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07/
Amac¢: Caligmamizda yeni dogum yapmus annelerin

emzirme basarisini etkileyen faktorlerin degerlendirilmesi
amagclandi.

Gere¢ ve Yontemler: Gozlemsel kesitsel tipte olan
aragtirmamiz  01.03.2020-31.05.2020 tarihleri arasinda
Gaziosmanpasa Egitim ve Arastirma Hastanesi Cocuk
Saghig1 ve Yenidogan Izlem Polikliniklerine basvuran bebek
anneleri ile yapilmustir. Katilimcilara, anne ve bebeklere ait
demografik soru anketi, Hasta Saglik Anketi-9, Emzirme
Oz-yeterlilik Olcegi-Kisa form, Anne Bebek Baglanma
Olgegi ve LATCH-Emzirme Tamlama Olgegi yiiz yiize
uygulanmistir.

Bulgular: Caligmaya 332 bebek dahil edildi. Bebeklerin
169’u (%51) erkek olup 302°si (%91) sadece anne siitii ile
beslenmekteydi. Bebegini sadece anne siitii ile besleyen
annelerin diger annelere gore daha yiiksek emzirme basarisi
(p=0.042) ve emzirme Oozyeterliligi (p=0.014) oldugu
izlendi. Annelerde LATCH olgek puant 8.80+1.38, Emzirme
Oz-yeterlilik  Olgegi puan:  61.36+£8.69, Anne Bebek
Baglanma Olgegi puam 2.10+2.36, Hasta Saglik Anketi-9
puant 7.70+4.70 saptandi. Depresyon riski olan annelerin
Emzirme Oz-yeterlilik Olcegi icin kesim degeri 64 puanin
altt (EAA:0.585, p=0.01 %95 GA:0.523-0.648) olarak
hesaplandi. Emzirme Oz-yeterlilik Olgegi puani, parite
(p=0.034, r=0.116), artan anne yas1 (p=0.031, r=0.119),
uzun evlilik siiresi (p=0.002, r=0.173) ve Anne Bebek
Baglanma Olgegi puani ile (p<0.001, r=-0.215) iliskili
bulundu. Dogum 6ncesi emzirme egitimi almis ve almamig
anneler arasinda emzirme bagarisinda fark gozlenmedi
(p=0.779). Emzirme basarisini etkileyen tek faktdr dnceden
emzirme tecriibesi varligrydi (OR:0.531 p=0.021 %95 GA:
0.310-0.910).

Sonu¢: Calismamizda annelerin emzirme Ozyeterliliginin
yiiksek oldugu ve anne bebek baglanmasi ile giiclendigi
gOriildii. Emzirme egitimi almanin emzirme bagarisinda
etkisiz olmasi anne bebek bagimi giliclendirici egitim
gerekliligine dikkat cekmistir.

Anahtar Kelimeler: Anne siitii, emzirme, emzirme
ozyeterliligi, LATCH, Yenidogan

ABSTRACT

Objective: In our study, it was aimed to evaluate the factors
affecting the success of breastfeeding in mothers who had just
given birth.

Material and Methods: Our study, which is an observational
cross-sectional type, was conducted with mothers of infants
who applied to Gaziosmanpasa Training and Research Hospital
Pediatric Health and Neonatal Follow-up Clinics between
01.03.2020-31.05.2020. A questionnaire of demographic data
of mother and babies, Patient Health Questionnaire-9,
Breastfeeding Self-Efficacy Scale-Short Form, Maternal Infant
Attachment Scale, and LATCH-Breastfeeding Assessment
Tool were administered face to face.

Results: Three hundred and thirty-two babies were included in
the study. Of the babies, 169 (51%) were male and 302 (91%)
were only fed with breast milk. It was observed that mothers
who fed their babies exclusively with breast milk had higher
breastfeeding success (p=0.042) and breastfeeding self-efficacy
(p=0.014) compared to other mothers. Mothers' LATCH tool
score, Breastfeeding Self-Efficacy Scale score, Maternal Infant
Attachment Scale score and Patient Health Questionnaire-9
score were 8.80+1.38; 61.36+8.69; 2.10 +2.36 and 7.70+4.70,
respectively. The cut-off value for Breastfeeding Self-Efficacy
Scale-Short Form of mothers with depression risk was
calculated as below 64 points (AUC: 0.585, p=0.01 95% CI:
0.523-0.648). Breastfeeding Self-Efficacy Scale-Short Form
score was associated with parity (p=0.034 r=0.116), increasing
maternal age (p=0.031, r=0.119), long marriage duration
(p=0.002 r=0.173), and Maternal Infant Attachment Scale score
(p <0.001, r=-0.215). There was no difference in breastfeeding
success between mothers whith and without prenatal
breastfeeding training (p=0.779). The only factor affecting
breastfeeding success was previous breastfeeding experience
(OR: 0.531 p=0.021 95% ClI: 0.310-0.910).

Conclusion: Our study observed that mothers' breastfeeding
self-efficacy was high and related to strong mother-baby
attachment. The ineffectiveness of breastfeeding education in
breastfeeding success has drawn attention to the necessity of
training to strengthen mother-baby attachment.

Keywords: Breast milk, breastfeeding, breastfeeding self-
efficacy, LATCH, newborn
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GIRIS

Bebegin fizyolojik ve psikososyal gereksinimlerini
ilk 6 ay boyunca tek basina karsilayabilen anne siiti,
kompozisyon olarak annenin beslenme
ozelliklerinden, salinim ve miktar olarak annenin
ruhsal durumundan etkilenmektedir (1). DSO
(Diinya Saglik Orgiiti) ve UNICEF (Birlesmis
Milletler Uluslararasi Cocuklara Acil Yardim Fonu)
her bebegin dogumdan itibaren 6 aylik olana kadar
tek basma anne siiti  ile  beslenmesini
onermektedirler (2).

Tim diinyada bebekler ve anneler emzirmeye
yatirim yapilmamasinin olumsuz sonuglarina maruz
kalmaktadir (3). Ulkemizde 1991 yilindan beri
“Anne Siitiiniin Tesviki ve Bebek Dostu Saglik
Kuruluslar1 Programi” yiiriitiilmektedir. Programin
uygulanmasinin ardindan, ortanca emzirme siiresi
1993 yilinda 11.9 ay iken, 2018 yilinda 16.7 olmus,
alt1 aydan kiiciik bebeklerde sadece anne siitii
verilme yiizdesi 1993’te %10.4’ten 2018 yilinda
%40.7 e yiikselmistir (4).

Emzirme basgarisi, emzirme siiresi, annenin kendini
emzirmede basaril hissetmesi ya da anne ve bebegin
gereksinimlerinin saglandig1 interaktif bir siiregtir
(5). Emzirme Oz-yeterlilik algisinin  emzirme
basarisina etkisinin Onemli oldugu bilinmekle
birlikte emzirme 6z yeterliligi diisiik olan annelerin,
bebeklerini daha kisa zamanda siitten kestigi, 6z
yeterliligi yiiksek olan annelerin emzirmeyi
baglatma ve siirdiirme konusunda daha az sorun
yasadiklar1 bildirilmistir (6).Emzirme siirecinin
degerlendirilmesi igin objektif tanilama araglarinin
gelistirilmesi iizerinde uzun siiredir ¢aligilmaktadir
(7). Emzirme Oz-yeterlilik Olgegi-Kisa form
(EOYO), Anne Bebek Baglanma Olgegi (ABBO) ve
LATCH-Emzirme Tanilama Olgegi bu 6lgeklerden
bazilarina 6rnektir.

Bu c¢alismada amacimiz annelerin psikolojik
sagliklari, emzirme Ozyeterlilikleri, anne bebek

baglanma diizeyleri ve prenatal donemde alinan

emzirme egitiminin postnatal emzirme bagarisindaki

roliinii degerlendirmektir.

GEREC VE YONTEM

Tanimlayici ve kesitsel desende planlanan arastirma,
1 Mart-31 Mayis 2020 tarihleri arasinda
Gaziosmanpaga Egitim ve Arastirma Hastanesi
Cocuk Sagligi ve Yenidogan izlem Polikliniklerine
bagvuran bebek anneleri ile yapildi. Yerel etik kurul
onay1 alind1 (Taksim Egitim ve Aragtirma Hastanesi
Klinik Arastirmalar Etik Kurulu, tarih: 19.02.2020,
say1 no: 39). Calismaya alinmadan 6nce tiim anneler
detayli olarak bilgilendirilerek g¢alismanin amaci
anlatildi. So6zIii onamlart alindiktan sonra her
olgunun yas, evlilik siiresi, gelir diizeyi, oturdugu
evin miilkiyeti, dogum sekli ve sayist bilgisi,
emzirme egitim alma durumu, bebegin boyu, tartisi,
dogum bilgilerini i¢eren sosyodemografik verileri,
saglik durumlart yilizylize goriisme teknigi ile
sorgulandi. Annelere depresyon duygu durum
degerlendirmesi igin Patient Health Questionnaire-9
Tirkge formu (PHQ-9), emzirme basarisini
degerlendirmek i¢in Emzirme Tanilama ve
Degerlendirme Olcegi (LATCH), annenin postnatal
emzirme ozyeterliligi icin Emzirme Ozyeterlilik
Olgegi (EOYO) ve annenin bebekle baginin
degerlendirilmesi i¢in Anne-Bebek Baglanma
Olgegi (ABBO) uygulanip bebek annelerinin
emzirme orant ve emzirme ile iliskili faktorleri

degerlendirildi.

Dahil Edilme Kriterleri: Calisgmaya katilmaya
goniilli olan 0-28 giinliik (yenidogan) term dogmus,
oral beslenme engeli olmayan, anne siitii emebilen
bebeklerin anneleri dahil edildi.

Hari¢ Birakilma Kriterleri: Anne siitli emzirmeyen,
term dogum haftasindan 6nce dogan, oral besleme
engeli olan bebek anneleri ve sadece mama veren
anneler emzirme durumu degerlendirilemeyecegi

i¢in harig birakildu.
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Calismada Kullanilan Olgekler: PHQ-9 (Hasta
Saglik Anketi-9): PHQ-9 depresif bozukluk tanisini
sorgulayan toplam dokuz maddeden olusan bir
Olgektir. 10 puan ve iizeri olas1 major depresyon
olarak tanimlanmaktadir. Olgekten alman skor
siddeti depresyonun siddetini yordamak icin
kullanilir. Tiitkce uyarlamas1t ve ilkemiz igin
gegerlilik calismalar1 Corapgioglu ve ark. tarafindan
yapilmistir (8, 9). Bu ¢aligmada, lohusaya ozgii
olmayip genel ruh sagligimi herkeste kolaylikla
degerlendirebilen PHQ-9 0Slgeginin tercih sebebi,
daha kisa ve daha hizli degerlendirme imkani
saglamasidir.

Emzirme Oz-Yeterlilik Olcegi (EOYO): Olgekten
alinabilir minimum puan 14, maximum puan 70’tir.
Puan yiikseldik¢e yiiksek emzirme oz-yeterliligi
gostermektedir. Olgegin  Tiirkge gecerlilik ve
giivenirlik ¢alismasi Tokat ve Okumus tarafindan
yapilmistir (10).

ABBO (Anne Bebek Baglanma Olgegi): Tiirkge
gegerlilik ve giivenirliligi Aydemir ve Alparslan
tarafindan ~ 2016’da  yapilmustir. Olgekten
alinabilecek en diisiik puan 0 ve en yiiksek puan 24
olup, puan arttikga anne bebek baglanmasinda
problem olduguna isaret eder (11).
LATCH-Emzirme Tamilama Olgegi: L; memeyi
tutma (Latch on the breast) A; bebegin yutma
hareketinin goriilmesi/duyulmasi (Audible
swallowing) T; meme ucunun tipi (Type of the
nipple) C; annenin meme ve meme ucuna iligkin
rahatligi (Comfort breast/nipple) H; bebegi tutus
pozisyonudur (Hold/Help) (12). Yenal ve Okumus
tarafindan aracin Tirk¢e glivenirlilik ¢aligmasi
yapilmis ve kullanim i¢in uygun ve giivenilir bir
tanilama araci oldugu saptanmistir (13). Her madde
0-2 puan olup total puan en fazla 10 puandir. Daha
diisiik puan emzirmede destege ihtiya¢ oldugunu
gosterir (14).

Istatiksel ~ Analiz:  Arastirmada G*Power 3.1

programu ile 1.tip hata %5 (cift yonlii), 2.tip hata %5

(power %95) ve anne siitli emzirme orani temel
alinarak gereken minimum O&rneklem sayis1 334
olarak hesaplanmistir. Istatistiksel analizler icin IBM
SPSS Statistics 22 (IBM SPSS, Tiirkiye) programi
kullanilmistir. Elde edilen sonuglar olgekler igin
ortalama, standart sapma, kategorik veriler igin
ylizde seklinde gosterilmistir. Verilerin
degerlendirilmesinde, Student T test, Mann Whitney
U test, Kruskall Wallis test ve korelasyon testleri
kullanilmistir. Olgeklerin giivenilirlik analizlerinde
cronbach alfa katsayisi hesaplanmigtir. 0.70 ve {izeri
olan cronbach alfa degeri giivenilir kabul edilmistir.

Istatiksel anlamlilik smir1 p<0.05 kabul edilmistir.

BULGULAR

Calismaya katilan 332 annenin yas ortalamasi 27.80
+5.73 yil ve ortalama ¢ocuk sayist 2°dir. Annelerin
%75.6’st  (n=251) daha Onceden emzirme
tecriibesine sahip, %66.9’u (n=222) gebeligini
planlamis ve %36.6’s1 (n=120) gebeliginde anne
siitii/femzirme egitimi almigtir. Annelerin egitim
diizeyleri incelendiginde; %19.6’smin (n=65) okur-
yazar olmadigi, %56.3’tiniin (n=187) ilkokul yada
ortaokul mezunu iken sadece %24.1’inin (n=80) lise
veya lniversite mezunu oldugu izlenmistir (Tablo
1).

