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

Derginin dili Tiirke/Ingilizce dir. Yazilarin dergide yer al-
abilmesi i¢in daha once baska bir dergide yayinlanmamis ol-
masi ve yayinlanmak tlizere gonderilmemis olmasi gerekmek-
tedir.

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

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bag Editor tarafindan inceleme: [reddetmek ya

da yayn ilerletme degerlendirmesi],

3- Boliim Editori tarafindan inceleme,

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

ilerletme degerlendirmesi],

5- Iki ya da daha fazla hakem tarafindan inceleme,

6- Bolum Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numaras1 atama ve

10- Yaymlama asamast

olmak tizere 10 adimdan olusmaktadir.

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

Etik

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

(Sayfa 5-6, 8-9).

Yazarlar1 Bilgilendirme

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

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

Orijinal Makaleler, Baslik sayfas1, Yazar(lar), Tiirkge/Ingilizce
Ozet, Anahtar kelimeler, Giris, Gereg ve Yontem, Bulgular ve
Analizler, Tartisma ve Sonug, Tesekkiir, Kaynaklar ve Ekler
boliimlerinden

olusmalidir.

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

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

Bashk Sayfasi

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

Yazar(lar)

Baslik sayfasmnin  hemen altma yazarlarin agik olarak
adi-soyadi, tinvanlari, calistiklari kurum ile
caligmanmn  yapildigi  kurum  belirtilmelidir. ~ Tletisim

kurulacak yazarin posta adresi ile telefon numarasi
ve e-posta adresleri yazilmaldir. Ayrica derginin &n
yiiziinde kullamlmak iizere Tiirkge ve Ingilizce kisa baslik
yazilmalidir.

Ozet

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

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

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

Sekil ve Fotograflar

Fotograf ve sekiller ayr1 bir dosya halinde
gonderilmelidir. Sekillerin alt yazilar1 ayr1 bir
dosyaya, sekil numaras bildirilerek yazilmali
ve sekil numaralart metin i¢inde mutlaka



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

Tablolar

Ayr bir dosyaya cift aralikli olarak yazilmali, tablo icinde
enine ve boyuna bolme ¢izgileri kullanilmamalidir. Her tablo-
nun iizerine numara ve baslk yazilmalidir. Tablo numaralari
metin i¢ginde mutlaka kullanilmalidir.

Kaynaklar

Kaynaklar yazida gecis sirasina gore numaralandirilmalidir.
Dergi isimleri Index Medicus’a uygun olarak kisaltilmalidir.
Bakiniz:
http://openjournals.net/files/Ref/VANCOUVER%20Re
ference%20guide.pdf

Ornekler:
Tek yazarly kitap:
Yazar Soyadi, adi bas harfi. (Y1l). Kitap adi (italik yazilacak).
Yayin yeri: Yaymevi/ Matbaa ad1.
Comfort A. A good age. London: Mitchell Beazley;
1997.
Cok yazarli kitap:
Birinci yazar soyadi ve adimm bag harfi. 2. yazar soyadi ve
admin bas harfi. ..., 7.ci yazar soyadi ve adinin bag harfi. (Y1l).
Kitap adr (italik yazilacak).
Yayin yeri: Yaymevi/matbaa adi.

® Madden R, Hogan T. The definition of disability
in Australia: ~ Moving towards
national consistency. Canberra: Australian Insti-
tute of Health and Welfare; 1997.

Sadece elektronik basili kitap:

® Reid DB. Australasian association of doctors’
health advisory services. Med J Australia
[serial online]. 2005 [cited 2006 Mar

28];182(5):255. Available from: Health and
Medical Complete.

Tek yazarlt makale:
Yazar soyadi, adinin bas harfi. (Y1l). Makale baslig1,
dergi ad1 (italik yazilacak), cilt(say1), baslangi¢ sayfason sayfa.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.

Cok Yazarli Makale: Yazar sayisi 6 ve tistiinde ise ilk
3 yazar yazildiktan sonra et al ifadesi eklenmelidir.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.

Bildiriler, Konferans Notlari

Chasman J, Kaplan RF. The effects of occupation on
preserved cognitive functioning in dementia. Poster
session presented at: Excellence in clinical practice,
4th Annual Conference of the American Academy of
Clinical Neuropsychology; 2006 Jun 15-17;
Philadelphia, PA.
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Adli Raporlarin Yagamsal Tehlike Kriteri A¢isindan
Degerlendirilmesi

Evaluation of Forensic Reports in Terms of Life- Threatining Criteria
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'Yavuz Celik'Tugrul Kiliboz, 'Beycan Dogan, Arif Garbioglu, *Umit Simsek,

'Kenan Karbeyaz

Adli raporda, yaralanmanin “yagamsal tehlikeye” neden olup olmadig: yargilama i¢in 6nem tagir. Bu ¢aligmada, Eskisehir Os-
mangazi Universitesi Tip Fakiiltesi Adli Tip Anabilim Dalrna yansiyan, adli travmatoloji ile ilgili olaylarda, yasamsal tehlike du-
rumunun degerlendirilmesi ve verilerin literatiirle paylasilmas: amaglanmustir. 2013 ile 2017 yillar1 arasindaki 5 yillik donemde,
Eskisehir Osmangazi Universitesi Tip Fakiiltesi Adli Tip Anabilim Dalrna bagvuran olgulardan yasamsal tehlikesi olan olgular
retrospektif olarak incelendi. Olgularin rapor igerikleri ve demografik verileri degerlendirildi. Caliyma kapsaminda degerlendi-
rilen 3009 adli olgunun 355’inde (%12) yasamsal tehlike oldugu belirlendi. Yasamsal tehlikesi olan olgularin % 79,7’sinin erkek
oldugu, en sik 21-30 yas grubunda olduklari, olgulardan % 45,1’inin trafik kazasi nedeniyle yaralandig, yasamsal tehlikeye neden
olan yaralanmanin en sik (n=130, % 36,6) bas bolgesinde oldugu belirlendi.Calismada elde edilen veriler literatiirle uyumlu bu-
lundu. Ozellikle acil servis hekimlerinin, adli rapor diizenleme konusunda daha 6zenli davranmalar1 ve bu konudaki hizmet i¢i
egitimlerin 6nemli oldugu diisiinildi.

Anahtar Kelimeler: Adli rapor, Adli tip, Yasamsal tehlike,

Abstract

In the forensic report, it is important for the judgment whether the injury is “life-threatening” or not. In this study, it is aimed to
evaluate the life-threatening situation in events related to forensic traumatology that reflected in the Department of Forensic Me-
dicine, Eskisehir Osmangazi University Faculty of Medicine and to share the data with the literature. In the 5-year period between
2013 and 2017, among the cases who applied to Eskisehir Osmangazi University Faculty of Medicine Department of Forensic
Medicine, life-threatening cases were analyzed retrospectively. Report contents and demographic data of the cases were evaluated.
It was determined that 355 (12%) of the 3009 forensic cases evaluated within the scope of the study were life-threatening. 79.7%
of the life-threatening cases were male, they were mostly in the 21-30 age group, 45.1% of the cases were injured due to a traffic
accident, and the most life-threatening injury (n = 130, 36.6% ) was determined to be in the head area.The data obtained in the
study were found to be compatible with the literature. It was thought that especially emergency physicians should be more attentive
in preparing forensic reports and in-service trainings on this issue were important.

Keywords: Forensic report, Forensic medicine, Life-threatening
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Adli Raporlar

1. Giris

Hekimlerin hastalar1 tedavi etmek disinda,
adli olgulart tespit etmek, gerekli bildirimi
yapmak ve adli raporunu hazirlamak gibi
hukuki sorumluluklar1 da vardir (1). Bir dig

etken sonucu meydana gelen tiim
yaralanmalar adli olgu olarak
degerlendirilmektedir (1,2). Adli olgular,

genellikle yaralanma sonrasinda ilk olarak acil
servise bagvurular. Dolayisiyla bu olaydan ilk
olarak hekimlerin bilgisi olur. Hekimlerin adli
olguyu tanima ve uygun sekilde raporunu
diizenleme sorumlulugu bulunmaktadir (2).

Adli travmatolojiyi ilgilendiren olaylarda,
diizenlenecek adli raporlar, Tiirk Ceza
Kanunu'nda (TCK) ilgili maddelere cevap
verir nitelikte olmalidir (2,3). Bu konuda

“Tirk Ceza Kanmunu’'nda  Tanimlanan
Yaralama Suglarmin Adli  Tip Agisindan
Degerlendirilmesi” seklinde bir kilavuz

hazirlanmistir. Bu kilavuzda viicutta olusan
lezyonlar ve bulgular ayrintili  olarak
degerlendirilmis ve kanun maddelerine uygun
olarak kriterler belirlenmistir (1-3). TCK’nin
87. maddesinin d fikrasinda, yaralanmanin
yagsamsal tehlikeye neden olmasi ile ilgili
hiikiim yer almaktadir (1-4). Kilavuza gore,
yasamsal tehlike olusturan yaralanmalar genel
olarak; kafatasi kiriklari, beyin kanamalari,
kafa ici degisimler, ilk ii¢ servikal vertebra
kirigi, Glasgow Koma Skoru’nun 8 ve altinda
oldugu biling kapaliligi durumlari, i¢ organ
yaralanmalari, i¢ kanamalar, biiylik damar
yaralanmalari, medulla spinalis lezyonlari,
batin ve gogiise penetre yaralanmalar, %
20°den fazla ikinci derece, % 10’dan fazla
ticlincii derece yaniklar, giris ve ¢ikis lezyonu
bulunan elektrik yaralanmalari, kuduz hayvan
isiriklarl, agir  toksikoloji  tablolar olarak
siralanabilir (2,5). Adli raporda, yaralanmanin
“yasamsal tehlikeye” neden olup olmadigi
yargilama i¢in Onem tasir. Kars1 tarafin,
gozaltina alimip alinmamasi1 gibi hukuki
siregte Onemli rol oynar. Bu nedenle
“yasamsal tehlike” durumunun olabildigince
hizl1 belirlenmesi gerekmektedir.

Bu c¢alismada,  Eskisehir = Osmangazi
Universitesi Tip Fakiiltesi Adli Tip Anabilim
Dali’na yansiyan, adli travmatoloji ile ilgili
olaylarda, yasamsal tehlike durumunun

degerlendirilmesi ve verilerin literatiirle

paylasilmasi amaglanmistir.
2. Gerec ve Yontem

2013 ile 2017 yillann arasindaki 5 yillik
donemde, Eskisehir Osmangazi Universitesi
Tip Fakiiltesi Adli Tip Anabilim Dali’na
bagvuran olgulardan yagsamsal tehlikesi olan
olgular calisma kapsamina alindi. Calismada
kati rapor diizenlenen oldular degerlendirildi.
Cinsel sug olgular1, hukuki ehliyet, akil saglig
degerlendirmeleri  gibi adli  psikiyatrik
degerlendirmeler ve maluliyet orani istenilen
olgular ¢alisma kapsamina alindi.

Calisma Adli Tip Anabilim Dali’nda
dosyalarin retrospektif olarak incelenmesi
yontemi ile yapildi. Olgularm, yas, cinsiyet
gibi demografik verileri incelendi. Olaym
oldugu mevsim, olayn tiirii, orijini, yaralanan
viicut bolgesi ve organ, yasamsal tehlikenin
nedeni  degerlendirildi.  Olgularin  alkol
durumlari incelendi.

Anabilim Dalimizda adli raporlar genellikle
dosya iizerinden yazilmaktadir. Dolayisiyla
tarafimiza sunulan hastane evraklarindaki
eksiklikler nedeniyle bazi bilgilere
ulagilamamigtir,. Bu durum ¢alismamizin
kisithiligidir.

Veriler SPSS istatistik paket programina
yuklenerek degerlendirildi ki-kare ve yiizde
analizleri yapildi.

(ﬂlahsma T.C. Eskisehir Osmangazi
Universitesi  Girisimsel Olmayan Klinik
Aragtirmalar  Etik Kurul Basgkanligi’nin

26.06.2018 Tarih ve 17 sayili Kkarar ile
onaylandi ve yapildi.

3. Bulgular

Caligmanin kapsadigi 2013 ile 2017 yilan
arasindaki 5 yillik dénemde, Anabilim
dalimizca hakkinda adli rapor diizenlenen adli
travmatolojiyi ilgilendiren 3009 olgudan
355’inde (%12) yasamsal tehlike oldugu
belirlenmistir.

Yasamsal tehlikesi oldugu belirlenen olgularin
en kiigligliniin 1, en biiyligiiniin 87 yasinda
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oldugu, olgularin en sik 21-30 yas araliginda
oldugu (n=84, % 23,7) yas ortalamasinin
36,2£1,9 oldugu saptanmistir. Olgularm %
79,7’sinin erkek (n=283), % 20,3’iiniin (n=72)
kadin oldugu belirlenmistir.

Olgularm yas grubunun cinsiyete gore
dagilimi tablo 1’de sunulmustur. Yas grubu
ile cinsiyet arasinda bir iliski oldugu
belirlenmistir. (P=0,032). 11 yas ve lizerindeki

yas gruplarinda erkek/kadin oraninin yaklagik
olarak dort kat oldugu ancak 0-10 yas
grubunda, erkek, kadin sayilarinin birbirlerine
yakin  oldugu  goriilmiistir  (erkek=16,
kadin=12). 0-10 yas grubunda yasamsal
tehlike acisindan cinsiyetin ¢ok belirleyici
olmadigi, ancak diger yas gruplarinda belirgin
olarak erkelerin yasamsal tehlikeye maruz
kalma oranlarinin daha fazla oldugu
belirlenmistir.

Tablo 1. Olgularin yag gruplarmin cinsiyete gore dagilinu

Yas Grubu Cinsiyet Toplam
Erkek Kadin
n % n % n
0-10 16 57,1 12 42,9 28
11-20 39 79,6 10 20,4 49
21-30 74 88,1 10 11,9 84
31-40 44 80,0 11 20,0 55
41-50 50 83,3 10 16,7 60
51-60 28 77,8 8 22,2 36
61 ve iizeri 32 74,4 11 25,6 43
Toplam 283 79,7 72 20,3 355
x°=13,791  P=0,032
Yasamsal tehlikesi olan olgularin olay  belirlenmistir (n=160, %45,1). Trafik kazasini
tirlerine  gore  dagilm  grafik  1’de  kesici-delici alet yaralanmasi (n=87, % 24,5)
sunulmustur. Olgularin en sik trafik kazasi  ve darp-cebir (n=51, % 14,4) izlemistir.
nedeniyle yasamsal tehlike gecirdikleri
Elektrik carpmasi L1
Yanik -
Kesici-delici aley yaralanmasi + Yanik .3
Zehirlenme* s 3
is makinasina sikisma/ezilme m s
Yiiksekten diisme — 10
Ategsli silah yaralanmasi —— ]

Darp-cebir
Kesici-delici alet yaralanmasi

Trafik kazasi

I 5

[y

I | 60

0 20 40

60 80 100 120 140 160 180

Grafik 1. Olgularn, olay tiirlerine gore dagilimi (* 2 olgu besin zehirlenmesi, 1 olgu ila¢ zehirlenmesi)

310



Adli Raporlar

Olgularm orijinlerine gore degerlendirildiginde, 192 olgunun (% 54,1) kaza, 161 olgunun (%
45,4) travmatik etkili eylem, 2 olgunun (% 0,5) intihar girisimi oldugu belirlenmistir (Grafik 2).

Grafik 2. Olgularin orijine gore dagilimi

Orijin ile cinsiyet arasinda anlamli bir iligki
oldugu tespit edildi (Tablo 2). Erkek olgularin

kadn olgularin %25’inin (n=18) etkili eylem,
%75’inin (n=54) kaza oldugu, kadin olgularda

%50,5 ‘inin (n=143), %0,7’sinin (n=2) intihar  intihar girisimi orijinine rastlanilmadig:
girisimi, %48,8’inin (n=138) kaza oldugu, belirlendi.
Tablo 2. Orijinin cinsiyete gore dagilimi
Orijin Toplam

Cinsiyet Kaza Etkili eylem / Intihar girigimi*

n % n % n %
Erkek 138 48,8 145 51,2 283 100,0
Kadin 54 75,0 18 25,0 72 100,0
Toplam 192 54,1 163 459 355 100,0

% 2=15,910 P<0,0001 *(istatiksel anlamlilik i¢in Etkili eylem ile intihar girisimi birlestirildi.)

Yas gruplar1 ile orijin arasinda anlamli bir
iliski saptandi (Tablo 3, P<0,0001). 20
yasindan kiicik ve 40 yasindan biiyiik
olgularda, yasamsal tehlikeye kazalarin daha
sik neden oldugu, 20 ile 40 yas arasinda ise
etkili ~ eylemlerin  yogunluk  kazandigi

Tablo 3. Yag gruplarinin, orijine gore dagilimi

goriilmektedir. Intihar girisimi olgularmin
ikisinin de erkek oldugu olgularin 21 ve 30
yaslarinda oldugu, bir olgunun ekstremite
bolgesine atesli silah, diger olgunun da ilag
igme seklinde oldugu belirlendi.

Orijin Toplam

Yas grubu Kaza Etkili eylem / Intihar girigimi*
n % n % n %

0-10 26 92,9 2 7,1 28 100,0
11-20 30 61,2 19 38,8 49 100,0
21-30 25 29,8 59 70,2 84 100,0
31-40 25 45,5 30 54,5 55 100,0
41-50 Sil 51,7 29 48,3 60 100,0
51-60 27 75,0 9 25,0 36 100,0
61 ve iizeri 28 65,1 15 34,9 43 100,0
Toplam 192 54,1 163 45,9 355 100,0
¥ 2=48,207  P<0,0001 *(istatiksel anlamlilik icin Etkili eylem ile intihar girisimi birlestirildi.)
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Olgularm en sik sonbahar ayinda yasamsal
tehlike gecirdigi belirlendi (n=106, % 29,9).
Sonbahari, yaz mevsiminin izledigi (n=97, %
27,3) belirlendi. Orijin ile mevsim arasinda

Tablo 4. Orijinlerin mevsimlere gore dagilimi

anlaml bir iliski goriilmedi (Tablo 4, P>0,05).
Tim olay tiirlerinin en az kig aylarinda
meydana geldigi, diger mevsimler arasinda
belirgin bir farklilik olmadig: goriildii.

Orijin
Mevsim Kaza Etkili eylem/Intihar Girisimi Toplam
n % n % n %

Sonbahar 54 28,1 52 31,7 106 29,9
Kis 35 18,2 27 16,1 62 174
ilkbahar 43 245 43 26,7 90 254
Yaz 56 29,2 41 255 97 27,3
Toplam 192 100,0 163 100 355 100,0
123,749 P>0,05

Olgularin, yaralanma bolgelerinin dagilim
tablo 5’te sunulmustur. izole olarak en sik bas

bolgesinin yaralandigi (n=102, % 28.7),
birden fazla bolge yaralanmalarnn da
degerlendirildiginde ise en stk gdgiis
bolgesinin  yaralandigi (n=142, % 40)

belirlenmistir. 292 olguda (% 82,3) tek viicut
bolgesi yaralanirken, 61 olguda ((% 17,2)

birden fazla viicut boélgesi yaralanmistir. 2
olguda (% 0,5) yasamsal tehlike nedeni GKS
diisiikliigii gibi parametrelerdir. Toplamda
130 (% 36,6) olguda bas, 77 (% 21,7) olguda
batin, 44 (% 12,4) olguda ekstremiteler, 21 (%
5,9) olguda boyun bolgesinin yaralandig
gorildi.

Tablo 5. Olgularin yaralanma bolgelerine gore dagilimi

Yaralanan Viicut Bolgesi

Bas

Boyun

Gogiis

Batin

Ekstremiteler

GKS diisiikliigii gibi parametreler*
Bas, boyun

Bas, gogiis

Bas, ekstremiteler

Boyun, gogiis

Batin, gogiis

Gaogiis, ekstremiteler
Batin, ekstremiteler

Bas, boyun, gogiis

Bas, boyun, ekstremiteler
Bas, gogiis, batin

Gaogiis, batin, ekstremiteler
Toplam

n %
102 28,7
15 4,2
94 26,5
48 13,5
33 9,3
2 0,6
3 0,8
20 5,6
1 0,3
1 0,3
23 6,5
5 14
3 0,8
1 0,3
1 0,3
2 0,6
1 0,3
355 100,0

Olgularm 178’inde (% 50,1), bir yasam
tehlike nedeni oldugu, 177 olguda (% 49,9)
birden fazla yasamsal tehlike nedeni oldugu
belirlendi. Tim olgular degerlendirildiginde,

yasamsal tehlikeye neden olan en sik sebebin
108 olgu ile (% 30,4) beyin kanamasi oldugu
belirlendi.  Olgularm  yasamsal  tehlike
nedenleri tablo 6’da sunulmustur.
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Tablo 6. Yagamsal tehlike nedenlerinin dagilimu

Yasamsal tehlike nedeni n %
Kafa kemiklerinde kirik 14 29
Beyin kanamasi 33 9,3
Akciger kontiizyonu 2 9,0
Batina nafiz yaralanma 11 3,1
Gogiise nafiz yaralanma 3 0,8
ilk ii¢ vertebra kirig 8 2,3
Damar yaralanmasi 85 9,9
Hemopnomotoraks 29 8,2
Diger i¢c organ yaralanmalari 28 7,9
Kafa kemiklerinde kirik ve beyin kanamasi 51 14,4
Kafa kemiklerinde kirik, beyin kanamasi, hemopnomeotoraks ve akciger kontiizyonu 18 5,0
Kafa kemiklerinde kirigi, beyin kanamas, ilk 3 vertebra kirigi, damar yaralanmasi 3 0,8
Beyin kanamasi, hemopnomotoraks 3 0,8
Akciger kontiizyonu, hemopnomotoraks, damar yaralanmasi 13 3,7
Gaogiise ve batina nafiz yaralanma ve hemopnomotoraks 17 4,8
Beyin kanamasi, diger i¢c organ yaralanmalari 1 3
Akciger kontiizyonu, diger i¢c organ yaralanmalari 5 1,4
Akciger kontiizyonu, ilk 3 vertebra kirigi, hemopnomotoraks 1 3
Akciger kontiizyonu, medulla spinalis yaralanmasi, hemopnomotoraks 2 ,6
Batina nafiz yaralanma ve diger ic organ yaralanmalar 16 4,5
Batina, gogiise nafiz yaralanma, damar yaralanmasi ve hemopnomotoraks ) 14
Gogiise nafiz yaralanma, hemopnomotoraks ve diger i¢c organ yaralanmalari 5 1,4
Damar yaralanmasi ve diger i¢ organ yaralanmalari 3 8
Kafa kemik kirigi, beyin kanamasi, gogiise nafiz yaralanama ve hemopnomotoraks 2 0,6
Kafa kemik kirigi, beyin kanamasi, ilk 3 vertebra kirigi, hemopnémotoraks 1 3
Akciger kontiizyonu, hemopnomotoraks, dier i¢c organ yaralanmalari 4 1,1
Batina nafiz, gogiise nafiz, damar yaralanmasi diger i¢ organ yaralanmalari 3 0,8
Gogiise nafiz yaralanma, hemopnomotoraks ve diger i¢ organ yaralanmalari 1 3
Kafa kemik kirigi, beyin kanamasi, akciger ve diger i¢c organ yaralanmalari 1 3
Kafa kemik kirigi, beyin kanamasi, akciger kontiizyonu, ilk 3 vertebra kirigi 1 3
Batina ve gogiise nafiz, hemopndmotoraks ve diger i¢ organ yaralanmalari 6 1,7
Toplam 355 100,0

Olgularm 229’unda (% 64,5) alkol ile ilgili  28,2) belirlendi. Hastane evraklarindan 152
bilgi olmadigi, 87 olguda (% 24,5) yapilan trafik kazasi olgusunun 94’tiinde (% 61,8)
testlerde alkol saptanmadigi, 39 olguda (% alkol ile ilgili bilgi olmadig1 goriildi. Darp,
11,0) alkol tespit edildigi belirlendi (Grafik 3).  cebir, kesici delici alet yaralanmasi ve diger
Alkol tespit edilen olgularin en sik 201 mg/dl  yaralanma tiirlerini i¢eren 161 etkili eylem
ve lzeri miktarda alkolli oldugu (n=11, %

313



Osmangazi Tip Dergisi, 2021

olgusunun 108’inde (% 67,1) alkol ile ilgili

Grafik 3. Olgularin alkol durumunun dagilim
4. Tartisma

Adli nitelikli olaylarda hekimler, yaralanan
kisiyle ilk karsilasan kisilerdendir. 1lk
muayene ve diizenlenecek adli rapor,
yaralanmaya neden olan tarafin olay sonrasi
gozaltina alinip alinmayacagim belirleyebilir.
Bu raporlarda yapilacak hatalar adli stirecin
uzamasina ve kimi zaman haksizliklara neden
olabilmektedir. Adli nitelikli her olguda
yagamsal tehlikenin olup olmadigi
aragtirilmalidir (4). Denizli’de yapilan bir
calismada, acil hekimlerinin adli raporlarda
yer alan hayati tehlike durumunu %13
oraninda yanlig degerlendirdikleri
belirlenmistir (6). Coltu ve arkadaglarinin
Bursa’da yaptiklar1 ¢alismada bu oranm % 6,5
oldugu bildirilmistir (7). Adana’da acil servise
bagvuran 5870 adli olgunun olgunun
degerlendirildigi bir c¢alismada, olgularin
gecici raporlarinda 3336 (% 56.8) olgunun
yasamsal tehlikenin oldugunun bildirildigi,
ancak adli tip uzmanlarinca
degerlendirildiginde, bu  hastalarm = %
78.9unun (2632 olgu) yasamsal tehlikesinin
olmadigi bildirilmistir (8). Sunulan ¢alismada
olgulara ait adli raporlar tarafimizca
diizenlendigi i¢in acil hekimlerinin adli
raporlart degerlendirilememistir. Hekimlerin

bilgi olmadig1 goriilmiistiir.

adli rapor diizenleme konusundaki
eksikliklerinin giderilmesi i¢in hizmet igi
egitimler yararli olabilir. Demirci ve
arkadaslarinin yaptig1 calismada hizmet ici
egitimlerin, hekimlerin adli olgulara kars

yaklasiminda  olumlu  sonuglar  verdigi
bildirilmistir (9).
Kafadar’in  yaptigi calismada yasamsal

tehlikeye maruz kalan 78 olgunun 12’sinin
(%15,38) kadmn, 66’smin (%84,61) erkek
oldugunu saptanmistir ~ (4). Sivas’ta
Cumhuriyet Universitesi Tip Fakiiltesi Adli
Tip Anabilim Dali’na bagvuran adli nitelikli
olgularm %  76,8’inin erkek oldugu
bildirilmistir (10). Calismamizda da yasamsal
tehlikeye maruz kalan 355 olgunun 283’iiniin
(%79,7) erkek, 72’sinin (%20,3) kadin oldugu
saptanmistir. Bu durumda {ilkemizde sosyal
yasam ve is yasaminda erkeklerin daha aktif
olmasi, kadinlarin c¢alisma hayatindan uzak
olmasinin etkili oldugu diistiniilmiistiir.

Adli travmatoloji ilgilendiren ¢alismalarda,
olgularin genellikle 20-40 yas arasinda
olduklar1 bildirilmistir  (4,8-19). Sivas’ta
yapilan ¢alismada adli olgularin % 56,9’unun
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20-29 yas arasinda oldugu bildirilmistir (10).
Isparta’da adli olgularin degerlendirildigi bir
calismada, olgularm % 64,86’smin erkek
oldugu ve tiim olgularin yas ortalamasinin
28,7 oldugu bildirilmistir (15). Calismamizda
da 163 etkili eylem sonucu yasamsal tehlikeye
maruz kalan olgudan 59’unun(%36) 21-30 yas
araliginda oldugu, 30’unun (%18) 31-40 yas
araliginda oldugu tespit edilmistir. Adli
olaylarin geng¢ yas grubunda sik goriilmesi;
trafikte daha fazla bulunmalar, ytliksek riskli
islerde caligmalari, sosyal ortamda daha fazla
vakit gecirmeleri, saldirgan yapilar1 ve alkol
kullanimi oranlarinin yiiksek olmasma bagh
olabilir.  Bu bulgu ile ilgili olarak
calismamizda, yas gruplar ile orijin arasinda
anlamlt  bir iliski saptandi (Tablo 3,
P<0,0001). 20 yasindan kii¢iik ve 40 yasindan
biiyiik olgularda, yasamsal tehlikeye kazalarin
daha sik neden oldugu, 20 ile 40 yas arasinda
ise etkili eylemlerin yogunluk kazandig
gorilmektedir.

Trafik kazalar1 adli tip pratiginde sik goriilen
olgulardir.  Serinken ve  arkadaslarinin
Denizli’de yaptig1 calismada, acil servise
basvuran adli nitelikli olgularin % 68,3’ linlin
trafik kazalar1 oldugu belirlenmistir (6). Sivas
ilinde yapilan ¢alismada bu oran % 56,9
olarak belirtilmistir (10). Literatiir ile uyumlu

olarak caligmamizda yasamsal tehlikeye
maruz kalan 355 olgunun 160’mnm (%45,1)
trafik kazas1 nedeniyle yaralandig1
belirlenmistir.

Kesici-delici alet yaralanmalari, adli tip
pratiginde  sik  goriillen ve  Oliimciil

yaralanmalara neden olan olaylardandir (14).
Elazig’da yapilan adli raporlarin
degerlendirildigi bir ¢aligmada yasamsal
tehlikeye maruz kalan olgularin en sik (%
35,89) Kkesici-delici alet ile yaralandiklart
bildirilmistir (4). Sunulan ¢aligmada, yasamsal
tehlikeye neden olan en sik ikinci olaymn

kesici-delici  alet  yaralanmast  oldugu
belirlenmistir (n=87, % 24,5). Sunulan
calisma ile FElazig’da yapilan ¢alisma

arasindaki bu farkin, sosyokiiltiirel ve cografik
sartlara bagl oldugu diistiniilmektedir.

Adli olgularin degerlendirildigi ¢alismalarda,
yaralanmanin en sik bas bolgesinde oldugu
bildirilmistir (8,10,14-17). Sivas’ta yapilan

caligmada, adli nitelikli  olgularm %
44,6’sinda  yaralanmanin bas bdlgesinde
oldugu belirtilmistir (10). Kafa travmasi ve
buna bagli olarak, beyin kanamasi, kafa
kemiklerinde kiriklar ve diger kafa ici
patolojik  degisimlerin adli  travmatoloji
pratiginde sik rastlamilan olayla oldugu
literatiirde paylasilmigtir  (20-23). Sunulan
calismada da literatiire uygun olarak en sik
bas (% 36,6, n=130) bolgesinde yasamsal
tehlikeye neden olan yaralanma oldugu
belirlenmistir.

Alkoliin etkili oldugu adli travmatoloji iligkili

olaylarda oOzellikle acil serviste calisan
hekimlere alkol seviyesinin ilk anda
belirlenmesi  ve  raporlanmasi  goérevi

diismektedir. Kiginin kan alkol seviyesi adli
veya idari sorusturmanin seyrini etkileyecek
bir parametredir (24). Sunulan ¢alismada
olgularm ¢ok biiyiik bir kisminda alkol ile
ilgili bilgi olmadig1 goriilmektedir. Olgularin
22%9’unda (% 64,5) alkol ile ilgili bilgi
olmadigi, 87 olguda (% 24,5) yapilan testlerde
alkol saptanmadigi, 39 olguda (% 11,0) alkol
tespit edildigi belirlendi (Grafik 3). Alkol
tespit edilen olgularin en stk 201 mg/dl ve
tizeri miktarda alkollii oldugu (n=11, % 28,2)
belirlendi. Acil hekimlerinin bu konuda yeterli
bilgiye sahip olmadigi goriilmektedir. Acil
servislerde calisan hekimlerin adli hekimlik
gorevi oldugu tartismasizdir. Bu konuda
gerekli Ozenin gosterilmemesi durumunda
yasal sorumluluk ortaya ¢ikabilir. Acil servise
basvuran tiim adli nitelikli olgularda, adli
rapora alkol degerinin yazilmasi ile ilgili acil

servis hekimlerinde farkindalik
olusturulmalidir. Bu konuda verilecek hizmet
ici egitimlerin yararli olacag1
diistintilmektedir.

Adli olgularda, ayrintili bir sekilde muayene,
gerekli tetkiklerinin yapilmasi ve elde edilen
bulgular sonucunda anlasilabilir, kilavuza
uygun bir adli rapor yazilmasi, adalet
sisteminin hizli ve dogru islenmesi agisindan
onemlidir. Yasamsal tehlike olusturan adli
olaylarda, hizli ve dogru bir sekilde
diizenlenmesi, kisilerin en temel haklar1 olan
adil yargilanmanin Oneli bir pargasim
olusturmaktadir.

315



Osmangazi Tip Dergisi, 2021

Acil servis ve birinci basamak saglik
kuruluslarinda caligan hekimlerin, adli olguyu
tanima, uygun sekilde bildirimini yapma ve
adli raporlarinin dogru sekilde diizenleme ile
ilgili yeterli egitimi almis olmalidir.

Yasamsal tehlike durumunun belirlenmesi
icin, kimi zaman ileri tetkikler gerekebilir.
Periferde  bulunan saglik merkezlerinde
toksikolojik analiz ve goriintiileme yontemleri
acisindan kisitliliklar olabilir. Bu durumlarda
hekimler yagsamsal tehlike kararini, tetkiklerin
yapilacagi ileri birimlere veya tiim hastane
evraklarini inceleyecek adli tip uzmanlarina
birakmalidir. Bu durumu da raporlarinda
acikca  belirtmelidirler. ~ Adli  nitelikli
olaylarda, tam bir muayene yapilmasi, gerekli
konstiltasyon ve tetkiklerin yapilmasi, gerekli
durumlarda sevklerin saglanmasi, tiim bilgi ve
bulgularin  kaydedilmesi, uygun  olan
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Abstract

The World Health Organization (WHO) declared the new coronavirus disease (COVID-19) pandemic on March 11, 2020. The pandemic
has significantly impacted health systems worldwide, forcing them to reconsider the management of chronic diseases. Reorganization of
health systems has inevitably prioritized the management of patients with COVID-19 infection, reducing hospital access for patients with
other chronic diseases. Epilepsy is one of the most common chronic diseases of childhood, and pediatric neurologists have reviewed the
methods they use in the management and treatment of epilepsy during pandemics. We organized a survey to evaluate the attitudes of pe-
diatric neurologists in epilepsy management during the pandemic period. The 24-item questionnaire, created with Microsoft Forms, was
sent to child neurologists via social communication platforms. Data were collected over two weeks. Variables were evaluated with Pearson
chi-square and Student’s t-test. Mann-Whitney U test and Student’s t-test were used to compare the averages between the two groups. p
<0.05 value was considered statistically significant. 118 participants (79 women and 39 men) who answered all the questions were included
in the study. The mean age of the participants was 41.46+7.49 years, and the median child neurology experience was 6 years (3 months-36
years). The participants mostly postponed the outpatient clinic appointments of patients whose seizures were under control (77.5%). Most
participants preferred to reduce the number or postpone electroencephalographies (EEG) during this period. The outpatient clinic visits of
patients with well-controlled epileptic seizures can be postponed during the pandemic. In cases where face-to-face communication is not
possible during the pandemic period, the patients’ medical history and video images may help diagnose. The telemedicine method can also
be useful in the post-pandemic period in the follow-up and management of patients with controlled epileptic seizures.

Keywords: children, epilepsy, treatment, EEG, covid 19 pandemic

Diinya Saglk Orgiitii (DSO), 11 Mart 2020'de yeni koronaviriis hastaligmi (COVID-19) pandemi olarak ilan etti. Bu durum diinya capinda
saglik sistemlerini 6nemli 6lgiide etkiledi ve kronik hastaliklarin yonetimini yeniden gézden gegirmeye zorladi. Saglik sisteminin salgin
déneminde yeniden diizenlenmesi, kagimilmaz olarak COVID-19 enfeksiyonlu hastalarin yonetimine éncelik vererek, diger kronik hasta-
liklar1 olan hastalar i¢in hastaneye erisimi azaltti. Epilepsi, ocukluk ¢aginin en yaygin kronik hastaliklarindan biridir ve pediatrik néro-
loglar, pandemiler sirasinda epilepsi yonetimi ve tedavisinde kullandiklar1 yontemleri gézden gegirmek zorunda kalmustir. Biz de pandemi
doneminde epilepsi yonetiminde pediatrik nérologlarin tutumlarini degerlendirmek amaciyla bir anket diizenledik. Microsoft Forms ile
olugturulan 24 maddelik anket sosyal iletisim platformlar1 araciligiyla gocuk norologlarina génderildi. Veriler iki hafta boyunca toplandi.
Degiskenler Pearson ki-kare ve Students t-testi ile degerlendirildi. Iki grup arasindaki ortalamalar kargilagtirmak igin Mann-Whitney U
testi ve Student’s t-testi kullanildi. p <0.05 degeri istatistiksel olarak anlamli kabul edildi. Tiim sorular: cevaplayan 118 katilimei (79 kadin
ve 39 erkek) galismaya dahil edildi. Katilimcilarin ortalama yag1 41,46 + 7,49 yil ve ortanca ¢ocuk noroloji deneyimi 6 y1l (3 ay-36 yil) idi.
Katilimcilar gogunlukla nébetleri kontrol altinda olan hastalarin poliklinik randevularini (% 77,5) ertelemislerdir. Katilimcilarin gogu bu
dénemde elektroensefalografilerin (EEG) sayisini azaltmay1 veya ertelemeyi tercih ettiler. Iyi kontrollii epileptik nobetleri olan hastalarin
poliklinik ziyaretleri pandemi sirasinda ertelenebilir. Pandemi déneminde yiiz yiize iletisimin miimkiin olmadig: durumlarda hastalarin
tibbi ge¢misi ve video goriintiileri taniya yardimci olabilir. Teletip yéntemi, pandemi sonrast donemde, kontrollii epileptik nébetleri olan
hastalarin takip ve yonetiminde de faydal olabilir.
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Childhood Epilepsy Management

1. Introduction

In March 2020, the WHO declared the
COVID-19 pandemic. As a result,
governments have introduced some control
measures to reduce transmission and ease the
health systems' burden. The COVID 19
pandemic has reshaped the management of
chronic diseases. The reorganization of health
systems has inevitably prioritized patients
with COVID-19 infection, reducing hospital
access for patients with other chronic
diseases.” Epilepsy is one of the most common
chronic diseases affecting 60 million people
worldwide.>® The prevalence of epilepsy in
childhood in our country is 0.8%, and
epilepsy patients constitute most of the patient
burden of pediatric neurologists.”

In the management of epilepsy, regular
outpatient visits are carried out to regulate the
antiepileptic treatment and manage behavioral
or psychological problems related to epilepsy.
The precautions and limitations brought due
to the pandemic have affected the outpatient
services.! For this reason, pediatric
neurologists have reviewed the methods they
use to manage and treat epilepsy, both by the
government and hospital policy and with their
preferences. Besides, patients did not prefer to
go to the hospital, except in emergencies, due
to infection risk. During this period, patients
with epilepsy started to be evaluated by phone
and video calls.” Since the pandemic's
duration is not known, and patient evaluations
cannot be postponed indefinitely, the use of
telemedicine services has become particularly
important during this period.® The physicians
who could not benefit from telemedicine
services communicated with their patients
through  various social communication
networks, telephone and video calls, and short
message services.

The telemedicine method provides a real-time
interactive conversation between the patient
and the physician. There are 33750 articles
about telemedicine in medical search engines
until May 2020, of which about 1300 are
related to COVID-19.*" However, these
publications do not mention the changes
caused by the pandemic in the management of
epilepsy. This survey study aimed to reveal
how pediatric neurologists manage epilepsy
patients during the pandemic period.
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2. Methods

This study is a descriptive, cross-sectional
survey study. A 24-item questionnaire was
drafted using Microsoft Forms and distributed
among pediatric neurologists via Turkey’s
social  communications  services.  All
participants were informed about the purpose
and the anonymity of the study before starting
the survey. The study was kept open for two
weeks, and data were collected in two weeks
period. The study protocol was approved by
Republic of Turkey Ministry of Health
(approval no: 2020-05-17T21 02_14). Ethics
approval was obtained by the ethics
committee of the health sciences University
Behcet Uz Pediatric Hospital with the number
2020 / 18-04. The questionnaire included
questions about the participants’ socio-
demographic characteristics and workplace of
the measures taken during the pandemic
period, how these measures affect patient
management, and the methods used while
applying these measures. (Figure 1)

Statistics
Measurements such as mean, median,
frequency, standard deviation (SD) from

statistical analyzes were made with Statistical
Package for Social Sciences (SPSS) software
for Windows, version 23.0 program, and the
results were given as mean + SD, percentage
values and median values . Variables were
evaluated with Pearson chi-square and
Student's t-test. Student's t-test were used to
compare the averages between the two
groups. p <0.05 wvalue was considered
statistically significant.

3. Results

Among 121 participants, 118 participants who
answered all the questions were included in
the study. Seventy-nine women and 39 men
completed the questionnaire. Eighty-four of
the participants were pediatric neurologists
and 39 were pediatric neurology residents.
The mean age of the participants was
41.46+7.49 years, and the median child
neurology experience was 6 years (3 months-
36 years).
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One hundred thirteen participants (96%)
stated that they made changes in epilepsy
management during the pandemic. There was
a decrease in the number of outpatient clinic
patients except for one participant. Only 35%
of participants were involved in deciding
hospital policy for the COVID-19 pandemic.

Participants stated that the main reason
(68.6%) for the decrease in the number of
outpatient visits was parents’ preferences and
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concern about COVID-19 transmission
(Figure 2). The most challenging part of
outpatient follow-up during the pandemic was
close contact with the patient during physical
examination (Figure 3). While 42 participants
(35.6%) stated no change in the diagnostic
methods, the same number of participants
stated that they postponed the
electrophysiological examinations.

Figure 2. The reasons for the decrease in the number of patients
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Figure 3.Difficult parts of the pandemic when doctors manage the out-patient

All participants stated that they used
technological devices to solve their patients'
seizure-related complaints at least once during
the pandemic. There was no significant
increase in the use of remote communication
before and after the pandemic (Student's t-
test). However, there was an increase,
although not significant, among those using
telemedicine. Most of the patients (77.5%)
whose appointments were delayed were
patients with well-controlled seizures. Of the
66 (56%) participants, there was an increase
in the number of seizures in a very few
number of patients whose appointments were
delayed. There was no increase in the number
of seizures in any of the 46 (39%)
participants. Half of the participants avoided
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antiepileptic medication dose reduction during
this period.

