0.001).

Conclusion: In our study, it is seen that there is an increase in
the number of COVID-19 cases and the percentage of students
detected in 2021 compared to 2020.This may be due to the
increase in social mobility and differences in the isolation
algorithms applied in schools compared to each other in the
periods analyzed. In order to reveal the increase in the number
of cases that differ between years and the effect of students on
the number of cases, there is a need for larger studies in which
other factors can be controlled.

Keywords: COVID-19, school children, algorithm
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GIRiS

Insanlar1 etkileyen, SARS-CoV-2’nin sebep oldugu
bulasici solunum yolu hastaligina Koronaviriis Hastalig1
2019 (COVID-19) denilmektedir (1). Tlk olarak Cin’de
2019 yilinin sonunda goriilen hastalik, siiratle diinya
geneline yayilmis ve Diinya Saghk Orgiiti (DSO)
pandemi ilan etmistir (2). COVID-19 pandemisi 2021
Ekim itibariyla halen siirmekte olup, diinya genelindeki
tim tlkeler salgmn igin ¢esitli dnlemler almaya devam
etmektedir. Alinan 6nlemlerin birisi de egitim-6gretimin
COVID-19’a gore diizenlenmesi olmustur. Pandeminin
uzamasi ile bazi iilkeler okul gocuklarmin egitimini
uzaktan (online) yaparken bazi iilkeler de koruyucu
tedbirler alarak yiiz ylize egitime ge¢mistir (3).
Tirkiye’de egitim-0gretim sistemini ve siirecini
etkileyen en 6nemli karar, 16 Mart 2020 tarihinden
itibaren yliz yilize egitime ara verilmesi ve uzaktan
egitime gecilmesi kararidir (4). Haziran 2020 itibartyla
Tiirkiye’nin dahil oldugu pek ¢ok iilke COVID-19’a
kars1 bir dizi 6nlem alarak yiiz yiize egitime baslamistir
(5). Yz yiize egitim i¢in 2020 yilinda T.C. Saglik
Bakanligi’nin yayimnladigt COVID-19 Salgin Yonetimi
ve Caligma Rehberi’ne gore smifta pozitif bir vaka
saptandiginda sinif karantinaya alinmustir (6).

2020 ve 2021 yillart igerisinde yiiz yiize egitim ara ara
kesintiye ugramakla birlikte, T.C. Milli Egitim
Bakanligi 6 Eyliil 2021°de yeniden yiiz yiize egitime
gecilecegini duyurmustur (7). Yiiz yiize egitime gecis
icin 2021 yilinda T.C. Milli Egitim Bakanlig1 ve T.C.
Saglik Bakanligi is birligiyle "Okullarda COVID-19
Pozitif Vaka Cikmasit Durumunda Yapilmasi Gereken
Uygulamalar Rehberi" hazirlanmigtir. Bu kapsamda, bir
smifta 6grencilerden herhangi birine COVID-19 tanisi
konulmasi durumunda &grencilerin izleme alinmasi ve
okula devam etmesi, 6gretmenlerin de izleme alinmasi
ve egitim vermeye devam etmesi planlanmigtir. Ayni
smifta 10 giin iginde 2. kez vaka ¢ikmasi durumunda
smiftaki 6grencilerin tamamiin yakin temash olarak
kabul edilerek, bu dgrencilerin eve gonderilmesi ve 14
glin boyunca temash takibine alinmasi planlanmistir

(7,8).

COVID-19 nedeniyle 6liim gocuklarda eriskinlere gore
sayica daha azdir. Bu durum ¢ocuklarda immiin sistem
yaniti  farkliligi, ¢ocuklarm asemptomatik olup
hastaneye basvurmayip test yaptirmamast gibi
nedenlerden kaynaklaniyor olabilir (9). Yapilan bir
calismada 5-17 yas aras1 4648 6grenciden tarama amacli
aliman PCR numunelerinde %0.9 oraninda pozitiflik
saptanmugtir (10). Bu kapsamda c¢ocuklarda pozitiflik
durumunun saptanmasi hastaligin yayilmasi agisindan
onem arz etmektedir.

COVID-19 hakkindaki bilgi birikimi arttik¢a, hastaligin
cocuklari nasil etkiledigine dair anlayis degigsmekte ve
bu anlayis dogrultusunda egitim-6gretim uygula-
malarinda ilkeler arasinda algoritma farkliliklar
olabilmektedir (3). Bu calisma, Tiirkiye’de yiiz yiize
egitimin stirdiiriildiigii iki donemde uygulanan COVID-
19  ybnetim  algoritmalarini  ve  sonuglarini
karsilastirarak, toplumsal  hareketlilik  verileri
araciligtyla ¢ocuklarin salginda pozitiflik durumunun

belirlenmesi ve algoritmalarin degerlendirilmesi amaci

ile yapilmustir.

GEREC VE YONTEM

Calisma, tanimlayict tlirde yapilmistir. Yiiz yiize
egitimin bagladigi dénemler olan 21 Eyliil-16 Kasim
2020 tarih araligi ile 6-20 Eylil 2021 tarih araliginda
Kayseri ilinde egitim gormekte olan 6-18 yas
araligindaki ¢ocuklarn PCR test sayilari ve sonuglari
degerlendirilmistir. Her iki tarih araliginda COVID-19
Real Time-PCR (RT-PCR) testi yapilip pozitif saptanan
6-18 yas arasinda olan, okul dncesi (anaokulu), ilkokul,
ortaokul ve lisede 6grenim goéren 6grencilerin tamami
calismanin evrenini olugturmustur.

Bu ¢alisma i¢in 6ncelikle T.C. Saglik Bakanligi Bilimsel
Aragtirma Platformu’ndan izin alinmig daha sonra T.C.
Saglik Bakanligi Kayseri i1 Saghk Miidiirliigii’nden E-
93079172-703.01 say1l1 arastirma izni alinarak Karabiik
Universitesi Girisimsel Olmayan Klinik Olmayan
Arastirmalar Etik Kurulundan 18/11/2021 tarihli ve
2021/723 numarali etik kurul izni alinmistir. COVID-19
RT-PCR testi uygulanan 6grencilerin test sonuglari, test

sonucu saptanan COVID-19 mutasyon tipleri, hastaneye
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yatma durumlart ile dgrencilere ait tibbi veriler Halk
Sagligi Yonetim Sistemi (HSYS) ve Hastane Bilgi
Yonetim Sistemi (HBYS) araciligiyla elde edilmistir.
Sonuglar katilimecilarin  demografik dzellikleri ile
birlikte analiz edilmistir.

Toplumsal hareketlilik ve vaka sayist iligkisini
incelemek i¢in baz aldigimiz déonemler olan 21 Eyliil-16
Kasim 2020 ve 6-20 Eyliil 2021 tarihlerine ait
hareketlilik verileri, bu tarihlerden 14 giin 6ncesine ait
hareketlilik verileri ile birlikte ele alinarak incelenmistir.
Ele alan iki ayr1 donem arasindaki siire farkliligimin
nedeni, hasta bilgilerinin elde edildigi Halk Saglig
Yonetim Sistemi’nin c¢alismanin gergeklestirildigi bu
donemlerde farkli ozellikler gdstermesi, bu sistem
iizerinden geriye doniik olarak taramanin yapilabildigi
siirelerin farkli olmasidir. Bu ¢alismada HSYS’nin izin
verdigi 6l¢iide geriye doniik olarak tarama yapilarak veri
elde edilmesi galismanin kisitliliklarindandir.
HSYS’den kaynaklanan ve bu galismada kisitliliga
neden olan bir bagka durum ise sadece 2021 yilinda ele
aliman dénemdeki COVID-19 verilerine (exitus sayisi,
varyant sayist vb.) detayli olarak ulasilmasi, 2020
yilinda ele alman dénemdeki COVID-19 verilerinin
detayina ise erisilememesi ve ¢alismada her iki donemin
kiyaslanamamasidir.

Google Topluluk Hareket Raporlari, bolgelere gore
farkli yer kategorilerindeki hareket egilimlerini
gostermektedir. Bu yerler; perakende ve rekreasyon,
market ve eczane, parklar, toplu tagima istasyonlari, is
yerleri ve konut olmak {iizere 5 farkli kategoride
smiflandirilmigtir. Verilerde, market ve park gibi yerlere
gidilmesinin her cografi bolgede nasil degisiklik
gosterdigi belirtilmektedir. Hareket verileri, kategorilere
ayrilmig yerlerin ziyaret¢i sayisinin veya bu yerlerde
gecirilen siirenin referans gilinlere kiyasla nasil
degistigini gostermektedir. Referans giin, 3 Ocak - 6
Subat 2020 tarihleri arasindaki 5 haftalik doneme ait
ortanca degerdir. Toplumsal hareketliligin referans giine
kiyasla degisimi ylizde olarak ifade edilmektedir (11).
Bu calismada Kayseri ilinin hareketlilik verisi, 5 farkli
kategorideki hareket degisiminin ortalamasi alinarak tek

bir deger olarak kullanilmistir.

Toplumsal Hareketlilik Verileri “Google-COVID-19
Community Mobility Reports” web sitesinden

(https://www.google.com/covid19/mobility/) bolge

Comma-Separated Values (CVS) formlart indirilerek
elde edilmistir. Veriler giinliik bigimde belgelenmistir.
Toplumsal hareketlilik verileri, verilerin 5 giinliik
hareketli ortalamasi alinarak grafige aktarilmistir.

Calismanin veri analizi bilgisayarda IBM SPSS
statistics for Windows, version 21 paket programi
kullanilarak yapilmistir. Verilerin analizinde frekans,
ortalama, standart sapma, minimum ve maksimum
degerleri tanimlayict veriler olarak belirlenmistir.
Kategorik verilerin kargilastirilmasinda Ki-kare testi
kullanilmistir. p<0.05 istatistiksel olarak anlamli kabul

edilmigtir.

BULGULAR

Bu ¢alismada 2021 y1l1 6-20 Eyliil aras1 3020 6grencinin
COVID-19 PCR testi pozitif tespit edilmistir. Bu
Ogrencilerin yaslari 6-18 arasinda olup, yas ortalamalari
13,4+2,9°diir.

Bu ¢alismada 2021 y1l1 6-20 Eyliil aras1 COVID-19 PCR
pozitif dgrencilerin 1540’ min (%51.0) erkek oldugu,
32’sinin (%]1.1) yatarak tedavi oldugu, 20’sinin (%0.7)
pnémoniye yakalandigi, 5’inin (%0.2) yogum bakimda
yattig1, 1’inin ex. oldugu (kronik bobrek yetmezligi olan
vaka), 3’linlin (%0.1) ek hastaligi oldugu goériilmiistiir.
Bu hastaliklar 1 kiside kanser, 1 kigide hipertansiyon, 1
kiside ise kronik bobrek yetmezligidir (Tablo 1).

Bu ¢alismada 2021 y1l1 6-20 Eyliil aras1 COVID-19 PCR
testi pozitif tespit edilen 3020 6grencinin PCR
numunelerinde  yapilan mutasyon ¢aligmalarinin
1875’inde (%62.0) delta varyanti, 9’unda (%0.2)
Ingiltere varyant: tespit edilmistir. 1084’iinde (%35.8)

ise mutasyon tespit edilmemistir (Tablo 2).
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Tablo 1: Kayseri’de 6-20 Eyliil 2021 tarihleri arasinda
COVID-19 RT-PCR pozitif saptanan O6grencilerin

ozellikleri
OZELLIKLER n(%)
o Erkek 1.540 (51.0)
CINSIYET
Kiz 1.480 (49.0)
YATARAK - Yatarak tedavi 32 (1.1)
AYAKTAN
TEDAVI Avyaktan tedavi ~ 2.988 (98.9)
DURUMU
PNOMONI Var 20 (0.7)
OLMA
Yok 3.000 (99.3)
DURUMU
i Evet 5(0.2)
YOGUN BAKIM
Hay1r 3.015 (99.8)
Evet 3(0.1)
EK HASTALIK
Hayir 3.017 (99.9)
EX Evet 1(0.03)
Hayir 3.019 (99.97)
TOPLAM 3.020 (100.0)

Tablo 2: Kayseri’de 6-20 Eyliil 2021 tarihleri arasinda
COVID-19 RT-PCR pozitif saptanan O6grencilerin

mutasyon sonuglart

Tablo 3: Kayseri’de 6-20 Eyliil 2021 tarihleri arasinda
COVID-19 RT-PCR pozitif saptanan 06grencilerin
mutant olup olmamalarina gore yatarak-ayaktan tedavi
durumlarinin karsilagtirilmasi
YATARAK AYAKTAN
TEDAVI TEDAVI TOPLAM
n (%) n (%)

MUTANT 16 (0.8) 1.920 (99.2) 1936
DEGIL 16 (1.5) 1.068 (98.5) 1084

MUTASYON SONUCU n (%)
DELTA VARYANTI 1.875 (62.0)
INGILTERE VARYANTI 9(0.2)
DIGER VARYANT 52 (1.7)
VARYANT DEGIL 1.084 (35.8)
TOPLAM 3.020 (100.0)

X2:2.8 p>0.094

Bu ¢alismada 2020 yilinda 21 Eyliil-16 Kasim arasinda
saptanan 32558 vakanin 2544’# (%7.8°1) 6grenci iken,
2021 yilinda 6-20 Eyliil arasi saptanan 14176 vakanin
3020°si (%21.3’1) Ogrencidir. Tim vakalar igindeki
ogrenci ylizdesi 2021 yilinda 2020 yilina gore yiiksek
olup aradaki fark istatistiksel olarak anlaml

bulunmustur (p<0.05) (Tablo 4).

Tablo 4: Kayseri’de 2020 ve 2021 yillarinda COVID-
19 RT-PCR testi pozitif saptanan vakalarin 6grenci olup

olmama durumlarina gore karsilagtirilmasi

OGRENCI OGRENCI TOPLAM

n (%) DEGIL n (%)
n (%)
2020 YILI 32.558
2544 (7.8) 30.014 (92.2)
(21 Eyliil- 16 Kasim) (100.0)
2021 YILI 14.176
3.020 (21.3) 11.156 (78.7)
(6-20 Eyliil) (100.0)

Bu ¢aligmada 2021 y1l1 6-20 Eyliil aras1 COVID-19 PCR
testinde mutasyon tespit edilen 1936 6grencinin 16’s1
(%0.8) hastaneye yatarken, mutasyon tespit edilmeyen
1084 ogrencinin 16’s1 (%1.5) hastaneye yatmustir.
Mutasyon tespit edilen vakalar ile mutasyon tespit
edilmeyen vakalarin hastaneye yatma durumuna gore
karsilagtirmas1 yapildiginda aradaki fark istatistiksel

olarak anlamli bulunmamistir (p=0.094) (Tablo 3).

X2:1713.5 p<0.001

Bu calismada 23 Agustos-20 Eyliil 2021 doneminde
toplumsal hareketlilik Google’in referans aldig1 3 Ocak-
6 Subat 2020 donemine gore genel olarak yiizde %35.9
arttig1 goriilmektedir. Referans alinan doneme gore 7
Eylil-16 Kasim 2020 doneminde ise %4.1°1lik bir
azalma oldugu gériilmektedir. iki dSnem arasindaki fark

ise %40.0 olarak hesaplanmistir (Tablo 5).
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Tablo 5: Kayseri’de 2020 ve 2021 yillarindaki toplumsal hareketlilik ortalamalarinin karsilastirilmasi

HAREKETLILIK ORTALAMASI (YUZDE)

Perakende Market Parklar Toplu is Konut Genel
ve ve Eczane Tasima Yerleri
Rekreasyon Istasyonlar
2020 y1l1 -24.2 -0.2 30.9 -28.6 -5.9 3.2 -4.1
7 Eyliil-
16 Kasim
2021 yilh 18.8 55.6 104.2 341 6.3 -3.7 35.9
23 Agustos-
20 Eylil
FARK 43.0 55.8 73.3 62.7 12.2 -6.9 40.0
Bu ¢alismada 23 Agustos- 20 Eyliil 2021 tarihlerindeki toplumsal hareketlilik yiizdesi ve vaka sayisi seyri ise
toplumsal hareketlilik yiizdesi ve vaka sayisi seyri Grafik 2’de gosterilmistir.

Grafik 1°de; 7 Eylil-16 Kasim 2020 tarihlerindeki
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Grafik 1: Kayseri’de 23 Agustos- 20 Eyliil 2021 tarihlerin arasindaki toplumsal hareketlilik yiizdesi ve vaka sayisi
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Grafik 2: Kayseri’de 7 Eyliil-16 Kasim 2020 tarihleri arasindaki toplumsal hareketlilik yiizdesi ve vaka sayisi grafigi
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TARTISMA

COVID-19 pandemisinin  baglamasiyla  birlikte,

¢ocuklarda COVID-19 enfeksiyonu goriilme yiizdesi ve

bunun egitimle olan iligkisi tartisilmaya baslanmistir.

Salgimin uzamasiyla bazi iilkeler okul oncesi ve okul

cagindaki ¢ocuklarn egitimine uzaktan egitimle

baslarken, bazi iilkeler koruyucu onlemler alarak yiiz

ylize egitime baslayip devam ettirmistir (3).

Tiirkiye’de 2020 yilinda ilkokul, ortaokul ve lisedeki

siiflar 31 Agustos’ta agilmistir. Okullarda uygulanacak

temasli algoritmas1 2020-2021 egitim yil1 i¢in su sekilde

aciklanmustir (12):

e Siniftaki 6grencilerden birinde COVID-19 PCR
pozitifligi saptanmasit durumunda; 6grenciler ve
ogretmenler maske takma kuralina uyup uymama
durumlarma goére temaslt ve yakin temasl olarak
tanimlanmiglardir.

e Eger smifta maske takma kuralina uyuluyorsa;
ogrenciler temasli kabul edilmis ancak okullarina
devam etmisler, semptom ve ates yoniinden takip
edilmislerdir. Eger ayni smifta ikinci bir 6grenci
pozitif ¢ikmigsa tiim dgrenciler yakin temasli olarak
kabul edilip evlerine gonderilerek evde izole
edilmislerdir.

e Eger smifta maske takma kuralina tam olarak
uyulmuyor ise simiftaki 6grencilerin tamami yakin
temasli kabul edilip evlerinde 14 giin boyunca izole
edilmiglerdir.

e  Okul oncesinde ve 1. 2. 3. smiflarda ise, sinifta
pozitif vaka ¢ikmasi durumunda sinifin tamami
maske takma durumuna bakilmaksizin yakin
temasli kabul edilerek evlerinde 14 giin boyunca
izole edilmislerdir.

e Tirkiye’de 2021 yilinda ilkokul, ortaokul ve
lisedeki siniflar 6 Eyliil’de agilmistir.

Okullarda uygulanacak temasli algoritmasi 2021-2020

egitim yil1 i¢in ise su sekilde agiklanmistir:

e Smiftaki &grencilerden birinde COVID-19 PCR
pozitifligi saptanmasi durumunda; pozitif vaka evde
izole edilmistir. Simiftaki diger 6grenciler okula
gitmeye devam etmistir, ancak ates ve semptom

yoniinden takip edilmistir.

e Smifta iki 6grencide ayni anda COVID-19 PCR
pozitifligi saptanmast durumunda smiftaki tiim
ogrenciler izole edilmistir. 2 Ekim 2021 tarihinde
giincellenen Temasl Takibi, Salgin Yonetimi, Evde
Hasta izlemi ve Filyasyon Rehberi’ne gore; izole
edilen Ogrencilerin ilk 5 glin evde semptom
takiplerinin yapilmasi; izolasyonlariin 5. giiniinde
semptomlarinin olmamasi halinde, test vererek
sonucun negatif olmasit durumunda okullarina
devam edebilecekleri belirtilmistir (13). Yapilan bu
degisiklikle birlikte, daha dnce 14 giin olan evde
izolasyon siiresi 5 giine diisiiriilmiis ve 6grencilerin
daha kisa siirede siniflarinda egitim almalar
saglanmigtir. Bu durum, yeni algoritmayla egitim
aliman smiflarin, dnceki algoritmayla egitim alinan
siniflara oranla daha kalabalik olmasina neden
olarak COVID-19 bulas ihtimalini de artirmis
olabilir. Bu nedenle, bu c¢alismada 2021 yilinda
pozitif saptanan RT-PCR testlerinin %21.3{in{in,
2020 yilinda pozitif saptanan RT-PCR testlerinin ise
%?7.8’inin 6grenci olmasi bu yonerge degisikligine
bagli olabilir (bkz. Tablo 4).

e Okullardaki izolasyon kurallarmin 6grencilerin
okullara devam etmesi yoniinde 2021 yilinda 2020
yilina gore giincellenmis oldugu gorilmektedir.
Maske kuralina uyulmayan smiflar 2020 yilinda tek
pozitif vakanin olmasi durumunda izole edilirken,
2021 yilinda iki pozitif vaka olmasi durumunda izole
edilmiglerdir. Tablo 4’de goriilecegi iizere 2021
yilinda tiim vakalar igindeki Ogrenci ylizdesinin

2020 yilina gore daha yiiksek oldugu bulunmustur.

Okullardaki izolasyon kurallarinin degisiminin yaninda
toplumsal hareketlilik de 2020 ve 2021 yillarindaki
egitim baslangic donemlerinde farklidir. Toplumsal
Hareketlilik 23 Agustos-20 Eyliil 2021 déneminde 7
Eylil-16 Kasim 2020 donemine gore genel olarak
%40.0’l1k bir artis gostermistir. Toplumsal Hareketlilik
bolgelere gore incelendiginde parklardaki hareketlilik
artisgtnin = %73.3 oldugu gorilmiistiir (bkz. Tablo 5).

Cocuklarin parklarda zaman gecirdigi disiiniiliirse
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okullar disginda parklarin da 6-18 yas grubunun bulas
kaynag1 olabilecegi g6z dniinde bulundurulmalidir.

Bu ¢alismada 2021 yilinin 6-20 Eyliil 2021 tarihlerinde
6-18 yas arast 3020 dgrencinin %1.1’inin yatarak tedavi
oldugu ve %0.2’sinin yogun bakima yattig1 tespit
edilmistir (bkz. Tablo 1). 2020 yili Mart-Haziran
doneminde Ankara Egitim Arastirma Hastanesi’nde, 18
yas altt 220 vaka {iizerinde yapilan arastirmada,
vakalarin %2.7’sinin agir seyrettigi %]1.4’iinlin yogun
bakima yattig1 tespit edilmistir (14). Cin’de 2020 yilinda
pandeminin ilk aylarinda yapilan bir caligmada 0-18 yas
arast 111 COVID-19 vakasi incelenmis ve vakalarin
tamaminin hafif ya da orta derecede semptomlarmin
oldugu, hicbirinin agir olmadig1 veya yogun bakim
gerektirmedigi goriilmiistiir (15). Ankara’da yapilan bir
¢alismada, hastaneye bagvuran ve COVID-19 rehberine
gore siipheli vaka olan g¢ocuklardan test alinmig ve
pozitif ¢ikanlarin sonuglari, hastaneye bagvuru
durumlart g6z Oniine alinmaksizin degerlendirilmistir.
Ankara’daki ¢alismada hastaneye yatis ve yogun bakim
ylizdelerinin bu ¢alismadan yiiksek ¢ikmasi bu sekilde
aciklanabilir. Cin’deki ¢aligmada ise agir vaka tespit
edilememesi 6rneklemin kiigiik olmasi ile agiklanabilir.
Bu ¢alismada 2021 yilinda ele alinan dénemde saptanan
toplumsal hareketliligin 2020 yilinda ele alinan
donemdeki toplumsal hareketlilige kiyasla fazla oldugu
goriilmekte olup, ele alinan donemlerde 2021 yilinda
pozitif saptanan RT-PCR test sayisinin 2020 yilinda
pozitif saptanan test sayisina oranla daha az oldugu
goriilmektedir (bkz. grafik 1 ve 2). Bu durumun nedeni
2021 yilinda Tirkiye’de gergeklestirilen gilinliik test
sayisinin artigina bagli olarak asemptomatik vakalarin
tespitinin saglanabilmesi ve ele alinan donemde bulag
ihtimalinin azaltilmasi olabilir (16).

Cocuklarda COVID-19 kaynakl1 6liim yiizdeleri iilkeler
arasinda farklilik gostermekte olup Mayis 2021°de
yayinlanan bir ¢caligmada 18 yas altindaki 6liimlerin yiiz
binde 0.05 ile 0,34 arasinda degistigi, genel ortalamada
ise yiiz binde 0,17 oldugu goriilmektedir (17). Bu
caligmada 6liim yiizdesi 2021 yili i¢in yiiz binde 33
olarak bulunmugtur (bkz. Tablo 1). Cocuklarda COVID-
19 kaynakl1 6liim hiz1 erigkinlere kiyasla oldukea diisiik

oldugu i¢in bu ¢aligmanin evreni ¢ocuklardaki COVID-
19 kaynakli olim yiizdesini yansitmak igin yeterli
olmayabilir (18). Bu c¢aligmada COVID-19 nedeniyle
exitus olan vakamiz kronik bobrek yetmezligi hastasi
olup ek hastaliklarin varhigmm COVID-19 nedeniyle
6lme riskini artirdigma yonelik ¢aligmalar da mevcuttur
(19).

COVID-19°da eriskin bagisiklamast 2020 ve 2021
yillar1 arasinda oran ve uygulama agisindan farklilik
gostermekte olup, 2021 yili Nisan ayi itibartyla saglik
personelleri ve 60 yas iistii kisiler tam asili olup, 55 yas
iistii kisiler, turizm personeli ve bazi stratejik gruplarin
ilk doz agilamalar1 siirmektedir ve 10 Nisan 2021 itibar1
ile tam asili oran1 %9’dur (20). Buradan hareketle bu
calismada 2020 yilinda ele alinan donemdeki tam asili
eriskin oraninin 2021 yilinda ele alinan donemdeki tam
asilt erigkin oranina gore diisiik oldugu ve bu durumun
bu calismada elde ettigimiz sonuglar {izerine etkili
olabilecegi diisiiniilebilir. Kisisel hijyen, asilama, hasta
bireylerin izolasyonu, toplumsal hareketlilik ve
hastalarin uygun tibbi y6netiminin COVID-19 gibi
damlacik izolasyonu ile bulasan enfeksiyonlarda etkili
oldugu bilinmektedir (21).

Bu calismada ele alinan donemlerde 2020 yilinda pozitif
saptanan toplam 32.258 kisinin %7,8’i (n=2.544)
ogrenciyken, 2021 yilinda pozitif saptanan toplam
14176 kisinin %21,3’4 (n=3.020) o6grencidir. 2020
yilina kiyasla 2021 yilinda pozitif saptanan kisi sayisi
diismiis, pozitif saptanan kisiler arasindaki O6grenci
yiizdesi belirgin sekilde artarak yaklagik {i¢ katina
cikmistir. Bu durumun nedeni okullarda uygulanan
algoritma farkliliga bagl olarak izolasyon siiresinin 14
giinden 5 giine disiiriilmesi olabilecegi gibi, COVID-
19’un ilgili déonemlerdeki durumuna bagli (arada gecen
siirede erigkinlerin COVID-19’a kars1 bagisiklanmasi,
salgin Onlemlerinin degisimi vb.) baska sebepleri de
olabilir. Sebebin sadece okullarda uygulanan algoritma
farkliligt  oldugunun sOylenebilmesi igin, diger
faktorlerin elimine edildigi genis kapsamli ¢alismalarin
yapilmasina ihtiyag vardir.

Sonu¢ olarak, bu g¢aligma 2020’ye kiyasla 2021°de

saptanan COVID-19 vaka sayisinda ve vakalar igindeki
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Ogrenci yiizdesinde artig oldugunu gostermektedir. Bu
durumun sebebi ele alinan donemlerde birbirine kiyasla
toplumsal hareketliligin artmasi ve okullarda uygulanan
izolasyon algoritma farkliliklar1 olabilir. Vakalar
icindeki 6grenci yilizdesinin degisiklik gostermesine etki
edebilecek diger etmenlerin incelenmiyor olmasi bu
calismanin kisitlilig1 olarak ele alinabilir. Buna ragmen
bu calisma Tiirkiye’de uygulanmis ve uygulanmakta
olan okul izolasyon algoritmalarini karsilastirmasi
acisindan 6nem arz etmektedir. Yillar arasinda farklilik
gosteren vaka sayisi artigt ve 6grencilerin vaka sayisina
etkisinin ortaya konulabilmesi i¢in diger etmenlerin
izole edilebildigi, daha genis ¢apta c¢aligmalara ihtiyag

vardir.
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ABSTRACT

Objective: Brucellosis is a systemic zoonosis that affects
various organs or body systems and can mimic many diseases.
Symptoms can range from acute febrile illness to chronic
clinical manifestations with severe complications. In our study,
we investigated the relationship between bacteremia and clinical
and laboratory findings, and complications in patients with
brucellosis.

Material and Methods: Two hundred and twenty-three patients
diagnosed with brucellosis between 2005 and 2020 in the
department of infectious diseases and clinical microbiology of a
tertiary care university hospital were included in the study. Rose
Bengal test, Brucella standard tube agglutination test and
culture (blood and/or bone marrow culture) were used for the
diagnosis of brucellosis. The patients were divided into two
groups according to their bacteremia status. Patients with
positive culture were identified as bacteremia, and patients with
negative culture were identified as non-bacteriemic.

Results: A total of 223 patients were included in the study, of
which 142 (63.7%) were male. While weight loss, fever and
hematological complications were higher in bacteremia cases
(p=0.001, p<0.001, p=0.022, respectively), lumbar pain and
skeletal system complications were higher in non-bacteremia
cases (p=0.013, p<0.001, respectively).

Conclusion: In areas where Brucella is endemic, brucellosis
should be ruled out in the presence of signs indicating
malignancy such as fever, weight loss, and cytopenia.

Keywords: Brucellosis, bacteremia, complications

(077
Amag: Bruselloz, ¢esitli organlar1 veya sistemleri etkileyen ve
taklit edebilen
Semptomlar, akut atesli hastaliktan ciddi komplikasyonlart olan
kronik klinik belirtilere kadar degisebilir.
brusellozlu hastalarda bakteriyemi ile klinik ve laboratuvar

bircok hastalig sistemik bir zoonozdur.

Calismamizda

bulgularr arasindaki iliskiyi ve komplikasyonlar1 arastirdik.

Gere¢ ve Yontemler: 2005-2020 yillar1 arasinda {igiincii
basamak bir tiniversite hastanesinde enfeksiyon hastaliklari ve
klinik mikrobiyoloji anabilim dalinda bruselloz tanisi alan 223
hasta ¢alismaya dahil edildi. Bruselloz tanist i¢in Rose Bengal
testi, Brucella standart tiip agliitinasyon testi ve kiiltiir (kan
ve/veya kemik iligi kiiltirii) kullanildi. Hastalar bakteriyemi
durumlarina gore iki gruba ayrildi. Kan kiiltiirii pozitif olan
hastalar bakteriyemik, negatif kan kiiltlirii olan hastalar

bakteriyemik olmayan olarak tanimlandi.

Bulgular: Calismaya dahil edilen 223 hastanin 142°si (%63.7)
erkekti. Bakteriyemik olgularda kilo kaybi, ates ve hematolojik
p=0.001, p<0.001, p=0.022),
bakteriyemik olmayan olgularda bel agris1 ve iskelet sistemi
komplikasyonlari daha yiiksekti (sirastyla p=0.013, p<0.001).

komplikasyonlar (sirastyla

Sonug: Ozellikle Brucella'nin endemik oldugu bélgelerde ates,
kilo kayb1 ve sitopeni gibi maligniteye isaret eden bulgularin

varliginda bruselloz ekarte edilmelidir.

Anahtar Kelimeler: Bruselloz, bakteriyemi, komplikasyonlar
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INTRODUCTION
Brucellosis is a zoonosis. The infection is frequently
transmitted in contact with an infected animal directly or
contact with the animal’s products indirectly. It can
cause infections in all age groups and genders. It is an
important infectious disease in the world, specifically in
the Mediterranean region of Europe, North and East
Africa, in the Middle East, south and central Asia, and
in Central and South America (1). It is a systemic
infection and can mimic other diseases by involving
various organs and systems in the body. Symptoms are
nonspecific, ranging from acute febrile illness to
different clinical manifestations that can lead to chronic,
serious complications (2). Complications are common in
brucellosis and may be seen with delayed diagnosis. The
most frequently affected systems are osteoarticular,
gastrointestinal, hematological, genitourinary,
cardiovascular, respiratory, and central nervous systems
(3). Isolation of the organism from blood and/or body
fluids or positive serology accompanied by clinical
symptoms is essential for the diagnosis (4). The positive
culture rate in brucellosis is between 15% and 80%.
Culture positivity rate is higher in acute brucellosis and
lower in local disease and chronic stages (5). In this
study we aimed to investigate the relationship between
the bacteremia and the clinical and laboratory findings,

and complications in patients with brucellosis.

MATERIALS AND METHODS
Following the approval by the local ethics committee of
Karadeniz Technical University, a total of 223 cases of
brucellosis diagnosed in the department of infectious
diseases and clinical microbiology between 2005 and
2020 were included in this study (date: 17/06/2020;
number: 24237859-333). Patient information was
accessed from the patient electronic chart reviews. The
diagnosis was made with the isolation of Brucella spp.
from blood, bone marrow or body fluids, and/or
compatible clinical symptoms such as fever, arthralgia,
malaise with the positivity of rose Bengal test and
standard tube agglutination (STA) test. Significant titers
were determined to be >1/160 in the STA.

The criteria for anemia was Hb<12 gr/dl in women, and
<13.5 gr/dl in men, neutropenia <1500/uL, leukopenia
<4000/uL, leukocytosis >10000/uL, thrombocytopenia
as <150x10%uL, and thrombocytosis as >450x10%uL.
Organ-based complications of brucellosis were defined
in the case of specific organ or system involvement.
Osteoarticular complication was considered if there
were any signs of inflammation in any joint and/or
radiological  alterations such as  sacroileitis,
spondylodiscitis, and peripheral arthritis.
Neurobrucellosis was defined as the manifestations
including meningitis, encephalitis, brain abscess,
myelitis, radiculitis, and/or neuritis. Hematologic
complication was defined as hematologic abnormalities
in laboratory, including anemia, leukopenia,
leukocytosis, thrombocytopenia, and thrombocytosis.
Genitourinary complication was considered if there
were any signs of scrotal pain and swelling and/or renal,
testicular abscesses, prostatitis or orchitis.

Each patient was categorized according to their
bacteremia status. Patients with positive blood and/or
bone marrow culture were identified as bacteriemic, and
patients with negative blood culture were identified as
nonbacteriemic. The two groups were compared in
terms of clinical and laboratory findings and

complications.

Statistical methods:

Statistical analyses were performed on SPSS 23.0 (SPSS
Inc., Chicago, IL, USA). Normal distribution of data
was assessed using the Kolmogorov-Smirnov test.
Continuous data were presented as mean + standard
deviation. Categorical data were presented as numbers
and percentages. The Chi-square test was used for
comparing categorical variables. P<0.05 was regarded

as statistically significant.

RESULTS
Two hundred and twenty-three cases (n=223) were
evaluated. The mean age of the patients was 46.05+17.0
years. One hundred and forty two (63.7%) patients were

male. Bacteriemic cases were 50.7% (n=113) and
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nonbacteriemic cases were 49.3% (n=110). There was
no significant difference between the groups in terms of
age and gender.

As presented symptoms, weight loss was higher in

bacteriemic cases (p=0.001), and lumbar pain was

Table 1. Demographics, signs, and symptoms of patients.

higher in nonbacteriemic cases (p=0.013). Fever was
more common in bacteriemic cases than nonbacteriemic
cases (p<0.001). Demographics, signs and symptoms of

patients are shown in Table 1.

Variables Bacteriemic Nonbacter Bacteriemic D
(n=113) (n=110)

Age (meanzstandard deviation) 44.6+16.8 47.6+17.1 0.186

Gender: n (%)
Female 41 (36.3) 40 (36.4) 0.990
Male 72 (63.7) 70 (63.6)

Symptoms*: n (%)
Malaise 106 (93.8) 96 (87.3) 0.150
Lack of appetite 94 (83.2) 83 (75.5) 0.207
Fever 93 (82.3) 85 (77.3) 0.442
Sweating 89 (78.8) 73 (66.4) 0.054
Avrthralgia 80 (70.8) 84 (76.4) 0.346
Weight loss 58 (51.3) 33(30.3) 0.001
Lumbar pain 50 (44.2) 67 (60.9) 0.013
Nausea 35 (31.0) 23 (20.9) 0.119
Myalgia 41 (36.3) 39 (35.5) 1.000

Signs: n (%)
Fever 76 (67.3) 45 (40.9) <0.001
Hepatomegaly 29 (25.7) 20 (18.2) 0.235
Hepatosplenomegaly 23 (20.4) 14 (12.7) 0.177
Splenomegaly 18 (15.9) 8 (7.3) 0.071

*Multiple symptoms were present frequently
Anemia, leukopenia, thrombocytopenia, pancytopenia DISCUSSION

were detected more frequently among patients with
bacteremia (p=0.020, p=0.001, p=0.002, and p=0.15,
respectively). Of the 113 patients in bacteriemic group
8.8% (n=10) had leukocytosis. In nonbacteriemic group,
there were 18.2% (n=20) patients who had leukocytosis
(p=0.065). Elevated transaminase levels was detected
more frequently among patients with bacteremia
(p=0.002). Laboratory features of the patients are shown
in Table 2 and 3.

There were 84.9% (n=96) complications in the
bacteriemic cases and 80.9% (n=89) complications in
nonbacteriemic cases. Hematological complications
were higher in bacteriemic and complications related to
the skeletal system were higher in nonbacteriemic cases
(p=0.022, p<0.001,

distribution is shown in Table 4.

respectively).  Complication

In the current study, we have compared the clinical and
laboratory findings, and complications in patients with
bacteriemic ~ and  non-bacteriemic  brucellosis.
Hematological

bacteriemic cases (87.5% vs 73.0%, p=0.022). It was

complications were higher in

observed that the bacteriemic cases tended to have
cytopenias (anemia, leukopenia, thrombocytopenia, and
pancytopenia p=0.020, p=0.001, p=0.002, and p=0.15,
respectively). On the other hand non-bacteriemic group
had more leukocytosis than bacteriemic group but it was
not statistically significant (p=0.065). Skeletal system
complication was %36.3 (n=81) in all cases and non
bacteriemic group had more skeletal complication than

bacteriemic group (p<0.001).
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Table 2. Laboratory features of all patients.

Variables Bacteriemic Nonbacteriemic

(meanztstandard deviation) (n=113) (n=110) P
WBC (x103/uL) 6.46+2.68 7.69+2.79 0.001
Hb (g/dI) 12.4+1.7 12.9+1.6 0.015
PLT (x10%/uL) 242.12+120.28 290.94+105.69 0.001
NLR 2.1+1.6 2.6+2 0.007
CRP 5.4+5 4.1+4.3 0.005
PCT 0.2+0.3 0.1+0 0.001
ESH 35.8424.2 35.7429.6 0.470
ALT (U/L) 64.1+76.4 56.7+156.6 <0.001
AST (U/L) 63.9+62 48.3+88 <0.001

WBC: White blood cell, Hb: Hemoglobin, PLT: Platelet, NLR: Neutrophil / Lymphocyte ratio, CRP: C reactive protein,

PCT: Procalcitonin, ESH: Erythrocyte sedimentation rate, ALT:

Table.3. Detailed hematologic features of patients.

Alanine transaminase, AST: Aspartate transaminase)

Variables Bacteriemic: n (%) Nonbacteriemic: n (%) p

Anemia 71 (62.8) 52 (47.3) 0.020
Leukocytosis 10 (8.8) 20 (18.2) 0.065
Leukopenia 21 (18.6) 4 (3.6) 0.001
Thrombocytopenia 23 (20.4) 6 (5.5) 0.002
Thrombocytosis 3(2.7) 5 (4.5) 0.495
Elevated transaminases 54 (47.8) 30 (27.3) 0.002
Pancytopenia 12 (10.6) 2(1.8) 0.015

Table 4. Complication ratios of all patients.

Complications™ Bacteriemic: n (%) Nonbacteriemic: n (%) p

Hematological 84 (87.5) 65 (73) 0.022
Nervous system 10 (10.4) 10 (11.2) 1.000
Skeletal system 28 (29.2) 53 (59.6) <0.001
Genitourinary system 6 (6.3) 5 (5.6) 1.000

* Percentage is given out of 155 cases that have complications.
some cases

There are few studies comparing bacteriemic and non
bacteriemic brucellosis. Fever (4,6-8), anemia (7),
leukopenia (4), thrombocytopenia (9), elevated CRP
levels (6,8), and elevated liver enzymes (4,6) were found
to be higher in bacteriemic cases. Kadanali et al. also
showed that the osteoarticular involvement was higher
in nonbacteriemic patients (4). Among our patients,
fever, weight loss, elevated CRP, procalcitonin and
elevated liver enzymes levels were found to be
significant parameters in patients with bacteremia. All
these factors were predicting an inflammatory reaction.
On the other side, lumbar pain and skeletal system
involvement, which found to be higher in non

bacteriemic cases, suggested that it is rather a chronic

Multiple complications were simultaneously present in

infection.  These results are also consistent with
previous similar studies (4,10).

Hematologic abnormalities in brucellosis were reported
between 33.5% and 50.9% (11-13). Among these
abnormalities cytopenias are more common. Multiple
factors could be associated with cytopenias and
bacteriemic status correlation. In bacteremia, the host
immune mechanisms eliminate bacteria from the blood
via innate immune and adaptive immune defense (14).
Moreover, immunoreactive lymphokines, such as 1F-y,
TNF-a, or antibody mediated peripheral immune
destruction of granulocytes might cause neutropenia or
other cytopenias (15). It is known that splenomegaly can
also cause cytopenia. Among our patients,

splenomegaly was encountered more in bacteriemic
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group than in non bacteriemic group [15.9% (n=18) vs
7.3% (n=8)], but not statistically significant.
Macrophage activation and reactive hemophagocytosis
are the other possible causes that could explain
cytopenias in brucellosis. However, in our study, very
few patients had bone marrow biopsy. Since these data
would provide insufficient information to the
evaluation, no further interpretation could be made. We
believe that cytopenias mainly result from high
inflammatory states and immune responses during
bacteriemic status, presenting with fever, elevated liver
enzymes, high CRP, and procalcitonin levels.

This study’s main strengths are: (1) the large number of
cases, (2) the presence of blood culture test in each case.
The retrospective nature is the handicap of our study. A
prospective study might help to clarify pathogenesis of
cytopenias in brucellosis. Brucella is a difficult and
slow-growing bacterium. Some factors, such as use of
antibiotics, may prevent the bacteria from being isolated
from the blood. Therefore, bacteria could not be isolated
from the blood of some bacteriemic patients. For this
reason, it may not reflect the fact that all of the patients
in whom bacteria cannot be isolated from the blood are
described as 'non-bacteriemic'.

In conclusion, in the presence of signs indicating
malignancy such as fever, weight loss and cytopenias,
brucellosis should be ruled out especially in endemic

areas.
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ABSTRACT

Objective: A reason for oxidative stress is photodynamic
reactions with phototherapy. It is thought that phototherapy
changes cytokine production which leads to different effects on
the immune system. The aim of this study is to investigate the
effects of light-emitting diode (LED) phototherapy and
conventional phototherapy on oxidative stress and inflammatory
response in neonatal hyperbilirubinemia.

Material and Methods: Thirty-term newborns treated with
phototherapy were enrolled on the study group. The study group
was divided into LED phototherapy (n=15) and conventional
phototherapy (n=15) subgroups. The control group consisted of
30-term healthy newborns. Blood samples were taken before
phototherapy, at the 24th hours of phototherapy and after
phototherapy treatment. Bilirubin, malonaldehyde (MDA), total
oxidative stress (TOS), total antioxidant capacity (TAC), TNF-
a, IL-6 and IL-8 levels were evaluated between groups.

Results: There were no significant differences in MDA and
TAC in the conventional phototherapy group both before and
after phototherapy. However, TOS levels were significantly
higher during and after phototherapy than before phototherapy
in the conventional phototherapy group. In the same group, IL-8
levels were significantly higher during phototherapy than after
phototherapy levels. Whereas, there were no significant
differences in oxidative stress and inflammatory response

parameters in the LED phototherapy group.
While

oxidative stress and acts at some stages of the inflammatory

Conclusion: conventional phototherapy increases

response, there are no effects of LED phototherapy on
antioxidant defence systems and inflammatory response.
Keywords:  Hyperbilirubinemia,

inflammatory  response,

phototherapy, oxidative stress

(074
Amagc: Oksidatif stresin bir nedeni fototerapi ile olusan
fotodinamik reaksiyonlardir. Fototerapinin bagigiklik sisteminde
farkll
diistiniilmektedir. Bu ¢alismanin amaci, hiperbilirubinemik
(LED) fototerapi ve
konvansiyonel fototerapinin oksidatif stres ve inflamatuar yanit

etkilere yol agan sitokin {retimini degistirdigi

yenidoganlarda 151k yayan diyot

tizerindeki etkilerini arastirmaktir.

Gere¢c ve Yontemler: Fototerapi ile tedavi edilen 30 term
Calisma grubu LED
fototerapi (n=15) ve konvansiyonel fototerapi (n=15) alt

yenidogan caligma grubuna alindi.

gruplarina  ayrildi.  Kontrol grubu 30 giinlik saglikl
yenidoganlardan olusturuldu. Fototerapi Oncesi, fototerapinin
24. saati ve fototerapi tedavisi sonrast kan Ornekleri alindi.
Gruplar arasinda bilirubin, malonaldehit (MDA), toplam
oksidatif stres (TOS), toplam antioksidan kapasite (TAC), TNF-

a, IL-6 ve IL-8 diizeyleri degerlendirildi.

Bulgular: Konvansiyonel fototerapi grubunda fototerapi dncesi
ve sonrast MDA ve TAC agisindan anlamli fark yoktu. Bununla
birlikte, fototerapi sirasinda ve sonrasinda TOS seviyeleri,
konvansiyonel fototerapi grubunda fototerapi Oncesine gore
anlamli derecede yiiksekti. Ayni grupta IL-8 seviyeleri
fototerapi sirasinda fototerapi sonrasi ile karsilastirildiginda
anlamli derecede yiiksekti. LED fototerapi grubunda ise
oksidatif stres ve inflamatuar yanit parametrelerinde farklilik

yoktu.

Sonu¢: Konvansiyonel fototerapi oksidatif stresi artirirken ve
inflamatuar yanitin bazi asamalarinda etki gosterirken, LED
fototerapinin antioksidan savunma sistemleri ve inflamatuar
yanit izerinde herhangi bir etkisi gdsterilememistir.

Anahtar Kelimeler: Hiperbilirubinemi, inflamatuar yanit,

fototerapi, oksidatif stres
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INTRODUCTION
Indirect hyperbilirubinemia is one of the most common
reasons for hospitalization during the first weeks of life.
60% of term infants and 80% of preterm infants develop
jaundice in the first week of life.  Untreated
hyperbilirubinemia is a major health problem that might
cause acute bilirubin  encephalopathy, mental
retardation, kernicterus, and cerebral palsy (1).
Phototherapy is commonly used in the neonatal
intensive  care units for neonatal indirect
hyperbilirubinemia treatment. It provides the formation
of bilirubin isomers and photooxidation products by
inducing rapid oxidation reactions (2). However, it is not
treatment free of side effects. Photodynamic reactions
during the oxidative stress in phototherapy may lead to
lipid, protein and deoxyribonucleic acid damage (3). It
is reported that oxidative stress and lipid peroxidation
cause some changes in the inflammatory response that
lead to cytokine production. It is also known
inflammatory response and cytokine production play a
role in  many neonatal diseases such as
bronchopulmonary dysplasia, periventricular
leukomalacia, retinopathy of premature, necrotizing
enterocolitis, patent ductus arteriosus (PDA) (4).
Although the side effects of light-emitting diode (LED)
phototherapy are less than conventional phototherapy,
there is insufficient data regarding the effects on
oxidative stress and inflammatory cytokines.
Total oxidative stress (TOS) consists of radicals that can
be taken directly from the outside or released during
some reactions in the body. These radicals can cause
genetic damage by affecting DNA, loss of function in
cell membranes by affecting lipids, and loss of function
in enzymes by affecting proteins. The total oxidant
status provides information about the overall oxidation
state of the body. In physiological conditions, the
organism has a complex antioxidant defense system that
defies free radicals and oxidative stress. The major
contribution to the total antioxidant capacity (TAC) is
provided by antioxidant molecules in the plasma (5).
Malondialdehyde (MDA) is an end product of

polyunsaturated fatty acids. It is often used in the

evaluation of lipid peroxidation (6,7). Tumour necrosis
factor-a. (TNF-a), interleukin 6 (IL-6), and IL-8 are
proinflammatory cytokines that play a role in regulating
growth, cell activation, differentiation, and directing the
immune cells to the sites of infection (8).

In this study, the effects of LED phototherapy and
conventional phototherapy on oxidative stress and
inflammatory response in neonatal hyperbilirubinemia

were investigated.

MATERIALS AND METHODS
This prospective study included 60 newborns. At first,
the patients were divided into two groups as indirect
hyperbilirubinemia and control groups, and then they
were divided into subgroups according to the
phototherapy device used.
Thirty newborns with indirect hyperbilirubinemia were
divided into two study groups: LED phototherapy
(Group 1a) and conventional phototherapy (Group 1b).
The inclusion criteria of the study groups were;

1. Gestational age between 38 and 42 weeks,
appropriate for gestational age (AGA).

2. Newborns who have no risk factor (Risk factors
are maternal fever, premature rupture of membrane,
maternal urinary system infection or vaginitis)

3. Requirement of phototherapy (American
Academy of Pediatrics guideline was used for
phototherapy threshold) (1).

Exclusion criteria were the history of fetal distress,
asphyxia,sepsis and immune hemolytic anemia.

The control group (Group 2) consisted of 30 terms
healthy AGA newborns that were at the same gestational
and postnatal age.

The inclusion criteria of the control group were;

1. There is no history of maternal systemic disease,
medicine use, maternal fever, premature rupture of
membrane, fetal distress or asphyxia

2. There is no jaundice on physical examination

3. Lack of blood group incompatibility between
mother and baby
A physical examination was performed by a pediatrician

at the time of hospitalization. Demographic
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characteristics, clinical and laboratory data of newborns
were recorded.

Conventional phototherapy was used by a standard
phototherapy device (Philips TL 20W/52 Low pressure),
consisting of 3 white and 3 blue fluorescent lamps, at a
wavelength of 430-470 nm with an intensity of 20
pW/ecm2/nm.

LED phototherapy was applied at a wavelength of 450-
470 nm, at an intensity of 30 uW/cm?nm by neoBLUE®
LED Phototherapy device (Natus Medical Inc. San
Carlos, CA, USA).

The newborns were put naked, except for diapers and
eye patches, in an incubator or crib. The phototherapy
device was placed 30 cm above the newborn.

Blood samples were taken from newborns in the study
groups before phototherapy, at the 24™ hour of
phototherapy and after 24 hours of completing
phototherapy. A blood sample was taken once from
babies in the control group.

After 3 ml of blood sample was obtained by
venipuncture, it was transferred to the laboratory
immediately. Then it was centrifuged at 3000 rpm for 10
minutes. As soon as the plasma was separated, it was
stored at —80°C for analysis. All the plasma samples
were dissolved at room temperature and were analyzed
for oxidant stress and inflammatory response. The
oxidant stress was evaluated with TOS, TAC, and MDA.
The inflammatory response was analysed with 1L-6, II-
8, and TNF-a.

The study was approved by the ethics committee of the
Faculty of Medicine, Kirikkale University (2011/0056).
Statistics

Statistical analyses were performed using the statistical
package SPSS for Windows V.16.0 (SPSS Inc, Chicago,
[llinois, USA). Continuous variables are presented as the
meanstSD, while categorical variables are given as
frequencies and percentages. For data not normally
distributed median values and ranges are used. The
Mann— Whitney U test and Wilcoxon Signed Ranks test
were used to assess differences between the groups at
the various time points. A p value of <0.05 was

considered statistically significant.

RESULTS
There were 30 newborns in Group 1 (each subgroup has
15 newborns) and 30 newborns in Group 2.
There were no statistically significant differences
between the groups in terms of gender, gestational,
postnatal and maternal age. The demographic

characteristics of the groups were shown in Table 1.

Table 1: Demographic characteristics of study and

control groups

Study Control

group group

Maternal age

(year)*

28.1+6 28.245.2 NS

CIS, n (%) 15(50)  22(73.3)  <0.05

Gestational
38.5+0.8 38.5+0.7 NS
age (weeks)*

Postnatal age

5.0£1.6 4.3+0.9 NS
(day)*
Birth weight
33454505  3193+518 NS
9)*
Male, n (%) 13(43) 16(53) NS

*, mean£SD, NS; p>0.05

Before phototherapy, the mean bilirubin level was
18.5£1.6 mg/dl in the study group. The mean bilirubin
level was 18.8+1.8 and 18.2+1.4 for infants treated with
LED (Group 1a) and conventional phototherapy (Group
1b), respectively.

In the study groups (Group la and Group 1b), before
phototherapy, the level of TAC and MDA were
significantly higher than those of the control group
(p=0.03, p=0.001, respectively). IL-6 and IL-8 levels
were lower in the study groups compared to the control
group (p=0.021, p=0.032). There was no statistically
significant difference between the groups in terms of
TOS and TNF-a (Table 2).
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Table 2: Evaluation of oxidative stress and
inflammatory response levels before phototherapy

treatment in study and control group

Study group  Control group p

IL-6 5.42 7.64 0.021
IL-8 17.79 26.01 0.032
TNF-a 481 4.26 0.564
MDA 1.94 1.65 0.001
TAC 0.28 0.19 0.038
TOS 31.72 35.52 0,055

MDA; Malondialdehide, TOS; Total oxidative stress,
TAC; Total antioxidant capacity

In the conventional phototherapy group, the median
TOS levels were significantly higher at 24 hours of
phototherapy (p=0.01) and after phototherapy
(p=0.033). The median IL-8 levels were significantly
higher at 24 hours when compared to after phototherapy
(p=0.012). There were no significant differences
regarding the median serum level of MDA, TAC, IL-6
and TNF-o in the conventional phototherapy group
before, at 24 hours and after phototherapy (Table 3).
When the LED phototherapy group was analyzed, no
differences were found in the levels of MDA, TAC,
TOS, IL-6, IL-8, and TNF-a before, during or after
phototherapy (p>0.05) (Table 4).

DISCUSSION

In this study we found that the levels of TAC were
significantly higher in the study groups than in the
control group. It is known that there is an insufficient
antioxidant defense against oxidative stress in the
newborn period. Bilirubin is one of the molecules that
contribute to the antioxidant defense system. Bulut et al
reported that TAC was significantly higher in the
neonatal hyperbilirubinemia group than in the control
group (9).

MDA is a substance of lipid peroxidation induced by
free radicals. In this study, we found that levels of MDA
were significantly higher in neonatal hyperbilirubinemia
groups than those in the control group. Similarly, Yigit

et al reported that MDA levels were increased in

hyperbilirubinemia. They also showed that correlation
between MDA and bilirubin in newborns with hemolytic
disease, however, no correlation was observed in babies
with non-hemolytic jaundice (7). However, there was no
correlation between bilirubin level and MDA in our
study, the reason for that might be none of our patients
had hemolytic disease.

When the effect of phototherapy on the antioxidant
system was evaluated, in the conventional phototherapy
group, the median TOS levels were significantly high
during and after phototherapy. However, in the LED
phototherapy group, there was no difference in the level
of TOS before, during or after phototherapy.

Aycicek et al reported high levels of serum TOS and
lipid hydroperoxide after exposure to phototherapy (10).
Kale et al found that serum TAC levels were
significantly decreased after conventional phototherapy
with fluorescent lamps, LED phototherapy, and
fiberoptic phototherapy (11). On the other hand, TOS
increases markedly after conventional phototherapy and
LED phototherapy but not after fiberoptic phototherapy.
Allam et al reported that in both conventional and LED
phototherapy oxidative stress indexes were increased in
preterm infants after phototherapy. However, in the
conventional phototherapy group, TAC was lower and
TOS was higher as compared to the LED group (12).

In the first days of life, the newborn's immune response
can be influenced by many factors such as birth stress,
environmental factors, and postnatal age. The mode of
delivery and medicine given to the mother during the
birth are also reasons that affect the immune system of
the newborn (13).
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Table 3. Evaluation of oxidative stress and inflammatory response levels before, during and after phototherapy in

conventional phototherapy group

Before phototherapy

24h of phototherapy

After phototherapy pt? pt-3 p2-3

IL-6 6.70 8.41 6.12 0.730 0.268 0.221
IL-8 17.48 20.57 14.61 0.280 0.589 0.012
TNF-a 3.37 2.70 3.12 0.061 0.069 0.932
MDA 1.76 1.61 1.47 0.443 0.156 0.182
TAC 0.23 0.27 0.42 0.755 0.061 0.060
TOS 29.19 32.87 32.80 0.010 0.033 0.887

MDA; Malondialdehide, TOS; Total oxidative stress, TAC; Total antioxidant capacity

Table 4. Evaluation of oxidative stress and inflammatory response levels before, during and after phototherapy in LED

phototherapy group

Before phototherapy 24h of phototherapy After phototherapy p2 p2 pz3
IL-6 4.98 4.65 4.31 0.442 0.426 0.064
IL-8 18.10 17.48 18.80 0.820 0.532 0.233
TNF-a 5.91 5.17 5.34 0.116 0.125 0.910
MDA 2.15 2.26 2.15 0.307 0.650 0.755
TAC 0.31 0.20 0.28 0.733 0.925 0.410
TOS 34.71 34.94 32.74 0.514 0410 0.191

MDA, Malondialdehide, TOS; Total oxidative stress, TAC; Total antioxidant capacity

In our study, IL-6 and IL-8 levels were significantly
higher in the control group than those in the study group,
but there was no significant difference in TNF-a levels
between the groups. Newborns who had fetal distress or
asphyxia are excluded from our study and the postnatal
ages of infants were similar in both groups. For this
reason, high levels of IL-6 and IL-8 in the control group
may be due to higher cesarean rates in the control group
(73.3%) than in the study group (50%) and/or
anaesthetic drugs applied during cesarean section.While
oxidative stress-related inflammation plays an important
role in the pathogenesis of many diseases, few studies
were shown that photo-oxidation initiates inflammation
(14). Some studies have shown that cytokine production
can change with ultraviolet (UV) B rays, and also with
phototherapy (15,16). After exposure to UV radiation,
peripheral mononuclear cells and keratinocytes which
are sources of cytokines such as TNF-a, IL-1, IL-3, IL-
6, IL-8 and IL-10 are stimulated and the immune
mediators are released (15). Kurt et al showed that after

phototherapy IL-1B, IL-8 and TNF-a levels were

increased but there was no significant change in the level
of IL-6 (17).

In the conventional phototherapy group, IL-6 and IL-8
levels increased and TNF-a levels decreased at 24 hours
of phototherapy when compared to those before
phototherapy. In the LED phototherapy group, TNF-a,
IL-6, and IL-8 levels decreased at 24 hours of
phototherapy when compared to those before
phototherapy. However, differences in both groups were
not statistically significant, and this might be related to
the limited number of patients. Yet, a significant
decrease in IL-8 levels was observed only after 24 hours
of completing conventional phototherapy (p <0.05). It
has been reported that serum IL-8 levels in patients with
psoriasis decreased significantly after phototherapy, and
IL-8 might be a sensitive biological biomarker for
evaluating the effectiveness of psoriasis therapy (18).
Our study evaluates both LED and conventional
phototherapy on oxidative stress and inflammatory
response. Nevertheless, the small number of patients in
the study groups is the limitation of the study. Therefore,

our results need to be supported by a larger study group.
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In conclusion, while LED phototherapy may has no
effect on the oxidant / antioxidant balance, conventional
phototherapy has shifted this balance to the oxidative
side. In addition, when the effect of LED phototherapy
on the inflammatory response is not observed,
conventional phototherapy had effects in some steps of

inflammatory response.
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COMPARISON OF ANTERIOR SEGMENT PARAMETERS IN
PREADOLESCENT CHILDREN AND MIDDLE AGED ADULTS

Ergenlik Oncesi Cocuklar ve Orta Yash Eriskinlerde On Segment Parametrelerinin
Karsilastirilmast

Mustafa DURAN!

! Erol Ol¢ok Training and Research Hospital, Dept of Ophthalmology, CORUM, TURKIYE

ABSTRACT

Objective: Comparison of anterior segment parameters,
anterior/posterior keratometry, and corneal astigmatism values

in preadolescent children and middle-aged adults.

Material and Methods: Right eye measurements from a total
of 100 subjects (50 children and 50 adults) were included in the
study. Central corneal thickness (CCT), aqueous depth (AD),
anterior camera volume (ACV), iridocorneal angle (ICA),
anterior/posterior keratometry (ant.K/post.K) wvalues, and
corneal astigmatism (Cast.) values were recorded. The groups
were compared between themselves, and they were compared in

terms of sex within each group.

Results: The mean age of the children was 7.82+1.45 and the
mean age of the adults was 53.84+6.81. There were significant
differences between the groups in terms of age and CCT, AD,
ACV, ICA, anterior corneal astigmatism (ant.Cast.), and
posterior vertical K (post.K2) values. There were significant
differences in AD and ICA between males and females among
the children (p=0.036, p=0.005, respectively). There were also
significant differences in ACV and ICA between males and
females among the adults (p=0.012, p=0.006, respectively). In
the correlation analysis, CCT, AD, ACV, ICA, and post.K2 were
negatively correlated with age, while ant.Cast. was positively
correlated.