PHQ-9 olgek total puant 7.70+4.70’dir. LATCH
dlgek total puani 8.80+1.30 saptanmistir. EOYO
total puani 61.36+£8.69 olup Cronbach’s alphasi
0.887°dir. ABBO total puam1 2.10+2.36 ve
Cronbach’s alphast 0.664’diir. Annelerin %64.8’1
(n=215) olast depresif degilken, %35.2’si (n=117)
olast depresif gdzlenmistir. %59.3’iinlin (n=197)
emzirme destegine ihtiyac1 varken, %40.7’sinin
(n=135) yoktur.

Calismadaki bebekler ortalama 4.29+6.91 giinliik
olup %50.9’u (n=169) erkek bebekti. %54.5’u
(n=181) vajinal yolla normal spontan dogumdu.
Sadece anne siitii (AS) alan bebekler %91 (n=302)
siklikta gozlendi (Tablo 2).
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Tablo 1: Calismaya dahil olan annelerin tanimlayici dzellikleri ile ilgili bilgilerin dagilin

Ozellik Min-Max Ort+SS
Anne yast 16-43 27.845.73
Anne evlilik siiresi (medyan) 0-24 6.86+5.2 (6)
n %
Aile tipi Cekirdek aile 248 74.7
Genis aile 84 25.3
Emzirme tecriibesi varligi durumu Evet 251 75.6
Hay1r 81 24.4
Emzirme egitimi alma durumu Evet 120 36.1
Hayir 212 63.9
Gebeligin planlanmis olma durumu Evet 222 66.9
Hayir 110 33.1
Annede ek hastalik varlig Evet 41 12.3
Hayir 291 87.7
Annede kronik ilag kullanimi Evet 30 9
Hayir 302 91
Anne evlilik say1st Bir 323 97.3
Cok 9 2.7
Anne egitim diizeyi Okur-yazar degil 65 19.6
Temel egitim 187 56.3
Lise/Universite 80 24.1
Anne ¢alisma durumu Evet 19 5.7
Hayir 313 94.3
Baba (es) ¢aligma durumu Evet 289 87
Hayir 43 13
Aile gelir seviyesi Geliri giderinden az 55 16.6
Geliri giderine denk 245 73.8
Geliri giderinden fazla 32 9.6
Evin miilkiyet durumu Evet 205 61.7
Hayir 127 38.3
Tablo 2: Bebekler ile ilgili tanimlayici bilgilerin dagilimi
Min-Max Ort+SS
Bebek yas1 (giin) 0-28 4.29+6.91
Boy (cm) 44-57 50.39+2.04
Agirlik (gram) 1960-5200 3327.06+498.58
Dogum agirlig1 (gram) 1620-4480 3291.82+469.14
Dogum boyu (cm) 39-56 49.94+2.11
Gestasyonel hafta 38-42 39.17+1.14
Gravida 1-9 2.75%1.5
Parite 1-6 2.34+1.08
N %
Bebegin cinsiyeti Kiz 163 49.1
Erkek 169 50.9
Dogum sekli Vajinal yolla dogum 181 54.5
C/S (Sezaryen dogum) 151 45.5
Beslenme durumu Sadece anne siitii alan bebek 302 91
Anne siitii + mama alan bebek 30 9
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Tablo 3: Calisma parametrelerine gore 6lgek skorlarin degerlendirilmesi

Emzirme

PHQ-9 blgek LATCH dlgek  Ozyeterlilik baglr;xnb:gf;gi
total skoru total skoru Olgegi total total skoru
skoru
Ort+SS Oresss Ort+SS (medyan) Ort+SS (medyan)
(medyan)
Bebegin Kiz 7.87+4.73  8.75+1.48 (9)  61.87+7.68 (63) 1.8742.05 (1)
cinsiyeti Erkek 7.54+4.67 8.84+1.28 (9)  60.87+9.56 (64) 2.32+42.6 (2)
P 10.527 20.875 20.914 20.222
Dogum sekli Vajinal dogum 7.17+4.39 8.64£1.51(9) 61.08+£8.97 (63) 1.96+£2.24 (1)
Sezaryen dogum  8.34+4.98  8.98+1.19(9)  61.7+8.35 (64) 2.26+2.49 (1)
p 10.023* 20.066 20.455 20.292
Beslenme Sadece anne siiti 7.81+4.74 8.88+1.26 (9)  61.69£8.59 (64) 2.15+2.4 (1)
durumu Anne siitii +mama  6.57+4.1  7.9742.09 (8.5)  58.07+9.1 (61) 1.57+1.85 (1)
p 10.167 20.042* 20.014* 20.286
Aile tipi Cekirdek aile 7.73+4.69 8.79+1.4 (9)  62.25+7.39 (64) 1.9442.28 (1)
Genis aile 7.61+4.74  8.81+1.31(9) 58.73+11.37(62)  2.56+2.52(2)
p 10.836 20.837 20.037* 20.031*
Emzirme Evet 7.7344.64  8.99+1.13(9)  61.6448.77 (64)  2.15+2.33 (1)
tecriibesi Hayir 7.6+4.89 8.2+1.84 (9)  60.48+8.42 (62) 1.94+2.45 (1)
varligi durumu  p 10.837 20.002* 20.094 20.332
Emzirme Evet 8.34+4 .81 8.84+£1.38 (9)  62.18£7.65 (64) 1.95£2.37 (1)
egitimi alma Hayir 7.33+4.61 8.77+£1.38 (9) 60.9+9.21 (63) 2.18£2.35 (1.5)
durumu p 10.061 20.565 20.364 20.309
Gebeligin Evet 7.4+4.37 8.78+1.45(9)  61.86+8.18 (64) 1.842.23 (1)
planlanms Hayir 8314526  8.83+1.23(9)  60.3549.6 (63) 2.69+2.5 (2)
olmadurumu p 10.118 20.769 20.258 20.001*
Anne egitim  Okur-yazar degil ~ 6.25+4.73  8.89+1.32(9)  59.4+11.05 (62) 342.68 (3)
diizeyi Temel egitim 8.05+4.62 8.841.34(9)  62.48+7.43 (64) 1.9842.38 (1)
Lise ve iizeri 8.06+4.69  8.71%1.51(9)  60.34+8.96 (63) 1.63+1.79 (1)
p %0.021* 40.815 40.227 40.006*

IStudent t Test, 2Mann Whitney U Test, 3Oneway Anova Test,*Kruskal Wallis Test, *p<0.05

Tablo 4: EQY o&lgegi total skoru ile ABBO total skoru, PHQ-9 6l¢ek total skoru ve LATCH total skoru degerleri
arasindaki korelasyonun degerlendirilmesi

Emzirme Ozyeterlilik Olcegi total skoru

PHQ-9 6l¢ek total skoru r -0.097
p 0.079
LATCH total skoru re 0.104
p 0.059
Anne bebek baglanma 6lgegi total skoru re -0.215
p 0.000*

Pearson Korelasyon Analizi *Spearman Rho Korelasyon Analizi *p<0.05
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Tablo 3 de gorildigii ilizere, psikolojik saglik
acisindan normal spontan dogum yapan anneler
sezeryan ile dogum yapan annelere gore daha az
depresif izlendi (p=0.023). Sadece anne siitii ile
bebegini besleyen annelerin emzirme basarist ve
ozyeterliligi diger annelerden daha yiiksekti
(Swrastyla p=0.042; 0.014). Cekirdek ailelerdeki
anneler genis ailelere gére daha iyi anne-bebek
baglanmast ve emzirme Ozyeterligine sahipti
(Sirasiyla p=0.031; 0.037). Emzirme bagarist daha
onceden emzirme tecriibesi olan annelerde daha
yiiksekti (p=0.002). Plansiz gebeliklerde anne-bebek
baglanmast planli olanlara gore sorunlu olsa da
emzirme bagarist ve  Ozyeterliliinde fark
gbzlenmedi (p=0.001). Egitim diizeyinde en anlamli
degerlendirme; okur-yazar olmayan annelerin temel
egitim veya lise ve {lizeri egitim alanlara kiyasla daha
az  depresif olmasina ragmen anne-bebek
baglanmasinin daha kotii olmasi idi.

Tablo 4’de goriildiigii gibi EOYO puani ile ABBO
puani arasinda iligki bulunmaktadir (r=-0.215;
p<0.001) ancak depresyon risk puani ve emzirme
basarisi puani ile iligki saptanmamustir.

ABBO total skoru ile PHQ-9 olgek total skoru
(r=0.102; p=0.062) ve LATCH total skoru (r=-0.005;
p=0.926)  parametreleri  degerleri  arasinda
istatistiksel olarak anlaml bir iligki

bulunmamaktadir.

TARTISMA

Calismamizda bebegini sadece AS ile besleyen
annelerin, AS + mama veren annelerden daha yiiksek
emzirme Dbasarist ve emzirme Ozyeterliligi
gosterdigi, emzirme basarisint en ¢ok etkileyen
faktoriin ise annenin dnceden emzirme tecriibesinin
varligt oldugu goriildii. Anne yasindaki artis, evlilik
sliresinin uzamasi ve artan parite sayis1 ozyeterliligi
arttict yonde etkili saptandi. Olast depresyon

varliginin daha diisiik emzirme Ozyeterliligi ile

iliskili oldugu ve psikolojik saglik taramasinda
saglikli  bulunan annelerin 64 puan {izerinde
ozyeterlilik kestirim degeri oldugu go6zlendi.
Emzirme egitimi alinmis olmasmin emzirme
basarisinda beklenen farki olusturmamasi egitim
alan anne sayisinin disiikliigi, egitim igerigi ve
verimliligi agisindan diistindiiriicii bulunmustur. Bu
yonleri ile c¢alismamiz literatiire yeni bilgiler
eklemistir.

Ulkemizde Aile Saghg Merkezlerinde (ASM)
gebeligin  24. haftasi sonrasinda anne siitii ve
emzirme egitimi verilmeye baslanmaktadir. 2018
Tiirkiye Niifus ve Saglik Aragtirmasi verilerine gore
sadece AS (anne siitii) alan ¢ocuklarin orani yasla
birlikte hizla azalmakta; 0-1 aylik ¢ocuklar arasinda
%59°dan, 2-3 aylik ¢ocuklar arasinda %45°e ve 4-5
aylik ¢ocuklar arasinda %14’e diigmektedir (15).
Calismamizda annelerin  %36.1’inin  emzirme
egitimi almig olmasina ragmen tek bagma AS alan
bebek oraninin %91 gibi yiiksek bir oranda olusu
dikkat g¢ekici bulunmustur. Bu durumun bebeklerin
yenidogan olmast ve ¢ogunun ilk ¢ocuk
olmamasinin kazandirdigi anne deneyimi sonucu
oldugu distintilmustiir.

Literatirde  sezaryen ve  vajinal  dogum
karsilastirlldiginda sezaryende daha fazla sorun ve
zorluk yasandigi, bu nedenle de sezaryenin
emzirmeyi olumsuz etkiledigi ve emzirmeyi
geciktirdigi bulgularina rastlanmistir (16). Negatif
dogum  deneyimlerinin; annede  postpartum
depresyon, posttravmatik stres bozuklugu, anne-
bebek baglanma ve emzirme sorunlari, doguma
yonelik korku ve sonraki dogumlarda sezaryen istegi
gibi durumlara yol agabildigi bildirilmistir (17).
Calismamizda vajinal dogum yapanlarin daha az
depresif olduklart halde anne bebek baglanmast,
emzirme basarisi ve 6zyeterlilikte sezaryenle dogum
yapanlardan anlamli derecede farki olmadig1
goriilmiistiir. Karahan ve ark.’nin yaptig1 ¢caligmada

gebeligin istemli olusu ve bebegin cinsiyetinin
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beklentiye uygun olusunun postpartum depresyon
riskini azaltigi gozlemlenmistir (18). Bizim
calismamizda planli gebelik olusu veya bebegin
kiz/erkek olusu ne postpartum depresyon riskini ne
emzirme basaris1 ve Ozyeterliligini etkilememistir.
Ancak anne bebek baglanmasinin planli gebeliklerde
anlamli diizeyde daha yiiksek oldugu goriilmiistiir.
EOYO ile maksimum alinabilecek puan 70 puandir
(10). Calismamizda depresyon riski olan annelerin
EOYO puani 64 puan ve alt1 bulunmustur. Bu deger
yiiksek bir sinir deger olup olas1 depresyon riskinin
annelerdeki emzirme Ozyeterliligi  agisindan
sanildig1 kadar negatif bir faktdr olmayabilecegini
disiindiirmiistir. Calismaya katilan annelerde
EOYO puam ortalama 61.36+8.69 olup annelerin
%35.2°si olas1 depresif izlenmistir. Arslan ve
Ege’nin yaptigi ¢alisgmada EOYO puani ortalama
58.92+7.61 olup bizim galigmamiza benzer sekilde
annelerin tigte birinin (%31.7) depresyon agisindan
risk altinda oldugunu saptamistir (19).

Biilbiil ve Kilingkaya’nin yaptig1 calismada multipar
annelerin primipar annelere gore bebeklerini ilk 30
dakika i¢inde anne siitii ile besleme oranlarinin daha
yiikksek oldugunu saptamistir.Ancak bebeklerin
beslenme durumlari ile anne yasi, anne gebelik sayis1
ve bebek gestasyon yasi arasinda anlamli bir iliski
bulmamustir (20). Bizim ¢aligmamizda ise sadece AS
ile bebegini besleyen annelerin emzirme basarisi ve
Ozyeterliligi AS+mama veren annelerden daha
yiksek bulunmustur. Ayni zamanda deneyimli
annelerin deneyimsiz annelere gore yiiksek emzirme
basaris1 tespit edilmesi deneyimsiz annelerin
ozellikle dogum sonrasi emzirme egitimi destegine
ihtiyacin1 gostermistir.