Many participants (62%) have reduced the
number of relatives admitted to the patient's
room. A considerable number of postponed
EEG appointments or reduced the number of
EEG appointments, but some preferred to take
protective measures during EEG examinations
(Figure 4). While evaluating the patient who
presented with the first seizure, participants
stated that they preferred different practices
than the methods they used before. The most
common method was the evaluation of the
patient's history and video images together.
(Figure 5).
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communication rates with the patient (Pearson
chi-square).

When age groups were evaluated, there was
no difference in out-of-hospital
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Figure 4. Which preventations did the doctors take at performing EEG during pandemic
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Figure 5. How the doctors manage the paient with a seizure without examination

4. Discussion

The COVID 19 pandemic has significantly
impacted people, national economies, and
health systems worldwide. In this period,
physicians had to take some precautions to
protect themselves and their patients with
chronic diseases. Although guidelines have
been published to manage chronic diseases
during the pandemic period, each physician
has created their protective measures,
especially in the early period of the pandemic.
Measures by  Governments such as
maintaining social distance and ensuring that
people stay at home have reduced patients'
hospital admissions other than emergencies.
However, this may have caused epilepsy
patients to have anxiety about reaching their
physicians in an emergency. A recent study
showed that patients with epilepsy during the
COVID-19 outbreak have significantly higher
psychological distress than the general
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population.® Anxiety reduces the quality of
life in patients with epilepsy.’ Therefore, even
if the routine outpatient clinic visits of
epilepsy patients were postponed, it should be
ensured that they communicate with their
physicians through methods other than face-
to-face interviews. In our study, 96
participants (81.3%) postponed the routine
outpatient visits. Instead, they stated that they
used remote communication like social
communication networks, telephone, video
interviews, or telemedicine, at least once
during the pandemic to evaluate their patients.
Most of the patients (77.5%) whose
appointments were delayed were patients with
well-controlled seizures. No increase in
seizures was observed in most patients whose
outpatient visits were postponed (p <0.05).
Some participants (13%) stated that due to
various hospital and government policies, they



Osmangazi Tip Dergisi, 2021

had to postpone all their patients regardless of
the patient's condition, and some of the
participants (8%) did not postpone any of
their outpatient visits. Among the participants
who postponed outpatient visits, 40% did not
observe seizures in any patient, and 57% of
them observed seizures in only a few patients.
This result suggests that patients with well-
controlled epileptic seizures can be managed
without a hospital application. In the
literature, no  statistically  significant
difference was found between epilepsy
patients evaluated by telemedicine methods
and face-to-face communication in terms of
seizure frequency.'®

All participants stated that they had used at
least one national or international 'epilepsy
management in pandemic' guideline during
the pandemic period. Guidelines do not
recommend hospital admissions except for the
first seizure, status epilepticus, and seizures
that cause physical injury*™*? They state that
a careful medical history and video images
can be used to evaluate new patients, and
physical examinations and examinations can
be delayed.® In our study, only 26% of the
participants preferred to diagnose epileptic
seizures with the history of and video images
of the patient. However, %30 of the
participants did not diagnose the patient
without examining the patient, and %41 did
not give up electrophysiological methods or
neuroimaging. This can be partially explained
by the inadequate legal regulations regarding
remote communication methods in health
systems in our country. It may have been
difficult for physicians to leave their old
habits during the diagnostic process.

It was observed that the participants who did
not communicate with out-of-hospital patients
in any way before the pandemic or who only
communicated via e-mail were working at the
university hospital and were over 50 years
old. One reason for this may be that these
participants are mentors of the center where
they work, and that out-of-hospital
communication can be achieved with their
assistants. However, this determination is not

significant when we compare the participants
over the age of 50 and those under 50 in the
whole group. Because the participants who do
not use any fast communication method are in
a very minority (5%).

While nearly all participants used an easily
accessible communication method for their
out-of-hospital ~ patients.  The  official
professional telemedicine usage before the
pandemic was 5%. These participants’
common characteristics are that they work in
a private office or hospital and are between 35
and 55 vyears old. Although it was not
statistically significant, an increase in the use
of telemedicine was observed than the pre-
pandemic in our study. That may indicate that
it will be used more in the future. Legal
regulations are needed to use the telemedicine
method, which has been applied globally for
years. In a study, a program to diagnose
epilepsy in children could detect epilepsy with
a sensitivity of 91.5% and a specificity of
88.6%." In another study, an application with
11 questions diagnosed epilepsy with 88%
sensitivity and 100% specificity in adult
patients.'* Therefore, in cases where the
patient cannot easily reach the physician, such
as the pandemic period, telemedicine or other
remote communication methods might help
prevent delays in diagnosis and treatment

The major limitation of our study is that it is a
survey study based on the statements of the
participants.

In conclusion, the outpatient clinic visits of
patients with well-controlled epileptic seizures
can be postponed during the pandemic period.
In cases where face-to-face communication is
not possible during the pandemic period, the
patients' medical history and video images
may help in diagnosis. Telemedicine can be
useful in the long-term management of these
patients, even after pandemics. Remote
management of patients with epilepsy may
also be useful for patients living in rural areas,
distant to tertiary centers. It is necessary to
establish the technical structure and make the
legal regulations for the wide use of
telemedicine.
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Abstract

Hip ultrasonography with the Graf method is used worldwide. Four different projections can be used for the evaluation of sonog-
raphic images. The best projection with the lowest rate of wrong interpretation is the “standing-up right”-projection and the worst
is the “horizontal-cranial left” projection. The aim of this study was to show the concordance of two researchers using these two
different projections. Hip sonographic evaluation according to the Graf method was applied to 166 infants (332 hips) comprising
84 males (50.6%) and 82 females (49.4%). The hip sonographic images were obtained in both the standing-up right and horizon-
tal-cranial left projections. Two researchers independently measured the alpha and beta angles manually with a goniometer and
classified the hip type. The alpha, beta angle measurement values, comparisons of the angles in both projections and for both
researchers are presented in detail in Tables 1 and 2. The inter-observer agreement of the Graf types of hips was as follows; Graf
types between researcher 1 and 2, Right hip- (standing-up right) Kappa value 0.84, Left hip- (standing-up right) Kappa value 0.77,
Right hip- (horizontal-cranial left) Kappa value 0.67, Left hip- (horizontal-cranial left) Kappa value 0.64. The intraclass correlation
coefficient (ICC) values of the agreement between the two researchers for all the measured hip angles were as follows; right K angle
ICC: 0.96, right ¥ angle ICC: 0.91, left K angle ICC: 0.93, and left K angle ICC: 0.59. Although the standing-up right projection is
known to be the best projection with the lowest rate of wrong interpretation according to the Graf guidelines, the results of this
study showed the evaluation of similar Graf hip types on the two projections. Therefore, the horizontal cranial left projection,
which is considered to be the worst of the four projections, can be used safely for hip evaluation if the Graf checklist is followed
appropriately.

Keywords: DDH, Graf-technique, Hip ultrasonography, Diagnosis, Interobserver reliability, Infant

Graf yontemi ile kalga ultrasonografisi diinya ¢apinda kullanilmaktadir. Sonografik gorintiilerin degerlendirilmesinde dort farkly
projeksiyon kullanilabilmektedir. En az yanls yorumlama orani ile “dik-sag” projeksiyon en iyi ve “yatay-bas sol” projeksiyon ise
en kotii olanidir. Bu galismanin amaci, iki aragtirmacinin bu iki degisik projeksiyondaki uyumunu géstermektir. Graf metoduna
gore kalca sonografik degerlendirmesi 84 erkek (%50.6) ve 82 kiz (%49.4) dan olusan 166 (332 kalga) bebege uygulanmustir. So-
nografik goriintiiler hem dik-sag hemde yatay-bas sol projeksiyonda elde edilmistir. Iki aragtirmaci birbirinden bagimsiz olarak
gonyometre ile elle alfa ve beta agilarini 6l¢miis ve kalga tiplendirmesini yapmuslardir. Tablo 1 ve 2 de ayrintili olarak, alfa beta
ag1 Olgiim degerleri, ve agilarin her iki projeksiyonda ve her iki aragtirmaciya goére kargilastirmasi sunulmustur. Kalgalarin Graf
tiplerinin gozlemciler arast uyumu soyleydi; aragtirmact 1 ve 2 arasindaki Graf tipleri, Sag kal¢a (dik-sag) Kappa degeri 0.84, sol
kalga (dik-sag) Kappa degeri 0.77, sag kalga (yatay-bas sol) Kappa degeri 0.67, sol kalga (yatay-bas sol) Kappa degeri 0.64 diir. Tum
ol¢iilmiis kalga agilar1 igin iki aragtirmaci arasindaki Intraclass Korelasyon Katsayis1 (IKK) degerlerinin uyumu s6yleydi; sag alfa
agis1 IKK: 0.96, sag beta agis1 IKK: 0.91, sol alfa agis1 IKK: 0.93, ve sol beta agis1 IKK: 0.59. Dik-sag projeksiyon, Graf’ in y6ner-
gelerine gore en az yanlis yorumlama oranlarina sahip olsa da, bu ¢aligmanin sonuglari iki projeksiyonda da Graf kalga tiplerinin
degerlendirmesinin benzer oldugunu gosterdi. Bu nedenle, dort projeksiyon iginden en kétiisii olan yatay-bas sol projeksiyon, eger
Graf’in kontrol listesine dogru bir sekilde uyulursa kalga degerlendirmesinde giivenli bir sekilde kullanilabilir.

Anahtar Kelimeler: GKD, Graf teknik, Kal¢a Ultrasonografisi, Teshis, Gozlemciler arasi giivenilirlik, Bebek
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Angle measurements on two different sonographic projections in DDH

1. Introduction

Hip ultrasonography started to be used for
patients with Developmental Dysplasia of the
hip (DDH) with the Graf technique described
by Prof. Reinhard Graf in 1985. It is now
widely accepted as the primary method for
screening, diagnosis and follow-up of
treatment of DDH in newborns (1). Since the
acceptance of its utility, hip ultrasonography
(USG) has come into widespread use in daily
practice in many countries. Before hip USG,
the most common physical examination
manoeuvres used for detecting DDH were the
Barlow and Ortolani manoeuvres (1). In
addition to these physical examination tests,
the most frequently used imaging method for
both diagnosis and treatment of DDH was
pelvis radiography. However, there are
disadvantages to radiography for the
evaluation of DDH, including the risk of
radiation and that only bony structures can be
seen. In the first months of life, most bony
parts of the femoral head and acetabulum
remain cartilaginous, which limits the use of
plain radiographs for the diagnosis in infants
younger than 6 months (2). Therefore, hip
sonography has become important in
diagnosis, especially in the first six months of
an infant’s life. The advantages of USG in the
detection of DDH include the absence of
radiation and the ability to visualise soft tissue
structures such as the labrum, hyaline
cartilage, and hip capsule. Hip sonography is
performed in many centres by orthopaedic
surgeons, radiologists, and paediatricians.
Generally,  orthopaedic  surgeons and
radiologists take the sonographic images in
different ways. Radiologists usually take
sonographic views in the horizontal-cranial
left-sided position, and state that the images
are taken in the anatomic position of the infant
lying in the cradle. Orthopaedic surgeons
generally take images in both the standing-up
right and horizontal-cranial  right-sided
positions. Graf reported four different
projections and stated that the best projection
with the lowest rate of wrong interpretation
was the “standing-up right” projection (3).

The aim of this study was to investigate
whether there is a difference in both
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classification and angle measurements
according to the Graf method between two
different sonographic projections. The study
hypothesis was that the evaluations made on
two different projections (standing-up right
and horizontal cranial-left) would be reliable
and consistent with each other.

2. Materials and Methods

This retrospective study was approved by the
hospital Institutional Review Board Ethics
Committee. Informed consent was obtained
from all the parents of the children included in
the study. USG screening of the hip for DDH
according to the Graf method was performed
at our centre. Paediatricians referred the
infants to the Radiology Department for
evaluation of the hip joints especially between
4-6 weeks of life. All hip sonographies in this
study were performed by the second author
(AMA). For the evaluations, a 7.5 MHz linear
probe was used with the two different
projections  of  horizontal-cranial  left
(Fig.1a,1c) and standing-up-right position
(Fig.1b,1d) and at least two sonographic
views obtained for each hip joint. Two
researchers then independently measured the
alpha (o) and beta (B) angles with a
goniometer (1) on the sonographic print-outs.
The researchers measured 4 sonographic
views for both the right and left hip for both
projections. Three lines were drawn on the
sonograms as follows; the first line was drawn
parallel to the iliac wing, the second line was
drawn from the lower point of the os ilium to
the turning point of the bony roof (from
concavity to convexity), and the third line was
drawn from the turning point to the labrum.
The alpha angle was calculated between the
first and second lines, and the B angle was
calculated between the first and third lines.
After calculating the angle values, the Graf
types of the hips were determined according
to the Graf classification. The measured
angles from the two different projections were
recorded separately for each patient and the
results of the two researchers were compared
with each other.
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Figure la. Right Hip ultrasonography in Horizontal-cranial left position (Graf type 1 hip)
Figure 1c. Left Hip ultrasonography in Horizontal-cranial left position (Graf type 1 hip)

Figure 1b. Right Hip ultrasonography in Standing-up right position (Graf type 1 hip)
Figure 1d. Left Hip ultrasonography in Standing-up right position (Graf type 1 hip)

Statistical analysis

Data obtained in the study were analyzed
statistically using IBM SPSS statistics vn 22
software. For the o and P angle value
comparisons, ANOVA analysis was used. The
Sidak test was applied to pairwise
comparisons of the angle measurements. The
Kappa test was used for both intra and inter-
observational agreement analysis of the Graf
types of the hips. The Intraclass Correlation
Coefficients (ICC) were calculated in
evaluation of the agreement of hip angles. A
value of p<0.05 was considered statistically
significant.

3. Results

Retrospective evaluation was made of 166
infants (332 hips), comprising 84 males

(50.6%) and 82 females (49.4%) with a mean
age at presentation of 46.10 days (range: 4-
125 days). A total of 332 hips were evaluated
by two raters and classified according to Graf
type. The meant standard deviation (SD)
values of the o and B angles on the two
different projections according to researchers
(R) 1 and 2 are presented in detail in Table 1.
The pairwise comparisons of the measured o
and 3 angles on both projections are presented
in Table 2. The mean differences between the
angle values and the p values of all the
comparisons between the measured angles are
shown in Table 2. The statistically significant
p values are presented in italic and bold style
format in Table 2. The numbers of hip Graf
types on both projections identified by the two
researchers are presented in Table 3. The
results of the agreement of Graf types of hip
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in the intra-observer evaluation were as
follows; Researcher 1- right hip (standing-up
right- horizontal cranial left) Kappa value
0.86, Researcher 1- left hip (standing-up right-
horizontal cranial left) Kappa value 0.93,
Researcher 2- right hip (standing-up right-
horizontal cranial left) Kappa value 0.84,
Researcher 2- left hip (standing-up right-
horizontal cranial left) Kappa value 0.88. The
inter-observer agreement of the hip Graf types
was as follows; Graf types between
Researchers 1 and 2, Right hip- (standing-up

right) Kappa value 0.84, Left hip- (standing-
up right) Kappa value 0.77, Right hip-
(horizontal cranial left) Kappa value 0.67,
Left hip- (horizontal cranial left) Kappa value
0.64. The intraclass correlation coefficient
(ICC) values of the reliability of all the
measured hip angles of the two researchers
were as follows; Right a angle ICC: 0.96
(95% Confidence Interval (Cl): 0.95-0.97),
right B angle ICC: 0.91 (95% CI: 0.88-0.93),
left a angle ICC: 0.93 (95% CI: 0.91-0.94),
left § angle ICC: 0.59 (95% CI: 0.48-0.68).

Table 1.The Mean+ Std. Deviation values of alpha (o) and beta (B) angles on two different projections

according to Raters (R) 1 and 2

SU-R-a SU-R-B SU-L-a SU-L-B

HC-R-«  HC-RB  HC-L-o  HC-L-B

R1 62.58+4.45 64.0844.13 62.64+4.38 63.94t4.06 63.21+4.66 65.23+4.11 63.06+4.67 66.19+2.71
R2 63.68+4.67 65.63+3.87 62.98+4.81 66.70+4.35 63.74+4.43 65.98+3.69 62.89+4.33 66.3615.81

Standing up-right/Right hip-a: SU-R-a
Standing up-right/Right hip-g: SU-R-£
Standing up-right/Left hip-a: SU-L-a
Standing up-right/Left hip-£: SU-L-f
Horizontal cranial-left/Right hip-a: HC-R-«
Horizontal cranial-left/Right hip-8: HC-R-8
Horizontal cranial-left/Left hip-a: HC-L-a
Horizontal cranial-left/Left hip-8: HC-L-8

Table 2. Pairwise comparisons of the measured alpha (o) and beta (8) angles on both projections

by the two raters

Mean

Difference p value

(Degrees)
R1-SR-Right a/R1-HL-Right o 0.6 0.04
R1-SR-Right a/R2-SR-Right o 1 0.001
R1-SR-Right a/R2-HL-Right o 1.1 0.001
R1-HL-Right o/R2-SR-Right o 0.4 0.983
R1-HL-Right o/R2-HL-Right o 0.5 0.863
R2-SR-Right a/R2-HL-Right o 0 1
R1-SR-Right B/R1-HL-Right B 1.1 0.001
R1-SR-Right B/R2-SR-Right B 1.5 0.001
R1-SR-Right B/R2-HL-Right B 1.9 0.001
R1-HL-Right B/R2-SR-Right B 0.3 1
R1-HL-Right p/R2-HL-Right p 0.7 0.734
R2-SR-Right p/R2-HL-Right p 0.3 0.873
R1-SR-Left a/R1-HL-Left o 0.4 0.987
R1-SR-Left a/R2-SR-Left a 0.3 1
R1-SR-Left a/R2-HL-Left a 0.2 1
R1-HL-Left a/R2-SR-Left o 0 1
R1-HL-Left a/R2-HL-Left a 0.1 1
R2-SR-Left a/R2-HL-Left o 0 1
R1-SR-Left B/R1-HL-Left B 2.2 0.001
R1-SR-Left B/R2-SR-Left B 2.7 0.001
R1-SR-Left B-R2-HL-Left 2.4 0.001
R1-HL-Left B-R2-SR-Left 0.5 1
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R1-HL-Left B-R2-HL-Left 3 0.1 1

R2-SR-Left B-R2-HL-Left B 0.3 1

Table 3. Distribution of the Graf hip types on both projections according to the two raters

Typel Typel2a Type2b Type2c
R-1 SU-Graf-R 142 20 0 4
R-1SU-Graf-L 140 22 1 3
R-1 HC-Graf-R 140 22 0
R-1 HC-Graf-L 139 23 1

R-2 SU-Graf-R 145 18
R-2 SU-Graf-L 142 20
R-2 HC-Graf-R 143 20
R-2 HC-Graf-L 141 21

= OPF O
W www w B~

Standing up-right/Graf type-Right hip: SU-Graf-R
Standing up-right/Graf type-Left hip: SU-Graf-L
Horizontal cranial-left/Graf type-Right hip: HC-Graf-R
Horizontal cranial-left/Graf type-Left hip: HC-Graf-L

4. Discussion

Developmental dysplasia of the hip (DDH) is
one of the most common musculoskeletal
problems in  newborns (3). DDH is
characterized by an abnormal relationship
between the femoral head and the acetabulum.
These problems range from dysplasia, where
the anatomy of the developing articulation
surfaces is abnormal, to potential partial or
complete dislocation of the hip joint over
time. Hip ultrasonography, which was first
described by Graf, has been used for the
diagnosis and follow-up of DDH in children
since the early 1980s (4). Since then, the use
of hip sonography has spread worldwide (5).
Hip sonography using this technique has
reduced the conservative treatment rate and
avoided over-treatment as well as operations
and consequently, femoral head necrosis (3).
In the Graf static method, a coronal plane
image is obtained and qualitative evaluation is
made of the hip bone and cartilage of
acetabular components, and then classification
is made based on the quantitative
measurements between these components and
the os ilium. The a angle represents the bony
roof of the acetabulum and the B angle
represents the cartilage roof (1). Graf reported
that only ultrasonographic images in the

standard  plane are  acceptable  for
measurement (3). In accurately defined
anatomic sonographic examination,

appropriate interpretation, and measurement

techniques are carefully followed, and hip
disorders in newborns can be easily managed
using this method. If anatomical identification
cannot be visualized or the standard plane is
missing in a sonographic image, it is of no
value and should not be used for diagnosis. In
completely dislocated hips (Graf Type 3-4),
non-standard sonograms can be used for the
evaluation because the displacement of the
femoral head avoids the visualization of the
femoral head and the center of the acetabulum
in the same frontal section (1).

Graf’s technique of evaluation is based on a
coronal image of the hip obtained from the
lateral approach with the femur in anatomic
position. This method emphasizes the angular
measurements of acetabular landmarks, in
addition to the assessment of hip position (6).
All the anatomical structures previously stated
by Prof. Graf (3), should be seen on the
sonographic image. If the checklist is ignored,
the interpretation of the image may be
incorrect. A usability check (lower limb,
plane, labrum) should also be kept in mind to
be able to obtain more accurate results in hip
sonography evaluation. Only sonograms in the
standard plane are accepted for measurement
(3). The Graf checklist (Fig. 2) should be
checked when performing the hip sonography
procedure. The Graf checklist contains the
following anatomical structures; 1: Chondro-
osseous border, 2: Femoral head, 3: Synovial
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fold, 4: Joint capsule, 5: Labrum, 6:
Cartilaginous roof, 7: Bony roof, and 8: Bony
rim (concavity-convexity). If hip sonography
is applied using this checklists, misdiagnosis
can be prevented (3). Gunay et al. reported
that except in special circumstances as
previously mentioned by Professor Graf, Type
1 mature hips which have worsened over time
are related to an initial incorrect diagnosis. It

was concluded that if a Graf Type 1 hip was
determined appropriately according to the
Graf checklist, it will never worsen later in
normal circumstances (7). In the current
study, all the sonographic images met the Graf
checklist ~ criteria, and therefore the
measurement results of the two raters were
consistent with each other.

Figure 2. Standard sonogram and Graf checklist (1) (Figure 3, with the permission of Medical Ultrasonography
Journal 2013, Vol. 15, no. 4, 299-303).

Graf described four view projections when
performing hip sonography, and reported that
the sonographic projections from best to worst
were as follows; standing-up right position,
horizontal-cranial right position, standing-up
left position, and horizontal-cranial left
position (3). Therefore in this study, the two
sonographic views evaluated were the best
projection and the worst projection according
to Graf (3). However, it was thought that if
the Graf usability and checklist rules were
strictly followed, the angle measurements and
the Graf classifications of the hips would
show concordance even if the views were
taken in different projections. The results of
this study showed there were no statistically
significant differences between the two
projections in terms of angle measurements
and Graf classifications even though the
sonograms were evaluated and measured by
an orthopaedic surgeon and a radiologist
independently of each other. Another issue is
that the amount of experience and training in
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hip ultrasonography has an important
influence on the agreement of assessment of
the hip joint. Both the raters in this study had
more than 15 years of experience in hip
ultrasonography. Previous studies have
demonstrated that both the performance of
USG and its interpretation influence the
results and potential treatment (8). It has been
reported that o angle measurements are more
reliable and have more concordance than the
measured [ angles with both digital and
manual measurement techniques. However,
the same study showed that both measurement
methods were reliable and concordant (9).
The current study results were also in
concordance with each other in terms of both
angle measurements in different projections,
although the B angles of the left hips had
lower ICC (0.59) values compared to the
others. Nevertheless, those 3 angle results did
not influence the hip classification.
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The diagnosis of DDH in the infant hip cannot
be made solely by evaluation of the
ultrasound images obtained in the standard
plane without the bony roof and the cartilage
roof measurements. In the Graf method, the
diagnosis, classification, and follow-up
treatment of infantile DDH strictly depends on
the bony roof (a) angle and cartilage roof (jB)
angle measurements (1,10). Roovers et al.
reported average standard deviations of 3.2°
and 6° for the a and B angles, respectively
(11). Graf stated deviations for both angle
values of + 4° (12). In another study, the angle
values were compared by four groups of
observers. The variability for the o angle was
between 0° and 16°, and for the 3 angle it was
between 0° and 26°. The standard deviation
for the observers was lower for the o angle
than for the B angle. It was stated that the
study had produced similar results and could
be regarded as comparably good according to
literature (13). In the same study, although the
variability of the o and P angles when
measured on the same sonogram was high
between observers, it did not lead to any false
negative assessments since there was a
tendency to classify hips as more severely
affected than they actually were in cases of
uncertainty (13). In the current study, both
researchers made the hip classification of Graf
type 2a instead of Graf type 1 on the right hips
of 2 infants and on the left hip of 1 infant.
However, the Graf type 2a hips, which were
physiologically immature, returned to Graf
type 1 mature hips in the latest follow-up.
Therefore, these classifications did not change
the final results in terms of defining type 1
mature hips. It was thought that these
incorrect measurements made by both raters
for three hips in this study was caused by the
horizontal-cranial left position, which was
previously defined by Graf as the worst
projection. Nevertheless, with the exception
of those three hips, all the other results were
the same on the two projections.
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In a study by Simon et al., the inter-observer
agreement of ultrasonography measurements
was investigated, and it was concluded that if
the hip was immature there was no increase in
the discrepancy in assessment between
observers (13). Similarly, in the current study,
it was thought that inter-rater agreement could
be more difficult in hips which are borderline
such as Graf type 2a, 2b and sometimes 2c,
than fully dislocated hips such as Graf type D,
3and 4.

This study had some limitations, primarily the
low number of cases. Furthermore, each rater
only measured the sonograms once, so despite
inter-observer agreement, there was no
evaluation of intra-observer agreement.

5. Conclusions

All the images in this study were taken
according to the Graf checklist, and despite
the wuse of two different sonographic
projections to determine the angles and hip
types, no major differences were determined
between the two images according to the
results of two independent raters. The
standing-up right projection showed more
agreement values between the raters than the
horizontal-cranial left projection. Although
Graf stated that the best projection with the
lowest rate of wrong interpretation was the
standing-up right projection, the results of the
current study showed similar Graf hip types
on both the standing-up right and the
horizontal-cranial left projections. Thus, if the
checklists are strictly followed, the horizontal-
cranial left projection can also be safely used
for the evaluation of hip joints in infants.
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Abstract

Covid-19, which emerged in China in December 2019 and spread to the whole world in a short time, has been a serious public
health problem threatening humanity. In this study, we aimed to reveal demographic, clinical, laboratory and radiological features
of patients diagnosed with Covid-19. The study is a retrospective cross-sectional study consisting of patients who were hospitalized
in health institutions in Bolu, Turkey between 11.03.2020 and 19.04.2020 with a definitive or probable diagnosis of Covid-19. The
number of patients in the study was 262. The mean age of the patients participating in the study was 57.39 + 19.85, the youngest
patient was 19 and the oldest was 94 years old. Of the patients, 40.1% was between the ages of 18-50, 59.9% were over 50 years old.
55.3% of the patients were women and 44.7% were men. Most common symptoms were fever (75.6%), cough (71.8%) and dyspnea
(46.9%). Elevated CRP (in 71.3%), elevated LDH (in 56.9%), elevated D-DIMER (in 56.4%) and lymphopenia (in 30.5) were most
detected laboratory abnormalities. The result of the real-time reverse-transcription polymerase chain reaction (RT-PCR) test was
positive in 35.5% of 262 patients. 88.5% of the patients had chest CT findings compatible with Covid-19. Additionally, 24% had
both positive RT-PCR results and CT findings compatible with Covid-19. Expected findings were found to be in older patients
more than younger ones. We suggest that clinical features, laboratory abnormalities and radiological findings can be used to pro-
vide an early diagnosis and treatment of Covid-19.

Keywords: Covid-19, clinical features, radiological findings, laboratory findings.

Aralik 2019da Cinde ortaya ¢ikan ve kisa siirede tiim diinyaya yayilan Covid-19, insanlig1 tehdit eden ciddi bir halk sagligi sorunu
olmustur. Bu ¢alismada Covid-19 tanisi alan hastalarin demografik, klinik, laboratuvar ve radyolojik 6zelliklerini ortaya ¢ikarmay1
amagladik. Caligma, 11.03.2020 ile 19.04.2020 tarihleri arasinda Bolu ilindeki saglik kuruluslarinda kesin veya olast Covid-19 ta-
nisi ile hastaneye yatirilan hastalardan olusan retrospektif kesitsel bir ¢aligmadir. Caligmaya katilan hasta sayis1 262 idi. Caligmaya
katilan hastalarin yas ortalamasi 57.39 + 19.85, en geng hasta 19 ve en yasl hasta 94 idi. Hastalarin% 40.1’i 18-50 yas araliginda,%
59.9’u 50 yasin iizerindeydi. Hastalarn% 55,3’ kadin,% 44,7’si erkekti. En sik goriilen semptomlar ates (% 75,6), oksiiriik (%
71,8) ve nefes darlig1 (% 46,9) idi. Yitksek CRP (% 71.3’te), yitksek LDH (% 56.9da), yiikselmis D-DIMER (% 56.4te) ve lenfopeni
(30.5te) saptanan laboratuar anormallikleriydi. Gergek zamanli ters transkripsiyon polimeraz zincir reaksiyonu (RT-PCR) testinin
sonucu 262 hastanin% 35,5’inde pozitifti. Hastalarin% 88,5’inde Covid-19 ile uyumlu gogiis BT bulgular: vardi. Ek olarak,% 24’
hem pozitif RT-PCR sonuglarina hem de Covid-19 ile uyumlu BT bulgularina sahipti. Beklenen bulgularin, genglere gére yash
hastalarda daha fazla oldugu bulundu. Covid-19’un erken tani ve tedavisi igin klinik 6zelliklerin, laboratuvar anormalliklerinin ve
radyolojik bulgularin kullanilabilecegini 6nermekteyiz.

Anahtar Kelimeler: covid-19, klinik 6zellikler, radyolojik bulgular, laboratuvar bulgular1
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1. Introduction

In December 2019, a group of pneumonia
cases with unknown etiology were detected in
Wuhan, China. After investigating these
cases, it was concluded that there might a
common agent. Thereafter, it was found to be
a new type in the coronavirus family (1). On
February 11 2020, this disease caused by
novel coronavirus was named Covid-19 by the
World Health Organization (WHO) (2). The
first death due to Covid-19 occurred in China
on January 9, 2020 and within weeks
following, deaths were reported in Thailand,
Japan and Europe. Since Covid-19 started to
be seen all over the world, WHO defined it as
a pandemic on March 11, 2020 and
determined its center as Europe (3,4).

Before December 2019, 6 subtypes of
coronavirus were known to infect humans,
causing respiratory diseases. 4 of those are
HCoV - 229E, HCoV - OC43, HCoV - NL63
and HKU1 and they mostly cause mild upper
respiratory tract infections. However, despite
occurring rarely, they can cause serious
respiratory system infections in infants,
children and the elderly (5). SARS-CoV and
MERS-CoV, other types of coronavirus, cause
more serious and dangerous infections (6). It
is thought that the nucleotide structure of
SARS-CoV2, which is the cause of Covid-19,
is similar to that of bats and the origin of the
disease may be bats (7).

The course of Covid-19 is defined in 5 groups
according to its clinical severity. As for these
groups; asymptomatic cases are patients who
do not show any clinical symptoms and are
positive for the SARSCoV-2 RT-PCR test. In
mild clinical cases, there are signs of acute
upper respiratory tract infection such as
fatigue, muscle pain, cough, sore throat,
sneezing and runny nose. In the group with
moderate  clinical course, the clinical
presentation is pneumonia accompanied by
fever, cough and sometimes wheezing, but
dyspnea and noticeable hypoxemia aren’t
expected. In severe clinical cases, there are
signs and symptoms such as dyspnea, central
cyanosis, oxygen saturation less than 92% and
hypoxemia which progress rapidly in one
week. In critical cases, clinical pictures such
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as acute respiratory distress syndrome
(ARDS), respiratory failure, shock, and
multiple organ disorders may appear. [8, 9]

In previous studies, it is not known how long
SARS-CoV-2 can survive on the surfaces, but
it is thought it may remain alive for a few
hours on inanimate surfaces. (10) According
to the studies, it is estimated that the
incubation period is considered as 5.2 days (1-
12.5), but it can last up to 14 days. (11) In our
study, clinical, laboratory and radiological
results of both definitive and probable cases
of Covid-19 were compiled. Those who have
a positive RT-PCR test were defined as
definitive cases. Some cases had very typical
clinical and particularly radiological findings
although their RT-PCR results weren’t
positive, they were assumed as probable case.

Our aim in this study is to show that
assessment of clinical, laboratory and
radiological findings together may help for
providing an early diagnosis and treatment of
Covid-19.

2. Materials and Methods

This is a retrospective, cross-sectional study
consisting of patients who were hospitalized
in health institutions affiliated to City Health
Administrative of Bolu, Turkey between
11.03.2020 and 19.04.2020 with a definitive
or probable diagnosis of Covid-19. Ethical
approval of the study was obtained from Bolu
Abant Izzet Baysal University Clinical
Research Ethics Committee (Date:
12.05.2020, Number: 2020/93).

The number of participants in the study was
262. Written informed consent was obtained
from all the patients. Data was collected by
scanning the patients retrospectively from the
Public Health Management System of City
Health  Administrative  and  Hospital
Information Management System. Data
concerning the patients consisted of age,
gender, results of RT-PCR samples, results of
laboratory parameters such as white blood
cell (WBC), red blood cell (RBC),
lymphocyte (LYM), hemoglobin (HGB),
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basophile (BASO), platelet (PLT), plateletcrit
(PCT), neutrophil  (NEU),  monocyte
(MONO), D-DIMER, C-reactive protein
(CPR) and lactate dehydrogenase (LDH),
chest computerized tomography (CT) results
and clinical findings including fever, cough,
dyspnea, anosmia, diarrhea, headache, joint
pain, anorexia and sore throat. Tables were
made using data. Patients under the age of 18
and those who did not want to participate in
the study were not included.

The analysis of the data obtained as a result of
the research was carried out in SPSS 23
statistical package program. Descriptive

3. Results

statistical methods (frequency, arithmetic
mean, standard deviation, cross tables) were
used. The appropriateness of the distribution
of the data to the normal distribution was
checked by skewness and  kurtosis
coefficients, and = 1 interval was taken as
reference (12). All of the laboratory data did
not show normal distribution. Mann-Whitney
U test and Kruskal Wallis tests were used for
data which was not suitable for normal
distribution. For data which fits a normal
distribution, Scheffe test was used in case of
homogeneity of variances from post-hoc tests.
Chi-square test was used in the analysis of
categorical data.

Table 1. Demographic characteristics, RT-PCR and Chest CT Results

Demographic Features X 185 min-max
Mean Age 57,39+ 19,85 19-94
N %
Age Groups 18-50 105 40,1
51 and above 157 59,9
Gender Woman 145 55,3
Man 117 447
RT-PCR Results Positive (+) 93 35,5
Negative (-) 169 64,5
Absence or presence of chest Present 232 88,5
CT findings Absent 5 1,9
Didn’t undergo 25 9,5
Location of chest CT findings  Right lung 43 16,4
Left lung 30 11,5
Bilateral 159 60,7
[RCIRE: €T 63 24,0
PCR+ CT- 25 9,5
PCR+ CT (without a CT scan) 5 1,96
PCR- CT+ 169 64,5

It was determined that the mean age of the
patients participating in the study was 57.39 £+
19.85, the youngest patient was 19 and the
oldest was 94 years old. Of the patients,
40.1% was between the ages of 18-50, 59.9%
was over 50 years old. 55.3% of the patients
were women and 44.7% were men. The result
of RT-PCR test was positive in 35.5% of 262
patients. 88.5% of the patients had chest CT
findings  compatible  with ~ Covid-19.

Additionally, 24% had both positive RT-PCR
results and chest CT findings compatible with
Covid-19. Among patients who had CT
findings of Covid-19, 60.7% had bilateral
findings, 27.9% had unilateral findings.
Among those who showed unilateral findings
16.4% were found to be in the right lung and
11.5% in the left (Table 1).
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Moreover, among 232 patients who had CT
findings compatible with Covid-19, there was
a statistically significant relationship between
the age groups (p = 0.002 <0.05). Of 232

Table 2. Clinical features of the patients

patients, 84 (36.2%) were between the ages of
18-50 and 148 (63.8%) were 51 years old and
above.

Symptoms Presence of symptoms Absence of  p-value
symptoms
Fever 198 (%75,6) 64 (%24,4) 0,020*
Cough 188 (%71,8) 74 (%28.2) 0,005*
Dyspnea 123 (%46,9) 139 (%53,1) 0,025*
Diarrhea 50 (%19,1) 212 (%80,9) 0,566
Headache 32 (%12,2) 230 (%87,8) 0,298
Joint Pain 27 (%10,3) 235 (%89,7) 0,061
Anorexia 16 (%6,1) 246 (%93.9) 0,365
Sore throat 35 (%13,4) 227 (%86,6) 0,328
Anosmia 12 (%4,6) 250 (%95.,4) 0,163

* a value of p<0,05 was taken as significant  ** Chi-Square test

To evaluate the relationship between the
presence of symptoms in 262 patients; fever,
cough and dyspnea were statistically
significant (p = <0.05). Among patients with a
definitive or probable diagnosis of Covid-19;
fever (75,6%), cough (71.8%) and dyspnea

(46.9%) were the most frequent symptoms.
Diarrhea (19.1%), headache (12.2%), joint
pain (10.3%), anorexia (6.1%), sore throat
(13,4%) and anosmia (4.6%) were the other
symptoms (Table 2).

Table 3. Analysis of laboratory parameters according to the age groups

Analysis of laboratory parameters according to the age groups

©°18-50° age group

Median (Min-Max)**

WBC 7(2,1-19,8)

RBC 4,89 (3,47-6,53)
LYM 1,78 (0,484-4,75)
HGB 14,4 (7,3-18,2)
BASO 0,051 (0-0,6)

PLT 211 (76-603)

PCT 0,178 (0,058-0,396)
NEU 4,4 (0,7-16,5)
MONO 0,567 (0,187-1,89)
D DIMER 0,39 (0,03-8,36)
LDH 221,5 (80-863)
CRP 8,545 (0-282,7)

¢°51 and above’’ age group p-value
7,69 (1,25-26) 0,129
4,44 (1,08-5,78) 0,000*
1,2 (0,3-4,86) 0,000*
13 (3,69-17,2) 0,000*
0,046 (0-0,9) 0,742
213 (20,5-712) 0,804
0,177 (0,02-0,547) 0,929
5,51 (0-21,7) 0,005*
0,535 (0,064-2,52) 0,262
1,16 (0,1-19,93) 0,000*
264,5 (54,9-1491) 0,000*
36,5 (0-355) 0,000*

* a value of p<0,05 was taken as significant ~** Mann-Whitney U test

Mean RBC, LYM, HGB, D-DIMER, NEU,
LDH and CRP values differed significantly
between the age groups (p <0.05). Mean RBC,
LYM and HGB values in the “’18-50 “’age

group were higher. On the other hand, mean
D-DIMER, NEU, LDH and CRP values were
higher in the “°51 and above” age group
(Table 3).
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Table 4. Analysis of laboratory parameters according to RT-PCR results

Analysis of laboratory parameters according to RT-PCR results

Parameters PCR (+)

Median (Min-Max)**
WBC 5,5 (2,1-15)
RBC 4,72 (1,08-6,24)
LYM 1,49 (0,4-4,75)
HGB 13,9 (3,69-17,2)
BASO 0,035 (0-0,6)
PLT 199 (96-444)
PCT 0,165 (0,089-0,33)
NEU 3,45 (0,7-12,7)
MONO 0,497 (0,1-1,38)
D DIMER 0,42 (0,03-11,7)
LDH 232 (80-644)
CRP 7,25 (0-162,8)

* a value of p<0,05 was taken as significant

PCR (-)

9,04 (1,25-26)
4,54 (1,17-6,53)
1,4 (0,3-4,86)

13,3 (5,5-18,2)
0,061 (0-0,9)

229 (20,5-712)
0,186 (0,02-0,547)
6,61 (0-21,7)

0,6 (0,064-2,52)
0,97 (0,032-19,93)
261,5 (54,9-1491)
36,5 (0-355)

** Mann-Whitney U test

p-value

0,000*
0,001*
0,386

0,004*
0,000*
0,001*
0,001*
0,000*
0,004*
0,000*
0,013*
0,000*

The relationship between the results of RT-
PCR test and laboratory findings were as
follows; The mean WBC, BASO, PLT, PCT,
NEU, MONO, D-DIMER, LDH and CRP
values were found to be higher in patients
with negative RT-PCR results (p <0.05).
However, it was found that those with positive
RT-PCR results had significantly higher mean
RBC and HGB values (Table 4).

The relationship between CT findings and
laboratory results of patients with positive RT-
PCR results was also analyzed; the mean
WBC and NEU values were found to be
significantly higher in those who had no
findings consistent with Covid-19 in chest CT,
while the mean LDH and CRP values were
significantly higher in those who had findings
consistent with Covid-19 in chest CT.

Table 5: Analysis of laboratory parameters according to their reference ranges

Low Normal High
WBC 39 (% 14.9) 169 (% 64.,5) 54 (% 20,6)
RBC 37 (%14,1) 212 (%80.,9) 13 (% 5)
HGB 40 (%15.3) 221 (%84.,4) 1 (%0,4)
PLT 22 (%8,4) 232 (%88.5) 8 (%3.1)
NEU 9 (%3.,4) 177 (%67,6) 76 (%29)
LDH 3 (%1,1) 76 (% 29) 149 (%56.9)
LYM 80 (%30,5) 182 (%64,5) -
CRP = 75 (%28,7) 186 (%71,3)
D DIMER - 96 (% 43,6) 124 (% 56,4)
MONO = 224 (%85,5) 38 (%14.5)
PCT - 262 (%100) -
BASO = 229 (%87.,4) 33 (%12,6)

Among 262 patients who had a definitive or

(14.9%) patients and above the normal range

probable diagnosis of Covid-19; the WBC
count was below the normal range in 39

in 54 (20.6%) patients; the RBC count was
lower than the normal range in 37 (14.1%)
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patients and higher than the normal range in
13 (5%) patients; HGB level was below the
normal range in 40 (15.3%) patients and
above the normal range in 1 (0.4%) patient;
22 (8.4%) patients had the PLT count lower
than the normal range in and 8 (3.1%)
patients had higher levels than the normal
range; the NEU count was lower than the
normal range in 9 (3.4%) patients and higher
than the normal range in 76 (29%) patients;
LDH was found to be decreased in 3 (1.1%)
patients and increased in 149 (56.9% )patients;
the LYM count was below the normal range in
80 (30.5%) patients; CRP increased in 186
(71.3%) patients; there were 124 (56.4%)
patients with an increased level of D-DIMER;
the BASO count was higher than the normal
range in 33 (%12,6); the MONO count was
above the normal range in 38 (%]14,5)
patients.