Conclusion: In our study, CCT and anterior segment parameters
were significantly lower in adults. This situation was more
evident in women. It is useful to consider these differences in
the diagnosis and follow-up of corneal diseases, in deciding on
refractive surgery, and in determining the type of surgery, as
well as in the diagnosis and follow-up of glaucoma.

Keywords: Aqueous depth, anterior chamber volume, central

corneal thickness, keratometry

0z

Amag: Ergenlik Oncesi ¢ocukluklarda ve orta yash
erigkinlerdeki 6n segment parametreleri, 6n/ arka keratometri ve

korneal astigmat degerlerinin karsilagtiriimast.

Gere¢ ve Yontemler: Toplam 100 kisinin (50 ¢ocuk ve 50
erigkin) sag goz ol¢limleri ¢calismaya dahil edildi. Katilimeilarin
santral kornea kalnlig1 (CCT), akoéz derinligi (AD), 6n kamera
hacmi (ACV), iridokorneal agt (ICA), 6n/ arka keratometri
(ant.K/post.K) degerleri ve korneal astigmat (Cast.) degerleri
kaydedildi. Gruplar kendi aralarinda karsilastirildi, grup iginde

de cinsiyet yoniinden istatistiksel olarak karsilastirildi.

Bulgular: Cocuklarin yas ortalamasi 7.82+1.45, eriskinlerin yas
ortalamasi 53.84+6.81 idi. Gruplar arasinda yas, CCT, AD,
ACV, ICA, 6n korneal astigmat (ant.Cast.) ve arka dik K
Cocuk
grubunda erkek ve kizlar arasinda AD ve ICA arasinda anlamli
fark vardi (sirastyla p=0.036, p=0.005). Erigkin grubunda erkek
ve kadinlar arasinda ACV ve ICA arasinda anlamli fark vardi
(swrasiyla p=0.012, p=0.006). Korelasyon analizinde CCT, AD,
ACV, ICA ve postK2’in yasla negatif yonde, ant.Cast.’in

(post.K2) degerleri agisindan anlamli fark vardi.

pozitif yonde iliskisi bulundu.

Sonu¢: Calismamizda CCT ve 6n segment parametrelerinin
erigkin grupta anlamli olarak daha diisiik oldugu goriildi. Bu
durum kadinlarda daha belirgindi. Bu farkliliklarin korneal
hastaliklarm tan1 ve takip edilmesinde, refraktif cerrahiye karar
verme ve cerrahi ¢esidinin belirlenmesinde ayrica glokom tani

ve takibinde dikkate alinmasinda fayda vardir.

Anahtar Kelimeler: Akoz derinligi, on kamera hacmi, santral

kornea kalinhigi, keratometri.
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INTRODUCTION

Corneal thickness and anterior segment parameters are
important for the diagnosis and follow-up of various
ocular diseases (1). Central corneal thickness (CCT) is
important in the diagnosis and follow-up of glaucoma,
when deciding on refractive surgery, in the diagnosis of
keratoconus, in the evaluation of endothelial function,
and in deciding on corneal interventions such as cross-
linking (2,3). Anterior segment parameters such as
aqueous depth (AD), anterior camera volume (ACV),
and iridocorneal angle (ICA) are also used for
calculating the appropriate intraocular lens (IOL) power
and deciding on phakic 10L and whether the eye is
suitable for iris-fixed IOL or anterior chamber IOL (4,5).
They are also used to determine the type of glaucoma
and the risk of angle closure. Keratometry (K) and
corneal astigmatism (Cast.) values are important when
calculating the correct IOL power, applying toric 10OL,
and in the diagnosis and follow-up of keratoconus (6-8).
A Sirius  topography  (Costruzione  Strumenti
Ophthalmici, Florence, Italy) device consists of a
monochromatic Scheimpflug camera and a Placido disc
that can evaluate all these parameters noninvasively. It
enables evaluation of all corneal pachymetry, anterior
and posterior corneal topography, and anterior segment
parameters (9). Understanding how these parameters
change with age can help us decide on the surgical
interventions to be performed, determine the appropriate
IOL type, and follow up corneal diseases.

In the present study, we aimed to find out how the
parameters of the cornea and anterior segment change in
healthy preadolescent children (under 12 years old) and
middle-aged adults (45 years and older) and whether this

change is significant.

MATERIALS AND METHODS
The study was carried out retrospectively in the
ophthalmology clinic of Hitit University. After approval
was obtained from the ethics committee of Hitit
University (25.05.2022- 2022/53), data were collected
in line with the Declaration of Helsinki. The

measurements recorded in the Sirius topography device

used in the eye clinic were used. Right eye
measurements from 50 preadolescent children under the
age of 12 years and 50 middle-aged adults aged 45 years
and over were included in the study.

By scanning the hospital registry system, those with
systemic disease (diabetes mellitus, coronary artery
disease, or lung disease), those taking systemic or
topical drugs that may affect anterior segment
parameters, and those with a history of ocular surgery,
an ocular diagnosis that may affect the anterior segment
(dry eye, pterygium, corneal disorders, glaucoma, or
diabetic retinopathy), refraction values (spherical
equivalence) of 3 diopters and above, or amblyopia were
excluded from the study.

The data included in the study were CCT, AD, ACV,
ICA, anterior/posterior keratometry (ant.K/post.K), and
anterior/posterior corneal astigmatism
(ant.Cast./post.Cast.) values, which were approved by
the device for acquisition quality. The anterior
keratometry values flat K (ant.K1), steep K (ant.K2),
mean K (ant.Km), and anterior corneal astigmatism
(ant.Cast.) were used. Flat K (post.K1), steep K
(post.K2), mean K (post.Km), and posterior corneal
astigmatism (post.Cast.) were the posterior keratometry
values used. Measurements recorded between 9 am and
3 pm were used to minimize diurnal variations. The
measurements of children and adults were compared
with each other. The groups were also compared

statistically in terms of sex.

Device

The Sirius system consists of a 360-degree rotating
Scheimpflug camera and Placido disc-based corneal
topography system. With a blue LED light (475 nm), it
measures approximately 35,000 points from the anterior
corneal surface and approximately 30,000 points from
the posterior cornea. With the Scheimpflug camera,
profiles of the iris, anterior lens, and corneal surfaces
and slope, curvature, and height data are calculated from
Placido images. A pachymetric map is created using

anterior and posterior corneal data (10,11).
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Statistical analysis

Statistical analyses were performed using commercial
software (SPSS ver. 22.0; SPSS, Inc., Chicago, IL,
USA). The Kolmogorov-Smirnov test was used to
determine whether the data were normally distributed or
not. Normally distributed data were evaluated with the
independent t-test and those not normally distributed
with the Mann-Whitney U test. Pearson and Spearman
correlation tests were used for correlation analysis.

Significance was accepted at p<0.05.

RESULTS
A total of 100 eyes of 100 subjects (50 preadolescent

children and 50 middle-aged adults) were included in

Table 1: Comparison of values of children and adults groups.

the study. The preadolescent children group consisted of
25 boys (50%) and 25 girls (50%), while the middle-
aged adults group consisted of 22 men (44%) and 28
women (56%). There was no significant difference
between the groups in terms of sex (p>0.05). The mean
age of the children was 7.82+1.45 (6-11 years) and the
mean age of the adults was 53.84+6.81 (45-74 years).
The comparison of age, sex, CCT, AD, ACV, ICA,
anterior/posterior keratometry, and corneal astigmatism

values is shown in Table 1.

Mean values+ SD

Children Adult Difference P
Age (year) (min-max) 7.82+1.45 (6-11) 53.84+6.81 (45-74) -46.02+6.74 <0.001%*
Gender (male/ female) 25/25 22128 0.689°
CCT (um) 557.62+33.83 531.90+30.23 25.72+42.82 <0.001¢"
AD (mm) 3.14+0.23 2.70+0.28 0.44+0.41 <0.001%"
ACV (mm?) 165.58+22.94 129.44+22.59 36.14+34.05 <0.001%"
ICA (degree) 45.06+6.50 38.06+4.94 7.00+£8.96 <0.001""
Ant.K1 (D) 43.24+1.18 43.32+1.61 -0.08+2.11 0.839°
Ant.K2 (D) 44.15+1.29 43.98+1.72 0.16£2.25 0.309°
Ant.Km (D) 43.69+1.22 43.65+1.65 0.04+2.17 0.517°
Ant.Cast. (D) -0.90+0.40 -0.6620.46 -0.25+0.54 0.005%"
Post.K1 (D) -5.97+0.19 -6.04+0.26 0.07+0.34 0.159¢
Post.K2 (D) -6.30+0.24 -6.42+0.32 0.12+0.42 0.044¢
Post.Km (D) -6.13+0.21 -6.22+0.28 0.09+0.36 0.075¢
Post.Cast. (D) 0.33+£0.13 0.38+0.16 -0.05+0.21 0.118¢

CCT: Central corneal thickness, AD: Aqueous depth, ACV: Anterior chamber volume, ICA: Iridocorneal angle,
ant./post.K1: Flat keratometry values of anterior/posterior cornea, ant./post.K2: Steep keratometry values of
anterior/posterior cornea, ant./post.Km: Mean keratometry values of anterior/posterior cornea, ant./post.Cast.: Corneal
astigmatism values of anterior/posterior cornea, a: Fisher's exact test b: Pearson chi-square test, ¢: Mann Withney U test

, d: Independent samples T test, * p<0.05.

For age, CCT, AD, ACV, ICA, ant.Cast., and post.K2
values, there was a significant difference between the
groups (but not for sex) (p<0.05) (Figure 1). Figures 2A
and B show the anterior and posterior keratometry

values (Figure 2A-B).

Table 2 shows the measurements of males and females
in the children’s group. Only AD and ICA were
significantly narrower in girls than in boys (p=0.005).
Table 3 shows the measurements of males and females
in the adults’ group. ACV and ICA values were
significantly narrower in females than in males
(p=0.012, p=0.006, respectively).
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Figure 1: Comparison of between groups A; Central corneal thicknesses (CCT), B; Aqueous depth (AD), C; Anterior

chamber volume (ACV), D; Iridocorneal angle (ICA).
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Figure 2: A, shows anterior keratometry values, B, shows posterior keratometry values. Anterior/ posterior flat
keratometry values (ant.K1/post.K1), anterior/ posterior steep keratometry values (ant.K2/post.K2), anterior/ posterior
mean keratometry values (ant.Km/post.Km).
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Table 2: Comparison of boys and girls in the children group.

Mean values+ SD

Children Difference P
Male Female
CCT (um) 557.00+40.89 558.24+25.76 -1.24 0.8612
AD (mm) 3.21£0.20 3.07+£0.24 0.14 0.036""
ACV (mm3) 169.48+22.17 161.68+23.48 7.8 0.233°
ICA (degree) 47.60+6.21 42.52+5.86 5.08 0.005""
Ant.K1 (D) 42.93+1.03 43.55+1.25 -0.62 0.0812
Ant.K2 (D) 43.89+1.11 44.40+1.43 -0.51 0.2372
Ant.Km (D) 43.41£1.05 43.97+1.33 -0.56 0.1432
Ant.Cast. (D) -0.95+0.42 -0.85+0.38 -0.1 0.386°
Post.K1 (D) -5.92+0.16 -6.02+0.21 0.1 0.068°
Post.K2 (D) -6.27+0.20 -6.34+0.27 0.07 0.311°
Post.Km (D) -6.08+0.17 -6.17+0.24 0.09 0.143°
Post.Cast. (D) 0.35+0.14 0.32+0.11 0.03 0.3032

CCT: Central corneal thickness, AD: Aqueous depth, ACV: Anterior chamber volume, ICA: Iridocorneal angle,
ant./post.K1: Flat keratometry values of anterior/posterior cornea, ant./post.K2: Steep keratometry values of
anterior/posterior cornea, ant./post. Km: Mean keratometry values of anterior/posterior cornea, ant./post.Cast.: Corneal
astigmatism values of anterior/posterior cornea, a: Mann Withney U test, b: Independent samples T test, * p<0.05.

Table 3: Comparison of men and women in the adult group

Mean values+ SD

Adult Difference P
Male Female
CCT (pm) 528.09+26.00 534.89+33.34 -6.8 0.506%
AD (mm) 2.77+0.26 2.65+0.28 0.12 0.118°
ACV (mm3) 138.36420.97 122.43+21.64 15.93 0.012
ICA (degree) 40.18+4.90 36.39+4.37 3.79 0.006""
Ant.K1 (D) 43.12+1.35 43.49+1.79 -0.37 0.7622
Ant.K2 (D) 43.78+1.37 44.14+1.96 -0.36 0.8452
Ant.Km (D) 43.45+1.34 43.81+1.87 -0.36 0.8152
Ant.Cast. (D) -0.6620.50 -0.65+0.43 -0.01 0.951°
Post.K1 (D) -5.99+0.23 -6.46+0.35 0.47 0.281°
Post.K2 (D) -6.36+0.28 -6.46+0.35 0.1 0.283°
Post.Km (D) -6.17+0.24 -6.2620.30 0.09 0.251°
Post.Cast. (D) 0.38+0.15 0.39+0.17 -0.01 0.777°

CCT: Central corneal thickness, AD: Aqueous depth, ACV: Anterior chamber volume, ICA: Iridocorneal angle,
ant./post.K1: Flat keratometry values of anterior/posterior cornea, ant./post.K2: Steep keratometry values of
anterior/posterior cornea, ant./post.Km: Mean keratometry values of anterior/posterior cornea, ant./post.Cast.: Corneal
astigmatism values of anterior/posterior cornea, a: Mann Withney U test , b: Independent samples T test, * p<0.05.

In the correlation analysis, CCT, AD, ACV, ICA, and
post.K2 were negatively
[respectively, (-0.38, p<0.001), (-0.64, p<0.001), (-0.62,
p=0.001), (-0.50, p<0.001), (-0.20, p=0.04)], while

ant.Cast. was positively correlated with age (0.26,

correlated with age

p=0.01). AD was positively correlated with ACV and
ICA [respectively, (0.89, p<0.001), (0.73, p<0.001)] and
negatively correlated with ant.Cast. (-0.26, p=0.01).

ACV was positively correlated with ICA, post.K1,
post.K2, and post.Km [respectively, (0.60, p<0.001),
(0.28, p=0.01), (0.32), p<0.001), (0.31, p<0.001)]. A
positive correlation was found between Ant.Cast. and
post.K2 and post.Km [(0.31, p<0.001), (0.24, p=0.02)]
and a negative correlation with post.Cast. (-0.38,
p<0.001).
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DISCUSSION

Our study showed that there were significant decreases
in CCT, AD, ACV, and ICA with age. In keratometry
values, a significant difference was found in the value of
only ant.Cast. In terms of sex, AD and ICA were
significantly narrower in females than in males among
the children. In the adults’ group, females' ACV and
ICA were significantly narrower than males’.

There are many studies on CCT in the literature.
Different results were found in studies evaluating the
relationship with age. There are studies showing that age
is not associated with CCT (12,13). Rieth et al. showed
that CCT increases with age (14). Contrary to these
studies, the majority of studies have shown that CCT
decreases with age (15-18). It has been shown that there
is a decrease of approximately 4 pm in men and 5 pm in
women every 10 years (19). Valdez et al., in their study
comparing CCT according to age groups, showed that
people under 20 years old had approximately 20 pm
thicker corneas than those over 40 years old (20). In our
study, CCT was significantly thinner (approximately 25
pum) in the adults, which is consistent with the literature.
The reason for this has been shown to be a decrease in
keratocytes with age (21). In addition, some studies have
shown that there is a progressive thickening of the
stromal collagen bundle and a decrease in the
interfibrillar space with age (22,23).

Regarding ACD, Bhardwaj et al. did not find a
significant difference between age groups (24). Contrary
to that study, many studies have shown that AD and
ACV decrease with age (25,26). In our study, AD and
ACV were significantly narrower in the adults. Pareven
et al. attributed this to the increase in lens thickness and
narrowing of the anterior chamber especially after the
age of 40 (27). Sheppard and Davis found that the ciliary
muscle thickens with age and shifts in the anterior-
interior direction (28). Saw et al. found ACD to be
deeper in boys and taller children among children aged
7-9 years (29). In our study, when we evaluate in terms
of sex, AD, ACV, and ICA are narrower in both children

and women. This may explain why glaucoma, especially

angle-closure glaucoma, is more common in adults and
especially in women.

There is little change in the corneal curvature after the
age of 3 years (30). Kazanci et al. showed that women
(mean age 28) had a higher mean K value (31). Saw et
al., among children, found the corneal curvature to be
steeper in older girls (29). Shimizu et al., in their study
comparing children and adults, found that the corneal
curvature was wider in children (adults: children;
7.40:7.70 mm) (32). In our study, although females had
higher K values in both children and adults, it was not
statistically significant. Hayashi et al. found that there
was no change in the posterior cornea in people over 40
years of age (33). In our study, only ant.Cast. and
post.K2 values were significantly different. Ant.Cast.
was 0.25D less in the adults than in the children.
Although the change in the post.K2 value (0.12D) is
statistically significant, we cannot regard it as clinically
significant. This situation differs from previous studies.
The reason for this may have been the different
measuring instrument used in the studies, race, or
genetic factors. The fact that the anterior cornea is more
affected by age than the posterior cornea may also be the
reason for this situation.

Our study has limitations. The first is that the sample
size was small. These results may not apply to large
populations. The second is that people with values
greater than SE £3 D were not included in the study.
Further studies are needed to understand how these
anterior segment parameters change with age in people
with high refractive values. The third is the lack of axial
length (AL) values of the participants. Although not
measuring AL is a shortcoming of our study, Saw et al.,
in their study with 1453 children (7-9 years old), found
that an increase in AL did not cause any change in
anterior segment parameters, and they interpreted this as
showing that the development of anterior and posterior
segments may be controlled by different factors (29).
The fourth limitation is that the participants were
grouped as children and adults only. It would be

appropriate to group according to age ranges and to
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compare these parameters between groups. This will be
planned and implemented as a prospective study.

Finally, it is seen that the CCT and anterior segment
values are lower in adults than in children. This situation
is more evident in the female population. It is useful to
consider these differences in terms of refractive surgery,
monitoring of corneal pathologies, and diagnosis and
follow-up of glaucoma. It is seen that large-scale and
long-term studies are needed to understand the changes

that occur in the anterior segment with age.
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ABSTRACT
Objective: The present study aimed to determine the
differences between monosymptomatic and non-

monosymptomatic enuresis in light of clinical and laboratory
variables.

Material and Methods: We retrospectively reviewed the
medical records of pediatric patients with enuresis who were
followed up between 2010 and 2021 at XX University Hospital.
Results: One hundred and

monosymptomatic nocturnal enuresis (MNE) and 86 patients

sixty-one patients with
with non-monosymptomatic enuresis (NMNE) were enrolled in
this study. The patients with MNE were significantly older than
the patients with NMNE (9.0+2.5 vs 7.6+2.4 years; p=<0.001).
The proportion of females was significantly higher both in the
MNE and NMNE groups (32.2% vs 17.4%; p=0.046; 54.7% vs
40.4%; p=0.032 respectively). The hemoglobin level was
significantly lower in the NMNE group (12.840.8 vs 13.4+1.0
g/dl; p=0.05). The rate of constipation and fecal incontinence
were significantly higher in NMNE group (27.9% vs 14.2%;
p=0.009, and 11.6% vs 1.2%; p=0.002, respectively.) The
univariable analyses using the above-identified parameters
showed that a relatively low mean hemoglobin level was a risk
factor for NMNE (OR=-0.603, 95% CI 0.346-0.867; p=0.01).

Conclusion: Making the differential diagnosis of MNE and
NMNE and determining the risk factors earlier in the disease
course are essential tasks to be accomplished in the initial
evaluation of patients with enuresis. Relatively low Hb levels

may be a novel risk factor for NMNE.

Keywords: Monosymptomatic enuresis, non-monosymptomatic

enuresis, hemoglobin, risk factor

(074
Amagc: Bu ¢alismada monosemptomatik ve monosemptomatik
olmayan eniirezis arasindaki farklarn klinik ve laboratuvar

degiskenleri 1s181nda belirlenmesi amaglanmistir.

Gere¢ ve Yontemler: Bu calismada monosemptomatik ve
monosemptomatik olmayan eniirezis arasindaki farklarin klinik

ve laboratuvar degiskenleri 1s181nda belirlenmesi amaglanmistir.

Bulgular: Bu calismaya monosemptomatik eniirezisli (MNE)
161 hasta ve monosemptomatik olmayan eniirezisli (NMNE) 86
hasta dahil edildi. MNE'li hastalar NMNE'li hastalardan anlamli
olarak daha yashydi (9,0+2,5 ve 7,6£2,4 yil; p=<0,001).
Kizlarin sayist hem MNE hem de NMNE grubunda anlamli
olarak daha yiiksekti (sirastyla %32.2'ye karst %17.4; p=0.046;
%354,7'ye karst %40.4; p=0,032). Hemoglobin diizeyi NMNE
grubunda anlamli olarak daha diigiiktli (12.8+0.8 vs 13.4+1.0
g/dl; p=0.05). NMNE grubunda kabizlik ve fekal inkontinans
orani anlamli olarak daha fazlaydi(sirasiyla %27.9'a karsi
%14.2; p=0.009 ve %]11.6'ya karst %1,2; p=0.002). Yukarida
tanimlanan parametreleri kullanan tek degiskenli analizler,
nispeten diisiik bir ortalama hemoglobin seviyesinin NMNE i¢in
bir risk faktorii oldugunu gostermistir (OR=-0.603, %95 CI
0.346-0.867; p=0.01).

Sonu¢: MNE ve NMNE ayirict tanisint yapmak ve hastalik
seyrinde risk faktorlerini daha erken belirlemek, eniirezisli
hastalarin ilk degerlendirmesinde yapilmasi gereken temel
gorevlerdir. Nispeten diisiik Hb seviyeleri, NMNE i¢in yeni bir

risk faktori olabilir.

Anahtar Kelimeler: Monosemptomatik eniirezis, monosemp-

tomatik olmayan eniirezis, hemoglobin, risk faktorii
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INTRODUCTION
Nocturnal enuresis (NE) is defined as urinary
incontinence during the sleep period at night. The
International Children’s Continence Society (ICCS)
classifies nocturnal enuresis as monosymptomatic or
non-monosymptomatic (1). Patients with isolated
nocturnal urinary incontinence and without bladder
dysfunction are classified as having monosymptomatic
nocturnal enuresis (MNE) (1-3]. On the other side,
nonmonosymptomatic nocturnal enuresis (NMNE) is
accompanied by lower urinary tract symptoms or
bladder dysfunction (4). Non-monosymptomatic
enuresis is associated with daytime wetting and
symptoms of urgency, leakage, frequency, and
hesitancy. We emphasize that laboratory and clinical
markers are needed to differentiate these symptoms to
classify nocturnal enuresis. The present study aimed to
determine the differences between these two entities in

the light of clinical and laboratory variables.

MATERIALS AND METHODS
We retrospectively reviewed the medical records of
pediatric patients with enuresis who were followed up
between 2010 and 2021 at Kirikkale University
Hospital. At the first visit, information on the patients’
medical histories and voiding diaries were collected, and
a physical examination was performed to determine the
etiology of enuresis. At the time of data entry;
demographic findings and laboratory tests were
recorded, which included routine biochemical
parameters, complete blood count, urine test, and renal
ultrasonographic findings. This retrospective study
enrolled children with MNE and NMNE aged between
5 and 15 years. They were classified into two groups,
namely MNE and NMN, according to the criteria of The

International Children’s Continence Society (1).

Patients with chronic kidney disease, renal parenchymal
disease, diabetes mellitus tubulopathies, urinary tract
infection and severe co-existent comorbidities were
excluded.

The study data were analyzed using SPSS (Statistical
Package for Social Science) 16.0 software package. The
results were shown as mean+SD unless stated otherwise.
Mann-Whitney U test and Chi-square test were used to
assess differences between the two groups. The level of
statistical significance was set at p<0.05. The ethics
committee approval of the study was obtained from the
Kirikkale University Clinical Research Ethics
Committee (Date:12.1.2022 / Decision no: 2022.01.06.)

RESULTS

One hundred and sixty-one patients with MNE and 86
patients with NMNE were enrolled in this study. The
patients with MNE were significantly older than the
patients with NMNE (9.0£2.5 vs 7.6+2.4 years;
p=<0.001). The proportion of females was significantly
higher in the NMNE group (54.7% vs 40.4%; p=0.032).
The hemoglobin level was significantly lower in the
NMNE group (12.840.8 vs 13.4£1.0 g/dl; p=0.05).
There was no significant difference in the mean rates of
secondary enuresis, hydronephrosis, and serum glucose,
creatinine, urea, and sodium levels between the groups.
The most frequent coexisting diseases were asthma and
epilepsy (8 asthma patients, 4 epilepsy patients). There
was no significant difference in the mean rates of asthma
and epilepsy between the two groups. The rate of
constipation and fecal incontinence were significantly
higher in NMNE group (27.9% vs 14.2%; p=0.009, and
11.6% vs 1.2%; p=0.002, respectively.) The proportion
of female patients was significantly higher in the MNE
group (32.2% vs 17.4%; p=0.046) (Table 1).
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Table 1 : Comparison of clinical and laboratory data between groups

. MNE NMNE
Variables* n=161 =86 P-value
Gender (female) n (%) 65(40.4) 47(54.7) 0.032
Mean age 9.0+2.5 7.6+2.4 <0.001
Secondary enuresis 22(13.7) 13(15.1) 0.755
Hydronephrosis n (%) 8(4.9) 5(5.8) 0.933
Urinary density 1020.1+8.6 1017.2+8.2 0.014
Serum glucose (mg/dl) 102.8+68.9 91.7£10.5 0.234
Serum creatinine (mg/dl) 0.51£0.12 0.47+0.11 0.09
Serum urea (mg/dl) 22.8+5.7 24.9+£5.9 0.075
Serum Sodium (mEg/L) 139.4+2.6 139.9+£2.6 0.381
Hemoglobin (g/dl) 13.4+1.0 12.8+0.8 0.05
(o xistence disease 5(3.1) 3(3.4) 0.874
Epilepsy 2(1.2) 2(2.3) 0.520
Constipation 23(14.2) 24(27.9) 0.009
Fecal incontinence 2(1.2) 10(11.6) 0.002
Family history 52 (32.2) 15 (17.4) 0.046

MNE: Monosymptomatic nocturnal enuresis, NMNE:Non-monosymptomatic nocturnal enuresis

The univariable analyses using the above-identified
parameters showed that a relatively low mean
hemoglobin level was a risk factor for NMNE (OR=-
0.603, 95% CI 0.346-0.867; p=0.01). ROC -curve
analysis indicated that a cut off value of 13.2 g/dl can
be used for Hb level for risk of NMNE (AUC(95%),
p<0.05) with a sensitivity 61.8%, and specifity 57.1%.
(Figure 1)

ROC Curve

08|

06

Sensitivity

041

00 02 04 06 08 10
1 - Specificity
Diagonal segments are produced by ties.
Figure 1: ROC curves and cutoff values of Hb level
for NMNE risk. ROC receiver operating characteristic,
AUC the area under the ROC curve

DISCUSSION

The pathogenesis and treatment of MNE and NMNE are
different from each other. Some factors are implicated
in the etiology of MNE. Increased urine output, low
nocturnal bladder capacity, increased detrusor activity,
and sleep-wake disorders are responsible etiological
factors for MNE. On the other hand, NMNE represents
a separate clinical entity such as lower urinary tract
dysfunction (LUTD) (5,6).

We found that the NMNE patients were significantly
younger than the MNE patients, as also shown in
previous studies (7,8). This difference may stem from
the fact that patients with NMNE seek medical care
earlier due to the additive symptoms. The female
preponderance in the NMNE group supports previous
observations and findings suggesting a higher
prevalence of LUTD among girls (9,10). Mota et al. (11)
showed a LUTD prevalence of 24.2% in a study of 580
children aged between 3 and 9 years; Similar to our
results, the disease had a higher prevalence in girls and
younger children. These findings suggest a hormonal
effect on bladder function. Estrogen receptors have
been demonstrated in the urethra, bladder, and pelvic
floor musculature so that estrogen has an important role
in these pathways (12). Another explanation is that a

slower maturation of boys than girls results in delayed
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voluntary urinary continence in boys compared to girls,
which can explain the higher prevalence in girls (13).
Children with constipation or fecal incontinence often
experience concomitant symptoms of LUT (22-34%)
(14,15). Previous studies have shown that more than half
of children with LUT dysfunction also have bowel
dysfunction, with 30% of such patients presenting to the
first visit with fecal impaction, and 80% with fecal
incontinence (16,17). It has been observed that
constipation is a risk factor for NMNE and lower urinary
tract dysfunctions, but not MNE (18). Similarly, we
found a higher rate of bowel dysfunction in NMNE.
The difference in urinary density is caused by the
restriction of nocturnal water depletion in patients with
MNE. The parental history of childhood enuresis is a
risk factor for the offspring in MNE (19). Therefore, as
expected, the MNE group had a higher rate of family
history of childhood enuresis.

The rate of coexisting asthma (3,1-3.4%) was lower than
the prevalence of the pediatric population (7.5-10.4%)
(20,21). A significant proportion of patients delayed
their follow-up; thus, the number of patients who
subsequently developed asthma may have been
overlooked. On the other hand, the rate of epilepsy in
our study group was similar to those reported by
previous studies (22).

A relatively low hemoglobin level was a novel risk
factor for NMNE. There is no report in the literature
investigating the effect of hemoglobin on enuresis. On
the other hand, previous reports have shown that
pediatric patients with sickle cell anemia may be at a
higher risk of nocturnal enuresis than those with a
normal hemoglobin (Hb) genotype (23,24). This is
caused by a lower functional bladder capacity and a
higher overnight urine volume to functional bladder
capacity ratio in these patients (25). Studies with near
infrared spectroscopy (NIRS) have shown that an
abnormal hemodynamic response or the onset of oxygen
debt during voiding causes underlying LUT, including
detrusor dysfunction (26). Additionally impaired
perfusion and low oxygen capacity due to low Hb may

lead to oxidative stress of the bladder wall (27).

Therefore, we suggest that the oxygen transfer capacity
of Hb as well as the Hb level must have an effect on
bladder function. It has been shown that chronic iron
deficiency resulted in decreased MAO activity both in
vitro and in vivo in rats, hence, reduced sympathetic
activity may lead to urination (28). Anemia refers to a
low red blood cell count or low serum iron level. The
body will try to increase body fluid level to maintain the
blood volume. An extra fluid volume can cause
extra urination.

The lack of assessment of the iron status in our patients
and the lack of comparison of the population with
anemia were important limitations of our study. Another
main limitation of the study is that there are no
urodynamic studies in patients with NE due to the
invasive characteristics of these tests.

Making the differential diagnosis of MNE and NMNE
and determining the risk factors earlier in the disease
course are essential tasks to be accomplished in the
initial evaluation of patients with enuresis. Relatively
low Hb levels may be a novel risk factor for NMNE.
Additional studies are needed to determine whether

hemoglobin and iron affect the pathogenesis of NMNE.
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Ozgiin Arastirma

INVESTIGATION OF THE ANXIETY LEVEL DUE TO COVID-

19 IN HEALTHCARE WORKERS WORKING IN THE

OPERATING ROOM

Ameliyat Alaninda Calisan Saglhk Calisanlarinda COVID-19’a Bagh Kaygi Diizeyinin

Incelenmesi

Erdin¢ KOCA'

1 Malatya Training and Research Hospital, Department of Anesthesiology and Reanimation, MALATYA, TURKIYE

ABSTRACT
Objective : With the onset of the COVID-19 pandemic,
healthcare professionals have been at the forefront of the fight
against this disease. This infection, which affects the whole
world, has created a situation that causes concern for healthcare
workers. In this study, we aimed to examine the level of anxiety
related to the COVID-19 pandemic in healthcare workers

working in the operating room unit.

Material and Methods: Doctors, operating room nurses,
anesthesia technicians and operating room cleaning staff
working in the operating room units of various hospitals in
Malatya were included in the study. By sending the survey link
via ~ Whatsapp, the survey was answered via
https://docs.google.com/forms. The Fear of COVID-19 Scale,

developed by Ahorsu et al. was used in our questionnaire.
Results: We found that the average of the COVID-19 anxiety
level of the anesthesia technicians was statistically significantly
higher than the nurses,operating room cleaning staff and
doctors.

Conclusion: The provision of safe working conditions should
be included in health policies in order to minimize the anxiety

caused by the COVID-19 epidemic on healthcare workers.

Keywords: COVID-19, anxiety, operating rooms

(074

Amag: COVID-19 pandemisinin baslamasiyla birlikte saglik
calisanlart bu hastalikla miicadelede 6n saflarda yer almstir.
Tiim diinyay: etkisi altina alan bu enfeksiyon saglik ¢alisanlarini
endiseye sevk eden bir durum yaratti. Bu calismada
ameliyathane iinitesinde gorevli saglik calisanlarinin COVID-19
pandemisi ile ilgili kaygi diizeylerini incelemeyi amagladik.

Gere¢ ve Yontemler: Malatya’da g¢esitli hastanelerin

ameliyathanelerine gorev yapan doktorlar, ameliyathane
hemsireleri, anestezi teknisyenleri ve ameliyathane temizlik
edildi. Anket linki

tizerinden gonderilerek anket https://docs.google.com/forms

personeli ¢alismaya dahil Whatsapp

tizerinden cevaplanmigtir. Ahorsu ve digerleri tarafindan
gelistirilen  COVID-19  Korkusu  Olgegi  anketimizde
kullantlmstir.

Bulgular: Anestezi teknisyenlerinin COVID-19 kaygi diizeyi
ortalamasinin hemsirelere, ameliyathane temizlik gorevlilerine
ve doktorlara gore istatistiksel olarak anlamli derecede yiiksek

oldugunu bulduk.

Sonu¢: COVID-19 salgininin  saglik c¢alisanlart iizerinde

yarattigi kaygiyr en aza indirmek igin giivenli ¢alisma

kosullarmin saglanmasi saglik politikalarina dahil edilmelidir.
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INTRODUCTION

It was detected in Wuhan, the administrative center and
largest city of China's Hubei province, and the disease
called coronavirus disease 2019 (COVID-19), caused by
the corona virus, spread all over the world and caused a
pandemic (1). By 31 March 2022, 6.132.461people died
due to COVID-19 and 483.556.595 infected individuals
were detected all over the world (2). It is clear that
increasing mortality rates in the world will cause
negative psychological symptoms on people. The first
COVID-19 case in Turkey was detected on March 11,
2020. By March 29, 2022, 97.977 people died due to
COVID-19 in our country and a total of 14.846.224
people were infected (3). In addition to causing a
respiratory tract infection, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) also has
negative effects on mental health because it affects many
organs and may be fatal (4). Anxiety can be described as
the emotional state in which the individual feels as if
something bad is going to happen (5). It has been
observed that the increasing number of cases and the
spread of the epidemic cause an increase in fear, stress
and anxiety in individuals (6). Epidemics can have
behavioral and psychological effects in both the infected
and the healthy persons. Psychiatric symptoms such as
sleep problems, health-related concerns, increased level
of anxiety and anxiety about getting sick can be
observed (7). In studies conducted during the epidemic
related to acute respiratory tract insufficiency syndrome
(SARS), it has been observed that severe infectious
diseases increase the levels of fear, anxiety, stress and
depression in individuals (8). In a study conducted on
159 people during the COVID-19 outbreak in Turkey, it
was found that 23.6% of women scored above the cut-
off point for depression and 45.1% for anxiety (9).

The aim of our study was to investigate the anxiety
levels related to COVID-19 of the operating room
personnel working in the front line during the COVID-

19 pandemic.

MATERIALS AND METHODS
Study Participants
Doctors, operating room nurses, anesthesia technicians
and operating room cleaning staff working in the
operating room unit in Malatya were included in our
study. Those who accepted the study and filled out the
questionnaire completely were included in the study.
These participants were selected from people who were
actively worked during the COVID-19 pandemic
process. After obtaining permission from the Ministry of
Health (2020-09-22T19_49 54), ethics committee
approval was obtained from Malatya Clinical Research
Ethics Committee (Ethics committee no: 2021/12). A
survey was conducted by obtaining "informed consent”
from health professionals who agreed to participate in
the survey.
Study survey
An internet connection link was sent to the survey
participants via whatsapp, and the survey was answered
via https://docs.google.com/forms. Participants were
asked about their age, gender, educational status,
occupation, marital status, years of employment,
psychiatric treatment history, whether there was a
psychiatric disease in their family, whether they had
COVID-19 and whether they required inpatient
treatment. The Fear of COVID-19 Scale, developed by
Ahorsu et al. was used in our questionnaire (10). The
Turkish adaptation, validity and reliability were carried
out by Satici et al. In this scale consisting of 7 questions,
it was scored from 1 to 5 (1- I strongly disagree...5- |
strongly agree) using a 5-point Likert-type scaling.
Scale scoring is between 7-35. The high score obtained
from the scale indicates that the COVID-19 pandemic
fear level is 'high'. The internal consistency (Cronbach's
Alpha value) of the scale was 0.82 and the test-retest
reliability was 0.72. The questions we used in our survey
were, 'l am very afraid of COVID-19, it bothers me to
think about COVID-19, my hands sweat when | think of
COVID-19, | am afraid of losing my life because of
COVID-19, News and stories about COVID-19 on

social media | get nervous or worried when | watch it, |
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can't sleep because I'm worried about catching COVID-
19, my heart speeds up or | have palpitations when |
think I have COVID-19. Answers were presented in the
form of multiple choice options consisting of "strongly
disagree, disagree, neither agree nor disagree, agree,
strongly agree".

Statistical Analysis

Data analysis was performed using the IBM SPSS
version 26.0 statistical program (Chicago, IL, USA).
Kurtosis and skewness values were used to test the
normality of the distribution of the data. Descriptive
statistics were presented as mean (X), standard deviation
(S), and percentile (%). The analysis of the significant
differences between the groups that were determined to
fit the normal distribution was performed using the
independent sample t-test for those consisting of two
groups, and one-way analysis of variance for those
consisting of three or more groups. In the analysis of
variance, one of the post hoc multiple comparison
methods was Tukey's in order to determine between
which groups the significant differences were. HSD test
was used. A p value of <0.05 was considered statistically

significant.

RESULTS

The ages of 210 individuals included in the study ranged
from 20 to 61 years (X=38.79, N=7.624). The
professional experience of the participants varied
between one year and forty years (x=14.19, N=7.123).
The distribution of weekly working hours in all
occupations was between 35 hours and 80 hours
(x=46.06, N=9.209). The remaining sociodemographic
characteristics of the individuals participating in the
study are shown in Table 1.

Considering whether the COVID-19 fear scores differ
significantly according to the genders of the
participants, the female group (x=3.3325, S=0.78490,
score=23.33) and the male group (X=2.9726,
S=0.84224, score=20.81) in terms of fear levels, a
statistically significant difference was found. Fear

scores of women were found to be statistically

significantly higher than men (t(208)=3.197; p=0.002)
(Table 2).

Considering whether the COVID-19 fear scores differ
significantly according to the marital status of the
participants, the married group (x=3.1557, S=0.83345,
score=22.09) and the single group (X=3.2589,
S$=0.80929, score=22.81) fear scores of the married
group were found to be approximately 0.5 points higher,
but this difference was not statistically significant
(t(208)=-0.648; p=0.518).

When it was examined whether the COVID-19 fear
scores of the participants showed a significant difference
between those with and without chronic disease, the
group with chronic disease (x=3.1629, S=0.77559,
score=22.14) and the group without (x=3, 1741,
S$=0.85199, score=22.22) no statistically significant
difference was found (t(208) = -0.084; p=0.933).
Considering the statistically significant differences in
COVID-19 fear scores, whether there is a psychiatric
diagnosis in the families of the participants, the group
with a psychiatric diagnosis in their family (x=3.0748,
S$=0.95364, score=21.52) and the group without (x=3,
1822, S=0.81586, score=22.28), no statistically
significant difference was found (t(208) = -0.562;
p=0.575).

Considering the statistically significant differences in
COVID-19 fear scores, whether participants have a
history of psychiatric treatment or not, those with a
history of psychiatric treatment (x=3.3684, S=1.06938,
score=23.58) compared to those without (x=3.1518, S
=0.80180, score=22.06) fear levels were slightly higher,
but this difference between them was not statistically
significant (t(208) = 1.087; p=0.278).

When examining whether the COVID-19 fear scores are
related to whether the participants have had COVID-19
before or not, those who have been caught and survived
COVID-19 (x=3.0616, S=0.80876, score=21.43)
compared to those who have never been caught (x
=3.2066, S=0.83449, score=22.45) fear levels were
slightly lower, but this difference was not statistically
significant (t(208) = -1.088; p=0.278).
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Table 1. Demographics datas

Operating

Anesthesia Operating Room

Doctor Room Nurse Technician Cleaning Staff Total
n(%) n(%) n(%) n(%) n(%)
Gender  Female 12 (5.7) 44 (21) 50 (23.8) 10 (4.8) 116 (55.2)
Male 40 (19) 12 (5.7) 23 (11) 19 (9) 94 (44.8)
Marrital Status
Married 49 (23,3) 42 (20) 59 (28.1) 28 (13.3) 178 (84.8)
Single 3(1.4) 14 (6.7) 14 (6.7) 1(0.5) 32 (15.2)
Education
Primary School ) ) ) 6 (2.9) 6 (2.9)
High School - 12 (5.7) 3(1.4) 17 (8.1) 32 (15.2)
University 52 (24.8) 44 (21) 70 (33.3) 6 (2.9) 172 (81.9)
Smoking
Yes 15 (7,1) 34 (16.2) 27 (12.9) 17 (8.1) 93 (44.3)
No 37 (17.6) 22 (10.5) 46 (21.9) 12 (5.7) 117 (55.7)
Chronic Additional
Disease
Yes 14 (6.7) 11 (5.2) 20 (9.5) 5 (2.4) 50 (23.8)
No 38 (18.1) 45 (21.4) 53 (25.2) 24 (11.4) 160 (76.2)
Familial Psychiatric History
Yes 4(1,9) 7(3.3) 8 (3.8) 2 (1) 21 (10)
No 48 (22.9) 49 (23.3) 65 (31) 27 (12.9) 189 (90)
Previous psychiatric history
Yes 6(2.9) 4(1,9) 8 (3.8) 1(0.5) 19 (9)
No 46 (21.9) 52 (24.8) 65 (31) 28 (13.3) 191 (91)
Have you had COVID-19?
Yes 18 (8,6) 14 (6.7) 17 (8.1) 2 (1) 51 (24.3)
No 34 (16.2) 42 (20) 56 (26.7) 27 (12.9) 159 (75.7)
If you have had a COVID -19 infection,
have you received inpatient treatment?
Yes 6(2.9) 2 (1) 5 (2.4) - 13 (6.2)
No 46 (21.9) 54 (25.7) 68 (32.4) 29 (13.8) 197 (93.8)
Do you have direct contact
with a COVID -19 positive
patient?
Yes 46 (21.9) 45 (21.4) 65 (31) 21 (10) 177 (84.3)
No 6 (2.9) 11 (5.2) 8 (3.8) 8(3.8) 33 (15.7)
Has anyone in your family had
a COVID-19 infection?
Yes 35 (16.7) 39 (18.6) 54 (25.7) 13 (6.2) 141 (67.1)
No 17 (8.1) 17 (8.1) 19 (9) 16 (7.6) 69 (32.9)
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Table 2. Evaluation of COVID-19 fear scores according to participant variables

t Test -
Xts t p
Female 3.3325+0.78490
Gender 3.197 0.002
Male 2.9726+0.84224
] Married 3.1557+0.83345
Marrital Status . -0.648 0.518
Single 3.2589+0.80929
Smoking Yes 3.2673+0.84021
1.499 0.135
No 3.0952+0.81506
Chronic Additional Yes 3.1629+0.75759 0.084 0.933
Disease No 3.1741+0.85199 ' '
Familial Psychiatric History Yes 3.0748+0.95364
-0.562 0.575
No 3.1822+0.81586
Previous Psychiatric History Yes 3.3684+1.06938
1.087 0.278
No 3.1518+0.80180
Have You Had COVID-19? Yes 3.0616+0.80876
-1.088 0.278
No 3.2066+0.83449
If you have had a COVID -19 Yes 3.0879+0.69385
mfection, have you received No -0.374 0.709
. 3.1769+0.83809
mpatient treatment?
Do you have direct contact with a Yes 3.1921+0.81924
COVID-19 positive patient? No 3.0606=0.88282 0.836 0.404
Has anyone in your family had a Yes 3.1388+0.86290
COVID-19 infection? No 3.2381+0.75580 -0.815 0.416
One-Way Analysis of Variance -
X+s f p
Primary School 3.0000+£1.12848
Education High School 3.3080+0.80740 0.608 0.545
University 3.1520+0.82408
Doctor 2.9121+0.82389
) Operating Room Nurse 3.2372+0.87356
Occupation . — 3.060 0.029
Anesthesia Technicians 3.34254+0.73105
Operating Room Cleaning Staff 3.0788+0.89344
Operating
. A hesi R
Doctor Operating Room Nurse nest_ g5|a oom
Post Hoc (Tukey HSD) Technicians Cleaning
Staff
p p p p
Doctor 0.167 0.021 0.815
Operating Room Nurse 0.167 0.887 0.831
Anesthesia Technicians 0.021 0.887 0.457
Operating Room Cleaning 0.815 0.831 0457

Staff
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Table 3. Evaluation of COVID-19 fear scores according to occupational groups and gender variable

t Test X8 t p
Operating Room Nurse Eﬁ;?:le g;gggigg;ggg -0.693 0.491
Anesthesia Technicians | orre'® YT 1.965 0.053
Cloaning Saft Ml 932540,94803 1228  02%

Considering whether the COVID-19 fear scores are
related to whether the participants received inpatient
treatment due to COVID-19 or not, among the
participants who received inpatient treatment due to
COVID-19 (x=3.0879, S=0.69385, score=21.62) There
was no statistically significant difference between those
who did not receive treatment (x=3.1769, S=0.83809,
score=22.24) (1(208) = -0.374; p=0.709).

Considering whether the COVID-19 fear scores are
related to the participants' previous contact or non-
contact with the individuals who contacted COVID-19,
the fear levels of the participants who had previous
contact with the individuals caught COVID-19
(x=3,1921, S=0.81924, score=22.34) was higher than
the non-contact group (x=3.0606, S=0.88282,
score=21.42), but this difference between the groups
was not statistically significant. (t(208)=0.836;
p=0.404).

Considering whether the COVID-19 fear scores are
related to the presence or absence of individuals caught
COVID-19 in the vicinity of the participants, the fear
level of the group with the individuals caught COVID-
19 in their family (x=3.1388, S=0.86290, score=21, 97)
compared to the non-native group (Xx=3.2381,
S=0.75580, score=22.67), but this difference was not
statistically significant (t(208)=-0.815; p=0.416).

When we look at whether the COVID-19 fear scores
differ in terms of the educational status of the
participants, primary education (Xx=3.0000, S=1.12848,
score=21), secondary education (x=3.3080, S=0.80740,
score=23.16) and higher education (X=3.1520,
S=0.82408, score=22.09) groups, no statistically
significant difference was found (F=0.608; p=0.545).

In the study, when it was examined whether there was a
significant difference between the COVID-19 fear
levels of the occupational groups working in the
operating room, a statistically significant difference was
found between the COVID-19 fear levels of the
occupational groups. (F=3.060; p=0.029).

The mean total fear score of the doctor group (x=2.9121,
$=0.82389, score=20.38) was the lowest score among
the professions. Other groups fear scores were as
follows; cleaning personnel group (X=3.0788,
S$=0.89344, score=21.55), nurse group (X=3.2372,
S$=0.87356, score=22.66) and technician group
(x=3.3425, S=0.73105, score=23.4. Tukey's HSD test
was chosen from the post hoc multiple comparison
methods and analyzed to determine which groups had
significant differences between occupational groups. As
aresult of the analysis, there was a significant difference
between the doctor group (Xx=2.9121, S=0.82389,
score=20.38) and the technician group (X=3.3425,
S$=0.73105, score=23.4). was found to be (p=0.021).
There was no significant difference between other
occupational groups (p>0.05).

In order to see whether the significant differences in
COVID-19 fear scores in occupational groups are due to
gender, we performed an independent sample t-test for
the gender variable within the occupational groups. As a
result of the analysis, no statistically significant
difference was found between the doctor group and the
technician group in terms of gender variable (Doctor
(t(50) =1.957) (Table 3).
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DISCUSSION

Our results suggest that fear scores of women were
statistically significantly higher than men. Additionally,
fear scores of the married group were found to be
approximately 0.5 points higher, but this difference was
not statistically significant. In the study, when it was
examined whether there was a significant difference
between the COVID-19 fear levels of the occupational
groups working in the operating room, a statistically
significant difference was found between the COVID-
19 fear levels of the occupational groups. The mean total
fear score of the doctor group was the lowest score
among the professions.

COVID-19, unlike other flu factors, it is important
because due to its much higher contagious and high
mortality rate (between 0.5% and 3%) (11). Contact
with the mouth, nose and eyes after hand contact with
the droplets is important in terms of disease transmission
(12).  Aerosol-forming  endotracheal intubation,
bronchoscopy, upper gastrointestinal endoscopy,
surgical interventions in the upper and lower airways,
and tracheotomy carry a high risk of transmission (13).
In our study, we examined the anxiety levels of health
personnel working in the operating room unit due to
COVID-19. The fact that both the surgery of COVID-19
infected patients in the operating room and the frequent
interventions such as endotracheal intubation and
respiratory surgery, which create aerosols and carry a
high risk of transmission, increase the anxiety level of
the healthcare professionals working in this field. This
opinion may explain the reason why our study was
conducted in an isolated unit. Healthcare workers
working in the operating room carry a high risk of
transmission in this state. This risk creates stress on
employees and causes anxiety. The fact that epidemics
create intense stress in people and may cause
psychological symptoms (14). While healthcare workers
strive for the continuation of human health, they are
under stress due to the responsibility of their work.
There are many studies showing that the prevalence of

COVID-19 and deaths in healthcare workers increase

stress (15). Pandemic is a situation that increases this
stress load. In addition, there are publications showing
that its negative effects in terms of personal and patient
safety (16). In a study conducted with healthcare
professionals, various mental health problems such as
depression, anxiety, and burnout are more common than
in the general population (17). The fact that healthcare
workers are at constant risk of contact with the virus and
that the increase in viral load is an important factor in
terms of the severity of the disease increases fear and
anxiety levels (18). In the statements of the Turkish
Medical Association, 556 health workers lost their lives
(19). In a study conducted during the COVID-19
epidemic, it was found that 64 of the doctors had
depressive symptoms, 51% had anxiety and 41% had
stress-related symptoms. The increased amount of
anxiety was associated with being young, female
gender, lack of experience, and working on the front line
(20). In our study, the fact that the operating room
personnel work in a risky area in terms of contamination
causes the emergence of stress-related symptoms. In a
study conducted by Ocaktan et al. reported that state
and/or trait anxiety scores of women were higher than
men (21). Ertufan et al. in their study on health workers,
they concluded that the level of education did not cause
a significant difference on anxiety (22). Lai et al. in a
study conducted by healthcare workers during the
COVID-19 pandemic, found that 46.6% of the
participants had anxiety and 34.0% had insomnia (23).
In a study conducted in Saudi Arabia during the
COVID-19 pandemic, it was reported that anxiety was
observed in 31.8% of healthcare workers (24). Consolo
et al found anxiety in 46.4% of the participants in their
study among dentists during the COVID-19 pandemic.
They found that 9.0% of individuals had severe anxiety
(25). Sakaoglu et al., in their study examining the
anxiety level of healthcare workers in the COVID-19
pandemic, found that the level of anxiety in nurses was
higher than that of other healthcare workers (26). In our
study, it was observed that the level of anxiety in in the

anesthesia technician operating room during the
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COVID-19 pandemic was higher than in other
occupational groups. In a study conducted with 149
healthcare professionals working during the COVID-19
pandemic, it was found that 53.1% of individuals had
insomnia and 52.3% had generalized anxiety disorder.
In the same group, the rate of those with generalized
anxiety disorder and insomnia is 36.9% (27). Erdogdu et
al. in their study in which they investigated the levels of
anxiety and hopelessness in the society during the
COVID-19 pandemic, they stated that one of the 4
participants had symptoms of anxiety and one of the 3
participants had symptoms of hopelessness. When they
evaluated the anxiety level according to gender, they
found that the anxiety level was significantly higher in
women (28). Erdogdu et al. In this study, the society was
evaluated. However, the fear of the disease was more
evident for healthcare workers, especially operating
room personnel, who had a much higher risk of disease
contact. Duman et al. in the study they conducted on
students using the “COVID-19 Fear Scale” and
“Intolerance of Uncertainty Scale-12”, they found that
they were moderately fearful and moderately intolerant
(29). Koca et al. compared COVID-19 anxiety level of
occupational groups working in the field of
otolaryngology in their study and Ear Nose Throat of
nurses' anxiety levels to other occupational groups found
to be higher overall (30).

Studies on this subject showed that healthcare
professionals are under stress during the COVID-19
pandemic. Providing the necessary psychological
support to health workers, shortening the duration of the
worked shift, taking care in the provision of personal
protective equipment that is important for the
transmission of the disease, providing personal
protection and resting environments in the working area,
especially the planning of the worked shift areas in a
way that will allow protection in terms of disease
transmission, is both protection and we also believe that
it is important in terms of the psychological state of

healthcare workers.
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ABSTRACT
Objective: Reference values of NT-proBNP levels in newborns
may vary depending on gestational age, postnatal age and Apgar
scores. However, the effect of the mode of delivery has been
less investigated, and the results are contradictory. In this study,
it was aimed to compare NT-proBNP levels in healthy term
newborns born through vaginal delivery and cesarean (C/S) and

to investigate whether delivery method had an effect on it.

Material and Methods: Healthy newborns born in our hospital
and with a gestational age of >38 weeks were included in the
study. Cases (n=56) were grouped according to delivery type.
Both groups were similar in terms of gender, gestational age,
NT-proBNP
hematological parameters, LDH and CPK levels were studied in

body weight and Apgar scores. levels,
blood samples taken in the first hours after birth. The two
groups were compared in terms of these parameters and it was
investigated whether there was a relationship between the

parameters.

Results: NT-proBNP levels were 3145 (372-7231) pg/ml in
newborns born vaginally and 783 (401-6563) pg/ml in
newborns born by cesarean section (p<0.05). CPK, LDH levels
and white blood cell counts were higher in newborns born by
vaginal delivery compared to newborns born by cesarean
section (p<0.05). In addition, a positive correlation was found
between NT-proBNP values and white blood cell counts (r =0.6,
p=0.000).

Conclusion: NT-proBNP levels of those born vaginally are in
the range of predefined reference levels and increased 4 times
compared to those born through C/S. In addition, the
relationship between NT-proBNP levels and biochemical
markers and white blood cell counts suggests that vaginal
delivery causes physiological stress and this may be related to

postpartum adaptation.

Keywords: NT-proBNP, newborn, mode of delivery

(07
Amac: Yenidoganlarda NT-proBNP diizeylerinin referans
degerleri gebelik yasi, postnatal yas ve Apgar skorlarma bagl
olarak degisebilmektedir. Ancak, dogum seklinin NT-proBNP
diizeyleri ile iliskili olup olmadig1 halen belirsizdir. Bu nedenle
calismamizda, vajinal dogum veya sezaryen sonrast dogan
saglikli

term  yenidoganlarda NT-proBNP  diizeylerinin

karsilastirilmas1 amaglanmustir.

Gere¢ ve Yontemler: Calismaya hastanemizde dogan ve
ggestasyonel yas1 >38 hafta olan saglikli bebekler dahil edildi.
Olgular (n=56) dogum sekline gore gruplandirildi. Her iki grup
cinsiyet, gebelik yasi, viicut agirligi ve Apgar skorlar1 agisindan
benzerdi. Dogum sonrasi ilk saatlerde alinan kan 6rneklerinde
NT-proBNP diizeyleri, hematolojik parametreler, LDH ve CPK
calisild.  iki
karsilastirildi ve parametreler arasinda iligki olup olmadigi

diizeyleri grup bu parametreler agisindan

arastirildi.

Bulgular: Vajinal yolla dogan bebeklerde NT-proBNP
seviyeleri 3145 (372-7231) pg/ml ve sezaryen ile dogan
bebeklerde 783 (401-6563) pg/ml idi (p<0.05). Vajinal yolla
dogan bebeklerde sezaryen ile doganlara gére CPK, LDH
diizeyleri ve beyaz kiire sayilar1 daha yiiksekti (p<0.05). Ayrica,
NT-proBNP degerleri ile beyaz kiire sayilart arasinda pozitif
korelasyon saptandi (r =0.6, p=0.000).

Sonug¢: Vajinal yolla dogan yenidoganlarda NT-proBNP
diizeylerinin sezaryen ile doganlara gére dnceden tanimlanmis
referans deger araliklar1 iginde oldugu ve 4 kat arttig
goriilmektedir. Ayrica, NT-proBNP diizeyleri ile biyokimyasal
belirtegler ve beyaz kan hiicresi sayilari arasindaki iliski, vajinal
dogumun fizyolojik strese neden oldugunu ve bunun dogum

sonrast adaptasyonla ilgili olabilecegini diisiindiirmektedir.

Anahtar Kelimeler: NT-proBNP, yenidogan, dogum sekli
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INTRODUCTION

Brain natriuretic peptide (BNP) is a peptide that is
secreted by cardiac myocytes and contains 32 amino
acids which regulate increased blood pressure and fluid
electrolyte  balance  (1,2). Deep  postpartum
hemodynamic changes, and particularly pulmonary
perfusion and increased systemic afterload, are
responsible for high right ventricular cardiac volume
and cardiac output leading to BNP gene expression
stimulation. The procedure is mainly governed by
mitogen-activated protein kinases and extracellular
signal-regulated kinase, which is specifically activated
in response to overpressure stimulation in cardiac
myocytes (3). It is especially important in the diagnosis
and treatment of heart failure and is more specific and
sensitive in left ventricular failure (4,5). It has also been
used to identify problems of cardiac origin in pediatric
patients and in a few studies with newborns its role has
been investigated in the treatment or prognosis of
newborns with bronchopulmonary dysplasia, sepsis and
hypoxic ischemic encephalopathy as well as the
identification of PDA and related problems (6-12).

Its physiological effects include vasodilation,
natriuresis, diuresis, and inhibition of the renin
angiotensin system. Transition from fetal life to neonatal
period includes adaptation processes related to many
organs and systems. Ventricular volume and pressure
load increase with postpartum circulatory changes and
deactivation of the placenta. Higher serum NT-proBNP
levels are observed in the neonatal period compared to
cord NT-proBNP levels. In the literature, it is caused by
multiple pathophysiological mechanisms such as
placental effect on BNP clearance (13), increased
postnatal water loss, immaturity of renal function (14),
and gradual functional closure of the ductus venosus and
foramen ovale and closure of the ductus arteriosus in the
first hours of life of term neonates (15).

Newborn studies have shown that reference values may
vary depending on gestational age, postnatal age, Apgar
scores, and the measurement technique used (1-4,12,16-

18). It is noteworthy that the high levels immediately

after birth decreases gradually. This suggests that a
triggering factor at birth may cause a physiological
increase. This increase may be associated with the effect
of labor, which is important for postnatal adaptation, and
therefore levels can be expected to vary according to the
mode of delivery.

However, there are few studies investigating the effect
of mode of delivery, and the results are contradictory.
Therefore, the aim of this study was to compare NT-
proBNP levels in healthy term newborns delivered by
the vaginal route or cesarean section (C-section) to
investigate whether the delivery method had any effect
on the NT-proBNP level.

MATERIALS AND METHODS

The study included healthy infants with a gestational age
of > 38 weeks born at the Kirtkkale University Hospital.
Data were obtained from the hospital records and
recorded as per maternal age, number of pregnancies,
prenatal diseases, infant gender, gestational age, birth
weight, Apgar scores, physical examination and
laboratory findings. The study was approved by the
Clinical Research Ethics Committee of Kirikkale
University Medical Faculty (decision no: 02.12.2010 /
2010 / B089) and informed consent was obtained from
the parents of infants.

Infants were excluded from the study if they had any
known disease, low birth weight, intrauterine infection
or anomaly, required hospitalization, were premature or
had incomplete data.

Blood samples were taken in the first hours of life. A
Sysmex XT 20001 device was used for the
hematological measurements and a Roche Hitachi
modular P-800 device was used for the biochemical
measurements. After measurement of hematological
parameters, the remainder of the samples were
centrifuged at 7000 rpm for 5 minutes and the separated
plasma was stored at -70°C until measurement. Then,
NT-proBNP levels were measured in the thawed plasma

samples. Complete blood count results, biochemical
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measurements and the NT-proBNP levels of the infants
included in the study were recorded.

The cases were grouped according to the type of
delivery and comparisons were made between the
groups in respect to hematological data, LDH and CPK
levels and NT-proBNP levels.

Statistical Analysis
The data were analyzed using SPSS for Windows
software (version 11.5, Chicago, IL, USA). While,
discrete variables were given as numbers and
percentages, continuous variables were given as mean
and standard deviation (mean+SD) or as median and
range values. Variables with homogenous distribution
were compared using the Student’s t-test and variables
with non-homogenous distribution were compared using
the Mann Whitney U-test. To examine the relationship
between two parametric continuous variables Pearson
correlation was applied and for the relationship between
non-parametric  variables, Spearman  correlation
analysis. A value of p<0.05 was considered statistically
significant.