Tokat ve Okumus’un yaptig1 bir caligmada prenatal
emzirme egitimi verilen ve verilmeyen iki grup anne
aday1, egitim Oncesi, egitim sonrasi, postpartum
donemde degerlendirilmistir. Sonuglar egitim alan
grupta emzirme O6z-yeterlilik algisinin daha yuksek

oldugunu ve bu durumun 6l¢iim yapilan tiim zaman

dilimlerinde devam ettigini ve egitim alan annelerin
daha basarili emzirdiklerini géstermistir (21). Bizim
calismamizda ise emzirme egitimi alma durumunun
emzirme basaris1 ve Ozyeterliliginde istatiksel fark
olusturmamast  egitimin  verilse bile verim
almamadigini diisiindiirmiistiir.

Sonu¢ olarak caligmamiza dahil olan annelerin
emzirme Ozyeterliligi yiiksek olup saglikli anne
bebek baglanmasi ile artmaktadir. Destek almadan
basarili emzirme durumu ise bebegine sadece anne
siitli veren ve daha 6nceden emzirme deneyimi olan
annelerde gozlenmistir. Bu durum gebelere verilen
gebe okulu egitimlerinin Ozellikle deneyimsiz
anneler i¢in ¢ok oOnemli oldugu ve egitimin
verilmesinden ziyade igerik olarak ozyeterliligi ve
anne bebek baglanmasimi gelistirici igerigi olmasi

gerektigini gostermistir.

Catisma Beyani: Yazarlarin deklare edecegi ¢ikar

catismalar1 yoktur.

Arastirmacilarim  Katki Orani Beyani:  Anafikir:
MMB, OB; Analiz: MMB, OB; Veri saglama: MO,
SGG, OB; Yazim: MO, MMB, SGG, OB; Diizeltme:
MO, MMB, SGG, OB; Onay: MO, MMB, SGG, OB.
Destek ve Tesekkiir Beyan:: Calismaya iliskin higbir

kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Taksim Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu, tarih:

19.02.2020, say1 no: 39.
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BiR BOLGE EGITIiM VE ARASTIRMA HASTANESI’NE BASVURAN
COCUKLARDA ASIYLA ONLENEBILIiR HASTALIKLARIN
SEROPREVALANSLARININ DEGERLENDIRILMESI

Evaluation of Seroprevalences of Vaccine Preventable Diseases in Children Admitted to a

Regional Training and Research Hospital

Asuman Nur KARHAN!?

, Atilla CAYIR?

, Soner Sertan KARA?3

! Mersin Universitesi, Cocuk Gastroenteroloji, Hepatoloji ve Beslenme B.D., MERSIN, TURKIYE
2 Erzurum Bolge Egitim ve Arastirma Hastanesi, Cocuk Endokrinoloji Béliimii, ERZURUM, TURKIYE
8Aydin Universitesi, Cocuk Enfeksiyon Hastaliklar1 B.D., AYDIN, TURKIYE

oz
Amag: Bu calismada, bir bolge egitim ve aragtirma hastanesine
basvuran vakalarin, kizamik, kizamikg¢ik, kabakulak, sugicegi,
hepatit A ve B seroprevalanslarinin degerlendirilmesi
amaglanmustir.

Gere¢ ve Yontemler: Calismamiz geriye donik bir dosya
taramasidir. Katilimcilarin yas, cinsiyet, ag1 takvim uyumlart ile
kizamik, kizamik¢ik, kabakulak, sucigegi, hepatit A ve B
antikor diizeyleri kaydedilmistir. Veriler say1, yiizde, ortalama
ve standart sapma ile sunulmus, verilerin karsilastirilmasinda
Ki-kare ve t testi kullanilmigtir.

Bulgular: Hastalarin ortalama yag1 9.35+3.78 (minimum 2,4 —
maksimum 16) yildi. Kizamik, kizamike¢ik, kabakulak ve
sucigegi asilanma oranlari sirasiyla; %89, %79, %65.5 ve %15.5
idi. Bu hastaliklarin seropozitivite oranlariysa sirasiyla, %78.5,
%87.5, %63.5 ve %81.5 olarak belirlendi. Anti-HAV-1gG, 143
(%44.9) hastada pozitifti. Hepatit B seropozitivitesi toplam 231
(72.9%) hastada saptandi. Izole anti-HBs pozitiflizi 156
(%67.9), anti-HBs ve Anti-HBc IgG’nin birlikte pozitifligi 75
(%32.1) hastada mevcuttu.

Sonug¢: Bir egitim ve aragtirma hastanesine bagvuran
¢ocuklarda, asiyla onlenebilen hastaliklarin bir yillik serolojik
sonuclart degerlendirilmis ve genel olarak %70-80’lerde
seropozitiflik oranlari bulunmustur. Kizamikg¢ik ve kabakulaga
ait seronegatifliklerin kizamiga gore daha yiiksek olmasi,
agilarin  ulusal a1 takvimine kizamiktan daha
iligkili
farkindaligin arttirilmasi gerektigini diistindlirmiistiir.

sonra

eklenmesiyle oldugu ve bu hastaliklarla ilgili

Anahtar Kelimeler: Asilama, ¢ocukluk ¢agi, seroprevalans

ABSTRACT

Objective: In this study, it was aimed to evaluate the
seroprevalences of measles, rubella, mumps, varicella, hepatitis
A and B in patients that were admitted to a regional training and
research hospital.

Material and Methods: This study is a retrospective patient
file scan. Age, gender, adherence to the vaccination schedule,
and antibody levels for measles, rubella, mumps, varicella,
hepatitis A and B were recorded. Data were presented in terms
of number, percentage, mean and standard deviation. Chi-
square and t-test were used for the statistical analysis of the
data.

Results: The mean age of the patients was 9.35+3.78 years
(range 2.4 -16 years). For measles, rubella, mumps and
varicella, incidences for vaccination were 89%, 79%, 65.5%
and 15.5% while seropositivity rates were 78.5%, 87.5%,
63.5% and 81.5% respectively. HAV-1gG was positive in 143
(44.9%) patients. Seropositivity for hepatitis B was found in
231 (72.9%) patients; isolated anti-HBs positivity was found in
156 (67.9%) patients while anti-HBs positivity with anti-HBc
1gG positivity was found in 75 (32.1%) patients.

Conclusion: In the present study, seroprevalences of vaccine
preventable diseases in patients who were admitted to a
research and training hospital were evaluated for a one-year
period and in general the seropositivity rates were found to be
between 70-80%. The higher seronegativity rates for rubella
and mumps could be related to the fact that these vaccines were
added to the national vaccine program later on than measles and
also awareness should be increased about these two vaccine
preventable diseases.

Keywords: Vaccination, childhood, seroprevalance
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GIRIS
Bulasici hastaliklar, duyarli bireylere, herhangi bir
kaynaktan, dogrudan ya da dolayli olarak bulagarak,
bireyin kendi sagligiyla birlikte, tim toplumun hayatini
tehdit edebilen 6nemli bir halk sagligi sorunudur.
Asilama ise bulasici hastaliklarin 6nlenmesindeki en
onemli ve gerekli saglik hizmetidir. Kizamik,
kizamikeik, kabakulak, sugicegi, hepatit A ve B as1 ile
korunabilen bulasici hastaliklardan olup, hepatit C’ye
kars1 herhangi bir as1 bulunmamaktadir (1). Ulkemizde
kizamik agist 2008 yilindan itibaren kizamik,
kizamikgik, kabakulak (KKK) olarak ii¢lii as1 seklinde
uygulanip 12. ay ve 48. ayda toplam 2 doz olarak
yapilmaktadir (1-4). Diinya genelinde, 2010 y1l1 verileri
ile kiyaslandiginda kizamik iliskili 6liimlerde %84'Tiik
bir azalma olmakla beraber 2016 yilinda ¢ogunlugu 5
yas alt1 cocuklar olmak iizere 89780 kisi kizamiktan
Olmiistiir (5). Ulusal as1 programi sayesinde 2007-2010
yillar1 arasinda kizamik vaka sayis1 10’u gegmemistir
ancak 2011 yilindan itibaren Ozellikle artan sayida
disaridan gb¢ olmasi, asi karsiti sayisimin da giderek
artmast sebebiyle vaka sayilarinda ciddi artiglar
goriilmiis ve salgin olusmustur (6). Ozellikle 2019
yilinda kizamik vaka sayis1 pik yapmustir. Sugicegi asisi,
KKK gibi canli bir atteniie agidir. Ulkemizde, 2013
yilinda as1 takvimine eklenmis olup 12. ayda tek doz
olarak uygulanmaktadir (1,2). Tek doz olarak iilkemiz
asilama takvimine dahil edildikten sonra asili 1-5 yas
grubu ¢ocuklarda sugigegi vakalarinda azalma olmustur,
ancak ‘breakthrough’ sucigegi vakalari goriilmeye
devam etmekte, hastaneye hatta nadir olmakla birlikte
yogun bakim servislerine yatislara neden olmaktadir (7).
Hepatit A viriisii, ¢ocukluk ¢aginda en sik goriilen akut
viral hepatit etkenlerinden biridir ve hepatit A asisi,
iilkemizde 2012 yili sonunda ulusal as1 takvimine girmis
olup, 1 Mart 2011 ve daha sonra dogan ¢ocuklara 18. ve
24, ay sonunda olmak iizere iki doz seklinde
uygulanmaktadir. Hepatit B asisinin, ilk dozu dogumdan
sonraki ilk 72 saat (tercihen ilk 24 saat) icinde

uygulandiktan sonra, 1. ayin sonunda 2. ve 6. ayin

sonunda da 3. dozu uygulanir. Ulkemizde bebeklik
donemi diginda as1 uygulama takvimi 0-1.-6. ay semast
seklindedir (1,2).

Cocukluk ¢aginda bu hastaliklarin agilamaya ragmen
goriililyor olmasi nedeniyle toplumun gercek asilanma
oranlarinin  bilinmesi 6nemlidir. Diisiik asilanma
oranlar1 toplumsal bagisikligi bozmakta ve o hastaliga
baglhi olumsuz etkilere neden olabilmektedir.
Hedeflenen toplumsal bagisikliga ise ancak yeterli
diizeyde asilama ile ulasilabilecegi daha once cesitli
calismalarla ortaya konmustur (8,9). As1
uygulamalarmin yayginlagsmast ile toplumda hedef
patojeni bulastirma potansiyeli olan bireylerin sayist
azalmaktadir. Bu sayede asilanmamis bireylerin hastalik
etkeni ile temasi azalir ve bu bireyler dolayl: bir sekilde
hastaliktan korunmus olurlar. Insandan insana bulasan
hastaliklardan  asilama ile korunmus bireylerin
prevalanst o enfeksiyondan toplumsal korunma
saglamak icin gerekli olan esik degerin {izerine ¢ikarsa,
hastaligin yayilimi teorik olarak engellenmektedir.
Ozelikle ¢ocukluk c¢aginda as1 ile onlenebilir
hastaliklarin seroprevalanslarmin bilinmesi, toplumun o
hastaliga karsi bagisikliginin indirekt bir gostergesi
olup, diisiik prevalansa neden olabilecek tam as1 reddi,
kismi1 as1 reddi ya da asilanacak cocuklara ulagim
problemi gibi c¢oziilebilecek problemlerin tespitine

olanak saglamaktadir.

Bu caligmada, bir egitim ve arastirma hastanesindeki
cocuk gastroenteroloji, ¢ocuk endokrinoloji ve ¢ocuk
enfeksiyon polikliniklerine bagvuran 2-18 yas arasi
vakalarda, kizamik, kizamikg¢ik, kabakulak, sugigegi,
hepatit A ve B seroprevalanslarinin degerlendirilmesi

amaglanmistir.

GEREC VE YONTEM

Arastirmanin Tipi, Yapildigi Yer ve Zaman: Tanimlayici
tipte planlanan bu ¢alisma, 01 Ocak 2018-01 Haziran
2018 tarihleri arasinda Erzurum Bolge Egitim ve

Arastirma Hastanesi, Cocuk Gastroenteroloji, Cocuk
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Endokrinoloji ve Cocuk Enfeksiyon Hastaliklar

Boliimlerinde yapilmustir.

Arastirmamn Evren ve Orneklemi: Erzurum Bolge
Egitim ve Arastirma Hastanesi, Cocuk Gastroenteroloji,
Cocuk Endokrinoloji ve Cocuk Enfeksiyon Hastaliklar
polikliniklerine, 01 Ocak 2018-01 Haziran 2018 tarihleri
arasinda bagvuran, 2-18 yas arasi vakalardan, kizamik,
kizamikgik, kabakulak, sucicegi ve hepatit A ve B
antikor diizeylerine bakilmis 318 hasta geriye doniik
kaydedilerek ¢alismaya dahil edilmistir. Primer immiin
yetmezligi olan, kemik iligi veya solid organ
transplantasyonu yapilan hastalar caligmaya dahil

edilmemistir.