4. Discussion

Our study was performed cross-sectionally
and retrospectively. It consisted of 262
patients with a definitive or probable
diagnosis of  Covid-19.  Demographic
characteristics, clinical features, laboratory
abnormalities and chest CT imaging results of
the patients were evaluated.

Fever, cough, dyspnea, sore throat, weakness
and muscle pain are the most common
symptoms of Covid-19. Besides, symptoms
such as anorexia, nausea and diarrhea can be
seen. (13,14). In a meta-analysis study
performed with 656 patients, fever was found
in 88.7%, cough in 57.6% and dyspnea in
45.6%. Other common symptoms were
recorded as weakness (29.4%), sputum
(28.5%), sore throat (11%), headache (8%)
and diarrhea (6.1%) (15). In our study, the
most common symptoms were fever (75.6%),
cough (71.8%) and dyspnea (46.9%). The
other symptoms were diarrthea (19.1%),
headache (12.2%), joint pain (10.3%),
anorexia (6.1%), sore throat (13.4%) and
anosmia (4.6%). The percentages of fever,
cough and dyspnea were found to be
significantly higher (p = <0.05).

In a study conducted by Zhou et al, patients'
clinical, laboratory and radiological findings

were evaluated. The most common symptoms
in the study were fever (94%), cough (79%),
weakness (23%), myalgia (15%), diarrhea
(5%) and nausea (4%). Lymphopenia was
found in 40% of the patients, leukopenia in
17%, leukocytosis in 21%, anemia in 15% and
thrombocytopenia in 7%. The other findings
were elevated ALT (31%), elevated troponin
(17%), elevated D-DIMER (42%) and
elevated ferritin (80%). The most detected
radiological finding in the study was ground
glass opacity (71%). Pulmonary infiltration
was found to be bilateral in 75% of the
patients (16). In our study, radiological
findings compatible with Covid-19 were
detected in 88.5% of the patients who
underwent a chest CT scan. Detected CT
findings were bilateral in 60.7% of patients
and were unilateral in 27.9% (16.4% in the
right lung, 11.5% in the left lung). Among 232
patients possessing radiological findings, 84
(36.2%) were in the18-50” age group and
148 (63.8%) were in the “’51 and above °’ age
group. The older patients were found to have
more radiological findings than the younger
ones had and the difference was statistically
significant.

In a study, laboratory parameters of patients
diagnosed with Covid-19 were studied, 63%
had lymphopenia, 25% had leukopenia and
CK, procalcitonin, HGB and PLT were
measured as normal (17). In our study,
elevated CRP (71.3%), elevated LDH
(56.9%), celevated D-DIMER (56.4%),
lymphopenia (30.5), neutrophilia (29%),
leukocytosis  (20.6%), anemia (15.3%),
leukopenia (14.9%), basophilia (12.6%),
monocytopenia (14.5%) thrombocytopenia
(8.4%) and neutropenia (3,4%) were detected
laboratory abnormalities. Laboratory
parameters of RT-PCR positive patients were
also analyzed according to chest CT findings;
the mean LDH and CRP values were
significantly  higher in patients with
compatible CT findings compared to those
without any CT findings associated with
Covid-19. Additionally, the mean WBC,
BASO, PLT, PCT, NEU, MONO, D-DIMER,
LDH and CRP values were found to be higher
in patients with negative RT-PCR results. On
the other hand, patients with positive RT-PCR
results had significantly higher mean RBC
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and HGB values. The fact that mean WBC,
BASO, PLT, PCT, NEU, MONO, D-DIMER,
LDH and CRP results were significantly
higher in those with negative RT-PCR results
can be explained by inadequate sensitivity of
PCR method and high sensitivity of CT scan.
All the mentioned patients had chest CT
findings consistent with Covid-19 in spite of
not having positive RT-PCR results.

In a study evaluating the hematological
parameters of patients diagnosed with Covid-
19, leukopenia was found in 29.2% of the
patients, lymphopenia in 36.9% and
thrombocytopenia in 20%. In the study, only 1
patient had severe leukopenia and none had
severe thrombocytopenia. Severe
lymphopenia was observed in 5 patients (18).
In a meta-analysis study, it was suggested that
thrombocytopenia might be associated with
severity of covid-19 (19). As mentioned
above, in our study, findings such as
lymphopenia, leukopenia and
thrombocytopenia were 30.5%, 14.9% and
8.4%, respectively and were found to be
similar to previous studies.

In our study, in accordance with our
expectation, laboratory abnormalities were
mostly seen in elderly patients. The mean D-
DIMER, LDH and CRP values were found to
be higher in patients aged 51 years and older.
The difference was statistically significant.
However, the mean LYM value was lower in
the older patients.

In a study researching the role of chest CT
imaging for early diagnosis of Covid-19, the
initial chest CT reports made a correct
interpretation in 49 of 51 patients before the
diagnosis was confirmed by RT-PCR test and
only an error of 3.9% appeared (20). RT-PCR
test was positive for 93 patients in our study.
Of 93 patients, 63 (67.7%) had radiological
findings compatible with Covid-19 on their
initial chest CT. Among all 262 patients
included in our study, the rate of presence of
CT findings was 88.5%, while the rate of
positive RT-PCR results was only 35.4%.
Because of low sensitivity (45-60%) of some
RT-PCR kits (21), and high sensitivity of
chest CT imaging compared to RT-PCR test
(22), we suggest CT imaging can be
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considered as a diagnostic tool for Covid-19.
Moreover, although RT-PCR is accepted as
gold standard for diagnosis of Covid-19, it
can’t be performed in every health institution.
Furthermore, results may be false negative
because of various factors like the usage of
RT-PCR kits with low sensitivity.

In a retrospective study conducted by Shi et
al., radiological findings of 81 patients were
evaluated. In the study, ground glass opacity
was detected in 65% of the patients (23). In
another study, ground glass opacity was the
most detected radiological finding, similarly.
In that study, a single lesion was detected on
the initial CT in some patients. It was revealed
that the lesions were mostly seen in the lower
and middle zones (24). In our study, chest CT
was ordered to 237 patients. CT findings
compatible with Covid-19 were found to be in
88.5% of the patients who underwent a chest
CT scan. CT findings were bilateral in 60.7%
and unilateral in 27.9%. The most common
finding was ground glass  opacity.
Consolidation was also detected in some
patients. In our study, similar to previous
studies, it was shown that radiological
findings were frequent and mostly bilateral in
Covid-19. The most common finding was
recorded as ground glass opacity. Although
some of our patients were detected with
filiation method at the asymptomatic stage,
the frequency of radiological findings was
quite high.

We suggest that an evaluation of clinical and
laboratory findings together with radiological
findings may help to make a pre-diagnosis.
Thus, isolation and treatment of the patients
can be provided at an early stage before
confirming the definitive diagnosis. Through
this method, it would be easier to prevent the
spread of the disease and the deterioration of
the prognosis of the patients.

5. Conclusion

Covid-19 infection has emerged as an
important public health problem affecting our
country and our world. Recognizing the
disease and starting a treatment at an early
stage would help to reduce the destruction
caused by the disease. RT-PCR is accepted as
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the gold standard for the diagnosis of Covid-
19. However, due to the fact that PCR tests
could not be carried out in every health center
and the results can be affected by various
factors such as some PCR kits with low
sensitivity, requirement of using other
diagnostic tools shows up for early diagnosis.
For this purpose, evaluation of clinical and
laboratory features together with radiological
findings would be an alternative diagnostic

REFERENCES

1. Zhu, N. et al. A novel coronavirus from patients
with pneumonia in China, 2019. N. Engl. J. Med.
https://doi.org/10.1056/NEJM0a2001017 (2020).

2. Coronavirus latest: WHO officially names disease
COVID-19.  https://www.nature.com/  Erisim
Tarihi: 12.02.2020.

3. World Health Organization
Coronavirus (2019- nCoV) situation reports
[online]. Website: https://www.who.
int/emergencies/diseases/novel-coronavirus-
2019/situationreports [accessed 17April 2020].

4. World Health Organization (2020). Coronavirus
Disease (COVID-19) events as they happen
[online]. Website: https:/
www.who.int/emergencies/diseases/novel-
coronavirus-2019/ events-as-they-happen
[accessed 17April 2020].

5.  Mclntosh K, Peiris J. Coronaviruses. In: Richman
D, Whitley R, Hayden F (editos). Clinical
Virology, 3rd Edition. Washington, DC, USA:
ASM Press; 2009. Pp. 1155-1171.

6. Fehr AR, Perlman S. Coronaviruses: an overview
of their replication and pathogenesis. Methods in
Molecular Biology 2015; 1282: 1-23.

7. Zhou P, Yang XL, Wang XG, Hu B, Zhang L et al.
A pneumonia outbreak associated with a new
coronavirus of probable bat origin. Nature 2020;
579:270-273

8. Wu Z, McGoogan JM. Characteristics of and
important lessons from the coronavirus disease
2019 (COVID-19) outbreak in China: summary of
a report of 72 314 Cases from the Chinese Center
for Disease Control and Prevention. JAMA 2020;
323:1239-1242.

9. Fang F, Zhao D, Chen Y et al. Recommendations

for the diagnosis, prevention and control of the

2019 novel coronavirus infection in children (first

interim edition). Chinese Journal of Pediatrics

2020; 58 : 169-174 (in Chinese).

World Health Organization. Questions & Answers

On Coronavirus.

https://www.who.int/emergencies/diseases/novel-

Coronavirus-2019. Erisim Tarihi: 08.02.2020.

Li Q, Guan X, Wu P, et al. Early Transmission

Dynamics in  Wuhan, China, of Novel

(2020). Novel

10.

11.

method. In this way, it would be possible to
provide a treatment for Covid-19 without
waiting for RT-PCR results. Our study and
some previous studies support that kind of
diagnostic approach. Since the patients in our
study are limited to a certain region,
comprehensive studies with more patients in

more

than one

center will be more

informative.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

339

CoronavirusInfected Pneumonia. N Engl J Med.
2020.

Biiyiikoztiirk, S. Veri Analizi El Kitabi, Pegem
Akademi, 2015. / Biyiikoztiirk (2015: 40).

Wang D, Hu B, Hu C, et al. Clinical characteristics
of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumonia in Wuhan, China.
JAMA 2020 February 7 (Epub ahead of print).

Pan L, Mu M, Yang P, et al. Clinical
characteristics of COVID-19 patients with
digestive symptoms in Hubei, China: a
descriptive, cross-sectional, multicenter study. 4m
J Gastroenterol 2020 April 14 (Epub ahead of
print).

Rodriguez-Morales A.J., Cardona-Ospina J.A.,
Gutiérrez-Ocampo E. Clinical, laboratory and
imaging features of COVID-19: a systematic
review and meta-analysis. Travel Med Infect Dis.
2020:10162

Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J,
Wang Y, Song B, Gu X, Guan L, Wei Y, Li H, Wu
X, Xu J, Tu S, Zhang Y, Chen H, Cao B. Clinical
course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet. 2020 Mar
28;395(10229):1054-1062

Huang C, Wang Y, Li X, et al. Clinical features of
patients infected with 2019 novel Coronavirus in
Wuhan, China. Lancet. 2020

Fan BE, Chong VCL, Chan SSW, Lim GH, Lim
KGE, Tan GB, Mucheli SS, Kuperan P, Ong KH.
Hematologic parameters in patients with COVID-
19 infection. Am J Hematol. 2020 Mar 4.

Lippi G, Plebani M, Henry BM.
Thrombocytopenia is associated with severe
coronavirus disease 2019 (COVID-19) infections:
A meta-analysis. Clin Chim Acta. 2020 Mar
13;506:145-148

Li Y, Xia L. Coronavirus Disease 2019 (COVID-
19): Role of chest CT in diagnosis and
management. AJR Am J Roentgenol. 2020
Al-Tawfiq JA, Memish ZA. Diagnosis of SARS-
CoV-2 Infection based on CT scan vs. RT-PCR:
Reflecting on Experience from MERS-CoV
[published online ahead of print, 2020 Mar 5]. J
Hosp Infect. 2020.



Osmangazi Tip Dergisi, 2021

22. Fang Y, Zhang H, Xie J, et al. Sensitivity of Chest
CT for COVID-19: Comparison to RT-PCR
[published online ahead of print, 2020 Feb 19].
Radiology. 2020;200432.

23. Shi H, Han X, Jiang N. Radiological findings from
81 patients with COVID-19 pneumonia in Wuhan,
China: a descriptive study. Lancet Infect Dis.
2020;20:425-434.

24. Zhou S, Wang Y, Zhu T, Xia L. CT Features of
Coronavirus  Disease 2019  (COVID-19)
Pneumonia in 62 Patients in Wuhan, China. 4JR
Am J Roentgenol. 2020 Mar 5:1-8.

©Copyright 2021 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2021 ESOGU Tip Fakilltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulasilabilir.

340



Osmangazi Tip Dergisi

Osmangazi Journal of Medicine 2021; 43(4):341- 348

Research Article / Arastirma Makalesi

Reliability and validity of the Turkish version of the Lasa
Physical Activity Questionnaire (LAPAQ)

Lasa Fiziksel Aktivite Anketinin (LAFAA) Tiirkce Versiyonunun Giivenirligi ve Gegerligi

'Kirikkale University, Faculty of Health
Sciences, Department of Physiotherapy
and Rehabilitation, Kirikkale, Turkey

*Hacettepe University, Faculty of of
Physiotherapy and Rehabilitation, Ankara,
Turkey

*Sanko University, Faculty of Health
Sciences, Department of Physiotherapy
and Rehabilitation University, Gaziantep,
Turkey

Correspondence:

Saniye AYDOGAN ARSLAN
Kirikkale University, Faculty of
Health Sciences, Department of
Physiotherapy and Rehabilitation,
Kirikkale, Turkey

e-mail: fztsaniyel 982@gmail.com

'Saniye Aydogan Arslan, 'Ayse Abit Kocaman, 'Meral Sertel, *Birol Onal,

*Tulin Duger, *Arzu Demirguc,

Abstract

LASA Physical Activity Questionnaire (LAPAQ) is frequently used for the elderly population in the literatiire, and its validity-relia-
bility studies have been carried out. There are also comparative studies with other physical activity questionnaires. This study’s aim
is to investigate the reliability and validity of the Turkish version of the LAPAQ (LAPAQ-T) for elderly individuals. One hundred
and seven elderly were included in the study. LAPAQ-T and Physical Activity Scale for the Elderly (PASE) were administered to
the individuals participating in the study on the first day. LAPAQ-T was re-applied by the same physiotherapist 1 week after the
first evaluation to measure test-retest reliability. The test-retest took place with the participation of 27 people. The intra-class cor-
relation coefficient (ICC) was used to evaluate test-retest reliability. The ICC value for test-retest reliability was found to be 0.977,
which suggests excellent test-retest reliability. A high correlation was found between the LAPAQ-T total score and the PASE total
score (r=0.703, p<0.001). The results of our study show that the LAPAQ-T is a reproducible, reliable and valid questionnaire that
evaluates the level of physical activity for elderly individuals. Therefore the questionnaire will be useful for clinicians in evaluating
physical activity.

Keywords: Elderly, physical activity, reliability, validity

LASA Fiziksel Aktivite Anketi’ nin (LAFAA) literatiirde yash popiilasyonda siklikla kullanilmakta ve gegerlik-giivenirlik ¢alisma-
lar1 yapilmus olup, diger fiziksel aktivite anketleri ile kargilagtirmali ¢aligmalar1 da bulunmaktadir. Bu galijmanin amact LAFAAnin
Tiirkge Versiyonunun yash yetiskinlerde giivenirligini ve gegerligini aragtirmakti. Caligmaya yiiz yedi yash yetiskin dahil edildi.
Galigmaya katilan bireylere ilk giin LAFAA-T ve Yaglilar igin Fiziksel Aktivite Olgegi (PASE) uygulandi. Test-tekrar test giive-
nilirligini 6lgmek i¢in ilk degerlendirmeden 1 hafta sonra LAFAA-T aym fizyoterapist tarafindan tekrar uyguland. Test-tekrar
test 27 kiginin katilim ile gergeklesmistir. Test-tekrar test giivenilirligini degerlendirmek i¢in sinif i¢i korelasyon katsaysi (ICC)
kullanildi. Test-tekrar test giivenilirligi icin ICC degeri 0,977 olarak bulundu, bu durum miikemmel test-tekrar test giivenilirligini
gosterdi. LAFAA-T toplam puani ile PASE toplam puani arasinda yiiksek iliski bulundu (r = 0.703, p <0.001). Caliyjmamizin so-
nuglari, LAFAA-T’nin yash yetigkinlerde fiziksel aktivite diizeyini degerlendiren tekrarlanabilir, giivenilir ve gegerli bir anket oldu-
gunu gostermektedir. LAFAA-T nin fiziksel aktiviteyi degerlendirmede klinisyenler i¢in faydali bir anket olacagini diisiinityoruz.

Anahtar Kelimeler: Yasly, fiziksel aktivite, gtivenirlik, gegerlik
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Turkish version of the Lasa Physical Activity Questionnaire (LAPAQ)

1. Introduction

In recent years, the importance of physical
activity has started to be further emphasized
to remind that individuals are a productive
part of society in old age, to eliminate the
shortcomings, activity limitations and the
limitations in social participation that occur
with aging, and to ensure that they maintain
their lives independently (1). Physical activity
is considered as one of the most important
components of physical and mental well-
being in elderly individuals (2). Regular
physical activity in the elderly is important to
maintain health and functional ability.
Furthermore, it has been shown in the studies
that regular physical activity in elderly
individuals has many beneficial effects on
health and physical fitness. In addition to its
effects on cardiovascular, neurophysiological,
and musculoskeletal system health, it also has
many proven benefits for body composition
and metabolism (3). The complex structure of
physical activity makes it difficult to evaluate
it in all its aspects and investigate its effect on
outcome parameters (e.q., energy
expenditure). Due to this complex structure,
there is no absolute gold standard in the
evaluation of physical activity (4).
Demographic features such as culture, sex and
age, diseases, and motivation and cognitive
functions are effective in determining physical
activity. It is difficult and complex to
determine the level of physical activity,
especially in elderly individuals (5). Specific
physical activity questionnaires have been
developed for old individuals because they
often have memory problems, faster fatigue
response, and difficulty in following up their
physical activity, and because they are less
active than young people (6). These
guestionnaires are advantageous compared to
other methods because they are cheap to use
and provide ease of use in comprehensive
studies. However, many of the questionnaires
used to assess physical activity have been
developed to assess young and middle-aged
individuals (7-9). Physical activity
guestionnaires used in Turkey are limited.
One of the questionnaires of which the
Turkish version study has been carried out
among physical activity questionnaires is the

International Physical Activity Questionnaire
(IPAQ). Another one is the Physical Activity
Assessment Questionnaire (PAAQ) developed
and frequently used in our country. However,
these questionnaires have been applied only to
the young and middle-aged population and
have not been applied to elderly individuals
(10). The physical activity questionnaires
frequently used in old individuals in the
literature are the Community Health Activities
Model Program for Seniors physical activity
questionnaire (CHAMPS) (11), Yale Physical
Activity Scale (YPAS) (6), and the Physical
Activity Scale for the Elderly (PASE) (12).
Among physical activity questionnaires for
the elderly, PASE is the only questionnaire,
the Turkish version study of which has been
carried out (7). The LASA physical activity
guestionnaire (LAPAQ) for old individuals is
one of these questionnaires. The LAPAQ for
elderly individuals does not have a Turkish
cultural adaptation and validity-reliability
study, as other questionnaires frequently used
in studies. The LAPAQ is frequently used for
elderly population in the literature and its
validity-reliability studies have been carried
out, and there are also comparative studies
with other physical activity questionnaires (9).
Since its Turkish wversion and cultural
adaptation studies have not been carried out, it
cannot be used in studies conducted on elderly
individuals in our country. The advantages of
this questionnaire over others are its short
application  time, easy scoring, and
applicability by letter or phone. Especially
since there are not enough international
guestionnaires used in elderly population with
proven validity and reliability, it is difficult to
make an evaluation in elderly individuals due
to the physical and mental problems in them.
Therefore, an international questionnaire with
the proven validity and reliability in our
country has become an important deficiency

and need in the evaluation of elderly
individuals.
This study’s aim is to investigate the

reliability and validity of the Turkish Version
of the LAPAQ (LAPAQ-T) in elderly
individuals.
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2. Materials and Methods
Patients and Setting

Volunteers over 65 years of age who applied
to the Physiotherapy and Rehabilitation
Department were included in the study.

The individuals who volunteered to
participate in the study were signed the
informed consent form. This study was
approved by the Non-Interventional Research
Ethics Committee of Hacettepe University
(Decision No: GO 18/261-37). The socio-
demographic data (age, height, weight,
educational level, marital status, etc.),
background, family history, and history of fall
of all the individuals who participated in the
study were recorded. The Mini-Mental State
Examination (MMSE) was used to determine
the general cognitive status of elderly
individuals. Volunteer individuals over 65
years of age, with a good cognitive level (13)
(MMSE of 24 and above), who could be
mobilized independently were included in the
study. Elderly individuals who had severe
chronic diseases (cardiovascular disease,
chronic  obstructive  pulmonary disease,
uncontrollable hypertension, diabetes, etc.)
that might be contraindicated for moderate
and intense physical activity, were diagnosed
with cognitive disorder and had undergone
surgery in the last six months were not
included in the study.

LAPAQ-T and PASE were administered to
the individuals participating in the study on
the first day. LAPAQ-T was re-applied by the
same physiotherapist 1 week after the first
evaluation to measure the test-retest
reliability.

Instruments
LASA Physical Activity Questionnaire

The LAPAQ is a face-to-face questionnaire
that covers outdoor walking, cycling,
gardening, light home activities, heavy
household activities, sports and maximum

343

living conditions. The activities carried out in
the last two weeks are questioned. It includes
a total of 31 questions. Scoring in the LAPAQ
is performed according to the duration of
activities: the activity durations are classified
as 0, 1-15, 16-30, 31-60 and 61-120 min and >
120 min per day and are scored as 0, 1, 2, 3, 4,
and 5, respectively. For each activity, the total
score of the LAPAQ within two weeks is
calculated by multiplying the frequency of the
activity and the time score. For example, if an
individual walked for 45 min 8 times in the
last two weeks, the total score is 3x8=24. If he
walked more than once in a day, the total time
in two weeks is calculated, and the average
time in one day is calculated by dividing it by
14. The point equivalent of this time is
multiplied by 14. For example, if an
individual walked for 10 min 45 times in two
weeks (45x10)/14=32 minutes= 3 points, and
the total score= 3x14=42. The total activity
score is calculated by summing the scores of
all activities over two weeks (9). High scores
show better physical activity levels.

Scoring of the Physical Activity Scale for the
Elderly

The validity of a measuring instrument can be
determined by comparing that measuring
instrument with other known and accepted
measurements. To this end, PASE, of which
validity and reliability studies in Turkish have
been carried out, was used to test its validity
in the study (7). PASE was developed in 1993
to evaluate the leisure, work, and household
physical activity components. The PASE can
be applied by personal interview, telephone,
or post. The PASE questions participants'
walking, mild, moderate and intense sports
and recreation activities, muscle strength and
endurance exercises, work-related activities
including walking and standing, lawn and
garden maintenance, care of another person,
home repair, the intensity, frequency, and
duration of heavy and light household
activities within the last week. The PASE
score is calculated based on the weight of a
PASE assigned for each of the different
activities that the participants took part in
within the last week. Activity frequencies and
activity weights are multiplied to obtain the
PASE scores of activities. The PASE scoring
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is done without including the question of
sitting activities, which is the first one of
leisure time activity questions, in the
evaluation (12).

Translation and Cross-Cultural Adaptation

First of all, to study the validity and reliability
of the LAPAQ, permission was obtained from
the owner of the scale, Vianda S Stel, and the
guidelines of Beaton et al. were used for
transcultural ~ compatibility  during  the
translation process (14). The original
questionnaire was independently translated
into Turkish. In the first stage, it was
translated into Turkish by two independent
experts who knew English at a good level.
Two separate Turkish translations were
compared by the  researchers  for
inconsistencies. After comparison, a Turkish
version was obtained. These text were again
translated into English by two independent
people, who were English native speakers and
who knew Turkish at a good level and were
far from medicine The Turkish version was
compared with the original English version to
detect possible interpretation errors and
nuances that might have been overlooked.
The Turkish version was then jointly
evaluated by four translators, domain expert
researchers to assess the need for cultural
adaptation. After a pilot study was performed
on 20 elderly individuals, the LAPAQ was
finalized into Turkish without cultural
adaptations.

Statistical Analysis
Reliability

Test-retest reliability is one of the most
commonly used reliability analysis methods.
Test-retest reliability is found by giving a
measuring instrument to the same group, with

two different applications under the same
conditions and then by calculating the
correlation of the scores obtained in these two
applications. To determine the test-retest
reliability in the study, the Turkish version of
the LAPAQ was applied again after one week
considering this parameter. The test-retest
took place with the participation of 27 people.
The intra-class correlation coefficient (ICC)
was used to evaluate test-retest reliability. The
ICC varies between 0.00 and 1.00. Values
between 0.50 and 0.75 indicate modarete
reliability, between 0.75 and 0.90 indicate
good reliability and values above 0.90
indicate excellent reliability (15). Cronbach’s
alpha coefficient (o) was calculated for
internal consistency. Cronbach's alpha value is
>0.9 excellent, 0.7<a <0.9 good, 0.6<a <0.7
acceptable, 0.5<a <0.6 weak, o <0.5
unacceptable (16).

Validity

In this study, construct validity was evaluated
by comparing the results of the LAPAQ and
PASE. The construct validity coefficients (r)
were accepted as 0.81-1.0 excellent, 0.61-0.80
very good, 0.41-0.60 good, 0.21-0.40
moderate, and 0-0.20 weak. Construct validity
was measured with the Spearman correlation
coefficient (17).

3. Results
Demographic Characteristics

One hundred and seven elderly individuals
(41 females and 66 males) were included in
the study. The test-retest was completed with
27 people. The socio-demographic data of
individuals are shown in Table 1.

Table 1. Socio-Demographic Characteristics and Clinic Data of the Elderly individuals (n: 107)

Min-Maks
Age, years, mean £+ SD 71.66+3.87  66-79
Height, cm, mean + SD 165.40+8.27 145-183
Weight, kg, mean + SD 75.75+12.03  52-115
Body mass index, kg/m?, mean + SD  27.81+4.70  18.52-42.22
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Gender

Female, n (%) 41(38.3)

Male, n (%) 66(61.7)

LAPAQ, mean= SD (n=107) 45.62+36.67 0-156
PASE, mean+ SD (n=107) 64.60+45.24 0-183.50

LAPAQ: LASA Physical Activity Questionnaire; PASE: Physical Activity
Scale for the Elderly; SD: standart deviation

Test-Retest Reliability for test-retest reliability was found to be 0.977

) ) (0.948-0.990) at the confidence interval of
There was a very high correlation between the 9505, which suggests excellent test-retest
LAPAQ-T 1st and 2nd measurement values  reliability. Cronbach’s alpha coefficient was
(I’=0.940, p<0001) (Table 2) The ICC value found to be 0.663 (acceptab|e)_

Table 2. Test-retest reliability subheadings and the total score with respect to the Turkish version of the
LAPAQ.

n=27 r p

walking 0.759 p<0.001*
gardening 0.805 p<0.001*
bicycling - -

Light household 0.912 p<0.001*
Heavy household 0.911 p<0.001*
Sports 0.789 p<0.001*
Total LASA PAQ 0.940 p<0.001*

*p<0.001; Spearman's correlation analysis, LAPAQ: LASA Physical Activity Questionnaire

Construct Validity: A high correlation was between the LAPAQ-T light household score
found between the LAPAQ-T total score and and heavy household score and the PASE
the PASE total score (r=0.703, p<0.001) household activities score (r=0.621, p<0.001
(Table 3). A good correlation was found and r=0.445, p<0.001 respectively)

Table 3. Correlation Coefficients Between the subscale scores of LAPAQ-T and PASE

PASE PASE PASE PASE
LASA subheadings Leisure time activities Household activities Work-related activities  Total

walking r=0.362 r=0.121 r=-0.129 r=0.302
p=0.001 p=0.218 p=0.189 p=0.002*
gardening r=0.173 r=0.182 r=-0.043 r=0.223
p=0.078 p=0.063 p=0.664 p=0.022*
bicycling r=0.058 r=-0.127 r=-0.010 r=-0.076
p=0.555 p=0.197 p=0.922 p=0.441
Light household r=0.122 r=0.621 r=-0.105 r=0.532
p=0.215 p=0.001* p=0.284 p=0.001*
Heavy household r=0.271 r=0.445 r=-0.058 r=0.497
p=0.005* p=0.001* p=0.555 p=0.001*
Sports r=0.272 r=0.203 r=0.217 r=0.309
p=0.005* p=0.039* p=0.027 p=0.001
Total LAPAQ-T r=0.427 r=0.625 r=-0.084 r=0.703
p=0.001* p=0.001* p=0.398 p=0.001*

*p<0.05,; Spearman's correlation analysis, LAPAQ-T: LASA Physical Activity Questionnaire Turkish Version; PASE:
Physical Activity Scale for the Elderly
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4. Discussion

In this study, the psychometric properties of
the LAPAQ-T were compared with the PASE
commonly used in the clinic. The results of
our study show that the LAPAQ-T is a
reproducible, reliable and valid questionnaire
that evaluates the level of physical activity in
elderly individuals.

Measurements that objectively evaluate the
physical activity, such as accelerometer and
pedometer, are widely used. It is stated that
self-reported surveys play an essential role in
determining the level of physical activity in
terms of reaching larger samples. At the same
time, in terms of cost, it is emphasized that
self-reported surveys are more advantageous
than objective measurements (6). Recently,
there has been an increasing interest in the
evaluation of physical activity in older
individuals in the literature. However, the
important thing is the selection of an
appropriate physical activity questionnaire for
society. As far as we know, physical activity
guestionnaires specific to elderly individuals
are very limited in Turkish society.

The LAPAQ is a scale created to determine
the level of physical activity in older
individuals. The LAPAQ is also frequently
used in the literature (19, 20). However, upon
examining the LAPAQ version studies, the
number of the studies conducted is observed
to be limited (21,22). It draws attention that
the validity of the LAPAQ has been assessed
with the accelerometer and pedometer in
previous studies, and a low relationship was
found between the accelerometer and
LAPAQ. For this reason, unlike the studies in
the literature, PASE, which is used frequently
in the clinic and whose validity and reliability
has been made in the elderly with different
cultures, was preferred to test the Turkish
validity of this questionnaire (12).

The answers to some subheadings of the
LAPAQ-T version draw attention. The

number of people who answered yes to the
cycling subheading in the questionnaire is
only one. Most of the elderly individuals in
our country do not have a habit of cycling.
Furthermore, riding a bicycle is generally not
preferred as a form of transportation in our
society. Only 19 people answered questions
about gardening activities. Conducting the
study with individuals living in apartment
buildings in large cities has brought along this
result. From among 107 people, only 29
people stated that they did heavy housework,
and 16 people did sports. It is reported that
educational level, sex, and environmental
factors such as seasons and residential areas
may affect the physical activity level of
individuals (8). The last two weeks are taken
into account when evaluating the physical
activity level in the LAPAQ. Our study was
conducted between January-December 2019,
and it is thought that the low physical activity
level of people may have been adversely
affected by the winter season. These factors
should be taken into account in future studies.

A high positive correlation was found
between the LAPAQ-T and PASE total
scores. When reviewed in general, the fact
that the two questionnaires contain similar
activities explains this result. It was observed
that the relationship levels between the
LAPAQ-T and PASE subgroups were low.
However, when the activities in its sub-
categories are examined, it is seen that
LAPAQ questions the physical activities in
more detail. For this reason, it was thought
that there might be a low relationship between
the sub-categories. When we compare the
questionnaire content, the LAPAQ consists of
six subheadings, and the PASE consists of
three subheadings. For example, while
walking, gardening, cycling, and sports are
evaluated separately in the LAPAQ, these are
calculated in a single subgroup as leisure
activities in the PASE. In the LAPAQ,
housework is scored separately as light and
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heavy housework. In the PASE, the total score
is given to housework. It was seen that the
housework subtitles of both questionnaires,
had moderate relations with each other.

In their study, Stel et al. (9) used the
pedometer for the LAPAQ validity and the
log of activities they did during the last seven
days. The activity log contains activities
similar to the LAPAQ. They found a high
correlation (r = 0.68) between the LAPAQ
and the 7-day log and a moderate correlation
(r = 0.56) with the pedometer. The
repeatability of the LAPAQ was reasonably
good (weighted kappa: 0.65-0.75).

In another study, it was observed that there
was a low relationship between the LAPAQ
and accelerometer, and there were large
differences in the duration of physical activity
calculated between the LAPAQ and the wrist-
mounted accelerometer. The researchers
stated that the difference between the methods
was related to body mass index, disability
level, and the presence of depressive
symptoms. They indicated to researchers that
they should take into account these
differences when using questionnaires and/or
accelerometers in future studies (23).

In a study conducted on elderly individuals in
the Netherlands, the researchers compared the
LAPAQ with the accelerometers and reported
that the reproducibility of the LAPAQ was
moderate, but there was a low relationship
when  they compared it with the
accelerometer. Although the authors did not
consider the LAPAQ suitable for the precise
measurement of physical activity levels in
elderly individuals they stated that it was a
quick and practical  self-administered
questionnaire that could be used in practice
and studies to determine whether a person's
activity level is above the time recommended
by the American College of Sports Medicine

(ACSM) and the American Heart Association
(AHA) (21).

As a result, although their methods are
different, studies on the original LAPAQ
support the results of our study (9). The
LAPAQ appears to be a valid and reliable
questionnaire that assesses the level of
physical activity in elderly individuals. It is
important because it evaluates all six
components of physical activity separately.
There was no question that the participants
said they did not understand and that did not
fit the lifestyle when they were responding to
the LAPAQ questions. This situation makes
us think that the questionnaire is suitable for
the lifestyle of Turkish elderly individuals. At
the same time, the questionnaire is easy to
score and answered in a short time, and there
is no need for special training for
practitioners. It is a questionnaire that can also
be applied by telephone call. When analyzing
it from these aspects, we think that the
LAPAQ Turkish version will be a useful
questionnaire for clinicians in evaluating
physical activity.
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Bu galismanin amaci hematopoetik kok hiicre nakli yapilan hastalarda komorbidite indekslerinin sagkalimi 6ngérmede prediktif
degerlerini saptamakti. Agustos 2009-Mart 2014 tarihleri arasinda otolog hematopoetik kok hiicre nakli (OHKHN) yapilan he-
matolojik maligniteli 110 hastanin verileri retrospektif olarak incelendi. Komorbidite indeksleri ve sagkalim stireleri arasindaki
iligki Kaplan-Meier testi kullanilarak incelendi. OHKHN yapilan 110 hastanin 58’ini (%53) kadin, 52’sini (%47) erkek hasta-
lar olugturmaktaydi. Hastalarin ortanca yas1 54 (22-72)’ti. OHKHN yapilan hastalarin 84’ (%76) Multipl miyelom (MM), 18’i
(%17) Non-hodgkin lenfoma (NHL), 8’1 (%7) Hodgkin lenfoma (HL) taniliydi. 2 yillik takiplerinde hastalarin 57’si (%52) niiks
olmustu, 53’ (%48) remisyondaydi, 401 (%36) hayatin1 kaybetmisti. Hayatta olan 70 (%64) hasta vardi. En sik komorbiditeler
pulmoner hastaliklar (%33), psikiyatrik hastaliklar (%29) ve enfeksiyon hastaliklariyd: (%20). Hematopoietic Cell Transplantation
Comorbidity Index (HCT-CI), Flexible Hematopoietic Cell Transplantation Comorbidity Index (Flexible HCT-CI) ve Charlson
Comorbidity Index (CCI) skoru ile progresyonsuz sagkalim ve genel sagkalim arasindaki iliski incelendiginde istatistiksel anlaml
bir iligki bulunamadi (p>0.05). Yapilan ¢alismalarda genel sagkalimi en iyi 6ngéren komorbidite skoru HCT-CI olmakla birlikte
bizim ¢aliymamizda daha sik 65 yas alt1, perfomans durumu iyi olan, komorbid hastalig1 az olan hastalara nakil yapilmas: nedeni
ile HCT-CI komorbidite skorunun bu grup hastalarda kullanimi ve sagkalimi 6ngérmedeki etkisi kisithidir. Komorbidite indeks-
lerindeki parametre sayilar arttikga sagkalimi 6ngérmedeki duyarliliklar: artmaktadir. Nakil 6ncesi rutin kullanima girmeleriyle
birlikte bu konuyla ilgili tecriibelerimiz artacaktir.

Anahtar Kelimeler: hematopoetik kok hiicre nakli, komorbidite indeksleri, genel sagkalim, progresyonsuz sagkalim

Abstract

The aim of this study was to determine the predictive value of comorbidity indexes for survival in hematopoietic stem cell
transplant patients. Data of 110 hematologic malignant patients who underwent autologous hematopoietic stem cell transplan-
tation (OHKHN) between August 2009 and March 2014 were retrospectively reviewed. Comorbidity indexes and survival times
were analyzed using the associated Kaplan-Meier test. Of the 110 patients who underwent OHKHN, 58 (53%) were female and
52 (47%) were male patients. The median age of the patients was 54 years. Multiple myeloma (MM), 18 (17%) Non-hodgkin’s
lymphoma (NHL) and 8 (7%) Hodgkin’s lymphoma (HL) were found in 84 patients (76%). In 2 years follow-up of 110 patients
with autologous transplantation, 57 (52%) had recurrences. 53 patients (48%) were in remission. Patients had lost 40 (36%) of their
lives for 2 years. There were 70 (64%) patients in life. There was no statistically significant relationship between the Hematopoietic
Cell Transplantation Comorbidity Index (HCT-CI), Flexible Hematopoietic Cell Transplantation Comorbidity Index (Flexible
HCT-CI) and Charlson Comorbidity Index (CCI) scores and disease free survival and total survival (p> 0.05). Although HCT-CI
is the best predictor of overall survival in studies, the use of the HCT-CI comorbidity score in this group of patients and its effect in
predicting survival is limited in our study because of transplantation to patients under 65 years of age, with good performance and
low comorbid disease. As the number of parameters in the comorbidity indices increases, their sensitivity in predicting survival
increases. Our experience on this subject will increase as they enter into routine use before transplantation.

Keywords: hematopoietic stem cell transplantation, comorbidity indexes, overall survival, progression free survival
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Hematopoetik Kok Hiicre Nakli Ve Komorbidite indeksleri

1. Giris

Hematopoetik kok hiicre nakli (HKHN)
16semi, lenfoma, multipl miyelom gibi malign
hematolojik hastaliklarin yaninda aplastik
anemi, bazi solid tiimorler, gibi bircok
hastaligin tedavisinde kullanilmaktadir (1).
HKHN ile 6nemli bir oranda hastalik kontrolii
ve kiir saglama basaris1 yakalanmigtir.
Hematopoetik kok hiicre (HKH); kemik
iliginde, bebek kordon kaninda, periferik
kanda bulunan kan hiicrelerine doniisebilen
kok hiicreleridir (2). HKHN kemik iligi veya
periferik kandan HKH’lerin toplanmasi ve
hastaya infiizyon yolu ile verilmesi islemidir.
Otolog HKHN (OHKHN) ise hastanin kendi
hiicrelerinin  inflizyonla kendine verilmesi
islemidir (3,4).

HKHN bir¢ok ciddi hastalik i¢in kiir sansi
saglayan tek tedavi yontemi olmasina karsin
onemli oranda mortalite ve morbiditeyi de
beraberinde tasimaktadir. Hastalik evresi,
yast, HLA uyumu, alic1 ve verici arasindaki
cinsiyet uyumu, komorbid hastaliklar nakil
iliskili ~ komplikasyon =~ ve  mortaliteyi
belirlemektedir (5).

Yapilan c¢aligmalarda hastalarin  komorbid
hastaliklariin ~ sagkalim siiresini  azalttig

gosterilmistir  (6).  Hastalara ~ HKHN
yapilmadan Once risk durumlarini belirlemek
igin  ¢esitli  komorbidite  indekslerinden
yararlanilmistir.  Nakil Oncesi komorbid
hastaliklarinin ~ ciddiyeti ve laboratuvar
degerlerine gore her komorbidite indeksi igin
farkli parametreler ve farkli skorlama
sistemleri gelistirilmistir. Hematopoietic Cell
Transplantation Comorbidity Index (HCT-CI),
Flexible Hemotopoietic Cell Transplantation

Comorbidity Index (Flexible HCT-CI),
Charlson Comorbidity Index (CCIl) bu
komorbidite indekslerinden en sik

kullanilanlaridir (7-10).

Yapilan calismalarda yas arttikca
komorbiditelerin yiikiinii artirdigi
gosterilmistir.  Bu nedenle HCT-CI revize

edilerek hasta yasi eklenmistir. Flexible HCT-
Cl hesaplanirken yag> 40 olan hastalara 1
puan ilave edilir (9). Retrospektif olarak
yapilan bu ¢alismada hesaplanan komorbidite
indekslerini  karsilagtirillarak 2 yillik
progresyonsuz sagkalim ve genel sagkalimi
ongormede prediktif degerlerini saptamay1
amacladik.

Tablo 1. Charlson Komorbidite indeksi Skorlama Sistemi (11)

SKOR DURUM

1 Miyokard infarktiisii (gegirilmis, sadece EKG degisiklikleri haric)

Konjestif kalp yetmezligi

Serebrovaskiiler hastalik (SVO, TIA)

Kronik akciger hastaligi

Peptik tilser

Diyabet organ komplikasyonsuz (sadece diyetle kontrol edilenler harig)

N

Orta veya agir bobrek hastaligi

Timor metastatik olmayan (tanidan itibaren 5 yil gegmisse dahil edilmez)

Lenfoma

w

6 Metastatik solid timor

40 yasindan sonraki her dekad icin total skora 1 puan eklenir.