RESULTS
The demographic characteristics of the infants included
in the study are presented in Table 1.
The groups were comparable in terms of gestational age,
gender, growth status and Apgar scores. Some

differences were observed between the groups in respect

to hematological and biochemical measurements. NT-
proBNP levels were 3145 (372-7231) pg/ml in infants
born vaginally and 783 (401-6563) pg/ml in infants born
by C-section (p <0.05). The CPK and LDH levels were
483 U/L (116-1410) and 625 U/L (210-926),
respectively in infants born vaginally, and 343 U/L (40-
1438), and 378 U/L (219-1000), respectively, in those
delivered by caesarean section (p <0.05) (Table 2).

Table 1: Demographic characteristics of the

infants grouped by mode of delivery

Infants born Infants born P value

vaginally via
(n=28) C-section
(n=28)
Gestational age
38.7+0.65 38.78+1.1 0.78
(weeks)
Gender (F/M) 18/10 16/12 0.58
Birth weight (g) 3519+358 3303468 0.6
Height (cm) 49.5+1.59 49423 0.41
Head
Circumference  34.75+ 0.8  34.23+1.32 0.8
(cm)
Apgar at 1
] 8.6+0.6 8.1+1.1 0.65
minute
Apgar at5
] 9.89+0.41 9.85+0.35 0.73
minutes

Table 2: The biochemical values, CRP and NT-proBNP values of the infants grouped by mode of delivery

Values Are Given As Median

Infants born vaginally

Infants born via

(Range Of Values) (n=28) C(';(i(;[g;n P value
AST (U/L) 54.5 (14-361) 27.5 (7-80) 0.02
CPK (U/L) 483 (116-1410) 343 (40-1438) 0.04
LDH (U/L) 625 (210-926) 378 (219-1000) 0.007
CRP (mg/L) 0.2 (0-4.8) 0.25 (0-5.84) 0.9
NT-ProBNP(pg/ml) 3145 (372-7231) 783 (401-6563) 0.02

The mean hemoglobin values of infants born by vaginal
and cesarean delivery were found to be 17.4+1.4 and

16.3+1.4 (p=0.008) respectively. The median white

blood cell values of infants born by vaginal and cesarean
delivery were found to be 19300/mm? and 16700/mm?3

respectively, and the difference was significant
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(p=0.04). A positive correlation was determined
between NT-proBNP levels and white blood cell counts
(r=0.6 and p=0.000) in the vaginally delivered group.
There was no difference between the groups in terms of
other hematological parameters. The biochemical
values, CRP and NT-proBNP values of the infants
grouped by mode of delivery are shown in Table 2. The
NT-proBNP levels and white blood cell counts of the
groups are shown in Figure 1 and Figure 2, respectively.

8000 | -
T '35
NT- 6000 | - =
ProBNP
levels
pg/ml 4000 _
2000 .
(o}

Vaginal delivery  C-section

Mode of delivery

Figure 1. NT proBNP levels of the infants grouped by
mode of delivery

35000+
o
30000+ -

. 25000 -
White

blood cells 5900
/mm?

15000+

10000+

5000+

Vaginal delivery C-section
Figure 2. White blood cell counts of the infants
grouped by mode of delivery

DISCUSSION
Physiological fluid loss with intercompartmental fluid
exchange and diuresis results in a decrease in fluid load
in the first week (19). It is thought that this change
observed in the first days after birth is related to
postnatal adaptation, and it develops when the left
ventricular pressure increase due to PDA present at birth
returns to normal with the physiological closure of PDA
and leads to a decrease in NT-proBNP levels (10, 12).

The decrease in plasma NT-proBNP can be attributed to
the diuresis associated with renal maturation,
suppression of renin-aldosterone-angiotensin | and 1l
system activity, and postnatal increase in neonatal water
loss (20,21). The gradual decrease in serum level of the
biomarker continues into the first months of life and
remains fairly constant from infancy to the onset of
puberty (22).

Since only the levels in the first 24 hours were examined
in our study, no change in consecutive values was
observed. The levels in Nir's study correspond to the
values in the first two days, that is, when they reach the
highest values, and it was thought that the upper limit
being higher than the values in our study may be related
to the time of blood sampling (23).

One noteworthy point is that the NT-ProBNP levels
show wide distribution in previous studies. This may be
related to the variables not being homogeneous and
some factors such as gestational age and Apgar scores
may affect the levels (9,10). In a study by Seong it was
stated that NT-proBNP levels were higher in preterms
and in those with lower Apgar scores (10). However,
Bar-Oz et al. stated that there was no relationship
between cord blood NT-proBNP levels and Apgar
scores (11).

Another factor affecting NT-ProBNP levels may be the
mode of delivery. However, the results of studies
investigating this relationship are contradictory.
Kocylowski et al. reported that CPK levels were higher
and NT-proBNP levels were lower in term infants
delivered vaginally compared to a C-section group, and
stated that the rise of NT-proBNP levels in the C-section
is associated with volume loading (8). In contrast to this,
in a prospective study which examined neonatal stress
factors such as cardiac troponin, NT-pro-BNP, copeptin
and C-reactive protein levels in the cord blood, no
significant change was found in NT-proBNP levels
according to the mode of delivery (4). Seong et al.
suggested that vaginal delivery may cause fetal cardiac
stress, although they could not demonstrate that vaginal

delivery caused an increase in NT-proBNP levels (10).
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Therefore, the aim of the current study was to compare
NT-ProBNP levels in infants of similar gestational age,
birth weight, gender and Apgar scores delivered by
different modes. The NT-ProBNP levels in the infants
delivered by the vaginal route were determined to be 4-
fold higher than those born by C-section (p=0.02),
which supports the hypothesis that NT-proBNP levels
are affected by the mode of delivery.

In a large study involving more than 10000 infants who
were exclusively breastfed, two different nomograms
showing weight loss according to the mode of delivery
were created with measurements made from the 6th
postnatal hour. As can be seen from the nomograms,
weight loss is less in infants born vaginally from the first
measurements, suggesting that the volume load may be
higher in infants born by vaginal route (25). Based on
these findings, it can be speculated that increased NT-
ProBNP levels may be associated with increased volume
load in infants born vaginally. According to the results
of previous studies, the differences may be related to the
infants included in the study, the accompanying
problems of the mothers during pregnancy or the
prenatal fluids, as well as the feeding patterns of the
infants, the place and time of blood collection, and the
study method. In our study, mothers with accompanying
problems during pregnancy were excluded and no
difference was observed between the prenatal fluid
intakes. However, our study has some limitations. The
type of anesthesia applied to the mothers during
delivery, whether fluid loading was performed, the
feeding patterns of the babies, the amount of fluid they
took and the weight loss in the first days of life could not
be recorded.

In the infants born with vaginal delivery, AST, CPK and
LDH levels, which are biochemical parameters
reflecting perinatal hypoxic-ischemic exposure were
also determined to be increased. The effect of
contractions in the uterus on cardiac functions during
normal delivery is not fully known. During delivery, a
decrease in uterine artery and placental blood flow is

observed. Some researchers have reported that

adrenaline and noradrenaline are released due to pain
and stress and blood flow decreases in the uterine
smooth muscles (26). In addition, it has been stated that
there is an increase in fetal cardiac preload during
contractions, in an effort to compensate for hypoxic
stress caused by decreased blood flow at birth. In a study
by Lin et al. it was reported that serum CPK, CK-MB
and NT-proBNP levels showed a positive correlation in
asphytic infants and the NT-proBNP level was
important for the early recognition of myocardial
damage (28). However, the infants in our study group
comprised healthy infants with normal Apgar scores.
Therefore, the increase in the levels of biochemical
parameters does not seem to be related with the hypoxic-
ischemic process.

Moreover, the white blood cell counts of those born via
the vaginal route were higher than those born by C-
section (p=0.04), and there was a moderate correlation
between white blood cell counts and NT-proBNP levels
in the same group (r=0.6 p=0.000). Rosemary et al. also
showed that cord blood white blood cell counts were
higher in healthy term infants born via vaginal delivery
(28). The increased leukocyte count in term infants was
reported to be in response to stress at birth and this was
not observed in those born via elective C-section (29).
This difference is thought to be caused by increased
steroid and catecholamine release. In a study by Chirico
et al. white blood cell counts and cortisol levels were
examined in the first 12 hours after birth, and the white
blood cell counts in both the cord blood and peripheral
blood were found to be significantly higher in those born
by the vaginal route (30). In addition, serum cortisol
levels were higher in the same group and a significant
relationship was found between cortisol and leukocyte,
neutrophil and lymphocyte counts. The effect of cortisol
on the neutrophil count is that it increases neutrophil
release from the bone marrow and decreases clearance
from the circulation. In addition, prolonged stress during
labor causes mobilization of leukocytes in the pool by
causing the release of endogenous cytokines (30,31). In

a study by Herson et al. infants born via C-section were
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divided into two groups according to whether or not
there had been any labour (32). The white blood cell
count was shown to be higher in those born via C-section
following labour compared to those born via elective C-
section.

In conclusion, the mode of delivery is an important
variable affecting postnatal adaptation. The results of
this study demonstrated that NT-proBNP levels, in
addition to markers and white blood cell counts which
support perinatal hypoxia, suggest that this stress may
be physiological since the NT-proBNP levels were
within the reference range. An increase in NT-proBNP
levels in those born vaginally may be associated with
increased intrauterine pressure during contractions
during active labor, intervillous perfusion and temporary
interruption of placental gas exchange, or increased
volume load. There is a need for further larger studies to
investigate the type of diet, the amount of fluid taken,
diuresis and daily weight loss, which are markers of
postnatal fluid balance, to be able to show this

relationship more clearly.
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Romatoid Artritte Yeni Bir Inflamasyon Belirteci: Immatiir Graniilosit
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ABSTRACT
Objective: This study aimed to reveal whether immature
granulocyte levels can be used for determining the disease

activity of rheumatoid arthritis.

Material and Methods: The study was conducted in the
Kastamonu Rehabilitation Center. The data of 163 patients with
rheumatoid arthritis were reviewed retrospectively. Laboratory
data of 92 healthy individuals were used for the control group.
Complete blood cell counts, measurement of erythrocyte
sedimentation rate, and C-reactive protein level were used for
the laboratory assessments. The individuals with active
infection and any hematological, cardiovascular, metabolic
disorder, malignancy, history of trauma, surgery, and
hospitalization within the last 15 days were excluded from the

study.

Results: We found that the number and percentage of immature
granulocyte were significantly higher in the patient group
(p<0.05). A positive correlation was found between immature
granulocyte and erythrocyte sedimentation rate (r=0.171
p=0.03), immature granulocyte and C-reactive protein (r=0.321
p<0.001) in the patient group. In the rheumatoid arthritis group,
the number and percentage of immature granulocytes were
statistically significantly higher in patients with C-reactive

protein >5 than those with C-reactive protein <5 (p<0.05).

Conclusion: The immature granulocytes can be a rapid, easily

accessible and cost-effective parameter that indicates
inflammation in rheumatoid arthritis. It may be useful to use

this parameter in the evaluation of disease activity.

Keywords: Rheumatoid arthritis, immature granulocyte, disease

activity.

(0V4
Amac: Bu calismanin amact immatiir graniilosit sayisinin,
romatoid artritte hastalik ativitesini gosteren bir belirte¢ olup

olmadigini ortaya koymaktir.

Gere¢ ve Yontemler: Calismaya, Kastamonu Rehabilitasyon
Merkezi'nde romatoid artrit tanist ile takipli 163 hasta alindi.
Hastalarin  verileri, laboratuar bilgi sisteminden bulundu.
Kontrol grubu i¢in 92 saglkli bireyin laboratuvar verileri
kullanildi. Aktif enfeksiyonu, hematolojik, kardiyovaskiiler,
metabolik ve malign hastalig1 olan hastalar ile son 15 giin iginde
travma, cerrahi girsim ve hastaneye yatis Oykiisii olanlar
calisma dist birakildu.

Bulgular: Hasta grubunda immatiir graniilosit sayist ve
yiizdesinin anlamli olarak daha yiiksek oldugunu bulundu
(p<0.05). Hasta grubunda immatiir graniilosit ile eritrosit
sedimentasyon hizi (r=0.171 p=0.03), ve C-reaktif protein
(r=0.321 p<0.001) arasinda pozitif iliski saptandi. Yine hasta
grubunda grubunda, immatiir graniilosit sayis1 ve yiizdesi, C-
reaktif protein diizeyi >5 olan hastalarda, C-reaktif protein
diizeyi <5 olanlara gore istatistiksel olarak anlamli derecede

yiiksekti (p<0.05).

Sonug¢: Immatiir graniilosit seviyesi, romatoid artritte

inflamasyonu gosteren hizli, kolay erisilebilir ve uygun

maliyetli bir belirteg olabilir.

Anahtar Kelimeler: Romatoid artrit, immatiir graniilosit,

hastalik aktivitesi.
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INTRODUCTION

Rheumatoid arthritis (RA) is the most common form of
inflammatory arthritis, affecting ~1% of the general
population worldwide (1). In addition to being a chronic,
autoimmune and systemic disease qualified by synovial
inflammation, it can cause damage to the joints,
particularly in cases where inflammation is permanent.
Although there is no definite information about the
pathological processes that cause the emergence of RA,
it contains a balance between genetic risks and
environmental factors. If the inflammatory process that
leads to the formation of RA is left uncontrolled, it will
injure the joints and cause disability (2). RA disease can
cause consequences such as disability, bone erosion,
cartilage damage, morbidity, and mortality. Early
detection and treatment of the disease are important to
prevent functional impairment from reaching advanced
stages (3). The management of the disease is carried out
by meticulous and ceaseless follow-up of the markers
and laboratory data, except for clinical symptoms (4).
The acute phase reactions, ache, tender-swollen joints,
and global Visual Analog Scale (VAS) evaluations
made by patients and physicians are used for the RA
disease activity measurement (5). For this purpose, the
2 most commonly used tests are the erythrocyte
sedimentation rate (ESR) and the serum C reactive
protein (CRP) concentration, both of which increase
inflammation.

Neutrophils, mast cells, and B and T lymphocytes all
have specific roles in the pathogenesis of RA, and they
differ according to inflammation in RA (6). Neutrophil-
lymphocyte ratio (NLR) and platelet-lymphocyte ratio
(PLR) are among the indicators handled in the
measurement of disease activity in RA (7, 8). With the
development of new hematology analyzers, early
detection of inflammation has become possible (9). The
immature granulocyte percentage (1G%), a new
inflammatory marker, is not yet known enough (10).
Recent studies have proven that the 1G% increases
earlier than the traditional parameters like CRP and
leukocyte count in inflammatory states such as infection

and sepsis (11). Immature granulocyte (I1G) cells do not

exist in peripheral blood under physiological
circumstances. The detection of 1G in peripheral blood
that does not expect to be seen in healthy people is a sign
of bone marrow activation (12). The 1G% and the
immature granulocyte count (IGC) are novel
inflammatory markers easily obtained with automated
hematology analyzers at complete blood count (11).
Inflammatory processes have a pivotal function in RA
pathogenesis (13). Therefore, immature granulocyte
count, which is an inflammation marker, can be used for
identifying RA disease activity. It may be advantageous
to obtain objective data that correlates with the disease
activity of RA from whole blood cell analysis. It may be
functional to access concrete data on the disease activity
of RA through complete blood cell analysis. The study
will be the first to assess IG in patients with RA. It is
aimed to reveal whether IGC can be used as a sign in the

determination of disease activity in RA.

MATERIALS AND METHODS
This study, which was designed retrospectively, was
approved by Kastamonu University Clinical Research
Ethics Committee with the decision of 2020-KAEK-
143-108. Patients who presented to the Kastamonu
Rehabilitation ~ Center  Physical Medicine and
Rehabilitation outpatient clinic between January 2020
and December 2020 and were diagnosed with RA in
accordance  with the American College of
Rheumatology (ACR) 2010 criteria were included in the
patient group (14). Patients who had no inflammatory
joint disease and had normal ESR and CRP values
during the study period were included as the control
group. In both groups; patients with a history of
infection, malignancy, trauma, surgery, hospitalization
within the last 15 days and those with a metabolic
hematological disease, and pregnant and breastfeeding
women were excluded from the study. Demographic
information and laboratory data of the patients were
obtained from the hospital Laboratory Information
System (LIS). Complete blood count (CBC) parameters
were calculated with an automated hematological

analyzer  (XN-1000-Hematology—Analyzer—Sysmex
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Corporation, Japan). White blood cell (WBC), platelet
distribution width (PDW), mean platelet volume
(MPV), neutrophil count (NEUTC), eosinophil count
(EOC), basophil count (BASOC), neutrophil percentage
(NEUT%), lymphocyte percentage (LYMPH%),
monocyte percentage (MONO%), IG count (IGC) and
IG percentage (IG%) values were calculated from CBC
data. The auto-analyzer enables to detection of IG% and
IGC using flow cytometry in the DIFF channel.
Forward-scattered light, lateral-scattered light, and
lateral fluorescent light are used to detect volume,
complexity, and DNA/RNA content. The NLR, PLR,
and systemic inflammatory index (SIl) values were
calculated using the relevant formulas. The patient
group was divided into two subgroups, the patients with
CRP< 5 and those with CRP>5. The data obtained were
then compared between the two groups. The IG
numbers and percentages were compared between the
two groups. CRP was analyzed with COBAS e411
(Roche Diagnostics, Mannheim, Germany). ESR was
analyzed with ASL-100 (ALARIS Medikal, Turkey).

Statistical analysis of the data was made using the
"Statistical Package for Social Sciences version 18.0 for
Windows" (SPSS Inc., Chicago, USA) program.
Descriptive statistics of were given as number and
percentage (%) for categorical variables and median
(25" Percentiles, 75" Percentiles) for numerical
variables. The Mann-Whitney U test was used to
compare the data between the control group and the RA
groups, as the results did not fit the normal distribution.
A Chi-square test was performed to compare the groups
according to age and gender. Receiver Operating
Characteristic (ROC) analysis and Youden's index were
made for determining Area Under Curve (AUC), cut-
off, sensitivity, and specificity values. Spearmen's
Correlation Test was used to analyze the relationship
between the hematological and biochemical parameters
of RA patients and IG. P <0.05 was interpreted for

deciding if the results were statistically significant.

RESULTS
Since our study was retrospective, the data of the
patients who applied to our hospital during the active
periods of the disease were obtained from the laboratory
information system. The study was conducted with a
total of 163 people for the patient group and 92 people
for the control group. No significant difference was
identified between the groups according to age. The
gender distribution and average age of our patients are

shown in Table 1.

Table 1: Some Laboratory and Demographic Data in
RA Patients (n=163)

57.17+12.11
138/163=85%

Age (medianss)

Sex (Female, %)

RA: Rheumatoid arthritis

It was concluded that the number and percentage of 1G,
ESR, and CRP levels, NLR and PLR ratios, and SlI
values were significantly higher in the patient group (p
<0.05) (Table 2).

In addition, the hemoglobin level was significantly
lower, while the neutrophil count and the platelet count
were significantly higher in the patient group (Table 2)
As the patient group was divided into two groups: CRP
<5 and CRP >5. In the CRP >5 groups, the number and
percentage of 1G were higher at a significant degree
(p<0.05) (Table 3).

A positive correlation was found between 1G and ESR
(r=0,171 p=0.03), IG and CRP (r=0,321 p<0.001), IG
and WBC (r=0,629 p<0.001), IG and PLT (r=0,219
P=0.005) and 1G and NEUTC (r=0,641 P<0,001) in the
patient group. A negative correlation (r=-0.441
p<0.001) was found between 1G and LYMPH. ROC
curves were used to determine the effectiveness of
laboratory variables used in the diagnosis of RA (Figure
1). The prediction ability of ESR and CRP to diagnose
RA was significant (p<0.001)(Table 4). No significant
area under curve (AUC) value was found for the 1G level

in the ROC analysis.
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Table 2: Comparison of tests of RA patients and control group with Mann Whitney U test

Control (92) Patient (163) p
Median (IQR)
WBC 6.33 (5.4-7.6) 6.97 (5.87-9.11) 0.001
RBC 4.82 (4.56-5.10) 4,67 (4.35-5.02) 0.010
HGB 13.5(12.6-14.3) 12.8 (12.0-13.6) <0.001
HCT 40.2 (38.0-42.1) 39.0 (36.5-41.2) 0.002
PLT 261.5 (216-295) 281 (235-333) 0.015
RDW_SD 40.3 (38.7-42.2) 42.6(40.1-45.2) <0.001
NRBC# 0.01(0.01-0.01) 0.01 (0.01-0.02) 0.009
NEUT# 3.5 (3.0-4.6) 4.2 (3.2-5.9) <0.001
MONO# 0.45 (0.41- 0.55) 0.57 (0.44-0.70) <0.001
LYMPH% 33.1(28.1-38.5) 28.7 (21.5-36.4) <0.001
IG# 0.01(0.01;0.02) 0.01(0.01;0.03) 0.004
1IG% 0.2 (0.1-0.2) 0.2 (0.1-0.3) 0.022
MicroR 2.4 (1.5-4.4) 3.6 (2.2-6.7) 0.001
NLR 1.7 (1.35-2.21) 2.08 (1.46-3.07) <0.001
PLR 124 (99-150) 134 (106-175) 0.013
Sl 439 (320-610) 551 (355-961) <0.001
ESR mm/h 14 (12-18,75) 21.5 (13-36) <0.001
CRP mg/L 3.15(1.9-5.0) 6.52 (2.9-17.2) <0.001

WBC: White Blood Cell, RBC: Red Blood Cell, HGB: Hemoglobin, MCH: Mean Corpuscular Hemoglobin, MCHC:
Mean Corpuscular Hemoglobin Concentration, PLT: Platelets, RDW: Red Cell Distribution Width SD: Standard
Deviation, NRBC: Nucleated Red Blood Cell, NEU: Neutrophil, LYMPH: Lymphocyte, IG: immature Granulocyte,
NLR: Neutrophil Lymphocyte Ratio, PLR: Platelet Lymphocyte Ratio, SlI: Systemic Inflammatory Index, ESR:
Erythrosir Sedimentation Rate, CRP: C- Reactive Protein ) (Normal value is CRP (0-5) mg/L, ESR (0-20) mm/saat

Table 3: Comparison of RA patients with CRP values below 5 and above 5 with Mann Whitney U test

CRP 0-5 (68) CRP >5 (95) p
Median (IQR)

WBC 6.39 (5.56;7.96) 7.82 (6.20;9.94) <0.001
MCH 28.85 (26.8;29.0) 27.3 (25.5;28.7) 0.05

MCHC 33.2(32.5;34.0) 32.7 (32.1;33.5) 0.008
PLT 269 (223;307) 291 (241;357) 0.025
NEUT# 3.5(2.95;4.77) 4.2 (3.55;6.78) <0.001
MONO# 0.50 (0.41;0.65) 0.61 (0.48;0.76) 0.004
NEUT% 55.2 (50.6;62.3) 63.1 (56.1;71.2) <0.001
LYMPH% 33.7 (26.8;37.9) 25.7 (19.6;32.4) <0.001
IG# 0.01 (0.01;0.02) 0.02 (0.01;0.03) 0.001
1G% 0.2 (0.1;0.27) 0.2 (0.1;0.4) 0.016
MicroR 3.0 (2.0;5.4) 4.1(2.3;7.7) 0.046
NLR 1.65 (1.31;2.29) 2.45 (1.73;3.60) <0.001
PLR 127 (98;158) 139 (110;185) 0.019
Sl 411 (308;632) 724 (423;1143) <0.001
ESR 16 (10;23) 29 (18;45) <0.001
CRP 2.64 (1.24;3,73) 14 (7,6;23,4) <0.001
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Figure 1. ROC curve analysis of some hematological data in RA patients
Table 4 : Roc analysis values of sedimentation and CRP tests in RA patients
Cut-off AUC 95%ClI p Sensivite%
ESR(mm/h) 20.5 0.691 0.62-0.75 <0.001 55
CRP 1.9 0.709 0.64-0.77 <0.001 85

(ESR: Erythrocyte Sedimentation Rate, CRP: C-Reactive Protein)

DISCUSSION
In this study, the relationship between disease activity
and IG values in RA patients was examined. The
findings obtained in the study proved that IG levels were
higher in patients diagnosed with RA. The function of
hematological markers in the assessment of
inflammatory joint diseases is still under investigation.
This study is the first to evaluate the levels of 1G in RA.
IGC refers to the sum of promyelocyte, myelocyte, and
metamyelocyte cells that mature along with the myeloid
series from the multipotent stem cells located in the bone
marrow. The bone marrow regulates the production of
immature granulocytes in response to inflammatory
signals. Although the mechanisms of this regulation are
obscure, 1G% has been considered as a new CBC
parameter to predict inflammation (9). In their study,
Ansari et al. concluded that all immature granulocytes
may increase in inflammatory disease and this may be
more pronounced in the peripheral enthesitis of the
inflammatory lower extremities, rather than of a
IG

concluded higher in the RA patient group.

mechanical nature (15). Similarly, level was

Hemogram variables, particularly the ones that include
immune system components, have a critical function in
the evaluation of different illnesses such as RA (16). It
has been mentioned in many studies that neutrophil-
lymphocyte ratio (NLR) and platelet-lymphocyte ratio
(PLR) are parameters showing disease activity (7,8,13).
We also reached to the result that NLR and PLR were
significantly higher in the patient group. However, 1G
level is a simpler and easier to obtain parameter than
NLR and PLR. Different hemogram variables used in
RA are platelet and lymphocyte counts. The relationship
between increased thrombocytosis and disease activity
in RA has been known for many years (17). It is thought
that lymphocytes undergo apoptosis in RA. Both
thrombocytosis and lymphopenia are associated with
inflammatory cytokines (16). In our study, there was a
positive correlation between IG level and platelet count
while there was a negative correlation with lymphocyte
count. This result supports the hypothesis that IG level
indicates inflammation and disease activity in RA.

Although ESR and CRP are not specific to the disease,
their high levels suggest active disease (18, 19). In our

study, 1G level was correlated with ESR and CRP levels
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that are the most commonly used inflammatory markers
to evaluate disease activity. Also, Ansari et al showed
that CRP and IG levels were correlated in patients with
peripheral enthesitis (15). It is not possible to measure
the disease activity by using a sole parameter for all of
the patients with rheumatoid arthritis (RA). Disease
Activity Score-28 (DAS28) was formed for measuring
disease activity in RA (20). Prospective studies are
needed to compare IG level and DAS 28 scores.

IGC ve IG% has been used as an inflammation marker
in many diseases. According to Nierhaus et al., the total
number of IG in peripheral blood from intensive care
can be effectively used for deciding the infected and
non-infected patients with systemic inflammatory
response syndrome quite early (24). Our study showed
that 1G level was an indicator of inflammation in RA.
However, with this retrospectively designed study, we
can not argue that the IG level is an early inflammatory
marker in RA. Nevertheless, the lack of a strong
correlation between IG and CRP may be related to the
fact that IG is an earlier inflammatory marker. Further
prospective studies are needed on this subject.

Unal Y. has emphasized that IG value is a reliable
parameter both in recognition of acute appendicitis and
deciding simple or complicated appendicitis (12). In
another study, Unal et al demonstrated that an increased
IG% is an easy, rapid, and useful indicator for
diagnosing acute necrotizing pancreatitis early (22). The
mechanism by which IG, an inflammation marker, is so
sensitive and specific for acute abdominal pathologies is
still unclear. We could not obtain such a striking result
for RA in our study. According to the ROC analysis, the
IG level was not specific and sensitive for RA. However,
any gold standard is not still accepted as an
inflammatory marker for RA (23, 24). We believe that
the 1G level for RA can be used in the follow-up of
disease severity rather than being sensitive and specific
for the disease.

The cost of follow-up and treatment of RA patients is
high (25). Therefore, it may be very wise to evaluate
disease activity with a single hemogram tube. In

addition, in units where laboratory services are not

sufficient, it may be considered to use the 1G level to
evaluate for disease activity in RA.

It is known that granulocytes have an important function
in the pathophysiology of autoimmune diseases such as
RA. The main role of granulocytes in pathophysiology
is to secrete inflammatory cytokines and
immunomodulatory molecules. Especially low-density
granulocytes (LDG) secrete more cytokines than high
density (HDG) ones (26). According to Wright et al., RA
LDGs differ from RA neutrophils in function (26). They
stated that the release degree of receptors for cytokines,
especially tumor necrosis factor receptors (TNFRs), was
lower in RA LDGs compared with RA neutrophils, and
this caused a decrease in the response to tumor necrosis
factor alfa (TNF-a) in culture. Determining the level of
LDG requires a series of laborious and expensive
molecular steps (26,27). However, Wright et al.
emphasized that RA LDGs were representative of an
immature population of neutrophils in the peripheral
context. Therefore, IG levels in peripheral blood may be
more important than we think for the disease
characterized by increased TNF-a signaling and it may
contribute to the explanation of the causes of the lack of
response observed in anti-TNF therapy in some patients
with RA. In addition, it may also be an indicative marker
that will be used in cases where there is no response to
anti-TNF therapy. We believe that our study, which is
the first about IG levels in RA, will inspire future studies
on this subject.

This study has several limitations. First, it was a
retrospective, single-center study. More importantly, the
DAS28 score could not be used. Since our study was
designed retrospectively, sufficient data could not be
obtained to calculate the DAS 28 score in the patient
files. Despite this deficiency, we think the study will
increase interest in studies on the use of IG levels in
rheumatological diseases.

In conclusion,immature granulocyte level can be used as
a laboratory parameter indicating disease activity in RA.
Its most important advantages are being fast, easily
available, and cost-effective. It can be considered to be

used to evaluate disease activity in cases where other
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laboratory parameters cannot be measured. The IG
levels in peripheral blood indicating LDG level may be
important in terms of prognosis and response to anti-
TNF therapy. However, prospective controlled studies
in patients with RA are needed. Despite its limitations,
we believe that the study will draw attention to the level
of IG in inflammatory joint diseases and will be a

guiding pioneer for further studies.
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Ozgiin Arastirma

SEPTORINOPLASTI YAPILAN HASTALARDA SPREADER
GREFT KONULMASININ AMELIYATIN FONKSIYONEL VE
ESTETIK SONUCLARI UZERINE ETKISi

The Effect of Spreader Graft Placement on the Functional and Aesthetic Results of the
Surgery in Patients Undergoing Septorhinoplasty

Sitheyla KANDEMIR! @ Ahmet Erim PAMUK?

! Kirikkale Yiiksek Ihtisas Hastanesi, KBB Klinigi, KIRIKKALE/TURKIYE

2 Hacettepe Universitesi T, ip Fakiiltesi, KBB Anabilim Dali, ANKARA/T URKIYE

0z
Amag: Spreader greft konularak ve konulmadan septorinoplasti
ameliyat1 yapilan hastalarda, ameliyatin fonksiyonel ve estetik

sonuglarinin karsilagtirtlmasi amaglanmustir.

Gere¢ ve Yontemler: Calismada, 2018-2022 tarihleri arasinda
septorinoplasti ameliyat: yapilan 52 hasta retrospektif olarak
incelendi. Hastalar spreader greft konulanlar (Grup 1, n=30) ve
spreader greft konulmayanlar (Grup 2, n=22) olmak fizere iki
gruba ayrildi. Hastalarin fonksiyonel ve estetik sonuglart
ameliyat oncesi ve ameliyat sonrasi burun tikanikligi semptom
degerlendirme dlcegi (NOSE), sinonazal sonug testi-22 (SNOT-
22) ve yiiz goriinimiinden memnuniyet (FACE-Q) o6lcegi ile
degerlendirildi.

Bulgular: Gruplar arasinda yas ve cinsiyet agisindan anlamli bir
farklilik saptanmadi. Her iki grupta da ameliyat sonrast NOSE
ve SNOT-22 skorlar1, ameliyat dncesi skorlara kiyasla, anlaml
diizeyde diisiik idi (p<0.05). FACE-Q skoru ise ameliyat sonrast
skorlart ameliyat 6ncesi skorlara gére anlamli derecede yiiksek
idi  (p<0.05).
postoperatif NOSE ve SNOT-22 skorlar1 spreader konulmayan

Gruplar birbirleri ile karsilagtirildiginda,
grubun (grup 2) daha yiiksekti. Postoperatif FACE-Q skoru ise

spreader konulan grubun (grup 1) daha yiiksekti.

Sonu¢: Calismamizda, spreader greft konularak yapilan

septorinoplasti ameliyatinin hasta bazli anket calismalart ile
degerlendirildiginde  fonksiyonel ve estetik sonuglarinin
spreader greft konulmadan yapilan ameliyata gore daha iyi

oldugu sonucuna varildi.

Anahtar Kelimeler: Burun, rinoplasti, spreader greft

ABSTRACT
Objective: It is aimed to compare the functional and aesthetic
results of the underwent

surgery in patients who

septorhinoplasty with and without a spreader graft.

Material and Methods: In the study, 52 patients who
underwent septorhinoplasty between 2018 and 2022 were
retrospectively analyzed. The patients were divided into two
groups: those with spreader grafts (Group 1, n=30) and those
without spreader grafts (Group 2, n=22). The functional and
aesthetic results of the patients were evaluated with the nasal

obstruction symptom rating scale (NOSE), the sinonasal

outcome test-22 (SNOT-22) and the facial appearance
satisfaction (FACE-Q) scale before the surgery and
postoperatively.

Results: There was no significant difference between the
groups in terms of age and gender. Postoperative NOSE and
SNOT-22 scores were significantly lower than preoperative
scores in both groups (p<0.05). FACE-Q score, on the other
hand, was significantly higher after surgery than preoperative
scores (p<0.05). When the groups were compared with each
other, postoperative NOSE and SNOT-22 scores were higher in
the group without spreader (group 2). The postoperative FACE-
Q score was higher in the spreader group (group 1).

Conclusion: In our study, it was concluded that the functional
and aesthetic results of septorhinoplasty surgery performed with
a spreader graft were better than the surgery performed without
a spreader when

graft, evaluated with patient-based

questionnaire studies.

Keywords: Nose, rhinoplasty, spreader graft
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GIRiS

Burun yiiz estetigi agisindan en 6nemli organdir; bu
nedenle, burnun daha iyi goriinmesi igin tarih boyunca
sayisiz cerrahi prosediir gelistirilmistir. Septorinoplasti
ameliyat1 giinlimiizde yaygin olarak yapilan cerrahi bir
islemdir. Genellikle estetik kaygilar1 gidermek veya
bozulmus burun fonksiyonunu diizeltmek icin yapilir.
Cerrah, septorinoplastinin istenen estetik ve fonksiyonel
sonuglarimi elde etmek i¢in bir dizi adimi basariyla
gerceklestirmelidir.  Orta  ¢att  rekonstriiksiyonu
ameliyatin 6nemli basamaklarindan biridir. Bu
rekonstriiksiyon igin spreader greft, spreader flep,
butterfly greft, upper lateral splay greft ve flaring
stitiirleri gibi ¢ok cesitli teknikler gelistirilmistir (1).
Fakat bugiin halen en popiler yontem, Sheen’in
onerdigi spreader grefttir (2). Spreader greft nazal
obstriiktif semptomlarin giderilmesinde internal nazal
valv alanimmi genisleterek etkilidir. Ancak nazal
dorsumda istenmeyen genis goriinime de neden
olmasiyla siklikla tartigilmaktadir. Bu nedenle de
obstriiktif yakinmalar1  veya kozmetik sonuglart
degerlendiren anketler ile birgok kez analiz edilmistir
(3).

Bu calismanin amaci septorinoplasti ameliyatinda orta
catida ve internal nazal valv bolgesinde hicbir
rekonstriiksiyon yapilmayan hastalarla, orta c¢atiya
spreader greft konulmus hastalarin fonksiyonel ve
estetik  sonuclarin1  burun  tikanikligi  semptom
degerlendirme 6lcegi (NOSE), sinonazal sonug testi-22
(SNOT-22) ve yiiz gériinimiinden memnuniyet (FACE-

Q) anketleri ile kargilastirmaktir.

GEREC VE YONTEM
Calismaya 2018-2022 yillar1 arasinda spreader greft
konularak septorinoplasti ameliyat1 yapilan ve spreader
greft konulmadan septorinoplasti ameliyati yapilan 18-
50 yaslart arasinda hastalar dahil edildi. Hastalarin
dosyalari retrospektif taranarak 2 grup olusturuldu. Grup
1 spreader greft konulan, grup 2 spreader greft
konulmayan gruptu. Her iki gruptaki hastalarin
dosyalarinda olan demografik 6zellikleri (yas, cinsiyet),

ameliyat siireleri, komplikasyonlar1, burnun fonksiyonel

ve estetik amagla degerlendirilmesi igin yapilip dosyaya
kaydedilen preoperatif ve postoperatif NOSE, SNOT-
22 ve FACE-Q anket sonuglari not edildi. Revizyon
septorinoplasti ameliyatt geciren hastalar calisma digi
birakilmstr.
Hastanin burun goriiniimiini algilamasini
degerlendirmek icin FACE-Q burun memnuniyet 6l¢egi
(10 madde) kullanildi. Her madde, 0-4'liik besli likert
tipi bir 6lgek kullanilarak derecelendirildi ve ardindan
yanitlar 0-100 arasinda bir puana donistiiriildii, daha
yiiksek puanlar estetik sonuglardan daha fazla
memnuniyete igaret etmektedir (4). Nazal semptomlar
NOSE ve SNOT-22 6lgegi kullanilarak degerlendirildi.
NOSE o6lgegi burun tikanikliginin hastalarin yasam
kalitesi iizerindeki etkisini degerlendirmek i¢in yararlt
bir ankettir. Olcek, burun tikanikliginin siddetini bes
semptomla 6l¢er. Her semptomun siddeti, 0-4 arasi besli
likert tipi bir Olgek kullanilarak derecelendirilir ve
yanitlar toplam 0-100 arasi bir puana 6lgeklendirilir (5).
SNOT-22, burun akintisi, hapsirma, burun tikanikligi,
yorgunluk, koku veya tat duyusunda azalma ve uyku
bozuklugu gibi semptomlart icerir. Katilimcilar, her bir
semptomun siddetini, olast bir 0-110 puan araligiyla, 0-
5'lik alt1 noktali likert tipi bir 6l¢ekte derecelendirilir (6).
Her ti¢ skala (FACE-Q, NOSE ve SNOT-22) ameliyat
oncesi ve ameliyattan en az 6 ay sonra uygulandi.

Etik kurul onayr Kirikkale Universitesi girisimsel
olmayan arastirmalar etik  kurulundan (tarih:
08.06.2022, karar n0:2022.05.27) alindi. Bu c¢alisma
retrospektif dosya incelemesi olarak yapildi, bu nedenle
yazili bilgilendirilmig onam alinmadi. Calisma Helsinki
Bildirgesi kurallarina uygun olarak yapildi.

Cerrahi teknik

Ameliyatlar 2. basamak saghk kurulusunda bu
calismada yer alan kulak burun bogaz cerrahi tarafindan
yapildi. Tiim hastalara hipotansif genel anestezi altinda
acik teknik septorinoplasti uygulandi (Resim 1).
Baglangigta 1/100.000 adrenalin (2 mL) ve %2 lidokain
karisimi (Jetokain: Adeka AS, Samsun, Tiirkiye) nazal
tipe, osteotomi hatlarini igerecek sekilde yan duvarlara
ve dorsuma infiltre edildi. Tim hastalarda Goodman

transkolumellar ters V insizyonu kullanildi. Nazal
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dorsum, subperikondriyal ve subperiostal diseksiyonla
ortaya cikarildi. Septuma ulagmak i¢in septum ile iist
lateral kikirdaklar arasina insizyon yapildi ve septal flep
eleve edildi. Septoplasti tamamlandiktan sonra kemik
hump osteotom ve torpii kullanilarak rezeke edildi.
Kikirdak hump ise bistiiri ve makas kullanilarak rezeke
edildi. Lateral osteotomileri takiben agik ¢at1 kapatildi.
Grup 1’de septum kikirdagindan kikirdak greftler alindi.
Sheen’in tamimladig1 spreader greft teknigi i¢in greft
boyutlart siklikla yaklagik 20 mm uzunluk, 3-4 mm
yiikseklik, 2-3 mm kalinlik olarak &nerilmektedir
(Resim 1a) (2). Bu greftler iki tarafli olarak septum ile
st lateral kikirdaklar arasma konuldu. Spreader greft
5.0 Polidioksanon (Ethicon PDS II, New Jersey, USA)
matress siitiir ile siitiire edildi (Resim 1b).

Grup 2’de kikirdak hump alindiktan sonra iist lateral
kartilajlar ve septum kendi pozisyonunda kaldi.
Birbirlerine siitiire edilmedi. Yani orta ¢atiya bir

rekonstriiksiyon islemi uygulanmadi (Resim 1c).

Resim 1. Agik teknik septorinoplasti ameliyati

la Spreader greft

1b Spreader greft konulan orta ¢ati (list lateral kartilajlar
ve septum arasinda bilateral spreader greft) (Grup 1)

1c Rekonstriiksiyon yapilmayan orta cati (iist lateral

kartilajlar ve septum) (Grup 2).

Ardindan her iki gruptaki tiim hastalara nazal tip
plastide patolojiye uygun olarak cesitli teknikler (tip
greftleri ve sefalik rezeksiyon vb.) kullanildi.

Kolumellar strut grefti tiim hastalara yerlestirildi. Tiim

hastalara internal doyle splint ve eksternal nazal splint
konuldu.
Istatistiksel analiz
Istatistiksel analiz IBM SPSS Statistics 25.0 versiyon
(IBM Corp., Armonk, NY, USA) programi kullanilarak
yapildi. Veri dagilimmin normalligini degerlendirmek
icin Shapiro-Wilk testi ve normal dagilim parametreleri
kullanildi. Normal dagilmayan bagimli parametrik
degiskenleri  karsilastirmak i¢in  Wilcoxon testi
kullanildi. Parametrik olmayan bagimsiz degiskenleri
iki grupta karsilastirmak i¢cin Mann-Whitney U testi
kullanild:. Istatistiksel anlamlilik diizeyi p < 0.05 olarak
kabul edildi.

BULGULAR
Calismaya 30 hasta spreader greft konulanlar (Grup 1)
ve 22 hasta spreader greft konulmayanlar (Grup 2)
olmak iizere toplamda 52 hasta dahil edildi. Gruplar
arasinda yas, cinsiyet, ameliyat siiresi ve postoperatif
anket degerlendirilmesinin yapildigt ay agisindan
istatistiksel olarak anlaml fark yoktu (p>0.05) (Tablo
1).
Septorinoplasti operasyonu her iki gruptada NOSE ve
SNOT-22 skorlarin1 6nemli 6lgiide azaltti, FACE-Q
skorunu ise 6nemli 6l¢iide artirdi.
Gruplar birbirleri ile karsilastirildiginda postoperatif
degerler agisindan istatistiksel olarak anlamli farkliliklar
saptandi (p<0.05) (Tablo 2). Grup 1 in postoperatif
NOSE ve SNOT-22 skorlar1 grup 2 den daha diisiikti.
FACE-Q skoru ise postoperatif Grup | in daha yiiksekti.

TARTISMA

Septorinoplasti ameliyatinin her asamasi ayr1 bir 6neme
sahiptir. Operasyonun fonksiyonel sonuglari nazal hava
yolu pasajinin valv yapilar ile iliskilidir. Cogunlukla
fonksiyonel yakinmalara sebep olan deformiteler estetik
yakinmalara da neden olmaktadir. Bu nedenle
septorinoplasti ameliyatlarinda fonksiyonel ve estetik
goriiniim hedeflerini birlikte planlamak gerekir.

Internal nazal valv, nazal hava yolunun en dar kismidir
ve bu alany, st lateral kikirdagin kaudal kismi ile nazal

septal kikirdak arasindaki ag1 olusturur (7).
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Tablo 1: Demografik ve klinik 6zellikler

Grup 1 (Spreader var) Grup 2 (Spreader yok) p
Yas, Median (Range) 22 (18-40) 25.5 (18-46) 0.071
Cinsiyet, Kadin/Erkek 19/11 14/8 0.982
Takip siiresi, Ay, Mean = SD 8.07+£1.96 8.86+2.69 0.223
Ameliyat siiresi, Saat, Mean + SD 3.01+0.48 2.68+0.82 0.098
“p< 0.05
Tablo 2: NOSE, SNOT-22 ve FACE-Q skorlar1
Grup 1 (Spreader var) Grup 2 (Spreader yok) a
Median (range) Median (range) P
Preoperatif
NOSE 72.5 (0-100) 45 (0-90) 0.207
SNOT-22 35 (0-88) 31.5(10-77) 0.553
FACE-Q 28.75 (25-65) 46.25 (25-85) 0.001*
Postoperatif
NOSE 5 (0-45) 15 (0-90) 0.019*
SNOT-22 1(0-22) 6.5 (0-69) 0.003*
FACE-Q 100 (60-100) 82.5 (52.5-100) 0.000*
aMann-Whitney-U; “p< 0.05
valv rekonstriiksiyonunda etkili oldugunu

Septorinoplastide yaygin olarak kullanilan teknikler
olan hump ¢ikarma ve osteotomiler nazal valv alaninda
daralmaya neden olabilir (8). Spreader greftler, nazal
valv agisimi gesitli derecelerde basari ile genisleterek
nazal valv kollapsinin tedavisinde faydali bir rol
oynamaktadir (9,10). Spreader greftlerin nazal valv
fonksiyonundaki iyilesmenin yani sira estetik sonuglari
da olumlu etkiledigi bildirilmistir (9,10).

Jang ve Sinha yaptiklar1 ¢calismada septorinoplasti i¢in
spreader greft teknigini kullanmiglar ve hastalarin
tamaminin burun tikaniklig1 sikayeti olmaksizin estetik
olarak hos bir burun dorsal ¢izgisine sahip olduklarim
bulmuslardir (11). 2014 ve 2015 yillarinda yapilan
baska caligmalarda, spreader greft tekniginin uyumlu
dorsal ¢izgiye yol agtigini, internal nazal valvleri agik
tuttugunu ve dorsal septum kikirdaklarinin egriligini
diizelttigini bildirdiler (12,13). Fuller ve arkadaglarinin
yaptigt bir c¢aligmada, spreader greftlerin nazal
obstriiktif semptomlar1 giderdigi, valv alanini olumlu
yonde etkiledigi ve bunun yaninda ¢ogunlukla estetik
acidan negatif sonu¢lar dogurmadig: bildirilmislerdir
(14). Pochat ve arkadaglar1 tarafindan yapilan bir

¢alismada ise spreader greft kullaniminin internal nazal

gostermislerdir (15). Wagner ve Schraven tarafindan
yapilan bir ¢alismada ise septorinoplasti ameliyatinin
daha iyi uzun donem sonuglarmin elde edilmesinde
spreader  greftin  6nemli bir rol oynadigini
gostermislerdir (16). Gruber ve arkadaglar tarafindan
yapilan bir ¢alismada, spreader greftin burnun orta {igte
birinin rekonstriiksiyonunda standart bir yontem olarak
kullanilabilecegini gostermislerdir (17).

Bizim ¢aligmamizda, spreader greft teknigi kullanilarak
septorinoplasti ameliyatt olan grup ile orta catida
rekonstriiksiyon yapilmayan grup fonksiyonel ve estetik
olarak karsilastirilmistir. Spreader greft konulan grubun
ameliyat sonrast fonksiyonel sonuglart degerlendiren
NOSE ve SNOT-22 skorlar1 spreadersiz gruba gore daha
diisiik bulunmustur. Bu sonu¢ bize spreader greft
konulan grubun obstriiktif nazal semptomlarinin daha
iyi diizeldigi anlamina gelmektedir. FACE-Q skoru ile
degerlendirilen estetik sonug ise spreader greft konulan
grubun ameliyat sonrasi degeri spreadersiz gruptan daha
yiiksek bulunmustur. Yani spreader greft konulmasi
estetik goriinimde memnuniyeti artirdigi anlamina

gelmektedir.

KUTFD | 67



Kandemir S & Pamuk AE.
Spreader Greftin Septorinoplasti Sonuclarina Etkisi

KU Tip Fak Derg 2023;25(1):64-69
Doi: 10.24938/kutfd. 1215009

Septorinoplastinin ters-v deformitesi, semer burun
deformitesi ve nazal ag1 darlig1 gibi komplikasyonlari
vardir. Bu komplikasyonlar1 en aza indirmek amaciyla
spreader greft, spreader flep, butterfly greft gibi c¢ok
cesitli  teknikler  gelistirilmistir. ~ Septorinoplasti
ameliyatlarina yeni baglayan cerrahlarin genel olarak
bizim calismamizda oldugu gibi orta catida
rekonstrilksiyon  yapmadiklar1  izlenmektedir. Bu
¢alisma sonucunda vurgulanmasi gereken onemli bir
nokta da yeni septorinoplasti ameliyatlarina baslayan
cerrahlarin  6zellikle orta catidan gereginden fazla
rezeksiyon yapmamasi ve var olan yapilar1 spreader
greftler ile destekleyerek septum ve iist lateral
kikirdaklart giiglendirmesi onerilir.

Spreader greft tekniginin ozellikle oto-spreader greft
teknigi ile karsilastiran ¢ok sayida calisma
bulunmaktadir. Saedi ve arkadaglarinin  yaptigi
calismada orta nazal c¢atinin ¢dkmesini Onlemek
amaciyla yapilan ameliyatlarda spreader greft tekniginin
kullanilmasi, oto-spreader flep teknigi kullanimina gére
daha fazla memnuniyet saglamigtir (18). Hassanpour ve
arkadaslar rinoplastide spreader greft ve oto-spreader
flep tekniklerinin fonksiyonel ve estetik sonuglarini
karsilagtirmiglar ve her ikisinde de ameliyattan sonra
hava yolu direnci seviyesinin ameliyat dncesine gore
onemli Olglide arttigini gozlemlemislerdir. Ancak, bu
konuda iki teknik arasinda anlamli bir fark olmadigini
bildirdiler (19). Sowder ve arkadaslari, spreader flep
tekniginin burun tikaniklig1r insidansin1 azaltmada
spreader greft teknigi kadar etkili oldugunu bildirmistir
(20). Hussein ve arkadaglar1 yaptiklart ¢aligmada,
spreader greft teknigine gore internal nazal valvlerin
genisligini daha etkili bir sekilde artirabildiginden, oto-
spreader flep tekniginin spreader greft tekniginden daha
yiksek etkinlige sahip oldugunu bildirmistir (21). Bu
alanda daha oOnce yapilmis c¢alismalarin analizi,
septorinoplastide spreader greft ve spreader flep
tekniklerinin  kullanimim1  karsilagtiran  ¢aligmalarin
yetersiz oldugunu ve heniiz karisik sonuglar verdigini
ortaya koymustur. Ozetle, bu galigmalar her ikisinin de
septorinoplasti yapmak i¢in etkili teknikler oldugunu

gostermektedir.

Mevcut ¢alismanin ¢esitli sinirlamalart vardir. Birincisi,
spreader  greftin  septorinoplasti  operasyonunun
fonksiyonel ve estetik sonuglari lizerindeki etkilerini
ortaya koyan ¢ok sayida calisma vardir. Ikinci olarak,
hasta popiilasyonumuz kiigiiktii ve geriye doniik ¢aligma
olarak tasarlanmisti. Ayrica fonksiyonel ve estetik
degerlendirme icin subjektif derecelendirme o&lgekleri
kullanildi.

Spreader greft konularak yapilan septorinoplasti
ameliyati, spreader greft konulmadan yapilan ameliyata
kiyasla burun tikanikligini azaltan ve estetik sonuglari
olumlu yodnde etkileyen bir tekniktir. Sonug¢ olarak
calismamiz, spreader greftin orta ¢ati rekonstriiksiyonu

icin uygun bir teknik oldugunu vurgulamaktadir.

Catisma Beyani: Yazarlar ¢ikar catigmast olmadigin
beyan ederler.

Aragtirmacilarin Katki Oram Beyant: Ana fikir: SK,
AEP; Analiz: SK, AEP; Veri saglama: SK; Yazim: SK;
Diizeltme: SK, AEP; Onay: SK, AEP

Destek ve Tesekkiir Beyani: Caligmaya iligkin hicbir
kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Kirikkale Universitesi girisimsel
olmayan arastirmalar etik  kurulundan (tarih:

08.06.2022, karar n0:2022.05.27) alind1.

KAYNAKLAR

1. Apaydin F. Nasal valve surgery. Facial Plast Surg.
2011;27(2):179-91.

2. Sheen JH. Spreader graft: a method of reconstructing
the roof of the middle nasal vault following
rhinoplasty. Plast Reconstr Surg. 1984;73(2):230-9.

3. Fuller JC, Levesque PA, Lindsay RW. Assessment
of the EuroQol 5-dimension questionnaire for
detection of clinically significant global health-
related quality-of-life improvement following
functional septorhinoplasty. JAMA Facial Plast
Surg. 2017;19(2):95-100.

4. Klassen AF, Cano SJ, East CA, Baker SB, Badia L,
Schwitzer JA et al. Development and Psychometric
Evaluation of the FACE-Q Scales for Patients

KUTFD | 68



Kandemir S & Pamuk AE.
Spreader Greftin Septorinoplasti Sonuclarina Etkisi

KU Tip Fak Derg 2023;25(1):64-69
Doi: 10.24938/kutfd. 1215009

Undergoing Rhinoplasty. JAMA Facial Plast Surg.
2016;18(1):27-35.

5. Karahatay S, Tashi H, Karako¢ O, Aydmn U, Tiirker
T. Reliability and validity of the Turkish Nose
Obstruction Symptom Evaluation (NOSE) scale.
Turk J Med Sci. 2018;48(2):212-6.

6. Cakir Cetin A, Kumus O, Keskinoglu P, Sutay S,
Ecevit MC. Turkish validation of the Sino-Nasal
Outcome Test-22. Clin
2019;44(4):557-64.

7. Marakami C (2004) Nasal valve collapse. Ear Nose
Throat J. 2004;83(3):163-4.

8. Pade J, Hummel T. Olfactory function following

Otolaryngol.

nasal surgery. Laryngoscope. 2008; 118(7):1260-4.

9. Ingels KJ, Orhan KS, van Heerbeek N. The effect of
spreader grafts on nasal dorsal width in patients with
nasal valve insufficiency. Arch Facial Plast Surg.
2008;10(5):354-6.

10. Faris C, Koury E, Kothari P, Frosh A. Functional
rhinoplasty with batten and spreader grafts for
correction of internal nasal valve incompetence.
Rhinology. 2006;44(2):114-7.

11.Jang YJ, Sinha V. Spreader graft in septo-
rhinoplasty. Indian J Otolaryngol Head Neck Surg.
2007;59(2):100-2.

12.Yankov D. Functional and aesthetic effects of
spreader grafts technique in rhinoplasty. Scr Sci
Medica 2014;46:68-73

13. Goffart Y, Karelle S, Daele J. Free spreader grafts in
rhinoplasty. Eur J Plast Surg. 2015;38(5):355-62.

14. Fuller JC, Levesque PA, Lindsay RW. Analysis of
Patient-Perceived Nasal Appearance Evaluations
Following  Functional ~ Septorhinoplasty =~ With
Spreader Graft Placement. JAMA Facial Plast Surg.
2019;21(4):305-11.

15. de Pochat VD, Alonso N, Mendes RR, Cunha MS,
Menezes JV. Nasal patency after open rhinoplasty
with spreader grafts. J Plast Reconstr Aesthet Surg.
201;65(6):732-8.

16.Wagner W, Schraven SP. Spreader grafts in
septorhinoplasty. Laryngorhinootologie. 2011;90
(5):264-74.

17. Gruber RP, Park E, Newman J, Berkowitz L, Oneal
R. The spreader flap in primary rhinoplasty. Plast
Reconstr Surg. 2007;119(6):1903-10.

18. Saedi B, Amali A, Gharavis V, Yekta BG, Most SP.
Spreader flaps do not change early functional
outcomes in reduction rhinoplasty: a randomized
control trial. Am J Rhinol Allergy. 2014;28(1):70-4.

19. Hassanpour SE, Heidari A, Moosavizadeh SM,
Tarahomi MR, Goljanian A, Tavakoli S.
Comparison of aesthetic and functional outcomes of
spreader graft and autospreader flap in rhinoplasty.
World J Plast Surg. 2016;5(2):133-8.

20. Sowder JC, Thomas AJ, Gonzalez CD, Limaye NS,
Ward PD. Use of spreader flaps without dorsal hump
reduction and the effect on nasal function. JAMA
Facial Plast Surg. 2017;19(4):287-92.

21.Hussein WK, Elwany S, Montaser M. Modified
autospreader flap for nasal valve support: utilizing
the spring effect of the upper lateral cartilage. Eur
Arch Otorhinolaryngol. 2015;272(2):497-504.

KUTFD | 69



DOI: 10.24938/kutfd.1224943

Ozgiin Arastirma

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2023;25(1):70-75

Original Article

GEBELIKTE GECIRILEN COViD-19 ENFEKSIYONUNUN

NEONATAL MORBIDITELER VE MORTALITE UZERINE

ETKIiSi

The Effect of COVID-19 Infection During Pregnancy on Neonatal Morbidities and Mortality

Umit Ayse TANDIRCIOGLU! ® Ozge DOGAN! @ Pelin PELIT! @ Murat CAGAN?
Sanem OZCAN? @ Ozgiir OZYUNCU2 @ Sule YiGIT! @ Hasan Tolga CELIK !

1 Hacettepe Universitesi Tip Fakiiltesi, Cocuk Saghgt ve Hastaliklart Anabilim Dali, Neonatoloji Bilim Dali, ANKARA,
TURKIYE

2 Hacettepe Universitesi Tip Fakiiltesi, Kadin Saghgt ve Hastaliklart Anabilim Dali, Perinatoloji Bilim Dali, ANKARA,
TURKIYE

0z
Amag¢: Cin’in Wuhan kentinde ortaya c¢ikan COVID-19
pandemisi, diinyada 670 milyondan fazla insani etkilemistir.
Her yas grubunda goriilen hastaligin mortalite ve morbiditesi
ozellikle yaslh niifus, kronik hastalig1 olanlar ve gebelerde daha
fazla gozlemlenmistir. Bu ¢aligmanin amaci, pandemi siirecinde
hastanemizde takip edilen ve dogum yapan, gebeliginde
COVID-19 enfeksiyonu gegirmis gebelerin maternal ve
neonatal sonuglarini-morbiditelerini incelemek ve COVID-19

gecirmemis gebelerin sonuglari ile karsilagtirmaktir.

Gerec¢ ve Yontemler: Hastanemizde Nisan 2020-Haziran 2021
tarihleri arasinda izlenen ve ¢aligma sartlarmi saglayan
gebelerin ve bebeklerin maternal-neonatal verileri dosya
kayitlarindan alinarak, gebelikte COVID-19 enfeksiyonu
geciren ve gecirmeyen gebeler ve bebeklerinden olusan ikili

gruplar karsilagtirtldi.

Bulgular: Calismaya 2164 anne ve bebek ¢ifti dahil edildi.
Gebeliginde COVID-19 geg¢irmis (n=66) ve ge¢irmemis olan
anneler (n=2098) ve bebekleri arasinda anne yasi, dogum sekli,
dogum agirligi, dogum haftasi, cinsiyet, APGAR skorlari,
yenidogan yogun bakim {initesinde yatma siireleri bakimindan
anlamli fark saptanmadi.

Sonu¢: Calisma sonuglarimiz heniiz etiyopatogenezi yeterince
aydimlatilamamis olan COVID-19 enfeksiyonunun, maternal-
neonatal risk ve hastaliklarin iizerine etkisinin halen tam olarak

bilinmedigi gorisiinii desteklemektedir.

Anahtar Kelimeler: COVID-19, yenidogan, term, prematiire

ABSTRACT

Objective: The COVID-19 pandemic, which emerged in
Wauhan, China has affected more than 670 million people in the
world. The mortality and morbidity of Coronavirus which is
seen in all age groups, has been observed more especially in the
elderly population, those with chronic diseases and pregnant
women. The aim of this study is to examine the morbidity and
the maternal-neonatal outcomes of COVID-19 infection during
pregnancy.

Material and Methods: The maternal-neonatal data of the
pregnant women and babies who met the study critera and were
followed up in our hospital between April 2020 and June 2021,
were obtained from file records. The dual groups of pregnant
women who had and did not have COVID-19 infection during

pregnancy and their babies were compared.

Results: A total of 2164 mother and infant couples were
included in the study. No significant difference was found
between mothers who had COVID-19 during pregnancy (n=66)
and mothers who did not (n=2098) and their babies in terms of
maternal age, delivery type, birth weight, birth week, gender,
APGAR scores, and length of stay in the neonatal intensive care

unit.

Conclusion: The results of our study is consistent with the idea
that the effect of maternal COVID-19 infection on maternal-
neonatal risk and diseases, is still unknown.