Verilerin Toplanmast ve Veri Toplama Araglari:
Arastirmanmn  verileri, literatiir ~ dogrultusunda
arastirmaci tarafindan hazirlanan forma, vakalarin; yas,
cinsiyet, agilama  takvimine uygun  asilanip
asilanmadiklart  (as1  kartlarma  ¢ogu  hastada
ulagilamadigi i¢in aileden edinilen bilgi dogrultusunda)
ve antikor diizeyleri pozitif veya negatif olarak
kaydedilmistir

Verilerin Degerlendirilmesi: Arastirmadan elde edilen
veriler SPSS (Statistical Package for Social Sciences)
22.0 paket programinda degerlendirilmistir. Verilerin
degerlendirilmesinde tanimlayici analizler (say1, yiizde,
ortalama, standart sapma, minimum, maksimum) ve Ki-
kare testi kullanilarak, p<0,05 degeri anlamli kabul
edilmistir.

Arastirmanmin Etik Yonii: Arastirmanin yapilmasi igin
Erzurum Bolge Egitim ve Arastirma Hastanesi Klinik
Arastirmalar Etik Kurulu Baskanligindan, 17.02.2020
tarinli, 37732058-514.10 say1 ve 2020/04-45 karar

numarastyla etik kurul onay1 alinmistir.

BULGULAR

Calismaya dahil edilen 318 vakanin ortalama yasi
9.35+3.78 y1l (2.4-16 y1l) idi. Vakalarin 152’si (%47.7)
kiz, 166°s1 (%52.3) erkek olup, ortalama yas kizlarda
8.94+2.92 yil, erkeklerde ise 9.62+3.98 y1l olup, iki grup

arasinda yas ortalamasi agisindan istatistiksel olarak
anlaml bir farklilik saptanmadi (p=0.361). Vakalarin
kizamik, kizamik¢ik, kabakulak ve  sugicegi
enfeksiyonlar1 i¢in bildirilen asilanma oranlarmin
strastyla; %89, %79, %65.5 ve %15.5 oldugu belirlendi.
Bu hastaliklar i¢in seropozitivite oranlari ise sirasiyla,
%78.5, %87.5, %63.5 ve %81.5 idi (Tablo 1). Kiz ve
erkek cinsiyetlerin asilanma durumu, seropozitivite say1
ve ylizdeleri acgisindan karsilastirildi ancak iki grup
arasinda istatistiksel olarak anlamli bir fark saptanmadi

(Tablo 2).

Tablo 1: Agilanma ve seropozitivite yiizdeleri

Asillanma durumu n %
Kizamik 286 89

Kizamikgik 251 79

Kabakulak 208 65.5
Sugicegi 50 155
Hepatit A 58 18.5
Hepatit B 292 92

Seropozitivite n %
Kizamik 249 78.5
Kizamikgik 278 87.5
Kabakulak 201 63.5
Sugicegi 259 81.5
Hepatit A 143 44.9
Hepatit B 231 72.9

HAV-IgG, olgularin 143 iinde (%44.9) pozitifti. Hepatit
B agisindan seropozitif vaka sayisinin 231 (%72.9)
oldugu, bunlardan 156’sinda (%67.9) sadece anti-HBs
pozitifligi (as1 ile bagisiklik), 75’inde (%32.1) ise anti-
HBs ve anti-HBc pozitifligi birlikte saptandi (dogal
bagigiklik). Anti-HBs ve anti-HBc pozitifligi birlikte
saptanan vakalarda ise 6zgeg¢miste hastalik Oykiisii 6
vakada (%8) mevcuttu, 69 vakanin (%92) asemptomatik

olarak hastalig1 gecirdigi belirlendi. Tki vakada kronik
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hepatitle uyumlu bulgular (HBsAg, HBeAg ve anti-HBc
IgG pozitifligi) mevcuttu. iki vakada ise asemptomatik
tastyicilikla uyumlu bulgular (HBsAg, Anti-HBe ve
Anti-HBc pozitifligi) oldugu belirlendi. Kronik hepatit

ve asemptomatik tastyict olan dort (%0.1) vakanin
asilanmamis olduklar1 belirlendi. Kiz ve erkek hastalar
astlanma oranlari agisindan kargilastirildiginda ise,

istatistiksel olarak anlaml bir farklilik saptanmada.

Tablo 2: Kiz ve erkek cinsiyetlerin agilanma 6ykiisii, seropozitivite say1 ve yiizdeleri

Kiz Erkek

Bildirilen asilanma durumu n % n % P

Kizamik 130 85 156 92 0.102

Kizamikgik 120 78 131 89 0.423

Kabakulak 101 67 107 64 0.642

Su ¢igegi 21 14 29 17 0.514

Hepatit A 32 21 26 16 0.286

Hepatit B 140 92 152 91 0.456

Seropozitivite

Kizamik 115 76 134 81 0.122

Kizamikgik 133 88 145 87 0.231

Kabakulak 98 65 103 62 0.583

Su ¢igegi 124 82 135 80 0.451

Hepatit A 63 42 80 48 0.365

Hepatit B 108 71 123 74 0.106

TARTISMA da, bagisiklama hizmetlerinin halen gelistirilmesi

Bu calismada, hastanemizde asiyla onlenebilir gerektigini diisiindiirmiistiir. Bunun yani sira, bu orana

hastaliklara ait seroprevalanslar arastirildi. Kizamik
virusuna karsi bildirilen asilanma orani %96.3 iken
seropozitivite oranimnin %86 oldugu gorildii. Bu
durumun yasla birlikte azalan bagisikligi gosterdigi
diistiniildii. Kizamik agilanma orani 2006 yili itibariyle
ilkemizin tim bolgelerinde %85’in iizerine ¢ikmustir.
Calismamiza benzer sekilde, Dilli ve ark.’nin ergenlerde
kizamik, kizamik¢ik, kabakulak ve  sucicegi
prevalanslarinin  arastirlldign  ¢alismada da, kizamik
hastalig1 a¢isindan bildirilen agilanma oranm1 %96.9 iken
seropozitivitenin %81.6 oldugu saptanmistir (10). Bu

oran, kizamik agis1 lilkemizde yillardir uygulaniyor olsa

asilandigi halde yeterli antikor yaniti veremeyen
bireylerin (primer as1 basarisizlig1) de katkisi olabilecegi

akilda tutulmalidir (10).

Kizamikgik nonspesifik bulgularla kendini

gosterebildiginden, gecirildigi donemde tani
konulamama ihtimali de oldukga yiiksektir (11). Ancak
konjenital kizamikcik, bagisiklig1 yetersiz olan annenin
enfeksiyonu sonucu fetiiste malformasyona neden
olabildiginden, dnemli bir halk sagligi sorunudur. Bu
nedenle, dogurganlik c¢agindaki kadinlarin kizamikg¢ik
enfeksiyonuna karst seropozitif olmalari 6nemlidir.
Kizamik¢ik seropozitivitesi, kizamiktan farkli olarak
yagla birlikte artmaktadir ve ¢aligmamizda da literatiirle
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uyumlu olarak, kizamik¢ik seropozitivite oraninin
(%388), bildirilen asilanma oranindan (%78) daha yiiksek
oldugu goriilmistiir (11).

Sucicegi de cocukluk cagmda sik goriilen viral
enfeksiyonlardan biridir ve siklikla 7-10 giin icerisinde
kendiliginden diizelmektedir. Ancak ileri yaslarda
gegirildiginde  hastalik  komplikasyonlara neden
olabilmektedir (12). Ronan ve ark.’nin yaptigi bir
calismada, enfeksiyon gegirme Oykiisii olmadigi halde
seropozitivite oranlarinin  dzellikle adolesan yas
grubunda belirgin yiiksek oldugu (%70-80) bildirilmistir
(13). Ulkemizde de Kanra ve ark.’nin (14) yaptig1 bir
calismada, oykiide sucicegi enfeksiyonu gecirmedigini
belirten 6grencilerin seropozitivite oranlarinin %80’in
tizerinde oldugu bildirilmistir. Saglanan immiinitenin
enfeksiyonun dogal yoldan gegirilerek mi, asilama
yoluyla mi kazanildigi tam olarak bilinmese de
calismamizda, seropozitivitenin  her iki cinsiyet
grubunda da belirgin olarak yiiksek oldugu

belirlenmistir.

Ulkemiz HAV enfeksiyonu agisindan orta diizeyde
endemisiteye sahiptir ancak endemisite diizeyi, cografi
bolgelere, yasa ve sosyoekonomik duruma gore
farkliliklar gosterebilmektedir. Caligmamizda, bildirilen
asilanma oranlart ¢ok diisik olmakla birlikte,
seropozitivitenin yiiksek oldugu belirlenmistir. Tekay F
ve ark.’nmin Hakkari’de yaptig1 bir ¢caligmada 0-14 yas
grubu i¢in anti-HAV IgG pozitifligi %68’dir (15).
Istanbul’da yapilan bir ¢alismada ise seropozitivitenin
yasla birlikte arttigi gozlenmis olup, bu oranlar yas
gruplarina gore sirastyla, 5-9 yas aras1 %11.4, 10-14 yas
arast %29 ve 15-19 yas aras1 %49.7 olarak bildirilmistir
(16). Calismamizda, hepatit A seropozitivite orani, diger
caligmalarin  sonuglarindan  diisik veya benzer
bulunmustur ve bu durum  Erzurum ilinde
sosyoekonomik diizeyin ve sunulan halk saglig
hizmetlerinin yurt geneli ile kiyaslandiginda benzer

veya daha iyi durumda oldugunu disiindiirebilir.

Hepatit B agisindan iilkemiz orta derecede endemik

bolgelerden biridir. Nalbantoglu ve ark. tarafindan,

Istanbul ilinde yasayan 302 ¢ocukta (9 ay-8 yas arasi)
hepatit B seroprevalansinin arastirildigi bir caligmada,
anti-HBs pozitifligi %83.1 olarak bildirilmistir (17).
Ulkemizde bolgeler arasinda degiskenlik goriilmekle
birlikte, tiim yas gruplar1 igin, anti-HBs seroprevalansi
ise %20.6-52.3 arasindadir (18,19). Calijmamizda
saptadigimiz anti-HBs seroprevalansi, genel
seroprevalans ile karsilastirildiginda yiiksek, daha diisiik
yag gruplarinin (<8 yag) dahil edildigi ¢alismalarla
kargilagtirildiginda ise diisiik bulunmustur. 0-18 yas
grubu hastalarda bakilan HBsag pozitifligi Sivas’ta, %0
iken, Van’da %15.5 olarak bildirilmistir (20,21).
Calismamizda ise bu oran %1.8 olarak bulunmustur ve

Van ile yakin cografi komsuluguna ragmen oranin

belirgin olarak diisiik olmasi dikkat ¢ekicidir.

As1 yanitt hiicresel ve humoral immiinite ile dogrudan
iligkilidir. Calismamiza immiin yetmezligi tanist olan
hastalar dahil edilmemis olsa da tan1 almamig immiin
yetmezlikli ~ vakalar  olabilecegi  de akilda
bulundurulmalidir. Bu ¢alismamizda bir limitasyon

olmakla birlikte, hastalarin ayrintili immiinolojik

degerlendirmesi ¢aligma kapsamimizin disindadir.

Cocukluk caginda as1 ile Onlenebilir hastaliklarin
seroprevalanslarinin bilinmesi, toplumun o hastaliga
kargt bagisikliginin bir gostergesidir. Seroprevalans
verilerinin saglikli olmasi toplumsal bagisiklikta
yetersizlige yol acabilecek kontrolsiiz go¢ dalgalari, tam
ast reddi, kismi ag1 reddi ya da asilanacak ¢ocuklara
ulasim problemi gibi ¢dziilebilecek problemlerin
tespitine  olanak saglamaktadir. Sonu¢ olarak,
calismamizda, bir bolge egitim ve arastirma hastanesine
bagvuran c¢ocuklarin, astyla Onlenebilen hastaliklar
acisindan 6 aylik serolojik sonuglar1 kesitsel olarak
degerlendirilmis ve elde edilen sonuglar bazi farkliliklar
icerse de genel olarak iilkemizde daha once yapilan
calismalarla benzer bulunmustur. Elde edilen bu
sonuglarin, asilanma oranlarmin artirtlmasina ydnelik
diizenlemelerde bilgi verici olacagi ve Oniimiizdeki
yillarda tekrarlanacak seroprevalans ¢aligmalari i¢in de

referans veriler olabilecegi diigiiniilmiistiir.
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Catisma Beyani: Yazarlarm beyan edecegi herhangi bir

cikar catismast yoktur.

Arastrmacilarin Katki Orani Beyani: Anafikir: ANK,
SSK; Analiz: ANK, SSK, AC; Veri saglama: ANK,
SSK, AC; Yazim: ANK, SSK; Diizeltme: ANK, AC;
Onay: ANK, SSK, AC

Destek ve Tesekkiir Beyani: Destekleyen herhangi bir

kurum bulunmamaktadir

Etik Kurul Onami: Erzurum Bolge Egitim ve Arastirma
Hastanesi ~ Klinik  Arastirmalar ~ Etik  Kurulu;

tarih:17.02.2020, say1 No:37732058-514.10
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07/
Amag: Multipl Skleroz, merkezi sinir sisteminde inflamatuar
infiltrasyonlarla ilerleyen otoimmiin demiyelinizan bir hastaliktir.
JAK-STAT  sinyal yolunun  diizensizligi,
ensefalomiyelit ile indiiklenmis Multipl Skleroz modellerinin
patogenezinde Snemli bir rol oynar. Bu ¢alismanin amaci, sar1
kantaron ve c¢uha ¢igegi yaglarmimn tiketiminin, JAK-STAT
sinyal yolu tizerindeki terapotik etkilerini ortaya ¢ikarmaktir.
Gere¢ ve Yontemler: Calismamizda 42 adet dokuz haftalik
C57bl/6 J fareler kullanildi. Fareler, Multipl Skleroz (MS)
(n=32) ve kontrol grubu (n=10) olmak iizere iki ana gruba
ayrildiktan sonra MS grubundaki tiim farelere deneysel
otoimmiin ensefalomiyelit yontemi ile Multipl Skleroz hastaligi
olusturuldu. Multipl Skleroz grubu kendi i¢inde MS (n=7), MS
+ Cuha ¢igegi (n=10) ve MS + Sar1 Kantaron (n=15) olacak
sekilde li¢ gruba ayrildi. Tedavi gruplari, 6 hafta boyunca sar1
kantaron (20 g/kg) ve guha ¢igegi (20 g/kg) yaglar iceren 6zel
iretim yemler ile beslendi. Multipl Skleroz indiiksiyonundan iki
hafta sonra, hastaligin klinik belirtileri her fare icin giinlik
olarak puanlandi. Calismamizin sonunda beyin dokusu
orneklerini elde etmek i¢in tiim gruplardaki fareler sakrifiye
edildi. Beyin doku homojenatlarinda Western Blot yontemi ile
JAK2, p-JAK2, STAT1 ve p-STAT1 protein ekspresyon
seviyeleri 6l¢iildii.

otoimmiin

Bulgular: Caligmamizda Multipl Skleroz hastaligi patogenezi
ile iligkili JAK/STAT yolagindaki p-JAK2, JAK2, p-STAT1 ve
STAT]I ekspresyon diizeylerinin MS grubunda kontrollere gore
anlamli olarak arttigini, sar1 kantaron ve guha ¢igegi yag ile
beslenen gruplarda ise anlamli olarak azaldigini gosterdik
(p<0.05).