EKG: Elektrokardiyografi, SVO: Serebrovaskiiler Olay, TIA: Transiskemik Atak, AIDS: Edinsel Immun Yetmezlik

Sendromu, HIV: Human Immundeficiency Virus
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Tablo 2. Hematopoietic Cell Transplantation- Komorbidite Indeksi (7)

Komorbiditeler Tammlar Skor

Aritmi Atriyal fibrilasyon, Atriyal flutter 1
Hasta sintis sendromu, Ventrikiiler aritmi

Kardiyovaskiiler Koroner arter hastalig1, Miyokard enfarktiisii 1

Konjestif kalp yetmezligi, EF<50

Infalamatuar Barsak Hastalig
Diyabet

Serebrovaskiiler Hastaliklar
Psikiyatrik hastaliklar

Karaciger hastalig: - orta Kronik hepatit

Crohn hastalig, Ulseratif kolit 1
OAD veya insiilin kullanan hastalar 1
TIA, Serebral emboli, tromboz, hemoraji, SAK 1
Depresyon, anksiyete tedavi alanlar 1

1

bilirubin>NUS-1,5*NUS, AST/ALT>NUS-2,5*NUS

Obezite

BMI>35 eriskinlerde 1

Yasa gore BMI>95. Percantil (¢cocuklarda)

Enfeksiyon

Dokiimente enfeksiyon, Nedeni bilinmeyen ates 1

Fungal pnémoni siipheli pulmoner nodiiller
Tbc profilaksisi gerektiren PPD pozitifligi

Romatolojik hastaliklar SLE, RA, Polimyozit, MKDH, Polimiyalji romatika 2

Peptik iilser Gastik tilser, duodenal tlser 2
Endoskopiyle dogrulanmis ve Tedavi gerektiren

Bobrek hastaliklari —orta/agir Serum Kreatin>2 mg/dl 2
Diyaliz alan, Bébrek nakli yapilmis

Akciger hastaliklari -orta DLCO ve/veya FEV1 %66-%80 arasinda 2
Dispne hafif aktiviteyle

AkKkciger hastahiklar: -agir DLCO ve/veya FEV1 < %65 3
Dispne istirahatte, Oksijen tedavisi alan

Kalp kapak hastaliklar: Asemptomatik MVP hari¢ 3

Solid maligniteler Tedavi almis olan 3
Non- melanom cilt kanserleri harig

Karaciger hastaliklar orta/agir Siroz 3

Bilirubin> 1,5*NUS, AST/ALT>2,5*NUS

EF: Ejeksiyon fraksiyonu, OAD: Oral antidiyabetik, TIA: Transiskemik atak, SAK: Subaraknoid kanama, AST:
Aspartat aminotransferaz, ALT: Alanin aminotransferaz, NUS: Normalin iist sinir1, BMI: Viicut kitle indeksi, Thc:
Tiiberkiiloz, PPD: Piirifiye protein derivesi, SLE: Sistemik lupus eritematozus, RA: Romatoid artrit, AS: Ankilozan
spondilit, DLCO: Karbonmononksit difiizvon kapasitesi, FEV: Zorlu ekspiratuvar voliim, MVP: Mitral valv

prolapsusu MKDH: Mikst konnektif doku hastalig

2. Gerec¢ ve Yontemler

Uludag Universitesi I¢ Hastaliklar1 Anabilim
Dali, Hematoloji Bilim Dali, Kemik Iligi
Nakil Unitesinde Agustos 2009—-Mart 2014
tarihleri arasinda otolog hematopoetik kok
hiicre nakli yapilan hematolojik maligniteli
110 hastanin verileri retrospektif olarak
incelendi. Hasta verileri ‘‘International
Classification of Disease (ICD)’’ tan1 kodlar
ile medikal kayitlarimizdan elde edildi.
Uludag Universitersi Tip Fakiiltesi Girisimsel
Olmayan Klinik Calismalar Etik Kurulundan
15.03.2016 tarihinde 2016-4/6 say1 numarasi
ile etik kurul onay1 alindu.

Istatiksel Analiz

Verilerin istatistik analizi i¢in SPSS versiyon
21.0 yazilimi kullanildi. Degiskenlerin normal
dagilim gosterip gostermedigini

degerlendirmek i¢in Kolmogorov-Smirnov
testi kullamldi. Kategorik veriler siklik ve
ylizde (%) olarak verildi. Normal dagilim
gostermeyen degiskenler median (minimum-
maksimum) olarak ifade edildi. OHKHN
yapilan hastalarda HCT-CI, Flexible HCT-CI,
CCI indeksleri hesaplandi.  Hesaplanan
komorbidite skorlart HCT-CI igin diisiik (0),
orta (1-2), yiiksek (>2); Flexible HCT-CI igin
diisiik (0-3), orta (4-5), yiiksek (>5); CCI igin
diisiik (0), orta (1-2), yiiksek (>2) risk olmak
ilizere 3 gruba ayrildi. Komorbidite indeksleri
ve sagkalim siireleri arasindaki iliskili
Kaplan-Meier testi kullanilarak incelendi.
Hesaplanan her komorbidite indeksinin 2
yillik progresyonsuz sagkalim ve genel
sagkalim ile iligskisi incelendi. Anlamlilik
diizeyi p<0.05 olarak belirlenmistir.
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3. Bulgular Hastalar tanilarma gore gruplandiginda
o OHKHN yapilan en sik hasta grubu %76
OHKHN yapilan 110 hastanin 52°sini (%47) (n=84) ile multipl miyelom (MM)’du.

erkek hastalar olusturmaktaydi. Hastalarm  QHKHN yapilan diger hastaliklar ve alt tipleri
ortanca yast S54°ti (22-72). Hastalarin  Tablo-4’de verilmistir.

demografik 6zellikleri tablo 3’te verilmistir.

Tablo 3. OHKHN yapilan hastalarin 6zellikleri

n=110 (%)

Ortanca yas 54 (22-72)
Cinsiyet

e Kadm 58 (53)

o Erkek 52 47)
Tam

e MM 84 (76)

e NHL 18 (7)

e HL 8 (7)

MM: Multipl Miyelom, NHL: Non Hodgkin Lenfoma, HL: Hodgkin Lenfoma OHKHN: Otolog Hematopoetik Kok
Hiicre Nakli

Tablo 4. Hastalik tanilarinin alt tiplere gore dagilimi

MM (%76)

e IgG kappa/lambda 46 (%41,8)

e IgA kappa/lambda 15 (%13,6)

e Kappa hafif zincir 12 (9%10,9)

e  Lambda hafif zincir 8 (%7,3)

e IgD hafif zincir 1 (%0,9)

e  Nonsekretuar 1 (%0,9)

e  Plazmositom 1 (%0,9)
NHL (%17)

e DBBHL 10 (%9)

e  Mantle cell lenfoma 4 (%3,6)

e  Biiyiik hiicreli anaplastik lenfoma 3 (%2,7)

e  Periferal T hiicreli lenfoma 1 (%0,9)
HL (%7)

e Kilasik tip 4 (%3,6)

e Nodiiler sklerozan 4 (%3,6)

MM: Multipl Miyelom, NHL: Non Hodgkin Lenfoma, HL: Hodgkin Lenfoma DBBHL: Diffiiz Biiyiik B Hiicreli
Lenfoma, 1g: Immunglobulin
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MM tanili 84 hastanin 4’1 (%5) International
Staging System (ISS)’ye gore evre 1, 30’u
(%35) evre 2, 50°si (%60) evre 3’tii. Lenfoma
tamil1 hastalarda ise Ann-Arbor Evrelendirme
Sistemine gore evre 1 olan 1 hasta (%3); evre
2, 7 hasta (%26); evre 3, 10 hasta (%38); evre
4, 8 hasta (%30) vardi.

MM  hastalarinda  200mg/m2  melfelan
kullanildi. Lenfoma tanili hastalara ise
busulfan 3.2 mg/kgx4 giin ve siklofosfamid
60 mg/kgx2 giin verildi. MM tanili 4 hasta
kronik  bdbrek  yetmezligi  nedeniyle
hemodiyaliz tedavisi aliyordu. Bu hastalara
melfelan 140 mg/m2 verildi. Hemodiyaliz
alan hastalarda ek hastaliklar nedeniyle
komorbidite skorlar yiiksekti (CCIL:5-6, HCT-
Cl:5-8, F-HCT-CI:6-9). Hepatik
komorbiditesi olan hastalarin 7’si HBV, 1’i
HCV taniliydi. 11 hastada hafif derecede
AST/ALT yiiksekligi mevcuttu. Bu hastalarda
hazirlik  rejimlerinde doz modifikasyonu
yapilmadi.

OHKHN vyapilan hastalarim 37’sinde (%33)
hastada pulmoner komorbidite, 32 (%29)
hastada psikiyatrik hastalik, 23 (%20) hastada
enfeksiyon hastaliklari, 19 (%17) hastada
hepatik komorbidite, 16 (%14) hastada
diyabet mellitus (DM), 13’lnde (%11)
kardiyak hastalik, 6 (%5) hastada renal
komorbidite, 6 (%5) hastada gastrointestinal
hastalik, 6 (%5) hastada periferik vaskiiler
hastalik, 6 (%5) hastada obezite, 4 (%3)
hastada serebrovaskiiler hastalik, 1 (%0,9)
hastada romatolojik hastalik  mevcuttu.
Inflamatuar barsak hastaligi ve malignite
tanil1 hasta yoktu.

Otolog nakil yapilan 110 hastanin 2 yillik
takiplerinde 57’si  (%52) niiks olmustu.
Hastalarim 53’ (%48) remisyondaydi.
Hastalarm 2 yillik takipte 40’1 (%36) hayatim
kaybetmisti. Hayatta olan 70 (%64) hasta
vardi.
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HCT-CI skoru diisilk olan 18 hasta vardi.
Takiplerinde 2 yilda 10 (%55) hastada niiks
gelismisti. Remisyonda olan 8 (%45) hasta
vardi. Hastalarin 6’s1 (%33) 2 yillik takipte
hayatim kaybetmisti. Orta riskli olan 57
hastanin 34’tinde (%59) niiks geligmisti.
Remisyonda olan 23 (%41) hasta, 6len 21
(%36) hasta vardi. Yiiksek riskli olan 35
hastanim 13’4 (%37) niks  olmustu.
Remisyonda 22 (%63) hasta ve 6len 13 (%37)
hasta ~ mevcuttu. HCT-CI  skoru ile
progresyonsuz sagkalim ve genel sagkalim
arasindaki iliski incelendiginde istatistiksel
anlamli bir iligki bulunmadi. (p=0.068 ve
p=0.897)

Flexible HCT-CI skoru disiik olan 77 hasta
vardi. Hastalarin  45’inde (%58) niiks
gelismisti. Remisyonda 32 (%42) hasta ve
olen 28 (%36) hasta vardi. Orta riskli 22
hastanin  10’unda  (%45) niiks olmustu.
Remisyonda 12 hasta (%55) ve 6len 5 (%22)
hasta vardi. Yiiksek riskli 11 hastanin 2’sinde
(%18) niikks olmustu. Remisyonda 9 (%82)
hasta, 6len 7 (%63) hasta mevcuttu. Flexible
HCT-CI skoru ile progresyonsuz sagkalim ve
genel sagkalim arasinda istatistiksel anlamli
bir iligki saptanmadi (p=0.085 ve p=0.071).

CCI skoru diisiik olan 23 hastanin 15’1 (%65)
niiks olmustu. Remisyonda 8 (%34) hasta ve
Olen 8 (%34) hasta mevcuttu. Orta riskli olan
57 hastanin 30’u  (%52) niikks olmustu.
Remisyonda 27 (%48) hasta ve 6len 20 (%35)
hasta vardi. Yiiksek riskli 30 hastanin
12’sinde (%40) niiks olmustu. Remisyonda 18
(%60) hasta ve dlen 12 (%40) hasta vardi.
CCI skoru ile progresyonsuz sagkalim ve
genel sagkalim arasinda istatistiksel anlamli
bir iligki saptanmadi (p=0.279 ve p=0.705).
Komorbidite indeksleri ile genel sagkalim ve
progresyonsuz sagkalim arasindaki iligki
Tablo-5’de 6zetlenmistir.
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Tablo 5. OHKHN yapilan hastalarda komorbidite indeksleri ile sagkalim arasindaki iliskinin

degerlendirilmesi.
Hasta sayisi Progresyonsuz Sagkalim p
n=110 Niiks Remisyonda Niiks yiizdesi
n=57 (%52) n=53 (%48)
HCT-CI 0.068
*Diisiik (0) 18 10 8 %55
*Orta (1-2) 57 34 23 %59
*Yiiksek (>2) 85 13 22 %37
F-HCT-CI 0.085
*Diisiik (0-3) 77 45 32 %58
*QOrta (4-5) 22 10 12 %45
*Yiiksek (>5) 11 2 9 %18
CClI 0.279
*Diisiik (0) 23 15 8 %65
*QOrta (1-2) 57 30 27 %52
*Yiiksek (>2) 30 12 18 %40
Hasta sayisi Genel Sagkalim p
n=110 Olii Yastyor Oliim yiizdesi
n=40 (%36) n=70 (%64)
HCT-CI 0.897
*Diisiik (0) 18 6 12 %33
*QOrta (1-2) 57 21 36 %36
*Yiiksek (>2) S5 13 22 %37
F-HCT-CI 0.071
*Diisiik (0-3) 77 28 49 %36
*QOrta (4-5) 22 5 17 %22
*Yiiksek (>5) 11 7 4 %63
CClI 0.705
*Diisiik (0) 23 8 15 %34
*QOrta (1-2) 57 20 37 %35
*Yiiksek (>2) 30 12 18 %40

HCT-Cl:Hematopoietic Cell

Transplantation Comorbidity

Index F-HCT-Cl:Flexible Hematopoietic Cell

Transplantation Comorbidity Index CCl: Charison Komorbidite Indeksi OHKHN: Otolog Hematopoetik Kok Hiicre

Nakli

4. Tartisma Ve Sonug

HKHN hematolojik maligniteli hastalarin
tedavisinde giin gectikce daha yaygin halde
kullanilmaya baslanmustir. Artan nakil sayisi
ve 65 yas {stii hastalara da nakil yapilmaya
baglanmasiyla birlikte hastalarin  komorbid
hastaliklart 6nemli bir sorun haline gelmistir.
Nakil hastalarinda eslik eden komorbid
hastaliklar mortalite ve morbiditede artisa
neden  olmaktadir  (12-14).  Komorbid
hastaliklarin morbidite ve mortalite iizerine
etkisini Ongérmek lizere c¢esitli komorbidite
indeksleri gelistirilmistir.  Literatiirde bu
komorbidite indeksleriyle ilgili yapilmis az
sayida ¢alisma vardir (15-17). Yaptigimiz bu
tek merkezli ¢aligmamizda OHKHN yapilan
hematolojik maligniteli hastalarda
komorbidite indekslerinin  progresyonsuz
sagkalim ve genel sagkalim iizerine etkisini
belirlemeye calistik.

OHKHN vyapilan 110 hastanin median yasi,
cinsiyeti, hastalik tanilarinin dagilimi literatiir
ile uyumluydu. Bizim ¢aligmamizda OHKHN
yapilan 110 hastadan niiks olan 57 (%52) ve
Olen 40 (%36) hasta mevcuttu. OHKHN
yapilan hastalarin 84’ (%76) Multipl
miyelom (MM), 18’i (%17) Non-hodgkin
lenfoma (NHL), 8’i (%7) Hodgkin lenfoma
(HL) taniliydi. En sik goriilen komorbiditeler
pulmoner hastaliklar, psikiyatrik hastaliklar,
enfeksiyon, hepatik komorbiditeler, diyabet ve
kardiyak komorbiditelerdi.

M Kleber ve arkadaslarmin 2011 yilinda
yayinladig1 bir calismada 127 MM tanili hasta
incelenmis HCT-CI genel sagkalim ile iligkili
bulunurken CCI skoru mortalite ile iligkili
saptanmamis (18). Ayman Saad ve arkadaglari
tarafindan 2014 yilinda yapilan 1156 MM
tanilit OHKHN yapilan hastanin dahil edildigi

354



Osmangazi Tip Dergisi, 2021

cok merkezli bir calismada ise HCT-CI
skorunun mortaliteyle iligkisi incelenmistir.
HCT-CI skoru 0, 1, 2, 3 ve >3 olan %42,
%18, %13, %13 ve %14 hasta oldugu
saptanmigstir. En sik goriilen komorbiditelerin
pulmoner, diyabet, obezite, psikiyatrik,
kardiak ve renal komorbiditeler oldugu
bulunmustur. Yiiksek HCT-CI skorlar1 relaps
dist mortalite ile iligkili bulunmamus, fakat
genel sagkalimi azalttigi gorilmiistiir. Hasta
yasinin relaps dist mortalite ve genel sagkalim
tizerine iligkisi gosterilememistir (19). Bizim
calismamizda her ii¢ komorbidite indeksi de
(HCT-CI, Flexible HCT-CI, CCl)
progresyonsuz sagkalim ve mortalite ile
iligkili bulunamadi. Calismamizda anlamli
ilisgki bulunamamasinin sebebi 65 yas alti,
perfomans durumu iyi olan, komorbid
hastaligi az olan hastalara nakil yapilmasi;
yashi ve komorbiditesi fazla olan hastalarda
naklin tercih edilmemesi; calismaya dahil
edilen hasta sayisinin az olmasi, farkl tanilar
olan heterojen bir hasta grubunun olmasi
olabilir.

Komorbidite indeksleriyle yapilan
calismalarda farkli sonuglar elde edilmistir.
Bu sonuglara gore genel sagkalimi en iyi
ongéren komorbidite skoru HCT-CI olarak
goziikmektedir. HCT-CI skoru ile sagkalim
arasinda iliski kurulamayan c¢alismalarda
farkl1 tanilara sahip hasta gruplarinin bir arada
degerlendirilmesinin buna neden oldugu

distinilmiistir. EKO, SFT ve DLCO
parametrelerinin eklenmesiyle pulmoner ve
kardiyak komorbiditeler daha objektif olarak
degerlendirilmistir (6,7). Bizim ¢aligmamizda
ve mevcut calismalarin hepsinde en sik
saptanan  komorbid hastalilk  pulmoner
hastaliklardir. SFT ve DLCO testlerinin
parametrelere eklenmesi HCT-CI skorunun
duyarliligini artirmis, HCT-CI skorunu diger
diger komorbidite indekslerine gore daha 6n
plana gecirmistir.

Komorbidite indeksleri siklikla AHKHN
yapilan hastalarda kullanilmaktadir. Her ne
kadar OHKHN sirasinda uzun doénemde
progresyonsuz sagkalimi predikte ettikleri
baz1 ¢alismalarda gosterilse de kisa donemde
etkinlikleri tartigmalidir (18,19). OHKHN
uygulanan hastalarla ilgili daha fazla
caligmaya ihtiyag vardir. HCT-CI skoruyla
genel sagkalim arasindaki iligkiyi inceleyen
calismalarin metaanalizi ve calismamiza ait
sonuclar Tablo-6'da verilmistir.

Sonu¢ olarak komorbidite indekslerindeki
parametre  sayilar1  artttkca  sagkalimi
ongormedeki  duyarliliklar1  artmaktadir.
Yapilan metaanalizlerde komorbidite
indeksleri kullanilarak genel sagkalim ve
progresyonsuz sagkalim ongoriilebilmektedir.
Komorbidite indekslerinin HKHN &ncesi rutin
kullanma girmesiyle birlikte bu konuyla ilgili
tecriibelerimiz artacaktir.

Tablo 6. HCT-CI skoru ile yapilan 6nceki ¢aligmalarin analizi

Calisma Yil Hasta Tam 2 yillik toplam sagkalim HCT- p degeri
(Kaynak) sayisl CI skoruna gore (%)

Diisiik Orta Yiiksek
Sorror ve ark (7) 2005 364 AML, KML, MDS 71 60 34 0.001
Sorror ve ark (15) 2007 244 AML 80 48 33 <0.001
Sorror ve ark (20) 2007 577 AML, MDS 64 35 <0.001
Majhail ve ark (21) 2008 373 AML, NHL, ALL 72 59 48 <0.01
Gulfoyle ve ark (22) 2008 187 AML, MDS, KML 45 55 42 0,76
Farina ve ark (23) 2009 203 NHL, MM 87 51 49 <0.001
Defor ve ark (24) 2009 444 AML, NHL, ALL 62 58 50 0.08
Terwey ve ark (25) 2010 151 ALL 58 50 46 0.2
Kataoka ve ark (26) 2010 187 AML, ALL, KML 70 60 39 <0.01
Barba ve ark (10) 2010 194 AML, MDS, NHL 54 59 49 0.43
Castagna ve ark (27) 2010 63 AMLMM(>60 yas) 64 68 69 0.9
Patel ve ark (28) 2010 52 AML, ALL 86 59 50 0.1
Smith ve ark (29) 2011 252 ALL, Immiin 88 67 62 <0.01

yetmezlik (<20 yas)
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Kleber ve ark (18) 2011 127 MM (OKHN)
Birninger ve ark 2011 340 AML

(17)

Raimondi ve ark 2012 1937 AML, ALL, KLL
(30)

Nakaya ve ark (31) 2014 243 AML, ALL, MDS
Saad ve ark (19) 2014 1156 MM (OKHN)
Mevcut calisma 2016 110 MM,NHL (OKHN)

61 38 <0.002
29 40 44 0.7

* <0.0001
* 0.44

83 79 0.04

67 64 63 0.897

*Belirtilmemis
HCT-CI: Hematopoietic Cell Transplantation Comorbidity Index, AML: Akut myeloid I6semi, ALL: Akut lenfoid
losemi, MDS: Miyelodisplastik sendrom, MM: Multipl myelom, OHKHN: Otolog hematopoetik kék hiicre nakli,
AHKHN: Allojenik hematopoetik kok hiicre nakli NHL: Non Hodgkin Lenfoma HL: Hodgkin Lenfoma
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Abstract

To evaluate the treatment results of patients who were operated with the diagnosis of esophageal atresia and tracheoesophageal
fistula (EA and TEF) in our clinic. The results of patients who were operated with the diagnosis of esophageal atresia and trache-
aesophageal fistula between April 2017 and November 2019 were retrospectively evaluated. The patients were evaluated in terms
of gestational age, birth weight, gender, atresia type, surgical approach, and duration of treatment. Postoperative mechanical ven-
tilator follow-up was examined in terms of the transition time to nasogastric tube and oral feeding, and complications. A total of
24 patients, 20 (83%) boys and 4 (17%) girls, were included in the study. The mean age at surgery was 3.9 days. The gestational age
of the patients was 35 weeks and the mean birth weight was 2391 grams. Distal tracheaesophageal fistula + proximal atresia were
detected in 22 (92%) patients. Congenital heart disease was detected in 14 (58%) patients. The follow-up time in the ventilator
was 27 hours, and the average oral feeding time was 11 days. Three (12.5%) patients died. Hospital stay was 16 days. During their
follow-up, anastomotic stenosis was observed in 5 (21%) patients, and anastomotic leakage was observed in one (4%) patient. EA
and TEF are anomalies that can be highly cured with surgical treatment. The follow-up of patients with EA by the neonatal team is
important for the follow-up and treatment of additional anomalies. Therefore, these patients should be followed up with a multi-
disciplinary approach. Families should be informed about the frequent postoperative anastomotic stenosis.

Keywords: Esophageal atresia; tracheoesophageal fistula; treatment; complications

Klinigimizde 6zefagus atrezisi ve trakeadzefageal fistiil (OA ve TOF) tanist ile ameliyat edilen hastalarin tedavi sonuglarini deger-
lendirmek. Nisan 2017 - Kasim 2019 tarihleri arasinda 6zefagus atrezisi ve trakeaozefageal fistiil tanistyla ameliyat edilen hastala-
rin sonuglari retrospektif olarak degerlendirildi. Hastalarin gestasyonel yas, dogum agirligy, cinsiyet, atrezi tipi, cerrahi yaklasim,
tedavi siiresi agisindan degerlendirildi. Postoperatif mekanik ventilator takibi, nazogastrik tiip ve oral beslenmeye gegis siiresi ve
komplikasyonlar agisindan incelendi. Caligmaya 20 (% 83) erkek ve 4 (% 17) kiz toplam 24 hasta dahil edildi. Ortalama ameliyat
yast 3,9 giin idi. Hastalarin gestasyonel yas1 35 hafta ve ortalama dogum agirhig1 2391 gramdi. Distal trakeadzefageal fistiil + prok-
simal atrezi 22 (% 92) hastada tespit edildi. Ondért (% 58) hastada konjenital kalp hastalig1 tespit edildi. Ventilatérde takip stiresi
27 saat, ortalama oral beslenme siiresi 11 giindii. Ug (%12.5) hasta 6ldii. Hastanede kalu siiresi 16 giindii. Takiplerinde 5 (% 21)
hastada anastomoz darlig, bir (% 4) hastada anastomoz kagag1 gériildii. OA ve TOF cerrahi tedavi ile yiiksek oranda iyilestirile-
bilen anomalilerdir. OA hastalarinin yenidogan ekibi tarafindan izlenmesi, ek anomalilerin takibi ve tedavisi i¢in énemlidir. Bu
nedenle bu hastalar multidisipliner bir yaklagimla takip edilmelidir. Ameliyat sonrasi sik karsilagilan anastamoz darhig1 agisindan
aileler bilgilendirilmelidir.

Anahtar Kelimeler: Ozefagus atrezisi; trakeadzefageal fistiil; tedavi ; komplikasyonlar
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Esophageal Atresia and Tracheoesophageal Fistula

1. Introduction

Esophageal atresia (EA) and
tracheoesophageal fistula (TEF) are serious,
life-threatening diseases in pediatric surgery.
EA is seen in 1 / 3000-5000 live births. As a
result of developments in neonatal intensive
care unit (NICU) and surgical advances in
recent years, the chance of survival of these
patients has increased. However, there has
been a parallel increase in complications of
these patients. Early complications that can be
seen after surgery include anastomotic leak,
anastomotic stenosis and recurrent TEF (1,2).

Gastroesophageal  reflux ~ (GER)  and
esophageal  dysmotility are  frequent
postoperative late complications. These

complications affect the nutritional intake,
growth and development of the infant. As EA
often accompanies multiple anomalies, a
multidisciplinary approach is important.
Additional problems, such as additional
anomalies, low birthweight and prematurity of
the patient affect morbidity and mortality (3-
5)

The aim of this study was to evaluate the
treatment results of patients who underwent
surgery for a diagnosis of EA and TEF in our

clinic and to present our clinical experience
on this subject.

2. Material and Methods

The study was approved by the Local Ethics
Committee (Date, no: 21.12.2020/03). A
retrospective review was made of the
outcomes of patients who were operated on
because of EA and TEF between April 2017
and November 2019.The diagnosis of EA was
made by nasogastric tube or pouch
radiography (Figure 1). All patients were
hospitalized in the NICU before and after
surgery and were followed up by
neonatologist. If the patient had no pathology
requiring emergency surgery, surgery was
performed under semi-elective conditions. If
the patient was not stable, stabilization was
achieved first. The patients were evaluated in
terms of gestational age at birth, birthweight,
gender, atresia type, surgical approach,
duration of  postoperative  mechanical
ventilator follow-up, complications.

Figure 1. Pouch radiograpy
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Statistical analysis

Data obtained in the study were analyzed
statistically using SPSS wvn.17.0 software
(IBM Statistics for Windows version 17, IBM
Corporation, Armonk, NY, USA). Conformity
of continuous data to normal distribution was
tested with the Kolmogorov - Smirnov test.
Categorical data were stated as n (number)
and percentage (%), and quantitative data as
mean + standard deviation (SD).

3. Results

Evaluation was made of a total of 24 patients,
comprising 20 (83%) males and 4 (17%)
females, average age of surgery 3.9 days. The
average gestational age at birth was 35 weeks,
and average birthweight was 2391 grams.
Distal TEF + proximal atresia was determined
in 22 (92%), isolated esophageal atresia in one
(4%) and isolated TEF in one (4%) patients.
Congenital anomalies were determined in 18
of 24 (75%) patients. In some patients, it was
detected more than one congenital anomaly;
congenital heart disease was determined in 14

(58%) patients, urinary system anomaly in
seven (29%), total situs inversus in one (4%),
duodenal atresia in one (4%), and small for
gestational age in one (4%) (Figure2).
Thoracotomy was performed in 23 (96%)
patients. The primary esophageal anastomosis
was performed in one of these patients who
isolated esophageal atresia six months after
gastrostomy.  Right  thoracotomy  was
performed in 16 (70%) of 23 patients who
underwent thoracotomy, and muscle-sparing
right thoracotomy was performed in seven
(30%). The  patient  with  isolated
tracheoesophageal fistula was repaired by
approaching from the neck. The mean follow-
up on the ventilator was 27 hours, mean
nasogastric feding time was 1.5 days and the
mean oral feeding time was 11 days. Mortality
developed in two patients due to heart disease
and in one patient due to prematurity. The
mean hospital stay of the patients was 16
days. There were no complications in 18
(75%) patients during follow-up. Anastomotic
stenosis was observed in five (21%), and
anastomotic leakage was observed in one
(4%) patient (Table 1).

Figure 2. Esophagogram: stenosis in the patient with situs inversus
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Table 1. Demographic data and results of patients

Gender (M/F)
Surgery age (day)
Gestational age
Birth weight (gr)
Atresia type

Isolated TEF
Isolated Atresia

Additional Anomalies Congenital heart diseases

Urinary System Anomalies

Totaly 18/24 (75%) Gastrointestinal anomalies

Small for gestational age

Surgical Method Right thoracotomy

Right thoracotomy + muscle sparing

Gastrostomy

Nasogastric feeding time (day)

Oral feeding time (day)
Ventilator follow-up time (hour)

Discharge time (day)

Mortality

Complication No
Stenosis
Anastomosis leak

Distal TEF + proximal atresia

20 (83%) / 4 (17%)
3.954+6.85

3543.1

23914687

22 (92%)

1 (4%)

1 (4%)

14 (58%)
7 (29%)
1(4%)
1(4%)

16 (67%)
7 (29%)
1(4%)

1.5(1-2)
11.36+10.50
27.13+25.89
16

3 (13%)

18 (75%)

5 (21%)

1 (4%)

M:Male, F:Female
4. Discussion

Preoperative risk assessment is important for
patients.  Developments in  anesthesia
procedures, intensive care conditions, and
nutritional support for these patients have
increased the survival of these patients. Low
birthweight, prematurity, and concomitant
cardiac anomalies are the most important risk
factors. Therefore, these risks must be
managed well (4). In this study, all patients
were followed up in the NICU. Additional
anomalies were investigated and pathologies
requiring early intervention were investigated.
After the operation, the newborn was
followed up in the intensive care unit (5,6). As
there have been rapid developments in
neonatal care, the follow-up of these patients
before and after surgery by neonatology
specialists can be considered to contribute
positively to the success of their treatment.
Medical follow-up of the patients in this study
was conducted by neonatologist.

The incidence of additional anomalies varies
between 20% and 50%, and anomalies of the
cardiovascular system are the most common
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(7,8). In the current study, the most common
pathologies were found to be of the
cardiovascular system, similar to reports in
literature.

The most common clinical conditions that
may be risk factors before surgery are low
birthweight and prematurity (9,10). In the
current study, mortality developed due to
prematurity in one (4%) patient.

In EA cases, thoracotomy or thoracoscopic
surgery can be performed as a surgical
method (11). Although the thoracoscopic
approach is recommended in the current
literature, it has the disadvantages of technical
difficulty, the need for much experience, and
the difficulty in obtaining the necessary
surgical equipment. In the more recent cases
in this study, muscle-sparing procedures were
performed in patients who underwent
thoracotomy. This provides advantages such
as faster recovery and a shorter surgical
procedure.
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The tracheal part of the tracheal fistula can be
closed with one by one or with transfix suture
(7). The tracheal opening of the fistula was
closed with a single suture transfix suture in
all patients, and no recurrent fistula was
observed in any patient. This method was
considered to be useful in fistula ligation.

Tracheomalacia can be seen in some EA
cases, and has been reported in literature at a
rate of 10-20% (12). In the current study,
tracheomalacia was observed in 4 (%16)
patients, all of which spontaneously improved
over time. Aortopexy was not needed in any
patient. Tracheomalacia should be considered
and investigated in patients with complaints
such as bruising and coughing while feeding.

GIS anomalies accompanying EA should be
diagnosed before surgery (4). Duodenal
atresia was detected in one patient in our
clinic and was operated on simultaneously,
with no problems. In the repair of EA, our
first choice is to perform primary or delayed
primary repair according to anatomic type and
distance between the ends (13). In the current
study, primary anastomosis was performed in
23 patients and delayed anastomosis in one.

Early oral nutrition in newborns significantly
reduces morbidity (14). Feeding was started
for all the current study patients from the trans
anastomotic tube within the first 24 hours
after surgery. This can be considered to have
contributed to the early recovery of the
patients. In addition, efforts were made not to
put intubated patients to sleep as far as
possible. Therefore, early extubation was
possible in patients with suitable clinical
conditions.
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Calismamizda gegici tiriner kateterizasyon uygulanan hastalarda kateter igi ve es zamanli idrar 6rnegi alinarak kateter liimeninde
ve idrarda mikroorganizma kolonizasyonunun aragtirilmasi ve olasi risk faktdrlerinin degerlendirilmesi amaglandi. Eskisehir Os-
mangazi Universitesi Tip Fakiiltesi Egitim, Arastirma ve Uygulama Hastanesi Genel Cerrahi, Uroloji, Ortopedi ve Travmatoloji,
Kadin Hastaliklar1 ve Dogum kliniklerinde 3 aylik ¢alisma periyodu boyunca gegici tiriner kateterizasyon uygulanan hastalarda
kateter ici ve es zamanli idrar 6rnegi alinarak kateter liimeninde ve idrarda iireyen mikroorganizmalar ve risk faktéorleri degerlen-
dirmeye alind1. Yatis esnasinda iiriner sistem enfeksiyonu (USE) klinik ve bulgular: olan hastalar ¢aligma kapsami disinda birakal-
d1. Hastalarin demografik bilgileri kaydedildi. Kateter liimeni veya idrar kiiltiirlerinde {ireyen mikroorganizmalar mini API cihazi
yardimuyla tanimlandi. Veriler SPSS 15.0 istatistik programu ile degerlendirildi, p<0.05 degerleri anlamli olarak kabul edildi. Gegici
riner kateterizasyon uygulanan 129 hasta ¢aliymaya alindi. Calisma grubunu olusturan hastalarin 56’sinda (%43.4) idrar ve/veya
kateterinde mikroorganizma tiremis olup, 73’tinde (%56.6) herhangi bir tireme saptanmadi. Yapilan bivaryet analizlerde kadin
cinsiyet, kateterizasyon siiresinin uzamasi, acil-elektif kateterizasyon uygulanmasi, iiriner kateterizasyonu uygulayan kisi, yakin
dénemde tiriner girisim Gykiisii, diyabet dykiisii gibi bagimsiz degiskenlerle idrar ve/veya kateter liimeninden mikroorganizma
izolasyonu arasinda anlaml iligski saptandi (her biri i¢in p< 0.05). Olusturulan lojistik model sonuglarina gére de kadin olmak
(OR=2.730) ve kateterizasyon siiresinin >7 giin olmasi (OR= 3.232) gegici tiriner kateterizasyon uygulanan hastalarda kateter ici
ve idrarda mikroorganizmalarin kolonizasyonu agisindan 6nemli risk faktorleri olarak saptand: (her biri igin p<0.05). Kateter lii-
meni iginde mikroorganizmalarin kolonizasyonu ile nozokomiyal iiriner sistem enfeksiyonlar1 (NUSE) arasindaki iliski heniiz tam
olarak aydinlatilamamis olmakla beraber bakteritiri gelisimine onciiliik edebilir. Risk faktorlerinin tanimlanmasi, kolonizasyonun
ve diger komplikasyonlarin énlenmesinde faydali olabilir. Kateter iliskili iiriner sistem enfeksiyonu (KIUSE) tanusi alan ve uygun
antimikrobiyal tedaviye ragmen yeterli klinik yanit alinamayan hastalarda tiriner kateter iginde biyofilm gelismis olabilecegi de gz
o6niine alinarak tiriner kateterizasyonun sonlandirilmasi veya tiriner kateterin degisimi tartisilmasi gereken konulardir.

Anahtar Kelimeler: Uriner kateterizasyon; bakteriiiri; fungiiri; kolonizasyon

Abstract

In this cross-sectional study, it’s aimed to evaluate fungal and bacterial colonization and related risk factors in patients with tran-
sient urinary catheterization. Microorganisms yielded in the catheter lumen and urine those sampled from intra-catheter and si-
multaneous urine samples and related risk factors were evaluated. Study was conducted in General Surgery, Urology, Orthopedics
and Traumatology, Gynecology and Obstetrics wards of Eskisehir Osmangazi University Faculty of Medicine Training, Research
and Practice Hospital, in patients who underwent temporary urinary catheterization during the 3-month study period. Patients
with clinical signs and symptoms of urinary tract infection during hospitalization were excluded from the study. Demographic
data of the patients were recorded. The microorganisms were identified with mini API device. The data were evaluated by SPSS
15.0 statistical program, p <0.05 values were considered significant. One hundred and twenty-nine patients underwent transient
urinary catheterization were enrolled in this study. Urine culture and/or intraluminary swab cultures were positive in 56 (%43.4)
patients whom enrolled the study. Seventy three (56.6%) of patients were culture negative. Bivariate analysis showed statistically
significant relation between female gender, prolonged duration of catheterization, urgent-elective catheterization, person per-
forming catheterization, previously urinary procedures, and presence of diabetes and microorganism isolation in urine and/or
intraluminary swab cultures (p < 0.05). Therefore in logistic regression model, female gender (OR=2.730) and duration of cathete-
rization longer than 7 days (OR= 3.232) were found as important risk factors for microorganism isolation in urine and/or intralu-
minary swab cultures (p< 0.05). Though the relation between intraluminary microorganism colonization and NUTIs is not clearly
established, it may lead bacteriuria. Identifying risk factors can be useful in preventing colonization and other complications. In
patients with catheter associated urinary tract infection and not responding adequate antimicrobial therapy, it may be considered
to discontinue urinary catheterization or change urinary catheter.

Keywords: Urinary catheterization, funguri, funguria, colonization
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1. Giris

Uriner Kkateterizasyon, NUSE gelisiminde
onemli bir rol oynar. NUSE’nin yaklasik
%80’inin {riner kateterizasyon ile iligkili
oldugu gosterilmistir(1). Uriner kateterde
mikrobiyal kolonizasyon genellikle biyofilm

olusumuyla  sonuglanmaktadir.  Biyofilm
olusturan mikroorganizmalar siklikla
antimikrobiyal tedaviye yiiksek diizeyde

direnglidirler. Biyofilm igindeki bakteriler
olusturduklar1 mikro ¢evre i¢inde fonksiyonel
bir birliktelik olustururlar. Cesitli enzimler ve
mikroorganizmalarin metabolitleri bu mikro
gevre i¢inde yer alir. Bu birliktelikle diger
mikroorganizmalarin eliminasyonu,
antibiyotiklere kars1 diren¢ ve bakteriyel
¢ogalmanin potansiyelize edilmesi sonucu
ortaya ¢ikar. Ayrica biyofilm  sayesinde
mekanik bir bariyer olusarak, iceride bulunan
bakterilerin dogal savunma sistemleri ve

antibiyotiklerin etkisinden korunmasti
saglanmis olur. Bu nedenle de gelisen
enfeksiyonlarin eradikasyonu sorun teskil

etmektedir(1,2). Kateter liimeninden asendan
olarak ilerleyen biyofilm de KiUSE olusumu
icin major risk faktorii olarak
degerlendirilmektedir. Kapal drenaj
sisteminin gelistirilmesiyle bu yolla gelisen
enfeksiyonlarm siklig1 azaltilmistir(3). KIUSE
patogenezinde biyofilm olusturan
mikroorganizmalarin ~ 6nemi  anlasildiktan
sonra bunu 6nlemeye yonelik ¢esitli stratejiler
gelistirilmeye calisilmustir. Ornegin
antibiyotikle kaplanmig {iriner kateterlerin
kisa siireli kateterizasyonda KIUSE gelisimini
geciktirdigini veya engelledigini gosteren
umut verici ¢aligmalar yaymlanmistir (4).
Idrarda anlamli bakteriiirinin ~ gdsterilmesi
iiriner sistem enfeksiyonu (USE) tanisinda

onemlidir. KIUSE  patogenezi ve
tedavisindeki potansiyel Onemine ragmen,
kateter icinde kolonize olan

mikroorganizmalarin énemi heniiz tam olarak
acikliga kavugsmamustir. Bu nedenle kateter ici
kolonizasyona  sebep olan  faktorlerin,
bakteriiiri ve/veya fungiiri ile olan iliskisinin
acikliga  kavusturulmast  kateter iligkili
enfeksiyonlarin azaltilmasina yonelik
stratejilerin gelistirilmesine yardimeci
olacaktir.

Hastaneye yatan hastalarin yaklasik dortte
birine  yatis  siiresi  boyunca  {iriner

kateterizasyon uygulanmaktadir. Ozellikle
yogun bakim iinitelerinde yatan hastalarda bu
oran %100’ kadar ulagsmaktadir.
Kateterizasyon siiresi hastanin yattigi klinige
ve hasta popiilasyonuna gore degisiklik
gostermekte olup, genellikle gereksiz iiriner
kateterizasyon orani yiiksektir(5).
Kateterizasyon  siiresi,  kateter  iliskili
mikrobiiri i¢in en 6nemli risk faktoriidiir. Otuz
giine kadar uygulanan kateterizasyon kisa
stireli  kateterizasyon olarak tanmimlanirken,
otuz giinii asan kateterizasyon uygulamalari
uzun stireli kateterizasyon olarak
tammlanmaktadir. Uriner kateter uygulanan
hastalarda en yaygin goriilen komplikasyonlar
bakteriliri ve olgularin birgogunda ortaya
cikan iiriner sistem enfeksiyonlaridir. Kisa
stireli  kateterizasyona bagli bakteriiirilerin
cogu asemptomatiktir. Ates veya diger USE
semptomlart  %10-30’a yakin bir oranda
goriiliir. Katetere bagli bakteritirili hastalarin
%5’inden daha azinda bakteremi
gelismektedir. Bununla birlikte kateterize
hasta sayisinin fazlalig nedeniyle
nozokomiyal bakteremilerin %15 kadan
KIUSE’ye bagldir. KIUSE sonucunda 6liim
goriilebilmesine karsin, atfedilen mortalitenin
orani kesin olarak bilinmemektedir. Katetere
bagli  bakteriiirili ~ hastalarda  yapilan
otopsilerde akut piyelonefrit, iiriner taslar
veya perinefritik apseler tespit edilmistir.
Kateterle iligkili {iriner sistem enfeksiyonlar
diger nozokomiyal enfeksiyonlarin kaynagi da
olabilir.