Keywords: COVID-19, newborn, term, premature
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GIRiS
Diinya Saglk Orgiiti (WHO) 2020 yili subat ayinda;
2019 yili aralik aymda Cin’in Wuhan kentinde ortaya
¢ikan salgin icin, hastaligit COVID-19 (Coronaviriis
hastaligr 2019), etken olan viriisii ise "Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)"
olarak tanimlamistir. Esas olarak damlacik yoluyla
bulagan hastalik diinya genelinde 670 milyondan fazla
insan1 etkilemistir (1).
Her yas grubunda goriilen Coronaviriis’iin mortalite ve
morbiditesi 6zellikle yash niifusta, kronik hastaligi
olanlarda ve gebelerde daha fazla gézlenmistir (2).
ABD Hastalik Kontrol ve Onleme Merkezi (CDC)
tarafindan, dogrulanmig COVID-19 enfeksiyonu vaka
sayisinin, hamilelerde beklenenden fazla oldugu
bildirilmistir (2). Gebelerde hormonal ve fiziksel
degisiklige bagli olarak solunumla ilgili sorunlar
(havayolu mukozasinda hiperemi, hipersekresyon,
mukozal ddem ve frajilite buna bagli oksiiriik, nefes
darlig1) olusabilmekte ve ayrica pndomoniye yatkinlik
artmaktadir. Diger bir¢ok viral etken gibi COVID-19’a
bagli pndmonilerin morbidite ve mortalitesi de
artmaktadir. Gebelikte gecirilen pnomoniler, erken
membran riptiirii, erken dogum, intrauterin fetal 6lim,
intrauterin biiyiime kisitlili@i ve neonatal 6lim gibi
cesitli olumsuz obstetrik sonuglarla iliskilidir (3). Bu
sonuglar, artan kalp hizi ve oksijen tiiketimi, azalmis
akciger kapasitesi ve tromboembolik hastalik riskinin
artmasi gibi gebelikteki fizyolojik degisikliklerle iliskili
olabilir. Gebeliginde COVID-19 enfeksiyonu gegiren
kadmnlarda bu degisiklikler daha fazla olmakta, yogun
bakim iinitesine yatma gereksinimi olabilmektedir (4).
Bu ¢alismanin amaci, pandemi siirecinde hastanemizde
takip edilen ve dogum yapan, gebeliginde COVID-19
enfeksiyonu gecirmis gebelerin maternal ve neonatal
sonuglarmi-morbiditelerini incelemek ve COVID-19

gecirmemis gebelerin sonuglari ile karsilagtirmaktir.

GEREC VE YONTEM
Hastanemiz yerel etik kurul onayr (2021/12-51)
alindiktan sonra, 01 Nisan 2020-30 Haziran 2021

tarihleri arasinda, Hacettepe Universitesi Eriskin

Hastanesi Kadm Hastaliklar1 ve Dogum Klinigi’nde
izlenen, gebeliginde COVID-19 enfeksiyonu gecirmis
ve gecirmemis annelerin ve bebeklerinin maternal ve
neonatal  sonuclari, retrospektif olarak  dosya
kayitlarindan ve hastane elektronik veri sisteminden
edinildi. Maternal COVID-19 ge¢irme durumu,
demografik ozellikler-hastaliklar, bebeklerin dogum
agirliklari, gebelik haftalari, cinsiyetleri, anne yasi,
dogum sekli, APGAR skorlari, yenidogan yogun
bakima yatma gereksinimleri ve neonatal veriler
kaydedildi.

Istatistiksel analiz icin “Statistical Package for Social
Sciences version 28 (SPSS, Chicago, IL, USA)”
kullanildi. Veriler ortalama + standart sapma, ortanca
(en diisiik-en yiiksek deger), yiizde ve oran ile ifade
edildi. Degiskenler igin Shapiro-Wilk testi ile normal
dagilm analizi yapildi. Veriler normal dagilima
uymadigi i¢in demografik degerlendirmelerde verilerin
ortanca degeri ve en diisiik - en yiiksek degerleri yazildi.
Iki grubun karsilastrilmasi igin nonparametrik Mann
Whitney U testi uygulandi. Elde edilen sonuglarda
0.05’den kiiciik p degeri anlamli olarak kabul edildi.

BULGULAR

Calismaya, istenilen tiim verilere ulasilabilen 2164 anne
ve bebek cifti dahil edildi. Gebeliginde PCR ile
dogrulanmig COVID-19 gecirmis anne sayisi 660,
gecirmemis olan anne sayist 2098 idi. Calismaya alinan
hastalarin demografik ve neonatal 6zellikleri Tablo 1°de
gosterildi.

Anneleri gebeliginde COVID-19 gegiren bebeklerden
sadece besi yenidogan yogun bakim initesine yatti, bu
bebeklerin yatis endikasyonlari, demografik 6zellikleri
ve tanilar1 Tablo 2’de gosterildi.  Calismamizda
gebeligin herhangi bir doneminde COVID-19 geciren
gebelerin bebeklerinden sadece bes tanesi yenidogan
iinitesinde yatmistir. Bu bebekler prematiirite (n=1),
hipoksik iskemik ensefalopati (n=1), yenidoganin gegici
takipnesi (n=2), erken neonatal sepsis (n=1) tanilari ile

izlendi.
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Tablo 1: Demografik ve neonatal 6zellikler

COVID-19
enfeksiyonu

gecirmis olan

COVID-19

enfeksiyonu
gecirmemis

Gebelikte gegirilen anne hastaliklart degerlendirildi,
gestasyonel diyabet ve hipotiroidi agisindan istatistiksel
olarak anlamli fark saptanmadi. Preeklampsi, COVID

enfeksiyonu olmayan gebelerde daha fazla idi (Tablo 3)

Degisken : : p
annelerin ~ olan annelerin
bebekleri (n= bebekleri
66) (n=2098) TARTISMA
Aralik 2019°da Cin’in Wuhan kentinde ortaya ¢ikan ve
Diinya Saglik Orgiitii tarafindan pandemi ilan edilen
Dogum 3110 gr (970- 3200 (480- o ) o
agirhg(g) 4100) 4850) 0.279 COVID-19 ve etkileri iilkemizde de Mart 2020 itibariyle
goriilmeye baslandi, bu enfeksiyona ikincil dliimler ve
hastane yatislart da giderek artan hizda gézlendi.
Dogum haftasi 38 (28- 41) 38 (24- 42) 0.804 COVID- 19 enfeksiyon hastalify; ates, burun akintisi,
Okstiriik, diyare, yogun kas agrisi, halsizlik gibi
semptomlarin  yaninda agir solunum yetmezligi,
insi tromboz, agir sistemik inflamatuvar yanit sendromu gibi
eyt 32(%49) 1067 (%51)  0.076 £ Y e
(erkek) hayati1 tehdit eden bulgulara yol acabilir. Ozellikle
bagisiklik sisteminin zayifladigi hastalarda, kronik
Anne yasi 31 (19- 44) 29 (17- 48) 0.068 hastaliklar1 olanlarda, yash niifusta daha agir seyreden
hastaligin gebe kadinlarda nasil seyrettigine dair veriler
5 i kisithdir.  Ancak, ebelikte  immiin  tolerans
Ds‘g‘;‘r‘;gﬁ;‘“ 47 (%T71) 1540 (%73)  0.692 8
( mekanizmalarinin etkisiyle zayiflayan bagisiklik sistemi
nedeniyle genel olarak enfeksiyon hastaliklarinin daha
Apgar 1 agir seyredebildigi, hatta enfeksiyonlara bagli 6liim
Dakika 10(9-10) 10 (2-10) 0.056 riskinin artabildigi belirtilmistir (2,5).
Calismamizda COVID-19  pandemisi  siirecinde
hastanemizde takip edilen ve dogum yapan, gebeliginde
g‘gﬁ?kra& 10 (9- 10) 10 (4-10) 0.363 COVID-19 enfeksiyonu gecirmis gebelerin maternal ve
neonatal sonuglar1 ve morbiditeleri incelendi ve
. COVID-19 gegirmemis gebelerin  sonuglart ile
YBU yatig 5 (%7.6) 299 (%14) 1
karsilastirildi.
Tablo 2: Anneleri COVID-19 gegirmis olan ve Yenidogan YBU’ne yatan bebekler
Bebek 1 Bebek 2 Bebek 3 Bebek 4 Bebek 5
Dogum haftasi 28 hafta 38 hafta 35 hafta 37 hafta 37 hafta
Dogum agirhg (g) 970 gr 2600 gr 2850 gr 2300 gr 2700 gr
APGAR (1./5. Dk) 6/7 9/10 9/ 10 9/ 10
Cinsiyet E E K K

Yatis endikasyonu

Prematiirite, Agir

Hipoksik iskemik  Yenidoganin gegici

BPD ensefalopati takipnesi takipnesi sepsis
Solunum Destegi CPAP Entiibe CPAP - CPAP
Yatis siiresi (giin) 32 giin 18 giin 1 giin 1 glin 6 gilin
Taburcu/ Ex Taburcu Taburcu Taburcu Taburcu Taburcu

BPD: Bronkopuloner displazi, CPAP: Continuous positive airway pressure
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Tablo 3: Anne hastaliklat ve yenidogan

komplikasyonlar1

COVID-19 COVID-19
Degisken (+) anne (n= gecirmeyen p

66) (%) (n=2098) (%)

Annede
Gestasyonel 6 (9) 159 (8) 0.649
diyabet
Annede
hipotroidi 7 (11) 234 (11) 0.882
Annede 0 19 (1) 0.043
preeklampsi
RDS 1(1.5) 65 (98.5) 0.924
IKK 1(1.5) 65 (98.5) 0.243
NEK 0 5(0.2) 0.691
SGA 2 (3) 131 (6.2)
AGA 62(94)  1855(88.4)  0.826
LGA 2 (3) 112 (5.4)

RDS: Respiratuvar distres sendromu IKK: Intrakraniyal
kanama, NEK: Nekrotizan enterokolit, SGA: Gebelik
haftasina gore diisiik dogum agirligi, AGA: Gebelik
haftasiyla uyumlu dogum agirligi LGA: Gebelik
haftasina gore fazla dogum agirligi

COVID-19 testi pozitif ¢gikan 1219 gebe hasta tizerinde
yapilan gozlemsel bir c¢alismada, ciddi hastaligt
olanlarda, asemptomatik hastalara kiyasla sezaryen
dogum, hipertansif hastaliklar ve erken dogum
oranlarinda artig goriilmistiir (5). Cok uluslu bir kohort
calismasinda, COVID-19 enfeksiyonu gegiren gebelerin
preeklampsi/ eklampsi i¢in yiiksek risk altinda oldugu
ve COVID-19 olmayan gebeliklere gore erken dogum
oraninin yiiksek oldugu bildirilmistir (6).

COVID-19 enfeksiyonunun anjiyotensin reseptorleri
iizerinden akciger hasarina yol agtifi saptanmistir,
preeklampsi patogenezinde de suglanan anjiyotensin
reseptorleri sebebiyle COVID-19 geciren gebelerde,
preeklampsi siddetinin artabilecegi ya da preeklampsi
gelisebilecegi  Ongoriilmistir (7). Caligmamizda
COVID-19 gegiren 66 gebenin higbirisinde preeklampsi
gozlenmedi. Aksine, COVID-19 gegirmeyen gebelerde
preeklampsi sikligi anlamli olarak fazla saptandi.
Arastirmalarda COVID-19 geciren gebelerin plasenta
patolojilerinde ~ yaygin  inflamasyon  bulgularma
rastlanmig olup, bu bulgunun neonatal etkileri net olarak
bilinmemektedir (8). Annelerinde histopatolojik olarak
koryoamniyonit saptanan bebeklerde fetal inflamatuvar

yanit (fetal sitokin yaniti) nedeniyle basta santral sinir

sistemi ve akciger olmak iizere tim doku ve organlar
agir derecede etkilenebilmekte, ¢esitli sorunlar ortaya
¢ikabilmektedir. Bunlar arasinda erken dogum,
periventrikiiler Ickomalazi (uzun donemde serebral palsi
riski artar), bronkopulmoner displazi (BPD),
intrakraniyal kanama (IKK), prematiire retinopatisi,
patent duktus arteriyozus (PDA), agir sepsis, nekrotizan
enterokolit (NEK) yer almaktadir. Gebeliginin 12.
haftasinda COVID-19 geciren bir annenin 28 haftalik
dogan prematiire bebeginde agir enflamasyona ikincil
bronkopulmoner displazi goézlemledik. Bebekteki
enflamasyonu baskilayabilmek amaciyla umblikal kord
kaynakli mezenkimal kok hiicre tedavisi uyguladik.
COVID- 19 enfeksiyonu nedeniyle yogun bakimda
yatan yetiskinlerde yapilan bir randomize kontrollii kok
hiicre tedavisi c¢alismasinda, kok hiicre tedavisi
uygulanan gruptaki hastalarin ventilatérden ayrilma
siirelerinin  kisaldigi, tedavinin {giinci  giiniinde
enflamasyon belirteclerinin azaldigi gosterilmistir (9).

Fetiis ve yenidoganlarda bagisiklik sistemi immatiir
oldugu kadar, enflamasyonun ve enflamasyona baglh
hasarin kontrol altina alinma becerisi de yetersizdir.
Ayrica, gebelikte ortaya c¢ikan ve fetal sitokin,
inflamasyon yanitina neden olan tim agir enfeksiyon
hastaliklari,  fetal-neonatal donemde  gelisimini
stirdiirmekte olan hemen hemen tiim doku ve organlarda
agir hasara neden olabilir. COVID-19 hastaliginda da
inflamasyonun rolii ve yaptigi agir hasar yetiskin
calismalarinda gosterilmistir. COVID-19
enfeksiyonunun siddeti kisisel bagigiklik yanitina ve
altta yatan hastaliklara bagli olarak kisiden kisiye
degisebilmektedir. ~ Ancak, deksametazon  gibi
steroidlerin erken donemde verilmesinin tedavide
faydali oldugunun; organ hasarini, morbidite ve
mortalite riskini azalttiginin gosterilmesi, COVID-19
enfeksiyonunun agir bir inflamasyon yaniti ve buna
bagli olarak agir doku hasar1 yaptigr gorisini
desteklemektedir (7,10). Caligmamizda, COVID-19
enfeksiyonu gegiren ve gegirmeyen annelerin bebekleri
kargilastirildiginda, respiratuvar distres  sendromu
(RDS), nekrotizan enterokolit (NEK) veya intrakraniyal

kanama (IKK) tanilarinda iki grup arasinda fark
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olmadigr saptandi. Tirk Neonatoloji Dernegi’nin
yaptig1 ve 176 yenidogani igeren ¢ok merkezli NEO-
COVID-19 galismasinda, COVID-19 nedeniyle hastane
yatis1 gereken yenidoganlarda akciger enfeksiyonunun
agir seyrettigi ve ventilator destegi ihtiyacinin arttigi,
ayrica miyokardit riskinin artabildigi bildirilmistir (11).
Bazi calismalarda COVID-19’un gebelerde ve
yenidoganlarda seyrinin agir olmadigi, buna karsin
gebeliginde agir COVID-19 enfeksiyonu gegiren ya da
dogum esnasinda COVID-19 enfeksiyonu agir seyreden
gebelerin bebeklerinde de yenidogan doneminde agir
respiratuvar sorunlar gdzlenebildigi bildirilmistir (12).
Amerika Birlesik Devletleri'ndeki Anneler ve Bebeklere
Yonelik Acil Tehditler Agi’ndan (Emerging Threats to
Mothers and Babies Network) alinan veriler, ileri yas ve
obezite, kronik akciger hastaligi, kronik hipertansiyon
ve pregestasyonel diyabet gibi altta yatan tibbi
sorunlarin, gebelikte daha siddetli COVID-19
gegirilmesi ile iligkili oldugunu gostermistir (13). Bizim
calismamizda COVID-19 geciren annelerin gebelik
sirasinda, eslik eden herhangi bir hastaliklar1 yoktu,
bebeklerinde de yogun bakim yatis1 ya da morbiditeler
bakimindan kontrol grubuna goére fark saptanmadi.
Melekoglu ve arkadaglarinin yaptigi, dogum esnasinda
veya dogumdan 6nceki son 14 giinde COVID-19 tanist
alan gebeler ve bebeklerinin  degerlendirildigi
¢alismada, bizim ¢alismamiza benzer sekilde COVID-
19 geciren annelerin  bebeklerinde COVID-19
gecirmeyen annelerin  bebeklerine gore prematiirite
acisindan fark saptanmamustir (14).

Calismamizda yenidogan yogun bakim iinitesi yatisi ile
eslik eden diger hastaliklar bakimindan, enfeksiyon ve
kontrol gruplart arasinda anlamli bir fark saptanmadi.
Toplam 2944 gebenin alindigi ve 74’iiniin COVID-19
pozitif oldugu bir ¢alismada, COVID-19 geciren grup
ile kontrol grubu arasinda, bebeklerin yogun bakim
yatist ya da prematire dogum bakimindan fark
saptanmamistir (15). Ingiltere’de yapilan gok merkezli
bir ¢alismada COVID-19 gegiren gebelerde prematiire
dogum ve anne karninda o6liim oranm1 COVID-19
enfeksiyonu gecirmeyen gebelere gore artmistir,

gestasyon haftasina gore diisiik dogum agirligi (SGA)

bakimmdan fark saptanmamistir (16). Bizim
calisgmamizda da her iki grup arasinda SGA agisindan
fark yoktu.

COVID-19 pandemisi tiim diinyada oliime ve kalici
hastalik/sakatliklara yol agmistir. Bagisiklik sisteminin
zayif oldugu gebelerde ve yenidoganlarda mortalite ve
morbiditenin  arttigi  bilinmektedir. Calismamizda
COVID-19 gegiren gebelerin bebeklerinde erken
dogum, haftasina gore kiiglik dogum, prematiirite
sorunlari, yogun bakim yatis1 kontrol grubuna benzer
idi.

Bu c¢alisgmanin en o6nemli kisitliliklar, gebelerin
semptomlar1 ve klinik agirliklarina gore ayrilamamis
olmalar1 ve kontrol grubunun gecirdigi COVID-19 dist
enfeksiyon ataklarinin dislanamamis olmasidir. Bunun
disinda COVID-19 geciren gebe sayisinin az olmasi da
bir diger kisithiliktir.

Calismamizin ~ sonucunda  gebelikte COVID-19
enfeksiyonu gecirmenin gebelik siirecine ve perinatal
dénemde yenidogan lizerine 6nemli bir etkisi oldugunu
gosteremedik. Caligmada gebelikte enfeksiyon geciren
vaka sayimizin az olmasi bu sonucu etkilemis
olabilecegi gibi, gebelikte enfeksiyon gecirmediklerini
sOyleyen annelerin, COVID-19 enfeksiyonunu hafif
(subklinik) gecirmis olanlar1 olabilir. Bu nedenle daha
genis  vaka  serilerinin  ¢alisilmas1t  gerektigi

diisiincesindeyiz.

Catisma Beyani: Yazarlar ¢ikar gatigmast olmadigini
beyan ederler.

Arastirmacilarin Katki Orani Beyani: Ana fikir: UAT,
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ANXIETY AND DEPRESSION IN TYPE 2 DIABETES
MELLITUS: A STUDY INCLUDING NERVE CONDUCTION
STUDY AND NEUROPATHIC PAIN

Tip 2 Diabetes Mellitusta Anksiyete ve Depresyon: Sinir Iletim Calismast ve Noropatik Agriy

I¢eren Bir Calisma
Sencan BUTURAK! @ Halit FIDANCI! @ Mehmet YILDIZ! ® Ziilfikar ARLIER!

! University of Health Sciences, Adana City Training and Research Hospital, Dept of Neurology, ADANA, TURKIYE

ABSTRACT
Objective: It is known that neuropathy, neuropathic pain and
psychiatric disorders are associated with diabetes mellitus
(DM). It was aimed to find out whether there is a relationship
between nerve conduction study findings, neuropathic pain,
depression and anxiety.

Material and Methods: Type 2 DM patients that applied to our
clinical neurophysiology laboratory between September 2021
and January 2022 were included in this study. Median, ulnar,
sural, peroneal and posterior tibial nerve conduction studies
were performed on the patients. Douleur Neuropathique 4
Questions (DN4) was applied to the patients to evaluate
neuropathic pain. Hospital Anxiety and Depression Scale
(HADS) was applied to the patients. Anxiety (HADS-A) and
depression (HADS-S) scores, which are the two subsections of
HADS, were included in the analysis.

Results: Forty DM patients (27 males, 13 females) were
included in the study. The mean age of the patients was
57.9+12.7 (min-max 23-83) years. The number of patients with
neuropathic pain, polyneuropathy according to
neurophysiological findings, abnormal HADS-A and HADS-D
scores were 32 (80%), 23 (58%), 17 (43%), and 24 (60%),
respectively. Neuropathic pain was present in 22 (96%) and 10
(59%) of the patients with and without polyneuropathy,
respectively. Neuropathic pain was found in 22 (92%) patients
with depression and 16 (63%) patients without depression
(p=0.046). Among patients with neuropathic pain, compound
nerve action potential amplitudes of median, ulnar and sural
nerves were lower than those without neuropathic pain
(p=0.011, p=0.027, p<0.001).

Conclusion: In this study, it was revealed that neuropathic pain,
depression and anxiety can be seen in Type 2 DM patients. In
addition, this study showed a relationship between sensory
nerve conduction studies and neuropathic pain. It was also
concluded that neuropathic pain was more common in DM
patients with depression than in patients without depression.

diabetes mellitus, nerve

Keywords: Anxiety, depression,

conduction study, neuropathic pain

(074
Amac: Noropati, noropatik agr1 ve psikiyatrik bozukluklarin
diabetes mellitus (DM) ile iliskili oldugu bilinmektedir. Sinir
iletim caligmast bulgular1 ile noéropatik agri, depresyon ve
anksiyete arasinda bir iligki olup olmadiginin ortaya cikarilmasi
amaglandi.

Gerec ve Yontemler: Bu calismaya Eyliil 2021 ile Ocak 2022
tarihleri arasinda klinik ndrofizyoloji laboratuvarimiza basvuran
Tip 2 DM hastalari dahil edildi. Hastalara median, ulnar, sural,
peroneal ve posterior tibial sinir iletim c¢alismalart yapildi.
Hastalara noropatik agriyt degerlendirmek igin 4 Soru ndropatik
agr1 anketi (DN4) uygulandi. Hastalara Hastane Anksiyete ve
Depresyon Olcegi (HADS) uygulandi. HADS'm iki alt boliimii
olan anksiyete (HADS-A) ve depresyon (HADS-D) puanlar
analizlere dahil edildi.

Bulgular: Calismaya 40 DM hastast (27 erkek, 13 kadin) dahil
edildi. Hastalarin yas ortalamast 57.9+12.7 (min-maks 23-83)
yil idi. Noropatik agrist olan, ndrofizyolojik bulgulara gore
polinéropatisi olan, HADS-A ve HADS-D skorlar1 anormal olan
hasta sayist sirasiyla 32 (%80), 23 (%58), 17 (%43) ve 24
(%60) idi. Noropatik agri, polindropatisi olan ve olmayan
sirastyla 22 (%96) ve 10 (%59) hastada mevcuttu. Depresyonu
olan 22 (%92) hastada ve depresyonu olmayan 16 (%63)
hastada noropatik agr1 saptandi (p=0.046). Noropatik agrist olan
hastalarda median, ulnar ve sural sinirlerin bilesik sinir aksiyon
potansiyeli amplitiidleri noropatik agris1 olmayanlara gore daha
diisiiktii (p=0.011, p=0.027, p<0.001).

Sonu¢: Bu calismada Tip 2 DM hastalarinda néropatik agrt,
depresyon ve anksiyetenin goriilebilecegi ortaya konmustur. Ek
olarak bu caligsma, duyusal sinir iletim ¢aligmalar1 ve ndropatik
agr1 arasinda bir iliski oldugunu gostermistir. Ayrica ndropatik
agrinin depresyonu olan DM hastalarda, depresyonu olmayan
DM hastalarina gére daha yaygin oldugu sonucuna varildi.

Anahtar Kelimeler: Anksiyete, depresyon, diabetes mellitus,

sinir iletim ¢aligmasi, néropatik agri
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INTRODUCTION

Neuropathy is one of the complications of diabetes
mellitus (DM) (1,2). Nerve conduction studies have a
key role in the diagnosis of neuropathy in DM, in
revealing the type of neuropathy (3). It can be in the
form of mononeuropathy such as carpal tunnel
syndrome, or it can progress with length-dependent
polyneuropathy. Therefore, patients may experience
hypoesthesia and muscle weakness. Moreover, patients
may develop neuropathic pain. For all these reasons, the

daily activities of the patients may be restricted (1,4).

Diabetic polyneuropathy can be seen in up to 50% and
neuropathic pain in up to 30% of type 2 DM (1-4).
Neuropathic pain can be very severe in some patients
and may lead to disorders such as depression or poor
sleep in DM patients (2,5). Psychiatric disorders are also
reported to be comorbid with DM (2,5-9). Some studies
have revealed that there may be a relationship between
neuropsychiatric disorders such as depression or anxiety
and DM (2,5-9). In this study, it was aimed to find out
whether there is a relationship between anxiety,
depression, neuropathic pain, and nerve conduction

study findings.

MATERIALS AND METHODS
Study Design and Subjects

Ethical approval of the study was given by the Ethics
Committee of the University of Health Sciences Adana
City Training and Research Hospital (number 104/1903,
2022).

Type 2 DM patients over the age of 18 who applied to
the Clinical Neurophysiology Laboratory of of Health
Sciences University Adana City Training and Research
Hospital between September 2021 and January 2022
were included in this retrospective study. The diagnosis
of DM was made as previously suggested (10). Before
the treatment was given for DM, the fasting blood
glucose value should be >126 mg/dl. Patients with DM
were excluded from the study if they had the following
characteristics: 1) Presence of a condition that may

cause neuropathy or neuropathic pain, such as

radiculopathy or plexopathy 2) neurodegenerative
disease 3) Receiving treatment for psychiatric disorders
or neuropathic pain. If the clinical and electrodiagnostic
features were compatible with polyneuropathy, the
patient was considered to have DM-related
polyneuropathy. For polyneuropathy due to DM, the
patient should have the following clinical features
(11,12): 1) Absence or decrease in deep tendon reflexes
2) Presence of sensory abnormality in neurological
examination. Douleur Neuropathique 4 Questions
(DN4) consisting of 10 items, which has two subgroups,
Patient Interview and Patient Examination, were applied
to all patients for neuropathic pain, the cut-off value was
accepted as four (13). In addition, anxiety and
depression in patients were evaluated with the Hospital
Anxiety and Depression Scale (HADS). Scores of
HADS-Anxiety (HADS-A) and HADS-Depression
(HADS-D) subgroups were considered abnormal if they
were >10 and >7, respectively (14). Ethical approval of
the study was given by the Ethics Committee of the
University of Health Sciences Adana City Training and
Research Hospital (number 104/1903, 2022).

Nerve Conduction Study

Cadwell Sierra  Summit EMG unit (Cadwell
Laboratories, Kennewick, Washington, USA) was used
for nerve conduction study. Nerve conduction study was
performed using previously suggested methods (15-17).
Nerve conduction study was performed if the
temperature of the extremities was above 32 degrees,
otherwise cold extremities were warmed. Superficial
electrodes were used for stimulation and recording.
Low-high band filters for motor and sensory nerve
conduction studies were set to 20 Hz - 10 kHz and 20
Hz — 2 kHz, respectively. Nerve conduction studies were
performed on both lower extremities and one upper
extremity of the patients. Median, ulnar, posterior tibial,
peroneal and sural nerve conduction studies were
performed. Findings from an upper and lower extremity
nerve conduction studies were used for group

comparisons and correlation analysis. Both compound
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nerve action potential (CNAP) and compound muscle
action potential (CMAP) amplitudes were calculated by
measuring peak to peak. Sensory nerve conduction
studies were performed antidromically. Peak latency
was used for sensory nerve conduction velocity.
Previously recommended reference values were used for
the reference values for the nerve conduction study. In
case of abnormality of both sural nerve CNAP and
posterior tibial nerve CMAP, it was considered as
polyneuropathy according to the electrodiagnostic
features (11).

Statistical Analysis

Categorical variables were expressed as frequency and
percentage, and numerical variables were expressed as
mean standard deviation, median, and min-max.
Pearson's Chi-square and Fisher's exact tests were used
to compare categorical data. Numerical variables were
compared between groups using the Mann-Whitney U
test. Correlation analysis was performed with Spearman
correlation test. If P<0.05, it was considered statistically
significant. SPSS 22.0 was used for statistical analysis.

RESULTS

Forty DM patients (27 males, 13 females) were included
in the study. The mean age of the patients was 57.9+12.7
(min-max 23-83) years. The mean duration of DM of the
patients was 13.8+8.2 (min-max 1-30) years. The mean
height, weight and body mass index (BMI) of the
patients were 168.7+7.3 (min-max 155-185) cm,
81.7£16.5 (min-max 55-125) kg and 28.7+5.6 (min-max
19.9-45.2) kg/m?, respectively. Eighteen of the patients
were using oral antidiabetic drugs, two were using
insulin, and twenty were using both oral antidiabetic

drugs and insulin.

According to nerve conduction study findings, 23 (58%)
of the patients had polyneuropathy. Nerve conduction

study findings of the patients are shown in Table 1.

The mean DN4 score of the patients was 6.7+2.4 (min-
max 1-10). According to DN4 scores, 32 (80%) of the
patients had neuropathic pain. The mean HADS-A and

HADS-D scores of the patients were 9.8+5.0 (min-max

0-20) and 9.0+4.3 (min-max 0-19), respectively. The
number of patients with abnormalities in HADS-A and
HADS-D were 17 (43%) and 24 (60%), respectively.
Figure 1 shows the comparison of polyneuropathy,
HADS-A and HADS-D scores between groups with and
without neuropathic pain. According to HADS-A, 10
(59%) of 17 patients with anxiety and 13 (57%) of 23
patients without anxiety had polyneuropathy (p=0.894).
According to HADS-D, polyneuropathy was found in 15
(63%) of 24 patients with depression and in eight (50%)
of 16 patients without depression (p=0.433).
Comparison of nerve conduction study findings between
patients with and without neuropathic pain, and patients
with and without anxiety and depression according to
HADS is shown in Table 2. Table 3 shows the
correlation between DN4, HADS, nerve conduction

study findings and clinical features.

Figure 2 shows the correlation between DN4 score and
sural nerve CNAP amplitude. The number of patients
with neuropathic pain, anxiety and depression was not
statistically different between the group using oral
antidiabetic drug or insulin for DM and the group using
both insulin and oral antidiabetic drugs (p=0.235,
p=0.749, p=0.197). While 8 (40%) of 20 patients using
oral antidiabetic drug or insulin for DM had
polyneuropathy, 15 (75%) of 20 patients using both oral
antidiabetic drugs and insulin for DM had

polyneuropathy (p=0.025).

DISCUSSION

In this study, the relationship between depression,
anxiety, nerve conduction study and neuropathic pain in
type 2 DM was investigated. Depression was present in
60% of type 2 DM patients, and neuropathic pain was
more common in patients with depression. Also, unlike
motor nerve conduction studies, a relationship was
found between sensory nerve conduction studies and
neuropathic pain.

Neuropathy is one of the important complications of
DM. Patients may develop symptoms ranging from
painless paresthesias to very severe pain. These pains

can limit the patients' activities of daily living (1,4). In

KUTFD | 78



Buturak et al.

Anxiety, Depression, and Neuropathy in DM

KU Tip Fak Derg 2023;25(1):76-84
Doi: 10.24938/kutfd. 1113995

this current study, abnormalities in nerve conduction
study and HADS-D scores were found more in DM

patients with neuropathic pain than in DM patients

Table 1: Nerve conduction study findings of the patients

myelinated large nerve fibers (11,18).

without neuropathic pain. This may be explained by the

fact that routine nerve conduction study can evaluate

Nerve conduction studies Mean+SD (median) Min-Max

Sensory nerve conduction studies

MEdlan nerve CNAP amp. (uV) 15.3£14 (12.8) 0-56.5

(n=40)

Median NCV across 2™ finger-wrist

segment (m/s) (n=33) 34+3.6 (34) 24-48

Ulnar nerve CNAP amp. (uV) (n=40) 15.6+13.1 (14.7) 0-62.2
R

Ulnar NCV_across 5™ finger-wrist 36.346.3 (36.5) 2550

segment (n=36)

Sural nerve CNAP amp. (uV) (n=40) 6.4+8.8 (0) 0-35.4

Sural NCV (m/s) (n=22) 43.4+7.3 (43) 30+57

Motor nerve conduction studies

Median CMAP amp. (mV) (n=40) 10+4.2 (9.6) 1.1-19.2

Median NCV across wrist-elbow

segment (m/s) (n=40) 51+7.6 (51.5) 36-66

Ulnar CMAP amp. (mV) (n=40) 11.8+3.6 (12.1) 2.3-20.5

Ulnar NCV across wrist-elbow

segment (m/s) (n=40) 54.449.1 (53) 33-78

Peroneal CMAP amp. (mV) (n=40) 3.8+4.3 (3.1) 0-18.8

Peroneal NCV across ankle-below

fibular head (m/s) (n=26) 42.8+9.6 (41.5) 29-62

Po_sterlor tibial CMAP amp. (mV) 44548 (2.3) 0-19.4

(n=40)

Posterior tibial NCV across ankle- 37.3+5.9 (37.3) 28.0-53

popliteal fossa (m/s) (n=34)

amp: Amplitude; CMAP: Compound muscle action potential; CNAP: Compound nerve action potential, NCV: Nerve
conduction velocity, SD: Standard deviation.

Number of

patients

30

25

20

15
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5

(o)
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|

p=0.006

n=1
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75
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Figure 1: Comparison of the number of patients with polyneuropathy/anxiety/depression between DM patients with and
without neuropath
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Table 2: Comparison of nerve conduction study findings between patients with and without neuropathic pain, and patients

with and without anxiety and depression

NCSs

NP + NP - P value HADS-A + HADS-A- P HADS-D+ HADS-D- P
(mean£SD) (meanxSD) (mean+SD) (mean+SD) value (mean+SD) (mean+SD) value

Sensory NCSs

Median CNAP

_ 12.6+12.4  15.3+14.0 0.011* 15.3+16.0 15.3+14.0 0.794 15.6+16.2 15.3+14.0 0.729
amp. (uV) (n=40)

Median NCV (m/s)

(n=33) 33.7+4.8 34.0+5.6 0.800 34.8+5.5 34.0+5.6 0.293 34.0+54 34.0+5.6 0.799

Ulnar CNAP amp.

_ 13.4+11.6  156+13.1 0.027* 13.9+12.1 156+13.1 0.622 14.9+133 15.6+13.1 0.456
(1V) (n=40)

Ulnar NCV (m/s)

(n=36) 35.246.5 36.3£6.3 0.030 36.7+6.4 36.3+6.3 0.673 35.7+6.9 36.3+6.3 0.416

Sural CNAP amp.

3.846.5 6.4+8.9 <0.001* 4.9+76  6.4+88 0369 5.649.1  6.4+8.8 0.311
(uV) (n=40)

Sural NCV (m/s)

(n=22) 43.2+43 4 43.4+73 0929 44.8+6.7 43.4+73 0.637 42.0+6.9 43.4+7.3 0.328

Motor nerve
conduction
studies

Median nerve
CMAP amp. (mV) 10.5+4.3 10.044.2 0.257 9.8+44 10.0+4.2 0.632 10.0+4.3 10.0+4.2 0.912
(n=40)

Median NCV

_ 50.3+7.9 51.0+£7.6 0.264 51.8+84 51.0+7.6 0.443 50.1+7.3 51.0£7.6 0.525
(m/s) (n=40)

Ulnar nerve CMAP

_ 11.44£3.7 11.8+3.6 0.361 11.8+2.9 11.8+3.6 0.989 11.8+3.6 11.8+3.6 0.978
amp. (mV) (n=40)

Ulnar NCV (m/s)

(n=40) 53.949.6 54.449.1 0.360 55.2+10.9 54.4+9.1 0.622 54.349.9 54.449.1 0.846

Peroneal CMAP

_ 3.4+4.3 3.8443 0102 3.3433 3.8+43 0.867 4.5+5.1 3.8+43 0.634
amp. (mV) (n=40)

Peroneal NCV

_ 42.1+10.0 42.849.6 0.411 44.949.6 42.8+9.6 0.342 43.5+9.4 42.849.6 0.662
(m/s) (n=26)

PT nerve CMAP

_ 3.6+4.1 44448 0.040* 3.3+4.2 44+48 0319 44454 4.4+48 0.648
amp. (mV) (n=40)

PT NCV (m/s)

(n=34) 36.5+6.2 37.3+59 0.143 35.8+7.5 37.3+59 0.342 36.6+6.7 37.3+59 0.334

amp: Amplitude, CMAP: Compound muscle action potential, CNAP: Compound nerve action potential, HADS: Hospital
anxiety and depression scale, HADS-A: HADS-Anxiety, HADS-D: HADS-Depression, PT: Posterior tibial,
NCV: Nerve conduction velocity, NP: Neuropathic pain, SD: Standard deviation. *: p<0.05.
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Table 3: Correlation between clinical features, electrodiagnostic findings, DN4 and HADS scores

Clinical and
electrodiagnostic features

HADS-A score

HADS-D score

DN4 score

Age (years)

p=0.487 r=-0.113

p=0.545 r=-0.099

p=0.522r=0.104

Duration of DM

p=0.571 r=-0.092

p=0.776 r=0.047

p=0.468 r=0.118

BMI

p=0.919 r=0.017

p=0.172 r=0.220

p=0.172 r=0.220

Median nerve CNAP amp./
SNCV

p=0.887 r=-0.023 / p=0.196 r=0.231

p=0.638 r=0-.077/ p=0.925 r=-0.017

p=0.001* r=-0.488 / p= 0.571 r=-0.102

Ulnar nerve CNAP
amp./SNCV

p=0.964 r=0.007 / p=0.705 r=0.065

p=0.377r=-0.143 / p=0.924 r=-0.017

p=0.032* r=-0.340 / p=0.311r=-0.174

Sural nerve CNAP
amp./SNCV

p=0.757r=-0.050 / p=0.728 r=-0,088

p=0.262 r=-0.182=/ p=0.335r=-0.241

p=0.002* r=-0.474/p=0.619 r=0.126

Median nerve CMAP
amp./MNCV

p=0.983 r=0.004 / p=0.395 r=0.138

p=0.762 r=0.049/p= 0.248r=-0.187

p=0.110 r=0.257 / p=0.110 r=-0.257

Ulnar nerve CMAP
amp./MNCV

p=0.416 r=0.132 / p=0.501 r=0.110

p=0.394 r=-0.138 / p= 0.397r=-0.138

p=0.733 r=-0.056 / p=0.453 r=-0.122

Peroneal nerve CMAP
amp./MNCV

p=0.712 r=0.065 / p=0.242 r=0.238

p=0.412 r=-0.143 / p=0.995 r=-0.001

p=0.075 r=-0.305 / p=0.479 r=-0.145

PT CMAP amp./MNCV

p=0.533r=-0,116 / p=0.127r=-0.314

p=0.356 r=-0.172 / p=0.342 r=-0.198

p=0.303 r=-0.191 / p=0.208 r=-0.261

amp: Amplitude, BMI: Body mass index, CMAP: Compound muscle action potential, CNAP: Compound nerve action potential, DM: Diabetes mellitus, DN4: Douleur neuropathique
4 questions, HADS: Hospital anxiety and depression scale, HADS-A: HADS-Anxiety, HADS-D: HADS-Depression, PT: Posterior tibial, MNCV: Motor nerve conduction velocity,
SNCV: Sensory nerve conduction velocity. *: p<0.05.
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Sural nerve CNAP amplitude (pV)
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0 1 2 3 4 5 6 7 8 9 10

DN4 score

Figure 2: Correlation between DN4 score and sural
nerve CNAP amplitude.

CNAP: compound nerve action potential; DN4: Douleur

Neuropathique 4 Questions.

When myelinated large nerve fibers are affected, small
nerve fibers known to be associated with pain are
expected to be affected as well. Moreover, a negative
correlation was found between CNAP amplitudes and
DN4 scores of sensory nerves, and also, CNAP
amplitudes of sensory nerves were lower in DM patients
with neuropathic pain than in DM patients without
neuropathic pain. It is known that injuries to the sensory

nerves are more associated with neuropathic pain (19).

The relationship between depression and DM has been
reported in many studies (2,5,7). Many mechanisms
including immune mechanisms, lifestyle, diet for DM,
dysregulation of hypothalamo-pituitary-adrenal axis are
blamed for depression developing in DM (5,20,21). One
of the reasons explaining the relationship between
depression and neuropathic pain found in the current
study may be the changes in lifestyle. Neuropathic pain
affects activities of daily life, and the lifestyle of DM
patients may change (1,2,4). Therefore, the treatment of
neuropathic pain and depression is important. One of the
treatments for neuropathy in DM is blood glucose
regulation (3). The fact that neuropathic pain is more
common in DM patients receiving both insulin and oral
antidiabetic drugs compared to those receiving oral
antidiabetic drug or insulin in this current study supports

this situation. Therefore, adequate treatment of DM and

its complications will allow improvement of
neuropathic pain and depression (2,3,22). This study
also pointed out that DM patients may have anxiety (8).
In contrast to depression, this study found no association
between anxiety and neuropathic pain/nerve conduction
study findings. This may explain that anxiety in DM
develops with a mechanism independent of neuropathy.
However, further studies with larger number of patients

are needed.

This study had some limitations as well as strengths.
Determining the polyneuropathy with stricter criteria
and using both neurophysiological tests and two
separate questionnaires were the strengths of this study.
The extent of DM varied between patients. As the
duration of DM increases, neuropathic pain and other
complications may increase (2,4). Therefore, we think
that the rate of DM patients with neuropathic pain and
depression is high in this study. In addition, the visual
analog scale associated with pain was not used, which
can be considered a limitation. The small number of
patients and the absence of other biochemical blood tests
such as blood glucose were other limitations. Finally,
complications of DM, such as retinopathy, were not
included in the analyses. However, it should be kept in
mind that DM patients with disorders that may cause

neuropathy such as radiculopathy are excluded.

In conclusion, this study showed that patients with Type
2 DM can have neuropathic pain, depression and
anxiety, and there is a strong correlation between
neuropathic pain and sensory nerve conduction study
findings. In addition, it was concluded that neuropathic

pain was more common in patients with depression.
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0z

Amag: Otoimmiin hepatit (OIH) tamili ¢ocuk hastalarin tani
sirasindaki demografik, klinik, laboratuvar ve histopatolojik
verilerini, tedavi ve tedaviye yanit oranlarmi degerlendirme
amagclanmistir.

Gere¢ ve Yontemler: Merkezimizde son 10 yilda OIH tanisi
konulan hastalarin verileri retrospektif olarak incelendi.

Bulgular: Calismaya alinan 27 hastanin 19’u kiz, 8’1 erkekti.
Ortalama tan1 yasg1 10.89 £ 4.5 yild1 ve 3’i Suriye uyrukluydu.
Dokuz hastada ekstrahepatik hastaliklar mevcuttu. Klinik
prezentasyon en sik akut hepatit olup, 24 hastaya Tip 1 OIH ve
3 hastaya seronegatif OIH tanisi konuldu. En fazla basvuru
sebebi sarilik ve halsizlikti. Fizik muayenelerinde en sik
hepatomegali ve palmar eritem gozlendi. Tam1 aninda 23
hastanin Ig G’si 2 katindan yiiksek ve ANA pozitifti. ki
hastanin AMA ve 1 hastanin anti-SMA pozitifti. Karaciger
biyopsisinde en sik olarak 23 hastada arayiiz hepatiti ve 20
hastada lenfoplazmositik infiltrasyon saptandi. iki hastanin
manyetik rezonans kolanjiopankreatografisinde  sklerozan
kolanjit bulgular1 gozlendi. Birinci basamak tedavi rejimi
baglanan 23 hastada tam klinik yanit goriilirken; 1 hastada
kism1 yanit ve 3 hasta yanitsizdi. Yedi hastada tedavi yanitsizlig
ve/veya ilagc sonrasi yan etki nedeniyle tedavi degisikligi
yapildi. Tki hastada kortikosteroid monoterapisi tercih edilir iken
bes hastada takrolimus kullanildi.

Sonug¢: OIH’nin ¢ocukluk cagindaki bagvuru sekli ve siiresinin
degiskenligi sebebiyle karaciger hastalig1 bulgulari ile bagvuran
cocuklarda OIH’den de siiphelenilmelidir. Cocuklarda nadir
goriilen bu hastaligin tani kriterleri, tedavi rejimleri ve ikinci
basamak tedavi ajanlari konusunda daha fazla sayida hasta
iceren ¢alismalara ihtiyag vardir.

Anahtar  Kelimeler: klinik,  laboratuvar,

otoimmiin hepatit, tedavi.

Epidemiyoloji,

ABSTRACT

Objective: It was aimed to evaluate the demographic, clinical,
laboratory and histopathological data at the time of diagnosis,
treatment and response rates of pediatric patients with
autoimmune hepatitis (AIH).

Material and Methods: The data of patients diagnosed with
AIH in our center in the last 10 years were analyzed
retrospectively.

Results: Of the 27 patients included in the study, 19 were
female and 8 were male. The mean age at diagnosis was 10.89 =
4.5 years, and 3 of them were Syrian ethnicity. Nine patients
had extrahepatic diseases. The clinical presentation was most
frequently acute hepatitis; 24 patients diagnosed with Type 1
AIH and 3 patients with seronegative AIH. The most common
reason for admission was jaundice and fatigue. In physical
examination, hepatomegaly and palmar erythema were observed
most frequently. At the time of diagnosis, 23 patients' Ig G was
more than 2 times higher and their ANA was positive. AMA in 2
patients and anti-SMA in 1 patient were positive. Liver biopsy
revealed interface  hepatitis in 23  patients and
lymphoplasmacytic infiltration in 20 patients most frequently.
Sclerosing cholangitis findings were observed in the magnetic
resonance cholangiopancreatography of two patients. Complete
clinical response was observed in 23 patients who were started
on the first-line treatment regimen; There was partial response
in 1 patient and no response in 3 patients. Treatment changes
were made in seven patients due to treatment unresponsiveness
and/or post-drug side effects. While corticosteroid monotherapy
was preferred in two patients, tacrolimus was preferred in five
patients.

Conclusion: Due to the variability of the presentation type and
duration of AIH in childhood, AIH should also be suspected in
children presenting with liver disease findings. Studies with
larger numbers of patients are needed on the diagnostic criteria,
treatment regimens and second-line treatment agents of this rare
disease.

Keywords: Epidemiology, clinic, laboratory autoimmune

hepatitis, treatment
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GIRiS

Otoimmun hepatit (OIH); nedeni belli olmayan kronik,
ilerleyici bir karaciger hastaligidir (1). Karaciger
parankim dokusunun ilerleyici yikimina neden olan
karaciger antijenlerine karsi bagisiklik toleransinin
kaybolmasina bagli ortaya g¢ikan bir hastaliktir (2).
Cocukluk yas grubunda sikligt  net olarak
bilinmemektedir. FEtnik kokenlere gore hastalifin
prezentasyonu ve insidansi farklilik gostermektedir (3).
Cocuklarda transaminaz yiiksekligi, immunglobiilin G
(IgG) diizeyinde artis, serolojik olarak otoantikorlarin
varligi, inflamatuvar karaciger histolojisi ve karaciger
hastaliginin diger bilinen nedenleri (Wilson hastaligi,
viral hepatitler, alkole bagli olmayan steatohepatit
(NASH), ilaglarla iligkili karaciger hastaligi vb.)
diglandiktan sonra OIH tanis1 akla gelmelidir. Siklikla
asemptomatik ve  kronik  seyretmekle  beraber
¢ogunlukla immiinsiipresif tedaviye yanit verir; tedavi
edilmediginde karaciger yetersizligi gelisebilir ve
karaciger nakli gerekebilir (4).

Bu calismamizda merkezimizde son 10 yil igerisinde
takip edilen OIH tanil cocuk hastalarin tan1 sirasindaki
demografik, Kklinik, laboratuvar ve histopatolojik
verilerini, tedavi ve tedaviye yanit oranlarin

degerlendirme amaclanmustir.

GEREC VE YONTEM
Bu calisma 03.02.2022 tarih ve 2022/68 sayilt Selguk
Universitesi girisimsel olmayan klinik arastirmalar Etik
Kurul Komitesi’'nden etik kurul onay1r alinarak
gerceklestirilmistir. Selcuk Universitesi Tip Fakiiltesi
Cocuk Gastroenteroloji Klinigi’nde 1 Eyliil 2012 - 1
Ocak 2022 tarihleri arasinda uluslararas1 OTH ¢aligma
grubunun  Onerdigi European Society Pediatric
Gastroenterology Nutrition

(ESPGHAN) kriterlerine gdre tan1 konulan tiim OIH

Hepatology and

vakalarinin kayitlar1 retrospektif olarak incelendi
(Tablo 1) (5). Hastalarin demografik verileri, bagvuru
esnasindaki klinik durumlari, biyokimyasal, radyolojik
ve histopatolojik verileri, almakta olduklar1 medikal
tedavileri, tedaviye yanit oranlari, tedavi degisikligi

olmus ise, nedeni ile ilgili verileri kaydedildi.

ESPGHAN’in onerdigi standart tedavi protokolii
izlenerek prednizolon ile tedaviye baslandi; izlemde
azatiopurin (AZA) eklendi. Hastalarin sirasiyla almig
olduklar1 tedaviler ve bu tedavilere cevaplan
degerlendirildi. Remisyon ve relaps uluslararasi
kilavuzlara gore tanimlandi. Buna gore; tedavi sirast ve
sonrast transaminaz degerleri ve 1gG diizeylerinin
normal araliga gelmesi, negatif veya ¢ok diisiik titreli
otoantikorlar, kontrol karaciger biyopsisinde OIH
iliskili histopatolojik bulgularda diizelme izlenmesi tam
yanit olarak degerlendirildi. Tam yanita ulagsamayan,
ancak histopatolojik diizelme godzlenen hastalar ise
kismi yanit grubu olarak belirlendi. Transaminaz ve Ig
G degerlerinde gerileme gozlenmeyen hastalar yanitsiz
olarak degerlendirildi (3).

Istatistiksel Analiz

[statistiksel hesaplamalar i¢in R version 3.6.0 (The R
Foundation for Statistical Computing, Vienna, Austria;
kullanild.

https://www.r-project.org) programi

Calismada kullanilan say1sal parametrelerin
betimlenmesinde ortalama, standart sapma, medyan
(ortanca), minimum ve maksimum deger istatistikleri,
kategorik degiskenlerin sunumunda ise siklik ve

yiizdelik degerleri kullanildi.

BULGULAR
Klinigimizde son 10 yilda 19’u (%70.4) kiz, 8 *1 (%29.6)
erkek olmak iizere toplam 27 hastaya OIH teshisi kondu.
Ortalama tam yas1 10.89+4.5 yil (3-17 wyil) idi.
Hastalarin 24’1 (%88.9) Tiirk ve 3’ (%11.1) Suriye
uyruklu idi. Bir hastanin ailesinde otoimmiin hastalik
varhigi mevcuttu (Hashimato tiroiditi). Dokuz (%33.3)
hastada ek hastalik olarak; aplastik anemi, c¢olyak
hastalig1, otoimmiin hemolitik anemi, Wilson hastaligi,
vitiligo, otoimmiin tiroidit, ailevi akdeniz atesi (FMF),
sistemik lupus eritematozis (SLE) bulunmaktaydi. En
sik prezentasyon sekli 12 (%44.4) hastada akut hepatit
seklinde olup, hastalarin 10’u (%37) kronik karaciger
hastalig1 etiyolojisi aragtirilmas1 sirasinda OTH tanist
aldi. Hastalarin tan1 6ncesi ortalama semptom siireleri
28 giin (1-1440/giin) idi. Yirmidort (%88.8) hastaya Tip
1 OIH ve 3 (%11.1) hastaya seronegatif OIH tanisi
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konuldu. ESPGHAN OIH skoru 22’sinde (81.4) kesin
OIH ve 2’sinde (%7.4) muhtemel OIH ile uyumluydu,
fakat seronegatif OTH tanisi alan 3 (%11.1) hastanin
OIH skoru normal aralikta hesapland: (Tablo 1).

Tablo 1: Cocuklarda otoimmiin karaciger hastaliklari

tanisinda skorlama kriterleri (ESPGHAN) (5)

Tablo 2: Otoimmiin hepatit tanist konulan hastalarin
bagvuru esnasindaki semptom ve fizik muayene

bulgulart

Hastalar (n=27)

Tam anindaki semptomlar

Sarilik 13 (20.6)
Halsizlik 13 (20.6)
x;z:ilfle; saptanan transaminaz 11 (17.5)
Karin agrisi 7(11.1)
Kusma 3(4.8)
Kasint1 3(4.8)
Nonspesifik semptomlar 3(4.8)
Ishal 1(1.6)
Acrtralji 1(1.6)
Burun kanamasi 1(1.6)
Istahsizlik 1(1.6)
Menoroji 1(1.6)

Tan1 amindaki fizik muayene

bulgulari
Hepatomegali 15(37.5)
Ikter 12(30)
Palmar eritem 9(22.5)
Splenomegali 4(10)

OiH

(puan)
ANA ve /veya ASMA (>1/20) 1
ANA veya ASMA (=1/80) 2
Anti-LKM-1 (>1/10) 1
Anti LKM-1 (>1/80) 2
Anti-LC-1 pozitifligi 2
Anti-SLA pozitifligi 2
P-ANNA pozitifligi 1
IgG yiiksekligi (normalin iist sinirinin 1
iistiinde)
IgG yiiksekligi (normalin iist sinirinin 5
1,1 katindan yiiksek)
OIH ile uyumlu karaciger histolojisi 1
Tipik OIH histolojisi 2
Viral hepatitler (A, B, C, E, EBV),
NASH, Wilson hastalig1, ilaca bagh 2
degil
Karaciger digi otoimmiinite varligi 1
Otoimmiin hastalik agisindan aile 1
hikayesi varligi
Kolanjiografi bulgulari normal 2
Kolanjiografi bulgular1 anormal -2

Sigara kullanan 2 (%7.4) hasta mevcuttu. A pozitif kan
grubu 9 (%33) hasta ile en sik goriilen kan grubu iken en
fazla bagvuru sebebi sarilik (%20.6) ve halsizlik (%20.6)
idi. Hastalarin fizik muayenelerinde en sik hepatomegali

(%37.5) gozlendi (Tablo 2).

Tami anindaki temel laboratuvar sonuglar1 tablo 3’de
verilmistir. Tan1 aninda 23 (%85.2) hastanin antiniikleer
antikoru (ANA) pozitif ve IgG’si 2 katindan yiiksek idi.
iki (%7.4) hastanin antimitokondriyal antikoru (AMA)
ve 1 (%3.7) hastanin diiz kas antikoru (anti SMA\) pozitif
idi. Bagvuru aninda yapilan karm ultrasonografisinde
(USG) en sik hepatomegali (%30.7) gozlendi.
Hastalarin %96.3’iinde OIH tanis1 karaciger biyopsisi
ile desteklenmistir. Karaciger biyopsisi yapilan
hastalarda en sik arayiiz hepatiti 23 (%41.1) saptandi.
Dokuz (%34.6) hastada ise NASH eslik ediyordu, 2
(%7.4) hastanin manyetik rezonans kolanjio-
pankreatografisinde (MRCP)  sklerozan  kolanjit
bulgular1 gdzlendi. Ust gastrointestinal ~ sistem
endoskopisi yapilan 12 hastanin 3’tinde (%11.1)

gastroozofageal varis saptandi (Tablo 4) (Resim 1).
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Tablo 3: Tam anindaki laboratuvar tetkikleri

Tam anmindaki

Ortalama Std. Sapma Ortanca Min Maks
INR (sn) 1.30 0.40 1.17 0.95 2.67
PT (sn) 14.71 4.61 13 10 28.8
ALT (U/L) 944 721 609 100 2300
AST (U/L) 967 829 777 111 3358
Albumin (g/dL) 3.81 0.46 3.80 3.10 4.71
Total protein(mg/dL) 7.43 0.84 7.60 6 8.60
GGT (mg/dL) 124.8 95.1 111 15 456
Alkalen fosfataz (U/L) 261.8 100.4 245 72 443
LDH (U/L) 511.4 371.8 399 227 2068
Total Bilirubin (mg/dL) 4.57 5.51 1.52 0.35 24
Direkt Bilirubin (mg/dL) 2.64 3.72 0.71 0.09 16
Trigliserid (mg/dL) 133.4 74.5 110 45 340
HGB (g/dL) 11.7 2 12.2 6.6 14.7
PLT(K/uL) 287 100 286 23 552

ALT:Alanin aminotransferaz, AST: Aspartat aminotransferaz, GGT: Gama glutamiltransferaz, HGB: Hemoglobin, INR:
International normalized ratio, LDH: Laktat dehidrogenaz, PLT: Trombosit, PT: Protrombin zamani, PTT: Kismi

tromboplastin zamani

Tablo 4: Otoimmiin hepatit tanis1 konulan hastalarin
serolojik, histopatolojik ve radyolojik verileri
Hastalar (n=27)

Tam aninda ANA pozitiflik

23 (85.2)
orani
Tan1 aninda;
AMA 2(7.4)
Anti LKM 0(0)
Anti SMA 1(3.7)
Tam aninda Ig G yiiksekligi
Yok 3(11.1)
1.1 katindan yiiksek 1(3.7)
2 katindan yiiksek 23 (85.2)
Karin ultrasonografisi
Hepatomegali 4 (30.7)
KC Heterojen 3(23)
Siroz 2 (15.3)
Splenomegali 2 (15.3)
Hepatosteatoz 2 (15.3)
Normal 14 (51.8)
Biyopsi yapilabildi mi?
(Yapild/Yapilmadi) 26 (96.3)/1 (3.7)
Histolojisi
Ara yiiz hepatiti 23 (41.1)
Lenfoplazmositik infiltrasyon 20 (35.7)
Rozet olusumu 8 (14.3)
Emperipolezis 5(8.9)
Biyopside NASH varhg1?
(Var/Yok) 9 (34.6)/17 (65.3)

MRCP (Normal/Patolojik) 24 (88.9)/2 (7.4)
Varis bakilmis m1? 9 (33.3)/3(11.1)/15
(yok/var/bakilmamis) (55.5)

ANA: Antiniikleer antikoru, AMA: Antimitokondriyal
antikoru, ASMA: Anti diiz kas antikoru, anti LKM:Anti
karaciger bobrek mikrozomal tiplantikor, anti
SMA:Anti diiz kas antikoru, IgG: Immiinglobulin G,
NASH: Non alkolik steatohepatit, KC: Karaciger,
MRCP: Manyetik rezonans kolanjiopankreatografisi.

Resim 1: Otoimmun hepatit tanis1 konulan hastamizda
evre 1 6zofagus varisi.

Merkezimizde OIH tanist alan hastalarin  birinci
basamak tedavisinde kortikosteroid ve AZA
kombinasyonu baslandi. Tedavi Oncesi bakilan
Tiyopiirin = S-metiltransferaz  (TPMT) aktivitesi 3
(%11.1) hastada diisiik saptandi. Birinci basamak tedavi
rejimi baslanan 23 (%85.2) hastada tam klinik yanit; 1
(%3.7) hastada kismi tedavi yamiti1 goriiliirken; 3
(%11.1) hasta yanitsizdi. Tedavi yanit1 birinci basamak
tedavi rejimi sonrasi ortalama 6 hafta (1-16) idi.
Kortikosteroid kullanimi sonrasi 2 (%7.4) hastada ve
AZA kullanim1 sonrast 3 (%]11.1) hastada yan etki
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(bisitopeni, pansitopeni, hipertansiyon ve kan sekeri
yiiksekligi) gozlendi. Yedi (%25.9) hastada tedavi
yanitsizligi ve/veya ilag sonrasi yan etki nedeniyle
tedavi degisikligi yapildi. Tedavi degisikligine gidilen 2
(%7.4) hastada AZA tedavisi kesilerek kortikosteroid
monoterapisine devam edildi. Diger 5 (%18.5) hastada
ise immiinsiipresif tedavi olarak kalsinérin inhibitorii

olan takrolimus tercih edildi (Tablo 5).

Tablo 5: Merkezimizde otoimmiin hepatit tanist alan

hastalarin tedavi sonuglari

Hastalar (n=27)

TPMT aktivitesi 3(11.1)/12
(diistik/normal/bakilamamais) (44.4)/12 (44.4)
Tedavi Yamit1 (Tam yanit/kismi 23 (85.2)/1
yanit/yanitsiz) (3.71/3 (11.1)

Tedavi Yanit Zamam (hafta) 6.07+3.85 (1-16)

Hangi Ilac Sonrasi Yan Etki

Goriildii?
Kortikosteroid 2(71.4)
Azatiopiirin 3(11.1)
Yan etki yok 22 (81.5)
Yan Etki Goriildii Mii?
Yan etki yok 23 (82.1)
Bisitopeni 1(3.6)
Pansitopeni 2(7.1)
Kan sekeri yiiksekligi 1(3.6)
Hipertansiyon 1(3.6)

Tedavi Degisimi (yapilmadi/yapildi) 20 (74.1)/7 (25.9)

ikinci Sira Tedavi Secimi

Azatiopiirin kesildi, kortikosteroid
. 2(7.4)
monoterapisi

Takrolimus 5 (18.5)

TPMT:Tiyopiirin s-metiltransferaz

TARTISMA
Otoimmiin hepatit; tipik olarak progresif ve histolojik
olarak periportal inflamasyon, arayiliz hepatiti ve
belirgin plazma hiicre infiltrasyonu ile karakterize
kronik karaciger hastaligidir. Etyolojisi net olarak
bilinmemektedir. Hastalarin dortte i¢ii kadindir (6).
Bizim g¢aligmamizda da kadin cinsiyetin literatiir ile
uyumlu olarak daha fazla oldugu izlenmistir. OIH’ nin
¢ocukluk ¢agindaki bagvuru sekli ve siiresi degiskendir
(5). Calismamizda hastalarin ortalama semptom siiresi
28 giindii ve %44.4’1 akut hepatit ile bagvurmustu.
Hastalarin ailelerinin %40’inda otoimmiin hastalik eslik

edebilir (7). Calisgmamizdaki 1 hastanin aile dykiisiinde

anne ve babasinda Hashimato tiroiditi mevcuttu.
Gregorio ve ark.’nin ¢alismasina gére OIH’li gocuklarm
%20'sinde tiroidit, vitiligo, tip 1 diyabet ve inflamatuar
bagirsak hastaligi dahil olmak iizere gesitli karaciger dist
hastaliklar eslik edebilir (7). Bizim ¢alismamizdaki 9
hastada FMF, SLE, aplastik anemi, Wilson hastalig1,
hipotiroidi, vitiligo, ¢dlyak hastaligi, otoimmiin tiroidit,
otoimmiin hemolitik anemi gibi farkli ekstrahepatik
hastaliklar eslik etmekteydi ve bu bize tani sirasinda
kolaylik saglamistir.