Sonug¢: Bu ¢alismada elde ettigimiz veriler 15181inda, 6zellikle
cuha ¢icegi ve sar1 kantaron yaglarinin besin takviyesi olarak
Multipl  Skleroz hastaliginin
patogenezinin iyilesmesine katki saglayacagi sdylenebilir.

tiikketilmesinin, molekiiler

Anahtar Kelimeler: Multiple skleroz, ¢uha ¢igegi (Oenothera
biennis), sart kantaron (Hypericum perforatum), JAK/STAT
sinyal yolagt

ABSTRACT

Objective: Multiple Sclerosis is an autoimmune demyelinating
disease that progresses with inflammatory infiltrates in the
central nervous system. Dysregulation of the JAK-STAT
signaling pathway plays an important role in the pathogenesis
of experimental autoimmune encephalomyelitis-induced
Multiple Sclerosis models. The aim of this study was to reveal
the therapeutic effects of the consumption of St. John's Wort
and evening primrose oils on the JAK-STAT signaling
pathway.

Material and Methods: In our study, 42 nine-week-old
C57bl/6 J mice were used and divided into two groups as
Multiple Sclerosis (MS) (n = 32) and control group (n = 10).
MS group was divided into three groups as MS (n=7), MS +
evening primrose oil (n=10) and MS + St. John's Wort oil (n=
15). All groups except the control group were immunized by
experimental autoimmune encephalomyelitis  methods.
Treatment groups were fed special feeds containing 20 g/kg St.
John's Wort and 20 g/kg evening primrose oils for 6 weeks. Two
weeks after Multiple Sclerosis induction, clinical signs of
disease were scored daily for each mouse. Brain tissue samples
were collected for measurement of JAK2, p-JAK2, STAT1 and
p-STATL protein expression level by Western blot method.
Results: We showed that the expression levels of p-JAK2,
JAK2, p-STAT1 and STAT1 in the JAK/STAT pathway
associated with the pathogenesis of Multiple Sclerosis disease
increased significantly in the Multiple Sclerosis group
compared to the controls and decreased significantly in the
groups fed with St. John's wort and evening primrose oil
(p<0.05).

Conclusion: In the light of the data, consumption of evening
primrose and alternatively St. John's wort oils as nutritional
supplements may contribute to the improvement of the
molecular pathogenesis of Multiple Sclerosis disease.

Keywords: Multiple sclerosis, evening primrose (Oenothera
biennis), St. John's wort (Hypericum perforatum), JAK/STAT
signaling pathway
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GIRIS
Multipl Skleroz (MS), daha ¢ok geng eriskinlerde
goriilen merkezi sinir sistemini etkileyen otoimmiin
demiyelinizan bir hastaliktir. Hastaligin etiyolojisi
heniiz tam olarak aydinlatilamamis olmakla birlikte,
hastaligin  patolojisinde  genetik, epigenetik ve
mikrobiyal c¢evresel faktorlerin  etkili  oldugu
diistiniilmektedir. MS, akut inflamatuar
demiyelinizasyon,  aksonal kayip ve  smirh
remiyelinizasyon ile karakterize olup merkezi sinir
sisteminde norodejenerasyon alanlarmin olusturdugu
plak adi verilen lezyonlar1 olusumuna sebep olur. MS
hastaliginin  klinik semptomlar1 (kas gii¢siizligi,
bulanik gérme, bas donmesi vb.) lezyonun yiikii ve
yerine gore cesitlilik gdstermekte olup, bu farkliliklara
bagl hastaligin 4 tipi bulunmaktadir. Bunlar, klinik
izole sendrom, ataklarla seyreden tip, primer ilerleyici
MS, sekonder ilerleyici MS’dir (1). Tani, klinik 6yki,
ndrolojik muayene, manyetik rezonans goriintiileme
kombinasyonu ile yapilir. Ayrica beyin omurilik
stvisinin incelenmesi, uyarilmig potansiyellerin kaydi,
mesane fonksiyonunun irodinamik c¢alismalari ve
okiiler koherens tomografi dahil olmak {izere diger
“paraklinik” testler, bireysel hastalar i¢in tan1 koymada
yardimct olabilir (2). Ancak hizli tedavi kararlari i¢in
erken tanida kullanilacak biyobelirteglere halen ihtiyac

vardir (3).

Deneysel otoimmiin ensefalomiyelit (EAE) modeli,
MS'in birgok klinik, noropatolojik ve immiinolojik
yOniinii iyi taklit edebilen bir hayvan modeli sistemidir
(8). Birgok calismada farelerde EAE modeli
olusturulmus ve MS  hastaliginin  molekiiler
mekanizmasina iligkin sonuglar elde edilmistir (4-6).
Ayrica, EAE, MS patofizyolojisinde rol alan birgok
sitokin  degisikliklerinin ve tedavi yOntemlerinin

incelenmesinde olduk¢a 6nemli bir metottur (7,8).
Kilig otu olarak da bilinen sar1 kantaron (Hypericum
perforatum) igeriginde adiperforin, hiperisin, hiperforin,

sekonder metabolitler (flavanoid, floroglusinol, ksantin)

gibi bir¢cok bilesik bulundurmaktadir (9). Literatiirde
sar1 kantaron ekstratlarinin antidepresan, antiviral,
antibakteriyel ve anti kanser etkilere sahip oldugu
bildirilmistir (10). Sart kantaron ekstraktlarinin,
antidepresan  aktivitelerinde  rol  oynayabilecek
naftodiantronlar, fenilpropanlar, flavonol tiirevleri,
biflavonlar, proantosiyanidinler, floroglusinoller, farkli
amino asitler ve ucucu yag bilesenleri gibi ¢cok c¢esitli
bilesenleri icerdigi iyi bilinmektedir (9). Ozellikle
flavanoid bilesiklerin antioksidan ozellikleri
(antioksidan molekiiller, son yoriingesinde eslesmemis
elektronu bulunan kararsiz yapidaki reaktif oksijen
tirlerinden Gzellikle siiperoksid radikaline elektron
transfer ederek kararli hale gelmelerine yardimeci olur),
norolojik hasarlarda olusabilecek reaktif oksijen
tirlerinin  olusumunu engelleyebileceginden, sar1
kantaron ekstratlarinin néroprotektif olabilecegi yapilan
calismalar ile gosterilmistir. Bu c¢alismalardan birinde
sar1 kantaron ekstratlarinin PC12 hiicrelerinde hidrojen
peroksid kaynakli apoptozu azalttigi gdsterilmis bunun
ozellikle Parkinson ve Alzheimer hastaliginda koruyucu
etkisinin olabilecegi bildirilmistir (12-14). Sar1 kantaron
gibi benzer biyolojik aktiviteye sahip cuha c¢icegi
(Oenothera biennis), yiiksek oranda doymamis yag asidi
iceren, 6nemli bir gamalinoleik asit, linoleik asit ve E
vitamini kaynagidir (6). Fenol igeriginin yiiksek
olmasindan dolay1 nérolojik hastaliklarda koruyucu
ozelligi olabilecegi bildirilmistir (14). Geleneksel tipta,
kiigiik yaniklar, anksiyete ve hafif ila orta derecede
depresyon gibi g¢esitli bozukluklarin tedavisinde
kullanilan sar1 kantaron ve guha ¢igegi yaglarmin, son
yillarda noroprotektif 6zellikleri kapsamli bir sekilde
incelenmeye baglanmistir (10,15).

MS hastaliginda immiin sistem ile iligkili birgok sinyal
yolagmim (JAK/sinyal doniistiiriicii ve transkripsiyon
aktivatorii (STAT) (JAK/STAT), niikleer faktor-«B
(NF-xB), hiicre dis1 sinyal diizenlemeli kinaz (ERK1/3),
p38, Jun/Fos) bozuklugu vardir. Bunlardan JAK/STAT
sinyal yolaginda, immiiniteyi baslatan ve immiin

cevabin olusmasinda rol alan bir¢ok sitokin rol
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almaktadir. MS de santral sinir sistemindeki aksonal
hasarin  temelinde = JAK/STAT  yolunun  asir1
aktivasyonuyla indiiklenen interferon-gama tireten Th1
hiicreleri, interlokin-17 fireten Th-17 hiicrelerinin
aktivasyonu ve asirt  sitokin/kemokin  iiretimi
yatmaktadir (16,17). JAK-STAT sinyal yolu, bir
hiicredeki proteinler arasindaki bir etkilesimler
zinciridir ve bagisiklik, hiicre boliinmesi, hiicre oliimii
ve timor olusumu gibi siireglerde yer alir. Yolak
proteinlerinden JAK proteininin JAK1, JAK2, JAK3 ve
TYK seklinde; STAT proteini ise STAT1, STAT2,
STATS3, STAT4, STAT5A, STATSB ve STATG6 olarak
smiflandirilir. Yolak, bir hiicrenin disindaki kimyasal
sinyallerden hiicre c¢ekirdegine bilgi iletir, bu da
transkripsiyon adi verilen bir siire¢ yoluyla genlerin
aktivasyonu ile sonuglanir. Sinyal yolaklarmin
otoimmiin hastaliklarla iliskisinin ortaya konulmasi bu
yolaklar iizerinden etki edecek yeni farmakolojik

terapilerin gelistirilmesine katki saglayacaktir (18).

Daha 6nceki ¢calismamizda, MS modeli olugturdugumuz
C57BL/6 J farelerde, cuha ¢igegi yag: ve sar1 kantaron
yagi ile beslenmenin MS hastaliginda goriilen miyelin
kaybt ve amiloid birikiminin zayiflamasi {izerinde
faydali etkilerinin oldugunu gosterdik. Caligmada sar1
kantaron ve ¢uha ¢igegi yaglarinin, MS'li hayvanlarin
beyin dokusunda artan ve amiloid plaklardan sorumlu
miyelin oligodendrosit glikoprotein (MOG) ve miyelin
baglanma proteini (MBP) degerlerini kontrol grubuna
yaklastirdigin1 bulduk (MS grubu MOG: 2.93+1.06
ng/ml, MS+sar1 kantaron grubu MOG: 3.31£1.17 ng/ml,
MS+g¢uha ¢igegi grubu MOG: 2.97+1.20 ng/ml, kontrol
grubu MOG: 3.76+0.34 ng/ml; MS grubu MBP:
5.24+1.58 ng/ml, MS+sar1 kantaron grubu MBP:
5.81+1.68 ng/ml, MS+cuha ¢igegi grubu MBP:
5.93+1.50 ng/ml, kontrol grubu MBP: 6.47+1.36 ng/ml)
(19). Bunun diginda her iki bitki yag ozleri ile
beslenmenin, MS'li hayvanlarin  beyin  dokusu
homojenat 6rneklerinde total oksidatif stres seviyesi
(TOS) ve oksidatif stres indeksi degerlerini anlamli

derecede diisiirdiigtinii ve total antioksidan seviyelerini

(TAS) ise anlaml1 derece artirdigin1 gosterdik. Ayrica
MS grubunda vaskiiler duvarlarda, noronlarin
sitoplazmasinda ve hiicreler arasi boslukta amiloid
birikimi gozlemledik. Sari kantaron ve g¢uha g¢igegi
yaglari ile tedavi edilen gruplarda ise anormal amiloid

birikimi ve bariz hiicre infiltrasyonu gozlenmedi (19).

Hem sart kantaron hem de g¢uha ¢igegi igerdikleri
organik  bilesikler  ozellikle  yiiksek  fenolik
igeriklerinden dolay1 benzer biyolojik aktiviteye
sahiptirler. Bu iki bitki tiiriiniin ekstrat ve yaglarinin
norolojik hastaliklarda koruyucu ve tedavi amaciyla
kullanimi son yillarda arastirilmaktadir. Ancak etki
mekanizmalarinin benzer sinyal yolaklar1 {izerinden
gerceklesip gerceklesmedigi heniiz bilinmemektedir.
Gergeklestirdigimiz bir 6nceki ¢aligmada her iki bitki
tiriiniin yaglart ile beslenmenin MS hastaliginin,
histopatolojik ve biyokimyasal bulgularda iyilesmeye
sebep oldugunu gosterdik (19). JAK/STAT sinyal yolu
MS hastaligt patogenezi ile literatiirde
iliskilendirilmesine ragmen yaptigimiz ¢aligmada her iki
tedavi grubunda bu iyilesmenin hangi sinyal yolagi
tizerinden etkisinin ortaya ¢iktigi arastirilmamais idi. Bu
sebeple bu ¢alismada, kimyasal icerik ve etkileri benzer
olan sar1 kantaron ve g¢uha c¢igegi yaglan ile
beslenmenin, JAK/STAT  yolagindaki  protein
diizeylerindeki degisimlerin arastiritlmasi
hedeflenmistir.  Literatiirde benzer bir ¢alisma
bulunmadigindan, her iki bitki yaginin MS
hastaligindaki iyilestirici etki mekanizmasi1 gosterilmis

olunacaktir.