Bu calismada Eskisehir Osmangazi
Universitesi Tip Fakiiltesi Egitim, Arastirma
ve Uygulama Hastanesi Genel Cerrahi,
Uroloji, Ortopedi ve Travmatoloji, Kadin
Hastaliklar1 ve Dogum Servisi’nde izlenen ve
gecici  Uriner kateterizasyon uygulanan
hastalarda, {iriner Kkateter i¢ yilizeyinde
kolonize olan ve es zamanl: idrar kiiltiiriinde
iireyen bakteriyel, fungal
mikroorganizmalarin aragtirilmasi ve
kolonizasyon  i¢in  risk  faktorlerinin
saptanmas1 amaglandi.
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2. Gerec¢ ve Yontemler
a. Hasta Secimi

Bu kesitsel tip ¢alismada  Eskisehir
Osmangazi Universitesi Tip Fakiiltesi Egitim,
Aragtirma ve Uygulama Hastanesi Genel
Cerrahi, Uroloji, Ortopedi ve Travmatoloji,
Kadin Hastaliklar1 ve Dogum kliniklerinde
01.08.2009-01.10.2009  tarihleri  arasinda
gecici  lriner kateterizasyon uygulanan
hastalarda kateter i¢i ve es zamanli idrar
Ornegi alinarak kateter liimeninde ve idrarda
mikroorganizma kolonizasyonunun
arastirilmasi, olasi risk  faktorlerinin
degerlendirilmesi amaclandi. Gegici iriner
kateterizasyon uygulanan 129 hasta ¢alismaya
almdi. Yatis esnasinda {iriner system
enfeksiyonu klinik ve bulgular1 olan hastalar
calisma kapsami disinda birakildi. Gegici
iriner  kateterizasyonun  sonlandirilmasi
planlanan hastalar yattigi klinikte ziyaret
edildi, hastalarin = demografik  bilgileri
kaydedildi.

b. Orneklerin toplanmast

Uriner sonda ¢ikarilirken sondanin proksimali
povidonlu iyot ¢ozeltisi ve steril gazli bez
kullanilarak ~ temizlendi.  Steril enjektor
yardimiyla idrar &rnegi alindi. Idrar &rnegi,
piyiirinin saptanmasi i¢in Thoma laminda x40
biiylitmede incelenip milimetrekiipteki 16kosit
sayist belirlendi. Sonda ¢ikarildiktan sonra
steril sartlarda bisturi yardimiyla proksimalde
5 cm’lik ug kesilerek steril idrar kiiltiir kabina

alindi. Steril pamuklu c¢ubuk ile sonda
parcasinda intraluminal olarak mekanik
temizlik yapilarak kateter icindeki
mikroorganizmalarin pamuklu cubuga

gegmesi saglandi. Pamuklu ¢ubuk steril bir
tiip icindeki 5 ml steril serum fizyolojik igine
yerlestirildi. 60 saniye boyunca
vortekslenerek siispansiyon hazirlandi.

c. Mikrobiyolojik testler
Elde edilen siispansiyon ve daha once alinan

idrar O6rnegi 0.01 ml’lik steril Ol¢iilii oze
yardimiyla Kanli Agar, Eosin Metilen Blue

(EMB) Agar ve Sabouraud Dekstroz Agar
(SDA) besi yerlerine ekildi. 370C’de 24 saat
etiivde inkiibe edildi. 24 saat sonra liremeler
degerlendirildi. Besi yerlerinde olusan
iremelerden alinan ornekler Gram boyama
metodu ile boyanarak boyanma o&zelliklerine
ve morfolojilerine gore siniflandirildi. Eger
birden fazla morfolojik 6zellik gdsteren lireme
olmussa tek koloni ekimleri yapilarak saf
kiiltiir elde edildi. Ureyen mikroorganizmalar
mini API cihaz1 yardimiyla uygun Kkitler
kullanilarak, tretici firmanin talimatlarina
uygun olarak tanimlandi.

d. Istatistiksel analiz

Veriler bilgisayar ortaminda SPSS 15.0
istatistik programina girilerek degerlendirildi.
Istatistiksel analizlerden ki kare testi, student t
testi, Pearson korelasyon testi kullanildi. Iki

degiskenli  analizlerde anlamli  bulunan
bagimsiz degiskenlerle Backward Wald
Lojistik Regresyon modeli olusturuldu.

Hosmer Lemeshov uyum testi ile en uygun
sonuglart  veren adim 3’lin  sonuglar
sunulmustur.

Calisma, Eskisehir Osmangazi Universitesi
Etik Kurulu’nun 30.06.2009 tarih ve 65 sayil
karar1 ile onay alinarak gerceklestirildi.

3. Bulgular

Caligma 129 hastanin katilimiyla tamamlandi.
Caligma grubunu olusturan 129 hastanin 80’i
(%62.0) erkek, 49 (%38.0) kadindi. Hastalarin
yas ortalamasi 57.24+13.36 yil olup yaslar1 15
ile 86 arasinda degismekteydi.

Hastalarin serviste kaldiklar1 siire boyunca
56’smin (%43.4) idrar ve/veya liriner
kateterinde mikroorganizma iiremis olup,
73’1linde (%56.6) hicbir lireme olmamustir.

Idrar  ve kateter Kkiiltiiriinde  iireyen
mikroorganizmalarin dagilimi  Tablo 1°de
sunulmustur. Escherichia coli idrar ve kateter
kiiltiirlerinde en sik saptanan mikroorganizma
olarak saptandi (Tablo 2, Tablo 3).
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Tablo 1. idrar ve kateter kiiltiirlerinde iireyen mikroorganizmalarin dagilimi.

Gram Pozitif Bakteri Gram Negatif Bakteri Maya
Idrar kiiltiirii 13 (%15.1) 15 (%17.4) 4 (%4.6)
Kateter Kkiiltiirii 22 (%25.6) 27 (%31.4) 5 (%65.9)
Toplam 35 (%40.7) 42 (%48.8) 9 (%10.5)

Tablo 2. idrar &rneklerinde bakteri ve mayalarin dagilimi.

Mikroorganizma Ureme(n) Oran(%)
Escherichia coli 12 37.6
Enterococcus faecium 5 15.7
Staphylococcus epidermidis 3 9.3
Candida glabrata 2 6.3
Candida albicans 2 6.3
Staphylococcus hominis 1 3.1
Staphylococcus warneri 1 3.1
Staphylococcus haemolyticus 1 3.1
Staphylococcus cohnii 1 3.1
Pseudomonas aeruginosa 1 3.1
Acinetobacter baumannii 1 3.1
Proteus mirabilis 1 3.1
Brevibacillus brevis 1 3.1
Toplam 32 100

Tablo 3. Kateter kiiltiiriinde tireyen mikroorganizmalar.
Mikroorganizma Ureme (n) Oran(%o)
Escherichia coli 18 24.0
Pseudomonas aeruginosa 6 11.0
Staphylococcus epidermidis 5 9.2
Enterococcus faecium 4 7.4
Enterococcus faecalis 4 7.4
Acinetobacter baumannii 3 55
Candida glabrata 3 515
Staphylococcus aureus 2 3.7
Staphylococcus haemolyticus 2 3.7
Klebsiella pneumoniae 2 3.7
Candida albicans 2 3.7
Staphylococcus hominis 1 1.9
Proteus stuarti 1 1.9
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Micrococcus luteus 1 1.9
Corynobacterium striatum 1 1.9
Moraxellalacunata 1 1.9
Enterococcus hirae 1 1.9
Listeria monocytogenes 1 1.9
Aeromonas salmonicida 1 1.9
Toplam 54 100.0

Hastalarin 66°s1 (%51.2) Genel Cerrahi, 41°1
(%31.8) Uroloji, 14’i (%10.9) Beyin
Cerrahisi, 4’i (%3.1) Ortopedi, 4’1 (%3.1)
Kadin Hastaliklar1 ve Dogum Servisi'nde
izlenmekteydi. Yapilan ki-kare testinde
hastalarin izlendigi servislere gore idrar
ve/veya kateter liimeni i¢inden alinan
kiiltiirlerde iireme arasinda istatistiksel olarak
anlamli bir fark saptanmadi (p= 0.695).

Hastalarin 49’u (%38.0) kadin, 80’1 (%62.0)
erkekti. Kadin hastalarin 29’unda (%59.2),

erkek hastalarin  27’sinde (%33.8) idrar
ve/veya Kkateter liimeni icinden alinan
kiiltiirlerde iireme saptandi. Yapilan ki-kare
testiyle caligmaya alinan kadin hasta grubunda
idrar ve/veya kateter liimeni i¢inden alinan
kiiltiirlerde iireme saptanmasinin erkek hasta
grubuna gore istatistiksel olarak anlaml
sekilde yiiksek oldugu saptanmistir (p=0.005).
Idrar ve/veya kateter liimeni iginden alinan
orneklerdeki iiremelerin hastalarin
cinsiyetlerine gore dagilimi Tablo 4’de
sunulmustur.

Tablo 4 .idrar ve/veya kateter liimeni i¢inden alinan 6rneklerdeki iiremelerin hastalarin cinsiyetlerine gore

dagilimu.
Ureme olmayan Ureme olan Toplam
hastalar n (%) hastalar n (%0)
Kadin 20 (40.8) 29 (59.2) 49 (100.0)
Erkek 53 (66.3) 27 (33.8) 80 (100.0)
Toplam 73 (56.7) 56 (43.3) 129 (100.0)
*p< 0.05
Calismaya alinan hastalarda triner  Orneklerde tireme saptandi. Yapilan ki-kare
kateterizasyon siiresi 1-17 giin arasinda testiyle {driner kateterizasyonun 7-17 giin

degismekte olup, ortalama 4.84+3.43 giindii.
Hastalarin 107’sinde (%82.9) kateterizasyon
0-7 giin siirerken, 22’sinde (%17.1) 7-17 giin
arasinda stirmistiir. Kateterizasyonun 0-7 giin
stirdiigii hastalarin 40’ 1nda (%37.4), 7-17 giin
stiren hastalarin  16’sinda  (%72.7) idrar
ve/veya kateter llimeni iginden alinan
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arasinda stirdiigii hasta grubunda idrar ve/veya
kateter limeni icinden alinan Orneklerde
iireme saptanmasinin iriner kateterizasyonun
0-7 gin siirdiigii hasta grubuna gore
istatistiksel olarak anlamli sekilde yiiksek
oldugu saptanmustir (p=0.002). Idrar ve/veya
kateter liimeni iginden alinan Orneklerdeki
iiremelerin hastalarin kateterizasyon siiresine
gore dagilimi Tablo 5’de sunulmustur.
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Tablo 5. Idrar ve/veya kateter liimeni icinden alman kiiltiirlerde {iremelerle hastalarin kateterizasyon

stiresine gore dagilimu.

Kateterizasyon Ureme olmayan Ureme olan Toplam
Siiresi hastalar n (%) hastalar n (%)

0-7 giin 67 (62.6) 40 (37.4) 107 (100.0)
7-17 giin 6 (27.3) 16 (72.7) 22 (100.0)
Toplam 73 (56.6) 56 (43.4) 129 (100.0)
*p=0.002

Hastalarin 31’ine (%24.0) acil sartlarda iiriner
kateterizasyon uygulandigi, 98’ine (%76.0)
elektif  sartlarda  iriner  kateterizasyon
uygulandigr  saptanmistir.  Acil  iiriner
kateterizasyon uygulanan hastalarin 20’sinde
(%64.5), elektif iriner kateterizasyon
uygulanan hastalarin 36’sinda (%36.7) idrar
ve/veya Kkateter liimeni icinden alinan
orneklerde ireme saptandi. Yapilan ki-kare
testiyle acil {iriner kateterizasyon uygulanan
hasta grubunda idrar ve/veya kateter liimeni
icinden alan orneklerde lireme
saptanmasinin elektif iiriner kateterizasyon
uygulanan hasta grubuna gore istatistiksel

olarak anlamli sekilde yiiksek oldugu
saptanmigtir (p=0.007).

Hastalarin 56’sinda (%43.4) iiriner
kateterizasyonun sonlandirilmas1  sirasinda

alman idrar drneginde piyiiri saptandi. Ureme
olmayan hastalarda idrarda ortalama beyaz
kiire sayist 3.8+£9.52, lireme olan hastalarda,
57.1£133.2 olarak saptandi. Yapilan Pearson
korelasyon testi ile idrarda ve/veya kateterde
iireme olmasi ile idrardaki beyaz kiire sayisi
arasinda istatistiksel olarak anlamli zayif
pozitif bir iligki bulundu (p<0.05).

Idrar kateter ¢apr ile idrar ve/veya kateter
liimeni icinden alman kiiltiirlerde tireme
arasinda istatistiksel olarak anlamli bir iliski
saptanmamistir (p=0.503).

Hastalarin 47’sine (%36.4) iiriner
kateterizasyonun  hemsireler  tarafindan,
82’sine  (%63.6)  doktorlar  tarafindan
uygulandigi saptanmistir. Uriner
kateterizasyonun =~ hemsireler  tarafindan
uygulandigr hastalarin  27’sinde  (%57.4),

doktorlar tarafindan uygulandigi hastalarin
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29’unda (%35.4) idrar ve/veya kateter liimeni
icinden alman kiiltiirlerde {ireme saptandi.
Hemsireler tarafindan iiriner kateterizasyon
uygulanan hasta grubunda idrar ve/veya
kateter limeni i¢inden alinan Kkiiltiirlerde
ireme saptanmasinin doktorlar tarafindan
triner kateterizasyon uygulanan hasta grubuna
gore istatistiksel olarak anlamli sekilde
yiiksek oldugu saptanmustir (p=0.015).

Hastalarin 20’sinde (%15.5) yakin donemde
iriner sisteme girisim Oykiisii
bulunmaktayken, 109°unda (%84.5) bdyle bir
oykii saptanmadi. Uriner girisim oykiisii olan
hastalarin  13’tinde (%65.0), {liriner girisim
Oykiisii olmayan hastalarin 43’iinde (%39.4)
idrar ve/veya Kkateter liimeni iginden alinan
kiiltiirlerde {ireme saptandi. Uriner girisim
Oykiisii olan hasta grubunda idrar ve/veya
kateter liimeni i¢inden alman kiiltiirlerde
lireme saptanmasinin iriner girisim Oykiisii
olmayan hasta grubuna gore istatistiksel
olarak anlamli sekilde yiiksek oldugu
saptanmistir (p=0.034).

Hastalarm 11’inde (%8.5) diyabet Oykiisii
bulunmaktayken, 118’inde(%91.5) bdyle bir
Oykii saptanmadi. Diyabet 0&ykiisii olan
hastalarm 8’inde (%72.7), diyabet Oykiisii
olmayan hastalarin 48’inde (%40.7) idrar
ve/veya kateter liimeni i¢inden alinan
kiiltiirlerde ireme saptandi. Yapilan ki-kare
testiyle diyabet Oykiisii olan hasta grubunda
idrar ve/veya Kkateter limeni i¢inden alinan
kiiltiirlerde lireme saptanmasinin  diyabet
Oykiisii olmayan hasta grubuna gore
istatistiksel olarak anlamli sekilde yiiksek
oldugu saptanmustir (p=0.040).
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Idrar ve/veya kateter liimeni i¢inden alinan
kiiltiirlerde  iiremelerle hastalarda iiriner
obstriiksiyon Oykiisiine, tas Oykiisiine, liriner
kateterizasyonun uygulandigi zamana, iiriner
kateterizasyon sebebine, uygun endikasyonda
tiriner kateterizasyon uygulanmasina, {iriner
girisim Oykiisiine, malignite dykiisiine, kronik
renal yetmezlik 6ykiisiine, cerrahi operasyon
uygulanmasina, cerrahi operasyon bdolgesine,
antibiyotik kullanimina gore dagilimlara
bakilmis ve herhangi bir iliski
saptanamamustir (her biri i¢in p>0.05).

Notropeni, transplantasyon Oykiisii,
immunsupresyon, diyaliz Oykiisti, triner
sistemde sik enfeksiyon Oykiisii ve silikon
sonda kullaniminin idrar ve/veya iiriner
kateter kiiltiiriinde iireme varligi iizerine
istatistiksel olarak anlamli bir etkisi olmadigi
saptanmustir(her biri igin p>0.05).

Iki degiskenli analizlerde anlamli bulunan

bagimsiz degiskenlerle (cinsiyet,
kateterizasyon stiresi, acil-elektif
kateterizasyon, iriner kateterizasyonu

uygulayan kisi, yakin dénemde iiriner girisim
Oykiisii, diyabet Oykiisli) olusturulan lojistik
model sonuglart Tablo 6’da verilmistir.
Lojistik model sonuglarina gore, kadin olmak
(OR=2.730) ve Kkateter siiresinin >7 giin

olmas1 (OR=  3.232) gecici iiriner
kateterizasyon uygulanan hastalarda idrar
ve/veya triner kateter kiiltiiriinde

mikroorganizma iiremesi i¢in bagimsiz risk
faktorleriydi (her biri igin p<0.05).Uriner
kateter kullaniminda mikroorganizma iiremesi
ile anlaml iliskili bagimsiz degiskenlerle
olusturulan lojistik model sonuglart Tablo
6’da sunulmustur.

Tablo 6 . Uriner kateter kullaniminda mikroorganizma iiremesi ile anlaml1 iliskili bagimsiz degiskenlerle

olusturulan lojistik model sonuglart.

%95GA***
Adim 3 B Standard Wald sd* P OR** (enaz- encok)
hata
Cinsiyet (referans=erkek)
Kadin 1.00 0.393 6.524 1 0.011 2.730 1.263 - 5.899
4
Kateter siiresi (referans=0-7giin)
>7giin 1.17 0.546 4.613 1 0.032 3.232 1.108 - 9.429
3
Constant 0.99 0.271 13.435 1 0.000 0.371
2

Hosmer and Lemeshow Test X2:0.199;p:0.978

*sd= Serbestlik derecesi, ** OR= Odds Orani, *** GA= GiivenAralig

4. Tartisma Ve Sonug

Kateter iligkili iiriner sistem enfeksiyonlari
farkli hasta gruplarinda siklikla karsilagilan ve

onemli morbiditeye sebep olan
enfeksiyonlardir(5).  Nozokomiyal iiriner
sistem enfeksiyonlari, hastane

enfeksiyonlarinin énemli bir kismini olugturur
ve siklikla iiriner sistem kateterizasyonu
sonras1 gelisir(6). Ulkemizden yapilan bir
calisgmada  nozokomiyal iiriner  sistem
enfeksiyonlarinin %97.3 inlin iiriner
kateterizasyonla iligkili oldugu
bildirilmistir(7). European Society of Clinical
Microbiology and Infectious Diseases

(ESCMID) g¢alisma grubu bu oramt %063
olarak bildirmistir(8).

Uriner kateterler en eski ve en sik kullanilan

medikal  araglardan  biridir(9).  Uriner
kateterler, spinal kord yaralanmasi olan
hastalarda, bakim evleri, hastaneler gibi

yerlerde siklikla kullanilmakta, iligkili olarak
gelisen enfeksiyonlar saglik bakim
giderlerinde de biiyllk maliyet artiglarina
neden olmaktadir(5). Ayrica iiriner sistem
enfeksiyonlari, hasta konforunda bozulma,
mobilitenin  sinirlanmas1  gibi  olumsuz
sonuglara sebep olabilir(10). NUSE ile iiriner
kateterizasyon arasindaki iligki, g¢esitli hasta
gruplarinda, cesitli kliniklerde risk
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faktorlerinin  belirlenmesi
kapsamli  olarak  arastirilmigtir.  Birgok
calismada {iriner kateterizasyon siiresinin
uzamasi, kadin cinsiyet, kateter bakiminda
yapilan  hatalar, ileri yas, sistemik
antimikrobiyallerin kullanilmamasi, diyabet
oykiisii gibi degiskenler KIUSE gelisiminde
risk faktorii olarak tanimlanmustir(5,11,12).

acisindan  genis

Calismamizda iki degiskenli analizlerde;
kadin cinsiyet, iiriner kateterizasyon siiresinin
>7 gin olmasi, acil sartlarda iriner
kateterizasyon uygulanmasi, iriner
kateterizasyon uygulayan kisi, yakin donemde
iriner girisim Oykiisli, diyabet Oykiisii gibi
parametrelerle gecici iriner kateterizasyon
uygulanan hastalarda idrar ve/veya kateter
limeni i¢inden alman iginden alinan
orneklerde {ireme saptanmasi agisindan
anlamli farklilhik saptandi. Ancak lojistik
model sonuglarina gore; bagimsiz
degiskenlerden sadece kadin olmak ve kateter

sliresinin >7 giin olmas1 gecici iriner
kateterizasyon uygulanan hastalarda idrar
ve/veya iiriner kateter kiiltiiriinde

mikroorganizma iiremesi i¢in bagimsiz risk
faktorleri olarak saptandi.

Uygunsuz endikasyonda ve gerektiginden
uzun stireli iiriner kateterizasyon
uygulanmasi, hastane enfeksiyonlar1 ve
mortalitede artiglara sebep olmaktadir(13).Bu
konuda yapilan c¢aligmalarda uygunsuz {iriner
kateterizasyon oranimm1 Munasinghe ve ark.
%38 (14), Gokula ve ark. %54 (15), Hazelett
ve ark. %45.8 (16) olarak saptamislardir.

Avrupa’da 25 ilkede 141 hastanede
NUSE’lerin aragtirlldign  bir ¢aligmada,
hastalarin %7.6’sinda {iriner kateterizasyonun
uygun endikasyonda uygulanmadigi
saptanmistir(8). Bizim calismamizda
hastalarin ~ 23’tinde  (%17.8)  uygunsuz
endikasyonda iriner kateterizasyon
uygulamast saptanmistir. Uygunsuz iriner
kateterizasyon  oranlarimiz literatiirdeki

verilerden diisiikk olmakla birlikte, Avrupa

ortalamasindan  ytiksektir. Bu  oranlarin
disiiriilmesi  bagta KIUSE ve  diger
komplikasyonlarin azaltilmasina katki
saglayacaktir.

Yapilan c¢aligmalar iriner Kkateterizasyon

siiresinin KIUSE gelisiminde en dnemli risk
faktorii oldugunu gostermistir. Tissot ve ark.

(17) 1ise kateterizasyon siiresinin >11 giin
olmasimin bu riski 20 kat arttirdigim
gostermislerdir. Wald ve ark. (18) major
cerrahi operasyon yapilan 35 904 hasta
iizerinde  yaptiklar1  caligmada  {iriner
kateterizasyon siiresinin 2 gilinden uzun
oldugu hasta grubunda KIUSE gelisimi
riskinin diger hastalara oranla anlamli olarak
yiikksek oldugunu gostermislerdir. Colau ve
ark.(19) transiiretral prostat rezeksiyonu
uygulanan 101 hastada yaptiklar1 ¢alismada,
iriner kateterizasyon siiresinin 3  giinii
gegmesini  bakteriliri  gelisimi  agisindan
anlamli risk faktorii olarak tanimlamuslardir.
Apisarnthanarak ve ark.(10) 450 yatakli bir
hastanede iiriner kateterizasyon uygulanan
hastalar1 degerlendirdikleri bir c¢alismada
kateterizasyon siiresinin uzadigi hastalarda
nozokomiyal {iriner sistem enfeksiyonlariin
daha sik gelistigini  belirlemislerdir. Bu
hastalarda hastanede yatis siiresinin anlaml
oranda uzadigmi gostermiglerdir. Bizim
calismamizda da {iriner Kkateterizasyon
stiresinin >7 giin olmasinin (p=0.002) gegici
iiriner kateterizasyon uygulanan hastalarda
idrar ve/veya iriner kateter liimeni iginden
alman kiiltiirde mikroorganizmalarin iireme
riskini 3.2 kat arttirdifit  saptanmustir.
Calismamizin sonuglart bu agidan literatiirle
uyumludur. Uriner kateterizasyonun miimkiin
olan en kisa silirede sonlandirilmasiyla
bakteriiiri/fungiiri ve USE gelisme riski
asgariye indirilebilir.

Pek cok calismada bakteriiiri gelisimi ile
cinsiyetin rolii degerlendirilmis, erkeklerle
karsilastinldiginda  kadinlarda KIUSE’nin
daha sik gelistigi gosterilmistir. Tambyah ve
ark.(11) 1497 kateterize hastada yaptiklart bir
calismada  KIUSE  gelisen  hastalarin
%66’sin1n kadin oldugunu bildirmistir. Leone
ve ark. (20) alt1 yatakli bir yogun bakimda
yaptiklar1 calismada kadin cinsiyeti KIUSE
gelisimi i¢in bagimsiz bir risk faktorii olarak
bulmuslardir. Puri ve ark.(21), Laupland ve
ark.(22), Johnson ve ark.(23) da ¢esitli hasta
gruplart iizerinde yaptiklart calismalarda
kadin cinsiyet ile KIUSE gelisimi arasindaki
iligkiyi gostermislerdir. Caligmamizda gegici
iriner  kateterizasyon uygulanan kadin
hastalarin %59.2’sinde idrar ve/veya kateter
limeni iginden alinan Orneklerde tireme
saptandi. Literatiirle benzer sekilde kadin
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cinsiyetin  gecici  Uriner  Kkateterizasyon
uygulanan hastalarda idrar ve/veya iiriner
kateterde mikroorganizmalarin {ireme riskini
2.7 kat arttirdig1 saptanmigtir.

Aragtirmamizda gegici {iriner kateterizasyon
uygulanan hastalarin = %43.4’linde  idrar
ve/veya Kkateter liimeni i¢inden alinan
orneklerin  kiiltlirlerinde  mikroorganizma
varligt saptanmugtir. Ayrica, idrar ve/veya
iriner kateter limeni iginden alan
orneklerde tireme olmasi igin, kadinlarda
riskin erkeklere oranla 2.7 kat, {riner
kateterizasyon stiresinin >7 giin olanlarin, <7
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Abstract

Smoking induces inflammation and oxidative stress via radical production from chemicals resulting in cardiocerebrovascular and
respiratory diseases, cancers, stroke and sudden death. Elements found in tobacco plant and tobacco smoke are absorbed into
blood circulation and transferred into blood and peripheral tissues. The aim of the present study is to evaluate the alterations of se-
rum nickel (Ni), silicium (Si), arsenic (As) and boron (B) levels in smokers. The study groups were categorized as individuals who
quitted smoking (Group 1; n: 35; 15 female/20 male), who were smoking (Group 2; n:35; 13 female, 22 male) and who never-smo-
ked (Group 3; n; 40; 20 female/20 male). Biochemical parameters were analyzed in Biochemistry Laboratory of Haseki Traning
and Research Hospital. Serum element levels were measured using Inductively Coupled Plasma Atomic Emission Spectroscopy in
Trace Element Laboratory of Biophysics Department of Cerrahpasa Medical Faculty at Istanbul University-Cerrahpasa. ANOVA
test and Pearson’s correlation tests were used for statistical analysis and p < 0.05 was evaluated as statistically significant. Serum Ni
levels of Group 2 were higher than the other study groups with no significance. Group 2 had statistically higher serum Si and As
levels than Group 1 and Group 3 (p < 0.01, p < 0.05, respectively). There was no statistical significance by means of serum B levels
among study groups. Increased serum levels of Si and As in smokers might induce atherosclerosis via inflammation, dyslipidemia
and burden oxidative stress. Besides, higher serum Ni levels of smokers might reflect its toxic effects. However, serum B was lower
in smokers probably related with its consumption in biological defence mechanisms. Monitorization of serum nickel, silicium,
arsenic and boron levels should be considered as biomarkers for smokers.

Keywords: Nickel; silicium; arsenic; boron; smoking

Sigara i¢imiyle olusan radikaller, inflamasyon ile oksidatif stresi uyararak kardiyoserebrovaskiiler ve solunum sistemi hastaliklar,
kanserler, fel¢ ve ani 6liime sebep olmaktadur. Tiitiin bitkisinde ve sigara dumaninda bulunan elementler kan dolagimi araciligiyla
perifer dokulara gegmektedir. Bu ¢alismanin amaci, kronik obstriiktif akciger hastaligi (KOAH) tanisi olmayan sigara igenlerde
serum nikel (Ni), silisyum (Si), arsenik (As) ve bor (B) diizeylerindeki degisiklikleri degerlendirmektir.Gereg ve Yontemler: Ca-
lisma gruplari sigaray birakanlar (Grup 1; n: 35; 15 kadin / 20 erkek), sigara igenler (Grup 2; n: 35; 13 kadin, 22 erkek) ve sigara
igmeyenlerden (Grup 3; n; 40; 20 kadin / 20 erkek) olusturuldu. Biyokimyasal parametreler Haseki Egitim ve Arastirma Hasta-
nesi Biyokimya Laboratuvarinda 6lgiildii. Serum element diizeyleri Istanbul Universitesi-Cerrahpasa, Cerrahpaga Tip Fakiiltesi
Biyofizik Anabilim Dali Eser Element Laboratuvarrnda Indiiktif Eslesmis Plazma Atomik Emisyon Spektroskopisi kullanilarak
6lgiildii. Istatistiksel analiz igin ANOVA testi ve Pearson’s korelasyon testleri kullanildi. p <0.05 istatistiksel olarak anlamli olarak
degerlendirildi. Grup 2’nin serum Ni diizeyleri diger galisma gruplarina daha yiiksek olmasina ragmen, istatistiksel anlamlilik
yoktu. Grup 2’nin serum Si ve As diizeyleri, Grup 1 ve Grup 3’ten istatistiksel olarak daha yiiksekti (p <0.01, p <0.05, sirasiyla
). Calisma gruplar: arasinda serum B diizeyleri agisindan istatistiksel anlamlilik yoktu. Sigara igenlerde artmis serum Si ve As
diizeyleri, inflamasyon, dislipidemi ve oksidatif stres araciligiyla ateroskleroza neden olabilir. Ayrica, sigara igenlerde serum Ni
diizeylerinin yiiksek olmasi, Ni'in toksik etkilerini yansitabilir. Bununla birlikte, sigara i¢enlerde serum B diizeyinin daha diisiik
olmasi, muhtemelen biyolojik savunma mekanizmalarinda tiiketilmesinden kaynaklanmaktadir. Serum nikel, silisyum, arsenik ve
bor diizeylerinin takibi sigara igenler igin biyolojik belirtegler olarak kullanilabilir.
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1. Introduction

Smoking-related diseases have increased the
number of deaths in developing countries,
reported by The World Health Organization
(1). Smoking is not only hazardous for
smokers, it also induces other healthy
individuals in many ways. Smoking acts as a
pathologic initiative factor that produces
oxidant status including reactive oxygen
species (ROS), damage for biomolecules like
DNA, RNA, proteins and enzymes, and
inflammation (2,3). Smoking not only
establishes a risk factor for
cardiocerebrovascular diseases (CCVD), but
also induces respiratory diseases and many
cancers especially lung cancer, stroke and
sudden death (4).

Cigarette includes many toxic elements and
metabolites like carbon monoxide and
cyanide. Toxic elements inhaled from the
tobacco smoke are transferred to blood
circulation and are accumulated in special
organs like lungs, liver, kidney. Smoking and
exposure to smoking disturb blood circulation
and peripheral tissue oxygenation both
directly or indirectly (5,6). Smoking is also
known to have a close relationship with trace
elements, which are essential inorganic
compunds for biological organism. Their
levels in the body and body fluids are effected
by nutritional, environmental and habitual
factors like smoking and alcohol abuse (7).

In the present study, we focused on serum
nickel (Ni), silicium (Si) and arsenic (As)
toxic elements and boron (B) as a protective
element for human health in smokers. Ni is
not an essential element for nutrition in
human metabolism. Its functional metabolism
could not be explained for humans and
animals. Humans are exposed to Ni by orally,
by inhalation and by cutaneously producing
inflammation and oxidative status within the
organism. One of the exposure of human body
to Ni is by smoking. Most of Ni in cigarette
smoke is volatile and its chemical
composition has not been explained yet (8,9).
Silicium (Si) that is one of the most abundant
elements in the world can be inhaled into the
respiratory system in different forms of
silicium oxide. Silica particles are transported
into the lungs via tobacco smoke inhalation
(10,11). Choux et al., reported that alveolar
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macrophages of a patient diagnosed with
pulmonary fibrosis associated with tobacco
was stated to contain many silica particles
(12). Heckman and Lehman presented that
rats had inclusions of Si in their lung
epithelial cells after being exposed to chronic
tobacco smoke (10). Individuals who do not
have smoking habit may just be exposed to Si
occupationally. Few data related with Si
might be due to the difficulties of its analysis
(13). Arsenic (As) is an element frequently
found especially in water, soil and air within
the environment. As toxicity can effect
millions of people causing pathologic
conditions in many body systems such as
gastrointestinal, cardiovascular, respiratory,
hematopetic and cutaneous region (14,15).
The biological and positive effects of boron
(B) have been discussed in several researches
related humans and animals. B has important
roles for mineral status, hormone, lipid and
energy metabolisms, bone structure, cell wall
metabolism and enzymatic reactions, anti-
oxidant defence by elimination of reactive
oxygen species and immune system (16-18).

Smoking is an initiative factor for
pathological ~ conditions  like  chronic
obstructive  pulmonary disease (COPD)
inducing oxidative stress via ROS production
from chemicals and additives. Despite the fact
that Ni, Si and Ar are known to be inhaled by
respiratory system, their specifity of being
toxic even with very minor concentrations and
their negative effects on biological organism
could not have been elucidated yet. The aim
of the present study was to evaluate the effects
of smoking on alterations of serum nickel,
silicium, arsenic and boron levels in smoking
individuals.

Materials and Methods
Study groups

The individuals who admitted to Outpatient
Clinic of Department of Respiratory Medicine
at Haseki Traning and Research Hospital,
accepted to join the present study with their
written consent included the study. The
ethical approval was taken from Istanbul
University-Cerrahpasa/Cerrahpasa ~ Medical
Faculty Ethics Committee. Serum levels of
Ni, Si, Ar and B were analyzed for the all
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individuals included in the study (n: 110). The
study groups were establihed as individuals
who quitted smoking (Group 1; n: 35; 15
female/20 male), who were smoking (Group
2; n:35; 13 female, 22 male) and who never-
smoked (Group 3; n; 40; 20 female/20 male)
(19).

Demographic variables of the individuals
included in the study such as age, gender and
body mass index, and systolic/diastolic blood
pressures were recorded.

Individuals who were diagnosed with COPD
(n: 2), diabetes mellitus (n: 4), metabolic
diseases (n: 1), cancer (n: 2) and autoimmune
diseases (n: 1), and who had pathologic values
for blood parameters (n: 2) were excluded
from the study. The blood samples of the
individuals were collected in the morning
after a night fasting interval into plastic blood
test tubes without any preservative in order to
prevent any metal or element interaction.
Whole blood samples were centrifugated
utilizing a Hettich Universal centrifuge at
3000 rpm for 20 minutes to obtain serum for
biochemical and element analysis.
Biochemical analysis were held in
Biochemistry Laboratory of Haseki Traning
and Research Hospital. All blood samples
with hemolysis were excluded from the study.

Centrifugated seum samples were collected in
Eppendorf tubes at -80 °C until the analysis of
serum elements.

Analytical method

Element analysis for serum levels of Ni, Si,
Ar and B was conducted using Inductively
Coupled Plasma Atomic Emission
Spectroscopy  (ICP-OES) (iCAP  6000-
Thermo) in Trace Element Laboratory of
Biophysics  Department of Cerrahpasa
Medical Faculty at Istanbul University-
Cerrahpasa. Each serum element analysis was
measured triplicate and their average was
evaluated. Standard solutions were prepared
for each analyzed element (Ni, Si, Ar, B) from
each of their 1000 pg/dL stock solutions.
Calibration graphs were drawn for every
element using these standard solutions and
deionized water as a blank solution. The
analysis of serum samples were done on the
same day using the same calibration method
in order to prevent any interaction from
medium features like temperature and
moisture. Element analysis was performed in
both axial and radial mode for each element.
Serum levels of analyzed elements were
expressed in micrograms per milliliter
(ug/mL) (2). The technical data related with
ICP-OES system are summarized in Table 1.

Table 1. Technical and Analytical Parameters of ICP-OES

Parameters Ni B Si As
Analysis of replicate number 3 3 3 3
Wavelength (nm) 206.200 249.775 251.611 189.040
Power (kW) 13 13 L3 g
Plasma gas flow (L/min) 15 15 15 15
Auxiliary gas flow rate (L/min) 15 15 15 15
Nebuliser gas flow (L/min) 0.7 0.7 0.7 0.7
Sample flow (L/min) 1.51 1.51 1.51 1.51
Pump speed (rpm) 100 100 100 100
Mist chamber Stumar master Stumar master Stumar master Stumar master
Nebuliser V-groove V-groove V-groove \/-groove
Max curve order 1 1 1 1
Calibration curve limit 0.999 0.999 0.999 0.999

ICP-OES: inductively coupled plasma atomic emission spectroscopy, Ni: nickel, B: boron, Si: silicium, As: arsenic
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Statistical analysis

Data obtained from analysis were evaluated
utilizing SPSS 21.0. Serum element levels
were expressed as means =+ standard deviation
(SD). ANOVA parametric test was used for
variables with normal distribution to evaluate
the mean within the three study groups. Non-
parametric tests as Kolmogrov and Tamhane
tests were used for variables without normal
distribution to evaluate the median within the
three study groups. The mean and median
values were evaluated within 95% confidence

interval. Pearson correlation analysis was used
for the evaluation of parameters among the
study groups and p < 0.05 was evaluated as
statistically significant.

2. Results

Demographic  data and  biochemical
parameters of study groups were given in
Table 2. There was no statistical significance
among study groups by means of age, body
mass index, systolic blood pressure and
diastolic blood pressure (Table 2).

Table 2. Demographic Data and Biochemical Parameters of Study Groups

Group 1 (n:35)

Group 2 (n:35)

Group 3 (n:40)

Elements (Ex-smokers) (Smokers) (Healthy controls)
Age 49+7 40+9 46+6
Gender (F/M) 15/20 13/22 20/10
BMI (kg/m2) 25.36+4.37 24.97+4.23 26.82+4.15
SBP (mmHg) 116.28+16.46 126.82+14.91 124.74+14 81
DBP (mmHg) 72.20+8.15 71.65+7.12 74.45+8.45
WBC (10%/mL) 7.16+1.02 7.45+1.62 6.85+1.42
Hgb (g/dL) 14.20+1.12 13.68+2.23 14.56+1.42
Hematocrit (%) 42.70+3.77 43.27+4.45 42.85+3.73
Glucose (mg/dL) 95.06+9.01 92.1644.45 96.87+8.02
FT; (ng/dL) 3.24+0.47 3.38+0.56 3.20+0.38
FT, (ng/dL) 1.21£0.53 1.1940.37 1.20+0.32
TSH (mIU/L) 1.67+0.40 1.80+0.87 1.73+£0.57
ALT (U/L) 21.83+8.92 25.70+7.60 17.90+5.97 &P
AST (U/L) 23.20+6.83 24.35+8.42 19.56+6.62 &
Uric acid (mg/dL) 4.80+0.97 4.70£1.10 4.38+1.43
Creatinin (mg/dL) 0.83+0.12 0.94+0.14 0.70+0.13 &P

TC (mg/dL) 173.12430.30
TG (mg/dL) 103.65+37.82
LDL (mg/dL) 98.75+34.69
HDL (mg/dL) 46.29+11.15

175.00+27.30
121.84+60.45
104.45+35.53
41.10£13.78

184.26+27.53
89.00+25.52 "
92.82430.20 ™"
53.12+13.67 "

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, WBC: white blood cell, Hgb: hemoglobin, FTs:
free triiodothyronine, FT,: free thyroxine, TSH: tyhroid stimulating hormone, ALT: alanine aminotransferase, AST: aspartate
aminotransferase, TC: total cholesterol, TG: triglyceride, LDL: low density lipoprotein, HDL: high density lipoprotein. Data are
shown as the means=SD. *Statistical comparison of Group 1 with Group 2 and 3, "Statistical comparison of Group 2 with Group 3.

#p < 0.05, » <0.01

No statistical significancy was found among
study groups in terms of white blood cells
(WBC), hemoglobin (Hgb), hematocrit, and
levels of serum glucose, free triiodothyronine,
free thyroxine levels and thyroid stimulating
hormone. Group 1 and Group 2 had
significantly higher serum alanine
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aminotransferase and aspartate
aminotransferase levels compared with Group
3 (p < 0.01). Serum creatinine levels were
statistically higher in Group 1 and Group 2
than Group 3 (p < 0.05). Group 1 and Group 2
had higher serum uric acid levels compared
with Group 3, however there was no statistical
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significancy. Serum levels of total cholesterol
(TC) were higher in Group 2 compared with
other study groups with no statistical
significancy. Serum triglyceride (TG) and low
density lipoprotein (LDL) levels were
statistically higher in Group 2 than Group 3 (p
< 0.05) and Group 1 with no statistical
significancy. However, serum high density
lipoprotein levels of Group 2 were
significantly lower than Group 3 (p < 0.05)
and Group 1 with no statistical significancy
(Table 2).

Serum Ni levels were higher in Group 2
compared with Group 1 and 3, however there
was no statistical significance. Serum Ar
levels were measured to be statistically lower

in Group 2 compared with Group 3, however
no statistical significancy was detected
between Group 1 and Group 3. Serum Si
levels were statistically higher in Group 2
than in Group 3 (p < 0.01). Group 1 also had
lower serum Si levels compared with Group 3,
but with no statistical significance. When
serum B levels were compared, Group 1 (0.04
+ 0.02 pg/mL) and Group 2 (0.03 = 0.01
ug/mL) had lower values of serum B levels
than Group 3 with no statistical significance
(Table 3).

The correlations between changes in variables
in Group 1 and Group 2 were given in Table 4
and Table 5, respectively.

Table 3. Serum Levels of Ni, Si, As and B in Study Groups

Group 1 (n:35)

Group 2 (n:35) Group 3 (n:40)

Elements (Ex-smokers) (Smokers) (Healthy controls)
Ni (ug/mL) 0.55+0.18 0.61+0.20 0.51+0.10
Si (ng/mL) 9.66+1.53 12.75+3.06 9.26+2.40 "
As (ng/mL) 0.08+0.02 0.120.03 0.07+0.02 ™

B (ug/mL) 0.04+0.02 0.03+0.01 0.05+0.02

Ni: nickel, Si: silicium, As: arsenic, B: boron. Data are shown as the means+SD. ®Statistical comparison of Group 1 with Group 2
and 3, Statistical comparison of Group 2 with Group 3. *p < 0.05, **p < 0.01.

Table 4. Correlations Between Changes in Variables in Group 2

Parameters r

Ni-TC 0.520**
Si-As 0.542**
Si-B 0.534**
As-B 0.385*
As-TG 0.354*
B-TC -0.410*
B-LDL -0.320*

r: correlation coefficient, Group 2: smokers, Ni: nickel, Si: silicium, As: arsenic,
B: boron, TG: triglyceride, TC: total cholesterol, LDL: low density lipoprotein. *p<0.05, **p < 0.01.