Harris ve ark. yaptiklart bir ¢alismada otoimmiin
hastaliklar ile kan grubu iliskisi incelenmis ve SLE,
romotoid artrit, psoriasis gibi otoimmiin hastaliklar ile
farkli kan gruplarinin iligkisi ortaya konmus. Ancak
literatiirde OIH ile kan grubu iliskisini degerlendiren
calisma bulunmamaktadir. Bizim c¢alismamizdaki
hastalarda A kan grubunun %33.3 oraninda en sik
oldugu gozlendi. Yapilan genis kapsamli ¢aligmalarda
sigaranin bagisiklik sistemi {izerine ciddi yan etkilerinin
oldugu kanitlandi. Bose’un yaptigi bir calisma ile
sigaranin OIH riskini arttirdig1 gosterilmistir (8). Bizim
hastalarimizdan 2’sinin  sigara kullanim  dykdisii
mevcuttu ki bu da bize erken yasta sigara kullaniminin
OIH’i tetiklemis olabilecegini diisiindiirdii.

Otoimmiin hepatitli hastalarin ¢ogu, kronik; 06zgiin
olmayan semptomlar (yorgunluk, halsizlik, artralji veya
amenore) ile bagvurur. Kolay yorulma ve sarilik en stk
bagvuru sebebidir. Fizik muayenede spider nevi
(6riimcek neviis), kaput medusa, splenomegali, asit,
palmar eritem ve hepatomegali goriilebilir (9). Bizim
hastalarimiz da en sik sarilik ve halsizlik sikayetleriyle
bagvurdu ve fizik muayenelerinde en fazla hepatomegali
ve palmar eritem varligi gozlendi. Spesifik
otoantikorlarin varligina bagh ii¢ tip OIH vardir.Tip 1
OIH, ANA ve/veya anti-SMA/anti-aktin antikorlarin
varhig1 ile karakterizedir. Tip 2 OIH ise ANA negatif,
karaciger/bobrek mikrozomal antikor-1 (anti-LKM-1)
antikor varligi ile karakterizedir (10). OiH'nin diger
karakteristik ozelliklerinin olmasina ragmen %20
oraninda ANA, anti-SMA ve LKM-1 otoantikorlar
negatif saptanabilir, bu durumda seronegatif OTH tanis

konulur (9). Bizim hastalarimizin tan1 aninda 23’{inde
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ANA; 2 hasta AMA ve 1 hastada Anti SMA pozitifti
(Tablo 4). Béylece hastalarimizdan 24 hasta OIH tip 1
ve 3 hasta seronegatif OTH tanis1 ald1. Otoimmiin hepatit
tanisi karaciger biyopsisi ve uyumlu histolojik bulgular
olmadan konulamaz. Higbir histolojik bulgu OIH igin
spesifik  degildir; ancak arayliz hepatiti ve
lenfoplazmositik hiicre infiltrasyonu OIH'min sik
goriilen histopatolojik 6zelliklerindendir (9). NASH
histolojik bulgular1 ise OIH'li hastalarin %17-30'unda
goriilebilir (11). Bizim g¢alismamizda da literatiir ile
uyumlu olarak en sik arayiiz hepatiti (23 hasta, %41.1)
ve lenfoplazmositik hiicre infiltrasyonu (20 hasta,
%35.7) gortuldii; 9 (%33) hastamizda da NASH
histolojik bulgulart mevcuttu.

Otoimmiin hepatit tanisal puanlama sistemleri, yalnizca
zorlu vakalarda klinik bulgular1 desteklemek ve/veya
Klinik caligmalar i¢in kullanilmahidir. Merkezimizde
OIH’li hastalar igin tamisal puanlama sistemi olarak
ESPGHAN OIH skorlama sistemi kullanildi (5). 22
hastamizin OIH skoru kesin OIH tanist ile uyumlu iken;
seronegatif OIH tanisiyla izlenen 3 hastamizin OIH
skoru 7’nin altinda/negatif olarak saptandi. Arcos-
Machancoses JV ve ark.’larmin yaptigi bir meta-
analizde;  cocuklarda, basitlestirilmis  skorlama
sistemlerinin ~ dogruluguna iligkin dort ¢alisma
degerlendirilmis ve %77 duyarlilik ile %95 6zgillik
saptanmig. Caligmadaki yanlis negatiflik orani %17
bulunmus olup, bu durum bizim ¢aligmamizdaki 3
(%11.1) hastada saptanan seronegatif OIH ile
iliskilendirilmistir (12).

Otoimmiin sklerozan kolanjit intrahepatik ve/veya
ekstrahepatik  safra  yollarin1  etkileyen, kronik
inflamasyon ve periduktiiler fibrozis ile karakterli, safra
yollarinda  darliklar, geniglemeler ve bolgesel
obstriiksiyona neden olan, ¢ocukluk yas grubunda OTH
ile birlikteligi durumunda &rtiisme “overlap” sendromu
olarak adlandirilan nadir bir hastaliktir. Histolojik ve
radyolojik bulgular hem OIH, hem de sklerozan kolanjit
bulgularim1  gosterir  (13). Overlap sendromunda
immunsupresif tedaviye ursodeoksikolik asit (UDCA)
15 mg/kg/giin eklenmesi dnerilmektedir (14). izlemde 2
hastamizin AMA’s1 pozitiflesmisti ve  MRCP’sinde

goriiniir safra kanali anormallikleri saptanmasi iizerine
overlap sendromu tanisi konmustu ve tedavilerine 15
mg/kg/glin’den UDCA eklenmisti.

Birinci basamak tedavinin hedefi, semptomlari
azaltmak, hepatik inflamasyonunu baskilamak,
biyokimyasal  remisyon  saglamak,  hastalifin
ilerlemesini 6nlemektir. Ideal laboratuvar yaniti, serum
alanin aminotransferaz, aspartat aminotransferaz ve IgG
diizeylerinin normallesmesidir. OIH’te birinci basamak
tedavi; prednizolon 1-2 mg/kg/glin (maks. 60 mg/giin)
baglanmas1 ve izlemde transaminaz diizeylerindeki
azalmaya bagl olarak haftalik kademeli sekilde ve 4-8
haftalik  siirede 2.5-5 mg/giin idame dozuna
diistiriilmesidir. Cogu hastada ilk iki ayda transaminaz
diizeylerinde %80 oraninda azalma gozlenir, fakat
tamamen normale gerilemesi aylar siirebilir. AZA
eklenme zamani farkli merkezlerde kullanilan
protokollere gore degisir (5). Merkezimizde OIH tanist
alan hastalara birinci basamak tedavi olarak 1-2
mg/kg/giin dozunda prednizolon baglandi. Transaminaz
degerlerinde gerileme gozlendikten sonra 1-2 mg/kg
AZA tedaviye eklendi. AZA tedavisine baslanmadan
once TPMT aktivite diizeyinin Olglilmesi ilag
metabolizmas1 ve toksisitesinin belirleyicisi olarak
Onerilmektedir. Sifir veya sifira yakin TPMT
aktivitesine sahip hastalar AZA ile tedavi edildiginde
ciddi miyelosupresyon riskine sahiptirler. Bununla
birlikte AZA baglanan tiim hastalarda TPMT
aktivitesinden bagimsiz olarak miyelosupresyon
gelisebilir (15). AZA baslanan 3 hastamizda yan etki
olarak miyelosupresyon gozlendi ve bu hastalarin
TPMT aktivitesi diisiik saptanmisti.

Cocukluk doneminde remisyon, normal araliktaki
transaminaz diizeyleri ve tam klinik iyilesme olarak
tanimlanir. Son yillarda remisyon tanimina; IgG
seviyelerinin normallesmesi, negatif veya ¢ok diisiik
titrede otoantikorlar ve inflamasyonun histolojik olarak
gerilemesi seklinde 3 Ol¢iit daha eklenmistir. Yiiksek
niiks oranlar1 nedeniyle ilaglar ~ tamamen
kesilememektedir. Yanit alinamayan ya da yan etki

nedeniyle bu ilaglar1 tolere edemeyen hastalarda farkli

immiinsiipresif tedavi ihtiyaclar1 giindeme gelmistir
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(16). Hastalarimizdan 23’iinde ortalama 6 haftada tam
yanit alinirken; 1’inde kismi yanit alind1 ve 3’linde ise
hi¢ yanit alinamadi. Hem tedaviye yanitsizlik, hem de
ilag¢ yan etkilerinden dolay1 7 hastada tedavi degisikligi
yapildi. Literatiir bilgilerine gore ikinci basamak tedavi
rejiminde mikofenolat mofetil (MMF) veya takrolimus
secenekleri bulunmaktaydi. MMF ve takrolimus tedavi
rejimleri arasinda sonu¢ agisindan (remisyon orant,
transplant sikligt veya oOlim) oOnemli farkliliklar
bildirilmemistir (17). Buna dayanarak ikinci basamak
tedavi rejiminde biz 5 (%18.5) hastada takrolimus tercih
etmigtik. Takrolimus verilen hastalarimizda tedavi
sonrast tam klinik yamit gozlendi. Kalan 2 hastanin
tedavisi ise AZA’nin miyelosupresyon yan etkisinden
dolay1 prednizolon monoterapisi (birinci basamak)
seklinde devam edildi.

Otoimmiin hepatitin ¢ocukluk ¢agindaki basvuru sekli
ve siiresinin degiskenligi sebebiyle karaciger hastalig
bulgular1 ile bagvuran ¢ocuklarda OIH’den de
siiphelenilmelidir. Erken tani, dogru tedavi segenekleri
ve iyi tedavi takibi ile hastaligi remisyonda tutarak
hastalarin genel sag kalim oranini normal popiilasyona
yaklastirmak miimkiindiir. Ulkemizde OIH’li gocuk
hastalarda yapilmis ¢alisma sayisinin azligi nedeni ile
calismamizin literatiire katki yapabilecegini
diistinmekteyiz. Yine de nadir goriilen bu hastaligin tan
ve izlem kriterleri, birinci ve ikinci basamak tedavi
rejimleri konusunda daha fazla sayida hasta igeren

caligmalara ihtiyag vardir.
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¢ikar ¢atigmasi yoktur.

Arastirmaclarmm  Katki  Orami Beyami:  Ana
fikir/planlama:ACE;  Analiz-yorum: MG,  Veri
saglama:MG; Yazim: HHE; Go&zden gegirme ve
diizeltme: HHE; Onaylama:AGE. MG,HHE,MKK
Destek ve Tesekkiir Beyani: Caligma i¢in hicbir kurum
ya da kisiden finansal destek alinmamustir.

Etik  Kurul Onami: Selguk Universitesi Klinik
Arastirmalar  Etik  Kurulu; tarih:03.02.2022, sayi
No0:2022/68

KAYNAKLAR

1. Aksoy B, Cagan Appak Y, Baran M. Autoimmune
Hepatitis in Children. The Journal of Tepecik
Education and Research Hospital.2021;31(1):1-8.

2. Alvarez F. Autoimmune hepatitis in children. J
Pediatr (Rio J). 2019;95(4):382-384.

3. Jiménez-Rivera C, Ling SC, Ahmed N, Yap J,
Aglipay M, Barrowman N, et al. Incidence and
characteristics of autoimmune hepatitis. Pediatrics.
2015;136(5):e1237-e48.

4. Manns MP, Lohse AW, Vergani D. Autoimmune
hepatitis—update 2015. Journal of hepatology.
2015;62(1):S100-S11.

5. Mieli-Vergani G, Vergani D, Baumann U,
Czubkowski P, Debray D, Dezsofi A, et al.
Diagnosis and management of pediatric autoimmune
liver disease: ESPGHAN hepatology committee
position  statement.  Journal of  pediatric
gastroenterology and nutrition. 2018;66(2):345-60.

6. Porta G, Carvalho Ed, Santos JL, Gama J, Borges
CV, Seixas RB, et al. Autoimmune hepatitis in 828
Brazilian children and adolescents: clinical and
laboratory findings, histological profile, treatments,
and outcomes. Jornal de pediatria. 2019;95(4):419-
217.

7. Kerkar N, Annunziato RA, Foley L, Schmeidler J,
Rumbo C, Emre S, et al. Prospective analysis of
nonadherence in autoimmune hepatitis: a common
problem. Journal of pediatric gastroenterology and
nutrition. 2006;43(5):629-34.

8. Bose T. Bitter correlationship between autoimmune
hepatitis and smoking. Medical hypotheses.
2015;84(2):118-21.

9. Mack CL, Adams D, Assis DN, Kerkar N, Manns
MP, Mayo MJ, et al. Diagnosis and management of
autoimmune hepatitis in adults and children: 2019
practice guidance and guidelines from the American
Association for the study of liver diseases.
Hepatology. 2020;72(2):671-722.

10. Villalta D, Girolami E, Alessio MG, Sorrentino MC,
Tampoia M, Brusca I, et al. Autoantibody profiling

in a cohort of pediatric and adult patients with

KUTFD | 91



Ergani AC ve ark.
Cocuklarda Otoimmiin Hepatit, Tek Merkez Deneyimi

KU Tip Fak Derg 2023;25(1):85-92
Doi: 10.24938/kutfd. 1200104

11.

12.

13.

14.

15.

16.

17.

autoimmune  hepatitis. Journal of  Clinical
Laboratory Analysis. 2016;30(1):41-6.
Luca-Johnson D, Wangensteen KJ, Hanson J,
Krawitt E, Wilcox R. Natural history of patients
presenting with autoimmune hepatitis and coincident
nonalcoholic fatty liver disease. Digestive diseases
and sciences. 2016;61(9):2710-20.
Arcos-Machancoses JV, Busoms CM, Tatis EJ,
Bovo MV, de Carpi JM. Accuracy of the simplified
criteria for autoimmune hepatitis in children:
systematic review and decision analysis. Journal of
clinical and experimental hepatology.
2019;9(2):147-55.

Kerkar N, Chan A. Autoimmune hepatitis,
sclerosing cholangitis, and autoimmune sclerosing
cholangitis or overlap syndrome. Clinics in liver
disease. 2018;22(4):689-702.

Gregorio GV, Portmann B, Karani J, Harrison P,
Donaldson PT, Vergani D, et al. Autoimmune
hepatitis/sclerosing cholangitis overlap syndrome in
childhood: a 16-year prospective study. Hepatology.
2001;33(3):544-53.

Sheiko MA, Sundaram SS, Capocelli KE, Pan Z,
McCoy AM, Mack CL. Outcomes in pediatric
autoimmune  hepatitis and  significance  of
azathioprine metabolites. Journal of pediatric
gastroenterology and nutrition. 2017;65(1):80-85
Siit¢tioglu O, Sargin ZG, Haghighi NA, Yiiceldi SD,
Karatas A, Onal IK, et al. Otoimmiin Hepatit
Hastalarinda Tek Merkez Tedavi Deneyimi. Gazi
Medical Journal. 2017;28(3):174-8

Zizzo AN, Valentino PL, Shah PS, Kamath BM.
Second-line agents in pediatric patients with
autoimmune hepatitis: a systematic review and meta-
analysis. Journal of Pediatric Gastroenterology and
Nutrition. 2017;65(1):6-15.

KUTFD | 92



DOI: 10.24938/kutfd.1218510 Kirikkale Universitesi Tip Fakiiltesi Dergisi 2023;25(1):93-99

Original Article

Ozgiin Arastirma

PULMONER HIPERTANSIYONLU OLGULARDA ANESTEZIK
YAKLASIMLARIMIZIN RETROSPEKTIF INCELENMES]

Retrospective Investigation of Our Anesthetic Approaches in Pulmonary Hypertension
Patients

Elif DOGAN BAKI! ® Kamil TASKAPILI? © Bilge Banu TASDEMIR MECIT!

! Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon AD., AFYONKARAHISAR,
TURKIYE
2 Afyonkarahisar Devlet Hastanesi, Anesteziyoloji ve Reanimasyon Klinigi, AFYONKARAHISAR, TURKIYE

(074

Amag: Pulmoner hipertansiyon (PH), pulmoner kan akiminin
azalmastyla sonuclanan pulmoner vaskiiler yataktaki bir
bozukluktur. Calismamizda preoperatif PH’si bulunan olgularda
anestezik yaklagimlarimizi arastirmay1 amacladik.

Gere¢ ve Yontemler: Calismaya Kasim 2018-Mart 2021
tarihleri arasinda anestezi altinda operasyona alinan, preoperatif
tetkiklerinde  ekokardiyografide
yiiksekligi (PAB>25mmHg) saptanan hastalar dahil edildi.
Hastalarin cinsiyetleri, yaslari, ek hastaliklari, transtorasik

Pulmoner arter basinci

ekokardiyografileri bulgulari, operasyon sirasinda uygulanan
anestezi tipleri, operasyon siireleri, postoperatif servis/yogun
bakim

komplikasyonlar ve mortalite incelendi.

takip siireleri ve postoperatif ortaya ¢ikan

Bulgular: Calismaya alinan hastalarin 46°s1 kadn, 31°1 erkekti.
Yas ortalamalar1 68.71£15.03 idi. Hastalarin %2.6’sinda ek
hastalik gézlenmezken, %97.4’linde ek hastalik mevcuttu.
Hastalara uygulanan anestezi tipine gore degerlendirdigimizde;
hastalarin  %89.6’s1 genel anestezi altinda opere olurken,
%10.4°1 rejyonel anesteziyle opere olmustur. Vaka sonrasinda
hastalarm %51.9’u servise ¢ikarken, % 48.1’i yogun bakima

cikmustir.
hastaneden

77 hastadan 9’unda Olim gozlenirken, 68’1
%76.6’s1nda
komplikasyon gézlenmezken, en sik goriilen komplikasyon %

taburcu  olmustur.  Hastalarin

9.1 oraninda enfeksiyondur.

Sonug: Preoperatif pulmoner hipertansiyonu bulunan hastalar:
PH derecelerine gore sinifladigimizda; uygulanan anestezi sekli,
hastalarin postoperatif servis, yogun bakim takip siireleri,
postoperatif taburculuk ve mortalite oranlari arasinda anlamli

bir farklililk olmadigr gdzlenmistir. PH’si bulunan hastaya

anestezik yaklasimla ilgili ulusal kilavuzlara, prospektif
caligmalara ihtiyac oldugu kanaatindeyiz.

Anahtar  Kelimeler:  Pulmoner  hipertansiyon, anestezi,
mortalite

ABSTRACT
Objective: Pulmonary hypertension (PH) is a disorder of the
pulmonary vascular bed that results in decreased pulmonary
blood flow. In our study, we aimed to investigate our anesthetic
approaches in patients with preoperative PH.

Material and Methods: Patients who underwent surgery under
anesthesia between November 2018 and March 2021 with
elevated Pulmonary arterial pressure (PAP>25mmHg) in
echocardiography in their preoperative examinations were
included in the study. The gender, age, comorbidities,
transthoracic echocardiographies of the patients, types of
anesthesia applied during the operation, operation times,
postoperative service/intensive care unit follow-up periods,

postoperative complications and mortality were examined.

Results: Of the patients included in the study, 46 were female
and 31 were male. The mean age was 68.71+15.03. While no
additional disease was observed in 2.6% of the patients, an
additional disease was present in 97.4% of them. When we
evaluate according to the type of anesthesia applied to the
patients; 89.6% of the patients were operated under general
anesthesia, and 10.4% of them were operated under regional
anesthesia. After the operation, 51.9% of the patients were
admitted to the ward, and 48.1 % were admitted to the intensive
care unit. While 9 of 77 patients died, 68 were discharged from
the hospital. While complications were not observed in 76.6%
of the patients, the most common complication was infection
with a rate 0of 9.1%.

Conclusion: When we classify patients with preoperative PH
according to degrees; it was observed that there was no
significant difference between the anesthesia method applied,
the postoperative service, intensive care follow-up periods of
the patients, postoperative discharge and mortality rates. We
believe that there is a need for national guidelines and
prospective studies about the anesthetic approach of patients
with PH.

Keywords: Pulmonary hypertension, anesthesia, mortality
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GIRiS
Pulmoner hipertansiyon (PH) istirahatte pulmoner arter
basincinin (PAB) 25 mmHg veya daha fazla olarak
tanimlandigi izole veya ¢esitli tibbi durumlarla iligkilidir
(1). Diinya Saglik Orgiitiiniin 1973’de pulmoner
hipertansiyonla ilgili ilk konferansinda primer pulmoner
hipertansiyonlu hastalarda sagkalim ortancasi 3 yildan
az oldugu bahsedilmisken giiniimiizde etkin tedavi
yontemleri ile bu sagkalim iki katina g¢ikmistir.
Pulmoner hipertansiyonu olan bir¢ok hasta cerrahi ve
anestezi ihtiyac1 gerektirir. Bu hastalarda postoperatif
mortalite ve akut sag ventrikiil yetmezligi, ritim
bozukluklari, atriyal fibrilasyon, koroner iskemi,
solunum yetmezIligi ve inme gibi ciddi morbidite riski
artmustir (2). Bu yiizden dikkatli bir perioperatif anestezi
yonetimi  gerektirir. Calismamizda preoperatif PH
bulunan  olgularda  anestezik  yaklasimlarimizi

incelemeyi amagladik.

GEREC VE YONTEM
Bu retrospektif caligmaya Afyonkarahisar Saglik
Bilimleri Universitesi Klinik Arastirmalar Etik Kurulu
(02.04.2021 tarihinde 2021/4 no’lu karar) onay1
alindiktan sonra Kasim 2018 - Mart 2021 tarihleri
arasinda anestezi altinda (genel, sedasyon, rejyonal)
operasyona alinan, preoperatif tetkiklerinde
ekokardiyografide PAB yiiksekligi (PAB>25mmHg)
saptanan hastalar dahil edildi. 18 yas alt1, lokal anestezi
altinda operasyona almnan hastalar dahil edilmedi.
Caligmaya tiim hastalarin yas, cinsiyet, ek hastaliklari,
preoperatif transtorasik ekokardiyografileri (¢aligma
oncesinde kardiyoloji polikliniginde yapilmig olan),
operasyon sirasinda uygulanan anestezi tipleri, ameliyat
yapan bolimlerin  dagilimi, operasyon siireleri,
postoperatif servis/yogun bakim takip siireleri ve
postoperatif ortaya ¢ikan komplikasyonlar (enfeksiyon,
bobrek yetmezligi, kalp yetmezligi, serebro vaskiiler
olay, aspirasyon) ve mortalite kaydedildi. Hastalar PH
derecelerine (Grup 1; Hafif derece PH (PAB=25-40
mmHg), Grup 2; Orta derece PH (PAB=41-55 mmHg),
Grup 3; Ciddi derece PH (PAB>55 mmHg)) gore

smiflandirilarak  mortalite, postoperatif taburculuk,

anestezik yaklasim ve vyatig sireleri agisindan
karsilastirild1 (3). Postoperatif taburculuk ve anestezi
yonteminin ameliyat yapilan boliimlere gore dagilimi
incelendi.

Istatiksel Analiz

Istatistiksel analizde IBM SPSS Statistics 20 siiriimii
kullanildi. Veriler oran, ortanca (Interquartile Range),
ortalama + SD olarak ifade edildi. Degiskenlerin normal
dagilima uygunlugu gorsel (histogram) ve analitik
yontemlerle (Kolmogorov-Smirnov testi) belirlendi.
Siirekli degiskenleri tiglii gruplar halinde karsilagtirmak
icin Kruskal-Wallis testi, kategorik degiskenleri
karsilastirmak i¢in Ki-kare testi kullanildi. P<0,05

degerleri istatiksel olarak anlamli kabul edildi.

BULGULAR

Calismamiza Kasim 2018 ile Mart 2021 tarihleri
arasinda operasyona alinan preoperatif tetkiklerinde
yapilan ekokardiyografide PAB yiiksekligi
(PAB>25mmHg) saptanan 77 hasta dahil edildi.
Hastalarin 46’s1 kadm, 31°i erkekti, yas ortalamalar1
68.71+15.03 idi. Ekokardiyografideki sonuglarina gore
hastalarin ejeksiyon fraksiyonlarmin ortancast %60,
pulmoner arter basinglarinin ortancasi 40 olup Tablo
1’de gosterilmistir.

Hastalarin ek hastaliklart hipertansiyonu olanlar,
kardiyak (koroner arter hastaligi, atrial fibrilasyon, kalp
yetmezligi) ve pulmoner hastaligi olanlar ve bunlarin
disindaki gruplar olarak smiflandirildi. Hastalarin
%?2.6’sinda ek hastalik gozlenmezken %97.4’tinde ek
hastalik mevcuttu. Ek hastalik olarak en ¢ok
hipertansiyon (%62.3), en az pulmoner hastaliklar
(%15.6) mevcuttu (Tablo 1). Hastalarin ekokardiyo-
grafiye gore mevcut kapak hastaliklar1 Tablo 1’de

gosterilmistir.
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Tablo 1: Hastalarin demografik 6zellikleri, pulmoner
arter basinglari, ejeksiyon fraksiyonlari, ek hastaliklari

ve ekokardiyografi sonuglari

n=77
Cinsiyet, Kadin/Erkek, n (%) 46 (59.7) / 31 (40.3)
Yas, yil 68.71+15.03

Pulmoner arter basinci, mmHg  40;25

Ejeksiyon fraksiyonu, % 60;7

Ek hastalik, var/yok 75(97.4) /2 (2.6)

Hipertansiyon, var/yok 48 (62.3) / 29 (37.7)

Kardiyak hastalik, var/yok 47 (61) / 30 (39)

Pulmoner hastalik, var/yok 12 (15.6) / 65 (84.4)

Diger hastalik, var/yok 38 (49.4) / 39 (50.6)
Trikispit darlik, yetmezlik, 68 (88.3) /9 (11.7)
var/yok

Mitral kapak darlik, yetmezlik, 63 (81.8) / 14 (18.2)
var/yok

Aort kapak darlik, yetmezlik, 23 (29.9) / 54 (70.1)
var/yok

*Veriler hasta sayis1 (yiizde), ortalamatstandart sapma
ve ortanca ; Interquartile Range olarak tanimlanmistir.

Hastalar1 uygulanan anestezi tipine gore
degerlendirdigimizde; hastalarn = %89.6’s1  genel
anestezi altinda opere olurken, %10.4’i rejyonal
anesteziyle opere olmustur. Operasyon bitiminde
hastalarin %51.9’u servise c¢ikarken, %48.1’1 yogun
bakima ¢ikmistir. Yapilan operasyonlar en fazla %36.4
oraninda Ortopedi bdliimiine aitken, en diisiik oranda
Kulak Burun Bogaz (KBB) (%2.6) ve Gogiis Cerrahisi
boliimlerine (%2.6) aitti. Hastalarin operasyon siireleri
ve hastanede yatis siireleri ortancalari sirasiyla 2.4 saat
ve 6 giin idi. Yogun bakim yatig siire ortalamalari
2.77£10.53 giindii (Tablo 2). 77 hastadan 68’
hastaneden sifa ile taburcu olurken, 9 hasta da 6lim
gozlenmistir. Hastalarin %76.6’sinda  komplikasyon
gozlenmezken, en sik gorillen komplikasyon 9%9.1

oraninda enfeksiyon olmustur (Tablo 2).

Tablo 2: Uygulanan anestezi tipleri, taburculuk,
ameliyatlarin dagilimi, operasyon-yogun bakim kalis-
hastane kalig siireleri, mortalite ve  goriilen

komplikasyonlar

n=77
Qg/estem tipi, genel/rejyonal, 69 (89.6) / 8(10.4)
Eezzll)rculuk, servis/yogun bakim, 40 (51.9) / 37 (48.1)
Yapilan ameliyatlarin dagilimi, n (%)
Ortopedi 28 (36.4)
Genel cerrahi 21 (27.3)
KVC 10 (13)
Uroloji 3(3.9)
Beyin cerrahisi 6 (7.8)
Kadm dogum 5 (6.5)
KBB 2 (2,6)
Gogiis cerrahisi 2 (2.6)
Operasyon siiresi, saat 24,2

Yogun bakim yatis siiresi, glin =~ 2.77£10.53
Mortalite, taburcu/eks, n (%) 68 (88.3) /9 (11.7)
Postoperatif Komplikasyon, n (%)

Yok 59 (76.6)
Enfeksiyon 7(9.1)
Akut bobrek yetmezligi 3(3.9)
Kalp yetmezligi 3(3.9)
Serebrovaskiiler olay 1(1.3)

Enfeksiyon + kalp yetmezligi 1 (1.3)

Aspirasyon +akut bobrek

yetmezligi + enfeksiyon 1 (13)
Aspirasyon 1(1.3)
Enfeksn.lf).n + akut bobrek 1(13)
yetmezligi

*Veriler hasta sayis1 (ylizde), ortalama+standart sapma
ve ortanca ; Interquartile Range olarak tanimlanmistir.
KVC: Kardiyovaskiiler Cerrahi, KBB: Kulak Burun
Bogaz

Hastalar PH derecelerine gdre mortalite, postoperatif
taburculuk, anestezik yaklasim ve yatis siireleri
acisindan karsilagtirildi (Tablo 3). Mortalite goriilme
yiizdesi gruplar arasinda benzer olup, PH 25-40 mmHg
arast olan grupta hastalarin %7.5’i, PH 41-55 mmHg
arasi olan grupta %12.5’1i, PH>55mmHg olan grupta ise
%23.1 olarak saptanmigtir (p=0.312, Tablo 3).
Postoperatif taburculuk acisindan degerlendirildiginde
gruplar arasinda servis ve yogun bakima ¢ikis acisindan
istatiksel olarak farklilik yoktur (p=0511, Tablo 3).
Hastalara

uygulanan anestezi yontemlerini
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degerlendirdigimizde gruplar arasinda anlamli farklilik
bulunmamigstir (p=0.282). Caligmamizda sedasyonla
alinan hasta saptanmamis olup, gruplarin genel anestezi
ve rejyonal anestezi oranlar1 sirastyla PH 25-40 mmHg
olan grupta 85/15, PH 41-55 mmHg olan grupta
91.7/8.3, PH>55 mmHg olan grupta ise 100/0
seklindedir. Hastalarin yogun bakim yatig siireleri,

hastane yatis siireleri ve operasyon siireleri gruplar

Tablo 3: Hastalarin PAB degerlerine Gére Siniflandirilmasi

arasinda  kargilagtirlldiginda  istatiksel ~ farklilik
gbzlenmemistir (Tablo 3). Anestezik yaklagim ve
mortalite iliskisi incelendiginde, istatistiksel olarak
anlamli farklilik bulunmamistir, genel anestezi yapilan
hastalarin %88.4°1i taburcu olurken, %11.6’s1 Olmiis,
rejyonal anestezi yapilanlarin %87.5°1 taburcu olurken,

%12.5°1 8lmiistiir (p=0.940, Tablo 4).

PAB 25-40 mmHg
n=40

PAB 41-55mmHg

PAB >55 mmHg
n=24 n=13 P

Cinsiyet, E/K, n,

(grup i¢i %) 19 (47.5) / 21 (52.5)

7(29.2) 1 17 (70.8)

5 (38.5) / 8 (61.5) 0.347"

Mortalite, taburcu/eks, n, (grup

i1 %) 37 (92.5) / 3 (7.5)

21 (87.5)/ 3 (12.5)

10 (76.9) / 3 (23.1) 0.312"

Postop taburculuk,
servis/yogun bakim, n,

(grup ici %)

21 (52.5) / 19 (47.5)

14 (58.3) / 10 (41.7)

5 (38.5) / 8 (61.5) 0.511"

Anestezik yaklasim,
genel/spinal, n,
(grup igi %)

34(85) / 6 (15)

22 (91.7)/2 (8.3)

13 (100) /0 0.282"

Yogun bakim yatis siiresi, giin,

ortanca; IQR 0.3

0:2 13 0.532°

Hastane yatis siiresi, giin, 6:10
ortanca; IQR !

5:4 o8 0.459"

Operasyon siiresi, saat, ortanca;

IOR 2.45;1.3

2314 2:4.2 0.987*

PAB: Pulmoner Arter Basinci, #Kruskal-Wallis test, *Chi-Square test, Veriler hasta sayisi (yiizde), ve ortanca; IQR

(interquartile Range) olarak tanimlanmistir

Tablo 4: Hastalara uygulanan anestezik yaklasim ve ASA smiflamasina gére mortalite

Mortalite Toplam
p
Taburcu Eks N=77

Genel Anestezi 61 (88.4) 8 (11.6) 69
Anestezik Yaklasim  Rejyonel Anestezi 7(87.5) 1(12.5) 8 0.940"

Toplam 68 (88.3) 9(11.7) 77

ASA 2 10 (14.7) 0 (0) 10
ASA )

ASA 3 39 (57.4) 4 (44.4) 43 0.173
Simiflamasi

ASA 4 19 (27.9) 5 (55.6) 24

*Chi-Square test, Veriler hasta sayisi (yiizde) olarak tanimlanmigtir. ASA: Amerikan Anesteziyoloji Dernegi

Amerikan Anesteziyoloji Dernegi (ASA) siiflamasina
gore mortalite oranlarina baktigimizda Slen hastalarin %
44’1 ASA 3, % 55.6’s1 ASA 4’tiir (p=0.173).

Tablo 5’de hastalarin taburculuk durumlarinin yapilan

ameliyatlara gore dagilimi incelendiginde anlamh

farklilik ¢ikmistir (p=0.031). Yogun bakima c¢ikan
hastalarin %27’sini Ortopedi, %27’sini Genel Cerrahi,
%27’sini  Kardiyovaskuler Cerrahi, %8.1’ini Kadin
Hastaliklart ve Dogum, %2.7’sini Uroloji, %35.4iinii

Beyin Cerrahisi ve %2.7’sini Gogiis Cerrahisi ameliyatt
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geciren hastalar olugturmustur. KBB ameliyat1 geciren
hastalarin  hi¢biri yogun bakima ¢ikmazken, KVC
ameliyati gecgiren hastalarin hepsi yogun bakima
¢ikmistir. Hastalarin uygulanan anestezi ydnteminin

ameliyatlara gore dagiliminda boliimler arasi anlamli

fark gézlenmemistir, rejyonel anestezi %87.5 oraninda
Ortopedik Cerrahi, %12.5 oraninda Genel Cerrahi
operasyonu gegiren hastalarda uygulanmistir (p=0.168,
Tablo 5).

Tablo 5: Hastalarin taburculuklarinin ve uygulanan anestezi yontemlerinin yapilan ameliyatlara gore dagilimi

Postop taburculuk,
(Servis, n=40) / Yogun Bakim, n=37))

Anestezi tipi,
(genel, n=69 /Spinal, n=8 )

Ortopedi 18 (64.3-45) / 10 (3.5-27) 21 (75-30.4) / 7 (25-87.5)
Genel Cerrahi 11 (52.4-27.5) / 10 (47.6-27) 20 (95.2-29) / 1 (4.8-12.5)
KvC 0/10 (100-27) 10 (100-14.5)/0
Uroloji 2 (66.7-5) /1 (33.3-2.7) 3(100-4.3)/0
Beyin Cerrahisi 4 (66.7-10) / 2 (33.3-5.4) 6 (100-8.7) /0
KHD 2 (40-55) / 3 (60-8.1) 5(100-7.2) /0

KBB 2 (100-5)/0 2 (100-2.9)/0
Gogiis Cerrahisi 1(50-2.5) / 1 (50-2.5) 2 (100-29/0

p 0.031" 0.168"

“Chi Square, veriler n (% within yapilan ameliyat-% within postop), n ((% within yapilan ameliyat- within anestezik
yaklagim) olarak verilmistir. KVC: Kardiyovaskiiler Cerrahi, KHD; Kadin Hastaliklar1 ve Dogum, KBB: Kulak Burun

Bogaz

TARTISMA

Pulmoner hipertansiyonlu hasta perioperatif donemde
mortalite ve morbidite agisindan yiiksek risklidir (4).
Anestezistlerin bu riskin farkinda olmalar1, uygun bir
anestezi yonetim plant olusturmalar1 ve potansiyel
kardiyovaskiiler problemlerin erken tani ve tedavisi
konusunda  hazirlikli  olmalart  6nemlidir  (5).
Calismamizin en O6nemli bulgular;; 1) Postoperatif
mortalite %11.2 oraninda gozlenmis olup, literatiirle
uyumludur (10), mortalite gézlenen hastalarda anestezik
yaklagim agisindan anlamli farklilik goézlenmemistir
(p=0,940),2) Hastalarin %76.6’sinda komplikasyon
gbzlenmemistir, en stk gozlenen komplikasyon ise %
9.1 oraninda infeksiyondur.

Genel anestezi PH’li hastalarda yaygimn kullanilan bir
anestezik yaklagimdir. Periferik sinir bloklar1 ve/veya
epidural anestezi perioperatif ag1 kontrolii igin
kullanilabilir. Kontrolsiiz agri, PH’nin alevlenmesini
tetikleyebilir. Hizli baslangic ve derin sempatolitik
etkiler nedeniyle spinal anesteziden kagmilmalidir (6).
Calismamiza dahil edilen 77 hastadan 69’u genel
anestezi, 8’1 rejyonal anesteziyle opere edilmistir.

Rejyonel anestezi %87.5’i ortopedik cerrahi gegiren

hastalara, %12.5’1 genel cerrahi girisimi yapilan
hastalara uygulanmigtir. Her ne kadar uygulanan
anestezi yontemimiz uygulanacak cerrahi tipine gore
ayarlamis olmamiza bagh kalinsa da uygulan anestezi
yontemi ve hastalarin ASA durumlar1 agisindan
mortalite de farklilik gézlenmemistir. Hastalarda genel
anestezi uygulananlarin %11.6’s1 rejyonel
uygulananlarin %12.5°1 Olmiistir. Farklilik
gozlenmemesi ¢alismaya dahil ettigimiz hastalarin
cerrahi agisindan c¢ok heterojen dagilimi olmasindan

kaynaklanabilir.

Pulmoner hipertansiyonlu hastalarda anestezi ve
cerrahide mortalite ve morbidite riski oldukga yiiksektir.
Cerrahinin tipi, hastanin fonksiyonel durumu, ek
hastalik durumu ve pulmoner hipertansiyon derecesi
riski etkileyen en 6nemli faktorlerdendir. Genel olarak
hedef yeterli preloadu, sistemik vaskiiler rezistans ve
kontraktiliteyi saglamaktir. Torasik cerrahi sirasinda
Hastanin intraoperatif yonetimde PH’nin alevlenmesine
katkida bulunabilecek hipoksemi, hiperkapni, asidoz,
hipotermi ve hipervolemi gibi durumlardan kaginilmasi
Onerilmektedir. Postoperatif donemde ise hastalarin

yakin takip edilmesi ve analjezik tedavi almalar

KUTFD | 97



Dogan Baki E ve ark.
Pulmoner Hipertansiyon ve Anestezi

KU Tip Fak Derg 2023;25(1):93-99
Doi: 10.24938/kutfd. 1218510

gerektigini vurgulanmigtir ). Pulmoner
hipertansiyonlu hastalar postoperatif dénemde yogun
bakim takibini gerektirebilir. Ventilatérden ayrilma ve
ekstiibasyon yeterli oksijenizasyon, asidoz ve analjezi
diizeyi yakindan takip edilerek kademeli olarak
yapilmalidir (8). Kardiyak fonksiyon ve voliim dengesi
ekstiibasyonda 6nemli rol oynar (9). Shah ve arkadaslari
yaptiklari ¢alismada PH igin bir risk skoru modeli
tizerinde durmuslardir. Bu modelde fonksiyonel durumu
4 metabolik esdeger (MET) altinda olan hastalar, 7
gilinden uzun hastane yatis siiresi, yiiksek anestezi risk
skoru (ASA), acik cerrahi yaklasim, operasyonun 2
saatten uzun siirmesi gibi parametrelerle skorlama
yapilmistir. Skoru yiiksek olan hastalar komplikasyonlar
ve yogun bakim yatisi ile iliskilendirilmistir. Risk skoru
yiiksek olanlarda operasyon sonrasi yogun bakim yatis
orani %8.6 iken disiik riskli olanlarda %2.8dir (10).
Bizim ¢alismamizda hastalarin %48.1°1 operasyon
sonrast yogun bakima c¢ikmugtir fakat hastalar1 PH
derecelerine gore smifladigimizda taburculuk ve
mortalite degigsmemistir. Uygulanan cerrahiye gore
taburculuga baktigimizda yogun bakima c¢ikan
hastalarin ¢ogunlugunu ortopedik cerrahi (%27), genel
cerrahi (%27), ve KVC (%27) olusturmaktadir. KVC
gegiren hastalarin hepsi yogun bakima g¢ikarken, KBB
cerrahisi gegirenlerin hepsi servise ¢ikmistir, hastalarin
yogun bakim/servise ¢ikislar ile uygulanan cerrahilere
dagilimi arasinda anlamli farklilik ¢ikmistir (p=0.031).
Yogun bakima ¢ikig oranimizin yiiksekliginin hastalar1
hemodinamik agidan daha yakin takip etmek i¢in yogun
bakima g¢ikarma tercihimizden ve yapilan cerrahi
girigsimlere bagli oldugunu diigiindiik.

Seyfarth ve ark., PH’si bulunup operasyona alinan 31
hastay1 incelemislerdir, sekiz (%25.8) hastada
komplikasyon gelismistir. Ameliyat sonrasi sepsis ve
sag kalp yetmezligi nedeniyle bir hasta (%3.2)
kaybedilmigtir (11). Bizim calismamizda da PH’si
bulunan 77 hastadan 18’inde (%23.4) komplikasyon
gelismigtir ve en sik gelisen komplikasyon enfeksiyon
olmustur. PH’si olan ve olmayan hastalarin
karsilastirildigr bir calismada PH’si olanlarda; daha

uzun yogun bakimda kalis, konjestif kalp yetmezligi,

solunum yetmezligi ve hemodinamik instabilite
goriildigii gosterilmistir (12). Kruthiventi ve ark., 2010-
2017 yillar1 arasinda PH’si olup operasyon yapilan
hastalarda postoperatif pulmoner komplikasyon oranini
%10.2 saptamislardir. Bu oran 1991-2003 yillari
arasinda yaptiklar1 diger bir calismada %28’dir. Bu
azalmanin nedeninin PH tedavisindeki yeni ilaglar ve
PH hastalarinin perioperatif yonetimindeki gelismeler
oldugunu disiinmislerdir. Postoperatif pulmoner
komplikasyonlarin %75’1 ameliyat sonrasi 24 saat
icinde meydana gelmistir. Bu yiizden PH’si bulunan
hastalarin solunum durumunun postoperatif yakin
izlenmesi gerektigini belirtmislerdir (13). PH’si bulunan
hastalarda yapilan non-kardiyak ve non-obstetrik
operasyonun mortalite ve morbidite oranit daha 6nce
yapilan ¢aligmalara gore azalmis olsa da halen 6nemini
korumaktadir. Bununla birlikte PH’si bulunanlardaki
acil  cerrahi  girisimler  yliksek  mortaliteyle
iliskilendirilmeye devam etmektedir (14). Hastalarin
acil veya elektif olarak alinip alinmadigina kayitlardan
net ulasilamamasi ve retrospektif olmasi bizim
calismamizin  kisitlayici  faktorlerindendir. Cerrahi
tipine gore uygulanabilecek anestezi yontemi de
farklilik gosterebilir, bu da ¢aligmanin
limitasyonlarmdandir.

Pulmoner  hipertansiyonlu  hastalarda, pulmoner
vaskiiler direnci artiran hipoksi, hiperkarbi, asidoz,
yiiksek pozitif ekspiryum sonu basing (PEEP)
uygulamasi ve hipotermiden kaginilmasi son derece
onemlidir. Yogun bakim hastasinda uzamis ve zor
weaning durumunda da tan1 konulmamig PH’nin akla
getirilmesi gereklidir (15). PH’si bulunan hastalarin
perioperatif yonetimi zordur ve bu konuda yeterli
kilavuzun olmadig1 gdézlenmistir. Spesifik miidahaleler
ve ameliyat Oncesi planlama i¢in multidisipliner bir
yaklasim gerekmektedir.

Pulmoner hipertansiyonu olan hastalar1 retrospektif
olarak inceledigimiz ¢alismamizda, uygulanan anestezi
sekli (genel/rejyonal), hastalarin postoperatif servis,
yogun bakim takip siireleri ve taburculuk, mortalite
oranlar1 arasinda anlamli bir farklilik bulunmamastir.

Tim anestezi uygulanacak hastalarda oldugu gibi
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hastalarin perioperatif takiplerinin ¢ok dikkatli ve d6zenli
yapilmasi gerekmektedir. Pulmoner hipertansiyonu
bulunan hastalarda anestezik yaklagimlari arastiran
prospektif caligmalara ve ulusal kilavuzlara ihtiyag

oldugu kanaatindeyiz.
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ABSTRACT
D has

cardiovascular system and it affects blood pressure. Omega-3

Objective: Vitamin a protective role in the
fatty acids are dietary fats gained from fish and plant oils and
involve in coronary heart disease and other cardiovascular
complications. The aim of the study was to investigate the
effects of Vitamin D and Omega 3 on the vascular structure at

the cellular level.

Material and Methods: In the current study, a total of 24 rats
were divided into 4 groups. Each group contained 6 animals.
The groups are as follows; control, vitamin D, Omega 3; and
combined Vitamin D and Omega 3. Vena cava samples from all
groups were obtained and stained with hematoxylin and eosin
(H&E) for histological alternations. Additionally, endothelial
and vascular

functions were investigated

immunohistochemically.

Results: The H&E staining revealed that the treatment of either
Vitamin D or Omega 3 did not cause histomorphological
changes in the structure of the vena cava under normal
conditions. The immunoexpression of inducible nitric oxide
synthase was decreased and vascular endothelial growth factor
was increased in the vena cava of rats with the combined
treatment of Vitamin D and Omega 3.

Conclusion: In conclusion, combined supplements of Vitamin
D and Omega 3 did not have harmful effects on the blood vessel
however further studies should be performed to determine the
beneficial effects of these supplements.

Keywords: Vitamin D, Omega 3, histopathology, vena cava,
inducible nitric oxide synthase, vascular endothelial growth

factor

(07
Amac: D vitamini kardiyovaskiiler sistem iizerinde koruyucu
bir role sahiptir ve kan basmcin etkiler. Omega-3 yag asitleri
balik ve bitki yaglarindan elde edilir ve koroner kalp hastaligina
ve diger kardiyovaskiiler komplikasyonlarda 6nemli rolii vardir.
Calismamizin amaci, D vitamini ve Omega 3'lin damar yapisi

iizerindeki etkilerinin hiicresel diizeyde arastirmaktir.

Gere¢ ve Yontemler: Mevcut c¢alismada toplam 24 sican
kullanildi. Her biri 6 hayvandan olusan kontrol, D vitamini,
Omega 3; ve kombine D Vitamini ve Omega 3 tedavisi
uygulanan olmak tizere 4 grup belirlendi. Deney sonunda tiim
gruplardan vena cava Ornekleri alindi. Dokular histolojik
edildi.

fonksiyonlar immiinhistokimyasal yontem ile incelendi.

degisimler i¢in analiz Endotelyal ve wvaskiiler
Bulgular: D Vitamini veya Omega 3 kullaniminin normal

kosullar altinda vena cava yapisinda histomorfolojik
degisikliklere yol agmadig: tespit edildi. Vitamin D ve Omega
3'lin Dbirlikte kullanimi sonucunda si¢anlarin  vena cava

orneklerinde indiiklenebilir nitrik oksit sentazin
immiinoekspresyonu azaltirken, vaskiiler endotelyal biiyiime

faktoriiniin arttig tespit edildi.

Sonug¢: Sonug olarak, D vitamini ve Omega 3'in kombine
takviyelerinin hiicresel diizeyde damar yapisi lizerine zararli bir
etkisi olmadigina ancak faydalarmin tespit edilmesi igin daha
kapsamli ¢alismalar yapilmasi kanaatine varildi.

Anahtar Kelimeler: Vitamin D, Omega 3, histopatoloji, vena
kava, indiiklenebilir nitrik oksit sentaz, vaskiiler endotelyal

biiyiime faktorii
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INTRODUCTION
When exposed to ultraviolet radiation, the skin produces
vitamin D, which is then synthesized non-enzymatically
and processed in the liver and Kkidney (1).The
metabolism of calcium, phosphorus, and the remodeling
of bone tissue are all regulated by vitamin D. It functions
as a regulator in cell differentiation, cell growth
inhibition, and immunological modulation (2). Vitamin
D has been discovered to affect 3% of the human
genome, and its analogs alter the genomic regulation of
several processes, including cellular differentiation,
proliferation, apoptosis, and angiogenesis (3).Low
vitamin D levels have been associated with an increased
risk of cardiovascular disease (CVDs), such as artery
disease (4) myocardial infarction (5), heart failure (6),
cardiomyopathy (7), and fibrosis (8). However, there
was insufficient knowledge regarding how vascular
cells are affected by vitamin D and its analogs.
The vitamin D treatment enhanced endothelial cell (EC)
function, according to a study on individuals with
elevated cardiovascular risk. To certain the effects of
vitamin D on angiogenesis at the cellular level,
numerous research has concentrated on vascular ECs.
The fundamental biological component of blood vessels,
vascular smooth muscle cells, is crucial for maintaining
vascular integrity and function (9).
Endothelial cells produce nitric oxide (NO), which is
important for maintaining vascular health and function.
In hypercholesteremic individuals or experimental
atherosclerosis animal models, the decreased NO
production is linked to endothelial dysfunction. On the
other hand, in situations of persistent inflammation,
endothelial and other cell types exhibit localized
expression of the Inducible nitric oxide synthase (iNOS)
(10).
The two primary types of omega-3 fatty acids are
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA) (11). EPA and DHA are transformed into the
liver and converted into triglycerides and released into
circulation. Omega-3 fatty acids are bound to albumin,
and only a small percentage of them are free. Omega-3

fatty acids play a significant function in the prevention

of diseases such as arrhythmia, chronic heart failure,
autoimmune  diseases, rheumatoid arthritis, and
carcinogenesis(12).

There is no evidence about the effects of omega-3 and
vitamin D supplements on blood vessels therefore the
study's goal was to find out how Vitamin D and Omega

3 fatty acids affected vascular cells.

MATERIALS AND METHODS
Animals and Experimental Design
In our study, twenty-four, 21 days old, female pre-
pubertal Wistar albino rats were used During the
experiment, the animals were given ad libitum standard
rodent feed and tap water. The animals were housed in
polypropylene cages, 12 hours light / 12 hours dark
rooms, 22+0.50C temperature, and appropriate
humidity. The animals were divided into four groups
each consisting of 6 animals. Group | (Control): used as
the control group. Group Il (Vitamin D):
120ng/100g/week 1,25(0H)2D3 (Calcijex ampule,
Abbott) injected into the rats subcutaneously (13).
Group Il (Omega 3): rats were injected with 1
ml/kg/day Omegaven (Fresenius Kabi, Austria) (100
mL  Omegaven contains 1.25-282 g of
eicosapentaenoic acid (EPA) and 1.44-3.09 g of
docosahexaenoic acid (DHA)] intraperitoneally for 28
days (14), Group IV (Vitamin D+Omega 3): The rats
were injected with 120ng/100g/week 1,25(0H)2D3 and
1 ml/kg/day Omegaven for 28 days. At the end of the
28th day, the vena cava tissues were obtained for histo-
pathological and immunohistochemical examinations.
Histological examinations
The vena cava samples were fixed in 10% formalin after
that standard histological methods were performed and
the tissues were embedded in paraffin. From each
paraffin block, 5 pm-thick slices were taken and
hematoxylin-eosin (H&E) staining was performed. The
slides were examined histologically with a light
microscope. (Leica DM4000, Wetzlar, Germany).
Immunohistochemical examinations
5 pm-thick vena cava tissue sections were obtained from

paraffin blocks. The paraffin sections underwent xylene
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and rehydration in a progressive decrease of ethanol.
Antigen retrieval was performed. Endogenous
peroxidases were quenched with 0.3% hydrogen
peroxide in methanol for 5 min at room temperature. The
sections were blocked in blocking serum (Ultra V Block,
ScyTek Laboratories, Utah, USA) for 5 min. Then,
slides were incubated with anti-iNOS (antibody (SP126)
ab115819) and Vascular endothelial growth factor
(VEGF)(PA5-85171,thermo) for overnight at 4 °C. The
tissues were washed with PBS for 3x5 minutes after the
application of the primary antibodies and incubated with
biotinylated anti-mouse (BA-9200; 1:400 Dilution;
Vector Laboratories, Burlingame, CA) secondary
antibodies for 10 min. The tissues were washed again
with PBS for 3x5 minutes after the application of the
secondary antibody and incubated with streptavidin
peroxidase for 10 min and then taken into PBS. The
DAB Substrate Kit solution was applied for the reaction.
The slides were counterstained with Mayer's
hematoxylin and covered with entellan. The slides were

examined and photographed under a light microscope

Control VitD

(LeicaDM4000,Wetzlar,Germany).H-SCORE analyses
were conducted for the immunohistochemistry
evaluation as previously described (15).

Statistical analyses

Immunocytochemistry expressions were evaluated
using GraphPad Prism software (GraphPad, San Diego,
CA). Data between groups were analyzed for
significance using an ANOVA followed by Turkey’s
multiple comparison tests. The statistical significance

level was accepted as p<0.05.

RESULTS

Histomorphological Results

Figure 1 displays the results of the H&E staining. All
groups have a normal histomorphological structure of
the vena cava. Vena cava sections showed an
appropriate structure of tunica intima consisting of a
single layer of flattened cells. It was difficult to
distinguish tunica adventitia from the tunica media.
Tunica media consisted of smooth muscle cells. The

tunica adventitia was made of loose connective tissue.

Figure 1: Images of the vena cava stained with hematoxylin-eosin Arrow: tunica intima (endothelium), arrow head:
tunica media and star: tunica adventitia. ( H&E staining; Magnification: 10x)

Immunohistochemistry Assay Results
The vena cava from the control group showed weak
iNOS staining. Vena cava sections treated with vitamin

D, omega 3, or both vitamin D+Omega 3 showed slight

staining with iINOS (Figure 2A). Even though all groups
showed immunoexpression of VEGF the Vitamin D +
Omega 3 group's combined treatment showed intense

staining in the vena cava (Figure 2B).
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Figure 2: Immunohistochemical distribution of iINOS (A) and VEGF (B) in rat vena cava sections

There was a weak immunostaining of iNOS in control
group. Low expression were detected in the Vitamin D,
Omega 3 and Vitamin D combined Omega 3 groups
(Upper panel A:Immunostaining of iNOS; Vit D and
Omg 3 magnification: 10x; Control, Vit D + Omg 3
magnification: 20x). All the groups showed positive
immunostaining for VEGF. The intense staining was
observed in Vitamin D combined Omega 3 group
(Lower panel B: Immunostaining of VEGF; Vit D, Omg
3, Vit D + Omg magnification: 10%; Control

magnification: 20%).
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INOS Expression for Experimental Groups

The H-SCORE analyses of immunoexpression levels of
iINOS and VEGF were shown in Figure 3. The
immunoexpression of iINOS was decreased in the
combined treatment of Vitamin D and Omega 3 group
compared to the control (p=0.353) (Figure 3A). The
immunoexpression level of VEGF was increased in
Vitamin D (p=0.142), Omega 3 (p=0.799), and Vitamin
D and Omega 3 (p=0.010) groups compared to the
control. A significantly increased was seen in the
combined treatment of Vitamin D and Omega 3 group
compare to the control (p=0.010). (Figure 3B).
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Figure 3: H-scores of iINOS and VEGF immunostaining intensities in the ven a cava samples from experimental groups

The H-score analyses revealed the immunoexpression of
iNOS was decreased (p=0.3539) compare to control(A).
The significantly increased of VEGF immunoexpression
was seen in the combined treatment of Vitamin D and
Omega 3 group compare to control (p <0.05).(Data are
presented as mean + standard error. p < 0.05 values were

considered as a significant. (: p=0.0102) ).

DISCUSSION
Vitamin D is crucial for calcium and bone homeostasis,
due to its ability to control the activation of the vitamin
D receptor transcriptional factor. Studies on the
processes of vitamin D's cellular protection in avoiding
a variety of illnesses, such as osteoporosis, cancer,

autoimmune disorders, and cardiovascular diseases (16).
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Omega-3 fatty acids are recognized to provide
advantages for the heart. Increased omega-3 fatty acid
consumption may reduce cardiovascular mortality,
according to studies (17). In individuals with coronary
artery disease, omega-3 fatty acids, in particular EPA,
improve the equilibrium between the vasodilator nitric
oxide, which has positive effects on endothelial function
(18).

The current study investigated the effects of vitamin D
and Omega 3 on the vena cava by histological methods.
First, our H&E data demonstrated that treatment with
vitamin D and Omega 3 either alone or combined, did
not affect the histomorphological structure of the vena
cava under normal conditions.

Despite numerous studies on the protective effects of
vitamin D and omega 3 under stressful circumstances or
other experimental ischemia/reperfusion animal models,
as well as studies on thrombosis on vessels, in our study
under normal circumstances, there was no difference at
the cellular level between the groups.

Vitamin D supplements can be used to treat vitamin D
deficiency, which is linked to cardiovascular disease
(19). Studies that have been published show a
connection between low vitamin D levels and arterial
endothelial dysfunction (20).

Similar results were found in a study on vitamin D's
impact on endothelial dysfunction in diabetic rats. It has
been shown that STZ-induced diabetes causes
endothelial function to deteriorate and that vitamin D
treatment greatly improved diabetes-related endothelial
dysfunction. Additionally, vitamin D supplementation
was reported to lower aortic iINOS activity levels. The
results of this investigation indicated that diabetic rats'
vascular function was enhanced by vitamin D
supplementation (21).

The primary indicator of inflammatory processes is
iINOS expression. Specific inhibition of iNOS gene
expression or inactivation of iNOS enzyme is regarded
as a target for therapeutic intervention in inflammatory
diseases (22). iINOS expression in cortical neurons has
been examined in a study on the inflammatory process

in  Alzheimer's disease (AD) following the

administration of amyloid-  (Ap), vitamin D, and AP
combined with vitamin D, respectively. They have
shown that Vitamin D-treated cortical neurons results in
a low level of iNOS mRNA and protein expressions.
These data indicated the key role of vitamin D in
regulating iNOS and possibly NO(23).

Another study focused on the function of vitamin D in
an experimental mouse model of persistent alcohol-
induced liver damage. The study's findings
demonstrated that a vitamin D deficit led to pathological
harm and dysfunction in the liver caused by alcohol
consumption. Reactive oxygen species (ROS) were
randomly produced along with alcohol metabolism and
NO is representative of ROS, which was induced by
iINOS. The same study also revealed that vitamin D
deficiency aggravated alcohol-induced increase of iNOS
(24).

Angiogenic growth factors are used to treat peripheral
vascular and ischemic heart diseases. Vascular
endothelial growth factor has been shown to increase
angiogenesis in investigations of cardiac ischemia in
both humans and animals (25). Furthermore, it is well
recognized that vitamin D can affect VEGF levels,
however, there is conflicting evidence in the literature.
Various pieces of evidence contend that vitamin D either
stimulates or inhibits the secretion of VEGF (26).

The researchers have investigated the effects of Vitamin
D on hypoxia-induced bronchopulmonary dysplasia
(BPD) in neonatal rats. The study's findings
demonstrated that vitamin D3 therapy elevated serum
250HD and upregulated VDR in lung tissues, whether
or not there was hypoxia present. The researchers also
discovered that vitamin D3 therapy enhanced VEGF
expression and decreased alveolar simplification in lung
tissue that had been affected by hypoxia. By controlling
vitamin D-VDR signaling pathways, vitamin D has been
shown to have protective effects on hypoxia-induced
BPD in newborn rats (27).

The immunoexpression of iINOS and VEGF, which are
related to endothelial functions and vascular smooth
muscle cells, respectively, was examined in the present

work. Although all the groups were positive for the
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iINOS and VEGF, the lower expression of iNOS and
higher expression of VEGF were detected in the
combined treatment of Vitamin D and Omega 3.

In conclusion, we can say that either Vitamin D or
Omega 3 supplements may have beneficial effects on
people's health at the vascular level.
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YARDIMCI UREME TEKNIKLERINDE iLERI BABA YASININ
PERINATAL SONUCLARA ETKISI

Effect of Advanced Paternal Age on Perinatal Qutcomes in Assisted Reproductive Techniques
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0z
Amag: ileri anne yasmin yardimer iireme tekniklerinin (YUT)
basar1 sansini diisiirdiigii net bir sekilde ortaya konmustur. {leri
baba yasinin spontan gebeliklerde, olumsuz gebelik sonuglariyla
ve perinatal sonuglarla iliskili olduguna dair ¢alismalar vardir.
Ancak ileri paternal yasin, YUT sonuglarina etkisine dair az
sayida caligma vardir. Bu calismada in vitro fertilizasyon (IVF)
tedavisi goren hastalarda, ileri paternal yasin siklus sonuglarina

ve perinatal sonuglara etkisini degerlendirmeyi amagladik.

Gere¢ ve Yontemler: Bu ¢alismada; Mayis, 2021-Aralik,2022
yillar1 arasinda Ankara’da &zel bir tiip bebek merkezine
bagvuran IVF tedavisi alan ¢iftlerden erkek yasinin 45 ve isti
oldugu olgularin retrospektif analizi yapilmistir. Olgularin
siklus karakteristikleri ~degerlendirilerek gebelik olan ve
olmayan olgular ile, canli dogum ile sonuglanan ve diisiikle
sonuglanan olgular siklus ozellikleri ve sperm parametreleri

agisindan karsilastirilmistir.