GEREC VE YONTEM

Hayvan Deneyleri

Calismada gerceklestirilen deney protokolii Bezmialem
Vakif Universitesi Hayvan Deneyleri Yerel Etik Kurulu
tarafindan  onayland1  (Tarih:  22.04.2016, say1
No0:2016/116). C57BL/6 J fareler (n=42), Bogazigi
Universitesi Hayvan Laboratuvarindan  (Istanbul,

Tiirkiye) satin alindi. Fareler, 12 saat aydinlik 12 saat
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karanlik dongiisiine sahip, kontrollii aydinlatma ve
sicakligin saglandigi (22 °C), yiyecek ve suya istenildigi
zaman erisimi olan Bezmialem Universitesinin deney
hayvani laboratuvarlarinda barmndirildi. C57BL/6 J
fareler (n=42), MS (n = 32) ve kontrol grubu (n=10)
olmak iizere iki ana gruba ayrildi. Ayrica MS grubu
kendi i¢inde; MS (n=7), MS + cuha ¢icegi yagi (n=10)
ve MS + sar1 kantaron yagi (n=15) olacak sekilde ii¢
gruba ayrildi. MS indiiksiyonu i¢cin EAE modeli daha
once aciklandigi gibi kontrol grubu disindaki tiim
gruplara uygulandi (24). Kisaca, 200 mg MOG35-55
peptidi (Hooke Kit™ MOG35-55/CFA Emulsion PTX;
Hooke lab. Inc., Lawrence MA) esit hacimlerde MOG
ve 10 mg/ml 1siyla Oldirilmis Mycobacterium
tuberculosis (H37Ra; Difco Adjuvant H37Ra, Fisher
Scientific Ltd., Loughborough, LE11 5RG, UK) ile
desteklenmis tam Freund adjuvanindan (CFA) olusan
200 pl'lik bir soliisyon her fareye deri altindan enjekte
edildi (20). MOG enjeksiyonunun yapildig: giin 0. giin
olarak kabul edildi. Bagisiklamadan iki saat sonra ve 1.
giinde farelere intraperitoneal olarak (i.p.) 500 ng
bogmaca toksini enjekte edildi. (Hooke Kit™ MOG35-
55/CFA Emulsion PTX; Hooke Ilab. Inc.). MS
indiiksiyonundan iki hafta sonra, hastaligin klinik
belirtileri giinliik olarak su sekilde puanlandi: 0, belirti
yok; 1, kuyruk zayifligi veya hafif sakar yiiriyis; 2,
kuyruk felci ve/veya orta derecede sakar yiiriiylis
ve/veya hafif arka uzuv zay1fligy; 3, orta ila siddetli arka
uzuv felci veya hafif 6n ayak zayiflig1 veya her ikisi; 4,
tam arka uzuv felci veya orta ila siddetli on ayak
zay1flig1 veya her ikisi; 5, kuadripleji veya can gekisen
durum; 6, alti haftalik deney siiresi boyunca 6liimiin

gergeklesmesi.
Sart Kantaron ve Cuha Cigegi Yaglarimin Uygulanmasi

Bitki yag1 tedavi uygulamasi, enjeksiyondan iki hafta
sonra baglatildi. Alt1 hafta boyunca MS+¢uha ¢igegi
grubundaki fareler, 20 g/kg ¢uha cicegi yagi igeren 6zel
olarak iirettirilmis yem ile (MBD Yem Ticaret Ltd Sti,
Tiirkiye); MS+sar1 kantaron grubundaki fareler 20 g/kg

sar1 kantaron yag1 igeren 6zel olarak tirettirilmis yem ile;

kontrol ve MS gruplarindaki fareler ise normal yem ile
beslendi (6). Calismanin sonunda tiim farelerden genel
anestezi altinda (35 mg/kg ketamin ve 80 mg/kg ksilazin
kullanilarak) tiim beyin dokusu 6rnekleri alindi. Doku
ornekleri analize kadar -80°C'de derin dondurucuda

(Haier Co., Louisville, KY) saklandi.

Doku Orneklerinin Homojenizasyonu ve Total Protein
Tayini

C57BL/6 J farelerden (n=42) elde edilen beyin doku
orneklerinin homojenzasyonu, Ripa lizis tamponu
(Merck, kat  no:20118, ABD)  kullanilarak
homojenizasyon cihazinda (MP Biomedical Fast Prep
24, Giiney Kore) 30 m/s'de 5 dakika muamele edilerek
yapildi. Total protein miktar tayini i¢in bikinkoninik asit
(BCA) metodu kullanildi. Kisaca, sigir serum albiimin
proteini standart olarak hazirland1 (200-1000 pg/ml).
Elde edilen beyin doku homojenatlar1 sirastyla 25 pl
olacak sekilde mikroplaklara pipetlendi. Ardindan
izerlerine 200 pul BCA soliisyonu (Pierce™ BCA
Protein Assay Kit, Sigma) eklendi. Mikroplak, 30
dakika 37  °C’de
spektrofotometrede (Thermo Scientific, Varioscan,
ABD) 570 nm’de okundu. Orneklere ait protein

inkiibasyonun  ardindan

konsantrasyonlari, lineer grafik kullanilarak mg/ml
olacak sekilde hesaplandi.

Her bir grup (kontrol, MS (hasta), MS+guha cicegi ve
MS+sari1 kantaron) igin total protein konsantrasyonu 40
pg protein icerecek sekilde havuzlama yapildi. Boylece
havuzlama sonunda Western blot 6l¢timleri i¢in 4 adet

numune elde edildi.
Western Blot Analizi

Calisma gruplarina ait homojenatlardaki JAK-STAT
sinyal yolagindaki protein ekspresyon diizeyleri
Western bot analizi ile o6lgiildi. Western blot
yonteminde protein denatiirasyonu i¢in Laemmli
tamponu (2X Laemmli Sample Buffer, Chemcruz)
kullanildi. Bio-Rad TGX FastCast ile sodyum dodesil
stlfat—poliakrilamid jel elektroforez (SDS PAGE)

hazirlandi. Hazirlanan jellerdeki kuyucuklardan kontrol,
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MS, MS+¢uha ¢igegi ve MS+sar1 kantaron gruplarina ait
proteinler yiiklendi. Transfer islemi, 2.5 amper ve 25
voltta 7 dakika siireyle gergeklestirildi. Transfer iglemi
sonrast membranlara bloklama islemi yapild: (1X TBS-
T [%0,1 Tween 20 i¢eren 1X TBS] ile hazirlanan %5°lik
yagsiz siit tozu igerisinde 1 saat inkiibasyon). Bloklama
sonunda membranlar, anti-JAK2 (rabbit anti-JAK2
monoclonal antibody [1:1000; CST:3230, ABD]), anti-
phospho-JAK2 (rabbit anti-phospho-JAK2 monoclonal
antibody [1:1000; CST:4406, ABD]), anti-STAT1
(rabbit monoclonal anti-STAT1 [1:1000, CST:14994,
USA]), anti- phospho-STAT1 (rabbit monoclonal
phospho-STAT1 [1:1000, CST:7649, ABD]) primer
antikorlar1 ile gece boyu 4°C’de inkiibe -edildi.
Membranlar, primer antikorlarla uyumlu ikincil antikor
(HRP-conjugated secondary antibody [CST:7074,
ABD]) ile 1 saat oda 1sisinda inkiibe edildi.
Membrandaki antikor ile muamele edilmis proteinlerin
bant goriintiilemesi Image Quant LAS 500 ile
gerceklestirildi.

Istatistiksel Analiz

Veriler GraphPad Prism Programi (GraphPad Prism
Version 8.0.1 Software Program, San Diego, CA) ile
analiz edildi. Verilerin dagilimi Shapiro Wilk testi ile
incelendikten sonra normal dagilima sahip bagimsiz
gruplarin karsilastirmasinda tek yonli ANOVA testi
yapildi. Post-hoc karsilagtirmalari ise Bonferroni testi ile
yapildi. Tim veriler ortalama +standart sapma olarak
hesaplandi. P<0.05 degeri istatistiksel olarak anlamli
kabul edildi.

BULGULAR

Calismamizda MS hastaliginin patogenezinde &nemli
oldugu bilinen JAK/STAT sinyal yolag: diizeylerindeki
degisimler, kontrol, hasta (MS) ve tedavi gruplan
(MS+sar1 kantaron, MS+¢uha ¢igegi) i¢in incelendi.
Calismamizda JAK2 ve STATI1 proteinleri ile bu
proteinlerin aktif formlar1 olan p-JAK2 ve p-STAT1

proteinlerinin ekspresyon diizeyleri incelenmistir.

p-STATI1 (Sekil 1) ve STAT1 (Sekil 2) ekspresyon
diizeyleri MS (p<0.001), MS+¢uha ¢icegi (p<0.01) ve
MS+sar1  kantaron (p<0.001) gruplarinda kontrol
grubuna gore istatistiksel olarak anlamli bir artig
gosterirken; MS+cuha ¢icegi (p<0.001) ve MS+sari
kantaron (p<0.001) gruplart MS grubuna gore
istatistiksel olarak anlaml bir azalma gosterdi. pJAK2
(Sekil 3) ekspresyon diizeyi MS (p<0.001) ve MS+sar1
kantaron (p<0.001) gruplarinda kontrol grubuna gore
istatistiksel olarak anlamli bir artis gosterirken,
MS+cuha ¢igegi grubundaki artig istatistiksel olarak
anlamh degildi. MS grubuna gore kiyaslandiginda ise
hem MS+guha ¢igegi (p<0.001) hem de MS+sart
kantaron (p<0.001) gruplarindan istatiksel olarak
anlamli bir azalma belirlendi. Son olarak JAK2 (Sekil 4)
ekspresyon diizeyi ise diger parametrelerle paralel
olarak MS (p<0.001), MS+c¢uha ¢igegi (p<0.001) ve
MS+sar1  kantaron (p<0.001) gruplarinda kontrol
grubuna gore istatistiksel olarak anlamli bir artig
gosterirken MS grubuna kiyasla hem MS+¢uha cigegi
(p<0.001) hem de MS+sar1 kantaron (p<0.001)

gruplarinda anlamli bir azalma gosterdi.
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Sekil 1: Deney gruplarindan elde edilen beyin dokusunda p-STAT1 Western blot analizi sonuglari. Veriler, tek yonlii
ANOVA ve ardindan post-hoc Bonferroni testi kullanilarak analiz edildi ve ortalama +SD olarak ifade edildi. ***p<0.001,

kontrol grubuna kiyasla istatistiksel anlamlilik; +++p<0.001, MS grubuna kiyasla istatistiksel anlamlilik.
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Sekil 2: Deney gruplarindan elde edilen beyin dokusunda STATI1 Western blot analizi sonuglari. Veriler, tek yonlii
ANOVA ve ardindan post-hoc Bonferroni testi kullanilarak analiz edildi ve ortalama £SD olarak ifade edildi. ***p<0.001,

kontrol grubuna kiyasla istatistiksel anlamlilik; +++p<0.001, MS grubuna kiyasla istatistiksel anlamlilik.
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Sekil 3: Deney gruplarindan elde edilen beyin dokusunda p-JAK2 Western blot analizi sonuglari. Veriler, tek yonlii

ANOVA ve ardindan post-hoc Bonferroni testi kullanilarak analiz edildi ve ortalama +SD olarak ifade edildi. ***p<0.001,

kontrol grubuna kiyasla istatistiksel anlamlilik; +++p<0.001, MS grubuna kiyasla istatistiksel anlamlilik.

JAK2/B-Actin
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Sekil 4. Deney gruplarindan elde edilen beyin dokusunda JAK2 Western blot analizi sonuclar1. Veriler, tek yonlii

ANOVA ve ardindan post-hoc Bonferroni testi kullanilarak analiz edildi ve ortalama +SD olarak ifade edildi. ***p<0.001,

kontrol grubuna kiyasla istatistiksel anlamlilik; +++p<0.001, MS grubuna kiyasla istatistiksel anlamlilik.

TARTISMA

MS, merkezi sinir sisteminde demiyelinizasyon ve
aksonal kayip ile karakterize karmagik bir otoimmiin
hastaliktir. Son zamanlardaki bitkisel temelli tedavi
yaklasimlari, MS hastalig1 icin umut verici bir terapotik
yaklagimi temsil etmektedir (22). Farkli bitkisel ilaglarin
MS iizerindeki etkisine, NF-«B yolu, JAK/STAT yolu
ve GATA-3 yolu iizerine odaklanilarak bakilmistir (23).
Bir onceki ¢alismamizda, sar1 kantaron ve ¢uha ¢icegi
yaglar1 ile beslenmenin beyin dokusu histopatolojisi,
MOG, MBP, TAS, TOS ve oksidatif stres tizerindeki
etkilerini arastirdik. Cuha ¢icegi ve sar1 kantaron yag ile
beslenmenin MS olusturulan farelerde miyelin kayb1 ve
amiloid birikimini azaltmak i¢in faydali etkiler
gosterdigini ve bunlarin MS tedavisi igin terapotik

faydasi olabilecegini ortaya koyduk (19).