Table 5. Correlations Between Changes in Variables in Group 1

Parameters r
Ni-TC 0.530**
Si- WBC 0.626**
Si - Hgb 0.608**
As - Hgb 0.475*

As - Creatinine -0.433*

r: correlation coefficient, Group 1: ex-smokers, Ni: nickel, Si: silicium, As: arsenic, TC: total cholesterol, WBC: white blood cell, Hgb: hemoglobin. *p<0.05, **p < 0.01.
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3. Discussion

There is strong evidence related with smoking
and its pathological consequences in
biological organism invluding CCVD, many
cancer types especially lung cancer and
COPD (2,13). It has been accepted that serum
levels of elements such as Ni, Si and Ar are
higher in smokers and individuals who are
exposed to smoking than non-smokers,
whereas the underlying mechanisms related
with these isssue have not explained in detail
yet (9,13,15). Many studies related with B
reported that B was a protective element
functioning in decreasing the risk of CCVD
by inhibiting atherosclerosis, inflammation
and stroke, and supporting the immune system
by scavenging ROS (16,20). Our study groups
presented some  alterations in their
demographical data and  biochemical
parameters within reference ranges, but these
results did not reflect to their clinical
situation. In this study, we aimed to
investigate particular effects of serum Ni, Si,
Ar and B elements in smokers.

Ni and its compounds are toxic for biological
organism. The effects of Ni on biological
organisms depend on its chemical and
physical structure, concentration and exposure
time. Ni is a potentially toxic element that has
hazardous effects on lungs, kidneys, liver and
hematopetic system (8,9,13). There have been
also many studies related with healthy
individuals exposed to Ni. Gil et al. (21)
reported that whole blood Ni levels were
higher in smokers compared with non-
smokers with no statistical significance. Khlifi
et al (22) revealed out that there was a strong
correlation between smoking and whole blood
Ni levels. In a thesis related with heavy
metals, it was stated that smokers had higher
whole blood Ni compared with non-smokers
(8). Besides, urine Ni levels were also higher
in children who had seconhand exposure
smoking than un-exposed children (23).
Nickel levels of the lung tissue of smokers
were reported to be higher than non-smokers
(13). Consistent with the previos studies, the
present study revealed out that serum Ni
levels of smokers and individuals who quitted
smoking were higher than healthy controls
with no statistical significancy. There was a

positive correlation between serum Ni levels
and TC both in Group 1 and Group 2 that
might indicate the inflammation process in
blood vessels triggered by dyslipidemia.

Si and its chemical compounds are reported to
present on both the surface section and
interior components of tobacco leaves (11).
Thus, Si analyzed in cigarettes and its smoke
have a strong correlation with the
concentration of these Si compounds. Si is
distributed from inhalation into blood flow
leading to atherosclerosis via inflammation in
vital organs like lung, brain, liver and Kidneys.
It has been widely accepted that Si exposure
induced inclusion particles formation in
macrophages found in bronchiolar, alveolar
and interstitial space of lungs in smokers
(10,11,24). The difference of the present study
was that serum Si levels were analyzed in
study groups and our results were consistent
with the previous studies by means of Si
accumulation in biological tissues. The higher
serum Si levels in smokers compared with
healthy  controls  might  report the
bioaccumulation of Si in blood tissue. The
positive correlation of serum Si with WBC
and Hgb in Group 1 indicated that defence
mechanisms to compensate burden of ROS
and to improve oxygen status in biological
organism have just started.

Exposure to As for humans is not only by
water sources, also As is taken into the
organism via smoking and is excreted by
urine with a mean half-life of three or four
hours (25). While As is transfered through
alveolocapillary membrane, it is readily
distibuted to the whole body by blood flow.
Kucukkurt et al. (26) used As diluted drinking
water in rats to induce oxidative stress in
blood and vital tissues such as kidney, liver,
brain and heart. According to the results of
this work, Group 2 had significantly higher
serum As levels than Group 3 indicating the
accumulation of Si in blood tissue. Even the
half-life of As is about three to four hours and
its analytical determination is difficult, As
levels of the smokers in our study could be
detectable due to the fact that smokers had the
habit of smoking regularly. Besides, there was
a positive correlation between Si and As in
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smokers  supporting  their  synergistic
hazardous effects for organism. The higher
serum levels of TG and the positive
correlation between As and TG in Group 2
might indicate the deteriorating effect of As
on lipid profile. The higher value of creatinine
and the negative correlation between serum
As levels and creatinine in Group 1 might
present that the filtration functions of kidneys
started to improve after quitting smoking.
Serum As levels were positively corrrelated
with Hgb values in Group 1 that might be a
consequence of re-distribution of As from
organs like kidney, liver and brain. It is
known that As is excreted from blood tissue
quickly after smoking cessation by its short
half-life, so that its re-distribution would start
from the organs.

B is accepted as a protective element
regulating vital mechanisms for human health,
taking an active role in anti-oxidant defence
systems and immune system (16-18). Protano
et al. (23) reported that children who had
seconhand exposure had statistically higher
urine B Levels compared with un-exposed
children. Kucukkurt et al. (26) reported in As
induced oxidative stress in female and male
rats that B significantly decreased oxidant
status in liver, kidney, heart and brain tissues.
Although there is no significancy among
study groups by means of serum B levels, the
positive correlation of B with Si and As in
Group 2 might postulate the defence system
of B over the harmful effects of these
elements. B has a decreasing effect on lipid
molecules by diminishing their clustering and
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Abstract

The aim of this study is to compare the effect of glycemic control on both inflammatory parameters and vitamin levels in both
rheumatoid arthritis and fibromyalgia. A total of 76 patients with type 2 diabetes mellitus and rheumatoid arthritis and 76 pa-
tients with type 2 diabetes mellitus and fibromyalgia were retrospectively evaluated in terms of the levels of 25 hidroxy vitamin
D, vitamin B12, ferritin, folic asit, erythrocyte sedimentation rate, C-reactive protein, fasting blood glucose, hemoglobin Alc and
complete blood count. C-reactive protein, ratios of platelet to lymhocyte and neutrophil to lymhocyte (p<0.001) and erythrocyte
sedimentation rate (p=0.002) were significantly higher in patients with rheumatoid arthritis. However hemoglobin Alc, fasting
glucose level, monocyte to lymhocyte ratio and vitamin levels were similar between patients with rheumatoid arthritis and fibrom-
yalgia. Both groups were divided into two groups according to hemoglobin Alc being higher or lower than 7%. C-reactive protein
(p=0.037) and monocyte to lymhocyte ratio (p=0.050) were significantly higher in rheumatoid arthritis patients with hemoglobin
Alc27% than hemoglobin Alc<7%. However no significant difference was found in any parameter in fibromyalgia patients ac-
cording to the level of hemoglobin Alc. Our study results showed that the levels of hemoglobin Alc was similar in patients with
rheumatoid arthritis and fibromyalgia. And poor glycemic control accelerates inflammation in only rheumatoid arthritis, however
it does not seem to effect vitamin levels.

Keywords: Diabetes mellitus, Fibromyalgia, Rheumatoid arthritis, Vitamin D

Bu ¢alismanin amaci, romatoid artrit ve fibromiyaljili hastalarda, glisemik kontroliin hem inflamatuar belirtecler hem de vitamin
degerleri tizerine etkisini karsilagtirmaktir. Hem tip 2 diyabeti olan hem de romatoid artriti olan toplam 62 hasta, hem tip 2 diya-
beti hem de fibromiyaljisi olan 76 hastanin, 25 hidroksi vitamin D, vitamin B12, ferritin, folik asit, eritrosit sedimentasyon hizi,
C-reaktif protein, aglik glukoz diizeyi, hemoglobin Alc ve tam kan sayimi degerleri retrospektif olarak degerlendirildi. Romatoid
artritli hastalarda, fibromiyalji hastalarina gore eritrosit sedimentasyon hizi (p=0.002), C-reaktif protein, platelet/lenfosit ve nét-
rofil/lenfosit oranlar1 (p<0.001) belirgin yiiksek saptandi. Ancak hemoglobin Alc, aglik kan glukozu, monosit/lenfosit orani ve
vitamin degerleri her 2 grup arasinda benzer bulundu. Her 2 grup da, hemoglobin Alc degerinin %7'den fazla veya diisiik olmasina
gore iki gruba ayrildi. C-reaktif protein (p=0.037) ve monosit/lenfosit oranlar1 (p=0.050) romatoid artritli hastalardan hemoglobin
Alc degeri 2%7 olan hastalarda belirgin olarak yiiksek saptanirken, fibromiyaljili hastalarda hig¢bir parametre, hemoglobin Alc
degerine gore farklilik gostermedi. Bu galigma sonucuna gore, fibromiyalji ve romatoid artritte, hemoglobin Alc degerleri ben-
zerdir. Kotii glisemik kontrol fibromiyaljideki inflamatuar belirtegleri etkilemeyip, romatoid artritte inflamasyonu kotiilestirmekle
birlikte, her 2 hastalik grubunda da vitamin degerlerini etkiliyor gibi gériinmemektedir.
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1. Introduction

Rheumatoid arthritis (RA) is an inflammatory
disease which causes systemic complications
(1). There is evidence that fibromiyalgia is
also an inflammatory disease (2), however
this inflammation is accepted as low grade
(3). The C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) which
are using for monitoring and diagnosis of RA,
are classical markers of inflammation (4).
And the ratios of monocyte to lymhocyte
(M/L), neutrophil to lymphocyte (N/L) and
platelet to lymhocyte (P/L) which are also the
biomarkers of systemic inflammation (5),
have been reported to be a predictors in
rheumatoid arthritis (6). There are a few
studies which investigates the inflammatory
mediators in fibromyalgia. llgun et al showed
that there were no association between
fibromyalgia and both CRP and ESR (7).
Karabas and Emre et al. also reported no
relation with N/L and P/L. (8,9). Also the
pathogenesis of type 2 diabetes mellitus (DM)
is associated with inflammation (10). There
are contradictory results about the relation
between glycemic control and inflammatory
parameters. Some of these studies reported a
correlation between hemoglobin Alc (HbAlc)
and CRP (11) while the others reported no
correlation (12).

Moreover, systemic inflamation commonly
effects epithelial cells, absorptive areas and
villus structures of gastrointestinal tract (13)
where almost all vitamins are also absorbed
and usually coexists with gastrointestinal
dysbiosis and intestinal hyperpermeability
(14).

There are studies investigating the relation
between poor glycemic control and
inflammatory parameters or vitamin levels in
diabetics patients. However we could not find
any study which investigated the effect of
glycemic control on inflammatory parameters
and vitamin levels in both inflammatory
diseases and low grade inflammatory diseases.
In the light of above studies, we aimed to
investigate the effect of glycemic control on
both inflammatory parameters and vitamin
levels in inflammatory diseases.
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2. Materials and Methods

This study was a retrospective analysis of
patients who had both type 2 diabetes mellitus
(ICD-10: E11, E13 and subgroups) and
rheumatoid arthritis or fibromyalgia, between
January 2019 and April 2020 by searching the
patient files and computerized database. The
medical records of 76 patients who were
diagnosed as rheumatoid arthritis by a
specialist according to American College of
Rheumatology (ACR) 1987 Criteria (ICD-10:
MO05, MO06 and subgroups) were obtained.
And the medical records of 2058 patients with
fibromyalgia were obtained. 76 patients who
were diagnosed as fibromyalgia by a physical
medicine and  rehabilitation  specialist
according to  American College of
Rheumatology (ACR) 1990 Criteria (ICD-10:
M79 and subgroups) were randomly selected
from 2058 patients. Randomly selection was
performed with “random.org” (online random
number generator).

American College of Rheumatology 1990
Fibromyalgia Criteria is widespread pain with
tenderness at eleven or more of the eighteen
tender points more than three months (15).
The diagnosis of type 2 diabetes and
rheumatoid arthritis was confirmed from the
patient files. Almost all diabetes patients and
all rheumatoid arthritis patients were using
one or more medication (For type 2 diabetes:
insulin / oral anti-diabetic medication, for
rheumatoid arthritis: disease modifying anti
rheumatic drugs (DMARD) / steroids / anti
tumor necrosis factor agents (Anti-TNF) ).
But the other diabetes patients who took only
dietary treatment, had fasting blood glucose
values higher than > 126 mg/dl or HbAlc
values were higher than > 6.5%.

Inclusion criteria  were: patients  with
rheumatoid arthritis or fibromyalgia in
addition to type 2 diabetes were included to
this study. Exclusion criteria were as follows:
patients with no confirmation of type 2
diabetes or rheumatoid arthritis, antinuclear
antibodies  positivity and hematological
diseases, infectious diseases, malignancy,
patients who had vitamin supplementation and
patients who do not have any blood tests in
patient files.
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The medical records of 152 patients were
reviewed for gender, age, antidiabetics
medication (oral antidiabetics or insulin),
medication of rheumatoid arthritis, complete
blood count, ESR, CRP, rheumatoid factor,
anti-cyclic citrullinated peptide antibodies
(anti CCP), HbAlc, fasting glucose level and
vitamin levels (25 hidroxy vitamin D, vitamin
B12, ferritin, folic asid). The ratio of
neutrophil to lymphocyte (N/L) and platelet to
lymphocyte (P/L), monocyte to lymphocyte
(M/L) were taken from complete blood count.
The level of HbAlc < 7% was accepted as
good glycemic control (16).

The study was carried out with the approval of
the Council of Ethics of the Faculty of
Medicine of Eskisehir Osmangazi University
with the decision no 28 dated 03.11.20.

Statistical analysis

The distribution of continuous variables were
tested with “Shapiro-Wilk test” and each
descriptive statistic was mean =+ standart
deviation (SD) or median (25%-75%). Non-
normally distributed variables were performed
using the “Mann Whitney U test”. Normally
distributed variables were performed with

also presented as numbers (n) and
percentages (%). A p value <0.05 was
considered as statistical significant. All
analyses were performed using the SPSS
version 22.0 software (SPSS Inc., Chicago,
IL, USA).

3. Results

One hundred and thirty eight (101 female, 37
male) patients with the mean age of
58.69+10.44 (between 24-79 years) who met
the criteria were included to the study. 14
patients with rheumatoid arthritis was
excluded due to unconfirmed disease.

Information about DM medication of 39
(63%) patients with rheumatoid arthritis and
74 (97%) patients with fibromyalgia was
obtained. 50 (80%) patients were using at
least one DMARD, 33 (53%) patients were
using steroid treatment, 3 (5%) patients were
using anti-TNF treatment and 8 (12%)
patients were using salazopyrin, only 1 (0.1%)
patients were using azotiopurine. CRP, P/L,
N/L (p<0.001) and ESH (p=0.002) were
significantly  higher in  patients  with
rheumatoid arthritis. However HbAlc, fasting
glucose level, monocyte to lymhocyte ratio

“independent samples t-test”. The categorical and vitamin levels were similar between
variables (i.e., insulin and antidiabetics usage) patients with rheumatoid arthritis and
were evaluated with “Chi-square tests” and  fibromyalgia (p>0.05) (Table 1).

Table 1. Comparison of parameters between rheumatoid arthritis and fibromyalgia

Patients with Type 2 Diabetes Rheumatoid Arthritis Fibromyalgia p value
Mellitus (n=138) (n=62) (n=76)

Age** 58.08 £ 11.21 59.19 £9.82 0.534
Gender (female/male) n(%b) 43 (69.3%) / 19 (31.7%) 58 (76,3%) / 18 (23.7%) 0.359
Insulin usage (yes/no) 9 (23.1%) / 30 (76.9%) 13 (17.6%) / 61 (82.4%) 0.482
Oral Antidiabetics usage (yes/no) 33 (84.6%) / 6 (15.4%) 58 (78.4%) / 16 (21.6%) 0.426
HbAlc** 7.26 +1.92 7.31 £1.79 0.891
Fasting blood glucose** 149.23 + 68.86 150.42 +76.35 0.925
CRP** 18.56 +24.42 3.67+4.14 p<0.001
ESR** 2422 +13.28 15.94 £ 10.66 0.002
Neutrophil/lymphocyte rate** 3.17+3.01 1.87+0.73 p<0.001
Platelet/lymhocyte rate** 151.08 = 85.86 112.05 +34.87 p<0.001
Monocyte/lymhocyte rate** 0.30 £0.12 0.25 £0.37 0.325

25 hidroxy vitamin D** 21.60 £13.02 19.62 +10.12 0.392
Vitamin B12** 338.55 + 146.18 375.39+172.91 0.267
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Ferritin* 48.80 (15 - 97.90) 29,0 (18 - 51.50) 0.105
Folic acid** 7.84 £4.84 7.48 £2.48 0.679

*median (25-75%) **mean + standard deviation (HbAlc: Hemoglobin Alc, CRP: C reactive protein, ESR:
Erythrocyte sedimentation rate)

55 rheumatoid arthritis patients who had and monocyte to lymhocyte ratio (p=0.050)
HbAlc records, were divided into two groups  were significantly higher in patients with
according to HbAlc value. CRP (p=0.037) HbAlc > 7% (Table 2).

Table 2. Comparison of inflammatory parameters and vitamin levels according to HbAlc in patients with
rheumatoid arthritis

Patients with Rheumatoid Arthritis HbAlc <7% HbAlc>7% p value
(n=55) (mean + standard deviation) (mean + standard deviation)
(n=32) (n=23)

CRP 12.69 + 16.84 27.10 £31.49 0.037
ESR 23.10+12.73 25.05 + 14.83 0.629
RF 121.83 +£218.89 181.16 £250.52 0.478
Anti-CCP 158.74 £ 114.45 73.14 + 88.37 0.173
Neutrophil/lymphocyte rate 3.42 +£3.98 3.02+1.55 0.647
Platelet/lymhocyte rate 155.36 £ 100.10 148.66 + 74.45 0.787
Monocyte/lymhocyte rate 0.27 £0.12 0.34+0.11 0.050
25 hidroxy vitamin D 17.78 £7.93 26.79 £ 17.36 0.059
Vitamin B12 343.86 = 147.63 306.67 = 134.76 0.478
Ferritin* 64.56 (12.17 — 99.25) 98.77 (7,0 — 159,5) 0.897
Folic acid 7.18 £4.27 7.76 £ 4.58 0.772

*median (25-75%) (CRP: C reactive protein, ESR: Erythrocyte sedimentation rate, RF: Rheumatoid factor, Anti-
CCP: anti-cyclic citrullinated peptide antibodies)

Also 73 fibromyalgia patients who had significant difference was found in any
HbA1c records, were divided into two groups  parameter (Table 3).
according to HbAlc value, however no

Table 3. Comparison of inflammatory parameters and vitamin levels according to HbAlc in patients with
fibromyalgia

Patients with Fibromyalgia (n=73) HbAlc <7% HbA1c>7% p value
(mean =+ standard deviation) (mean + standard
(n=43) deviation) (n=30)
CRP 3.44+4.53 3.71 £3.41 0.864
ESR 16.09 £8.11 15.38 £14.63 0.856
Neutrophil/lymphocyte rate 1.80 +£0.73 1.91 +£0.67 0.525
Platelet/lymhocyte rate 110.61 £30.58 113.06 + 39,0 0.764
Monocyte/lymhocyte rate 0.22 £0.05 0.31£0.59 0.324
25 hidroxy vitamin D 1943 +11.12 18.84 +£7.98 0.817
Vitamin B12 351.85+151.840 401.93 +197.76 0.242
Ferritin* 48.38 (19.5 — 53.25) 50.70 (18,0 — 68.25) 0.758
Folic acid 7.78 £2.42 7.17 £2.57 0.432

*median (25-75%) (CRP: C reactive protein, ESR: Erythrocyte sedimentation rate)
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4. Discussion

In this study, we investigated the effect of
glycemic control on both vitamin levels and
inflammatory parameters. Rheumatoid
arthritis was selected for first group due to the
underlying mechanism “inflammation”. Also,
in recent studies, it has been reported that
fibromyalgia also progresses with a systemic
inflammation (2), but this inflammation is low
grade (3). Fibromiyalgia was selected for
second group due to this “low grade
inflammation”. Our study results showed that,
all inflammatory parameters were higher in
RA patients compared to FM patients, as
expected. However HbAlc and vitamin levels
were similar in both groups. It is already
known that rheumatoid arthritis is associated
with diabetes mellitus and insulin resistance
(17) Also fibromyalgia is associated with
diabetes mellitus and high levels of HbAlc.
Tishler et al. found that patients with both
diabetes and fibromyalgia had significantly
higher levels of HbAlc than diabetes patients
without fibromyalgia (18).

When we evaluated in terms of glycemic
control: the level of inflammatory parameters
such as CRP and monocyte to lymphocyte
ratios were higher in rheumatoid arthritis
patients with poor glycemic control; however
in fibromyalgia patients, no inflammatory
parameters change according to glycemic
control. Inflammation in rheumatoid arthritis
is characterised by higher levels of cytokines
such as interkeukin-6 and TNF-a which also
induce insulin resistance and diabetes mellitus
(17). And using glucocorticoid in RA, can
disrupt glucose metabolism (19). And also the
pathogenesis of diabetes mellitus type 2 is
associated with immune system and CRP,
interleukin-1p  and interleukin-6 has been
reported to be elevated (20). Both type 2
diabetes mellitus and rheumatoid arthritis are
associated with  immune system and
inflammation. We believe these two disease
may effect each other, poor glycemic control
accelerates  inflammatory  processes in
rheumatoid arthritis. We attribute the lack of
this effect in fibromyalgia to being
inflammation low grade. Similar to our study
CRP was found higher in 83 rheumatoid
arthritis patients with a poor glycemic control

(HbAlc > 6%) than 213 patients with a good
glycemic control, and also it was reported that
any relation was not found between usind
DMARD and HbAZc. (21). In our study 80%
of RA patients were using DMARD. The
relationship between DMARD and HbAlc
could not be evaluated due to the small
number of patients who did not use DMARD.

In the literature, vitamin D has been
investigated mostly among the vitamins in
patients with diabetes, fibromyalgia and
rheumatoid arthritis. In many studies the
levels of vitamin D was found lower in both
fibromyalgia (22) and rheumatoid arthritis
(23). However, there are conflicting results
about vitamin D and glycemic control. In
some studies it was reported that vitamin D
deficiency is associated with poor glycemic
control (24) and insulin resistance (25), in
others no associaton was reported (26). In our
study, any relation was not found between
vitamin D deficiency and glycemic control.
Also there was not found any relation between
HbAlc and other vitamins. Similar to our
study results, Karatoprak et al. reported no
association between glycemic control and
vitamin B12 and folic asid levels (27).

The limitations of our study are its
retrospective design, the small sample size
and the lack of control group which has only
diabetes not rheumatologic disease. Further
prospective studies are needed with higher
numbers of patients. To the best of our
knowledge, it is the first study which
compares inflammatory parameters and
vitamin levels according to glycemic control
in fibromyalgia and rheumatoid artritis, this is
the strength of our study.

In conclusion, the levels of HbAlc was
similar in patients with rheumatoid arthritis
and fibromyalgia. And poor glycemic control
accelerates inflammation in  rheumatoid
arthritis, however glycemic control does not
seem to effect vitamin levels. Specialist need
to have awareness of rheumatoid arthritis with
diabetes mellitus in clinical practise and
provide more aggresive intervention for both
inflammation ~ and  glycemic  control.
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Abstract

Tears of the rotator cuff (RC), which is one of the shoulder joint stabilizers, are among the most important causes of shoulder pathologies.
Patients who do not benefit from conservative treatment usually require surgical treatment, and arthroscopic repair is generally preferred.
Re-rupture after RC repair is one of the most common complications. The purpose of this study was to examine the relationship of rotator
cuff re-rupture (RCR) with preoperative muscle atrophy and to evaluate whether it is possible to predict its occurrence. Eighty-seven pa-
tients who underwent arthroscopic repair due to medium (1-3 cm) full-thickness RC tears and were followed for at least 1 year were eva-
luated. Demographic data of the patients such as age, gender, affected side, and history of diabetes mellitus, hypertension, hyperlipidemia,
and smoking were collected. The repair method (singlerow or doublerow) was recorded. The Constant-Murley Shoulder Score and Oxford
Shoulder Score were calculated in preoperative and final controls. In the postoperative 1st year, improvements in the RC and re-rupture
were evaluated by ultrasonography (USG). Supraspinatus (SS) atrophies were classified using the modified tangent grading method based
on the preoperative magnetic resonance imaging (MRI) results of the patients. On USG, 19 (21.8%) patients had re-rupture and 68 (78.2%)
had healing. According to the preoperative MRI results of the patients, 48 (55.2%) patients were found to have first-degree SS muscle atrop-
hy, 29 (33.3%) patients second-degree SS muscle atrophy, and 10 (11.5%) patients third-degree SS muscle atrophy. The atrophy degrees of
re-ruptured patients on preoperative MRI were higher than those of healed patients(P<0.001). There was a statistically significant difference
in terms of re-rupture according to the preoperative MRI grade of the patients (P<0.001). While re-rupture occurred in all of the third-deg-
ree cases by MRI, 24.1% of the second-degree patients and 4.2% of the first-degree patients had re-rupture. The highest rate of re-rupture
was seen in third-degree cases and the lowest in first-degree cases. Regarding RCR, we can say that SS muscle atrophy is a risk factor, its
probability increases as its degree increases, and it can be predicted preoperatively. We believe that these findings will guide practitioners in
determining the most appropriate treatment and predicting the prognosis of patients in the postoperative period.

Keywords: Rotator cuff rupture, rotator cuff re-rupture, supraspinatus muscle atrophy

Omuz eklemi stabilizatérlerinden olan rotator manget (RM)' in yirtiklar: omuz patolojilerinin en 6nemli nedenlerinden biridir. Konservatif
tedaviden fayda goremeyen hastalara genellikle cerrahi tedavi gerekmektedir ve genelde artroskopik tamir tercih edilir. RM onarimi sonrasi
yeniden yirtilma en sik kargilagilan komplikasyonlardandir. Caligjmamizin amaci; rotator manset yeniden yirtilmanin preoperatif kas atrofi-
si ile olan iligkisini incelemek ve yeniden yirtilma olusumunu tahmin etmenin miimkiin olup olmadigini degerlendirmektir. Medium (1-3
cm) boyutunda tam kat rotator manget yirtiklar1 nedeni ile artroskopik tamir yapilan, en az 1 yillik takipte olan 87 hasta degerlendirildi.
Hastalarin yas, cinsiyet, etkilenen taraf, diabetes mellitus, hipertansiyon, hiperlipidemi ve sigara kullanimui gibi demografik verileri toplandi.
Tamir yontemi (tek sira ve ¢ift sira) kaydedildi. Preoperatif ve son kontrolde Constant Murley Shoulder Score ve Oxford Shoulder Score
kullanildi. Postoperatif 1. yilda rotator mangette iyilesme ve yeniden yirtilma agisindan Ultrasonografi (USG) ile degerlendirildi. Hastalarin,
preoperatif ¢ekilen Manyetik Rezonans (MR) gorintiilerinden modifiye tanjant derecelendirme yontemi ile supraspinatus (SS) atrofileri
smiflandirildi. USG' de 19 (21,8%) hastada yeniden yirtilma, 68 'inde (78,2%) iyilesme saptandi. Hastalarin preoperatif gekilen MR' larinda;
48 (55,2%) hasta 1. derece, 29 (33,3%) hasta 2. derece ve 10 (11,5%) hasta 3. derece SS kas atrofisi oldugu saptandu. Preoperatif MR' da yeni-
den yirtilma olanlarin saglam olanlara gére dereceleri daha yiiksek saptandi (p<0.001). Hastalarin preoperatif MR derecesine gore yeniden
yirtilma agisindan istatistiksel olarak anlamli farklilik vardi (p<0.001). MRI 3. derece olanlarin tamaminda tekrar yirtilma yasanirken 2.
derece olanlarin % 24,1' inde, 1. derece olanlarin ise % 4,2' sinde yeniden yirtilma olusmustur. En ¢ok yirtilma orani 3. derece, en az 1. derece
olgularda gorilmistiir. Rotator manget yeniden yirtilma agisindan; SS kas atrofisinin risk faktorii oldugunu, derecesi arttik¢a olma ihtima-
linin arttigin1 ve preoperatif tahmin edilebilecegini s6yleyebiliriz. Bu durum hastaya en uygun tedavinin belirlenmesinde ve postoperatif
donemde prognozu belirlemek agisindan yol gosterici olacagi kanaatindeyiz.

Anahtar Kelimeler: Rotator manget yirtig1, rotator manset yeniden yirtigi, supraspinatus kas atrofisi

Received 11.03.2021  Accepted 17.03.2021  Online published 17.03.2021

Bicici V, Nalbant E, Bingol I, Predictability of Re-rupture After Arthroscopic Repair of Medium Rotator Cuff Tears, a Retrospective Study, Osmangazi Journal of Medicine,

2021; 43(4):388-395 Doi: 10.20515/0td.895350

388


https://orcid.org/0000-0003-3923-1060
https://orcid.org/0000-0003-4252-5326
https://orcid.org/0000-0003-0097-3905

Predictability of Re-rupture After Arthroscopic Repair of Medium Rotator Cuff

Tears, a Retrospective Study
I EEEEEEE—

1. Introduction

The rotator cuff (RC) consists of four muscles
and their tendons that stabilize the humeral
head within the shoulder joint and prevent its
upward displacement against the deltoid force
[1]. Rotator cuff tear (RCT) is one of the most
important causes of shoulder problems and its
prevalence increases with age [2,3]. Surgical
treatment is usually required for patients
whose complaints and functional impairments
persist  despite  conservative  treatment.
Arthroscopic repair has long been considered
the standard surgical treatment method for
RCT [4,5].

One of the most common complications after
RCT arthroscopic repair is rotator cuff re-
rupture (RCR), a major concern for shoulder
surgeons [6,7]. Studies have reported that
patients who developed RCR after RC repair
had inferior postoperative clinical outcomes
compared to patients who recovered [8-10].
In many studies, the RCR rate varied
depending on the patient group selected for
the study and the method of evaluation [9-
13]. Among the factors that pose a risk for
RCR are patient factors such as age and
history of smoking, diabetes mellitus (DM),
hypertension (HT), and hyperlipidemia (HL);
preoperative factors of tissue quality such as
supraspinatus (SS) muscle atrophy, fatty
degeneration, and tendon mobility; and other
factors such as intraoperative surgical
technique, postoperative  stiffness, and
rehabilitation [8,14-19]. Although many risk
factors for RCR have been reported, the size
of the preoperative tear and fatty infiltration
are among the most common and important
causes [7,20]. It has been shown that muscle
atrophy occurring in the RC is irreversible
with surgical repair and is associated with
poor outcomes [21,22].

Despite the existence of extensive studies
showing that many risk factors are effective
for RCR after RCT repair, there is still
controversy about whether RCR can be
predicted preoperatively. Predicting RCR in
the preoperative period would be very useful
for both surgeons and patients in determining
the surgical treatment method, taking
precautions, and determining the
postoperative prognosis.

The purpose of our study is to define the RCR
rate and associated risk factors after RCT
arthroscopic ~ repair by  standardizing
intraoperative and postoperative factors. In
particular, we aim to examine the relation of
RCR with muscle atrophy and to evaluate
whether it is possible to predict the occurrence
of RCR preoperatively. Our hypothesis is that
it is possible to predict RCR in patients with
RCT in the preoperative period.

2. Materials and Methods
Study design and participants

We retrospectively reviewed the records of
patients who were operated on for RCT at a
single center by the same surgeon between
July 2015 and September 2019. A total of 281
patients  treated surgically with the
arthroscopic method were determined.

As per the inclusion criteria of the study,
patients were included if they underwent
arthroscopic repair due to full-thickness RCT
with a size of 1-3 cm (medium) according to
the Cofield classification [23] and were
followed for at least 1 year. Patients were
excluded if they had undergone tenodesis for
previous shoulder surgery; if they experienced
implant failure or trauma-related RCR,
simultaneous adhesive capsulitis, advanced
glenohumeral arthritis, or biceps pathology;
and if they did not want to be included in the
study. Thus, 87 patients who fulfilled the
criteria were enrolled in the study.

The study protocol was approved by the
Ethics Committee of Ankara City Hospital
(Reference  Number: E1-21-1482). Written
informed consent was obtained from all
patients.

Demographic data of the patients such as age,
gender, affected side, and history of DM, HT,
HL, and smoking were collected. The repair
method applied in intraoperative RCT repair
was recorded as singlerow (sr) or transosseous
equivalent doublerow (dr). The Constant—
Murley Shoulder Score (CSS) [24] and the
Oxford Shoulder Score (OSS) [25] were
calculated to evaluate functional results in the
preoperative and final controls.
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Imaging plays a vital role in pre- and
postoperative evaluation of the shoulder.
Ultrasonography (USG) is an excellent
modality for evaluating the shoulder
postoperatively because of its high spatial
resolution and dynamic imaging properties.
Although there is a learning curve, USG
examination of the shoulder can be focused
and is not encumbered by metal anchors or
implants. Similar to what is observed in
magnetic resonance imaging (MRI), repaired
RC tendons may also demonstrate a variable
and heterogeneous appearance in USG for
years after surgery [26]. All patients were
evaluated by USG in terms of healing of the
RC and re-rupture in the postoperative 1st
year. Dynamic evaluation was performed with
a 12L linear probe (9-14 MHz) using a
General Electric Healthcare brand Logiq 9
model ultrasound device in our center. SS
atrophies were classified using the modified
tangent grading method [27] from the first
section where the scapula appeared in the Y-
shaped  sagittal obligue images on
preoperative MRIs of all patients.
Accordingly, the cases where the SS muscle
was above the imaginary line passing through
the upper boundaries of the scapular spine and
coracoids process were grade 1, those in
which it was tangent to the line were grade 2,
and those in which it was clearly below the
line were determined as grade 3.

Perioperative management

All surgeries were performed in a single
center by the same orthopedic surgeon. All
patients were situated in the sunbed position
with hypotension (systolic blood pressure: 80
to 100 mmHg) under general anesthesia, and a
joint pressure pump was operated while
maintaining it at about 50 mmHg.
Postoperative intravenous analgesic was
administered to  patients for whom
interscalene block could not be performed.
Postoperative definitions of tears, repair types,

subacromial decompression,  additional
interventions, intraoperative complications,
and operative time were recorded.

Anteroposterior lengths of the tears were
measured under arthroscopic imaging using a
calibrated probe. Considering the tension of
the RC, sr or dr repairs were performed.
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Postoperative management

Oral analgesic and nonsteroidal
antiinflammatory drugs were prescribed at the
time of discharge. A shoulder arm sling was
used for immobilization for 4 weeks
postoperatively.

A similar rehabilitation protocol was applied
for all patients after surgery. Pendular
exercise was started on the postoperative 1st
day. On the 15th day, the sutures were
removed and 4-way isometric exercises and
passive exercises of up to 90° were started. In
addition to isometric exercises, active
exercises of up to 90° and passive exercises
between 90° and 120° were added at the 1st
month controls. After the 6th week, full range
of motion active exercise was started. From
the 2nd month, strengthening exercises
against resistance were started. After 3
months, patients returned to daily activities
without any restrictions.

Study measurements

Outcome measurements were collected and
scored by one research coordinator. Patient
outcome scores were recorded preoperatively
and postoperatively.

Constant-Murley Shoulder Score

The CSS is a comprehensive and comparable
assessment of shoulder function [24]. This
patient- and clinician-completed survey
contains four subscales: pain (15 points),
activities of daily living (20 points), strength
(25 points), and range of motion including

forward elevation, external rotation,
abduction, and internal rotation of the
shoulder (40 points). A higher score

represents higher quality of function.
Oxford Shoulder Score

The OSS allows self-assessment of pain and
function of the shoulder; it is used in cases of
shoulder operations other than stabilization
[25]. It contains 12 items: 4 about pain (2 for
pain, 2 for interference with pain) and 8 about
daily functions. Each item is scored according
to 5 Likert-type categories, where 1= no
pain/easy to do, 2= mild pain/little difficulty,
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3= moderate pain/moderate difficulty, 4=
severe pain/extreme difficulty, and 5=
unbearable/impossible to do. In the revision
study and the online form, the item scoring is
from O (worst) to 4 (best).

Statistical analysis

Data analyses were performed using SPSS
22.0 for Windows (IBM Corp., Armonk, NY,
USA). Whether the distribution of continuous
variables was normal or not was determined
by Kolmogorov—Smirnov test or Shapiro—
Wilk test. The Levene test was used for the
evaluation of homogeneity of variances.
Continuous data were described as mean + SD
and median (minimum-—maximum) for
skewed distributions. Categorical data were

Table 1. Demographic data.

described as number of cases (%). Differences
in statistical analysis among non normally
distributed variables between two independent
groups were compared by Mann-Whitney U
test. Categorical variables were compared
using the Pearson chi-square test or Fisher
exact test. In addition, the differences in non
normally distributed variables between two
dependent groups were analyzed by Wilcoxon
test. Values of P< 0.05 were accepted as
significant in all statistical analysis.

3. Results

The mean age of our patients was 60.97 +
9.46 years, and 36 were men while 51 were
women. The demographic characteristics of
the patients are presented in Table 1.

All cases (n:87)

Gender Male
Female
Age (years)
Average follow-up time (months)
Side Right
Left

Hyperlipidemia
Diabetes mellitus
Hypertension

Smoking

36 (41.4%)

51 (58.6%)
60.97+9.46

42.99+15.75 44(17-71)

46 (52.9%)
41 (47.1%)
9 (10.3%)
23 (26.4%)
39 (44.8%)
12 (13.8%)

In postoperative USG, 19 (21.8%) patients
had RCR and 68 (78.2%) had improvement.
When SS atrophies were classified according
to the modified tangent grading method based
on the preoperative MRI results of the
patients, 48 (55.2%) patients were found to
have first-degree SS muscle atrophy while 29
(33.3%) patients had second-degree and 10
(11.5%) patients had third-degree. There was
a statistically significant difference between
the patients with re-rupture and those who
were healthy in terms of preoperative MRI
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grades (P<0.001). Preoperative MRI grades of
those with re-rupture were higher than those
of healthy patients. There was also a
statistically significant difference in RCR
according to the preoperative MRI grades of
the patients (P<0.001). While all of the third-
degree MRI patients experienced re-rupture,
24.1% of the second-degree patients and 4.2%
of the first-degree patients did. The highest
rate of re-rupture was observed in third-degree
cases and the lowest rate was observed in
first-degree cases (Table 2).



Osmangazi Tip Dergisi, 2021

Table 2. RCR rates according to preoperative MRI (modified tangent) degree.

Preop. MRI (modified tangent)

1
n (%)
Re-rupture 2 (4.2%)
Healthy 46 (95.8%

2 3 P
n (%) n (%)
7 (24.1%) 10 100.0% <0.001
22 (75.9%) -

Categorical variables are expressed as either frequency or percentage and categorical variables were compared

using the Pearson chi-square test or Fisher exact test.

The preoperative mean CSS value of the
patients was 36.51 + 9.50 while the mean
postoperative value was 81.13 + 5.46;
postoperative values were thus statistically
significantly  increased  compared to
preoperative (P<0.001). The preoperative
mean OSS value of the patients was 17.99 +

+ 3.13, and the postoperative values were
statistically significantly increased compared
to preoperative (P<0.001). The postoperative
CSS and OSS values of the patients with re-
rupture were found to be statistically
significantly lower than those of patients who
recovered (P<0.001) (Table 3).

4.40, the mean postoperative value was 37.86

Table 3. CSS andOSS values.

Re-rupture Healthy
X+SD Median (min—-max) X+SD Median (min—-max) P
Preop. CSS 39.95+12.63 35 (28-60) 35.54+8.28 34 (26-64) 0.464
Postop. CSS 73.26+4.58 74 (66-80) 83.32+3.20 83 (72-89) <0.001
CSS change 33.32+12.5 36 (14-48) 47.78+8.66 8 (21-60) <0.001
Preop. OSS 19.37+5.47  17(14-28) 17.60+4.02 17 (13-32) 0.466
Postop. OSS 33.68+2.47 34(30-37) 39.03£2.14 39 (32-43) <0.001
OSS change 14.32+5.38 15 (6-20) 21.43+4.47 21 (7-28) <0.001

Continuous variables are expressed asmean + standard deviation (SD) and median (minimum-maximum).
Continuous variables were compared with the Mann-Whitney U test.

underwent dr, there was no statistically
patients were treated by dr and 56 (64.4%) by  significant difference between the groups in
sr RC repair technique. Although the rate of terms of postoperative USG (P> 0.05) (Table
re-rupture was higher in patients who 4).

underwent sr repair compared to those who

It was determined that 31 (35.6%) of the

Table 4. Surgery technique.

Surgery technique

dr (n:31) sr (n:56) P
n (%) n (%)
Postop. USG Re-rupture 5 16.1% 14 25.0% 0.337
Healthy 26 83.9% 42 75.0%

Categorical variables are expressed as either frequency or percentage and categorical variables were compared
using the Pearson chi-square test or Fisher exact test.

Although the rates of HL, DM, and HT were (P> 0.05). There was no statistically

higher in patients with re-rupture compared to
healthy patients, these differences between the
groups did not reach statistical significance

significant difference between re-rupture or
recovery according to smoking habits (P>
0.05). No complications that would require
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treatment developed in any of our patients
during the postoperative period.

4. Discussion

As the most striking result of our study, SS
muscle atrophy was found to be a risk factor
for RCR. Accordingly, we can say that RCTs
can be predicted in terms of RCR in the
preoperative period. We evaluated patients
with similarly sized RCTs in this study by
standardizing the tear size, which is the most
important risk factor for RCR, and thus tried
to reduce the confounding effect of this
situation.

Jeong et al. [7] stated that RCR can be
predicted most effectively when the SS
occupation ratio is <43%. Shin et al. [27]
concluded that RC repair can positively affect
SS muscle atrophy in the postoperative
period. Thomazeau et al. [28] reported that SS
muscle atrophy on preoperative MRI was a
strong predictive factor for RCR. In our study,
there was a positive correlation between SS
muscle atrophy grade and RCR according to
the modified tangent grading method
performed on preoperative MRI. As the
amount of atrophy increases in the SS muscle,
the possibility of RCR increases. We can thus
say that a prediction can be made about the
possibility of RCR depending on the degree of
atrophy in the preoperative SS muscle.

Hein et al. [29] reported that patients who
underwent repair with the dr technique had a
lower RCR rate than those treated with the sr
technique. Millett et al. [19] showed in their
meta-analysis that the dr repair technique
resulted in a lower RCR rate compared to sr,
but they found no difference in clinical
outcomes between the two techniques. Zhang
et al. [30] showed in their meta-analysis that
the dr repair technique had a lower RCR rate
than sr, especially in cases of full-thickness
RCTs larger than 3 cm. In our study, in
contrast to the findings previously reported in
the literature, it was observed that there was
no statistically significant difference in terms
of RCR between patients operated on with dr
and sr techniques.