Bulgular: Calismaya dahil edilen 76 siklustan 47°si(%61.8)
embryo transferi (ET) ile sonuglandi, geriye kalan 29(%38.2)
siklusta, transfer yapilamadi. ET yapilan sikluslardan
29’u(%061.7) gebelik ile sonuglanirken, 18’inde(%38.2) gebelik
goriilmedi. Gebelik olan 29 siklustan 13’i diisiik (%44.8), 16’s1
(%55.2) ise canli dogum ile sonuglandi. Gebelik pozitif veya
negatif olan sikluslarla, canli dogum veya diisiik ile sonuglanan
sikluslarda yikama Oncesi ve sonrasi sperm parametreleri ile
siklus sonuglar1 bakimindan gruplar arasinda fark gosterilemedi.
Diisiik orani spontan gebelik ve YUT gebeliklerinde gériilenin
iistiinde bulundu.

Sonu¢: YUT uygulanan hastalarda ileri baba yast artmis diisiik
oranlariyla iliskili olabilir, bu hasta grubunda siklus ve gebelik
sonuglarina etki eden faktorleri arastirirken kapsamli semen
analizleri yapilarak sperm sayisi ve motilitesi disinda YUT
sonuglarint  ve etkileyebilecek ek

perinatal  sonuglari

parametrelerin degerlendirilmesi gereklidir.

Anahtar Kelimeler: Babalik yasi, in vitro fertilizasyon, gebelik

sonuglar

ABSTRACT

Objective: It has been well established that advanced maternal
age is associated with lower chance of success in assisted
reproductive techniques (ART). Adverse pregnancy and
perinatal outcomes have also been reported in spontaneous
pregnancies with advanced paternal age (APA). However, few
studies have assessed the effect of APA on ART outcomes. In
this study, we aimed to evaluate the effect of APA on cycle
outcomes and perinatal outcomes in patients undergoing IVF (in
vitro fertilization) treatment.

Material and Methods: A retrospective analysis of cases with
APA (>45) undergoing IVF treatment in a private center in
Ankara Dbetween May 2021 and December, 2022 was
performed. Cycles in which pregnancy was achieved were
compared to cycles unable to achieve pregnancy and cycles that
ended up with live birth were compared to the ones ending in

abortion in terms of cycle outcomes and sperm parameters.

Results: 76 cycles were included in the study, embryo transfer
(ET) was performed in 47(%61.8) of the cycles while in the
remaining 29(%38.2) cycles ET was cancelled. Pregnancy was
observed in 29(%61.7) cycles while pregnancy could not be
achieved in 18(%38.2) of the cycles that included ET. Of the 29
pregnancies, 13(%44.8) ended in miscarriage while 16(%55.2)
pregnancies ended in live birth. There was no difference in
terms of sperm parameters and cycle outcomes between
pregnancy achieved or unachieved cyles. Sperm parameters and
cycle outcomes were also comparable between cyles that ended
in live birth or miscarriage. Miscarriage rate was higher than

the one observed in spontaneous and ART pregnancies.

Conclusion: APA may be associated with increased abortion
rates in ART. While investigating the factors affecting cycle and
pregnancy outcomes, comprehensive semen analyzes should be
performed and additional parameters that may affect ART and
perinatal outcomes other than sperm count and motility should
be evaluated.

Keywords: Paternal age, in vitro fertilization, pregnancy

outcomes
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GIRiS
Ebeveynligin  ertelenmesi, diinya ¢apinda hem
erkeklerde hem de kadinlarda giderek daha yaygin hale
gelmektedir. Annelik yasmin son yillardaki istikrarh
artisina, baba olma yasindaki artis da eslik etmistir
(1).Anne yasinin yardime1 iireme tekniklerinin (YUT)
basar1 sansina etkisi iyi bilinmektedir. Caligmalarda,
YUT ile 40 yagindan sonra canli dogum oranlarinda
keskin bir diisiis oldugu gosterilmistir (2). Canli dogum
oranlarindaki bu diisiis, temel olarak oosit kalitesi ve
sayisindaki yasa bagli azalmaya, andploidideki artisa,
azalan fertilizasyona ve diisiik implantasyon oranlarina
baglanmaktadir (3). Ote yandan, baba yasinin YUT
sonuglarina etkisine dair ¢ok daha az kanit
vardir.Spontan  gebeliklerde ileri paternal yasin,
olumsuz  gebelik  sonuglartyla  iligkili  oldugu
gosterilmistir (1,4). Paternal yagin 45°in iistiinde olmasi
halinde; gestasyonel diyabet, erken dogum ve yenidogan
nobet sikliginin arttig1 bildirilmistir (4). Daha 6nceki
caligmalarda ise, ileri paternal yas, artmis gebelik
kayiplar1 ve kotii obstetrik sonuglarla iligkilendirilmistir
(5,6). 1leri paternal yasin cocuklar iizerindeki kisa ve
uzun donem  etkiler anlaminda ise, gesitli
noropsikiyatrik bozukluklarin yani sira 6lii dogum,
orofasiyal yariklar ve trizomi 21 arasinda da iliski
oldugu distniilmektedir (7). Spontan gebeliklerdeki
ileri baba yagina dair birgok veri olmasina ragmen, YUT
ile elde edilmis gebeliklerde ileri paternal yasin etkisi
net degildir. Daha dnceki bir ¢calisma, ileri paternal yasin
YUT sonrasi gebelik oran1 iizerinde anlamli bir negatif
etkisi oldugunu bildirirken (2), diger birka¢ g¢alisma
YUT sonuglari ile paternal yasin iliskili olmadigimn ileri
siirmiistiir (8,9). Ileri paternal yasin, kismen sperm
hareketliligi ve morfolojisi gibi semen
parametrelerindeki degisikliklere bagli olarak, ancak
¢ogunlukla erkek germ hiicrelerindeki  genetik
degisiklikler ve de novo mutasyonlara bagl olarak
fertiliteyi etkiledigi diisiiniilmektedir (10,11). Artan
erkek yasmin semen analizi {izerindeki etkisini
degerlendiren bir c¢alismada, yaslanmanin tiim
parametrelerde kotiilesmeye yol agtigr bildirilmistir

(11). Ancak yine de konuya dair az sayida ¢aligma vardir

ve sonuglar celigkilidir.Biz bu ¢aligmada son 1.5 yil
icinde in vitro fertilizasyon (IVF)/ intrasitoplazmik
sperm  enjeksiyonu  (ICSI)  tedavisi  goren
hastalarimizdan erkek yasimin 45 ve {sti oldugu
sikluslarin retrospektif analizini yaparak ileri paternal
yasin IVF sonuglarina ve perinatal sonuclara etkisini

degerlendirmeyi amacladik.

GEREC VE YONTEM

Bu retrospektif calisma Ankara’da &6zel bir tiip bebek
merkezine basvuran hastalarin verileri kullanilarak
gerceklestirilmistir. Calisma icin Ufuk Universitesi
Girisimsel Olmayan Klinik Arastirma Degerlendirme
Etik Kurulundan 27.04.2022 tarihli ve 12024861-28
sayil1 22.04.18.04/10 karar numarasi ile onay alinmistir.
Calismaya Mayis, 2021-Aralik,2022 yillar1 arasinda
IVF/ICSI tedavisi alan g¢iftlerden erkek yasinin 45 ve
iisti oldugu vakalar dahil edilmistir. Dondurulmus
sperm veya testikiiler sperm ekstraksiyonu (TESE) ile
elde edilmis sperm kullanilan  sikluslar  ve
preimplantasyon genetik testi (PGT) yapilan hastalar
calisma dis1 birakilmugtir.

Ovaryan stimiilasyon sirasindaki anne ve baba yasi,
onceki deneme sayisi, tedavinin baglangicindaki, semen
analiz parametreleri (say1, hareketlilik), toplanan oosit
sayisi, metafaz II (MII) oosit sayisi, embryo sayist (3.
giin ve 5. giin), kaliteli embryo sayis1 (3. giin ve transfer
edilen), transfer edilen embriyo sayisi ile gebelik
sonuglart hakkinda veriler toplandi. Gebelik, embryo
transferi sonrasi kanda 14. giinde bakilan B-hCG
pozitifligi olarak tanimlandi. Abortus, 22. gebelik
haftasindan 6nce gebelik kayb1 olarak tanimlandi. Canlt
dogum ile sonuclanan gebelikler kaydedildi. Gebelik
olan ve olmayan olgular ile, canli dogum ile sonuglanan
ve abortusla sonuglanan olgular siklus 6zellikleri ve
sperm parametreleri a¢isindan karsilastirild.

Tiim sperm analizleri, Diinya Saglik Orgiiti (WHO)
sperm analiz protokolleri ve parametrelerine (12) uygun
olarak yapildi. 25 giinliik cinsel perhiz sonrasi, semen
ornekleri, mastiirbasyon yontemi ile steril kaplara alind1.
Likefaksiyon i¢in inkiibatorde bekletildi. Likefaksiyonu

takiben voliim, sperm konsantrasyonu ve motilitesi
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degerlendirildi. Sperm motilitesi, ejakiilattaki progresif
veya ileri dogru hareketli sperm yiizdesi olarak ifade
edildi. Sperm motilite degerlendirmesinde; hizli ileri
progresif hareketli sperm ylizdesi (+4), ileri yavas
hareketli sperm yiizdesi (+3), yerinde hareketli sperm
ylizdesi (+2), hareketsiz sperm yiizdesi (+1) belirlendi.
Sperm hazirlama islemi, tiim olgularda SpermGrad™
(Vitrolife, isvec) kullanilarak dansite gradient yikama
yontemi ile gergeklestirildi. Yikama sonrast tim
ornekler sperm konsantrasyonu ve motilite igin
degerlendirildi.

Oosit toplama sonrasi, MII oositlere standart ICSI
uygulandi. Embriyo kalitesi, 3. ve 5. giinlerde Gardner
embriyo derecelendirme sistemine gore degerlendirildi
(13). Embriyolar, 6-8 blastomer, %b5'ten az
fragmantasyon ve 3. giinde esit biiyiikliikte blastomerler
varliginda ve 5. glinde >3AA olarak derecelendirilen
genislemis blastokistler (Grade 3AA, 4AA, 4AB, 4BA,
SAA, 5AB, 5BA, 6AA, 6AB ve 6BA) varliginda kaliteli
olarak tanimlandi.

Embriyolarin hangi giin transfer edilecegine ve transfer
edilecek embriyo sayisina, tedavi eden hekim ve
embriyoloji laboratuvari tarafindan kadin yasi ve 3.
giinde iyi kalitede embriyo sayist degerlendirilerek karar
verildi. Embriyo transferi (ET), 3. giinde veya 5. giinde
yapildi. Ayni anda en fazla 2 embriyo transfer edildi.
Luteal faz destegi (LPS) mikronize progesteron (600
mg/giin) (Progestan 200 mg kapsiil, Kogak Farma,
Tiirkiye) ile yapildi ve oosit toplandig1 giin baslanarak
ET'den 14 giin sonra serum B-hCG diizeyine bakilana
kadar devam edildi. Serum B-hCG’si pozitif olan
kadinlarda gebeligin onuncu haftasmma kadar LPS
tedavisine devam edildi.

Istatistiksel Analiz

Verilerin istatistiksel analizinde 1BM SPSS for
Windows 20.0 (SPSS Inc. Chicago, IL) programi
kullanildi. ~ Siirekli  verilere iligkin  tanimlayici
istatistiklerde ortalama standart sapma, median (min-
max) degerleri, kesikli verilerde ise say1 ve yiizde
degerleri  verildi.  Verilerin normal dagilima
uygunlugunun incelenmesinde Shapiro-Wilk testi

kullanildi. Siirekli verilerin karsilagtirmalarinda Mann

Whitney U testi kullanildi. Kategorik verilerin
karsilagtirilmasinda Fisher’s Exact test kullanildi

Istatistiksel anlamlilik smir1 olarak p<0,05 kabul edildi.

BULGULAR
Calisma siiresince gergeklestirilen 1243 siklustan 429’u
erkek yast nedeniyle kriterlerimize uygundu. Bu
sikluslardan 353’1 dondurulmus sperm/TESE ile elde
edilmis sperm kullanilmasi nedeniyle veya taze transfer
yapilamamas1 nedeniyle c¢aligma dist  birakildi.
Calismaya dahil edilen 76 siklustan 47’si (%61.8) ET
ile sonuglandi, geriye kalan 29 (%38.2) siklusta,
fertilizasyon olmamasi veya embryo gelismemesi
nedeniyle transfer yapilamadi.
ET yapilan sikluslardan 29’u (%61.7) gebelik ile
sonuglanirken, 18’inde (%38.2) gebelik goriilmedi.
Gebelik olan 29 siklustan 13’1 diisiik (%44.8), 16’s1
(%55.2) ise term canli dogum ile sonuglandi.
Gebelik olan ve olmayan sikluslardaki ortalama erkek
yast sirasiyla 48.34+4.79 ve 47.78+3.49 idi ve
istatistiksel acidan gruplar arasinda anlaml fark yoktu.
iki grup arasinda ortalama kadin yas1, énceki deneme
sayisl, toplanan oosit sayist ve MII oosit sayisi, 3. giin
embryo sayisi ve 3. giin kaliteli embryo sayisi, 5. giin
embryo sayisi, transfer giinlerine goére dagilim (3. giin
veya 5. giin), transfer edilen embryo sayis1 ve transfer
edilen Kkaliteli embryo sayisi agisindan istatistiksel
acidan anlaml fark yoktu (Tablo 1).
Yikama Oncesi ve sonrasi sperm parametreleri
bakimindan da gebelik olan ve olmayan sikluslar
arasinda istatistiksel acidan anlamli fark izlenmedi
(Tablo 2).
Canli dogum ve abortus ile son¢lanan sikluslardaki
ortalama erkek yasi sirastyla 48.56+4.64 ve 48,08+5,13
idi ve istatistiksel agidan gruplar arasinda anlaml fark
yoktu. iki grup arasinda ortalama kadin yasi, dnceki
deneme sayisi, toplanan oosit sayis1 ve MII oosit sayisi,
3. glin embryo sayis1 ve 3. giin kaliteli embryo sayist, 5.
giin embryo sayisi, transfer giinlerine gore dagilim (3.
glin veya 5. giin), transfer edilen embryo sayisi ve
transfer edilen kaliteli embryo sayist acisindan

istatistiksel agidan anlamli fark yoktu (Tablo 3).
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Yikama Oncesi ve sonrast sperm parametreleri
bakimindan da canli dogum ve abortus ile sonuglanan
sikluslar arasinda istatistiksel agidan anlamli fark

izlenmedi (Tablo 4).

Tablo 1: Gebelik olan ve olmayan sikluslarin

demografik ozelliklerinin  ve siklus sonuglarimin

karsilastirilmasi
Gebelik olan ﬁﬁ]zeg;
sikluslar Kl yl p*
(n=29) sikluslar
(n=18)
Ort£SS Ort£SS
Ortanca (Min- Ortanca (Min-
Mak) Mak)
31.59+3.03 32.62+2.35
Kadin yas1 33 (23-35) 33 (26-35) 0.277
48.34+4.79 47.78+3.49

Erkek yast 47 (45-64)  46.5(45-60) 72
Onceki 2.21+1.23 2.61+1.46 0.282
deneme sayisi 2 (1-7) 2.5(1-7) '
Toplanan oosit  10.69+2.46 9.30+6.18 0563
sayi1sl 11 (5-15) 9 (1-20) '
MII oosit 9.08+2.75 7.00+5.12 0284
sayisi 10 (2-12) 7 (1-16) '
3.Giin embryo  7.62+2.75 6.80+4.78 0563
sayisi 8 (3-11) 8 (1-15) '
3.Giin kaliteli 4.00+£2.23 3.60+3.13 0648
embryo sayisi 4 (0-8) 2.5 (0-8) '
DOMMEmONO 5461260 3404330 oo

Y 2 (0-7) 3.5 (0-8) '
Transfer giinii
3.giin n(%) 6 (20.7) 4(222) | oot
5.giin n(%) 23 (79.3) 14 (77.8) '
Transfer edilen  1.14+0.35 1.18+0.39 0728
embriyo sayisi 1(1-2) 1(1-2) '

Transfer edilen
kaliteli 1(0-2) 1(0-1) 0.704
embriyo say1si

*:Mann Whitney U test T:Fisher’s Exact test

Tablo 2: Gebelik olan ve olmayan sikluslarin sperm

parametrelerinin karsilagtirilmasi

Gebelik  Gebelik
olan olmayan -
sikluslar  sikluslar
(n=29) (n=18)

Ort£SS Ort£SS
Ortanca Ortanca
(Min-Mak) (Min-Mak)

Yikama

oncesi
Sperm voliim 2.67+1.13  2.61£1.58 0.833
(ml) 25(0-5.00 25(0-5.00
Sperm sayisi i i
(milyon/ml) 22 (5-95) 31.5(9-64) 0.250
Sperm
motilitesi 40 (0-76) 43.5(0-76) 0.293
Motilite %+4 0 (0-12) 0(0-15) 0.123
Motilite %+3 27 (0-396) 30 (0-67) 0.734
Motilite %+2 9 (0-20) 8(0-20) 0.552
Motilite %+1 58 (0-95) 52 (0-84) 0.174

Yikama

sonrast
Sperm sayisi

(milyonympy  12(0-80)  19(0-72) 0318

Sperm

motilitesi 70 (0-95) 70 (0-95) 0.800

Motilite %+4 7 (0-20)  8(0-25)  0.225

Motilite %+3 58 (0-85) 51.5(0-73) 0.232

Motilite %+2 4 (0-11)  5(0-17)  0.722

Motilite %+1 30 (0-85) 27.5(0-80) 0.733

*:Mann Whitney U test
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Tablo 3: Canli dogum ve disik ile sonuglanan

sikluslarin ~ demografik  6zelliklerinin  ve  siklus
sonuglarinin kargilagtiritlmasi
Canlt — pyisiik ile
dogum ile
sonu¢lanan -
sonuclanan . p
- sikluslar
sikluslar (n=13)
(n=16) -
Ort+SS Ort+SS
Ortanca Ortanca
(Min-Mak)  (Min-Mak)
31.75£3.19
31.38+2.93
Hasta yasi 32.5 (23- 33 (27-35) 0.682
35)
48.56+4.64 48.08+5.13
Erkekyast — 474s-60) 46 (45-64) 0880
Onceki
2.19+1.51 2.23+0.83
deneme 2 (1-7) 2 (1-3) 0.475
sayis1
Toplanan 11.14+1.46 10.17+£3.37 0534
oosit sayisi 11 (9-13) 10 (5-15) '
MI1 oosit 10.00+1.52  8.00+3.57 0366
sayis1 10 (8-12) 9 (2-12) '
3.Giin
8.14+2.54 7.00+3.03
embryo 8 (4-11) 6.5 (3-11) 0.445
sayis1
3.Giin
kaliteli 3.2942.05 4.83+2.31 0.295
embryo 4 (0-6) 4.5 (2-8) '
sayisi
5.Giin
embryo 2.00£2.08  3.00£3.22 o5,
sayIsl 2 (0-6) 2(0-7) '
Transfer
giinii
3.giin n(%) 142((27553) 121((185446)) 0.663"
5.giin n(%) '
Transfer
edllen_ 1.06+0.25 1.23+0.43 0.449
embriyo 1(1-2) 1(1-2)
sayisi
Kaliteli
: 0.69+0.60 0.85+0.68
embriyo 1(0-2) 1(0-2) 0.589
sayisi

*:Mann Whitney U test T:Fisher’s Exact test

Tablo 4: Canli dogum ve disiik ile sonuglanan

sikluslarin sperm parametrelerinin karsilastiriimasi

Canh dogum ile Disiik ile
sonu¢lanan *
sonuclanan -
sikluslar (n=16) sikluslar
(n=13)
Ort£SS Ort£SS
Ortanca (Min-  Ortanca
Mak) (Min-Mak)
Yikama
Gncesi  SPerm
volum 3(1.0-5.0) 25(1.0-4.5) 0.121
(ml)
Sperm sayisi ) )
(milyon/mi) 19 (6-90) 22 (3-95) 0.374
Sperm
motilitesi 41 (0-76) 35 (16-76) 0.682
Motilite
%t+d 0 (0-8) 0(0-12) 0.983
Motilite
%+3 27.5(0-396) 21 (8-67) 0.948
Motilite
Y 9.5 (0-20) 8 (4-17) 0.682
Motilite
%+l 56.5 (0-95)  65(24-84) 0.232
Yikama
sonrasi
Yikama
sonrast 145(3-60) 12 (1-80) 0.503
sperm sayisi
(milyon/ml)
Yikama
sonrasi
Sperm 75 (0-95) 70 (20-95) 0.308
motilitesi
Motilite
%td 7.5 (0-20) 5(0-20) 0.983
Motilite
%+3 61.5(0-85)  55(12-73) 0.232
Motilite
%2 45 (0-11) 2(0-10) 0.812
Motilite
%+l 25 (0-85) 30 (5-80) 0.110

*:Mann Whitney U test
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TARTISMA

Bu calismada YUT uygulanan hastalarda, ileri baba
yasinin artmis diisiik oranlartyla iliskili oldugu, ileri
baba yasinda yikama dncesi ve sonrasi sperm sayisinin
ve motilitesinin siklus ve gebelik sonuglarini
etkilemedigi goriildii.

Spontan  gebeliklerin  yaklasik %10-15" diisiikle
sonuglanmaktadir (14). Bir¢ok infertilite merkezinden
alinan veriler dogrultusunda, YUT ile elde edilen
gebeliklerde diisiik insidansinin = %18-30’a  ¢iktig1
bildirilmistir (15). Calismamizda diisiik oran1 %44.8 ile
artmig bulunmustur. Sperm genomunun bozulmasi,
anormal erken embriyonik gelisime, embriyo
anoploidisine ve embriyonun genetik stabilitesi ile
bitiinliigli icin gerekli olan erken embriyo genom
aktivasyonunun etkilenmesine neden olur. Fertilizasyon
asamasinda veya sonraki embriyonik  gelisim
asamasinda, oosit tarafindan veya sperm DNA hasar
onaritm  mekanizmalartyla embriyo  mozaisizmi
olusturarak genetik onarim her zaman miimkiindiir.
(16). Ancak, ileri baba yasiyla birlikte erkek germ
hiicrelerinde goriilen sperm genomundaki bozulma;
onarim basarisizligina, de novo mutasyonlara ve yapisal
kromozomal degisikliklerine yol agabilir. Bu
mutasyonlarun aktarimi, zigotlarin ve erken dénem
embriyolarn viabilite olasiliklarin1 azaltir. Tleri babalik
yastyla birlikte artan disiik oraninm, tiim bu olumsuz
etkilere ilaveten sperm DNA fragmentasyonundaki artig
ve azalmig sperm kalitesiyle de, aciklanabildigi ifade
edilmektedir (17).

Genis ¢apli baska bir ¢aligmada da, 1023 oosit donasyon
siklusunun retrospektif analizinde erkek yasinin 50°nin
ustiinde oldugu ciftlerde diisiik oran1 %41.8 ile artmis
olarak bildirilmistir (3). Yine erkek yasinin 40 ve
ustiinde oldugu sikluslar inceleyen bir diger ¢alismada
diisiikk oranlarinin %47’¢ kadar ¢iktigi bildirilmistir.
Ancak bu caligmada erkek faktor infertiltesine sahip
olgularin da dahil edilmesi artmig diigiik oranlarini
aciklayabilir. Calismamizin sonuglari bu galigmalarla
paralellik gostermektedir. Literatirde, az sayida
caligmada baba yasmin ileri oldugu gebeliklerdeki

diisiik oranlar bildirilmistir ve konuya dair fikir birligi

yoktur. Oosit donasyon sikluslarinda erkek yasinin 45-
49; 50-54 ve >55 olarak gruplandirildigr bir bagka
retrospektif ¢aligmada ise diigiik oranlari; %6.5, %10.7
ve %6.9 olarak bildirilmistir (18). Ancak bu ¢alismada
dondr oositlerinde yas grubunun 21-33 olarak
sinirlandirilmasi, diigiik oranlarinin beklenenin altinda
cikmasiyla iligkilendirilebilir, ilaveten s0zii gegen
calismada alt gruplarda az sayida hasta mevcuttur.
Calismamizin bir diger bulgusu; ileri baba yasinda
gebelik pozitif veya negatif olan sikluslarla, canli
dogum veya diisiik ile sonuglanan sikluslarda 3. giin ve
5.gilin embryo sayilari ile kaliteli embryo sayilarinin ve
transfer edilen embryo sayilarinin benzer olmasidir.
Literatiirde benzer dizaynda c¢aligma bulunmamasi
nedeniyle sonuglarimizi onceki caligmalarla
kargilagtiramadik. Ancak bu sonuclar, gruplar arasindaki
sperm DNA fragmantasyon (SDF) diizeylerinin farkli
olmas1 hipoteziyle agiklanabilir. Ozellikle 35 yasin
altinda oosit DNA onarim mekanizmalarinin sperm
DNA hasarmi etkin bir sekilde onarabildigi
bilinmektedir ancak mekanizmalar olduk¢a komplekstir
(19). Sperm DNA fragmentasyonu arttiginda DNA
onarim mekanizmalarimin paternal genom defektlerini
onarmadaki ve embryo kompetansi iizerindeki etkisi net
degildir. Calismamizda SDF diizeylerinin bakilmamis
olmasi limitasyonlardan biridir.

Bu c¢alismada, gebelik pozitif veya negatif olan
sikluslarla, canli dogum veya diigiikk ile sonuglanan
sikluslarda yikama Oncesi ve sonrasit sperm sayi ve
motilitesinde de gruplar arasinda fark gosterilememistir.
Yirmi iki bin ICSI siklusunu igeren gebelik ve canlt
dogum oranlariyla semen parametrelerinin iligkisinin
incelendigi bir caligmada da gebelik ve canli dogum
oranlariyla sperm sayi ve motilitesi arasinda iliski
gosterilemezken, gebelik ve canli dogum oranlar1 igin
sperm morfolojisinin daha iyi bir prediktér oldugu
bildirilmistir (20). Bu bulgular ¢alismamizi desteklese
de, retrospektif olarak inceledigimiz verilerin arasinda
sperm  morfolojisinin  bulunmamast  bir  diger
limitasyondur.

Hasta sayisinin az olmasi ¢alismamizin en O6nemli

limitasyonudur. Tiirkiye’de evlilik yasmin daha geng
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olmas: ve ileri baba yasinda YUT icin bagvuran hasta
sayisinin az olmasi nedeniyle daha genis bir 6rneklem
biiyiikliigiine ulagilamamustir. [laveten SDF analizi gibi
ileri tetkiklerin, maliyet nedeniyle hastalar tarafindan
nadiren tercih edilmesi nedeniyle sperm analizleri
detaylandirilamamustir.

Sonug olarak YUT uygulanan olgularda ileri baba yast
artmig diisiik oranlariyla iliskili olabilir, bu hasta
grubunda siklus ve gebelik sonuglarma etki eden
faktorler degerlendirilirken sperm sayis1 ve motilitesi
disinda daha kapsamli semen analizlerinin yapilmasi ve
diger parametrelerin de g6z Oniinde bulundurulmasi

gereklidir.
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COMPARISON OF DIRECT AND INDIRECT COSTS OF
MAGNETIC RESONANCE AND COMPUTED TOMOGRAPHY
IN THE EVALUATION OF INCIDENTAL ADRENAL MASSES

Insidental Adrenal Kitlelerin Degerlendirilmesinde Manyetik Rezonans ve Bilgisayarl
Tomografinin Direkt ve Dolayli Maliyetlerinin Karsilagtirilmasi

Mutlu GUNES!

! University of Health Sciences, Bursa Yiiksek Ihtisas Training and Research Hospital, Division of Endocrinology Diabetes and
Metabolic Diseases, BURSA, TURKIYE

ABSTRACT

Objective: It was planned to compare the direct and indirect
costs of computed tomography (CT) and magnetic resonance
(MR) methods in the differentiation of adrenal adenoma and
non adenoma.

Material and Methods: CT, MR, pathology, laboratory and
other information of the patients were obtained from the patient
files. Radiological examination and unilateral laparoscopic
obtained from the
accounting department. For cost calculation; the scenario was

adrenalectomy cost information was

used in which 500 patients were referred equally to CT and MR,
individuals diagnosed with non-adenoma were referred to the
operation after the first control, individuals diagnosed with
adenoma were followed, and standard follow-up was done

every 6 months for 4 years.

Results: A total of 31 patients (8 males and 23 females) were
eligible for the study. The mean age of the patients was
48.1+17.7 years. In the CT group, an excess cost of 609,0 b per
person for 1 year and 24359 b per person for 4 years was
incurred. In the diagnosis of adenoma and non-adenoma, CT
was inaccurate in 24.4% of patients, whereas MR was
in 52%. When used for the
pheochromocytoma, it was found that in the CT group, 609,0

inaccurate diagnosis of
b per person for 1 year and 2435,9 b per person for 4 years
resulted in an excess cost, whereas CT was erroneous in 17.6%
of patients and MR in 15.8% of patients. In the diagnosis of
malignancy, in the CT group, an excess cost of 522,2 H per
person for 1 year and 2088,7 H per person for 4 years was
incurred. It was determined that correct decision could not be
made in 33.2% of the patients in the CT group and in 5.8% of
the patients in the MR group.

Conclusion: The use of contrast-enhanced MR in patients of

adrenal masses reduces unnecessary interventions and the
resulting expenditures.

Keywords: Adrenal adenoma, computed tomography, magnetic

resonance

(07
Amag: Bilgisayarli tomografi (BT) ve manyetik rezonans (MR)
yontemlerinin adrenal adenom ve non adenom ayriminda direkt

ve dolayli maliyetlerininin karsilagtirilmasi planlanmistir.

Gerec ve Yontemler: Hastalarin BT, MR, patoloji, laboratuvar
ve diger bilgileri hasta dosyalarindan elde edildi. Sosyal
Giivenlik Kurumu’nun kontrastl BT i¢in 170 Tirk Liras: (),
kontrasthh MR i¢in 202 b, tek

stirrenalektomi i¢in 18036 b 6deme yaptig1 fatura boliimiinden

tarafli  laparoskopik
ogrenildi. Maliyet hesaplamasi i¢in, 500 hastanin esit olarak
BT’ye ve MR’a yonlendirildigi, non adenom tanis1 alanlarin ilk
kontrol sonrasi operasyona yonlendirildigi, adenom tanisi
alanlarin ise takip edildigi; standart takibin 4 y1l boyunca 6 ayda
bir yapildig1 senaryosu kullanildi.

Bulgular: Calismaya uygun olan 8 erkek ve 23 kadin olmak
iizere 31 hasta tespit edildi. Hastalarin yas ortalamasi 48.1+17.7
idi. BT kolunda 1 yil i¢in kisi bas1 609,0 b fazla, 4 yil i¢in kisi
basi 2435,9 b maliyet olugsmaktadir. Adenom ve non adenom
tanisinda BT'nin hastalarin %24.4'tinde, MR'n ise hastalarin
%S5.2'sinde hatal1 karar verdigi goriildii. Feokromasitoma tanisi
icin kullanildiginda BT nin 1 y1l i¢in kisi bas1 609,0 b; 4 yil i¢in
kisi bas1 2435,9 b fazla maliyet olusturdugu, buna karsin BT'nin
hastalarin %17.6'sinda, MR'in ise hastalarin %15.8'inde hatali
karar verdigi tespit edildi. Malignite tanisinda BT kolunda 1 yil
icin kisi bas1 52,2 b, 4 yil i¢in kisi bag1 2088,7 b fazla maliyet
%33.2'sinde,
karsililk MR grubunda %5.8'inde dogru karar verilemedigi

olusmaktadir. BT grubunda hastalarin buna

saptandi.

Sonu¢: Endokrinoloji  poliklinigine yonlendirilen adrenal
MR kullanilmasi

bundan kaynakli

kitlelerin degerlendirilmesinde kontasth

gereksiz  miidahaleleri ve harcamalar1

azaltmaktadir.

Anahtar Kelimeler: Adrenal adenom, bilgisayarli tomograffi,

manyetik rezonan
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INTRODUCTION
The increase in the frequency of use of imaging methods
in daily practice has led to a higher incidence of
incidental adrenal masses. It has been reported that the
frequency of adrenal adenoma in the community is 3.5%
(1), and its frequency increases up to 7% with age (2).
The incidence of primary adrenal cancer in adrenal
adenomas is approximately 5% (3).
Evaluation of detected adrenal masses consists of two
basic steps; the first step is to determine whether there is
hormone hypersecretion which can be assesed by
cortisol, aldosterone and catecolamine levels (4).
The second step in the evaluation of detected adrenal
masses; is the distinction between adenoma and non-
adenoma. Primary adrenal cancer, metastases,
lymphoma, pheochromocytoma, and inflammatory
processes are radiologically defined as non-adenoma
due to their low fat content (5). International guidelines
generally recommend CT for the detection of non-
adenomas because of its effectiveness and low cost (4).
It is suspected in terms of malignancy that the detected
adrenal lesions have irregular border, inhomogeneous
structure, calcification, mass diameter >6 cm, a
“washout” of contrast after 15 min of less than 40% and
hounsfield unit (HU) value >10 on CT findings (4).
There are few studies comparing the efficacy of CT and
MR in the differentiation of pathologically confirmed
adrenal lesions from adenoma and non-adenoma (6,7).
In addition, studies evaluating the direct and indirect
costs of the preferred imaging method and screening
tests are much less (8).
CT and MR costs are close in our country. For this
reason, it is planned to compare the direct and indirect
costs of contrast-enhanced CT and contrast-enhanced
MR imaging methods over a 4-year period in the
differentiation of adrenal lesions referred to the

endocrinology outpatient clinic.

MATERIALS AND METHODS
Patients who applied to the endocrinology, metabolism
and diabetes clinics between January 2016 and June

2022 were searched through the hospital database. A

total of 821 patients diagnosed with adrenal adenoma,
who met the criteria and whose file information could be
obtained, were identified. The present study was
approved by the ethics committee of the Health Sciences
University, Bursa Yuksek Ihtisas Training and Research
Hospital (2011-KAEK-25 2022/02-11). CT, MR,
pathology, laboratory and other information of the
patients were obtained from the patient files. For cost
calculation, social health insurance (SHI) payment
information for the year 2022 was obtained from the
accounting department; CT with contrast was 170
Turkish Lira (b), MR with contrast was 202 b and the
package price of unilateral laparoscopic adrenalectomy
was 18036 b.

For price calculation; it is stated that 500 adenoma
patients were referred equally to CT and MR, and there
was no data on how many of those diagnosed with non-
adenoma were referred for the operation at the 2nd or
3rd follow-up, after the 1st control. The scenario was
used, in which those diagnosed with adenoma were
followed, and standard follow-up was done every 6
months for 4 years.

IBM® SPSS Statistics 20 program was used to compare
the data. After the normal distribution was determined,
the independent samples "t" test was performed for the
data showing normal distribution. A p<0.05 was

considered statistically significant.

RESULTS

General features

31 patients, 8 men and 23 women, who were operated
and whose file information was obtained, were
identified. The mean age of the patients was 48.1+17.7
years, the mean age was 44.1+25.2 years in those
diagnosed with non-adenoma, and 50.1+13.1 years in
those diagnosed with adenoma (p>0.05). The largest
tumor (TM) diameter was found to be 49.5+35.0 mm in
the whole group, the largest TM diameter was 72.1+22.4
mm in the non-adenoma group, and the largest TM
diameter was 38.7+30.9 mm in the adenoma group

(p=0.004). As radiological examination, 19 patients

KUTFD | 116



Giines M
Cost of Imaging in Adrenal Masses

KU Tip Fak Derg 2023;25(1):115-121
Doi: 10.24938/kutfd. 1216853

were evaluated with MR, 18 patients with CT, and 6
patients were evaluated with both CT and MR.

Cost calculation in the differentiation of adenoma and
non-adenoma;

In the MR group, radiological examination costs 653672
b in 4 years for 500 people, and in the CT group,
radiological examination costs 425000 % in 4 years for
500 people. Due to the use of MR, the cost of
radiological examination for 4 years is 457,3 b, and the
annual cost is 114,3 b per person. In addition, when the

cost is calculated based on the situation in which non-

adenoma patients are referred to adrenalectomy, the

total cost is 3402360 b in the MR group and 4849000 b
in the CT group. In the CT group, an extra cost of
2893,3 b per person for 4 years and 723,3 b per person
for 1 year is incurred. When the excess radiological cost
is deducted, an extra cost of 2435,9 1 per person for 4
years and 609,0 b for 1 year per person occurs in the CT
group.

In addition to the high cost of using CT and MR as a
radiological examination, the correct decision could not
be made in 122 (24.4%) of 500 patients in the CT group

and in 26 (5.2%) of 500 patients in the MR group.

CT
/ 500 \
Adenoma Non adenoma

Decision of the test / 300 (60%) \ W 200(40%) \

Adenoma Non adenoma Adenoma Non adenoma
Factual situation 267 (89%) 33(11%) 89 (14.4%) 111 (55.6%)
Ratio of all patients 53.4% 6.6% 17.8% 222%

MR
/ 500 \
Adenoma Non adenoma
Decision of the test l/ 342 (68.4%) \ L 1016 S
Adenoma Non adenoma Adenoma Non adenoma

Factual sitnation 342 (100%) 0 26(16.7%) 132(83.3%)
Ratio of all patients 68.4% 0% 52% 264%

Figure 1: Decision of the test and factual situation for the diagnosis of adenoma and non adenoma, assuming that 500

people are referred equally to MR and CT

Cost calculation for the diagnosis of heochromocytoma
In the MR group, radiological examination costs 653672
b in 4 years for 500 people, and in the CTgroup,
radiological examination costs 404600 b in 4 years for
500 people. Due to the use of MR, the cost of
radiological examination for 4 years is 498,1 H and the
annual cost is 124,5 b per person. In addition, in non-
adenoma patients referred to adrenalectomy, the total
cost is 2745560 b in the MR group and 5099140 b in the

CT group. In the CT group, an extra cost of 4707,2 & per
person for 4 years and 1176,8 b per person for 1 year is
incurred. When the excess of radiological cost is
deducted, an extra cost of 4209 b per person for 4 years
and 1052,3 b per person for 1 year occurs in the CT
group.

In addition to the high cost of using CT as a radiological
examination, the correct decision could not be made in
88 (17.6%) of 500 patients in CT group, and 79 (15.8%)
of 500 patients in the MR group.(Figure 2)
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- A

Adenoma Pheochromocytoma

Decision of the test 235 (47%) < 265 (53%) \

Adenoma Pheochromocytoma Adenoma Pheochromocytoma
Factual sitnation 235 (100%) 0 88(33.3%) 177 (66.7%)
Ratio of all patients  (47%) %) (176%) (354%)

MR
/ 500 \
Adenoma Pheochromocytoma
ision of the test / 342 (68.4%) \ / 158 (31.6%) \

Adenoma Pheochromocytoma Adenoma Pheochromocytoma
Factual situation 342 (100%) 0 (0%) 79 (50%) 79 (50%)
Ratio of all patients  68.4% 0% 158% 15.8%

Figure 2: Decision of the test and factual situation for the diagnosis of pheochromocytoma, assuming that 500 people

are referred equally to MR and CT

Cost calculation for the diagnosis of malignant mass

In the MR group, radiological examination cost is
718312 b in 4 years for 500 people, while in the CT
group, 493000 b radiological examination costs are
incurred in 4 years for 500 people. Due to the use of MR,
the cost of radiological examination for 4 years is 450,6
b, and the annual cost is 112,7 B per person. In addition,
in non-adenoma patients referred to adrenalectomy, the
total cost is 2745560 b in the MR group and 4015200 b

in the CT group. In the CT group, an extra cost of 2539,3
b per person for 4 years and 634,8 b per person for 1 year
is incurred. When the excess radiological cost is
deducted, inthe CT group 2088,7 1 for 4 years and 522,2
b for 1 year excess cost was detected per person.

In addition to the high cost of using CT as a radiological
examination, the correct decision could not be made in
166 (33.2%) of 500 patients in CT group, and 29 (5.8%)
of 500 patients in the MR group.

Adenoma

Malignancy

Decision of the test / 300 (60%) \ / 200 (40%) \
Adenoma Malignancy Adenoma Malignancy
Factual situation 267 (89%) 33(11%) 133 67
Ratio of all patients (53.4%) (6.6%) (26.6%) (13.4%)
MR
/ 500 \
Adenoma Malignancy
Decision of the test / 382(76.4%) \ / 118 (23.6%) \
Adenoma Malignancy Adenoma Malignancy
Factual situation 382 (76.4%) 29(25%) 89(75%)
Ratio of all patients  (76.4%) (5.8%) (17.8%)

Figure 3: Decision of the test and factual situation for the diagnosis of primary or secondary adrenal malignancy,
assuming that 500 people are referred equally to MR and CT
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DISCUSSION

In the light of our study, it is clearly seen that contrast-
enhanced CT is insufficient in the differentiation of
adenoma and non-adenoma adrenal lesions referred to
the endocrinology outpatient clinic in conditions where
the costs are close to each other, and this situation will
increase indirect costs such as unnecessary
adrenalectomy and hospitalization. If there is a
significant difference between CT and MR costs; it
seems more appropriate to evaluate with contrast-
enhanced MR before adrenalectomy and in case of
clinical and radiological incompatibility.

Differentiation of adrenal adenoma and non-adenoma
with CT is basically based on HU values in the
unenhanced, portal phase and late series (9). The HU
values in the unenhanced series are the most commonly
used to differentiate between adrenal adenoma and non-
adenoma, with a sensitivity of 0.96 and a specificity of
around 0.73 (6, 10-12). In non-contrast series, if the HU
value is below 10, adenoma is diagnosed (10-12), but it
is not easy to distinguish between adenoma and non-
adenoma with HU values >10 (6). In order to correct this
situation, the absolute and relative contrast washout
ratio, which is calculated according to the HU value in
the early and late portal phase, is examined (9).
However, despite all these, the reliability of CT in the
distinction between adenoma and non-adenoma is not at
the required level (9). The situation is slightly better in
contrast-enhanced MR. In their study, Inan et al. found
the sensitivity of contrast-enhanced MR as 93% and the
specificity as 100% (13). However, MR is a more
expensive and time-consuming technique than CT. In
our study, it was observed that in 166 (33.2%) of 500
patients an incorrect decision was made in the case of
using CT as a radiological examination, whereas in 29
(5.8%) of 500 patients an incorrect decision was made
in the case of using MR. Advanced evaluation is
required in patients who are referred to the
endocrinology outpatient clinic with suspected adrenal
non-adenoma; requesting contrast-enhanced CT as the
second examination to distinguish between adenoma

and non-adenoma will cause the patient to receive

unnecessary re-radiation and unnecessary adre-
nalectomy at a higher rate than MR. In addition,
considering that patients should be followed for at least
4 years, MR imaging seems to be more appropriate in
terms of decision-making, since it does not contain
radiation in this process.

When the Turkish digital database was searched, we
could not find any study comparing the direct and
indirect costs of CT and MR in the diagnosis of adrenal
adenoma and non-adenoma, but there may be studies
that are not included in the index. Dwamena et al.
evaluated the cost-effectiveness of nine different
diagnostic methods, including non-contrast CT,
chemical shift MR, and 1131-6B-iodomethyl-
norcholesterol (NP-59) scintigraphy in their analysis,
and they found that a cut-off value of HU<10 in non-
contrast CT was accepted as adenoma, the
cost/effectiveness of CT and MR was similar, and NP-
59 scintigraphy was the most cost-effective method
(14). In their analysis, they determined that the MR was
more reliable than CT, but CT was more cost/effective
CT (14). Unlike our study, there is a significant
difference between the prices of CT and MR in the
studies of Dwamena et al. (14). In the studies of
Lumachi et al.(15), it is seen that the price of CT is 120
euro (€) and the price of MR is 450 euro (15). In this
study, the sensitivity of CT was found to be 80-85%,
specificity 65-70%, price/effect ratio 1.46; the
sensitivity of MR was found to be 90-95%, specificity
80-85%, and price/effect ratio 4.89 (15). The ratio of
MR price/CT price is 3.75, MR price impact ratio/CT
price/effect ratio is 3.35, in this case, we can say that MR
makes more accurate decision in case of equal price
(15). The price difference between them is almost 4
times. Although there is such a price difference, CT is
generally preferred because the diagnostic accuracy
does not differ from each other at the same rate (15). In
our country, the price difference between MR and CT is
not very significant, which leads to questioning the
indirect costs caused by the diagnostic power of CT and
MR.
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Weaknesses of the study; firstly, the study population is
very small, larger-scale studies will contribute to the
enlightenment of the subject. Another weakness is that
the follow-up status of the patients who were not
referred for the operation is not known. With this
information, a more accurate cost-effectiveness analysis
can be made. Since the study design was retrospective,
the number of patients to be enrolled was not calculated
in prior, and since patient information was obtained
from patient files, no comparison could be made
regarding the technical methods used.

In our country, contrast-enhanced MR instead of CT for
further radiological evaluation and follow-up in patients
referred to the endocrinology outpatient clinic for
adenoma and non-adenoma examination, contributes to
lower the total costs by reducing unnecessary

interventions.
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THE RELATION BETWEEN SEVERITY OF COVID-19

DISEASE AND VITAMIN D LEVEL IN CHILDREN

Cocuklarda COVID-19 Siddeti ile D Vitamini Arasindaki Iligki

Tahir DALKIRAN!

Sevean IPEK?

! Necip Fazil City Hospital, Pediatric Intensive Care Unit, KAHRAMANMARAS, TURKIYE
2 Mustafa Kemal University, Department of Pediatrics, HATAY, TURKIYE

ABSTRACT
Objective: It is suggested that vitamin D regulates the immune
response in infectious and autoimmune diseases. In our study,
we aimed to compare vitamin D levels in pediatric patients with

severity of COVID-19 disease and a healthy control group.

Material and Methods: Retrospectively, we compared the
serum vitamin D levels in patients between 1 month and 18
years of age who were followed up with the diagnosis of
COVID-19 in the pediatric intensive care unit (PICU) and
pediatric ward of Necip Fazil City Hospital with as a control
group healthy children who outpatient between March 2020 and
November 2020.

Results: Fifteen pediatric patients hospitalized in the COVID
PICU and 25 pediatric patients hospitalized in the COVID
pediatric service and 40 children in the healthy control group
were included. Vitamin D level in PICU was found to be lower
than inward median (min-max) was 11.69 (3-27) ng/mL vs 20.8
(6.3-36.8) ng/mL (p=0.005).

Conclusion: In our study, we showed that vitamin D deficiency
may be a risk factor for having severe COVID-19 disease.
Vitamin D supplementation can help the treatment of severe
clinical disease COVID-19 by balancing the immune system
and response to infection.

Keywords: Child, COVID-19, pandemics, vitamin D

(074
Amag: Koronaviriis hastaligi-2019 (COVID-19) pandemisi
kiiresel olarak biiyiik bir halk saglig1 sorunu olusturmaktadir. D
vitamininin enfeksiy6z ve otoimmiin hastaliklarda bagisiklik
yanitim diizenledigi ileri siiriilmektedir. Calismamizda COVID-
19 hastaligini hafif, orta ve agir klinik tabloda geciren gocuk
hastalarda ve saglikli kontrol grubunda D vitamini diizeylerini

karsilastirmay1 amagladik.

Gerec ve Yontemler: Retrospektif olarak Mart 2020 ve Kasim
2020 tarihleri arasinda Necip Fazil Sehir Hastanesi’ nde Cocuk
Yogun Bakim Unitesi’ nde ve Cocuk Saghgi ve Hastaliklari
servisinde COVID-19 tanist ile takip edilen 1 ay ile 18 yas arasi
cocuk hastalarin serum D vitamini diizeylerini ve kontrol grubu
olarak ta poliklinik kontroliine gelen saglikli ¢ocuklarin serum

D vitamini diizeylerini karsilagtirdik.

Bulgular: COVID Cocuk Yogun Bakim Unitesi’ nde yatan 15
cocuk hasta ve COVID c¢ocuk hastaliklar1 servisinde yatan 25
cocuk hasta ¢alismaya dahil edildi. Saglikli kontrol grubunda 40
cocuk caligsmaya dahil edildi. Hasta gruplart arasinda cinsiyet
ve yas acisindan fark yoktu (p>0,05). Cocuk yogun bakim
iinitesinde yatan hastalarin 25-OH D vitamini diizeyi; ¢ocuk
hastaliklar1 servisinde yatan hastalarin 25-OH D vitamini
diizeyinden anlamli olarak diigiik bulundu (median (min-max)
11,69 (3-27) ng/mL ve 20,8 (6,3-36,8) ng/mL idi (p=0,005).

Sonug¢: Calismamizda D vitamini eksikliginin COVID-19 u
ciddi olarak geg¢irme agisindan bir risk faktorii olabilecegini
bagisiklik
enfeksiyona cevabr dengeleyerek agir klinik diizeyde gegirilen

gosterdik. D vitamini destegi, sistemini  ve
COVID-19 hastaliginin tedavisinde yardimeci olabilir.

Anahtar Kelimeler: Cocuk, COVID-19, pandemi, vitamin D

wr E Correspondence / Yazisma Adresi:

'Ei'.:.r.; I Phone / Tel: +905303904616
-'k..ln-_.:_l:l_u Received / Gelis Tarihi: 06.03.2023

’ Dr. Tahir DALKIRAN

m #-L'} =1 Necip Fazil City Hospital, Pediatric Intensive Care Unit, KAHRAMANMARAS, TURKIYE
E-mail / E-posta: tahirdalkiran@hotmail.com
Accepted / Kabul Tarihi: 31.03.2023

KUTFD | 122


https://orcid.org/0000-0001-7064-8011
https://orcid.org/0000-0002-1406-4895

Dalkiran T & ipek S.
Covid-19 and Vitamin D

KU Tip Fak Derg 2023;25(1):122-127
Doi: 10.24938/kutfd. 1261074

INTRODUCTION

The epidemic, defined as coronavirus disease-19
(COVID-19) in Wuhan, China in December 2019,
spread all over the world in a short time (1). The World
Health Organization declared on March 11, 2020 that it
considers this epidemic a global pandemic (2). It has
been reported that the virus causes severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
accompanied by complications such as septic shock, and
results in high mortality in patients with chronic diseases
and elderly patients (3). Although it was stated that
children were affected less than adults at the beginning
of the pandemic, it was observed that children were also
exposed to infection at least as severely as adults (4).

It is suggested that vitamin D regulates the immune
response in infectious and autoimmune diseases (5). It
has powerful effects on the immune system. Calcitriol,
the active form of vitamin D, regulates the production of
antimicrobial peptides such as cathelicidin and defensin,
which control the natural intestinal flora and support
intestinal  barriers.  Again, the expression of
antimicrobial peptides such as defensin and cathelicidin
produced in immune system cells such as monocytes,
neutrophils and NK cells increases in the presence of
vitamin D (6). In addition, connexin-43 in epithelial
barriers may protect the lungs against infection by
increasing the expression of proteins involved in
intercellular junctions such as tight junctions and E-
cadherin (7). Studies have shown a relation between the
severity of infectious respiratory tract-related diseases
such as tonsillopharyngitis, bronchiolitis, pneumonia,
and influenza and vitamin D deficiency (8). It is reported
that the severity of the disease decreases in respiratory
tract infections with the administration of vitamin D (9).
In our retrospective study, we aimed to compare the
vitamin D levels of pediatric patients with COVID-19 in
need of intensive care with a milder clinical picture of
pediatric patients with COVID-19 disease and a healthy
control group. Thus, we aimed to show how vitamin D
affects the course of COVID-19 disease in children.
When we scanned the literature, we found that although

there are many studies showing a relationship between

serum vitamin D level and the clinical course of
COVID-19 disease, serum vitamin D levels were not
compared between patient groups with mild-severe
clinical COVID-19 disease. Therefore, we think that we

will contribute to the literature with our study.

MATERIALS AND METHODS

Between March 2020 and November 2020, the records
of pediatric patients between 1 month and 18 years of
age who were followed up with the diagnosis of
COVID-19 in the pediatric intensive care unit and
pediatric ward of Necip Fazil City Hospital were
retrospectively scanned. The control group was
determined as healthy children aged between 1 month
and 18 years who came to the outpatient clinic. Patients
whose vitamin D levels were measured were randomly
enrolled in the study. Patients with bone metabolism
disorders were excluded from the study. Demographic
characteristics and 25-OH vitamin D levels of the
patients were recorded. 25 - OH Vitamin D level below
20 ng/mL (<50 nmol/L) Vitamin D deficiency, values
between 21-29 ng / mL (52.5-72.5 nmol / L) insufficient
vitamin D level, values above 30 ng / ml those above
were accepted as normal vitamin D levels (10,11).
Calcium, phosphorus, alkaline phosphatase and
parathyroid hormone levels of the patients were
measured. Reference ranges 8.8-10.8 mg/dl for calcium,
1-3 yr 3.8-6.5, 4-11 yr 3.7-5.6, 12-15 yr 2.9-5.4, 16-19
yr 2.7-4.7 mg/ dl for phosphorus, <18 y 33-345 U/L for
alkaline phosphatase, 16 to 60 ng/mL for parathyroid
hormone (12).

The clinical level of COVID-19 patients was classified
as asymptomatic, mild, moderate, severe and severe
according to the clinical, laboratory and chest
radiography findings of the patients (13). Accordingly,
cases with a positive COVID-19 RT-PCR test without
clinical and radiological findings are asymptomatic;
Patients with upper respiratory tract infection symptoms
such as fever, fatigue, myalgia, cough, sore throat, runny
nose and normal respiratory system examination are
mild; Cases of pneumonia with complaints of fever and
cough but without symptoms of dyspnea and hypoxemia

or cases with COVID-19 findings on chest computed
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tomography scanning are moderate; severe fever and
cough (arterial oxygen saturation <92%) in the early
period developing shortness of breath and central
cyanosis within one week; Cases with acute respiratory
distress or respiratory failure, shock, encephalopathy,
myocardial involvement, coagulation disorder and acute

kidney injury were classified as critical cases.

Statistical analysis

SPSS version 20.0 statistical package program was used
for data analysis. The conformity of the obtained data to
normal distribution was examined by visual (histogram
and probability graphics) and analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk tests). In the
display of the descriptive statistics of the study, mean £
standard deviation (SD) for continuous numerical
variables, minimum-maximum values, number (n) and
percentage (%) for categorical variables were used. Chi-
square or Fisher test was used to compare categorical
variables in comparison of groups. The statistic was
evaluated parametrically by means of t-test and one-way
ANOVA for normal distribution. The statistical
significance limit value was accepted as p<0.05. The

study was initiated after ethical consent was obtained.

RESULTS
The study included 15 pediatric patients diagnosed with

COVID-19 who were followed up in a severe clinical

picture in the pediatric intensive care unit, 25 pediatric
patients with a mild and moderate clinical picture
followed in the COVID pediatric clinic, and 40 healthy
children as the control group. The demographical and
laboratory data of the patients are shown in table 1.
There was no difference between the patient groups in
terms of gender and age. When all these 3 groups were
compared among themselves in terms of 25-OH vitamin
D levels, there was a statistically significant difference
between the groups (p<0.001). The 25-OH vitamin D
level of the patients in the pediatric intensive care unit
was found to be significantly lower than the patients in
the pediatric ward (p=0.005).When control and pediatric
patients were compared with each other, there was a
statistically significant difference (p=0.011). There was
no statistically significant difference in the calcium
levels of the patients. (p>0.05). There was a statistically
significant difference between the parathyroid hormone
levels, phosphorus and alkaline phosphatase levels of
the patients, respectively (p= 0.04, p<0.001, p=0.001).
The parathyroid hormone levels of the patients in the
intensive care unit were higher. Vitamin D
supplementation was provided to patients with vitamin

D deficiency and insufficiency in our study.

Table 1: 25-OH vitamin D level and demographical characteristics of the patients.

Pediatric Intensive Care Unit Pediatric ward Control .
n=15 n=25 n=40 P
0,
Sex n(%) 9/6 14/11 10/21 >0.05
(male/female)
Age (month)
(median (min-max)) 60 (4-192) 48 (3-192) 36 (3-204) >0.05
25-OH D vitamin (ng/L) 11.69 (3-27) 208 (6.3-36.8) 237 (168-54.1)  <0.001

(median (min-max))

Calcium mg/dL 10.05 (9.3-10.5) 09(83-108)  10.1(9.4-109)  >0.05
Fosfor mg/dL 435 (2.6-5.1) 3.9 (2.9-5.0) 4.6 (3.2-5.8) <0.001
Alp UIL 252 (82-859) 78 (43-403) 89 (33-205) 0.001
Parathyroid hormone ng/L 55 (26-132) 38 (17-78) 48 (28-112) 0.004

(median (min-max))
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DISCUSSION
In our study, serum vitamin D levels in pediatric patients
requiring intensive care due to COVID-19 were found
to be statistically significantly lower than those followed
in the pediatric ward. In addition, vitamin D levels of
patients requiring hospitalization were found to be lower
than healthy control patients. In a study conducted by Ye
et al. in adult patients with COVID-19, vitamin D levels
were found to be lower in patients requiring intensive
care, similar to our results (14). Yilmaz et al. and
Alpcan et al. showed vitamin D level low in pediatric
patients with COVID-19 (15,16). Respiratory viruses
such as SARS-CoV-2 are associated with
hypercytokinaemia (17). It is an infection initially
characterized by cytokine storm causing acute
respiratory  distress syndrome and macrophage
activation syndrome. Immune dysregulation develops
after this initial phase, which is the major cause of
sepsis-related deaths. The inflammatory response is
exacerbated by epithelial and endothelial cell damage
and increased viral replication (18). Vitamin D is a fat-
soluble hormone that is synthesized mainly in the form
of vitamin D3 by ultraviolet rays from sunlight on the
skin and, to a lesser extent, directly from the diet as
vitamin D2 (ergocalciferol) or D3 (cholecalciferol). The
main sources of vitamin D are fatty fish, fish oils, egg
yolks, cheese and vitamin D fortified foods. Recently, it
has been reported to be involved in immune regulation,
fetal development and pulmonary functions (7, 19). It
induces the synthesis of antimicrobial peptides such as
human beta defensin and cathelicidin from immune
system cells such as neutrophils and macrophages, and
epithelial cells of the intestinal and respiratory system
(20,21). It can inhibit the production of proinflammatory
cytokines (22). It can induce the generation of
immunosuppressor regulatory T cells (Treg) and release
of anti-inflammatory IL-10 from T cells (5,23). Vitamin
D exerts an anti-inflammatory effect by reducing T cells
so by indirectly reducing inflammatory cytokines and
directly inhibiting IFN-y (24). Vitamin D's
immunomodulatory effect may be beneficial in viral

infections ve SARS-CoV-2 infections. There is no

consensus on the normal values of vitamin D in children
and adults. Many studies have reported that the normal
range of vitamin D should be 30-100 ng/mL (25). The
immunomodulating effect of vitamin D can be achieved
optimally within these ranges.

In the study, the parathyroid hormone levels of the in the
intensive care unit were found to be higher. An increase
in parathyroid hormone levels is an expected situation in
vitamin D deficiency. (11). Although there was a
statistically significant difference in phosphorus alkaline
phosphatase levels, it was found within normal
reference ranges.

The limitations of our study are the small number of
patients and a retrospective study. Further prospective
studies are needed to examine more patient numbers and
biochemical parameters.

In our study, vitamin D was found to be lower in patients
with severe COVID-19. This may indicate that vitamin
D deficiency and insufficiency may have an important
role in the prognosis of the disease. Therefore, treating
vitamin D deficiency or taking it as a supplement even
if vitamin D is not deficient can play a curative role in

the disease.
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Ozgiin Arastirma

HIiSTOLOJi OGRENEN TIP VE DiS HEKIMLiGI FAKULTESI
OGRENCILERINDE MOTiVASYON

Motivation in Medicine and Dentistry Faculty Students Learning Histology

Tiillay MORTAS!

! Kirikkale Universitesi T wp Fakiiltesi, Histoloji ve Embriyoloji A.D., KIRIKKALE/ TURKIYE

(074

Amag: Ogrencilerin  saglik bilimleri miifredatinda, temel

bilimleri O0grenmeye  yoOnelik  motivasyonlarina  az
odaklanilmigti. Bu c¢aligmanin amaci, saglik bilimleri
miifredatinda  insan  histolojisi ~ Ogrenen  Ogrencilerde,

motivasyonun farkli bilesenlerinin etkisini arastirmaktir.

Gere¢ ve Yontemler: Histoloji Motivasyon Olgegi, tip ve dis
hekimligi ikinci sinif lisans programlarmna kayith 235 6grenciye
(147 kadin ve 88 erkek), histoloji O6grenimine yonelik
motivasyon bilesenlerini karsilagtirmak i¢in kullanilmistir.

Bulgular: Bu c¢alismada histoloji

ogrencilerinin, dis hekimligi

Ogrenen tip fakiiltesi
Ogrencilerine  gore, kariyer
motivasyonu, 6z yeterlilik ve 6z belirleme bilesenlerinde daha
fazla motivasyona sahip olduklari saptanmistir. Cinsiyetin ise
histoloji 6grenme motivasyonunda farklilik gdstermedigi
goriilmiistiir.

Sonug: Arastirma sonuglari, histoloji 6grenme motivasyonunda
tip ve dis hekimligi 6grencilerinde farklilik oldugunu ortaya
cikarmistir. Bu sonuglar 6grenme siireglerini desteklemede,
miifredatin gelisiminde ve egitimin planlanmasinda faydali

olacaktir.

Anahtar Kelimeler: Motivasyon, histoloji, saghk bilimleri,
egitim

ABSTRACT

Objective: Little focus has been placed on the motivation of
students to learn basic sciences in the health sciences
curriculum. The aim of this study is to investigate the effect of
different components of motivation in students learning human
histology in the health sciences curriculum.