Bu calismamizda ise, sar1 kantaron ve cuha ¢icegi
yaglarini iceren yemler ile beslenmenin, MS hastalig1
patogenezinde 6nemli oldugu bildirilen JAK-STAT
sinyal yolu tizerindeki etkilerini inceledik. MS
patogenezinde T helper hiicreleri aktive olur ve asiri
sitokin salinimi meydana gelir. T helper hiicreleri
tarafindan aktive edilen JAK-STAT sinyal yolagi
immiin yanitin baglamasinda ve organizasyonunda kritik
rol oynar (24). Yapilan bir ¢aligmada, Tripterygium
wilfordii Hook F bitkisinin bir 6zii olan tripklorolidin
(T4)’in anti-inflamatuar ve immiinosupresif etkileri
EAE modeli ile MS olusturulan farelerde incelenmistir.
T4 tedavisi verilmemis farelerden alinan spinal doku
orneklerinde p-JAK2 ve STATL seviyelerinde ileri
derecede anlamli bir artig gosterilmistir. Tedavi
uygulanan farelerin spinal doku o&rneklerinde ise p-
STAT1 de giigli inhibisyon, p-JAK2 de ise hafif
Ozellikle STAT1

ekspresyonunun azalmasi ile EAE modelinde hastaligin

inhibisyon bildirilmistir.

siddeti hafiflemistir. JAK inhibisyonunun en iyi
gostergesinin STAT inhibisyonu oldugu ifade edilmistir
(25). Calismamizda ise STATI diizeylerinde, MS
grubunda diger gruplara gore ileri derecede anlamli artig
saptanmig olup sar1 kantaron ve ¢uha gruplarinda ise
istatistiksel olarak anlamli bir azalma go6zlenmistir
(Sekil 1). STAT1 diizeyinin azalmasi, verilen tedavi ile
hastaligin siddetinin hafiflediginin gostergesi kabul
edilebilir. Literatiir ile benzer olarak p-JAK2
seviyelerinde MS grubunda kontrol grubuna gore
istatistiksel olarak anlamli artiy goézlenirken, her iki
tedavi grubundaki degerler kontrol grubuna benzer
bulunmustur. Ozellikle ¢uha cicegi yag ile beslenen
grupta p-JAK2 diizeyi igin istatistiksel olarak anlamli bir
azalis elde edilmistir (Sekil 3). JAK2 yolaginda ise p-
JAK2’ye benzer bulgular elde edilmistir (Sekil 4). p-
JAK2, JAK2’nin aktif hali oldugundan benzer
bulgularin elde edilmesi sinyal yolaginin mekanizmasi

ile uyumludur (21).

Etty N. Benveniste ve ark.’nin yaptig1 bir ¢aligmada
JAK/STAT sinyal yolagmin bozuklugunun, MS dahil
olmak tizere birgok otoimmiin hastaligin gelismesinde
etkili oldugu bulunmustur (25). Gergeklestirdigimiz
calismada da literatiir ile uyumlu sekilde JAK2 ve
STAT]I diizeylerinde ve aktif olan fosforile formlarinda,
kontrol ve MS gruplarinda anlamli farkliliklar
belirlenmigtir (Sekil 2 ve 4). Caligmamizda hem g¢uha
cicegi yag1 hem de sar1 kantaron yagi ile beslenen tedavi
gruplarinda STAT1, JAK2, p-STAT1 ve pJAK2’nin
ekspresyonlarinda MS grubuna gore anlamli derecede
azalma oldugunu bulduk. Bu durum daha O6nceki
calismamizda elde ettigimiz klinik tablodaki iyilesmeyi,
molekiiler diizeyde desteklemektedir. Simdiye kadar
yapilan caligmalarda sart kantaron ve c¢uha cicegi

Ozlerinin, farkli hastalik durumlarinda kullanildig:
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gosterilmistir  (22,26-30). Rezapour-Firouzi S. ve
arkadasglari, cuha ¢icegi yagimin MS hastalarinda tedavi
edici ve imminomodilatér etkileri oldugunu
belirlemigler ve MS hastalarinin relaps oranlarinda
azalma gozlemlemiglerdir (29). Ancak literatiirde sar1
kantaron ve ¢uha ¢icegi yaglariin MS patogenezinde
onemli JAK/STAT sinyal ekspresyonu iizerine etkisi
bildirilmemistir.

Sonu¢ olarak ¢alismamizda, MS modeli olusturulan
farelerde, MS patogenezi ile iliskilendirilmis
JAK/STAT yolundaki protein ekspresyonlarinin verilen
her iki tedavi modelinde de azaldigini, 6zellikle ¢uha
cicegi yag ile beslenen tedavi grubunda bu yolagin
ekspresyon diizeyini 6nemli derecede azalttigini
gosterdik. Bu sebeple bu ¢alismanin literatiire kiymetli
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Ozgiin Arastirma

SMALL-BOWEL OBSTRUCTION DUE TO CONSUMPTION OF
OLEASTER-LEAFED PEAR: A RETROSPECTIVE STUDY

Igde Yaprakli Armut Tiiketimine Bagl Ince Bagirsak Obstriiksiyonu: Retrospektif Calisma

Serkan KARAISLI?

, Fatih KARAYOL?

Yzmir Katip Celebi University Ataturk Training and Research Hospital, Dept of General Surgery, IZMIR, TURKIYE
2Mus State Hospital, Department of General Surgery, MUS, TURKIYE

ABSTRACT
Objective: Small-bowel obstruction is a common emergency
worldwide. Oleaster-leafed pear (Pyrus elaeagnifolia Pall.) is an
endemic wild pear species in Anatolia. The wild pear fruits are
consumed for the treatment of diarrhea in traditional medicine.
Here, we describe adhesive small-bowel obstruction following
consumption of wild pear.
Material and Methods: The medical records of patients who
were followed with a diagnosis of adhesion-related small-bowel
obstruction between May 2018 and September 2019 were
reviewed retrospectively. Patients were divided into two groups as
wild pear-related small-bowel obstruction (Group 1) and patients
with not wild pear-related small-bowel obstruction (Group 2).
Patient characteristics, blood parameters and clinical features were
compared between groups.
Results: A total of 74 patients including 16 in Group 1 and 58 in
Group 2 were included. The median age in Group 1 and Group 2
was 55 and 60.5, respectively. Increased levels of leukocyte, C-
reactive protein, blood urea nitrogen were significantly more
frequent in Group 2 (all p<0.05). Group 1 was associated with a
shorter duration of complaints and faster recovery (all p<0.05).

Surgical intervention was required in only Group 2.

Conclusion: The potential adverse effects of over-consumed
traditional medicines should be kept in mind. Questioning the last
food consumed before the complaints started may be a clue for
food-induced small-bowel obstruction.

Keywords: Adhesive bowel obstruction, oleaster-leafed pear,
small-bowel obstruction, traditional medicine, wild fruit

0z

Amac: Ince bagirsak obstriiksiyonu diinya ¢apinda yaygm bir
acil durumdur. igde yaprakli armut (Pyrus elaeagnifolia Pall.),
Anadolu'da endemik bir yabani armut tlirtidiir. Yabani armut
meyveleri geleneksel tipta diare tedavisi igin tiiketilmektedir.
Bu caligmada, yabani armut tiiketimi sonrasi gelisen adheziv
ince bagirsak obstriiksiyonunu tanimliyoruz.

Gereg ve Yontemler: Mayis 2018-Eyliil 2019 tarihleri arasinda
adezyona bagli ince bagirsak obstriiksiyonu tanisi ile takip
edilen hastalarin tibbi kayitlar1 geriye doniik incelendi.
Hastalar, yabani armutla iligkili ince bagirsak obstriiksiyonlu
hastalar (Grup 1) ve yabani armutla iligkisiz ince bagirsak
obstriiksiyonlu hastalar (Grup 2) olarak iki gruba ayrildi.
Gruplar arasinda, hasta 6zellikleri, kan parametreleri ve klinik

ozellikler karsilastirildi.

Bulgular: Grup 1'de 16 ve grup 2'de 58 olmak {izere toplam 74
hasta ¢alismaya dahil edildi. Grup 1 ve Grup 2'de ortanca yas
strastyla 55 ve 60.5 idi. Lokosit, C-reaktif protein, kan {ire azotu
seviyeleri Grup 2'de anlamli olarak daha yiiksekti (timii
p<0.05). Grup 1, daha kisa sikayet siiresi ve daha hizli iyilesme
ile iligkili bulundu (tiimii p<0.05). Sadece Grup 2'de cerrahi

miidahale gerekti.

Sonug: Asin tiiketilen geleneksel ilaglarin potansiyel yan

etkileri akilda tutulmalidir. Sikayetler baslamadan &nce

tiiketilen son gidanin sorgulanmasi, gida kaynakli ince bagirsak
obstriiksiyonu i¢in bir ipucu olabilir.
Anahtar Kelimeler: Adeziv bagirsak obstriiksiyonu, igde

yaprakli armut, ince bagirsak obstriiksiyonu, geleneksel tip,
yabani meyve
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INTRODUCTION

Small-bowel obstruction (SBO) is one of the most
common causes of emergency service admission. Prior
abdominal surgery-related adhesions are the cause of
65-75% of cases. Hernias, neoplasms, Crohn's disease,
bezoars, foreign bodies and intussusceptions are other
etiological causes of SBO (1,2). Food-related SBO was
described for many fruits including citrus fruit,
persimmons, orange pith, mango, carrots, Brussels
sprouts, wild banana and dried fruits. However, all those
reports described phytobezoars as the mechanism of
obstruction (3-5).

Pear (Pyrus) is one of the most bred and consumed fruits
in the world. There are hundreds of Pyrus species but
only 23 wild species were described, all native to
Europe, northern Africa and temperate regions of Asia

la

(Figure 1) is one of the endemic wild pear species of
Anatolia. Besides Turkey, it is grown also in south
Ukraine, Albania, Bulgaria, Greece and Romania (6).
The wild pear fruits are mostly consumed by local
people and also preferred especially for the treatment of
diarrhea in traditional medicine in Turkey (7).

In our city, this oleaster-leafed pear tree grows naturally
and fruits are frequently consumed by local people
during the harvest season. It was noticed that many
patients who consumed this wild pear for traditional
diarrhea treatment admitted to the emergency
department with a SBO presentation during the harvest
season. In the present study, we aimed to describe this
unfamiliar food-related adhesive SBO entity and
compare clinical characteristics of it with those in other
adhesive SBOs.

1b

Figure 1a-b: a: Tree and fruit of oleaster-leafed pear (Pyrus elaeagnifolia Pall.). b: Ripened fruits.

MATERIALS AND METHODS

The medical records of adult patients (>18 years old)
who were hospitalized due to adhesion-related SBO in
Mus State Hospital, between May 2018 and September
2019 were collected prospectively and reviewed

retrospectively. Patient data were collected from the

patient files and hospital software database.

Patients with an incarcerated hernia, internal hernia,
primary malignant obstruction, bezoars, gallstone ileus,
drug / hypokalemia-related paralytic ileus, volvulus,
intussusception, any colonic obstruction, and early (< 6

weeks from index abdominal operation) postoperative
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obstruction were excluded. Patients with haematological
disorders, chronic renal failure, urinary system disease,
congestive heart failure, active cancer, and those with
incomplete records were also excluded from the study.
After the initial evaluation, 74 patients who met the
study criteria were included. Patients were divided into
two groups as the presence of consumption of wild pear
(Group 1), and the absence of consumption of wild pear
(Group 2) before admission to the emergency

department.

Patient characteristics such as age, sex, comorbid
diseases, number of previous abdominal operations and
type of incisions, history of previous intestinal
obstruction; and clinical features including duration of
complaints, duration of hospital stay, duration of
nasogastric tube drainage, time of enteral feeding,
duration of radiological recovery (time until the
disappearance of air-fluid levels on erect plain
radiograph), operations and presence of recurrence
during the follow-up were reviewed. In addition, blood
parameters including white blood cell (WBC) (reference
range: 4500-10000/uL), C-reactive protein (CRP)
(reference range: 0-5 mg/dL), blood urea nitrogen
(BUN) (reference range: 8-20 mg/dL), creatinine
(reference range: 0.6-1.2 mg/dL for men and 0.5-1.1
mg/dL for women), BUN/creatinine ratio (reference
range: 10-20) and potassium values (reference range:
3.5-5.1 mmol/L) were noted at the day of admission to
the emergency department in all patients. Approximate
amount of wild pear which patients in Group 1
consumed was also recorded at the first admission.
Patient characteristics and study parameters were

compared between the two groups.

All patients were evaluated in emergency service.
Diagnosis of bowel obstruction was established

according to history, physical examination, laboratory

and radiological examination (Figure 2) of the patients.
The last meal and food consumed before the complaints
started were questioned. In suspicion of bowel
obstruction, nasogastric tube and urinary catheter were
inserted and an enema was applied. Enteral feeding was
stopped and intravenous fluid was administered.
Patients whose clinical evaluation was compatible with
a complete obstruction underwent emergency surgery.
When partial bowel obstruction was determined,
patients were hospitalized for further examination and
management. Patients with a partial obstruction were
administered intravenous fluid and enema, and oral
intake was stopped. Daily blood biochemical analysis
was performed and plain abdominal radiographs were
taken. If clinical improvement was obtained, nasogastric
and urinary catheters were removed and oral intake was
started. If there was no response to conservative
treatment in the first 72 hours or peritoneal irritation
signs appeared in any time, surgical intervention was
decided. Open surgery was the preferred approach due
to lack of experience in laparoscopic adhesiolysis. The
colonoscopic examination was performed to exclude
colonic obstruction if a patient had not undergone
colonoscopy in the last one year. Follow-up of the
patients continued until May 2020.