Tears, a Retrospective Study

Bishop et al. [31] reported that functional
outcomes were significantly worse in patients
with RCR. However, a systematic review of
13 studies [32] failed to determine whether
functional outcomes of patients with
improved RC repairs were permanently
superior to those with RCR. Many studies
have shown that RCR does not affect pain or
clinical function, but some studies have
indicated that patients with RCRs have lower
clinical function [33-35]. In our study, it was
observed that patients with RCR in terms of
functional results had lower scores than those
who recovered. We think that the lack of
consensus on clinical function and pain
among those who recovered from RCR in the
literature is due to the fact that patient groups
and tear sizes were not standardized.

While some authors [36,37] have claimed that
DM s associated with RCR, Le et al. [12]
reported that there was no significant
relationship between them. Jeong et al. [7]
also reported that there was no significant
relationship between DM, HL, or HT and
RCR in their study. In our study, no
significant difference was found between
patients with and without DM, HT, or HL in
terms of RCR.

The limitations of this study were its
retrospective nature and the fact that USG is a
subjective method of evaluation in terms of
RCR. Also, the number of cases could have
been higher. The strength of our study was
that we standardized the size of rupture, which
is the most important risk factor for RCR.

In patients with RCT, we can say that the
degree of SS muscle atrophy as examined in
preoperative MR is a risk factor for RCR and
RCR can be predicted by evaluating this
preoperatively. As the degree of SS muscle
atrophy increases, the possibility of RCR
increases. Estimating the preoperative RCR
will guide practitioners in determining the
most appropriate treatment and in predicting
the prognosis of patients in the postoperative
period.
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Abstract

Augmentation of viability of random pattern flaps has long been an issue in plastic surgery. Up to date no agents were clinically
introduced. Atorvastatins are used clinically for lipid lowering. They are also effective on flap survival with their angiogenic, an-
ti-inflammatory, antioxidant effects with systeic administration. In this study, Atorvastatin is used topically for flap survival allevi-
ation in Mc Farlane flap in rats. Wibstar albino type 20 male rats weighing about 180-230 grams were classified as experiment and
control group. Results were evaluated by flap necrosis ratios, lymphocyte cells, neutrophile cells, capillary and granulation tissue
density on the 7th postoperative day.. Flap necrosis areas were evaluated with Sasaki's paratemplate method. Tissue biopsies of 1x1
cm at the transition zone between necrotic and healthy tissue, were embedded in parafin blocks after fixation in 10% formalin.
Biopsies were sliced by 4 micrometer thickness with a microtome. Cross sections were painted with hematoxylene eosin and eva-
luated with a light microscope. Whitneyy U test was performed for clinical and histopathological evaluation of groups (p<0,05).
Flap viability was alleviated. Average necrosis ratios on flaps were 32.1% in the control group and 14.17% in experimental group.
Capillary tissue and neutrophile cell density were found to be higher in atorvastatin group. . Granulation tissue and lymphocyte
cell density were not found significantly higher.. Atorvastatins, when applied topically, are effective on flap survival. Further studies
should be carried out for human clinical use.

Keywords: Flap, survival, Atorvastatin, topically , angiogenesis

Random fleplerin yagayabilirliginin arttirilmas: plastik cerrahide,siiregelen aragtirmalara konu olmustur. Bir ¢ok ajan denenmis
ancak ¢ogu klinik kullanima girememistir. Atorvastatinler lipid diisiiriicti olarak kullanilmaktadir. Ayrica , sistemik uygulama ile
flep yasayabilirligini , arttirdiklar1 deneysel olarak gosterilmistir. Bu galiymada atorvastatinin , topikal uygulama ile flep yasayabi-
lirligine etkisi aragtirilmugtir. 180-230 gram agirhginda wibstor albino tipi , 20 erkek rat kontrol ve deney grubu olarak ayrilmistir.
Her bir grupta , Mc Farlane flebi eleve edilmis , deney grubunda flep izerine, hazirlanan atorvastatin krem uygulanirken;kontrol
grubu herhangi bir tedavi almamustir. Islemden 7 giin sonra flep saglikli ve nekrotik doku gegis zonundan 4 mm’ lik kesitler halinde
doku 6rnekleri alinarak ,hematoksilen eozin ile boyanmis ve 151k mikroskobu altinda lenfosit hiicre yogunlugu, notrofil hiicre
yogunlugu , kapiller dansite ve granulasyon dokusu dansitesi agisindan incelenmistir. Fleplerdeki nekroz alanlar sasaki kagidi
metodu ile isaretlenmis, isaretleme AUTOCAT 2012 programina aktarilarak fleplerdeki nekroz oranlar1 bulunmustur. Histolojik
parametlerin ve fleplerdeki nekroz oranlarinin kargilagtirilmasi igin Mann Whitney U testi kullanilmistir (p<0,05) Caligmaya gére
deney grubunda notrofil hiicre yogunlugu ve kapiller dansite artmis, granulasyon dokusu dansitesi ve lenfosit hiicre yogunlugu
ise degismemistir. Flep nekroz oraninin atorvastatin uygulanan grupta azaldig1 gosterilmistir. Flep nekroz orani kontrol grubunda
32,1% iken deney grubunda 14,17% olarak bulunmustur .Ek ¢aligmalara ihtiya¢ olmakla birlikte , atorvastatin topikal olarak kul-
lanim ile flep yasayabilirligini arttirmaktadir.
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Topical Atorvastatin and Flap Circulation

1. Introduction

Augmentaion of viability of random flaps has
been researched for a long time. Numerous
agents were tried as a better understanding of
flap physiology and loss. As there are good
results with most of them, no agent was
introduced clinically because of the need for
systemic administration and possible side
effects.

Atorvastatins are used for lowering lipids .
After they are proved to lower the risk of
cardiac attack free of their lipid lowering
effect, attentions are drawn to statins
pleiotrophic effects *. They are thought to be
effective on flap survival after showing their
angiogenic effects over VEGF and IL-8 **°,
anti-inflammatory®”™® and 1011

antioxidant ,
endothelial vasodilatation ',

Yang et al have shown that treatment of
atorvastatin  improved skin flap blood
perfusion, vascular density and necrotic area.
They have shown that this happens by
angioneogenesis and VEGF  mRNA
expression with the use of atorvastatin '*

In this study we studied the effect of
atorvastatin's topical administration on flap
survival by measuring flap necrosis ratios and
comparing capillary density and granulation
tissue in histopathologic samples. We also
studied the effects of atorvastatin's anti-
inflammatory effect on flap viability.

2. Materials and Methods

This study was performed in Research and
Experiment Laboratory of Plastic Aesthetic

and Reconstructive Surgery Clinic in Izmir
Atatiirk Training and Research Hospital .
Study was approved for ethical issues by Ege
University Experimental Animals Local
Ethical Board. Wibstar albino type 20 male
rats weighing about 180-230 grams were
classified as experiment and control group.
All animals were kept at between 18-20° C
with 12 hours shift of light and darkness as
standard. Every animal was kept alone at one
cage for prevention of mutual damaging. All
rats were fed with standard rat food and tap
water. Anesthesia was performed with 30
mg/kg ketamine added 0.5 mg/kg basilasin
through intramuscular route. Mc Farlane's
rectangular 3x9 cm flap model was elevated
and sutured back at the original place for both
groups. Atorvastatin (Kolestor ® ) Sanofi
Company, Istanbul, Turkey tablet of 40 mg
was dissolved in hot water and mixed with
appropiate amount of lanolin and vaselin in
order to make topical form'. Experimental
group was applied 1% topical atorvastatin
cream whereas control group received no
treatment.

Flap necrosis areas were evaluated with
Sasaki's paratemplate method on
postoperative 7" day and flap viability rates
were calculated. Flap dimensions and necrosis
line were copied on transparent acetate paper
with an acetate pen. Area of flap and necrosis
were placed on milimetric scale and
calculated. Their ratios were established as
percentage(%). Same calculations were
graphically produced with Autocad 2012
program. (figure la,b)

|
Figure 1.necrotic areas shown in autocad 2012
a)control group b) experiment group
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Tissue biopsies of Ixl c¢cm , on the 7"
postoperative day at the transition zone
between necrotic and healthy tissue, were
embeded in parafin blocks after fixation in
10% formalin. Biopsies were sliced by 4
micrometer thickness with a microtome. Cross
sections were painted with hematoxylene
eosin and evaluated with a light microscope
(figure 2a,b). Evaluation was carried out on
four parameters as lymphocyte density,
neutrophile density, cappillary and granulation

tissue density. Pathologic results were scored.
(table 1) Data analysis was performed using
IBM SPSS Statistics version 17.0 software
(IBM Corporation, Armonk, NY, USA).
Descriptive statistics were expressed as
mean+SD. Whether the differences in flap
necrosis ratio and histopathological density
scores between control and study groups were
statistically significant or not was evaluated
Mann Whitney U test. A p value less than 0.05
was considered statistically significant.

Figure 2.histopathologic tissue samples with light microscobe, hematoxylene eosin, , 40X
a)control group b) experiment group

Table 1. The comparisons between control and study groups in terms of histopathological assessment

Density of Control group
Lymphocyte 1.40+0.52
PMNL 0.00+0.00
Capillary 1.10+0.32
Granulation 1.10£1.29

Study group p-value
1.70+0.48 0.189
1.50+1.27 0.002
1.90+0.74 0.007
2.00+1.05 0.108

7 Mann Whitney U test, p<0.05 was considered statistically significant.

3. Results

Average necrosis ratios on flaps were 32.1%
in the control group and 14.17% in
experimental group. Depending on this data
there is statistically significant difference

between necrosis ratios in control and
experiment group. Flap viability is observed
to be alleviated in atorvastatin applied
group(p<0,05) (graphic 1)
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Graphic 1. Comparison of flap necrosis ratio between cases and controls. The top borders of each bar indicate the
arithmetic mean of flap necrosis ratio, while the whiskers above of the bar mark plus standard deviation (i.e., +1SD).

Average lymphocyte results were calculated
as 1,40+0,52 in control group and 1,70+0,48
in experiment group with scoring values of 0-
3 for n=20. These results were not statistically
significant(p<0,05). Depending on this,
atorvastatin cream is not shown to decrease
lymphocyte density (graphic 2).

Average PMNL results were calculated as
0,00+0,00 in control group and 1,50+1,27 in
experiment group with scoring values of 0-3
for n=20.These results were statistically
significant(p<0,05) (graphic 2). Depending on
this, neutrophile cell density in experiment
group is found to be higher than control

group.

Average capillary density results were
calculated as 1,1040,32 in control group and
1,90+0,74 in experiment group with scoring
values of 0-3 for n=20 . These results were
statistically significant(p<0,05). Depending on
this, capillary density in experiment group is
found to be higher than control group (graphic
2).

Average granulation density results were
calculated as 1,10+1,29 in control group and
2,00+1,05 in experiment group with scoring
values of 0-3 for n=20. These results were not
statistically significant(p<0,05). Depending

on this, atorvastatin cream is not shown to
make a significant difference in granulation
density (graphic 2) .

Graphic 2. Comparison of histopathological density scores between cases and controls. The top borders of each bar
indicate the arithmetic mean of histopathological density scores.
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4, Discussion

Random pattern skin flaps, although use of
microsurgery is developing, are still widely
used in plastic surgery. But distal flap necrosis
is an important problem and causes additional
operations, elongated hospital stay, and loss of
surgeon and patient motivation.

The major factor in random pattern viability is
the blood flow to the flap. With better
understanding of flap physiology,
experimental agents affecting flap loss in
different stages were succesful.

Vasodilatators like sildenafil Citratelé, calcium
channel blockers like nifedipin ' increased
blood flow to the flap by dilating the vascular
network. Antioxidants '*'°, anti-inflammatory
agents®, hyaluronic acid®' decreased distal
flap necrosis experimentally.

Because of their need for systemic
administration and possible side effects, none
of the agents could find clinical use.

The most dependable way of flap perfusion
augmentation is flap delay but this requires
double operations which constitutes its
greatest disadvantage.

Hydrodissection >, tens application™,
microneedling with dermaroller ** have shown
to increase flap perfusion experimentally and
they also need no systemic drug use.

Studies with statins have shown that they
increased proangiogenetic growth factors.
Statins applied in low doses as nanomolar
concentrations to human dermovascular cells
have shown to increase VEGF. When applied
in higher doses this increase was not observed
and reported that this effect comes out in
biphasic fashion®.

Yang et al have shown systemic
administration of statins have alleviated flap
viability'*.  In this study, VEGF mRNA
expression was significantly elevated in
atorvastatin receiving group. Additionally
flap perfusion was found to be higher than
control group with doppler ultrasonography
on postoperative 30" minute, 4™ and 7" days.
Capillary  density in  histopathologic

examination was found to be higher in control
group.

Significant decrease in flap ischemia with the
use of atorvastatin is shown in our study. Flap
loss was 32,1% in control group whereas
14,17% in experimental group with
atorvastatin(graphic 1). Atorvastatin increases
NO emission by direct effect on NOS in early
phase and this effect comes out even at
ischemic situations®'>". Elevated NO causes
capillary vasodilatation. Statins also increases
angiogenic affecting VEGF **°. Flap's
vascular network is reorganised with capillary
dilatation by direct effect of NO and capillary
proliferation by VEGF. We observed this
effect in our study as increase in capillary
density. Capillary density rates with
histopathologic examination were found to be
significantly higher in experiment group with
1,9 average whereas control group with 1,1
(Table 1) . There is only one study showing
the effects of topical statins on capillary
density. Toker et al applied topical atorvastatin
creams of 1% and 5% concentration on
diabetic rat wounds in 2009. They observed
that the rates of wound healing were found to
be significantly higher in the diabetic rat
groups administered 1% and 5% atorvastatin
compared with those administered a mixture
of lanolin-vaseline and the untreated group.
atorvastatin application increases capillary
density significantly in both groups compared
to control group with no treatment, they also
concluded concentrations of 1% and 5% were
not significantly different for capillary
density".

Granulation tissue is a sign, showing that a
open wound can be reconstructed, in wound
healing. Main ingredients of granulation tissue
are fibronectin, hyaluronic acid, macrophages
embedded in loose matrix formed by collagen,
fibroblasts and dense capillary network. This
dense network gives granulation tissue its
typical bright red colour. In our study we
observed that granulation tissue density was
increased in experimental group.
Histopathological examination of tissues
revealed average density for 1,1 for control
group and 2,0 for experiment group although
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this was not significantly different(p<0,05)
(table 1). Our study showed statins increased
vascular component of granulation tissue.

Capillary density rates was found to be higher
in experiment group (graphic 2). Extra studies
can be performed to observe the effect of
statins on other ingredients of extracellular
matrix and cellular elements so that effect of
statins on granulation tissue can be explained
clearly.

Statins have anti-inflammatory effects.
Mechanism for anti-inflammatory effect was
explained as inhibition of cytokine synhtesis ,
neutrophile adhesion and ICAM 1 synthesis
and shown to be dose dependent®”®. There are
studies showing anti-inflammatory agents
increasing flap viability”. Main issue is
inhibition of cells and mediators responsible
for postishemic reperfusion damage. In our
study we observed neutrophile cells are
significantly higher in experimental group
with  atorvastatin  than  the  control
group(graphic 4). Lymphocyte density was
also higher in experiment group but that
wasn't significantly different(p<0,05) (table 1)

Atorvastatin's cream form was used for a
week in our study. But studies performed for
observing anti-inflammatory effects were at
least two weeks long®”®. Additionally in a
study with statins at MS disease, it was shown
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Is Pathological Assessment Necessary for Excised
Sacrococcygeal Pilonidal Sinus Specimens?

Sakrokoksigeal Pilonidal Siniis Spesmenlerinde Patolojik Degerlendirme Gerekli midir?
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In some surgical methods, the cavity of the sacrococcygeal pilonidal sinus remains in the patient. This situation leads us to ques-
tion the necessity of routine pathological examination. Patients undergoing surgical excision for sacrococcygeal pilonidal sinus
between January 2016 and March 2020 at Gaziantep Dr. Ersin Arslan Training and Research Hospital were retrospectively scree-
ned. Patients with pilonidal sinus in the non-sacrococcygeal region and patients with minimally invasive treatment and without
histopathological examination were excluded. Gender, age, operation notes, and pathology results of the patients were analyzed.
For all patients, an excision plus flap (Limberg or Karydakis) procedure was performed and the specimen was sent to routine histo-
pathological examination. Of 1971 patients who underwent surgery for sacrococcygeal pilonidal sinus, 1551 (79%) were male and
420 (21%) were female, with an average age of 24 years (13-66). None of the pathological findings revealed any malignancy. The
rate of malignancy reported in the literature is not in concordance with minimally invasive procedures in which pathology samples
are not taken. Except in cases of prolonged duration of disease, elderly age, macroscopic suspicion, or recurrence, we believe that
routine pathological examination of the pilonidal sinus may be unnecessary.

’Adana Dr.Turgut NOYAN Training and
Research Hospital, Department of General
Surgery, Adana, Turkey

Keywords: Pilonidal sinus, carcinoma, pathology, squamous cell carcinoma, phenol.

Pilonidal siniisiin bazi cerrahi yontemlerinde hastada sakrokoksigeal pilonidal siniis boglugu kalmaktadir ve bu durum bizi patolo-
jik incelemenin gerekliligini sorgulamaya yoneltmistir. Ocak 2016-Mart 2020 tarihleri arasinda Gaziantep Dr. Ersin Arslan Egitim
ve Aragtirma Hastanesi'nde sakrokoksigeal pilonidal siniis i¢in cerrahi eksizyon uygulanan hastalar retrospektif olarak tarandu.
Sakrokoksigeal bolge disindaki pilonidal siniisii olan hastalar, minimal invaziv tedavi géren ve histopatolojik incelemesi olmayan
hastalar ¢alisma dis1 birakildi. Hastalarin cinsiyeti, yas1, ameliyat notlar1 ve patoloji sonuglari analiz edildi. Tiim hastalara eksizyon
art1 flep (Limberg veya Karydakis) prosediirii uygulandi ve spesmenler rutin histopatolojik incelemeye goénderildi. Sakrokoksigeal
pilonidal siniis nedeniyle ameliyat edilen 1971 hastanin 1551'T (% 79) erkek, 420'si (% 21) kadind1 ve yas ortalamasi 24 (13-66) idi.

Correspondence: Patolojik bulgularin hi¢biri malignite gostermedi. Literatiirde bildirilen malignite orani, patoloji 6rneklerinin alinmadig1 minimal
Ufuk UY‘I"AS invaziv prosediirlerle uyumlu degildir. Uzun siireli hastalik, yashilik, makroskopik stiphe veya niiks durumlari disinda pilonidal
Izmir SBU Tepecik Training and siniisiin rutin patolojik incelemesinin gereksiz olabilecegine inaniyoruz.

Research Hospital, Izmir, Turkey
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Is Pathology Necessary in Pilonidal Sinus?

1. Introduction

Pilonidal sinus is a benign condition,
primarily in the sacrococcygeal region, that
may cause abscesses, cellulitis, or recurrent
sinus tracts. Risk factors include male gender,
obesity, and excessive hair growth (1). It is
most frequently seen in patients aged 15 to 40
years but is also rarely seen in those over the
age of 50 (2). Treatment options include
conservative methods such as phenol
application, simple incision and drainage,
excision, and unroofing, as well as surgical
methods such as advancement flaps, cleft lift
closure, and Limberg flaps (3).

Histopathological examination of pilonidal
sinus specimens detects malignancies only
rarely (4, 5); the routine examination is
therefore controversial (6-8). Minimally
invasive techniques have been successfully
used in the pilonidal sinus, such as cleaning
the cavity hair, destruction of the cavity of the
sinus with silver nitrate and phenol, and
destruction of the fistula tract with laser (9-
13). These techniques have been used widely
and reliably, leading us to question the
necessity of histopathological examination.
Here, we discuss the pathological findings of
the patients who underwent surgery for
sacrococcygeal pilonidal sinus in our clinic in
the light of the literature.

2. Materials and Methods

This study was approved by the Gaziantep
University Ethical Community (2020/177)
and registered in an international database
(ClinicalTrials.gov NCT 04356768). This
study has been conducted in accordance with
the Strengthening the Reporting of Cohort
Studies In Surgery (STROBE) criteria (14).
Patients who were treated for pilonidal sinus
between January 2016 and March 2020 at
Gaziantep Dr. Ersin Arslan Training and
Research  Hospital were retrospectively
screened. In our clinic, pilonidal sinus
specimens are routinely sent to the pathology
department for histopathological examination
for medico-legal reasons. Patients with
pilonidal sinus in the non-sacrococcygeal
regions (intermammarian, umbilical, etc.) and
patients without histopathological
examination who had minimally invasive
treatment were excluded from the study. A
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total of 1971 patients who underwent surgery
for sacrococcygeal pilonidal sinus met the
inclusion and exclusion criteria and were
included in the study. Gender, age, operation
grade and pathology results of the patients
were analyzed. Statistical analyses were
performed using SPSS v22.0 software (IBM,
Armonk, NY, USA). Quantitative variables
were expressed as mean + SD, median, min-
max, and interval. Qualitative variables were
reported as numbers and percentages (%). The
Shapiro-Wilk test was used to assess the

normality  distribution  of  quantitative
variables. While means and standard
deviations are used for homogenous

distributions, medians and ranges are given
for heterogeneous distributions. Fisher's Chi-
Square test was used to compare qualitative
variables. The Mann-Whitney U test was used
for heterogeneous distributions and Student’s
t-test was used for homogeneous distributions.
A p-value below 0.05 was considered
statistically significant.

3. Results

Preoperative diagnosis was based on clinical
findings. A total of 1971 patients were
included in the study and analyzed; 1551
(79%) of the patients were male and 420
(21%) were female. The age distribution of
the patients was not homogeneous (Shapiro-
Wilk test, p <0.05), and the overall average
age was 24 years (13-66). The mean age was
25 (15-66) for male patients and 21 (13-51)
for female patients. All patients underwent an
excision plus flap (Limberg or Karydakis)
operation, and all specimens were sent to
routine histopathological examination.

No significant pathological finding was found
in 1284 patients (65%). The pathological
findings of the remaining 687 patients (35%),
listed in order of frequency, included foreign
body (n=603), fibrosis (n=54), chronic
inflammation (n=24), pseudoepitheliomatous
hyperplasia (n=6), epidermoid cyst (n=2), and
dermoid cyst (n=1). No malignancy was
detected in any patient.
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4. Discussion

The most frequent complications of pilonidal
sinus are abscesses and cellulitis, but in very
rare recurrent cases, it might cause
malignancy (0.1%) (15, 16). There is a wide
spectrum of treatment for pilonidal sinus,
from minimally invasive treatments to
surgical excision. In most minimally invasive
techniques, specimens are not routinely taken
for histopathological examination. Phenol
application is a fast and effective treatment for
pilonidal sinus without acute or chronic
disease and is a minimally invasive method
with a strong recommendation based on
moderate-quality evidence, 1B. (17). Phenol
application is a simple procedure that can be
performed with local anesthesia but requires
patience for both the surgeon and the patient.
Studies have reported successful treatment of
the pilonidal sinus at a rate of 70-95% in 14—
56 months (18). Pit-picking and sinus cavity
destruction with laser or silver nitrate are
other minimally invasive methods (12, 19);
improvement in pit excision has been reported
at a rate of 79% (20), whereas the success rate
via laser ablation is reported as 80-90% (11).

The satisfactory results, rapid improvement,
possibility of outpatient treatment, and use of
only local anesthesia have increased the
acceptance of these non-invasive techniques,
in all of which the cavity of the sinus remains
in the patient. Because the cavity of the sinus
remains and no pathological specimens are
taken, a malignancy could theoretically be
missed. However, to our knowledge, there has
been no such reported case.

After surgical excision of pilonidal sinus,
specimens are usually sent for pathological
examination. Some authors suggest that the
pilonidal sinus excision material should be
examined after any surgery, whereas some
advocate that only suspicious cases (such as
prolonged duration of development or patient
age over 50 vyears) should be sent for
histopathological examination (6-8). The
common feature of cases with malignancy is

that they have been treated repeatedly for
recurrent pilonidal sinus (21-23). A published
review of the development of malignancy in
the pilonidal sinus by Eryilmaz et al.
identified 83 patients with malignancies (4); a
PubMed literature review found three
additional reported cases (6, 20, 21). The
average age of these 86 patients was 55.3, and
the age range was 18-83. Malignancy is more
common in men, with a male/female ratio of
4.7:1. Most of the pathology diagnoses in
these patients were squamous cell carcinoma,
detected in 76 (89.4%). Other diagnoses
included epidermoid carcinoma, basal cell
carcinoma, and malignant degeneration.
Besides, there are also series without
malignancy (8, 18). In our clinic, a total
excision plus flap (Limberg or Karydakis)
operation was performed in all 1971 patients,
with routine histopathological examination
performed for medico-legal reasons. The
average age of our patients was 24 years (13-
66), the male/female ratio was 3.7:1, and no
malignancy was detected in any patient.

Our study includes a large number of patients
who underwent surgery. In patients having
minimally invasive procedures,
histopathological sampling is not usually
performed, and the absence of pathological
data from these patients is one of the
limitations of this study. In pilonidal sinus
patients undergoing minimally invasive
treatment, taking a brush or small biopsy from
the cavity could help ensure that potential
malignancies are not missed. Prospective
randomized studies are needed to confirm this
approach.

5. Conclusion

The rate of malignancy in the literature is low
in spite of minimally invasive procedures in
which pathology samples are not taken.
Besides, routine histopathological
examination causes additional workload and
cost. Therefore, except in cases of prolonged
duration of disease, advanced age,
macroscopic suspicion, or recurrence, we
believe that routine pathological examination
of the pilonidal sinus may be unnecessary.

405



Is Pathology Necessary in Pilonidal Sinus?

REFERENCES

10.

11.

12.

13.

14.

15.

16.

Shabbir J, Chaudhary BN, Britton DC.
Management of sacrococcygeal pilonidal sinus
disease: a snapshot of current practice.Int J
Colorectal Dis 2011;26:1619-20.

Michalopoulos N, Sapalidis K, Laskou S et al.
Squamous cell carcinoma arising from chronic
sacrococcygeal pilonidal disease: a case report.
World J Surg Oncol 2017;15:65.

Kober MM, Alapati U, Khachemoune A.
Treatment options for pilonidal sinus. Cutis
2018;102:E23-E29.

Eryilmaz R, Bilecik T, Okan | et al. Recurrent
squamous cell carcinoma arising in a neglected
pilonidal sinus: report of a case and literature
review. Int J Clin Exp Med 2014;7:446-50.
Pandey MK, Gupta P, Khanna AK. Squamous cell
carcinoma arising from pilonidal sinus. Int Wound
J 2014;11:354-6.

Parpoudi SN, Kyziridis DS, Patridas DCh et al. Is
histological examination necessary when excising
a pilonidal cyst? Am J Case Rep 2015;16:164-8.
Yuksel ME, Tamer F. All pilonidal sinus surgery
specimens should be histopathologically evaluated
in order to rule out malignancy. J Visc Surg
2019;156:469-70.

Boulanger G, Abet E, Brau-Weber AG et al. Is
histological analysis of pilonidal sinus useful?
Retrospective analysis of 731 resections. J Visc
Surg 2018;155:191-4.

Dag A, Colak T, Turkmenoglu O et al. Phenol
procedure for pilonidal sinus disease and risk
factors  for  treatment  failure.  Surgery
2012;151:113-7.

Kalaiselvan R, Bathla S, Allen W et al. Minimally
invasive techniques in the management of
pilonidal disease. Int J Colorectal Dis
2019;34:561-8.

Dessily M, Charara F, Ralea S et al. Pilonidal
sinus destruction with a radial laser probe:
technique and first Belgian experience. Acta Chir
Belg 2017;117:164-8.

Hoehn GH. A simple solution to the therapeutic
dilemma of pilonidal cysts. J Dermatol Surg
Oncol 1982;8:56-7.

Cevik M, Dorterler ME, Abbasoglu L. Is
conservative treatment an effective option for
pilonidal sinus disease in children? Int Wound J
2018;15:840-4.

von Elm E, Altman DG, Egger M et al. STROBE
Initiative. The Strengthening the Reporting of
Observational Studies in Epidemiology
(STROBE) Statement: guidelines for reporting
observational studies. Int J Surg 2014;12:1495-9.
Adanali G, Senen D, Tuncel A et al. Squa-mous
cell carcinoma developing in a pilonidal sinus.
Plast Reconstr Surg 2002;110:1367-8.

Chatzis 1, Noussios G, Katsourakis A et al.
Squamous cell carcinoma related to long standing
pilonidal-disease. Eur J Dermatol 2009;19:408-9.

18.

19.

20.

21.

22.

23.

. Johnson EK, Vogel JD, Cowan ML et al. Clinical

Practice Guidelines Committee of the American
Society of Colon and Rectal Surgeons. The
American Society of Colon and Rectal Surgeons'
Clinical Practice Guidelines for the Management
of Pilonidal Disease. Dis Colon Rectum
2019;62:146-57.

Yuksel ME, Ordu M. Pilonidal disease specimens
of 905 patients revealed no malignancy, however
we still insist on histopathological examination.
Ann Med Res 2020;27:810-3.

lesalnieks 1, Ommer A. The Management of
Pilonidal Sinus. Dtsch Arztebl Int 2019;116:12-21.
Bascom J. Pilonidal disease: origin from follicles
of hairs and results of follicle removal as
treatment. Surgery 1980;87: 567-72.

Konrad Wronski KX. A rare case of squamous cell
carcinoma arising from chronic sacrococcygeal
pilonidal disease. Ann Ital Chir 2019;8.
Delvecchio A, Laforgia R, Sederino MG et al.
Squamous carcinoma in pilonidalis sinus: case
report and review of literature. G Chir
2019;40:70-4.

Sharma D, Pratap A, Ghosh A et al. Malignant
transformation of a pilonidal sinus. Surgery
2009;145:243-4.

©Copyright 2021 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2021 ESOGU Tip Fakilltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulagilabilir.

406




Osmangazi Tip Dergisi

Osmangazi Journal of Medicine 2021; 43(4):407-410

Case Report / Olgu Sunumu

Case of Unusual Foreign Body Insertion in a Gluteal
Area in a Schizophrenic Patient: Visual Diagnosis

Sizofreni Hastasinda Gluteal Bolgeye Alisilmadik Yabanci Cisim Sokulmast

Eskisehir Osmangazi University, Faculty of
Medicine, Emergency Department,
Eskisehir, Turkey

Correspondence:

Engin OZAKIN

Eskisehir Osmangazi University,
Faculty of Medicine, Emergency
Department, Eskisehir, Turkey.
e-mail: enginozakin@hotmail.com

Engin Ozakin, Ezgi Akcaci, Filiz Kaya, Evvah Karakilic

Abstract

Insertion of a foreign body into the body is frequent in medical literature but multiple insertions are rare. In almost half of cases of foreign
body insertion into the body, the cause is for sexual arousal / stimulation. Among other reasons, cognitive disorders ,suicide attempt, psy-
chosis, depression, dementia and delirium, constipation and hemorrhoids treatment, attention-grabbing behavior, as well as abuse should
be considered. These insertions can lead to major complications. In this case report, foreign bodies are described in the gluteal area of a
49-year-old psychiatric patient.

Keywords: foreign body, gluteus, schizophrenia

Yabanci bir cismin viicuda sokulmas: tibbi literatiirde siktir, ancak goklu uygulamalar nadirdir. viicuda yabanci cisim sokulmasi vakalarinin
neredeyse yarisinda neden cinsel uyarilma / stimiilasyon igindir. Diger nedenler arasinda, intihar girisimi, psikoz, depresyon, demans ve de-
liryum, kabizlik ve hemoroid tedavisi, dikkat gekme davranig1 yan sira istismar diigiiniilmelidir. Bu uygulamalar ciddi komplikasyonlara
yol agabilir. Bu olgu raporunda gluteal bolgesine yabanci cisim sokan 49 yagindaki bir psikiyatrik hasta sunulmustur.

Anahtar Kelimeler: yabanci, cisim, sizofreni
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Foreign Body Insertion

1. Introduction

Foreign body insertions such as anorectal and
urethral holes are frequently presented to
emergency department (ED). These insertions
can lead to surgical complications and even
death [1]. Foreign bodies in children are often
accidental and with oral intake, but adults
often suffer from concomitant psychiatric

Case

A 49- year-old male with previous
schizophrenia history about 15 years was
admitted to our emergency department with
an inability to sit and pain in the gluteal area.
He was accompanied by her mother. His
medical history included an emotionally
unstable personality disorder and an anxious,
avoidant personality. Physical examination
confirmed edema, ecchymosis and abrasion
with mild tenderness in the gluteal area.
Digital rectal examination confirmed soft
stool. Radiographic evaluation in the form of

diseases [2]. In schizophrenic patients, it may
occur as a response to command
hallucinations [3]. Foreign bodies can enter
the body by swallowing, insertion or by
traumatic force. We here report a rare visual
diagnosis case of foreign body insertion in the
gluteal area in a schizophrenic patient.

an acute abdominal series was obtained. His
abdomen and pelvic X-ray confirmed multiple
linear radiopaque foreign bodies throughout
the pelvis (Figure 1,2). Investigation with a
CT abdomen and pelvis showed multiple
needles, adjacent to the right anus entrance,
left and right perirectal area and the posterior
rectal wall (figure 3). Our patient was
consulted to general surgery, orthopedics and
psychiatry departments. He was discharged
with conservative treatment after 48 hours of
hospitalization.

Figure 1. Abdominal X ray and Foreign bodies

Figure 2. Pelvic X ray and Foreign bodies
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Figure 3. Computed tomography and Foreign bodies

2. Discussion

Insertion of a foreign body into the body is
frequent in medical literature but multiple
insertions are rare. The subject of foreign
body removal has wide coverage in the fields
of surgery, emergency medicine and
paediatry. Self-harm situations such as foreign
body insertion are more often indicative of an
underlying psychiatric disorder. Diagnosis of
these cases, which can be encountered in
emergency  departments, is  sometimes
difficult. Because of the underlying
psychiatric disorder, patients cannot identify
this condition in their anamnesis. It is thought
that such behaviors in psychiatric patients
occur as a result of delusional beliefs or as a
response to hallucinations due to psychotic
diseases such as schizophrenia [3]. This is not
only seen in schizophrenic patients, but may
also occur in patients with substance use,
mood disorder, bipolar disorder, and
personality disorder [2, 4, 5]. In our patient, a
needle was inserted into his body probably as
a result of hallucination due to schizophrenia.

Our patient had placed multiple needles
intramuscularly in the gluteal region. As in
our case, most of these conditions are not
fully identified by patients, especially before a
life-threatening  situation  occurs, early
recognition and management of the cases are
required.

The most prominent cases in the literature
about foreign body ingestion/insertion are
often related to more than one foreign body.
In the literature, psychiatric patients; In
addition to oral ingestion, cases of foreign
body penetration into the muscle, heart, brain,
urethra and bladder have been reported [6-8].

Successful management involves a
collaborative approach involving primary care
physicians, emergency physicians, surgeons
and psychiatrists. It is important to reveal the
etiology of foreign body placement, which
can help management strategies that target
behavioral motivation.
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CADASIL: Clinic and Genetic Corelation

Cadasil: Klinik-Genetik Korelasyon
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irment. In this article, we report four cases of CADASIL that we have clinically evaluated CADASIL and confirmed the diagnosis
by moleculer analyses.

*Gukurova Universitesi Tip Fakiiltesi, Tibbi
Genetik Anabilim Dali, Adana, Tiirkiye

Keywords: CADASIL; headache; stroke; dementia, seizure

CADASIL (Cerebral Autosomal Dominant Arteriopati, Subcortical Infarcts, Leukoencephalopathy) 19. kromozomun kisa ko-

Qerespondence: lunda lokalize Notch3 gen mutasyonu sonucu gelisen otozomal dominant gegisli ailesel kii¢iik damar hastaligidir. Klinik olarak
Filiz KOG L o o tekrarlayan inme ataklari, migren veya migrenoz basagrilari, epileptik nobetler ve progresif kognitif bozukluk ile karakterizedir.
Gukurova Universitesi Tip Fakiltesi, Bu yazida klinik olarak CADASIL diisiindiigiimiiz, molekiiler ¢alisma ile CADASIL tanisini konfirme ettigimiz dort olgu klinik
Noroloji Anabilim Dali, Adana, ve genetik 6zellikleri ile sunulmustur.

Tirkiye

e-mail: koc filiz@gmail.com Anahtar kelimeler: CADASIL; basagrisi; inme; demans; nébet

Received 14.05.2020  Accepted 27.08.2020 Online published 27.08.2020

Cite this article as:

Demir T, Iscan D, Kog F, Bisgin A, CADASIL: Clinic and Genetic Corelation,Osmangazi Journal of Medicine
2021, 43(4):411 -417 Doi: 10.20515/0td.737592

411


https://orcid.org/0000-0002-7076-8571
https://orcid.org/0000-0002-0773-7780
https://orcid.org/0000-0001-8594-7540
https://orcid.org/0000-0002-2053-9076

CADASIL

1. Introduction

Cerebral small vessel diseases (CVD) are an
important disease in most developed countries
(2). It usually manifests as lacunar infarcts,
intracerebral ~ hemorrhage  (ICH)  and
subcortical vascular dementia. Hypertension
and diabetes mellitus are known as important
risk factors for CVDs. However, many
hereditary or idiopathic CVD have also been
described (1). Among these, cerebral
autosomal dominant arteriopathy, subcortical
infarction and leukoencephalopathy
(CADASIL) is the most common disease of
cerebral small vessels (2). Recurrent stroke,
cognitive disorders, migraine, and psychiatric
disorders are the main clinical symptoms.

CADASIL was first described by Van Bogaert
(1955) in two sisters with a rapidly
progressing subcortical encephalopathy of the
Binswanger disease type (3). Sourander and
Walinder (1977) reported a Swedish family
with autosomal dominant inherited cerebral
ischemia (4). In this family, clinical findings
were characterized by recurrent pyramidal,
bulbar and cerebellar symptoms and a
gradually  developing severe dementia.
Multiple small cystic infarctions localized in
gray - white matter and pons due to
obstruction of small intracerebral and

Table 1. Distribution of clinical features of cases

leptomeningeal arteries revealed in autopsy.
In the same year, Stevens et al. identified
familial vascular dementia with autosomal
dominant inheritance in an English family (5).
Patients were admitted with temporary motor,
sensory and other vascular origin symptoms.
In the autopsies of these patients, many small
infarct areas were detected in the basal
ganglia, thalamus and cerebral white matter.
Tournier-Lasserve et al. (1993) used the
abbreviation CADASIL for the first time and
showed that the disease was localized on the
19912 chromosome in two French families
where they performed linkage analysis (6).
Later, Joutel et al. confirmed that the affected
gene was Notch3 and identified several
mutations related to this gene (7).

Although the prevalence of the disease is not
clearly known, it is estimated to be 2-
5/100,000 and is more common in men than
women. It has been reported in many ethnic
groups around the world (8). In this article, 4
cases, which were predicted to be CADASIL
in the light of the history and neuroimaging
findings accepted to the outpatient clinic with
different complaints, were presented to draw
attention to the disease (Table 1).

Case G A Complaint Diagnosis PH FH Notch3 gen mutation
1 F 53 headache migraine with aura hypothyroidism no feature (C.1903C>T(p.R635C)
(p.Arg635Cys)
2 F 24 headache migraine with aura no feature CADASIL (exon 3- C. 268 C>T/ R90C
CM971055)
3 M 46 headache migraine with aura aphthae in the no feature (p. N944Tfs*328
mouth (c.2829_2829delG)
4 M 41 headache, migraine without aura no feature no feature (exon 4 - C.535 C>T/
numbness in R153C)
the hands and
feet

G: gender F:female M: male A: age PH: past history FH: family history

Case 1

A 53-years-old female patient has been
suffering from migraine-related headache for
the last two years. It was referred to our clinic
due to the lesions detected in cerebral
Magnetic  Resonance  Imaging  (MRI)
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performed in an external center where she was
evaluated with this complaint. She did not
take any other  medication  except
levothyroxine sodium due to Hashimoto's
thyroiditis.  Her  family  history  was
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unremarkable. She did not use alcohol,
cigarettes.The physical examination,
including  the  detailed neurological
examination, was normal. On laboratory
examination; the complete blood cell count,
biochemistry panel including lipid profile,

kidney, liver and thyroid function tests,

collagen tissue tests (including antinuclear
antibody, anticardiolipin and antiphospholipid
antibodies, anti ds-DNA), and thrombophilia
negative.

(ECG)

Both
and

panel were
Electrocardiography

Echocardiogram were normal. Cerebral MRI
showed periventricular hyperintense lesions
while cerebral MR angiography examination
was normal (Image 1a-b). In the light of
headache and neuroimaging findings, genetic
analysis was requested from the patient who
was predicted to be CADASIL, and
(C.1903C> T (p.R635C) (p.Arg635Cys)
(Heterozygous) mutation was detected in the
Notch3 gene. The patient was recognized as
CADASIL, genetic counseling provided and
family screening recommended (Tablel).

Image : a. Normal MR angiography b. Hyperintense signal pathologies in the deep white matter adjacent to the
posterior horn of the bilateral lateral ventricles prominent on the right in the axial T2 sequence

Case 2

A 24-years-old female patient had migrainous
headaches accompanied by the aura for the
last 5 vyears. For this reason, she was
diagnosed migraine with aura. Her parents
were 3rd degree relatives, her brother and an
older sister were diagnosed as CADASIL
previously.

On laboratory examination; the complete
blood cell count, biochemistry panel including

lipid profile, Kkidney, liver and thyroid
function tests, collagen tissue (romatolojik test
desek?) tests (including antinuclear antibody,

anticardiolipin and antiphospholipid
antibodies, anti ds-DNA), and thrombophilia
panel were negative. ECG and
Echocardiography were normal. Cerebral MR
angiography examination was normal with
periventricular  hyperintense lesions  on
cerebral MRI (Imagelc-d). Considering her
family and past history and findings on
neuroimaging, molecular analaysis was
performed and detected (exon 3- C. 268 C> T
/ R90C CM971055) (Heterozygous) mutation
in Notch3 gene. Patient was recognized as
CADASIL (Table 1).
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Image : c. Signal pathologies of bilateral parietal subcortical white matter in T1 sequence d. Hyperintense signal
pathologies located in the bilateral sentrum semiovale in the T1 sequence

Case 3

A 46 years-old male patient has had
migrainous headaches for the last 10 years. He
was admitted to the clinic due to the increase
in the frequency and severity of his headache
in recent days. Over the past 15 years, he has
had recurrent aphthous ulcers in his mouth.
There is no feature in the family history.