Material and Methods: Histology Motivation Scale, was used
to compare the motivational components for histology learning
in 235 students (147 female and 88 male) enrolled in second-
year medical and dentistry undergraduate programs.

Results: In this study, it was found that medical school students
learning histology had more motivation in career motivation,
self-efficacy and self-determination components than dentistry
students. It was observed that gender did not differ in histology
learning motivation.

Conclusion: The results of the research revealed a difference in
the motivation to learn histology among medicine and dentistry
students. These results will be useful in supporting the learning
processes, the development of the curriculum and the planning
of education.

Keywords: Motivation, histology, health sciences, education
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GIRiS

Egitim siirecinin motivasyonel boyutu, 6grencilerin
ogrenme davraniglart  iizerinde etkilidir.  Ciinkii
ogrencilerin  6grenmeleri motivasyonla dogrudan
iligkilidir. Yapilan caligmalarda ogrencilerin
ogrenmelerinde ve bilimsel siire¢ becerilerinin
gelisiminde, motivasyonun 6nemli bir katkis1 oldugu
belirlenmigtir (1). Motivasyonu yiiksek olan dgrenciler
daha iyi 6grenebilirler ve 6grendikleri kavramlart kendi
hayatlarinin ~ her alanmma yerlestirebilmektedirler.
Kompleks bir psikolojik yap1 olan motivasyon; herhangi
bir etkinligin baglamasin1 saglayan ve bu etkinligin
yoni, siddeti ve devamut iizerinde etkili olan siire¢ olarak
tanimlanmustir (2).

Yapilan tanimlamalarin 1s18inda motivasyon, egitim
aragtirmalarinmn ~ kilit unsuru olmustur. Ogrenme
siirecinde motivasyonun dogasini ve etkisini agiklamak
i¢in bir¢ok teori One siiriilmiistiir (3,4). Bu teorilerden
biri de sosyal bilissel teoridir. Sosyal biligsel teori’ye
gbre motivasyon; ¢evresel baglamlar, davranislar ve
kisisel 6zellikler arasindaki karsilikl etkilesimler olarak
anlasilir (4). Glynn ve arkadaslarina gore bu teoride;
ogrenciler kendi motivasyonlar1 ve davraniglar
tizerinde, 6grenme sonuglarina yol acacak bilingli bir
kontrol iistlendiklerinde 6grenmeleri etkilidir (5). Buna
gore fen 6grenme motivasyonu; i¢sel motivasyon, dissal
motivasyon, 0z belirleme ve 6z yeterlilikten olusan ¢ok
bilesenli bir yap1 olarak tanimlanmaktadir (3). Igsel
motivasyon, yeni fen bilgisi edinerek iiretilen dogal
doyumu igerirken; digsal motivasyon, somut bir amag
icin bir arag olarak fen 6grenmeyi igermektedir (4,5). Oz
belirleme, 6grencilerin fen 6grenimleri iizerinde sahip
olduklarin1 diisiindiikleri kontrolii ifade eder; 6z yeterlik
ise ogrencilerin fende basarili olabileceklerine dair
inanglarii ifade etmektedir (6).

Motivasyon saglik bilimleri egitiminde onemli bir
faktordiir, c¢iinkii Ogrencilerin iyi bir akademik
performans, refah ve memnuniyet elde etmelerine
yardimer olur. Bu faktdr ozellikle saglik bilimleri
miifredatinda yer alan anatomi, histoloji ve fizyoloji gibi
temel Dbilimlerin  6grenilmesinde Onemlidir  (6).

Ogrencilerin fen 6grenme motivasyonu iizerine yapilan

aragtirmalar artmig olsa da, saglik bilimleri
miifredatinda temel bilimleri 6grenme motivasyonuna
az odaklanilmigtir (7). Insan histolojisi; insan
viicudundaki hiicrelerin, dokularin ve organlarin
mikroskopta  gorildiigi  sekliyle incelenmesiyle
ilgilenen biyoloji ve saglik bilimlerinin bir dalidir. Tip
ve dis hekimligi programlari, temel veya klinik 6ncesi
miifredatlarmin ~ bir  pargast  olarak  histolojiyi
icermektedir. Histoloji dersi, 6grenciler i¢in anlagilmasi
zor, soyut bir konu olarak algilanir ve birgok &grenci
teori ile pratigi iliskilendirmede zorlanmaktadirlar (8).
Ayrica saglik bilimleri 6grencileri, gelecekteki klinik
veya profesyonel faaliyetleri i¢in viicudun normal
yapilarini ve islevlerini ifade etmede genellikle basarisiz
olmaktadirlar (9).

Bu calismada, Histoloji Motivasyon Olcegiyle
Ogrencilerin motivasyonuna bakilmigtir. Motivasyonun
farkli  bilesenleri  Ggrencilerin  fen  &grenme
davraniglarim etkileyebileceginden, her bilesenin etkisi
hakkindaki bilgi, histoloji 6grenme motivasyonunu
tesvik etmek icin faydali olacaktir (4). Calismanin amact
dogrultusunda asagida belirtilen sorulara cevap
aranmistir:

1- Tip fakiiltesi ve dis hekimligi fakiiltesi 6grencilerinin,
histoloji 6grenimine yonelik motivasyonlar1 (Igsel
motivasyon, 0z yeterlilik, 6z belirleme, basar1 ve
kariyer) arasinda anlamli farklilik var midir?

2- T1p fakiiltesi ve dig hekimligi fakiiltesi 6grencilerinin,
cinsiyetlerine gore histoloji &grenimine ydnelik
motivasyonlar1 (Igsel motivasyon, 6z yeterlilik, 6z
belirleme, basar1 ve kariyer) arasinda anlamli farklilik

var midir?

GEREC VE YONTEM

Calismanin tasarimi

Bu ¢alismada; 6zgiin formu Glynn ve arkadaslarinin (5)
gelistirdigi Fen Motivasyon Olgegine (Science
Motivation Questionnaire 1) dayanarak, histoloji
Ogrenen {iniversite Ogrencilerinin  motivasyonlari
aragtirilmistir. Olgek fen 6grenmeye yonelik gelistirilen
bir 6lgek olmasina ragmen; Glynn ve arkadaslar1 (5)

6leegin fizik, biyoloji ve kimya gibi alanlarda da
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kullanilabilecegini ifade etmislerdir. Olgegin gegerlilik
ve giivenirlik c¢alismasi Sen ve Yilmaz tarafindan
yapilmistir  (10).  Olgegin  uygulanabilmesi igin,
Tiirkgeye uyarlama ¢aligmasini gergeklestiren Sen ve
Yilmaz’dan gerekli izin e-posta yoluyla alinarak
uygulama asamasina ge¢ilmistir. Sonuglarin farkl
saglik bilimleri miifredatlarinda karsilastirilmasi igin;
calisma ayni derste, yilin aynt déneminde ve histoloji
Ogretiminden sorumlu ayni Ogretim {yesiyle, tip
fakiiltelerinde

fakiiltesi ve dis hekimligi

gergeklestirilmigtir.  Ayrica sosyodemografik veri
formu da olusturulmustur. Calisma, Kirikkale
Universitesi Girisimsel Olmayan Aragtirmalar Etik
Kurulu tarafindan onaylanmistir.

Orneklem

Bu calisma; Tirkiye’de 2021-2022 egitim yilinda,
Kirikkale Universitesi Tip Fakiiltesi ve Kirikkale
Universitesi Dis Hekimligi Fakiiltesi'nde yapilmustir.
Calismaya tip fakiiltesi ve dis hekimligi fakiiltelerinin
egitim miifredatlarmin pargasint olusturan, histoloji
dersine kayith 288 kisilik ikinci smif lisans
ogrencilerinin katilmasi planlanmistir. Ancak 19-26 yas
araliginda; tip fakiiltesinden 159 6grenci, dis hekimligi
fakiiltesinden 76 oOgrenci katilim  gOstermistir.
Ogrencilere goniilliilik esasina dayali olarak form
imzalatilmigtir. Caligmaya katilmalari ig¢in herhangi bir
ticret ddenmemistir. Ogrenciler katilimlariyla, histoloji
egitiminin iyilestirilmesine yardimci olacaklarina dair
bilgilendirilmiglerdir.

Enstriiman

Veri toplama araglar1 iki bolimden olugmaktadir.
Caligsmanin birinci béliimiinde 6grencilerin cinsiyet, yas
ve Universitede okumak istedikleri boliime yonelik
sorularin yer aldig1 sosyodemografik bilgiler (EK 1);
ikinci béliimde ise Histoloji Motivasyon Olgegine ait 25
madde (EK 2) yer almaktadir.

Sen ve Yilmaz’in (10) uyarlamasina gore hazirlanan
Histoloji Motivasyon Olgegi, 5 farkli bilesenden ve 25
maddeden olugsmaktadir. Bu bilesenler; 01, 03, 12, 17 ve
19. maddelerin yer aldig1 i¢sel motivasyon, 09, 14, 15,
18 ve 21. maddelerin yer aldig1 6z yeterlik, 05, 06, 11,
16 ve 22. maddelerin yer aldig1 6z belirleme, 02, 04, 08,

20 ve 24. maddelerin yer aldig1 basar1 motivasyonu ve
07, 10, 13, 23 ve 25. maddelerin yer aldig1 kariyer
motivasyonudur.  Likert tipindeki bu  &lgekte
ogrencilerin maddelere katilma dereceleri Higbir zaman
(1 puan), Nadiren (2 puan), Bazen (3 puan), Genellikle
(4 puan) ve Her zaman (5 puan) seklindedir. Olcekte
bulunan maddelerin tamami olumlu olup Olcekten
maksimumum 125 puan minimum 25 puan
alinabilmektedir.

Istatistiksel analiz

Verilerin analizi siirecine gecilmeden Once, verilerin
normal dagilima sahip olup olmadiginin belirlenmesi
icin Shapiro-Wilk testi yapilmigtir. Yine analize
gecilmeden, kovaryans matrisinin esitligi i¢in Box’s
testi kullanilmigtir. Tip fakiiltesi ve dis hekimligi
fakiiltesi O0grencilerinin histoloji 6grenimine yonelik;
hem motivasyon bilesenlerinde, hem de cinsiyet
degiskeninde  anlamli  bir  farklililk  olusturup
olusturmadiginin  belirlenmesi  i¢in, Tek Yonlii

MANOVA analizi yapilmustir.

BULGULAR

Lisans programma gore iki oOgrenci grubunun
sosyodemografik oOzellikleri Tablo 1°de verilmistir.
Toplamda 235 06grenci caligmaya dahil olmustur.
Calismaya dahil olan 6grenciler arasinda; en yiiksek
katilim %49.4 ile 20 yas grubunda goriilmektedir.
Ogrencilerin - %50.2°si  anadolu lisesi mezunudur.
Ogrencilerin  %81.3’{i lisans bdliimlerini isteyerek
secmigtir. Farkli olarak oOgrencilerin %2.1°1 bir iste
calisarak egitimlerini stirdiirmektedir.

Tablo 1’de; katilim gosteren 6grencilerin babalarinin
%61.7’sinin, annelerinin ise %41.3’liniin {iniversite

mezunundan olustugu goriilmektedir.
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Tablo 1: Arastirmaya katilan 6grencilerin sosyodemografik 6zellikleri.

Degiskenler F % Degiskenler f %
19 47 20 Ilkokul 19 8.1
20 116 494  Baba egitim Ortaokul 16 6.8
21 57 24.3 durumu Lise 55 23.4
Yas 22 7 3 Universite 145 61.7
23 17 Okuryazar 2 0.8
24 13 Ilkokul 35 14.9
Anne egitim Ortaokul
26 0.4 durumu ; 23 98
- Kadm 147 62.6 Lise 78 33.2
Cinsiyet — :
Erkek 88 374 Universite 97 41.3
iiltesi 159 67.7 Evet 191 81.3
Fakiilte Tip fakilltesi Bolim tercihi
Dis hekimligi 76 32.3 Hayir 44 18.7
Anadolu Lisesi 118 50.2 Calistyorum 5
) .. 2.1
Mezun olunan e Bir iste ¢alisma
lise tirii Fen lisesi 113 48.1 Cahgmiyorum 3, 97.9
Meslek lisesi 4 1.7

Verilerin analizi siirecine gecilmeden Once, verilerin
normal dagilima sahip olup olmadig1 belirlendi. Bunun
Shapiro-Wilk
bir farklilik

icin de Shapiro-Wilk testi yapildi.

testinde, p>0.05 diizeyinde anlaml
bulunmamaktadir. Bu sonug verilerin normal dagilima
sahip oldugunu gostermektedir. Analize gecilmeden
once yapilmasi gereken bir diger hesaplama da
kovaryans matrisinin esitligidir. Box’s test kullanilarak
yapilan analiz neticesinde kovaryans matrisinin esit

oldugu goriilmektedir (p>0.05) (F=1.01; p=0.437).

Arastirmanin birinci sorusu fakiilte tiirii degiskeninin;

motivasyonlarinda anlamli bir farklilik olusturup
olusturmadiginin belirlenmesidir. Bu amaca yonelik
yapilan tek yonli MANOVA analiz sonuglar1 Tablo
2’de verilmistir.

Tablo 2’te goriildiigi lizere fakiilte tiiri degiskeni; tip
fakiiltesi ve dis hekimligi fakiiltesi 6grencilerinin,
histoloji 6grenimine yonelik motivasyonlarinda anlamlt
bir farklilik olusturmustur. Tip fakiiltesi Ogrencileri
histoloji 6grenimine yonelik 6z yeterlik, 6z belirleme ve
kariyer motivasyonu bilesenlerinde, dis hekimligi

ogrencilerine gore daha fazla motivasyona sahipler ve

yani tip fakiiltesi ve dis hekimligi fakiiltesi bu fark istatistiksel olarak da anlamlidir (p<0.05).
ogrencilerinin, histoloji Ogrenimine yonelik
Tablo 2: MANOVA analiz sonuglari.
Varyansin - Bagiml; degisken sd F b Etakare (n2) Ortalama Standart
kaynagi sapma
. i Tip 322 077
I¢sel motivasyon 1 2.95 0.09 .012
! Dis hekimligi 3.03 0.78
. 0.80
Oz yeterlik 1 1094  0.001 o045 P 3.23
Dis hekimligi 2.88 0.66
. ) 3.58
Fakilte 5 1 elirleme 1 2119 000 083 P 0.72
Tird Dis hekimligi 314 064
3.77 081
Basar1 motivasyonu 1 0.46 0.5 .002 T1.p —
Dis hekimligi 370 0.76
. . Tip 311 082
Kariyer motivasyonu 1 9.56 0.002 .039
Dis hekimligi 2.75 0.81
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Arastirmanin ikinci sorusu; cinsiyet degiskeninin tip
fakiiltesi ve dis hekimligi 6grencilerinin histoloji
o0grenimine yonelik motivasyonlart arasinda, anlamli bir
farklilik olusturup olusturmadiginin belirlenmesidir.
Yapilan tek yonlii MANOVA analizi neticesinde
cinsiyetin anlamli  bir  farklilikk  olusturmadigi
goriilmiistiir (F=1.99; p=0.08 (p>0.05); Wilks-Lambda
(A)=0.96; Partial Eta Squared=0.04).

TARTISMA

Tip ve dis hekimligi Ogrencilerinde, histoloji
o0grenimindeki motivasyon bilesenlerinin
degerlendirilmesi, egitmenlerin 6grencilerine yardimci
olmalar1 ve fen 6grenme motivasyonlarint izlemeleri
acisindan OSnemli olacaktir. Ciinkii saglik bilimleri
ogrencilerinde motivasyonu tesvik etmek igin gerekli
unsurlar, miifredat planinda birincil amag¢ olarak yer
almamistir (6,11). Bu ¢alismada kullanilan Histoloji
Motivasyon Olgegi; motivasyon ve bilesenlerinin
degerlendirilmesinde, en dogru araglardan biri olarak
kabul edilen, Glynn ve arkadaslar1 (5) tarafindan
gelistirilen SMQII dlgegine dayanmaktadir. Olgek Sen
ve Yimaz’in (10), Tirk¢e’ye uyarlamasindan
faydanilarak olusturulmustur.

SMQII 6lgeginin en dnemli dzelliklerinden biri, digsal
motivasyonun basar1  motivasyonu ve  Kkariyer
motivasyonu seklinde ayr1 degerlendirilmesidir. Bu iki
motivasyon, saglik bilimleri disiplinlerinde &grenme
motivasyonunu farkli etkilemektedir (6). Bu calisma
histoloji 6greniminde; basart motivasyonunun tip ve dis
hekimligi 6grencilerinde, istatistiksel olarak anlamli bir
fark  olusturmadigini  gostermistir. Oysa  digsal
motivasyonun bir parcasi olan kariyer motivasyonu,
histoloji 0greniminde gruplar arasinda farklilik
gostermigstir. Kariyer motivasyonu, dis hekimligi
ogrencilerine gore tip fakdiltesi dgrencilerinde daha
yiiksektir. Bu istatistiksel olarak da anlamli ¢ikmistir.
Basar1 motivasyonu gibi kisa vadeli hedef ile kariyer
motivasyonu gibi uzun vadeli hedef, her iki 6grenci
grubunu farkli etkilemistir. Bu durum dis hekimligi

o0grencilerine gore tip dgrencilerinin daha profesyonel

bir tutuma sahip oldugunu bulan ¢alismalarla tutarlidir
(6,12).

Bu calismada, gruplar arasinda farklilik gdsteren diger
bir bilesen de 6z yeterliliktir. Histoloji 6greniminde 6z
yeterlilik, tip fakiiltesi Ogrencilerinde dis hekimligi
Ogrencilerine gore daha yiiksektir ve istatistiksel olarak
da anlamli ¢ikmustir. Oz yeterlik insan etkinliginde kilit
faktordiir: sahip olduklari becerilere giiven duymayan
kisilerin, bu becerileri gerektiren gorevlere girme
olasiliklar1 daha disiiktir (13). Dis hekimligi
ogrencilerinde diisiik olan bu 6z yeterlilik; egiticiler
tarafindan elestirel diislinmeyi tesvik etme, acik uglu
sorular  kullanma ve  olumlu  pekistireglerle
gelistirilebilmektedir. Bazi ogrencilerin 0z
yeterliliklerini arttirmak i¢in, ekstra yardima da ihtiyag
duyulmaktadir (14). Calismanin sonucuna gore, dis
hekimligi  &grencilerine  kiyasla tip  fakiiltesi
Ogrencilerinin  kisisel yeteneklerine inanglart daha
fazladir.

Yapilan bu c¢aligmada 6z belirleme bileseni de, 6z
yeterlilik ve kariyer motivasyonlarinda oldugu gibi, tip
fakiiltesi 6grencilerinde daha yiiksekti ve istatistiksel
olarak da anlamli ¢ikmistir. Oz belirleme, yani histoloji
icin Ogrenme siirecini kontrol etme secenegi ve
dolayisiyla lisans egitimi sirasinda bu aktiviteyi kendi
kendine  diizenleme  segenegi, tip  fakiiltesi
ogrencilerinde daha yerlesiktir. Oz belirleme daha
kaliteli 6grenme, yaraticilik, daha iyi performans,
dayaniklilik ve refahi beraberinde getirmektedir (15).
Egitimciler dig hekimligi 6grencilerinde de 6z belirleme
duygusunu asilayabilir; karmasik ve zor gorevleri kiigiik
adimlara bolerek yeterlilik duygusunu insa edebilir (15).
Motivasyonun bilesenlerinden igsel motivasyon, bu
calismada tip fakiiltesi ve dis hekimligi 6grencilerinde
farklilik gostermemistir, istatistiksel olarak da anlamli
cikmamistir. Bu da histoloji dgreniminde igsel
motivasyonun, her iki grupta da benzer oldugunu
gostermektedir. Literatiirde igsel motivasyona sahip
ogrencilerin daha fazla ilgiye, daha fazla giivene, daha
fazla 1srarciliga sahip olduklar1 ve daha iyi performans
icin daha derin Ogrenme stratejileri kullandiklar

gosterilmistir (16). Herhangi bir kisinin, zamanin her
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noktasinda her aktivite igin i¢sel olarak motive
olmasmin zor oldugu da bildirilmistir (17). Derse
katilim gosteren Ogrencilerimi goz Oniine aldigimda;
¢ok azinin yukaridaki igsel motivasyon profiline
uydugunu gordiim. Bu yiizden O&grencilerin igsel
motivasyonlari arttirilmalidir.

Yukaridaki agiklamalarin diginda; kariyer motivasyonu,
0z yeterlilik ve 0z belirlemenin, tip fakiiltesi
yiikksek olmasinin nedeni, tip ve dis hekimligindeki
miifredat farklilig1 olabilir. Tip fakiiltelerinde histoloji
laboratuvar uygulamast yapilirken, dis hekimliginde
yapilmamaktadir. Bu da motivasyon bilesenlerinde fark
olugturabilir. Ayrica dis hekimliginde, nota dayali pratik
uygulamalarmin ¢ok sik olmasindan dolayi, 6grenciler
histoloji dersine yeterince zaman ayiramiyor olabilir.
Bu ¢alismadaki katilimeilarin %62°si kiz, %371 erkek
ogrencilerden  olugmaktadir.  Cinsiyetin  histoloji
O0grenimine yonelik motivasyonunda ise, tip ve dis
hekimligi Ogrencileri arasinda anlamli bir farklilik
olugturmadig1 ortaya c¢ikmistir. Sinha ve arkadagslari
degerlendirmelerinde,  kiz ~ Ogrencilerin  erkek
ogrencilerden daha 1iyi performans gosterdiklerini
bulmuslardir  (16). Kiz  ogrencilerin  artan
performanslari, okudugunu anlama ve ¢agrigimsal
bellek becerilerinde daha iyi olmalarina veya tip
programlarinda daha samimi ve daha biiylik g¢aba
gostermelerine  baglanmistir  (18). Ayrica erkek
ogrencilerin basarisizlik oranlarmin, kiz 6grencilere
gore ¢ok daha yiiksek oldugu bildirilmistir. Kiz
ogrencilerin genel performansinin erkeklerden daha iyi
oldugu sonucuna varilmigtir. McDonough ve arkadaglar
ise; ileriyi planlamada, akademik hedefler belirlemede
ve bu hedeflere ulagsmak icin ¢ok ¢aba sarf etmede,
kadinlarin daha iyi oldugunu gdstermislerdir (19).
Ancak Kusurkar ve arkadaslar1 c¢alismalarinda,
motivasyon giiciinde erkekler ve kadinlar arasinda
higbir fark olmadigini, motivasyon giiciiniin dinamik bir
varlik gibi goriindiigiini, dncelikle yas ve olgunlukla ve
daha az Olclide cinsiyet ve deneyimle degistigini

bildirmislerdir (20). Fen o6grenme motivasyonunda

cinsiyetler arasindaki farkliliklar yeterince anlagilmamis
olsa da, kadinlar ve erkekler arasindaki “dogustan veya
dogal farkliliklardan” degil, ebeveynler, 6gretmenler,
akranlar ve medya tarafindan rol model olma ve
sosyallesme gibi faktdrlerden kaynaklanabilecegi
belirtilmistir (4,5). Cinsiyetin motivasyon tizerindeki
etkisinin netlesmesi icin daha fazla ¢alisma yapilmasi
gerekmektedir.

Sosyodemografik o6zelliklere gore, bu ¢alismadaki
Ogrencilerin yaklasik yarisinin ebeveynleri {iniversite
mezunundan olusmaktadir.  Ogrencilerin yaklasik
%67’si tip fakiiltesi &grencisidir, bunun nedeni tip
fakiiltelerine yerlesecek Ogrenci kontenjanin  dis
hekimligi  fakiiltelerine gére fazla olmasidir.
Ogrencilerin yaklasik %87’si anadolu lisesi ve fen lisesi
mezunudur. Bu durum ¢ok normaldir, ¢iinki tip
fakiiltesi ve dis hekimligi fakiiltesine yerlesen 6grenciler
belirli ylizdelik dilimiyle gelmektedirler. Yani basarili
okullardan mezun olan Ogrenciler bu fakiiltelere
yerlesmektedirler.  Katilimeilarin =~ %81°1  lisans
programlarint  isteyerek segerken, %18’ lisans
programlarmi  istemeyerek se¢mislerdir.  Lisanst
goniilsiiz segenlerin dilimi oldukga yiiksektir, bu durum
Ogrencilerin  basarilarini, meslek hayatlarin1  ve
mutluluklarini dahi etkileyecektir. O yiizden egitim
sistemimizin gozden gegirilmesi gerekmektedir. Amag
yeteneklerini fark eden ve kendi kararlarimi alabilen
ogrenciler yetistirmek olmalidir.

Biitiin bunlarin disinda bu ¢aligmanin sinirliliklar1 da
vardir. Bunlardan biri farkli iilkelerdeki degiskenlerin;
degisen dgretim yontemleri veya degisen degerlendirme
stiresi gibi, sonuglari etkileyebilecek etkenlerin dikkate
alimmadan, O0grencilerin histoloji O0grenme
motivasyonlarinin degerlendirilmis olmasidir. Diger
smirliligy ise, dgrencilerin ¢alismaya dahil edilmeden
once histoloji ve diger ilgili bilimlerle ilgili, algilarin
etkileyebilecek  Oonceki  bilgileri hakkinda bilgi
eksikligidir. Ayrica c¢aligmamin sonucu, diger
ogrencilere ve diger disiplinlere ne 6lgiide genellenebilir
tartisma konusudur. Calismanin giiglii yonii ise, histoloji

dersinin ayni {iniversitenin farkli lisans programina
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kayith tiim katilimcilara, ayni1 6gretim iyesi tarafindan
uygulanmis olmasidir.

Sonug olarak, saglik bilimlerinin iki lisans programina
kayith ~ Ogrenciler arasinda, histoloji ~ 0grenme
motivasyonunda farklilik oldugunu gosterilmistir. Buna
bagli olarak; motivasyonel stratejilerin se¢ilmesinde ve
iiretilmesinde, Ogrenci analizinde, 6grenci
motivasyonunun genel diizeyinin ve o6zelliklerinin
belirlenmesinde, o6grenme siireglerini desteklemede,

miifredatin gelisiminde ve egitimin planlanmasinda

faydali olacaktir.

Catisma Beyani: Bu g¢alismada herhangi bir potansiyel
¢ikar ¢atigmasi bulunmamaktadir.

Arastirmaciin  Katki Orani Beyani: Tillay Mortas
caligmanin tasarimi, istatiksel analizi, makalenin
hazirlanmast  ve  veri toplanmasinda  katkida
bulunmustur.

Destek ve Tesekkiir Beyani: Caligmaya iliskin higbir
kurum ya da kisiden finansal destek alinmamuistir.

Etik Kurul Onami: Kirikkale Universitesi Girisimsel
Olmayan Arastirmalar Etik Kurulu, Toplanti Tarihi:
10.03.2022, Toplant1i Sayisi: 2022/04, Karar No:
2022.01.35
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Ozgiin Arastirma

PROTECTIVE EFFECTS OF SESAMOL AGAINST

SECONDARY INJURY IN THE RAT MODEL OF TRAUMATIC

BRAIN INJURY

Travmatik Beyin Hasart Sican Modelinde Sesamol’iin Ikincil Yaralanmaya Karsi Koruyucu
Etkileri

Dilan OZAYDIN!

Pmar KURU BEKTASOGLU?

1 University of Health Sciences, Kartal Dr. Lutfi Kirdar Education and Research Hospital, Dept of Neurosurgery, ISTANBUL,

TURKIYE

2 Sivas Numune Hospital, Dept of Neurosurgery, SIVAS, TURKIYE

ABSTRACT

Objective: Sesamol is a powerful antioxidant, anti-
inflammatory, antiapoptotic, and neuroprotective chemical. This
study aimed to investigate the histopathological effects of

sesamol in a rat traumatic brain injury (TBI) model.

Material and Methods: Thirty-two male rats were divided into
the following four groups: control, trauma, vehicle, and
sesamol. All groups were subjected to TBI, and immediately
after trauma saline and sesamol (100 mg/kg) were administered
intraperitoneally to the vehicle and sesamol groups,
respectively. At 24th hour of TBI, brain samples were collected,
and histomorphological investigation of brain parenchyma was

performed using electron and light microscopy.

Results:On histopathological investigation, TBI induced brain
injury was lesser than trauma and vehicle groups in the sesamol
group. Compared to the trauma group, in the sesamol group
there was less perivascular region edema. The neuronal
processes of the sesamol group also displayed less intracellular
edema and vacuoles.

Conclusion:The results of the current study revealed for the
first time that sesamol exhibits neuroprotective effects against
TBI.

Keywords: Neuroprotection, sesamol, traumatic brain injury

(077
Amag: Sesamol giiclii bir antioksidan, antiinflammatuar,
antiapoptotik ve noroprotektif bir kimyasaldir. Bu calismada,
sesamoliin sigan travmatik beyin hasari (TBH) modelinde

histopatolojik etkilerinin arastirilmast amaglanmustir.

Gerec ve Yontemler: Otuz iki erkek sican dort gruba ayrildi:
kontrol, travma, sham ve sesamol. Travma, sham ve sesamol
gruplarma agirhk diisme yontemi ile kapali kafa travmasi
uygulandi, travmadan hemen sonra sirasiyla sham ve sesamol
gruplarina periton icine salin ve sesamol (100 mg/kg)
uygulandi. Travmadan 24 saat sonra, beyin ornekleri alindi ve
elektron ve 151tk mikroskobu kullanilarak beyin korteksi

histomorfolojik olarak incelendi.

Bulgular: Histopatolojik degerlendirme sonucunda sesamol
grubunda kafa travmasi ile indiiklenen beyin korteksindeki
hasar travma ve sham gruplarindan daha azdi. Travma grubuna
gore sesamol grubunda perivaskiiler alan 6demi daha azdi.
Sesamol grubunun néronal uzantilarinda da daha az hiicre ici
6dem ve vakuoller izlendi.

Sonug¢: Bu calismanin sonuglari sesamoliin TBH'na karsi

noroprotektif etkiler gosterdigini ortaya koymustur.

Anahtar Kelimeler: Néroproteksiyon, sesamol, travmatik beyin

hasar
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INTRODUCTION

Traumatic brain injury (TBI) has a high mortality rate
and is one of the leading causes of morbidity (1).
Primary injury occurs at the time of the insult and causes
direct mechanical injury to the neurovascular and glial
tissues. Secondary injury initiates within minutes
following TBI causing further neuronal loss due to
oxidative, apoptotic, and inflammatory signal cascades
(2-4). Despite being preventable, secondary injuries
cause disability that may take days or years to heal (5).
There is no experimentally studied agent approved for
clinical use except amantadine sulfate for the prevention
of TBI related secondary injury (2,6-8).

Sesamol is the primary component of the seeds and oil
of sesame, Sesamum indicum L. (9-11). Sesamol inhibits
the breakdown of deoxyribose and scavenges hydroxyl
and lipid peroxyl radicals (9,12). Antioxidant, anti-
inflammatory, and antiapoptotic properties of sesamol
have been demonstrated through experimental models
(13,14). Sesamol attenuates superoxide anion radical
and nitric oxide (NO) production, induces mitochondria-
related antiapoptotic effects, and decreases the levels of
proinflammatory proteins (13). Sesamol can cross the
blood-brain barrier (BBB) owing to its high lipophilicity
(15). Recent studies have shown sesamol to function as
a neuroprotective agent in cerebral ischemia and
reperfusion models owing to its antioxidant,
antiapoptotic, and anti-inflammatory activities (16,17).
Sesamol reduced the expression of proinflammatory
cytokines, inhibited inflammation and apoptosis,
improved neurological deficits, and prevented cognitive
decline (16,17). Moreover, in an experimental epilepsy
model, sesamol exhibited ameliorative effects against
epilepsy, cognitive impairment, and oxidative stress
(18).

Despite exploring and demonstrating the antioxidant,
antiapoptotic, and neuroprotective activities of sesamol
in animal models in previous studies, its effects have not
been studied in TBI. The present study investigated the
possible neuroprotective activity of sesamol with the
histopathological examination in a TBI rat model for the

first time.

MATERIALS AND METHODS
Experimental Groups
All tests were carried out in accordance with the
protection of animals used for experimentation as
outlined in European Parliament and Council Directive
2010/63/EU of September 22, 2010. We used 32 adult
male Wistar albino rats, which weigh between 350-450
g. The temperature and relative humidity were kept
constant at 2242 °C and 65%—70%, respectively, in an
air-conditioned room with 12-hour light and dark cycles.
Rats were given free access to water and were fed
standard laboratory food.
The rats were randomly divided into four groups:
1. Control group (n=8): Rats simply had a skin incision
made. Brain tissue samples taken 24 hours after surgery
were not damaged. The brain was cut into 1-mm? pieces
and preserved in glutaraldehyde for light and electron
microscopy.
2. Trauma group (n=8): TBI was performed on rats as
explained below. During the operation, samples of the
brain were taken for histological examination 24 hours
later.
3. Vehicle group (n=8): TBI was performed on rats as
explained below. After TBI, a single intraperitoneal
dose of vehicle (0.9% NaCl, 0.1 ml/100 gr) was given.
24 hours after the damage, brain samples were taken and
used for histological examination.
4. Sesamol group (n=8): Sesamol (100 mg/kg; Sigma-
Aldrich, St. Louis, Missouri, USA) was administered
intraperitoneally to rats one time after TBI. The sesamol
dosage was determined on the basis of earlier studies,
(19,20).
Anesthesia and Induction of TBI
The animals were given an intraperitoneal injection of a
combination of 50 mg/kg of ketamine (Ketalar, Parke-
Davis, Turkey) and 10 mg/kg of xylazine (Rompun,
Bayer, Turkey) to induce anesthesia. Head trauma was
treated using the mild brain injury model that Marmarou
et al. (21) and Ucar et al. (22) adapted. To provide
deceleration after the hit, the rats were supported on a
10-cm foam bed while lying flat on a table. In the scalp,

a midline incision was made, and the coronal and
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lambdoid sutures were noted. Between the two sutures
in the midline, a metallic disk of 10 mm in diameter and
3 mm in thickness was attached to the skull using bone
wax. In the location where the disk was positioned on
the midline, trauma was applied. A copper tube was used
to let a 300 g lead object to fall freely from a height of 1
m onto the metal disk covering the rat's skull. The iron
disk was taken out, the surgical site was cleansed, and
the skin was stitched after the damage was induced. 24
hours after being injured, all of the animals were
decapitated, and the brains were carefully removed.
Sample Preparation for Electron and Light Microscopy
The brain tissue samples were fixed with 2.5%
glutaraldehyde, postfixed with 1% osmium tetroxide,
dehydrated in a graded alcohol series, cleaned with
propylene oxide, and embedded in Epon for
transmission electron microscopy analysis (EMS, Cat
No: 13940).

Using an ultramicrotome (Leica EM UC7, Leica
Microsystems GmbH, Vienna, Austria), semi-thin
sections (2000 nm) were cut and stained with toluidine
blue. These sections were viewed using an Olympus
BX50 light microscope and captured on camera
(Olympus LC30).

Using an ultramicrotome, thin sections (70 nm) were
cut, and they were contrasted with uranyl acetate and
lead citrate. Using a transmission electron microscope,
these sections were analyzed and captured on camera

(JEOL JEM-1011, Jeol Ltd., Tokyo, Japan).
-'1‘ NS ” ,g&

All experimental techniques utilized in this work were
reviewed and approved by the Saki Yenilli Animal Care
and Use Committee (0001.01.03).

RESULTS
Electron microscopic findings
The control group showed normal myelin sheath, axon,
and neuronal processes as well as neuron and glial cell
morphology (Figure 1).
Examining the trauma group revealed substantial edema
in the perivascular regions. In the neuron processes,
vacuoles and intracellular edema were visible. In the
neural processes next to the oligodendrocytes, there was
considerable intracellular edema and vacuoles. Axons
and the myelin sheath showed signs of degeneration
(Figure 2).
The perivascular area of the vehicle group showed
edema as well, and the neuronal processes showed
intracellular edema and vacuoles (Figure 3).
The sesamol group showed myelin injury. Compared to
the trauma group, there was less perivascular region
edema. The neuronal processes of the sesamol group
also displayed less intracellular edema and vacuoles
(Figure 4).
Light microscopic evaluation
When study groups' semi-thin sections were examined,
the sesamol group showed less perivascular edema than

the trauma and vehicle groups (Figure 5).

Figure 1: Control group electron microscopic image. The appearance of normal morphology of Neuron (N),
Oligodendrocyte (O), Capillary (C), Neuronal processes (np). A and B X5000, C X7500.
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Figure 2: Trauma group electron microscopic image. Capillary (C), intracellular vacuole in the neuronal processes (np)
(white arrowhead), intracellular edema and vacuoles in the adjacent to the oligodendrocyte (O) (white arrow), perivascular
edema (asterisk), synapse (black arrowhead). A X7500, B X4000, C X5000.

Figure 3: Vehicle group electron microscopic image. Capillary (C), intracellular vacuole in the neuronal processes (white
arrowhead), intracellular edema and vacuoles in the adjacent to the oligodendrocyte (O) (white arrow), perivascular edema
(asterisk), and synapse (black arrowhead). A X7500, B X7500, C X5000.

Figure 4: Sesamol group group electron microscopic image. Neuron (N), Oligodendrocyte (O), Capillary (C),
intracellular vacuole in the neuronal processes (np) (white arrowhead), myelin sheath (black arrow) and synapse (black
arrowhead), perivascular edema (asterisk). A X7500, B X10000, C X6000, D X10000.

Figure 5: Light microscopic image, semithin sections. (A) Control group, (B) Trauma group, (C) Vehicle group, (D)
Sesamol group. Neuron (black arrowhead), glial cells (white arrowhead), perivascular edema (black arrow), vessels (v).
Toluidine blue, X400.
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DISCUSSION

Traumatic brain injury is one of the main public health
problems and causes of disability all over the world (23).
The secondary injury caused by oxidative stress,
inflammation,  apoptosis,  ischemic  processes,
excitotoxicity, and mitochondrial pathways. The net
result of all these mechanisms is neuronal death (2). The
last two decades have witnessed an increase in
knowledge on the pathogenesis of secondary injury,
increased intensive care unit facility, thereby decreasing
mortality and improving the patient’s quality of life (24).
There is no evidence of clinical effectiveness regarding
the pharmacological treatment of TBI except
amantadine sulfate (2,6-8). Therefore, the treatment of
TBI continues to be a topic of interest and several
experimental studies are underway to discover a
possible therapeutic agent. This study revealed that
sesamol exhibits neuroprotective effects against TBI.

Sesamol is a potent phenolic antioxidant—a component
of sesame seed and oil—that has antiapoptotic, anti-
inflammatory, and membrane stabilizing activities (25-
27). Itis a potent antioxidant and an inhibitor of cytokine
production  (9,28,29). Sesamol demonstrates its
antioxidant properties by functioning as a chain-
breaking agent, a radical scavenger, a metal chelator,
and an electron donor during the lipid peroxidation
process (25). The neuroprotective effects of sesamol
have been investigated in animal models (14,30).
Chopra et al. reported that it suppressed
neuroinflammation in diabetic neuropathy animal model
by modulating increased inflammatory cytokines and
apoptosis-related proteins (14). Administration of
sesamol treatment in streptozotocin-induced diabetic
rats enhanced the antioxidant capacity of the brain and
resulted in decreased perturbation in BBB structure and
function due to hyperglycemia-induced changes (31).

The evaluation of the brain tissues' histopathology was
done at the light microscopic and ultrastructural levels.
In contrast to the considerable perivascular region
edema seen in the trauma and vehicle groups, the brain
morphology was normal in the control group. One of the

most severe symptoms of cellular damage is

intracellular edema. Importantly, swelling, vacuolar
alterations, and the lysis of certain organelles are all part
of the overall response to damage. These alterations in
traumatic cell damage were identified by our electron
microscopic  observations. Sesamol reduced the
intracellular edema and vacuoles that were shown to be
more prevalent in the trauma and vehicle groups.
Nonetheless, our study has  certain limitations.
Quantitative light and electron microscopy, in-depth
inflammatory biomarkers, and functional outcome
ratings could all be used to better understand the
mechanisms underlying sesamol's effects. Further
research using more animals and various dosage
regimens administered at various times could be carried
out in TBI animal models. Sesamol was given
immediately after TBI in this study, however the effect
of later applications is also important for clinical
settings. Moreover, research could be done using
different TBI animal models, such as repetitive TBI
models.

In conclusion, the neuroprotective features of sesamol
after TBI were shown in this study, which was the first
of its kind. Sesamol's potential neuroprotective
pathways were described. Sesamol has been proven to
be successful in avoiding TBI-related secondary brain
damage. Sesamol might be utilized to treat TBI after
more experimental and clinical trials. To confirm our
findings and establish a safe and effective range of
therapeutic dosages for humans, further research and

clinical trials are needed.
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YUKSEK YOGUNLUKLU LAZER TEDAVISININ KAS iSKELET

SISTEMi HASTALIKLARINDA KULLANIMI

Use of High Intensity Laser Therapy in Musculoskeletal Disorders

Sahika Burcu KARACA!

Fazilet AYAN!

1 Kirikkale Universitesi Ti ip Fakiiltesi, Fizik Tedavi ve Rehabilitasyon A.D., KIRIKKALE, T URKIYE

(074

Yiiksek yogunluklu lazer, fizik tedavi uygulamalari arasinda
kullanimi giderek artan, etkili, noninvaziv, agrisiz bir tedavi
yontemidir. Diisiik yogunluklu lazer tedavisine gore, kisa siirede
derin doku penetrasyonu ile yiiksek lazer enerjisi sunabilen,
yeni ve gicli bir tedavi sekli olarak ortaya ¢ikmistir.
Fotokimyasal, fototermal ve fotomekanik etkilere sahip olan
yiiksek yogunluklu lazer tedavisinin analjezik, antienflamatuar,
antiddem ve miyorelaksan gibi bir¢ok etkisi vardir. Bu terapétik
etkilerinden dolay1 cesitli kas iskelet sistemi hastaliklarinda
siklikla kullanilmaktadir. Yiiksek yogunluklu lazer tedavisinin
subakromiyal sikisma sendromu, adeziv kapsiilit, diz
osteoartriti, lateral epikondilit, karpal tiinel sendromu, servikal
ve lomber disk hernilerinde etkinligi kanitlanmigtir. Ancak
plantar fasiit tedavisinde kullaniminda ¢eliskili sonuglar

mevcuttur.

Anahtar Kelimeler: Yiiksek yogunluklu lazer tedavisi, diisiik

vogunluklu lazer tedavisi, kas iskelet sistemi hastaliklar

ABSTRACT

High intensity laser is an effective, noninvasive, painless
treatment method that is increasingly used among physical
therapy applications. It has emerged as a new and powerful
treatment method that can deliver high laser energy with deep
tissue penetration in a short time compared to low-intensity
laser therapy. High intensity laser therapy, has photochemical,
photothermal and photomechanical effects, as well as analgesic,
anti-inflammatory, antiedema and myorelaxant effects which
make it a frequently used treatment option for various
musculoskeletal disorders. The effectiveness of high-intensity
laser therapy has been proven in subacromial impingement
syndrome, adhesive capsulitis, knee osteoarthritis, lateral
epicondylitis, carpal tunnel syndrome, cervical and lumbar disc
herniations. However, there are conflicting results in the

treatment of plantar fasciitis.

Keywords: High intensity laser therapy, low intensity laser

therapy, musculoskeletal disorders
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GIRiS

Lazer tedavisi lokal ve sistemik etkileri olabilen, fizik
tedavi uygulamalar1 arasinda yaygin kullanilan,
noninvaziv agrisiz bir tedavi yontemidir. 1967 yilinda
lazer ile 1ilgili ¢alismalar baslamis ve lazerin
biyostimiilan etkisinin varlig1 ortaya koyulmustur (1).
2001'de lazer agr1 tedavisi i¢in FDA tarafindan
onaylanmistir. Diisiik yogunluklu lazer tedavisi (LLLT)
ve yiiksek yogunluklu lazer tedavisi (HILT) ise
2002'den beri gesitli tedavilerde kullanilmaktadir (2).
Lazer 1ginlart tedavi edilecek doku bolgelerine belirli bir
dozda enerji (fotonlar) sunar. Dokular iizerindeki etkisi;
dalga boyu, dalga tipi, 1sinlama modu (siirekli veya
kesikli), stiresi, uygulama alan1 gibi faktorlere baglidir.
Lazerler enerji yogunluklarina gore yiiksek, orta ve
diisik yogunluklu olarak smiflandirilir.  Diisiik
yogunluklu lazerler helyum neon gazimi kullanan,
transkutan 1sinlamada 600 ile 980 nm dalga boyu ve 5
ile 500 mW arasinda enerji ¢ikisi olan termal olmayan
lazerlerdir. Penetrasyon derinligi direk olarak 0.8 mm,
indirekt olarak ise 10-15 mm'yi bulmaktadir. Orta
yogunluklu lazerler aktif madde olarak galyum
aluminyum arsenid maddesini kullanir ve indirekt
penetrasyonu 5 cm'ye kadar ¢ikmaktadir. Yiksek
yogunluklu  lazerler ise g6z  hastaliklarinda,
mikrocerrahide,  fizik  tedavi  uygulamalarinda
kullanilmaktadir. Argon, karbondioksit, neodyum
yitrium aluminyum okside garnet (YAG) gibi farkli
lazerler bulunmaktadir. YAG lazerler 1064 nm dalga
boyunda, 500 mW'tan daha yiiksek bir enerji ¢ikist
iretebilir ve daha derin dokulara (15 cm'ye kadar)
penetrasyon saglayabilir.

Diisiik  yogunluklu  lazer  tedavisinin  etkisi
fotokimyasaldir (3). Tedavi sirasinda herhangi bir
1sinma hissi olusturmadan ylizeysel doku katmanlarina
niifuz edebilir, ancak maksimum penetrasyon kapasitesi
2 cm'dir (4). Biyostimiilasyon ve antienflamatuar gibi
fotobiyolojik etkileri olusturmak i¢in 500 mW'a kadar
bir enerji iiretebilirler. Diisiik yogunluklu lazer tedavisi
HILT’e gore, yetersiz mitokondriyal oksidatif
reaksiyonun yan1 sira, daha az fotobiyolojik

mekanizmalarda aktivasyon meydana getirir. Onceki

calismalar LLLT'min enflamatuar belirtegleri ve
interlokin 1, interlokin 6 ve prostaglandin E2 gibi
proinflamatuar sitokinlerin ekspresyonunu azalttigini
gostermistir (5,6). Ayrica LLLT nin, eklem i¢i kikirdak
fonksiyonu ve iyilesme stireci i¢in gerekli olan, kollajen
tip II, agrekan ve transforme edici biiylime faktor beta
(TGF-B) kaybin1 geciktirebilecegi diisiiniilmektedir (7).
Son zamanlarda HILT, LLLT'ye kiyasla ¢ok daha kisa
stirede ve daha derin doku penetrasyonu ile yiiksek lazer
enerjisi sunabilen, daha etkili biyostimiilan ve
antienflamatuar etkilerle sonuglanan, yeni ve giiclii bir
tedavi sekli olarak ortaya ¢ikmigtir (8,9). HILT ve LLLT
arasindaki temel fark, HILT’te daha gii¢lii 1sinlarin
(>500 mW) LLLT'de ulasilamayan biiyiikk ve derin
yerlesimli yapilara ulasabilmesi ve yiiksek miktarda
enerjiyi kisa zamanda derin dokulara iletebilmesidir.
Yiiksek dalga boyu, lazer 1smmnin melanin ve
hemoglobin tarafindan emilimini azaltarak yumusak
dokuya daha derin niifuz etmesini saglar. Boylece genis
doku alanlart uyarilabilir (2,10). Fotokimyasal,
fototermal ve fotomekanik etkilere sahip olan HILT'in
analjezik, antiddem ve biyostimulasyon gibi bir¢cok
terapotik faydasi vardir. HILT'nin analjezik etkisi, agr1
uyarisinin iletimini yavaglatmak ve morfinmimetik
maddelerin  iiretimini arttrmak gibi farkli etki
mekanizmalarina dayanir (11). Ayrica fotomekanik
etkisi ile agri reseptdrlerini uyararak, kapi kontrol
mekanizmasiyla analjezik etki olusturabilmektedir.
Ayni zamanda ATP, RNA ve DNA iiretimi gibi hiicresel
metabolizmay1 uyararak, proinflamatuar mediatorlerin
daha hizli emilmesini saglar ve enflamasyonun
azaltilmasma yardimci olur (12). HILT ile dokuya
aktarillan enerji, tedavi edilen bolgede ylizeysel
hipertermiye ve vazodilatasyona neden olarak,
perfiizyonu arttirir ve tedavi edilen bolgenin
kanlanmasini arttirarak kaslari gevsetir (13). Ayrica
lazer tedavisinin hasarli doku ve periferik sinirlerin
onarimimi uyararak ndrolojik rejenerasyona yol
acabildigi gosterilmistir (14,15). Tim bu terapdtik
etkilerinden dolay1 osteoartrit, servikal ve lomber disk
dejenerasyonu, subakromiyal sikisma sendromu, donuk

omuz, lateral ve medial epikondilit, tendinit, bursit,

KUTFD | 144



Karaca $B & Ayan F.
Yiiksek Yogunluklu Lazer

KU Tip Fak Derg 2023;25(1):143-151
Doi: 10.24938/kutfd. 1267917

plantar fasiit gibi ¢esitli kas iskelet sistemi
hastaliklarinda yiiksek yogunluklu lazer tedavisinin
kullanimi1 giderek artmaktadir.

Omuz agrisi, bel ve boyun agrilarindan sonra en sik
goriilen kas iskelet sistemi  sorunlarindandir.
Toplumdaki siklig1 %7 ile %26 arasinda degismektedir
(16). Omuz agrist nedeniyle bagvuran kisilerin %44-
60'inda subakromiyal sikigma sendromu (SSS) tanisi
konmaktadir (17,18). Agn tipik olarak anterolateral
akromiyondadir ve lateralden humerusun orta béliimiine
kadar uzanir. Agrinin siddeti yasam kalitesini bozar,
tedavi edilmezse adeziv kapsiilite kadar ilerleyebilir.
Tedavide agri ve enflamatuar yaniti azaltmak, eklem
hareket acikligini (EHA) ve omuz fonksiyonlarini
iyilestirmek amaclanmaktadir. Nonsteroidal
antiinflamatuvar ilag (NSAII) kullanimi, subakromiyal
bolgeye steroid enjeksiyonlari, sicak veya soguk
paketler, egzersiz ve ¢esitli fizik tedavi ajanlart
kullanilmaktadir. LLLT yillardir omuz agrisi olan
hastalarin  tedavisinde  kullanmilmaktadir =~ ancak
sonuglarina iliskin sonuglar tartismalidir. HILT ise son
zamanlarda kullanimi artan bir tedavi ajanidir. Karaca
ve arkadaslarinin yaptig1 bir ¢alismada, HILT'in kisa
vadede evre 1 ve 2 SSS bulunan hastalarda agriy1
azaltmada ve Ozirliliigii iyilestirmede etkili oldugu
ifade edilmistir (19). Yilmaz ve arkadaglarinin yaptig
bir ¢alismada ise SSS tanis1 alan hastalarda HILT ile
sham HILT karsilastirilmis ve her iki gruba egzersiz
tedavisi uygulanmistir. HILT in kisa ve uzun dénemde,
fonksiyonel durumu, yasam kalitesini artirmada ve
agriy1 azaltmada etkili oldugunu gdstermislerdir (20).
Zaki ve arkadaglarimin yaptigi bir g¢alismada SSS
bulunan hastalarda LLLT ve HILT’in kinezyolojik
bantlama (KB) ile birlikte kullanimmin; agri,
fonksiyonel durum ve ultrason parametreleri (biseps kas
kalinlig1, supraspinatus tendon kalinligi, ekojenite gibi)
tizerindeki etkileri degerlendirilmistir. Kinezyolojik
bantlama yonteminin tek basina etkili bir tedavi oldugu,
ayrica LLLT ve KB ile HILT ve KB’in birlikte
kullantiminda agri, fonksiyonel durum ve ultrason
parametrelerinde daha fazla iyilesme gosterildigi

belirtilmistir (21). Aceituno-Gomez ve arkadaglarmin

yaptig1 bir ¢alismada SSS bulunan hastalarda HILT ile
sham lazer karsilagtinlmis ve her iki gruba egzersiz
tedavisi uygulanmigtir. HILT ve egzersiz tedavisinin
agriy1 azaltma ve fonksiyonel durumu iyilestirme
etkisinin tek basina egzersizden daha yiiksek olmadig1
tespit edilmistir (22).

Adeziv kapsiilit (AK) glenoid kapsiilde sinovyal
enflamasyon ve sonrasinda gelisen fibrozis nedeniyle
eklem hareket acgikliginda ilerleyici azalma ve agn ile
karakterize  idiyopatik  bir  hastaliktir.  Genel
popiilasyonda %3-5, diyabetli kisilerde ise %20
oraninda  gorilldiigii  disiinilmektedir  (23,24).
Kadinlarda erkeklere gore daha sik goriilmektedir.
Genellikle 2 ile 3 yil iginde kendi kendini sinirladigi
bildirilse de, hastalarin %40'inda 3 yildan uzun siiredir
devam eden agn ve tutukluk olabildigi gosterilmistir
(25). Bu nedenle spontan iyilesmeyi beklemeden agriy1
azaltmak ve eklem hareket acikligini arttirmak igin
cesitli tedaviler kullanilmaktadir. Tedavide sicak veya
soguk paketler, ultrason (US), transkutanéz elektriksel
sinir uyarim1  (TENS), lazer gibi fizik tedavi
modaliteleri, eklem ici enjeksiyonlar ve NSAII gibi
konservatif =~ yontemler ile  cerrahi  tedaviler
uygulanmaktadir. Semptomlarin kétiillesmesine  yol
acabileceginden siddetli rehabilitasyona izin
verilmemelidir. Atan ve arkadaglarinin yaptigi bir
calismada adeziv kapsiilit ile takipli hastalardan birinci
gruba HILT ile egzersiz, ikinci gruba sham lazer ile
egzersiz ve Uglincli gruba sadece egzersiz tedavisi
verilmistir. HILT ile egzersiz grubunda tedavinin agr1 ve
yasam kalitesini 1iyilestirmede daha iistiin oldugu
sonucuna varilmigtir (26). Uysal ve arkadaglarmin
yaptig1 bir ¢alismada AK tedavisinde US ile HILT
etkinligi karsilagtirilmig ve tiim hastalara egzersiz
tedavisi uygulanmistir. US ve HILT'in agri, EHA ve
fonksiyonel durumun diizelmesinde etkili oldugu tespit
edilmistir (27).

Karpal tiinel sendromu (KTS), median sinirin bilekte
stkismasindan kaynaklanan bir tuzak ndropatisidir. Tiim
tuzak néropatilerinin %90'm1 olusturur. Ozellikle 40-60
yag arasi kisilerin %4-5'ini etkiler. Kadinlarda goriilme

orani erkeklerden daha yiiksektir. KTS'li hastalar

KUTFD | 145



Karaca $B & Ayan F.
Yiiksek Yogunluklu Lazer

KU Tip Fak Derg 2023;25(1):143-151
Doi: 10.24938/kutfd. 1267917

genellikle median sinirin innervasyon alani ile uyumlu
agr1 veya parestezi ile bagvururlar. Ileri donemde el
kaslarinda zayiflik ve ince motor becerilerde azalma
meydana gelebilir. En sik goriilen nedenleri arasinda
genetik yatkinlik, tekrarlayan el bilek hareketleri,
obezite, romatoid artrit gibi otoimmiin bozukluklar ve
gebelik yer alir. Erken teshis edilirse konservatif tedavi
onerilir. Tekrarlayan el bilek aktivitelerinin azaltilmasi,
kilo verme, el bilek ateli, NSAII, steroid enjeksiyonlari
gibi tedaviler uygulanabilir. Konservatif tedavi ile
diizelmeyen ve elektrofizyolojik testlerle tanimlanan
siddetli KTS olan hastalarda cerrahi tedavi
distintilmelidir. Ashour ve arkadaslarinin yaptigi bir
calismada hafif ve orta giddette KTS'si olan 54 gebe
kadin hastada, HILT ve egzersiz ile sadece egzersiz
tedavisi alan hastalar karsilastirilmis, HILT’in daha
fazla iyilesme sagladigi ve HILT'"i geleneksel KTS fizik
tedavi protokoliine eklemenin yararli ve giivenli oldugu
sonucuna varilmistir (28). Hojjati ve arkadaglarinm
yaptig1 bir ¢alismada hafif ve orta siddette KTS olan
hastalarda HILT ile LLLT karsilagtirilmig ve HILT in
LLLT’ye gore daha iyi sonuclar verdigi ifade edilmistir
(29).

Lateral epikondilit (LE) iist ekstremitede sik¢a goriilen
kas iskelet sistemi bozukluklarindan biridir. Tenisgi
dirsegi olarak da bilinir. Yetiskin niifusun %1 ile
%3'linde gorildigi tahmin edilmektedir. Lateral
epikondilit genellikle 35 ile 55 yas arasindaki hastalarda
sik goriilmekle birlikte medial epikondilitten (golfgii
dirsegi) yaklasik 7 kat daha fazla goriilmektedir.
Dominant ekstremitede daha sik goriilir ve
ekstremitenin agir1 kullanilmasi, tekrarlayan el bilegi
ekstansiyonu ve 6nkol supinasyon/pronasyonuna bagl
mikro travmalar sonucunda meydana gelir. Baslica
semptomlar lateral dirsekten kaynaklanan agri ile {ist
ekstremite giiciinde azalmadir. Cesitli konservatif ve
cerrahi tedavi secenekleri vardi. Konservatif secenekler
arasinda  istirahat, breys  kullanimi,  aktivite
modifikasyonu, terapotik egzersizler, Us,
ekstrakorporeal sok dalga tedavisi (ESWT), lazer gibi
fizik tedavi ajanlari, lokal enjeksiyonlar, analjezikler,

NSAIl'ler, proloterapi, akupunktur ve manipiilasyon yer

alir. ElMeligie ve arkadaslarmin yaptigi  bir
metaanalizde HILT’in lateral epikondilit hastalarinda
agriy1 azaltmak ve yasam kalitesini iyilestirmek igin
etkili bir tedavi oldugu bildirilmis ancak kavrama giici,
el fonksiyonlar1 ve yasam kalitesi acisindan HILT ile
diger  tedaviler arasinda  Onemli  farkliliklar
goriilmemistir (30). Karaca ve arkadaglarinin yaptigi bir
calismada lateral epikondilit bulunun hastalarda ESWT
ile HILT tedavileri karsilastirilmigtir. ESWT ve HILT'in
agri1, fonksiyon ve kavrama giicii agisindan iyilesmeye
katki sagladig1 ve egzersiz ile kombine edilen HILT'in
diger yontemlere gore iistiin oldugu bildirilmistir (31).
Akkurt ve arkadaslarinin yaptigi bir ¢alismada LE
hastalarinda HILT’in kisa ve uzun vadeli etkileri
arastirtlmig, HILT'in agr1, fonksiyonel durum ve yasam
kalitesi agisindan kisa ve uzun vadede giivenli ve etkili
bir tedavi segenegi oldugu tespit edilmistir (32).

Boyun agrisi diinya c¢apinda onde gelen sakatlik
nedenlerinden biri olup, sikligi %16.7 ile %75.1
arasinda degismektedir (33). Boyun agrisi nedenlerinin
basinda servikal disk herniasyonu (SDH) gelmektedir.
SDH bir sinir kokiiniin veya omuriligin sikigmasina
neden olarak radikiilopati veya miyelopati klinigi
meydana getirebilir. Boyun agris1 vakalarmm %14'
kroniklesir ve %5'inde sakatlik meydana gelebilir (34).
Servikal disk hernisi bulunan ¢ogu hastada kronik boyun
agrisi, agresif konservatif tedavi ile ¢6ziimlenebilir.
Lazer tedavisi, TENS, vakum interferans, traksiyon gibi
elektroterapi  ajanlar1 ile birlikte manipiilasyon,
mobilizasyon, kinezyolojik bantlama ve terapotik
egzersizler siklikla kullanilmaktadir. Yilmaz ve
arkadaglarinin yaptig1 bir ¢alismada SDH ile iliskili
servikal agrida HILT ile US ve TENS kombinasyonu
karsilastirilmis, iki gruba da egzersiz tedavisi
uygulanmistir. HILT ile TENS ve US gruplarinda
agrinin azaldigi, servikal hareket agikliginin ve yasam
kalitesinin iyilestigi goriilmistiir. Bu iki tedavinin
SDH'ye bagl servikal agri tedavisinde benzer etkilere
sahip oldugu ve klinik uygulamalarda birbirine alternatif
olarak kullanilabilecegi sonucuna  varilmigtir
(35). Alayat ve arkadaglarinin yaptigi bir ¢alismada
kronik boyun agrist olan hastalarda HILT ile plasebo
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lazer tedavisi karsilastirilmig ve her iki gruba da egzersiz
tedavisi  uygulanmigtir. ~ HILT  ve  egzersiz
kombinasyonunun servikal EHA ile fonksiyonel
durumu etkili bir sekilde artirdigi ve agriyr azalttig
tespit edilmistir (36). Kenareh ve arkadaglarinin yaptigi
bir ¢alismada kronik nonspesifik boyun agrisinda HILT
ile fizyoterapinin etkinligi karsilastirilmis, lazer ve
fizyoterapinin kronik boyun agrisim1 azaltabilecegi,
lazer tedavisinin etkisinin fizyoterapiden anlamh
derecede yiiksek oldugu ifade edilmistir (37).

Bel agrisi toplumda sik goriilen ve ciddi sosyoekonomik
kayiplara neden olabilen sikayetlerden biridir. Bel
agrisinin yasam boyu prevelansinin %84, kronik bel
agrisinin %23 oldugu ve kronik bel agris1 hastalarinin
%11-12’sinde sekel biraktigi saptanmistir. Kronik bel
agrismin birgcok nedeni bulunmakla birlikte en sik
goriilen nedenlerinden biri lomber disk herniasyonudur
(LDH). LDH tedavisi ozirliiliigiin, kronik agrimm
azaltilmasinda ve ise doniis siirecinin hizlandirilmasinda
bliyllk o6nem tagimaktadir. Tedavide cerrahi ve
konservatif yontemler uygulanabilmektedir.
Konservatif tedavide fizik tedavi ajanlari, NSAIIL,
miyorelaksan ilaclar, egzersiz ve enjeksiyonlar yer
alir. Huang ve arkadaslarimin yaptig bir calismada LDH
ile takip edilen hastalarda HILT ile US tedavileri
karsilastirilmis ve HILT'in agr1 tedavisinde US tedavisi
kadar etkili oldugu sonucuna ulagilmistir (38). Fiore ve
arkadagslar1 bel agris1 tedavisinde HILT ile US
tedavilerinin kisa vadeli etkinligini degerlendirmisler ve
HILT’in agrida azalma ve oOzirlilliikte daha fazla
iyilesme gosterdigi sonucuna varmiglardir (39).

Plantar topuk agris1 erigkinlerde en sik goriilen alt
ekstremite sorunlarindan biridir (40). Topuk agrisina
%30 ile %89 arasinda kalkaneal spurun neden oldugu
bildirilmistir (42). Patogenezde tekrarlayan
mikrotravmalar ve kronik hasarlarin 6nemli rol oynadigi
bilinmektedir. Plantar  fasiit siklikla bagin  agir
kullanimimdan veya hasar gormesinden kaynaklanir.
Ayak deformiteleri, obezite ve asir1 egzersiz,
sikayetlerin siddetlenmesine neden olabilir (42). Klinik

belirtiler arasinda enflamasyon, ayaklarda sisme, ayaga

agirlik verildiginde agri1 ve hareket kisithiligr yer alir

(43). Plantar fasiit ve kalkaneal spur tedavisinde yagam
tarzi degisikligi, silikon topuk pedi, medial ark destegi,
gece ateli, fizik tedavi ajanlari, NSAII, steroid
enjeksiyonlari, botulinum toksini, trombositten zengin
plazma (PRP) gibi ajanlar uygulanirken, konservatif
yontemlere yanit alinamayan hastalarda cerrahi tedavi
uygulanabilir. Tkocz ve arkadaglarinin yaptig1 bir
calismada plantar fasiit ve kalkaneal spur bulunan
hastalarda HILT ve standart konservatif fizyoterapotik
yaklagim karsilastirilmis ve her iki gruba es zamanli US
uygulanmis ve sonu¢ olarak HILT’in  diger
prosediirlerden daha etkili olmadig1 tespit edilmistir
(44). Yesil ve arkadaglarinin yaptig1 bir calismada HILT
ile plasebo HILT karsilagtirtlmis ve her iki gruba da
egzersiz  tedavisi uygulanmistir. Agr1  siddeti,
fonksiyonel durum, plantar basing Sl¢limii ve yasam
kalitesi agisindan HILT’in plaseboya {listlinliigii
gosterilememistir. Sonug¢ olarak hastalarin  temel
sikayeti agri oldugunda sadece egzersiz tedavisinin
ekonomik, pratik ve giivenilir bir tedavi olabilecegi
sonucuna varilmistir(45).

Osteoartrit (OA) eklem kikirdaginin yikimi, subkondral
kemik degisikligi ile karakterize, eklem baglari, sinovya
ve diger eklem yapilarinin da etkilendigi yaygin bir
dejeneratif eklem hastaligidir. Diz  osteoartriti
prevalansinin 50 yag lzerinde %30 oldugu
bildirilmektedir (46). Ozellikle 50 yasindan sonra
kadinlarda erkeklerden daha sik gorilir (47). Ana
semptomlar hareketle artan agri, eklem sertligi, kas
zayifligi ve smurlt eklem hareket agikligidir. OA igin
farmakolojik, cerrahi ve konservatif tedavi segenekleri
bulunmakla birlikte mevcut klinik kilavuzlar dncelikle
cerrahi olmayan tedavi stratejilerini 6nermektedir. Sicak
paketler, TENS, ultrason, lazer ve bunlarin
kombinasyonlarini igeren fizik tedavi modaliteleri klinik
uygulamada yaygin olarak kullanilmaktadir. Wu ve
arkadaslarinin yaptig1 bir metaanalizde HILT'in OA'l1
bireylerde agr1 ve fonksiyonel durumu iyilestirmek igin
diger fizik tedavi yontemlerinden daha etkili olabilecegi
belirtilmistir (48). Wyszynska ve arkadaslarinin yaptigi
bir derlemede HILT’in diz OA'li hastalarda agriyi

azaltmada ve fonksiyonel durumu iyilestirmede etkili
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oldugu sonucuna varllmigtir (49). Samaan ve
arkadaslarinin yaptig1 Kellgren Lawrence skalas1 evre 2
ve 3 diz OA'st olan hastalarda HILT ile US
karsilagtirilmis ve her iki gruba da egzersiz tedavisi
uygulanmustir. HILT'in US kullanimina gore agri, diz
EHA's1, propriyosepsiyon ve fonksiyonel durumda daha
iyi sonuglar verdigi ve her iki grubun da, sadece egzersiz
tedavisi alanlara gore daha iistiin oldugu tespit edilmistir
(50). Ahmad ve arkadaslariin yaptig1 bir ¢alismada diz
OA’de LLLT ve HILT in, egzersiz tedavisi ile kombine
edildiginde diz agrist1 ve fonksiyonel durumda
iyilesmeye neden oldugu ancak dolayli karsilastirmaya
dayali olarak, HILT ve egzersiz tedavisinin OA
semptomlarini hafifletmede LLLT ye kiyasla daha etkili
oldugu bildirilmistir (51). Siriratna ve arkadaglarimin
yaptig1 bir calismada Kellgren Lawrence skalas1 evre 2-
4 olan diz OA hastalarinda HILT ve sham lazer
karsilagtirilmig, her iki grupta da vizuel analog skoru
(VAS) ve Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) skorlarinda anlamli bir
diigiis goriilmiis ve HILT in agriy1 azaltmada daha etkili
oldugu sonucuna varilmigtir (52). Angelova ve
arkadaslarinin yaptig1 bir calismada diz OA hastalarinda
HILT ile sham lazer tedavisi karsilastirilmis ve HILT in
sham lazere kiyasla daha yogun, kiimiilatif etki
gosterdigi ve bu nedenle HILT’in gonartroz tedavisinde
tercih edilebilir bir ydntem olabilecegi sonucuna
varmislardir (53). Mostafa ve arkadaglarinin yaptigi bir
calismada Kellgren Lawrence skalast evre 2 olan diz
OA’li  hastalarda ESWT ve HILT tedavileri
karsilagtirilmis, HILTin agr1, fonksiyonel durum ve
oziirliilik agisindan ESWT'ye kiyasla daha etkili oldugu
tespit edilmistir (54). Ceyhan ve arkadaslarmin yaptigi
bir ¢alismada Kellgren Lawrence skalasi evre 2-3 olan
diz OA hastalarinda kisa dalga diatermi (KDD) ve HILT
tedavileri karsilastirilmis, her iki gruba uygulanan
tedavilerin kisa donemde fonksiyonel durum ve agr
acisindan  etkili oldugu ancak HILT’in KDD
tedavisinden daha basarilt oldugu sonucuna varilmistir
(55).

Yiiksek yogunluklu lazer tedavisi, kas iskelet sistemi

hastaliklarinda kullanim1 son zamanlarda artan, etkili

fizik tedavi ajanlarindan biri olmakla birlikte,
gelecekteki klinik aragtirmalarin, hastalart daha etkili bir
sekilde tedavi etme konusunda Onemli kanitlar

saglayacagi diisiiniilmektedir.
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Destek ve Tesekkiir Beyani: Y oktur.

KAYNAKLAR

1. Boyraz I, Yildiz, A. Lazer Cesitleri ve yiiksek
yogunluklu lazer kullanimi. Cagdas Tip Dergisi.
2016;6(1-ek):104-9.

2. White PF, Zafereo J, Elvir-Lazo OL, Hernandez H.
Treatment of drug-resistant fibromyalgia symptoms
using high-intensity laser therapy: a case-based
review. Rheumatol Int. 2018;38(3):517-23.

3. Ezzati K, Laakso EL, Salari A, Hasannejad A,
Fekrazad R, Aris A. The Beneficial Effects of High-
Intensity Laser Therapy and Co-Interventions on
Musculoskeletal Pain Management: A Systematic
Review. J Lasers Med Sci. 2020;11(1):81-90.

4. White PF E-LO, Yumul R. Cold laser therapy for
acute andchronic pain management: a comparison of
low-level and high-intensitylaser therapy devices.
Anesthesiol News. 2019;13:65-77.

5. Tomazoni SS, Leal-Junior EC, Pallotta RC, Teixeira
S, de Almeida P, Lopes-Martins R. Effects of
photobiomodulation  therapy,  pharmacological
therapy, and physical exercise as single and/or
combined treatment on the inflammatory response
induced by experimental osteoarthritis. Lasers Med
Sci. 2017;32(1):101-8.

6. Alves AC, Vieira R, Leal-Junior E, dos Santos S,
Ligeiro AP, Albertini R, et al. Effect of low-level
laser therapy on the expression of inflammatory
mediators and on neutrophils and macrophages in
acute joint inflammation. Arthritis Res Ther.
2013;15(5):R116.

KUTFD | 148



Karaca $B & Ayan F.
Yiiksek Yogunluklu Lazer

KU Tip Fak Derg 2023;25(1):143-151
Doi: 10.24938/kutfd. 1267917

7.

10.

11.

12.

13.

14.

15.

Stausholm MB, Naterstad IF, Joensen J, Lopes-
Martins RA B, Szbe H, Lund H, et al. Efficacy of
low-level laser therapy on pain and disability in knee
osteoarthritis: systematic review and meta-analysis
of randomised placebo-controlled trials. BMJ Open.
2019;9(10):e031142.

Alayat MSM, Aly THA, Elsayed AEM, Fadil ASM.
Efficacy of pulsed Nd:YAG laser in the treatment of
patients with knee osteoarthritis: a randomized
controlled trial. Lasers in Medical Science.
2017;32(3):503-11.

Ordahan B, Karahan AY, Kaydok E. The effect of
high-intensity versus low-level laser therapy in the
management of plantar fasciitis: a randomized
clinical trial. Lasers Med Sci. 2018;33(6):1363-9.
White PF E-LL, Cao X, Hernandez H. Effect of
high-intensity laser treatments on chronic pain
related to osteoarthritis in former professional
athletes: a case series. J Mol Biomark Diagn.
2017;8(4):343-6.

Kim SH, Kim YH, Lee HR, Choi YE. Short-term
effects of high-intensity laser therapy on frozen
shoulder: A prospective randomized control study.
Man Ther. 2015;20(6):751-7.

Alayat MS, Elsoudany AM, Ali ME. Efficacy of
Multiwave Locked System Laser on Pain and
Function in Patients with Chronic Neck Pain: A
Randomized Placebo-Controlled Trial. Photomed
Laser Surg. 2017;35(8):450-5.

Szabo DA, Neagu N, Teodorescu S, Predescu C,
Sopa IS, Panait L. TECAR Therapy Associated with
High-Intensity Laser Therapy (Hilt) and Manual
Therapy in the Treatment of Muscle Disorders: A
Literature Review on the Theorised Effects
Supporting  Their  Use. J Clin  Med.
2022;11(20):6149

Kim GJ, Choi J, Lee S, Jeon C, Lee K. The effects
of high intensity laser therapy on pain and function
in patients with knee osteoarthritis. J Phys Ther Sci.
2016;28(11):3197-9.

Alayat MS, Elsodany AM, El Fiky AA. Efficacy of

high and low level laser therapy in the treatment of

16.

17.

18.

19.

20.

21.

22.

23.

Bell's palsy: a randomized double blind placebo-
controlled trial. Lasers Med Sci. 2014;29(1):335-42.
Myers JB, Guskiewicz KM, Schneider RA, Prentice
WE. Proprioception and neuromuscular control of
the shoulder after muscle fatigue. J Athl Train.
1999;34(4):362-7.

Chard MD, Hazleman R, Hazleman BL, King RH,
Reiss BB. Shoulder disorders in the elderly: a
community survey. Arthritis Rheum.
1991;34(6):766-9.

Pribicevic M, Pollard H, Bonello R, de Luca K. A
systematic review of manipulative therapy for the
treatment of shoulder pain. J Manipulative Physiol
Ther. 2010;33(9):679-89.

Karaca B. Effectiveness of High-Intensity Laser
Therapy in Subacromial Impingement Syndrome.
Photomed Laser Surg. 2016;34(6):223-8.

Yilmaz M, Eroglu S, Dundar U, Toktas H. The
effectiveness of high-intensity laser therapy on pain,
range of motion, functional capacity, quality of life,
and muscle strength in subacromial impingement
syndrome: a 3-month follow-up, double-blinded,
randomized, placebo-controlled trial. Lasers Med
Sci. 2022;37(1):241-50.

Zaki Z, Ravanbod R, Schmitz M, Abbasi K.
Comparison of low level and high power laser
combined with kinesiology taping on shoulder
function and  musculoskeletal ~ sonography
parameters in subacromial impingement syndrome:
trial.

a Randomized placebo-controlled

Physiotherapy Theory and Practice.
2022;38(13):2514-25.

Aceituno-Gomez J, Avendafio-Coy J, Goémez-
Soriano J, Garcia-Madero VM, Avila-Martin G,
Serrano-Muiioz D, et al. Efficacy of high-intensity
laser subacromial

therapy in impingement

syndrome: a three-month follow-up controlled
clinical trial. Clin Rehabil. 2019;33(5):894-903.

Manske RC, Prohaska D.
management of adhesive capsulitis. Curr Rev

Musculoskelet Med. 2008;1(3-4):180-9.

Diagnosis  and

KUTFD | 149



Karaca $B & Ayan F.
Yiiksek Yogunluklu Lazer

KU Tip Fak Derg 2023;25(1):143-151
Doi: 10.24938/kutfd. 1267917

24.Rai SK, Kashid M, Chakrabarty B, Upreti V, Shaki
O. Is it necessary to screen patient with adhesive
capsulitis of shoulder for diabetes mellitus? J Family
Med Prim Care. 2019;8(9):2927-32.

25. Dudkiewicz I, Oran A, Salai M, Palti R, Pritsch M.
Idiopathic adhesive capsulitis: long-term results of
conservative treatment. Isr Med Assoc J.
2004;6(9):524-6.

26. Atan T, Bahar-Ozdemir Y. Efficacy of high-intensity
laser therapy in patients with adhesive capsulitis: a
sham-controlled randomized controlled trial. Lasers
Med Sci. 2021;36(1):207-17.

27.Uysal B, Ozkuk K, Sahin N, Okmen BM, Sezer R,
Ates Z. Comparison of the effectiveness of high-
intensity laser and ultrasound therapies in adhesive
capsulitis: A randomized controlled study. J Back
Musculoskelet Rehabil. 2023;36(1):227-36.

28. Ashour AA, Yehia RM, EIMeligie MM, Hanafy AF.
Effectiveness of high intensity laser therapy on pain,
grip strength and median nerve conductivity in
pregnant women with carpal tunnel syndrome: A
randomized controlled trial. J Hand Ther. 2022;
S0894-1130(22)00039-4

29.Hojjati F, Afjei MH, Ebrahimi Takamjani |,
Rayegani SM, Sarrafzadeh J, Raeissadat SA, et al.
The Effect of High-Power and Low-Power Lasers on
Symptoms and the Nerve Conduction Study in
Patients With Carpal Tunnel Syndrome. A
Prospective Randomized Single-Blind Clinical
Trial. J Lasers Med Sci. 2020;11(Suppl 1):573-s9.

30. EIMeligie MM, Gbreel MI, Yehia RM, Hanafy AF.
Clinical Efficacy of High-Intensity Laser Therapy on
Lateral Epicondylitis Patients: A Systematic Review
and Meta-analysis. Am J Phys Med Rehabil.
2023;102(1):64-70.

31.Karaca I, Giil H, Erel S. Comparison of
extracorporeal shock wave therapy and high-
intensity laser therapy on pain, grip strength, and
function in patients with lateral epicondylalgia: a
randomized controlled study. Lasers Med Sci.
2022;37(8):3309-17.

32. Akkurt E, Kucuksen S, Yilmaz H, Parlak S, Sall1 A,
Karaca G. Long term effects of high intensity laser
therapy in lateral epicondylitis patients. Lasers Med
Sci. 2016;31(2):249-53.

33. Fejer R, Kyvik KO, Hartvigsen J. The prevalence of
neck pain in the world population: a systematic
critical review of the literature. European Spine
Journal. 2006;15(6):834-48.

34. Coté P, Cassidy JD, Carroll L. The factors associated
with neck pain and its related disability in the
Saskatchewan population. Spine (Phila Pa 1976).
2000;25(9):1109-17.

35.Yilmaz M, Tarakci D, Tarakci E. Comparison of
high-intensity laser therapy and combination of
ultrasound treatment and transcutaneous nerve
stimulation on cervical pain associated with cervical
disc herniation: A randomized trial. Complement
Ther Med. 2020;49:102295.

36. Alayat MS, Mohamed AA, Helal OF, Khaled OA.
Efficacy of high-intensity laser therapy in the
treatment of chronic neck pain: a randomized
double-blind placebo-control trial. Lasers Med Sci.
2016;31(4):687-94.

37.Kenareh R, Mirmohammadi SJ, Khatibi A, Shamsi
F, Mehrparvar AH. The Comparison of The Efficacy
of Photobiomodulation and Ultrasound in the
Treatment of Chronic Non-specific Neck Pain: A
Randomized Single-Blind Controlled Trial. J Lasers
Med Sci. 2021;12:e20.

38.Huang Y, Gao D. The effectiveness of high intensity
laser therapy in the patients with lumbar disc
herniation: A protocol of randomized placebo-
controlled trial. Medicine
2020;99(41):e22520.

39. Fiore P, Panza F, Cassatella G, Russo A, Frisardi V,
Solfrizzi V, et al. Short-term effects of high-intensity

(Baltimore).

laser therapy versus ultrasound therapy in the
treatment of low back pain: a randomized controlled
trial. Eur J Phys Rehabil Med. 2011;47(3):367-73.
40.Yalcin E, Keskin Akca A, Selcuk B, Kurtaran A,
Akyuz M. Effects of extracorporal shock wave

therapy on symptomatic heel spurs: a correlation

KUTFD | 150



Karaca $B & Ayan F.
Yiiksek Yogunluklu Lazer

KU Tip Fak Derg 2023;25(1):143-151
Doi: 10.24938/kutfd. 1267917

between clinical outcome and radiologic changes.
Rheumatol Int. 2012;32(2):343-7.

41.Johal KS, Milner SA. Plantar fasciitis and the
calcaneal spur: Fact or fiction? Foot Ankle Surg.
2012;18(1):39-41.

42, Kiigiikakkas O OB, KogyigitH. Efficacy of different
doses of radial extracorporeal shock wave therapy in
patients with painful calcaneal spur. Turk J Phys
Med Rehab. 2017;63:31-41.

43. Costantino C, Vulpiani MC, Romiti D, Vetrano M,
Saraceni VM. Cryoultrasound therapy in the
treatment of chronic plantar fasciitis with heel spurs.
A randomized controlled clinical study. Eur J Phys
Rehabil Med. 2014;50(1):39-47.

44, Tkocz P, Matusz T, Kosowski t., Walewicz K,
Argier L, Kuszewski M, et al. A Randomised-
Controlled Clinical Study Examining the Effect of
High-Intensity Laser Therapy (HILT) on the
Management of Painful Calcaneal Spur with Plantar
Fasciitis. J Clin Med. 2021;10(21):4891

45. Yesil H, Dundar U, Toktas H, Eyvaz N, Yesil M. The
effect of high intensity laser therapy in the
management of painful calcaneal spur: a double
blind, placebo-controlled study. Lasers Med Sci.
2020;35(4):841-52.

46.Busija L, Bridgett L, Williams SR, Osborne RH,
Buchbinder R, March L, et al. Osteoarthritis. Best
Pract Res Clin Rheumatol. 2010;24(6):757-68.

47. Srikanth VK, Fryer JL, Zhai G, Winzenberg TM,
Hosmer D, Jones G. A meta-analysis of sex
differences prevalence, incidence and severity of
osteoarthritis. Osteoarthritis
2005;13(9):769-81.

48.Wu M, Luan L, Pranata A, Witchalls J, Adams R,

Bousie J, et al. Is high intensity laser therapy more

Cartilage.

effective than other physical therapy modalities for
treating knee osteoarthritis? A systematic review and
network meta-analysis. Front Med (Lausanne).
2022;9:956188.

49. Wyszynska J, Bal-Bochenska M. Efficacy of High-

Intensity Laser Therapy in Treating Knee

Osteoarthritis: A First  Systematic Review.
Photomed Laser Surg. 2018;36(7):343-53.

50. Samaan S, Sedhom MG, Grace MO. A randomized
comparative study between high-intensity laser vs
low-intensity pulsed ultrasound both combined with
exercises for the treatment of knee osteoarthritis. Int
J Rheum Dis. 2022;25(8):877-86.

51. Ahmad MA, MS AH, Yusof A. Effects of low-level
and high-intensity laser therapy as adjunctive to
rehabilitation exercise on pain, stiffness and function
in knee osteoarthritis: a systematic review and meta-
analysis. Physiotherapy. 2022;114:85-95.

52.Siriratha P, Ratanasutiranont C, Manissorn T,
Santiniyom N, Chira-Adisai W. Short-Term
Efficacy of High-Intensity Laser Therapy in
Alleviating Pain in  Patients with  Knee
Osteoarthritis: A Single-Blind ~ Randomised
Controlled Trial. Pain Res Manag.
2022;2022:1319165.

53.Angelova A, llieva EM. Effectiveness of High
Intensity Laser Therapy for Reduction of Pain in
Knee  Osteoarthritis. Pain Res  Manag.
2016;2016:9163618.

54. Mostafa M, Hamada HA, Kadry AM, Zahran SS,
Helmy NA. Effect of High-Power Laser Therapy
Versus Shock Wave Therapy on Pain and Function
in Knee Osteoarthritis Patients: A Randomized
Controlled Trial. Photobiomodul Photomed Laser
Surg. 2022;40(3):198-204.

55.Ceyhan Z. Diz Osteoartrit Tanili Hastalarda Kisa
Dalga Diatermi ile Yiiksek Yogunluklu Laser
Tedavisinin  Etkinliginin Karsilastirilmasi  (tez).
Kirikkale.  Kirikkale Universitesi Tip Fakiiltesi;
2021.

KUTFD | 151



DOI: 10.24938/kutfd.1161757

Olgu Sunumu

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2023;25(1):152-157

Case Report

INDIREKT KAROTIKOKAVERNOZ FiSTULE BAGLI

SEKONDER GLOKOM

Secondary Glaucoma due to Indirect Caroticocavernous Fistula

Damla Nur DINC!
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0z
68 yasindaki kadin hasta sag géziinde cesitli damlalara ragmen
1 yildir devam eden kizariklik sikayetiyle bagvurdu. Hasta 10
yildir hipertansiyon tedavisindeydi. Travma Oykiisii yoktu.
bilateral

muayenesinde sagda episkleral damarlar belirgindi.Pupiller

Gorme  keskinligi tamdi.  Biyomikroskopik
izokorikti, proptozis yoktu, goz hareketleri ve renkli gérme
normaldi. Go6z i¢i basmct 24 /14 mmHg idi. Gonyoskopi
bulgusu D30f1+ idi. Fundusta evre 2 hipertansif retinopati
mevcuttu. Yapilan gérme alant ve optik koherans tomografi
(OKT) tetkikleri normaldi. Hastadan inflamatuar patolojiler ve
icin MRG ve MRG
anjiyografi istendi. Internal karotid arterin ince menengial
Indirekt

karotikokavernoz fistiil tanisi ile girisimsel radyoloji tarafindan

karotikokavernoz fistiilii  diglamak

dallarindan sag kavernéz siniis dolusu izlendi.

endovaskiiler tedavi yapildi. Hastaya sekonder okiiler

hipertansiyon tanisiyla brimonidin 2X1 tedavisi verildi.
Bulgularinin  diizelmesiyle 6 ay sonunda tedavisi kesildi.
Takiplerine gelmeyen hastanin 7 y1l sonraki kontroliinde sagda
azalmakla birlikte kizarikliginin devam ettigi, g6z ici basincinin
18/10 mmHg oldugu gorildii. OKT sinir lifi analizinde
inferiorda incelme izlendi. Gorme alaninda kor noktada
genisleme ve seidel skotomuna gidis nedeniyle sekonder
baslandu.Fistiil

sonrasinda glokom beklenmemektedir. Aktif dénemde glokom

glokom agisindan topikal tedavi tedavisi

bulgusu olmayan hastanin 7 yil sonra tek goziinde glokom
geligmistir. Bu hastalar endovaskiiler tedavi sonrasi da glokom
acisindan diizenli takip edilmelidir.

Anahtar  Kelimeler: karotikokavernoz

Glokom, fistiil,

konjonktival hiperemi

ABSTRACT

A 68-years-old female patient presented with the complaint of
redness in her right eye that persisted for 1 year despite various
drops. She had been in the treatment of hypertension and had no
trauma history. On examination, her vision was bilaterally
complete. In biomicroscopy, episcleral vessels were prominent
on the right, other anterior segment was normal. Intraocular
pressure was 24/14 mmHg. Gonioscopy finding was D30f1+.
Fundus was normal except for grade 2 hypertensive retinopathy.
Visual field and optical coherence tomography (OCT)
examinations were normal. MRI and MRI angiography were
requested from the patient to exclude inflammatory pathologies
and the diagnosis of caroticocavernous fistula. Right cavernous
sinus filling was observed from thin meningial branches of
internal carotid artery. Endovascular treatment was performed
by interventional radiology with the diagnosis of indirect
caroticocavernous fistula. Brimonidine 2X1 treatment was
given to the patient with the diagnosis of secondary ocular
hypertension. After 7 years, hyperemia continued and her
intraocular pressure was 18/10 mmHg. In the OCT nerve fiber
analysis, thinning was observed in the inferior. Topical
treatment was initiated for secondary glaucoma due to
enlargement of the blind spot and progression to Seidel's
scotoma. Regular follow-up for glaucoma is recommended for
these patients after treatment.

Keywords: Glaucoma, caroticocavernoz fistula, conjunctival

hyperemia
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GIRIS

Karotikokavernoz fistiiller (KKF), karotis arter sistemi
ile kavernoz siniis arasindaki santlardir (1,2,3,5,6).
KKF’ler fistiilin ~ hemodinamik  6zelliklerine,
etiyolojisine veya anatomisine gore siniflandirilmustir.
Hemodinamik smiflandirma, KKF'leri yiiksek ve
diisiik akigh fistiiller olarak ikiye ayirir. Etiyolojik
smiflandirma, spontan lezyonlar1 travma nedeniyle
olusanlardan ayirmaktadir. Anatomik simiflandirma,
dogrudan KKF'leri karotid arterden kaynaklananlar
olarak tanimlarken (Barrow Tip A)dolayli KKF'ler
karotid arter dallarindan kaynaklananlardir (Barrow
Tip B, C, D) (4).

Direkt KKF’ler ¢ogunlukla travmaya bagli internal
karotid arter (IKA) veya intrakavernéz dallarindaki
kiiciik deformasyonlar sonucu gelisir (3). Indirekt
KKF'lerde IKA’nin intrakavernéz kismi saglamdir.
Kan akimi, eksternal ve internal karotid arterin
meningeal dallarindan kaynaklanan santlar nedeniyle
kaverndz siniise dogrudur. Indirekt fistiillerin klinigi
diisiik debili olmalar1 nedeniyle genellikle sinsi
seyreder. Bu fistiiller ¢ogu zaman spontan olarak
kapanabilir (2). Direkt KKF'lerin klasik prezentasyonu,
kafa travmasi sonrasi geligen egzoftalmus ve kemozis
seklindedir. Ven6z basing artist sonucu proptozis,
kemozis, sekonder glokom, 6n segment nekrozu,
vaskiiler yapilarda dolgunluk, santral retinal ven
tikaniklig1, gérme kaybu, santral sinir sistemi parezileri,
agiz, burun veya kulaklardan hemoraji, intraserebral
hemoraji, kafa i¢i basing artisi ve calma fenomeni
goriilebilir (1,2,4,5). Indirekt KKF'ler genellikle direkt
KKF'lerdeki gibi giiriiltiliibir tabloyla ortaya ¢ikmaz.
Hafif bir proptozis, episkleral venlerde genisleme gibi
daha silik bulgularla karsimiza gelir (5). Kirmizi goz
bulgusu ile bagvuran olgularda akla gelmesi gereken
aywrict tanilardan biri olmakla beraber, ¢cogu zaman
konjonktivit, tiroid oftalmopati, episklerit, psédotimor
orbita gibi durumlarla karigabilir (1). Tani, takip ve
tedavi ileriki donemdegelisebilecek komplikasyonlarin
Onlenmesi agisindan biiyiikk 6nem tagimaktadir. Bu
olguda, indirekt KKF ‘si olan hastanin endovaskiiler

tedavi yapilmasima ragmen etkilenen gozde glokom

gelisebilecegi ve bu agidan takiplerinin  dnemi

vurgulanmustir.

OLGU SUNUMU

68 yasindaki kadin hasta 2014 yilinin aralik ayimnda,
son 1 yildir sag g6z kapaginda sislik ve ¢esitli
damlalara ragmen ge¢meyen kizariklik sikayetiyle
bagvurdu. Hasta 10 yildir hipertansiyon tedavisi
aliyordu. Travma o&ykiisii yoktu. Muayenesinde
gormeleri her iki gézde tamdi. Biyomikroskopik
olarak sagda episkleral damarlar belirgin, diger 6n
segment bulgular1 dogald1 (Figlir 1A). Pupiller
izokorikti, proptozisi yoktu, géz hareketleri ve renkli
gorme normaldi. Go6z igi basinci sagda 24 mmHg,
solda 14 mmHg idi. Gonyoskopi bulgusu D30f1+ idi.

Fundoskopide optik diskte glokomatéz degisiklik
yoktu. C/d 0,3 izlendi (Figiir 2A).

Figiir 1A, B: 1A: ilk muayenede konjonktival hiperemi
ve belirgin testere disi seklinde kivrimlar yapan
episkleral damarlar. 1B: 7 yil sonraki biyomikroskopik
On segment goriintiisii (midriyazis iyatrojeniktir).
Yapilan gorme alam1 ve OKT tetkikleri normal
sinirlardayd: (Figiir 3). Hastadan inflamatuar patolojiler
ve KKF tanisinidiglamak icin MRG ve MRG anjiyografi
istendi. Internal karotid arterin ince meningeal

dallarindan sag kaverndz siniis dolusu izlendi (Figiir 4).
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Figiir 2A, B: 2A: i1k muayenede vertikal ¢/d 0,3ve normal sinirlarda. 2B: 7 y1l sonra optik sinirdeki ¢ukurlasmanin arttig1,
vertikal ¢/d 0,6 oldugu ve ¢entiklenme bulgusu izleniyor. Her iki figiirde de grade 2 hipertansif retinopati mevcut.
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Figiir 3: 2015 yilinda normal olan sag goz otomatize gorme alan1 mevcutken, 2021 yilinda patern standart sapmanin
(PSD) 2.02 degerine yiikseldigi, parasantral skotom, kor noktada genisleme ve nazal step baslangici ile glokom gérme
alan1 bulgular izleniyor (Humphrey Field Analyzer 3, CarlZeiss Meditec, Germany).
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Figiir 4: 2015 yilindaki MRG goriintiisiinde sag
stiperior oftalmik venin sola gore daha genis
oldugu goriilmekte.

L,

Indirekt tip KKF tanis1 ile girisimsel radyoloji

tarafindan endovaskiiler tedavi yapildi. Girigimsel

radyolojik islem sonrasi yapilan kontroliinde kapak
6demi ve konjonktival hiperemi gerilemisti. Hasta
sekonder okiiler hipertansiyon olarak kabul edildi.
Brimonidin  2X1

diizelmesiyle 6 aysonunda topikal tedavisi kesildi.

tedavisi  verildi. Bulgularinin
Takiplerine gelmeyen hastanin 2021 yilindaki
kontroliinde gérmelerinin tam oldugu, sagda azalmis
olmakla birlikte hiperemisinin devam ettigi, goz i¢i
basmcimin sagda 18 mmHg solda 10 mmHg oldugu
1B).
glokomat6z degisiklikler, OKT sinir lifi analizinde

goriildi  (Figiir Hastanin  optik  diskinde
inferiorda incelme izlendi (Figir 2B, 5). Gorme
alaninda kor noktada genisleme veseidel skotomuna
gidis nedeniyle hasta sekonder glokom olarak kabul
edilip topikal tedavi bagland1 (Figiir 3).
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Figiir 5: 2016 yilindaki 3 retina sinir lifi ve ganglion hiicre kompleksinin incelendigi Optik Koherans Tomografi
(OKT) goriintiileri ve 2021 yilindaki goriintii degisim analizi ile incelendiginde kaybin 0.28 mikron/yil oldugu

saptaniyor (RTVue-XR, Optovue Inc., Fremont, CA).

TARTISMA

Indirekt KKF'de etyoloji ile ilgili birkag teori mevcuttur.
Cogu aragtirmaci arteriyovendz malformasyonlara bagl
olarak gelisebilecegini  diigiinmektedir.  Vaskiiler
endotelyal sistemi etkileyen hipertansiyon, ateroskleroz,
diyabetes mellitus, bazi bag doku hastaliklar1 (6rnegin

psodoksantoma elastikum Ehler Danlos sendromu) gibi

durumlarda KKF geligebilir. (1). Bizim hastamizda 10
yili agkin siiredir sistemik hipertansiyon mevcut olup
KKF’lerde tam

koymak igin ilk bagvurulacak yontem serebral anjiografi

antihipertansif tedavi almaktaydi.
(DSA) olsa da, invaziv biriglemdir. BT, BT anjiografi,
MRG ve MRG anjiografi kullanilan noninvaziv

gorintilleme yontemleridir (4,5). Hastamiza MRG ve
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MRG anjiografi yapilarak indirekt KKF tanist
konulmustur. Tedavide en sik kullanilan yontemlerden
biri travmaya sekonder yiiksek akimli fistiillerde
anjiografi altinda fistiiliin kapatilmasidir (1,2). indirekt
KKF'lerde tedavinin amaci, fistiiliin kapanmasiyla
kaverndz siniisteki basmci azaltmaktir (5). Tedavi
secenekleri arasinda gozlem, gozi¢i basincini diisiirticii
ajanlar, ipsilateral IKA veya siiperior oftalmik venin
(SOV) aralikli kompresyonu, stereotaktik radyocerrahi
ve endovaskiiler miidahale yer alir. Indirekt KKF’lerin
%70’e varan kismui lokal tromboz nedeniyle spontan
olarak kapandigindan, gézlem veya konservatif tedavi
teknikleri yiiksek riskli olmayan vakalarda tercih edilen
yaklagimlardir. Konservatif tedavi kullanildiginda,
gorme testleri, goz i¢i basinci 6lgiimleri ve fundoskopik
muayenelerle yakin oftalmolojik takip onemlidir (6).
Higashida ve arkadaslari, indirekt KKF'li hastalarin
%30'unda, direkt KKF'li hastalarin ise sadece %17'sinde
konservatif yaklasimla 1 yillik takipte klinik veya
anjiyografik rekiirrens kanitt olmaksizin tam KKF
oklizyonu bildirmistir (7). Transarteriyel veya
transvendz embolizasyon gibi endovaskiiler yontemler,
¢ogu KKF i¢in birinci basamak tedavi yontemidir.
Metalik koiller ve/veya sivi embolik ajanlar yaygm
sekilde kullanilmaktadir (6). Hastamizin fistiilii
girigimsel radyoloji tarafindan endovaskiiler yontemle
kapatilmigtir. Bu hastalarda takiplerde sekonder glokom
gelisebilir (1). Episkleral vendz basmg yiiksek olup
olusturdugu direng sebebiyle hastamizda oldugu gibi
sekonder okiiler hipertansiyon gelisebilir. Primer agik
acili glokomda da tek tarafli tutulum goriilebilmekle
beraber, 7 yil sonraki muayenede, minimal kapak 6demi
ve konjonktival testere damarlarinin mevcut olmasi,
gelisen tek tarafli glokomun sekonder oldugunu
diistindiirmiistiir (15). Hastamizin fistiilii tedavi edilmis
olmasma ragmen 7 yil sonra okiiler hipertansiyon
gelismesinin nedeni, endovaskiiler ~ ydntemle
kapatilamayan daha ince fistiil dallarmin varolusu ile
aciklanabilir. Bu nedenle hastalarin tedavi edildikten
sonraki donemde de glokom gelisimi agisindan
oftalmolojiktakibinin devam etmesi gorsel fonksiyonlari

korumak i¢in kritik 6nem tagimaktadir.

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

Aragtirmacilarin Katki Orani Beyant: Ana fikir: DND,
ASD; Analiz: DND, ASD; Veri saglama: DND, ASD
Yazim: DND, ASD; Diizeltme: DND, ASD; Onay:
DND, ASD

Destek ve Tesekkiir Beyani: Caligmaya iliskin hicbir
kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Bir olgu sunumudur ancak etik kurul
onay1 yoktur. Hastadan bilgilendirilmis onay formu

almmigtir.
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Olgu Sunumu

Case Report

4-YEAR-OLD CASE WAS ADMITTED TO HOSPITAL WITH
DELIRIUM CAUSED BY DEHYDRATION AND METABOLIC
ACIDOSIS

4 Yasinda Dehidratasyon ve Metabolik Asidozun Neden Oldugu Deliryum ile Hastaneye
Bagvuran Olgu
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ABSTRACT (074

Delirium, a potentially reversible, acute-onset organic brain
syndrome, is a behavioral manifestation of acute brain
dysfunction associated with underlying medical conditions. It
presents as marked and inconsistent mental changes
characterized by dysregulated states of focus and cognition. It
can be caused by several different causes, including infections,
drugs, toxins, metabolic disorders, and a number of other
medical conditions. This case report presents a 4-year-old girl
with short bowel syndrome, who developed hyperactive

delirium due to acute metabolic acidosis.

Keywords: Delirium, dehydration, metabolic acidosis

Potansiyel olarak geri doniistimlii, akut baslangicli bir organik
beyin sendromu olan deliryum, altta yatan tibbi durumlarla
iliskili akut beyin islev bozuklugunun davranigsal bir
tezahtiriidiir. Diizensiz bilis durumlan ile karakterize belirgin ve
tutarsiz zihinsel degisiklikler olarak ortaya ¢ikar. Enfeksiyonlar,
ilaglar ve toksinler, metabolik bozukluklar ve diger tibbi
dahil

kaynaklanabilir. Bu olgu sunumunda, akut metabolik asidoz

hastaliklar olmak tiizere birkag farkli nedenden
nedeniyle hiperaktif deliryum gelisen kisa barsak sendromlu 4

yasinda bir kiz cocugunu sunmaktadir.
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INTRODUCTION
Delirium is an acute-onset organic brain syndrome
occurring due to rapid and diffuse brain dysfunction.
Although the exact mechanism is not clearly known,
brain metabolism is impaired because of the inability of
nerve cells to receive enough oxygen and glucose, and
as a result; disorders of consciousness develop. The
treatment is shaped according to the underlying cause.
Many disorders and conditions, such as infections,
drugs, toxins, and metabolic disorders may cause
delirium (1). In this case report, a 4-year-old girl who
developed hyperactive delirium due to acute metabolic

acidosis is presented.

CASE REPORT
A 4-year-old female with no history of fever, vomiting,
seizure, drug use, or recent travel presented to the
children’s emergency department with watery diarrhea
with  no mucus or blood. Nonstop crying for
approximately 3 hours, with an inability to recognize her
mother was stated. Her medical history included
multiple operations due to jejunal atresia, which
consequently caused the patient to have short bowel
syndrome. The patient did not have any previously
diagnosed neurological or psychiatric diseases, and her
neurological development until that time was normal. At
admission, she was unable to communicate even with
her mother and the patient was agitated with
inconsolable crying. On physical examination, no tears
coming out of her eyes while she was crying, and her
oral mucosa was dry. She lost 500 grams (7% of her
current weight). She had mild abdominal distension with
no tenderness on palpation. On auscultation, she had
hyperactive bowel sounds. The laboratory tests showed
normal blood glucose. On arterial blood gas analysis
was as follows: pH: 7.23, pCO2: 27.3 mmHg, cHCO3:
13.1 (mEg/L), lactate: 1%. On complete blood count,
hemoglobin was 13 g/dL, white blood cell count was
14000/mm?3, and platelet count was 240 000/mms,
Serum electrolyte tests showed sodium: 136 mmol/L,
potassium: 3.4 mmol/L, chloride: 107 mmol/L, calcium:
10.1 mg/dL, and phosphorus: 5.0 mg/dL. The C-reactive

protein was 0.8 mg/dL. Kidney function test (urea and
creatinine levels), liver function test (alanine
aminotransferase, aspartate aminotransferase, alkaline
phosphatase, bilirubin levels) and urinalysis were in
normal ranges. Dilated bowel loops with widespread gas
were detected on the direct abdominal radiograph, and
no signs of obstruction were found. An enema was
performed, but the patient did not experience any relief.
Intravenous fluids and paracetamol (10 mg/kg/dose)
were administered to relieve the abdominal pain. After
10 hours of rehydration therapy, dehydration was
resolved; however, the patient had persistent diarrhea.
No parasites, adenovirus, or rotavirus were detected on
stool examination. Arterial blood gas analyses were
performed every 6 hours. On the 14th hour, the
bicarbonate level in the blood gas was in normal ranges,
and the patient's clinic returned to normal
simultaneously. Her diarrhea continued for 2 days after
the delirium symptoms were resolved, and the patient

was discharged with full recovery.

DISCUSSION
Delirium is a clinical brain syndrome with rapid onset
and fluctuating changes in consciousness, perception,
and sleep-wake cycles. Fogging, fluctuation, and
disorientation in consciousness is evident, and disorders
of psychomotor activity and affective state often occur.
According to their alertness and psychomotor activity,
patients with delirium are classified primarily into 3
types: hyperactive, hypoactive, and mixed. The patient
may shift rapidly between the hyperactive and
hypoactive stages. In general, a critical acute medical
illness precedes delirium (2). Hyperactive delirium is
characterized by agitation, restlessness, and irritable
behavior. Hypoactive delirium is notable for lethargy,
inattention, and decreased responsiveness. Mixed-type
delirium exhibits aspects of both (3). The most common
etiological factors of delirium are electrolyte
imbalances, metabolic changes, drug intoxications,
brain traumas, and postoperative medical conditions.
Our patient had developed short bowel syndrome due to

multiple operations for ileal atresia and she was
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presented with dehydration and metabolic acidosis due
to diarrhea. Aldemir et al. detected metabolic acidosis as
a predisposing factor with a rate of 7.6% in cases of
delirium (4). Similarly, in the study of Pisani et al.
among intensive care patients who developed delirium,
metabolic acidosis was found to be a risk factor for
delirium (5).

The diagnosis of delirium is based on clinical symptoms.
The sudden onset of symptoms and challenges of
soothing the child support the diagnosis of delirium (6).
In our case, the diagnosis of delirium was supported by
the absence of previous neuropsychiatric disease, the
presence of chronic disease (short bowel syndrome), the
acute onset of symptoms occurring after gastroenteritis,
and regression after supportive treatment. Although
delirium is generally temporary and reversible, it is a
medical condition that requires urgent intervention that
significantly increases morbidity and mortality in
patients with severe medical diseases. Previous studies
detected a strong relationship between delirium and
mortality (7). Early detection of the correct diagnosis
and proper treatment of medical conditions that led to
the development of delirium are the most important
factors that improve the prognosis. There is no certain
treatment. The underlying cause should be determined,
and the condition should be treated accordingly. In our
case, the cause of delirium was metabolic acidosis due
to dehydration and intestinal bicarbonate loss. In
contrast, although the symptoms of delirium generally
last for 3-5 days, the duration of the condition varies.
Delirium was improved simultaneously with the
normalization of arterial blood gas on the 14th hour of
hospitalization in our case.

In conclusion, several medical conditions have a risk of
developing delirium, which includes impaired metabolic
deterioration that leads to abnormal neurotransmission.
Early identification of the etiology of delirium is

important for implementing the appropriate treatment.
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ABSTRACT

Long-term alcohol consumption may produce wide-ranging
effects on the autonomic and peripheral nervous systems like
almost all body tissues, but the pathogenesis is still under
debate. We presented an extremely rare case of autonomic
neurogenic bladder with bilateral hydroureteronephrosis in a
male patient describing progressive abdominal distension over a
year that is most significant in the last 4 months following
alcohol withdrawal after a long duration of alcohol abuse.
Chronic alcoholism should be considered in the differential
diagnosis of a neurogenic bladder, which may be caused by
autonomic dysfunction due to chronic alcohol abuse and may be

precipitated by alcohol withdrawal.

Keywords: Alcohol, neurogenic bladder, autonomic neuropathy

0z

Uzun donem alkol tiiketimi otonomik ve peripheral sinir
sistemlerinde, viicudun hemen hemen tiim dokularinda oldugu
gibi genis spektrumda etkiler yaratir, ancak patogenezi hala
belirsizligini korumaktadir. Burada, uzun siireli alkol tiiketimini
takiben alkolii biraktiktan sonraki bir y1l i¢inde gittikge artan ve
son 4 ayda belirginlesen karin sigligi tarifleyen bir erkek hastada
bilateral hidrotireteronefroz gelismis oldukg¢a nadir bir ndrojenik
mesane olgusu sunulmustur. Kronik alkol kullanimi, alkoliin
birakilmasiyla belirginlesebilen otonomik disfonksiyona bagl
ndrojenik mesaneye sebep olabilir ve aymrict tanisinda goz

Oniinde bulundurulmalidir.
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INTRODUCTION
Polyneuropathy is the most common neurological
complication in alcoholism with a frequency ranging
from 12.5 to 29.6% (1). Although there is only limited
information concerning autonomic neuropathy in
alcoholics, it is also known to be a common finding in
these subjects (one quarter to one third of the alcoholics)
(2,3). Herein we presented an extremely rare case
diagnosed to have autonomic neurogenic bladder
resulted in bilateral hydroureteronephrosis in whom
there was no etiologic factor other than long term
alcohol consumption that may account for the

neurogenic bladder.

CASE REPORT
A 40-year-old man was admitted with complaints of
abdominal pain and distension for about one year,
aggravated in the last 4 months. Abdominal pain was
accompanied by nausea, vomiting, regurgitation and
pyrosis, especially in the morning and on exertion. He
also described dysuria, polyuria, nocturia, pollakiuria
and polydipsia for 5 months. He had no weight loss. He
had a history of 15 pack-year cigarette smoking, and
alcohol consumption over 10 years (700 ml/day Turkish
beverage “Raki” containing 280 g alcohol) until the last
four months. He had no drug usage and family history

was unremarkable.

His vital signs were normal and general condition was
quite good. Physical examination revealed abdominal
distension  with  flattened umbilicus but no
hepatosplenomegaly or ascites, anterior hypospadias
and reduced vibration sensation in all extremities.
Laboratory investigation shoved impaired renal function
(Table 1).

Urinalysis was positive for leukocyte and culture
revealed positive bacterial growth (E. coli>100.000
cfu/ml). Plain radiographies of chest and abdomen were
normal. Abdominal ultrasonography showed huge
cystic structures filling the whole abdomen which seem
to be related with kidneys. Magnetic resonance

urography revealed bilateral huge hydronephrosis with

extremely thinned renal parenchyma and bilateral
moderate dilatation and tortuosity of ureters, as well as
bladder distension (Figure 1). Abdominal computed
tomography did not show any mass lesion that may
cause urinary obstruction. Patient was catheterized with
an 18F Foley catheter and about 7.5 L urine was drained
in 4 hours and ciprofloxacin was ordered for urinary
infection. On urodynamic test, patient did not sense
micturition until the capacity of 720 ml; maximal
intravesical pressure was 11 cmH.O and uninhibited
contraction was not observed. In subsequent pressure-
flow study, no micturition and no increase in detrusor
pressure were observed. On cystoscopy, in spite of
normal calibration of external meatus and no urethral
obstruction, the bladder distension was confirmed.
These findings were consistent with flaccid type
neurogenic bladder. Lumbosacral and cranial magnetic
resonance imaging was unremarkable in respect to
possible causes of neurogenic bladder. There were no
other clinical findings concerning vitamin B12 or
thiamin deficiency. Serum ethanol level was
undetectable. Serum vitamin B12, folate and thiamin
levels were 403 pg/ml (200-700 pg/ml), 4.08 ng/ml (3-
16 ng/ml) and 28.3 ng/ml (20-50 ng/ml), respectively.
Erythrocyte  transketolase activity for thiamin
metabolism was 140.7 U/L (123.8-206.2 UJL).
Although there were no findings regarding transverse
myelitis in neurological and radiological examinations,
investigations for possible vasculitis, collagenous
diseases or bacterial or viral infections including viral
hepatitis, syphilis, brucellosis, and tuberculosis, were all
negative. Antinuclear antibody was negative and thyroid
function tests were normal. Electroneuromyography of
extremities showed sensorial axonal polyneuropathy
and cardiac autonomic tests were found normal. In the
absence of other causes, long term alcohol abuse was
assumed to account for the neurogenic bladder and
peripheral polyneuropathy in this patient.

After catheterization complete relief from abdominal
distension and related symptoms was achieved,
hydronephrosis and bladder distension significantly

decreased on ultrasonography and renal functions
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improved moderately (Table 1). Patient was discharged
from hospital on 25" day of admission with self-
performed clear intermittent catheterization (CIC) every
four hours. During about two years of follow-up his

renal functions remained stable and magnetic resonance

urography on the second year revealed significant
improvement in hydroureteronephrosis but no complete

recovery (Figure 2).

Table 1. Laboratory findings of the patient with alcohol induced neurogenic bladder at presentation and discharge

Parameter (normal ranges)

At presentation

At discharge (on 25™ day of

admission)
Hemoglobin (11-18 g/dl) 13.4 13.8
Hematocrit (35-60%) 43.2 455
MCYV (80-99.9 fl) 84.4 87.2
Leukocyte (4.5-10.5 x10%/mm?) 9.5 7.1
Platelet (150-450 x10%/mm?3) 239 305
ESR mm/h 100 40
FPG (70-110 mg/dl) 96 72
Sodium (134-150 mmol/L) 137 134
Potassium (3.5-5.5 mmol/L) 5 5
Urea (10-40 mg/dl) 141 60
Creatinine (0.4-1.2 mg/dl) 3.24 2
Creatinin clearance (>90 ml/min) 34 64
Uric acid (2.3-7.5 mg/dl) 7.4 7.2
AST (5-40 1U/ml) 17 17
ALT (5-40 IU/ml) 16 15
Total bilirubin (0-1.2 mg/dl) 0.60 0.42
Direct bilirubin (0-0.2 mg/dl) 0.13 0.08
ALP (65-300 1U/L) 146 122
LDH (220-450 U/L) 313 306
GGT (7-49 U/L) 45 43
CPK (0-170 U/L) 100 126
Total protein (6.4-8.7 mg/dl) 7.8 7.2
Albumin (3.2-5.2 mg/dl) 4.1 4.0
Calcium (8.4-10.4 mg/dl) 9.0 8.6
Phosphorus (2.6-4.5 mg/dl) 4.1 4.4

MCV: mean corpuscular volume, ESR: erythrocyte sedimentation rate, FPG: fasting plasma glucose, AST: aspartate
transaminase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, LDH: lactic dehydrogenase, GGT: gamma-

glutamyltransferase, CPK: creatine phosphokinase

DISCUSSION
Neurogenic bladder in chronic alcoholism is reported
extremely rare, only a few reports, in the literature (4-7).
It was due to thiamin deficiency in one case and
alcoholic myopathy in another (4,5). Two other cases
were due to autonomic neuropathy presented with

abdominal distension because of urinary retention, one

with severe bilateral hydroureter, and the other with
acute presentation soon after alcohol withdrawal which
let the suggestion that neurogenic bladder due to
alcoholic neuropathy could be precipitated by alcohol
withdrawal (6,7).

KUTFD | 163



Keles H et al.
Alcohol Induced Neurogenic Bladder

KU Tip Fak Derg 2023;25(1):161-165
Doi: 10.24938/kutfd. 1190357

Marconi Medical Systems, Inc. Infinion 1.5T
KIRIKKALE UNV. TIP. FAKULTEST

1284 E

Figure 1. A coronal section of Magnetic Resonance
Urography of the patient with chronic alcoholism
obtained at presentation. Bilateral huge hydronephrosis
with extremely thinned renal parenchyma and bilateral
moderate dilatation and tortuosity of ureters as well as
bladder distension

Figure 2. A coronal section of Magnetic Resonance
Urography of the same patient obtained two years after
the initiation of clean intermittent catheterization.
Bilateral hydronephrosis significantly improved when
compared to previous one.

The present case was also concluded to have autonomic
neurogenic bladder due to chronic alcoholism as we
could not find any other cause. Patient described
progressive abdominal pain and distension that was
precipitated by the withdrawal from alcohol after a long-
term abuse which may support the suggestion that
neurogenic bladder could be precipitated by the
withdrawal of alcohol, but the mechanism needs to be

clarified.

Thiamine deficiency frequently is associated to chronic
alcoholism, therefore can obscure the clinical picture of
alcoholic neuropathy. However, the observation of
polyneuropathy in alcoholic subjects with normal
thiamine status confirms the direct toxic effect of
alcohol on peripheral nerves (8). Our patient was not
undernourished, had no history of weight loss and we
did not detect thiamine deficiency. Therefore, we
concluded that the most probable cause of flaccid
neurogenic bladder in this patient was the direct toxic
effect of alcohol on autonomic nerves. The patient was
also diagnosed electrophysiologically to have peripheral
polyneuropathy which was also considered to be related
with alcohol abuse.

Neurogenic bladder due to autonomic dysfunction may
be caused by chronic alcohol abuse and may be
precipitated by alcohol withdrawal. Therefore, chronic
alcoholism should be considered in the differential

diagnosis of a neurogenic bladder.
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Olgu Sunumu

STRONGYLOIDES STERCORALIS: A RARE CASE

DIAGNOSED WITH ESOPHAGEAL SWAB SAMPLE

Strongyloides Stercoralis: Ozofageal Siiriintii Ornegi Sitolojisi ile Tan1 Alan Nadir Bir Olgu

Arzu Hazal AYDIN!

Buse BAYAZIT GOZUKUCUK?

Nesrin TURHAN?

! Aksaray University Aksaray Training and Research Hospital, Department of Medical Pathology, AKSARAY, TURKIYE
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ABSTRACT

Strongyloides stercoralis is an opportunistic parasite that may
cause severe and fatal disease in immunocompromised hosts. A
70-year-old man with a nonspecific history except
pneumoconiosis had diffuse ulcers on the esophagus. Hence,

only a swab sample could be performed. On microscopic
examination of the swab sample, larvae and soils were observed
in necrotic and inflammatory background. It was evaluated as
compatible with S. stercoralis. At repeated endoscopic
examination multiple biopsies were taken from the stomach.
Larvae and soils were detected in crypt lumens with chronic
inflammation in gastric mucosa. We presented this case with
gastric involvement as a rare presentation that has not been
reported in the literature before and was diagnosed by
esophageal swab sample. Although infection is usually
asymptomatic in the chronic phase, it carries a high mortality
risk in immunocompromised hosts. So, it is important to scan
the risk group. Swab sampling is an easy method for cytological

examination.

Keywords: Strongyloides stercoralis, swab sample, esophagus,

immunocompromised

0z

Strongyloides stercoralis immiin sistemi baskilanmis bireylerde
siddetli ve Oliimciil hastalik tablosu olusturabilen firsat¢1 bir
parazitti. Pnomokonyoz diginda bilinen spesifik Oykiisi
olmayan 70 yasinda erkek hastanin endoskopik muayenesinde
Ozofagusta diffiiz ilser saptandi. Bu nedenle lezyonlardan
sadece siiriintii 6rnegi alinabildi. Siiriintii drneginin mikroskobik
incelemesinde nekrotik ve inflamatuar zeminde izlenen larva ve
yumurta yapilari S stercoralis ile uyumlu olarak degerlendirildi.
Tekrarlanan endoskopide mideden biyopsiler alindi. Biyopsi
orneklerinde gastrik mukozada kronik inflamasyon ile kript
limenlerinde S.stercoralis larvalar1 ve yumurtalar1 gozlendi. Biz
de literatirde daha Once bildirilmemis ve Ozofageal siiriintii
yayma ile tani verilmis nadir bir prezentasyon olarak mide
tutulumu olan bu olguyu sunduk. S. stercoralis kronik donemde
asemptomatik olmakla birlikte, immiinkompromize bireylerde
infeksiyon yiiksek mortalite riski tasi. Bu nedenle risk
gruplarinin taranmast 6nemlidir. Siirlintii érneklemesi sitolojik

inceleme i¢in kolay bir yontemdir.

Anahtar Kelimeler: Strongyloides stercoralis, stiriintii drnegi,

ozofagus, immiinkompromize
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INTRODUCTION

Strongyloides stercoralis (S. stercoralis) is an intestinal
nematode that has a sophisticated life cycle (1,2). Local
reactions where the parasite enters may be seen in acute
period in infected individuals, while it is usually
asymptomatic in chronic period (3). S.stercoralis might
involve the gastrointestinal, cardiopulmonary, central
nervous system and skin (4,5). Symptoms can vary
according to the parasite load and involved organ.
Although the infection caused by S. stercoralis is
usually asymptomatic, in immunocompromised host it
could be severe and fatal with hyperinfection/
autoinfection (3,6).

In the gastrointestinal tract, duodenal mucosa is mostly
involved, whereas gastric mucosa is rarely involved
(7,8). At biopsy, larvae and soils may be seen with ulcer.
The distortion at crypts can be observed caused by
numerous larvae and soils. Lymphoplasmacytic reaction
with abundant neutrophilic and/or eosinophilic infiltrate
could be detected in the mucosa (9). Granulomas could

be seen in S.stercoralis infections occasionally. While

(A)

the larvae are recognized with sharply ended tails
typically, soils are basophilic granular clump that is
embedded in mucosal crypts.

In this report, we presented a case that was diagnosed
with an esophageal swab sample. To our best
knowledge, such a case has not been reported in the

literature yet.

CASE REPORT
A 70-year-old man with pneumoconiosis, applied to
emergency service with oral intake disorder. He had no
specific medical history except the cholecystectomy. An
informed consent was obtained from the patient. His
endoscopic  examination showed linear erosion
including 75% of his esophagus from proximal to distal.
There were diffuse ulcers, hence a biopsy couldn’t be
performed. Only an esophageal swab sample could be
taken. Squamous epithelial fragments, eosinophils and
polymorphonuclear leukocytes on the necrotic

background were seen on this sample. In some areas

larvae and soils were observed (Figure 1).

Figure 1. Squamous epithelial fragments, eosinophils, polymorphonuclear leukocytes, larvae and soils on the necrotic

background (A and B).

It was reported to the clinic that may correspond to S.
stercoralis, then another esophagogastroduodenoscopy
was performed. There was an extensive erosion at the
esophagus. While the esophagogastric junction and
cardia were normal; the mucosa was erythematous and
erosive in some areas on the fundus, corpus, and
antrum. Bulbus and duodenum were edematous and

hyperemic. Ulcers involving nodular patterns were seen

at the distal duodenum. Many biopsies were conducted.
These samples exhibited chronic inflammation and
distortions of gland architecture. In crypt lumens, soils
as aggregations with basophilic granular appearance and
typical larva structure with sharply ended tails were seen
(Figure 2).
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(8)

Figure 2. Chronic inflammation and distortions of gland architecture (A). Soils as aggregations with basophilic granular
appearance and typical larva structure with sharply ended tails in crypt lumens (A and B).

Concurrent fresh sampling from gastric and esophageal
fluid studied by spreading between slides was examined
with biopsies. The biopsy and swab samples were

evaluated as compatible with S.stercoralis.

DISCUSSION

S. stercoralis is an opportunistic infectious agent
affecting 30 to 100 million people worldwide (2). There
are regions where the infection is endemic, and cases
have started to increase in non-endemic regions due to
globalization and migration (2,10).

Infected individuals with S. stercoralis are usually
asymptomatic. However, an association between the
infection and immunodeficiency such as using
immunosuppressive drugs, hematologic malignancies,
infections with HTLV-1 and HIV, and transplant
patients may cause a hyperinfection (6,11).
Furthermore, this scenario may be severe and have a
high mortality risk (3,11). In addition male gender,
working with the soil (such as coal mines and farms) and
being white race are known risk factors for developing
this disease (12,13). It can be prevented by detecting
infection in asymptomatic individuals. Particularly in
risk groups that have a history of traveling endemic
zones or begin using immunosuppressive agents,
working with soil can be scanned.

As we mentioned above our patient had
pneumoconiosis. Any clinical information about the

etiology of his pneumaoconiosis could not be obtained.

However, we think that this condition may have
triggered to have infection with S. stercoralis in our
patient. In the literature there has been cases diagnosed
by cytology from bronchial washing specimen and
ascites fluid (14,15). However, there has not been a case
diagnosed with a swab sample from the esophagus in the

literature yet.
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