On laboratory examination; the complete
blood cell count, biochemistry panel were
normal except homocysteine level.
Homocysteine level was slightly high (15

umol / L; reference range: 5-12). collagen
tissue tests and pathergy test were negative.
ECG, transthoracic and transesophageal
Echocardiography were all normal. Serebral
MRI  showed periventricular  cortical,
subcortical hyperintense lesions (Image le-f).
Moleculer analysis was performed and
detected (p. N944Tfs*328 (c.2829 2829delG)
(Heterozygous) mutation in Notch3 gene.
Thus, he was evaluated as CADASIL
(Tablel).

Image : e. Signal pathologies in periventricular location and tendency to merge in the sagittal section FLAIR
sequence f. Signal pathologies in bilateral frontoparietal subcortical location in axial T2 sequence at vertex level

Case 4

A 41 years-old male patient presented with
the complaint of headache and numbness in
the hands and feet. He reported that had
migrainous headaches for the last 5 years and
numbness in his hands and feet since the last 1
year.

Neurological examination of the patient, who
has no features in his past and family history,
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was normal. Biochemistry analysis including
hemogram, fasting blood sugar, HbALC,
insulin, C-peptide, B12/folate vitamin levels,
thrombophilia panel, collagen tissue tests,
sugar loading test were normal. ECG was in

sinus  rhythm and transthoracic  and
transesophageal ~ Echocardiography  were
normal. In Electroneuromyography; motor
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and sensory nerve conduction velocities and
amplitudes were normal.

There  was  significant  periventricular
hyperintense lesions in the posterior horns on

cerebral MRI. Cerebral MR angiography was
normal (Image 1g-h). In the molecular studies,
mutation in the Notch3 gene (exon 4 - C.535
C> T / R153C) was detected and the patient
was recognized as CADASIL.

Image: g. Signal pathologies in bilateral parietal localization at the vertex level in FLAIR sequence h. Hyperintense
signal pathologies in the deep white matter adjacent to the posterior horn of the bilateral lateral ventricles in FLAIR

sequence

2. Discussion

CADASIL  characterized by  different
neurological symptoms such as ischemic
stroke, dementia, migraine, psychiatric

complaints and epileptic seizures. Ischemic
stroke is the most common clinical
manifestation of CADASIL and occurs in
approximately 60-84% of patients. (3,9).
Stroke is usually presented with lacunar
syndromes such as pure motor, pure sensory,
dysarthria or clumsy hand syndrome, and
ataxic hemiparesis and occurs at a young age
(mean 41-49 years). It is sometimes
progressive and large cerebral artery
involvement is detected in 20-30% of patients.
But symptomatic arterial stenosis are rare
(10). Some cases may be asymptomatic and
the presence of cerebral ischemic lesions
detected incidentally on cerebral MRI should
suggest CADASIL (11). Lesions that are
presented with nonspecific or periventricular
ischemia in the early period, spread to the
external capsule, the anterior of the temporal
lobe and subcortical regions, which are
characteristic for the disease in a few years
(12). In addition to ischemic stroke,
spontaneous intracerebral hemorrhages (ICH)
due to increased vascular fragility may also be
seen. Hemorrhages are often localized to the
thalamus, basal ganglion, cerebellum and
cerebral lobes. In studies conducted on the

subject in Korea and Taiwan, ICH have been
reported in 25% of symptomatic cases
(13,14). In approximately 70% of patients
who have had a stroke, recurrent strokes cause
subcortical infarcts, resulting in vascular
parkinsonism and pseudobulbar palsy (14). In
our series, the strongest evidence suggesting
CADASIL in all four cases was the presence
of subcortical ischemia in the cerebral MRI
examination.

Cognitive impairment is the second most
common symptom. It occurs in approximately
60% of cases and causes dementia in almost a
quarter or half of cases (15). In these cases,
frontal lobe dysfunction is remarkable and it
is characterized by findings such as executive
function, working memory and impaired
verbal fluency. Patients with episodic memory
impairment have difficulty recalling rather
than coding. As the disease progresses, typical
signs of subcortical vascular dementia
develop. Cognitive dysfunction is closely
related to the number of lacunar infarcts in the
brain MRI (16).

Migraine is one of the common symptoms
(22-77%) in CADASIL patients. Migrainous
headaches usually begin around the age of 20.
80% of migraine has aura. The mechanism of
migraine is not fully known in patients with
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CADASIL. In terms of clinical features, there
is no difference between patients with and
without migraine (17). In all of our cases, the
symptom of admission was headache, and
three of them described the aura.

Psychiatric complaints such as conversion,
anxiety, behavior and personality disorders,
psychosis and delusion, drug addiction and
alcoholism occur in 20-41% of patients. These
complaints rarely occur at the beginning of
the disease, most of them are temporary. Most
patients with psychotic symptoms have an
underlying dementia. Apathy is one of the
remarkable findings and it occurs in
approximately 41% of cases with cognitive
impairment (9). A detailed psychiatric history
was taken from our cases and no symptoms
suggesting any disease were detected.

In 5-10% of patients, epileptic seizures occur
in the late period, and most of these cases
have a history of stroke and dementia.
Seizures are generalized tonic-clonic features
rather than focal. A few patients may have
acute reversible encephalopathy, which lasts
for several days, accompanied by fever,
confusion, coma, and  seizures. In
approximately half of these cases, right-to-left
shunt was detected in the Transcranial
Doppler. However, the clinical significance of
this condition is uncertain because there was
no difference in clinical or MRI findings
between patients with and without shunting
(18). No seizures were detected in any of our
cases.

The clinical course of the disease is quite
variable, even among family members; The
age of onset of stroke, dementia and migraine
can cover a fairly long time, such as 20 years,
among family members (9). This suggests a
weak correlation between genotype and
phenotype.

Diagnosis of CADASIL is important for
several reasons. First, the clinical course and
prognosis are different in CADASIL and other
stroke patients. Second; proven treatments for

ischemic stroke, including thrombolytic,
antithrombotic, antihypertensive agents, and
statins have not been validated for CADASIL
patients. Migraine, recurrent subcortical
stroke, psychiatric complaints and family
history associated with these diseases are
more common in CADASIL, contributing to
its differentiation from other cerebrovascular
diseases (19). The diagnosis is made by the
presence of subcortical multiple lacunar
infarcts in cerebral MRI, presence of NOTCH
3 gene mutation, as well as granular
osmophilic material (GOM) accumulation in
the skin and muscle vessels. There is no
specific treatment in CADASIL. Genetic
counseling  includes  supportive  care,
depression, and symptomatic treatments for
comorbid diseases such as migraine, as well
as treatment for secondary prevention from
ischemic stroke. Some studies have shown
that acetazolamide is effective in migrainous
headaches (20). Although the risk of ICH is
higher from the society, acetylsalicylic acid
can be given to patients who have an ischemic
stroke, there are opinions suggesting the use
of donepezil to reduce cognitive destruction.
Life expectancy is lower than the normal
population. The most common causes of death
are pneumonia, cardiac arrhythmia and
myocardial infarction.

Consequently, due to the limitations in
clinical, neuroradiological and genetic
diagnosis in day conditions, CADASIL seems
to be low in incidence and prevalence, but the
number of notifications about the disease is
increasing day by day. CADASIL, which is
the most common hereditary cerebrovascular
disease, should be considered in the
differential diagnosis in patients who present
to the neurology outpatient clinics with
different complaints and findings in favor of
ischemia in neuroimaging.

* Calisma, 2019 yilhinda Adana’da diizenlenen
“5. Adana Genetik Giinleri Noérogenetik
Sempozyumu’nda  sozel  bildiri  olarak
sunulmustur.
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Abstract

HDR Syndrome is a rare disease that is inherited autosomal dominantly characterized by a triad of hypoparathyroidism, sensorineural
hearing impairment and renal dysplasia. This syndrome is caused by haploinsufficiency of GATA3 gene. We report a family in which two
sisters and the father diagnosed with HDR Syndrome because of having hypoparathyroidism and sensorineural deafness. One of these
patients had an arachnoid cyst in the left temporal region and cerebellar tonsillar ectopy. The father had horseshoe kidney. A heterozygous
GATA3 gene variant (NM_001002295.1 ¢.1099C>T (p.R367X)) were showed in the sisters. By presenting this case, the clinical and genetic
features of HDR Syndrome are reviewed.

Keywords: Hypoparathyroidism; deafness, renal dysplasia; HDR Syndrome

HDR Sendromu, hipoparatiroidizm, sensorindral isitme bozuklugu ve bobrek displazisi triadu ile karakterize, nadir goriilen otozomal do-
minant gegisli bir hastaliktir. Bu sendrom, GATA3 geninin haplo yetersizliginden kaynaklanir. Burada iki kiz kardeste ve babalarinda hi-
poparatiroidizm ve sensorindral sagirlik saptanmasi nedeniyle HDR Sendromu tanisi konulan bir aile sunulmustur. Kardeglerden birinde
sol temporal bolgede araknoid kist ve serebellar tonsiller ektopi, babada at nali bobrek vardi. Her iki kiz kardeste heterozigot GATA3 gene
varyant: (NM_001002295.1 ¢.1099C> T (p.R367X)) saptand1. Bu olgu sunularak HDR Sendromunun klinik ve genetik 6zellikleri gézden
gegirilmistir.

Anahtar Kelimeler: Hipoparatiroidi; sagirlik; renal displazi; HDR Sendromu
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1. Introduction

HDR Syndrome (OMIM 146255), a rare
disease that is inherited  autosomal
dominantly, characterized by a triad of
hypoparathyroidism  (HP),  sensorineural
hearing impairment and renal dysplasia (1-
13). Barakat et al (1) first defined the HDR
Syndrome in two male siblings who had
nephrosis, HP and hearing impairment in
1977. It is also called as Barakat Syndrome.
The patients with HDR syndrome reported by
Barakat et al. (1) died from kidney failure in
early childhood. At autopsy, the parathyroid
glands were absent in one of whom, and
hypoplastic in the other these patients.

HDR Syndrome is caused by
haploinsufficiency of GATA3 gene located on
chromosome 10pl4-10pter. GATA3 gene
encodes GATA binding zinc finger
transcription factors that are essential in the
development of mainly parathyroid glands,
the inner ear and kidneys and also central
nervous system and thymus during the
embryonic period. This gene variants are
resulted in many malformations in different
systems. HDR Syndrome is a genetically and
clinically  heterogenous  disorder. HDR
Syndrome is caused by many different GATA3
intragenic variants and distal 10p deletions
involving GATA3 gene region (2-9,10,11).

We report a family with HDR Syndrome in
which we demonstrated a heterozygous
GATA3 gene NM_001002295.1 ¢.1099C>T
(p.R367X) variant.

2. Case Presentation

A 12-year-old girl (Case 1) had been referred
to our clinic because her serum calcium level
was 7.1 mg/dl during the complaint of tetanic
spasms and numbness in the hands. She was
born with a birth weight of 4000 g at 40
gestational weeks by a normal vaginal
delivery after an unremarkable pregnancy.
The patient had a history of convulsion when
she was 2.5 years old. Her serum calcium
level was normal at that time and magnetic
resonance imaging had been revealed a 4x4
cm arachnoid cyst in the left temporal region
and cerebellar tonsillar ectopy. She had
received phenobarbital therapy for four years

A Case Report of Familial HDR Syndrome

after that convulsion. She has been using
hearing aids since the age of 3 years.

Physical examination of the patient revealed
that body weight: 45 kg (25-50 p.), height:
157 cm (50-75 p.), no facial dysmorphism.
Systemic examinations and neuromotor
development were in normal limits.

In the laboratory analysis, serum calcium:
5.93 (8.6-10.2) mg/dl, phosphorus: 5.7 (2.7-
4.5) mg/dl, alkaline phosphatase: 517 (0-270)
U/L, magnesium: 0.9 (0.65-1.05) mmoll/l,
parathormone: 47 (15-65) pg/ml, BUN: 3.8
mg/dl, creatinine: 0.4 mg/dl. Urinalysis was
normal. Echocardiography was normal. Any
structural renal abnormalities were not
detected with ultrasonography (USG). Oral
calcitriol and calcium treatment were started
for HP.

In her family history, there was no
consanguinity between father and mother. Her
16-year-old sister (Case 2) was being
followed up with a diagnosis of HP in our
clinic since she was 8 years old. She had
admitted with the complaint of tetanic spasms
in the hands. She had been suffering from
intermittent muscle aches. This sister was
born 4100 g at term by an uncomplicated
vaginal delivery. She had also hearing
impairment and had been using hearing aids
since the age of 2. She had no facial
dysmorphism. Her growth and neuromotor
development were normal. Her renal function
tests and urinalysis were within normal limits.
Echocardiography and renal USG was normal.
She was using oral calcium and calcitriol
therapy for HP since the diagnosis.

The father had hearing impairment and was
also using hearing aids since childhood. Due
to the similar clinical presentations of both
siblings and the father, underlying genetic
causes were reviewed and HDR Syndrome
was considered. The both parents were
investigated for HDR Syndrome. HP and
horseshoe kidney were determined in the
father. Treatment for HP was started to him.
The mother did not have any sign of HDR
Syndrome.
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Informed consent from the children and
parents was obtained prior to the genetic
analysis. Targeted next generation sequencing
of the related GATA3 gene (INTERGEN
Laboratory) showed that previously defined a

heterozygous GATA3 gene pathogenic variant
NM_001002295.1 C.1099C>T (p.R367X) in
these both sisters (Figure 1). Genetic analysis
was not done in the father.

Figure 1. Picture of genetic analysis of Case 1

One of the sisters has been following and
receiving treatment of HP for 6 years and one
for 14 years. Despite receiving treatment, the
drug dose had been adjusted because
asymptomatic hypocalcemia varying between
6.6-7.4 mg/dl was found in some routine
controls in Case 2 and no additional pathology
was observed during their routine controls.

3. Discussion

HDR Syndrome is characterized by HP,
sensory neural deafness and renal dysplasia
(1-12). This triad of the syndrome is
determined in the most patients with HDR
Syndrome. The father of our patients had all
three phenotypic characteristics. On the other
hand, a wide spectrum of genotypic and
phenotypic variations has been reported in this
syndrome. HP and hearing impairment were
identified in our two patients. Some cases who
had only two main findings of the syndrome
have been also reported as in our two patients
(2,4,5).

The age of onset of HP is variable. History of
tetanic spasms and convulsions due to
hypocalcemia present in the most of the
patients. There are reports of severe
hypocalcemia observed during the neonatal
period (2). Asymptomatic hypocalcemia is
also determined in children (2,5,6). Both of
our patients presented with the complaint of
tetanic spasms in the hands in early childhood.

Asymptomatic HP was diagnosed in the
father.

Bilaterally, mild to-moderate-severe
sensorineural hearing impairment have been
observed in the most of patients with HDR
Syndrome (1-3,5-12). Fukami et al. (2)
reported a four-year-old case of HDR
Syndrome with HP and renal pelvic
duplication. But he did not have hearing loss.
A frame ship mutation in the GATA 3 gene
was determined in this patient. The case with
HDR Syndrome reported by Doneray et al. (4)
had a p.R367X variant in the GATA3 gene and
showed no deafness. All of our patients had
hearing impairment.

Quite variable renal pathologies have been
reported in patients with HDR Syndrome such
as renal agenesis, renal hypoplasia and
dysplasia, , renal ectopy, proteinuria,
hematuria, nephrosis, renal tubular acidosis,
renal cyst, pelvic duplication, pelvic and
horseshoe kidney (1,2,4-9, 11). Horseshoe
kidney was detected in our patient's father.
However, there are some patients with HDR
Syndrome without any both structural and
functional renal abnormalities as in our sisters
(5,10). These patients should be monitored for
impaired renal function that may develop in
the future.

Some developmental anomalies of the other
systems have been reported in this syndrome
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such as dysmorphic facial features, vagina and
uterus abnormalities, VSD, pyloric stenosis,
clinodactyly, pectus excavatum, scoliosis,
central nervous system abnormalities; autism,
delayed, psychomotor development,
extrapyramidal signs, hemimegalencephaly
(8-11). One of our patients had cerebellar
tonsillar ectopy and an arachnoid cyst in the
left temporal region.

The HDR Syndrome is genetically
heterogenous disorder. GATA3 gene encodes
GATA binding zinc finger transcription
factors that are essential in the development of
mainly parathyroid glands, the inner ear and
kidneys and also central nervous system and
thymus during the embryonic period (3).
Many different intragenic GATA3 mutations
and deletions of 10p have been reported in
patients with HDR Syndrome (2-9,10,11).
DiGeorge Syndrome is one of the main causes
of congenital HP caused by the deletions at
chromosome 22q11.2. On the other hand,
distal 10p deletions (10p13-10p14) involving
GATA3 gene defined as second DiGeorge
region result in the HDR Syndrome and as
well as congenital heart defects, immune
deficiency, facial dysmorphism. This clinical
picture is called as DiGeorge like Syndrome
(2,3). Fukami et al. (2) had reported a case
with  10p15 deletion  presenting all
characteristics of the HDR Syndrome and as
well as congenital cardiac defects, facial
dysmorphism and T-cell immune deficiency.
On the other hand, Fukai et al. (12) identified
a de novo 10p deletion in a case of
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Glioblastome Multiforme (GBM) 6zellikle orta ve ileri yas grubunda sik goriilen, en kotii huylu primer beyin tiimériidiir. Cerrahi
rezeksiyon, radyoterapi ve kemoterapiyi igeren tiglii tedaviye ragmen sag kalim siiresi ortalama bir y1l civarindadir. Bu taniy1 almus,
ii¢ yil veya daha uzun siire yasamda kalmis hastalarin uzun yasadigi diisiiniiliir. GBM hastalarinin ¢ok diisiik bir ytizdesi bu gruba
girer. Uzun yasadig1 gozlenen GBM'i olgularda histopatolojik tanmnin tekrar gozden gegirilmesi gerekir. Uzun yasamla iligkili
faktorler kesin olarak bilinmemektedir. Geng yas, Karnofsky skoru yiiksekligi ve Metil Guanin MetilTransferaz(MGMT) metilas-
yonunun GBM'li hastalarda daha iyi bir prognoz ve daha uzun sag kalimla iliskili oldugu 6ne stirilmistiir.

Anahtar kelimeler: Beyin tiimoérii; Glioblastome multiforme; Kemoterapi; Radyoterapi;Cerrahi

Abstract

Glioblastome multiforme (GBM) is the most frequent and most malignant primary brain tumor seen especially in the middle
and elderly age group. Survival, despite therapy including surgical extirpation, postoperative radiotherapy and chemotherapy is
one year on average. Survival of three years or more is considered long survival. A very low percentage of GBM patients fall into
this category. In such cases histopathologic diagnosis has to be reconfirmed. Factors associated with this condition are unknown.
Young age, preoperative high Karnofsky score and methyl guanine methyl transferase (MGMT) methylation have been proposed
to be associated with better prognosis and longer survival in GBM patients.
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Glioblastome Multiforme ve Uzun Yagam

1. Giris

Diffiiz infiltratif gliomlar meningiomlardan
sonra en sik goriilen primer santral sinir
sistemi tiimdrleridir. Tim santral sinir
sistemi(SSS) tiimorlerinin % 22'sini olusturur.
Ek olarak GBM ise, en sik goriilen malign
santral sinir sistemi tiimdrleridir ve SSS
tiimorlerinin % 14,6'sin1, malign santral sinir
sistemi timorlerinin % 48,3"linii olusturur(1).
Ayrica GBM, tiim kanserlerin %1,4'iin da,
kansere  bagli  Oliimlerin %  2,9'unda
rastlanir(2).  Tedavi  edilmeyen @ GBM
hastalarinda, ortalama sagkalim siiresi sadece
3 ay olup agresif bir neoplazmdir(3).
Tedaviye ragmen tanidan sonra ortalama sag
kalim siiresi genellikle 12 ila 18 ay
arasindadir. Bes yillik yasam siiresi tanidaki
yas ve cinsiyete gore degismekle birlikte
ortalama % 6,8'dir. On yildan fazla yasayanlar
% 1'den daha azdir(4). GBM tedavisinde
cerrahi 6nemli bir se¢enektir. Cerrahi, klinik
taninin histolojik olarak dogrulanmasini saglar
ve ayrica tam rezeksiyonla sagkalim siiresini
artirir, dekompresif ve sitorediiktif etkiye
sahiptir. Rezektif cerrahinin ana
kontrendikasyonlari, kotii performans durumu
(70'in altinda Karnofsky), ileri yas ve dnemli
yerlesim yeridir(3). Rekiirens, hastaligin seyri
boyunca kaginilmaz bir sonug olup, rekiirens
goriildiikten sonra ortalama sag kalim siiresi
5-7 ay arasindadir.

GBM,frontal ( % 43), temporal ( % 28),
parietal ( % 25) ve oksipital ( % 4) loblarda
olmak iizere daha ¢ok supratentoriyal
kompartmanda goriilir. Serebellumda ve
cocuklarda goriilmesi seyrektir. Erkeklerde
kadinlara gore 1,6 kat, beyaz irkta Afrikali ve
Afrika kokenli Amerikalilarda iki kat fazla
goriiliir.  Amerika Birlesik Devletlerinde
goriilme oran1 3,19/ 100,000 niifus ve
ortalama goriilme yas1 64 olarak saptanmistir
(3). Bu makalede, GBM’li olgularda uzun
yasamla ilgili literatur incelemesi ve GBM
serimizde ii¢ yil1 askin yasayan alt1 olgudan
tclinde yapilan genetik calisma sonuglari
sunuldu.

2. Tartisma

Glioblastomlarin olusum ve yayilmasinda;
astrositlerin, noroglial kdk veya progenitor

hiicreler, oligodendrosit prekiirsor hiicreler ve
glioblastoma kok hiicrelerin rol oynadig
diisiinilmekle beraber kesinlik kazanmamustir.
Bu  timérler  molekiiler  heterojenite
gosterirler.

Bilinen risk faktorleri GBM tanis1 almis
olgularin ¢ok diisiik yilizdesinde gecerlidir.
Bas ve boyuna iyonize radyasyon risk faktorii
olarak belirlenmistir. Cep telefonu
kullantminin beyin timorii olusumuna yol
acma potansiyeli ile ilgili yogun arastirmalar
yapilmis, fakat kanitlanabilen bir iligki
saptanmamustir(5). Glioblastomali hastalarin
bliylik c¢ogunlugunda aile kanser Oykiisii
yoktur. Tiim gliomlarin % 5' ailevidir.

Malign gelisme ile ilgili olarak iki tiir
glioblastoma vardir. De novo oOlusanlar,
primer tip GBM dir. yetiskinlerde goriilen
diffiiz infiltratif gliomlarin en kotii prognoz
gosteren tipidir. Bu tiimorler ileri yasl ve
beyaz irkta daha sik goriliir, klinik 6ykii kisa
sirelidir ve yasam siiresi sinirhidir. Diigiik
grade'li gliomlarin evrilmesiyle olusanlar ise
sekonder tip GBM olarak isimlendirilir.
sekonder gliomlar daha geng yetiskinlerde
goriiliir. Iki tip arasinda cinsiyet farklilig,
hormonal degisiklikler ve genetik ozellikler
ile agiklanmaktadir.

Diinya Saglik Orgiitii ( DSO), 2016 yilinda

Santral  Sinir Sistemi (SSS) tiimorleri
simiflamasini glincellemistir. Giincellemede en
onemli  nokta;  mikroskopik  bulgulara
dayanarak  yapilan  alisilmig  patolojik

degerlendirme ve tanilara belirli molekiiler
Ozelliklerin  eklenmesi olmustur. Tedavi
semalarinin belirlenmesinde de; histogenetik
siniflandirma ve derecelendirme sisteminin
prognozla kabaca iliskili olmasiin yarar
sagladigi, uzun siire uygulama alani buldugu
belirtilmistir. Ancak son yillarda genetik ve
epigenetik konularindaki buluslar,
histogenetik siniflamanin sorgulanmasina yol
acmustir. Bu sorgulamanin belli bash ii¢ ana
nedeni vardir. Oncelikle bir tiimdriin iginde
degisik  farklilasmalarin  birlikte  olmasi
miimkiindiir, ayrica DSO siiflamasinda;
tiimor derecelendirmesi ile prognoz arasindaki
iliski, ana molekiiler belirleyicilerle prognoz
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arasindaki iligskiye kiyasla daha zayifdir. Son
olarak  molekiiler  testler, mikroskopik
degerlendirmeye oranla ¢cok daha objektifdir
ve tekrarlayabilme 6zelligi vardir.

Klasik hematoksilen-cozin boyasi ile elde

edilen histolojik sonu¢ timor igin ilk
tabakalandirmay1  olusturmaktadir. Taniya
gore timoriin  ait oldugu ana grup
belirlenmektedir. Daha sonra molekiiler
degerlendirme ile alinan sonuglar tanrya
eklenir ve boylece tiimoriin alt

tabakalandirmas1 yapilmis olur. DSO,2016
yili SSS tiimérleri giincellemesinde, fenotipik
ve genotipik  smiflandirmalarin  birlikte
kullanilmasint 6ngoérmektedir. Bir baska yeni
kavram,tablolar1 olabilecek en dar sekliyle
tanimlamak amaciyla NOS ( not otherwise
specified) kavraminin 6ne siiriilmiis olmasidir.
Buna gore NOS'un ii¢ durumda kullanilmasi
Onerilmistir: a) genetik testlerin yapilmadigi
durumlar, b) genetik test sonuglarinin
histolojik ~ bulgularla  uyumlu  genetik
degisiklikler gostermemesi hali, c) yetersiz
doku Ornegi veya doku artefaktina baglh
olarak  tiimoriin  yapis1 veya sitolojik
ozellikleri hakkinda stiphe varligi.

Glioblastom, malign infiltratif bir astrositom
olup tam1 agisindan nekroz  ve/veya
mikrovaskiiler proliferasyonun
degerlendirilmesi esastir. Histolojik &zellikleri
acisindan  glioblastoma ¢ok degiskenlik
gostermektedir. Tanisal ve prognostik oneme
sahip paternler, psodopalizatlasma gosteren
nekroz, konfluan nekroz, mikrovaskiiler
proliferasyon, intravaskiiler tromboz, degisik
yonlere farklilasma ~ gosteren  timor
hiicrelerinin  varhigidir.  Astrositik  orijinli
oldugu icin glioblastomlarin biiyiik ¢cogunlugu
GFAP(Glial Fibriler Asidik Protein ) eksprese
eder. Basta CAM 5.2 olmak iizere keratin
boyalari metastatik karsinom, glioblastoma
ayrimimda GFAP ile birlikte kullanilir.
Glioblastom, malign melanom ayriminda

S100  proteini ile  glioblastomda da
immiinreaksiyon goriilecegi i¢in Oncelikle
HMB45(Human Melanoma

Black),MITF(Microphthalmia  Transcription
Factor), Melan A ve tirozinaz gibi melanositik
belirteglerin degerlendirilmesi 6nemlidir(6).

Gliomagenesiste ilk goriilen gen degismeleri,
izositrat dehidrojenaz (IDH) mutasyonudur.
Daha sonra TP53 ve ATRX mutasyonlar
izler. IDH mutasyonu, beyin tiimorleri icin
daha iyi tanimlanmis bir genetik degisimdir ve
yeni DSO  smiflandirmasina  entegre
edilmistir. Bu yenilikler kapsaminda ;
glioblastomalar, IDH wild tip (IDH wt) ve
IDH mutant tip(IDH 1,2) olarak iki ana gruba
ayrilmistir(7). IDH 1 ve IDH 2 gen
degisimleri ve kromozom 1P , 19q kod kayb1
varligma veya yokluguna baghh olarak,
yetiskinlerde primer glioblastom IDH wt
olarak tanimlanir. Yine sekonder
glioblastomlar da IDH gen degisimi ve 1P /
19q kod kayb1 olabilir ya da olmayabilir. IDH
1 de olan gen degisimleri daha ¢ok 132 kodlu
gende olur. Vakalarin % 90 da gen degisimi
R132H genindedir. IDH 2 gen degisimleri
daha az siklikla 172 kodlu gende olur, en sik
R172K da goriiliir (4).

IDH 1 ve 2 mutasyonlar1 genetik ve klinik
olarak ayr1 bir glioma tipini olusturur. Bu tiir
tiimoriin goriildiigi hastalar histopatolojiden
bagimsiz olarak daha iyi prognoz gosterir,
kemoterapi ve radyoterapiye daha olumlu
yanit verir. Ancak IDH mutasyonunun timdr
supresor fonksiyonunun molekiiler temeli
aydinlanmamistir. Bunun aksine IDH wt,
GBM hiicrelerinin metabolik adaptasyonunu
kolaylastirarak agresif biiyiimeye yol agar.
Boylece wt ve mutant IDH 1/2 arasindaki
fonksiyonel dengenin klinik gidis, kemoterapi
ve radyoterapiye duyarliligi belirledigi one
stiriilmiistiir(8). Gliom olusumunda, MGMT
metilasyonu testinin yapilamadigi durumlarda
IDH mutasyonuna bakilabilir

GBM' e ait spesifik klinik semptom yoktur.
Yeni ortaya ¢ikan epileptik nobetler, ilerleyici
bas agrisi,

mental durum degisiklikleri, fokal norolojik
semptomlar, artmis intrakranial  basing
belirtileri baslica sikayetlerdir. Radyolojik
tanida Oncelikli secenek, kontrastli manyetik
rezonans (MR)'dir. Bu tiimdrler, nekrotik
alanlar igeren, kontrast madde tutan,
cevresinde 6dem olan goriintii verirler. Ayirici
tanida diisiik grade'li gliomlar, metastazlar ve
bazen lenfoma disiiniilmelidir. Apse ve
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demyelinizan lezyonlar da ayirici tanida

akilda tutulmalidir.

Dinamik kontrastli perfiizyon agirlikli MR
kesitler(DSC-MRI)de serebral kan akimini
O0lcmek miimkiindiir. Serebral kan akimu,
mikrodamar  dansitesi ve alam1 ile
iligkilidir(9). Timoriin indiikledigi
anjiyogenezise bagli olusan mikrovaskiiler
proliferasyon GBM  igin  6nemli  bir
gostergedir.(10). Serebral kan akimi GBM'in
diger timor tiplerinden ve  histolojik
gradelerinden ayirt edilmesine de katki
saglar(11).

MR spektroskopi, tiimor i¢inde metabolitlere
ait  yogunluk  degisikliklerini  belirler.
Glioblastomlarda tipik olarak artan hiicre
proliferasyonuna bagl olarak oldukca yiiksek
kolin degerleri ve noron kaybi nedeniyle
azalana N-asetil aspartat degerleri
gozlenir(12). Ancak benzer degisikliklere
diger neoplastik patolojilerde ve inflamatuar
hastaliklarda da rastlanir(13).Beynin 6zellikli
lokalizasyonlarinda ~ goriilen  tlimorlerde
fonksiyonel MR cerrahi planlama ve gilivenlik
sinirlart  i¢inde maksimum rezeksiyonun
yapilabilmesi i¢in yarar saglar.

Pozitron emisyon tomografi (PET), timdr
biyolojisi ve yayginligit hakkinda fikir
vermesinin yanisira ayirici tanida, radyoterapi
planlamasinda, tedavi sonrasi izlemde tiimor
ilerlemesi veya yalanct tiimor ilerlemesi
hakkinda da bilgi saglar(14).

GBM'in genetik taranmasinda ortak kayip
bolgeleri olarak 1p, 6q, 9p, 10p, 10q, 13 g,
14q, 15q, 17p, 18q, 199, 229 ve Y
saptanmistir.  Bu genetik kayiplarin ¢ogu
spesifik timor supresor gen kaybmi temsil
eder, bu da direkt olarak gliomagenez iizerine
etkilidir. GBM'li hastalarda % 60-80 oraninda
goriildiigi icin en sik rastlanan genetik
degisiklik 10. kromozomdaki
heterozigotlugun kaybidir. GBM'de genomik
diizeyde genetik degisikliklere bagli olarak
gen ifadesi kazanglar1 gosterilmistir. Bu
sekildeki artmis gen ifadesi, gen ifadesi
kayiplarina gore ¢ok seyrek goriiliir. En sik
gozlemlenen olay 7. kromozomdaki EGFR
geninin amplifikasyonudur(15).

Glnlimiizde =~ GBM'in  standart  tedavisi
giivenlik sinirlart iginde maksimum cerrahi
rezeksiyon saglandiktan sonra radyoterapi ve
es zamanli kemoterapidir. 5- aminolevulinik
asitten tiiretilen tiimor floresansi, kontrast
tutan  timoriin, en genis rezeksiyonunu
mimkiin ~ kilarak ~ GBM'i  hastalarda
ilerlemesiz sagkalimin artmasina yol acti(3).
Radyoterapinin en sik kullanilan uygulamasi
giinliik 2 Gy olmak iizere 30 fraksiyon halinde
toplam 60 Gy'dir. Radyoterapi planlamasi
ameliyat sonrasi ¢ok erken donemde c¢ekilen
MR'da  saptanan  hedefler  gozetilerek
yapilmaktadir(16). Yash olgularda ii¢ haftada
tamamlanan giinliik 2.6 Gy'min 15 fraksiyon
halinde toplam 40 Gy olarak verilen
hipofraksiyon seklindeki tedavinin standart
protokol ile esdeger etkiye sahip olduguna ait
kanit bulunmaktadir(17).

Kemoterapotik ajan olarak
Temezolamid(TMZ), 75 mg/m2/giin x 6 hafta
olarak baslamr. Idame dozu 150-200
mg/m2/giin x 5 giin olmak lizere 28 giinlik
alt1 siklus seklindedir(18). MGMT metile

olmayan timorlerde temezolamid etkisi
minimaldir, dolayistyla bu 6zelligi gosteren
secilmis olgularda temezolamid
verilmeyebilir(19). Radyoterapi ve TMZ
kemoterapisinin  kombinasyonu,  birincil
rezeksiyonu  takiben sagkalimi  uzattigi
gosterilen en etkili adjuvan tedavidir.

Radyoterapi ve ardindan TMZ, tek basina
radyoterapi ile karsilastirildiginda oSnemli
Ol¢iide uzun siireli sagkalim saglar(3).

Uclii tedaviye ragmen giiniimiizde GBM'in
prognozunu anlamli sekilde iyilestiren, kiir
saglayan sonuglar elde edilememistir. Bu
durum tamamen yeni tedavi modalitelerinin
arastirilmasini gerekli kilmistir. Bu segenekler
hedeflenmis molekiiler tedavi, immunoterapi
ve viral tedavidir. GBM tedavisinde
karsilagilan O6nemli bir sorun ileri derecede
intratimoral ve tiimoérler arasi heterojenite
gostermesidir. Ayni tiimoriin farkl
bolgelerinde degisik genetik kompozisyona
sahip hiicreler, transkripsiyonel alt gruplar ve
proliferasyon kinetikleri goriilebilir. GBM'li
hastada ilk spesimenle rekiirens goriildiigiinde
aliman spesimen kiyaslandiginda EGFRuvIII
(epidermal growth factor receptor variant I1)
mutasyonu gibi belirli genetik degisikliklerle
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gegici heterojenite goriilebilecegi

bildirilmistir(20).

Krex ve ark. 55 olguluk uzun yasamli GBM
olgularmi degisik parametreler kullanarak
incelemiglerdir. Yapilan molekiiler analizde
%74 olguda MGMT hipermetilasyonu, % 29
olguda TP 53 mutasyonu ve % 26 olguda
EGFR amplifikasyonu saptamislardir. Sadece
% 6 timorde 1p ve 19q delesyonu
kombinasyonu gorilmiistiir Glioblastomdaki
TP53 mutasyonlarinin taniya olan etkinligi
EGFR amplifikasyonuna benzer sekilde, tam
aydmlatilamistir.Baz1  ¢alismalarda  TP53
mutant timdrlii hastalarin daha iyi prognozu
bildirilmistir (21).EGFR amplifikasyonu tim
glioblastomlarda %30-40 olup genellikle
primer  glioblastoma  simirhdir.  EGFR
amplifikasyonu olan olgularin  yaklasik
%350’sinde tirozin kinaz aktivitesine neden
olan EGFRVIII rearanjmani ile sonuglanir. Liu
ve ark. EGFR amplifikasyonunun veya
EGFRVIIl  transcript  varliginin  klasik
yontemlerle tedavi goren GBM'li hastalarda
prognozu etkilemedigi sonucuna varmislardir.
Buna karsin nadir de olsa astrositik
astrositomlarda EGFR aberrasyonlarinin daha

kisa sag kalimla iligkili olabilecegini
ongormiislerdir(22).
Hegi ve ark. intratiméral MGMT (06-

metilguanin-DNA- metiltransferaz) sessizligi
ile sag kalim arasindaki olast iliskiyi
arastirmiglardir. Calismaya randomize olarak
sadece radyoterapi alan GBM hastalar1 ile
radyoterapi ile birlikte temozolomid alan
hastalar almmistir. Sonucta metile MGMT
promoter gosteren olgularin temozolomid'den
yarar gordiigli gozlenmis, ayni etki metile
MGMT promoter gdstermeyen olgularda
goriilmemistir. Boylece MGMT DNA onarim
geninin promoter metilasyonu ile epigenetik
susturulmasinin alkile edici ajan tedavisi alan
GBM hastalarda sag kalimi uzattigi sonucuna

varilmistir. MGMT epigenetik
sessizlesmesine % 20-40 oraninda
rastlanir(23).

Norodejeneratif hastaliklarla iligkili olan

MAPT (' Microtubule- Associated Protein)
ve TAU geni epigenetik olarak insan
gliomlarinda wt ve mutant IDH 1/2 arasindaki
denge tarafindan  kontrol edilmektedir.

Gargini ve ark. IDH 1/2 mutant tiimorlerde
TAU genini yiliksek bulmuslardir. Tiimoriin
ilerlemesiyle TAU geni azalmistir. EGFR (
epidermal growth factor receptor) mutasyonu
olan tiimorlerde MAPT'!n hemen hemen hig
olmadigi, TAU'nun asir1 ifadesinin mikrotiibiil
stabilizasyonu saglayarak EGFR" bloke ettigi
gosterilmistir. Calismanin sonucu gliomlarda
TAUnun EGFR sinyalinin  6nemli bir
inhibitori oldugunu ortaya koymustur. Bazi

kanserlerde  yazarlar, TAU proteininin
anjiyogenezisi engelledigi, normal
damarlagsmaya yol actigl, gliomun
agresifligini  azaltigt  ve  kemoterapiye

duyarliligini arttirdigini gostermislerdir(24).

Mikrotiiblil fonksiyonunu etkileyen ilaglar,
hiicrelerin mitozdan korunmasini saglayabilir
ve hiicre dongiisii durmasina veya apoptoza
neden olabilir. Stabilize ve inhibe edici bir
cok mikrotiibiill hedefleyen ajan kanser
tedavisinde kullanilmistir. Bazi kanserlerde
mikrotiibiil fonksiyonu ile zitlagan ilaglarin
EGFR inaktivasyonu ile iliskili oldugu
gOrilmistir(25).

GBM serimizde ii¢ yili askin yasayan alti
olgudan t¢iinde genetik calisma yapilmistir.
Uc yildan fazla yasam siirdiikleri icin 1. ve 3.
olgularin tekrarlayan ameliyatlarinda GBM
tams1 almuglardir. {lk ameliyat preparatlari
yeniden degerlendirilmis ve GBM tanis1 sabit
kalmustir. Ikinci olgu bir kez ameliyat edildigi
icin patolojik tanisi yeniden degerlendirilmis
ve tan1 GBM olarak kalmistir. Bu olgularin
genetik ¢aligma sonuglart su sekildedir:

Olgu 1

45 yasinda erkek hasta. Ug kez tiimér igin, bir
kez BOS kagagi tamiri igin duraplasti
ameliyat1 yapildi. Radyoterapi ve kemoterapi
aldh. Ik cerrahi sonrasi 65 aydir hayatta.

aCGH analizi Xp22.33-21.1, 1p13.1-p36.32,
3013.33-926.31, 6913 - @27, 8p23.3 -
p11.21,13g11 - @31, 17 p13.3 - p12,18
p11.32-p11.21, 19q12- q13.43, 20p13-p11.21,
22912.1-q13.33  kromozomlarinda  kismi
kopya kayiplart ve 1q, 4p, 9p, 19p
kromozomlarinda kismi kopya kazanimlari
saptandi.2,5,11,12 ve 17°ci kromozomlarda
tam kromozom kazanimi goriiliicken 10,15 ve
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16’c1 kromozomlarin
anlagildi.

monosomik oldugu

Olgu 2

69 yasinda kadin hasta. Sag oksipital
yerlesimli GBM. Cerrahi sonrasi radyoterapi
ve yurtdisinda kemoterapi aldi. Ameliyatdan
78 ay sonra kaybedildi

aCGH analizi  1p36.11-p35.2, 2p23.3,
3026.33-9q27.3, 5031.2-931.3,8024.3,9931.3-
q32, 12 q24.31, 22011.21-q11.22

kromozomlarinda kismi kopya kayiplar1 ve
1p21.1 - p13.3,2p12 - p11.2, 7pl2.1 —

pll.2  kromozomlarinda kismi  kopya
kazanimlar1 gosterdi. Tiim kromozom kaybi
veya kazanci gozlenmedi.

Olgu 3

40 yasinda erkek hasta, temporo-oksipital
yerlesimli GBM. Iki kez ameliyat edildi.
Radyoterapi ve kemoterapi aldi.111 aydir
hayatta.

aCGH analizi 3q11.1g13.31, 9p24.3p13.1,
15q14915.1, 6pl2.1p1l.1, 16923.2924.3,
18p11.32p11.21, 19g13.31g13.41
kromozomlarinda kismi kopya kayiplar1 ve
6p21.1pl12.3, 19p12, 19g11g13.12
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kromozomlarinda kismi kopya kazanimlari
ortaya koydu. 7 ve 8’ci kromozomlarda tam
kromozom kazanimi gériilmesine karsin 10 ve
22’ci kromozomlarin  monosomik oldugu
anlagildu.

3. Sonug¢

GBM'in molekiiler patogenez ve biyolojisinin
anlasilmasinda onemli gelismeler
kaydedilmesine  karsin ~ bunun  klinik
yansimalar1 ve dolayisiyla hastaligin kiiratif
anlamda tedavisini saglayacak yontemler
henliz rutin uygulamaya konulamamustir.
Tamamen yeni tedavi  segeneklerinin
gelistirilmesinin yanisira bunlarin
degerlendirebilecegi klinik c¢alismalarin da
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