Written permission for this study was obtained from the
administration of the Mus State Hospital (date:
30.04.2020, decision no: 7407). Ethics committee
approval was obtained from the Non-Interventional
Clinical Research Ethics Committee of Izmir Katip
Celebi University (date: 17.09.2020; decision number:
877) due to the absence of a local ethics committee in
Mus city. Written informed consent was obtained from
the patients who participated in this study. The study
was performed in accordance with the ethical standards

as laid down in the 1964 Declaration of Helsinki.
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Figure 2a-c: a: Air-fluid levels following wild pear
consumption in a patient with a history of operation due to
peptic ulcer perforation 30 years ago. b: Dilated small-
bowel loops and collapsed ascending colon segment due to
wild pear in a patient who had undergone laparoscopic
cholecystectomy 11 years ago. Note that wild pear seeds
seen in the stomach (arrow). c: Dilated bowel loops in a
patient who have no history of abdominal operation or
peritonitis.

Statistical Analysis

Statistical Package for Social Sciences version 22.0
(IBM Corp.; Armonk, NY, USA) was used for all
statistical analyses. Variables were reflected as the mean
+ standard deviation and frequency values. The Levene
test was performed for the homogeneity of variances.
The assumption of normality was assessed with the
Shapiro-Wilk test. Student's t-test was used for
continuous variables if the parametric test meets the
prerequisites, otherwise, Mann Whitney-U test was
performed. Categorical variables were compared by
Chi-square test or Fisher’s exact test. p<0.05 was

considered as statistically significant.

RESULTS

A total of 74 patients including 16 in Group 1 and 58 in

Group 2 were included in the study. Amount of wild

pear which patients in Group 1 consumed was 600

grams median (range, 450-800 gr). All patients in Group
1 were admitted to the hospital between the end of
August and the end of November and that period was

consistent with the harvesting period of wild pears.

The median age in Group 1 and Group 2 was 55 (range,
23-74) and 60.5 (range, 18-93), respectively. Male to
female ratio was 7 in Group 1 and it was statistically
significantly higher compared to Group 2 (p=0.01).
Comorbid diseases were more common in Group 2 and
hypertension (n=15) and diabetes mellitus (n=10) were
the most common comorbidities in the study group.
Age, comorbidities and history of previous operation
were comparable between groups. History of previous
SBO was significantly higher in Group 2 (p=0.032).
Patients in Group 2 had significantly abnormal levels of
WBC, CRP and BUN compared to Group 1 (all p<0.05),

however, there was no difference in levels of creatinine,
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potassium and BUN/creatinine ratio between groups (all
p>0.05). Group 1 was associated with a shorter duration
of complaints and shorter length of hospital stay and also
a faster clinical recovery (all p<0.05). Surgical
intervention was required for six patients (10.3%) in
Group 2. Four patients (6.9%) underwent surgery on the
fourth day of admission due to the absence of clinical
improvement. Other two (3.4%) patients developed an
acute abdomen in the second day of admission and
exploratory laparotomy was performed. Adhesiolysis in
four (6.9%), and segmental intestinal resection and
anastomosis were performed in two patients (3.4%).
Intestinal resection and anastomosis was required only
in those who developed an acute abdomen.
Postoperative superficial surgical site infection and
urinary tract infection developed in two patients (3.4%)
and in one patient (1.7%), respectively. Although the
mean follow-up period was significantly longer in
Group 1 compared to Group 2, no recurrence occurred.
In group 2, SBO relapsed in none of the patients who
underwent laparotomy. However, 11 patients (21.2%)
among 52 patients conservatively managed were
readmitted to the hospital due to recurrence of SBO
during a median of 11-month (range, 7-22 months)
follow-up. All patients were treated conservatively
again. The demographic  characteristics and
clinicopathologic features of patients are summarized in
Table 1.

DISCUSSION

The clinical presentations and severity of SBO depend
on the level of the blockage. Nausea, vomiting,
abdominal cramps and distention, and the decrease or
absence of the passage of stool and flatus are the main
clinical manifestations of SBO. The more proximally
obstruction site is located, the more fastly symptoms
occur (8). For the prediction of an adhesive SBO, history
of a previous abdominal surgery has a sensitivity and
specificity of 85% and 78%, respectively (9). In the
present study, two patients (2.7%) in Group 1 denied any

medical history for an abdominal operation. On
radiological examination, the level of obstruction was
the terminal ileum in these two patients, while other
patients had different levels of blockage which were

possibly the adhesion site.

Blood markers are specific in neither the diagnosis of
SBO nor in determining the severity of the disease. In a
prospective study of Cosse et al. (10), procalcitonin with
a value of above 0.57 ng/mL was found to be a potential
predictor for small bowel ischemia with a sensitivity of
83%. Radiological methods including erect/lateral
decubitus plain radiographs, ultrasound (US) and
computed tomography (CT) are applicable to establish a
diagnosis (8,9). A plain radiograph is considered as the
first step radiological study. It is a diagnostic tool in 50-
60% of the patients, while inconclusive or misleading
for others (1,8,11). The US is a reliable tool with 90%
sensitivity in the diagnosis of SBO. The US can reveal
the presence of >2.5-cm dilated small bowel loops and
decreased bowel peristalsis (1,9). Diagnostic value of
intravenous contrast-enhanced CT is superior to plain
radiograph and US. In addition to this, CT enables to
determine the severity and location of the obstruction,
the possible cause for obstruction, and also to detect
potential complications such as bowel ischemia and
perforation (1,8). Oral contrast is not required in the
diagnosis of SBO. On the other hand, oral contrast used
during conservative management is associated with less
requirement of laparotomy and shorter hospital stay
(1,12). As our daily practice, we performed an erect
plain radiograph as the first step imaging for suspected
cases. In the presence of air-fluid levels, an abdominal
CT was used in most patients in Group 2 to identify the
level and severity of obstruction, and also eliminate
other possible abdominal pathologies. Due to its having
onset within the last 24 hours and the absence of
description in the available literature, a routine CT was
performed for all patients in Group 1 to understand the
obstruction

mechanism of (partial/total)

(paralytic/mechanic).
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Table 1: The demographic characteristics and clinicopathologic features of patients

Group 1 (n=16) Group 2 (n=58)
(Wild pear-related) (Others) P
Age (years) 52.6+£14.6 55.9+18.4 0.504%
0.01%
Gender Female 2 (12.5%) 28 (48.3%)
Male 14 (87.5%) 30 (51.7%)
Comorbid disease 0.121%
Yes 3 (18.8%) 23 (39.7%)
No 13 (81.3%) 35 (60.3%)
Number of previous abdominal s
operations 1.1 +£0.6 1.3 +0.6 0.276
Type of incision NA
Upper abdominal 5 (31.3%) 12 (20.7%)
';S&’;e;“nal 2 (12.5%) 24 (41.4%)
Combined 7 (43.8%) 22 (37.9%)
No operation 2 (12.5%) 0
History of previous SBO 0.0328
Yes 2 (12.5%) 24 (41.4%)
No 14 (87.5%) 34 (58.6%)
WBC count <0.001%
Normal 14 (87.5%) 14 (24.1%)
High 2 (12.5%) 44 (75.9%)
CRP 0.0217
Normal 8 (50%) 11 (19%)
High 8 (50%) 47 (81%)
BUN 0.016"
Normal 15 (93.8%) 36 (62.1%)
High 1 (6.3%) 22 (37.9%)
Creatinine 0.2771
Normal 15 (93.8%) 45 (77.6%)
High 1 (6.3%) 13 (22.4%)
BUN/creatinine ratio 0.384%
Normal 8 (50%) 36 (62.1%)
High 8 (50%) 22 (37.9%)
Potassium 0.388"
Normal 15 (93.8%) 57 (98.3%)
High 1 (6.3%) 1 (1.7%)
Duration of complaints (hours) 12.945.3 31.3+16.1 <0.001*
Duration of hospital stay (days) 3.2+0.8 5.1+1.6 <0.001*
([j)uratlon of nasogastric tube 13405 1941 0,025
rainage (days)
Time of enteral feeding (days) 1.7+0.7 2.5+1.1 0.003*
Duration  of  radiological 24407 49414 <0.001%
recovery (days)
Surgery 0.3291
Yes 0 6 (10.3%)
No 16 (100%) 52 (89.7%)
Follow-up (months) 17.2+2.8 12.5+4.4 0.001*
Recurrence of SBO 0.1071
Yes 0 11 (19%)
No 16 (100%) 47 (81%)

Data were reflected as the mean+tstandard deviation except where otherwise indicated.
T: Student t-test; ¥ Mann-Whitney U test, 3: Chi-square test, : Fisher’s exact test.

NA: Not available; SBO: Small bowel obstruction; WBC: White blood cell; CRP: C-reactive protein; BUN: Blood urea
nitrogen.
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Conservative treatment is considered as the preferred
treatment option for adhesive SBO in the absence of
acute abdomen signs or if there is no evidence of
intestinal ischemia or perforation. Approximately three
out of four SBO patients can be managed conservatively
(8). The optimal duration of conservative treatment is
still unclear. However, 72 hours is thought a critical
cutoff to review the operative option since a failed
conservative treatment exceeding 72 hours is correlated
with increased risk of small bowel resection, longer
hospital stay and higher morbidity (1,13-15). Surgical
intervention is mandatory in case of small bowel
ischemia/perforation or failure of conservative
treatment. Historically, adhesiolysis during laparotomy
has been the preferred approach for adhesive SBO (1,2).
Laparoscopic adhesiolysis had been described in recent
decades, and it was associated with a reduced risk of
morbidity and in-hospital mortality (15,16). Recurrence
of SBO occurs in 12% of conservatively treated patients
within 1 year and 20% of them after 5 years. That risk is
8% within 1 year and 16% after 5 years after surgical
treatment (17). In Group 2, 6 (10.3%) patients
underwent surgery. Interestingly, all patients in Group 1
dramatically had clinical improvement on the first day
of admission. Recurrence only occurred after
conservative treatment in Group 2. Recognition of
consumption of wild pear as a predisposing factor for
adhesive SBO and increased patient consciousness
during hospital stay possibly played a role in preventing

recurrence in Group 1.

Patients in Group 1 were considered as adhesive SBO at
admission due to their frequently having a history of
previous abdominal operation. Management of
treatment was planned similar to adhesive SBO. The
mechanism of obstruction was not clear after
consumption of wild pear. We evaluated patients for
possible causes of obstruction. At first, phytobezoar
seemed to be a possible cause of obstruction due to being
food-related SBO and declaration of consuming pear

seeds by a few patients. However, all patients had a

partial SBO and CT revealed the absence of a
phytobezoar in the level of obstruction. In addition,
recognition of hyperactive bowel sounds at admission
eliminated the possibility of paralytic obstruction.
Furthermore, hypokalemia-related pseudo-obstruction
was ruled out because serum potassium levels were

within or above normal limits.

On the other hand, some other possible mechanisms we
could not identify might be playing a role. Oleaster-
leafed pear might be including an unidentified
metabolite  (or  metabolites)  which  inhibits
gastrointestinal motility by using several pathways.
Psyllium is a well-known diet fibre source and widely
used against both constipation and diarrhea (18).
Mehmood et al. (18) reported a possible mechanism of
the antidiarrheal effect of psyllium husk. They thought
blockage of Ca*? channels and activation of nitric
oxide/cyclic guanosine monophosphate pathways by
undefined components might be inhibiting

gastrointestinal motility.

Traditional medicine is still preferred especially in rural
regions and countries with inadequate health service.
Endemic trees and herbs constitute the majority of
medicines. Although oleaster-leafed pear grows in a
limited region including Anatolia and Balkans, 23
different wild pear species grow in different regions
worldwide (6). Other wild pear species or fruits may
have a similar impact on the gastrointestinal system. We
could not find similar studies in the available literature.
All previous studies and case reports have described
phytobezoars. Food-related SBO may be a neglected or

unreported entity.

There are some limitations of the present study. Firstly,
this is a retrospective study conducted in a single-center.
Additionally, the described wild pear type grows in a
limited area in the world and these results may not be
applicable to other pear species. Finally, the number of
patients is inadequate to draw strong conclusions. On the

other hand, the main strength of the present study is that
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it is the first series describing food-induced SBO in

which obstruction mechanism is not phytobezoars.

In conclusion, the dose of the traditional medicines can
not be regulated and exaggerated treatment may mimic
some clinical conditions. Physicians should be aware of
different manifestations of familiar diseases, such as
adhesion-related SBO, which may occur following
endemic fruit consumption, especially in the regions
where traditional medicine is popular. Questioning 'the
last food' consumed just before the complaints started
may give a clue about food-related SBO. Recognizing
typical symptoms of consumption of any food may help
the physicians to plan the optimal management and

avoid unnecessary surgical interventions.
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0/

Amac: Bu calismada aort koarktasyonu tanist almis ¢ocuk
hastalarin klinik 6zellikleri ve izlem sonuglari incelendi.

Gerec ve Yontemler: Klinigimizde ekokardiyografi kayitlari i¢in
kullanilan program kayitlari taranarak Ocak 2000-Ocak 2017
tarihleri arasinda aort koarktasyonu tanisi almig olan hastalar
belirlendi. Olgularin tibbi kayitlar1 retrospektif olarak incelendi
ve olgularin demografik (yas, cinsiyet vb.) ve klinik 6zellikleri
(bagvuru sikayetleri, eslik eden yapisal kalp hastaligi vb.) ve
izlem sonuglar1 (tedavi uygulamalari, tedavi sonuglari vb.)
¢ikarildi.

Bulgular: Doksan sekiz hastanin verileri analiz edildi. Hastalarin
82’si (%83.7) koarktasyon tanilarmi ilk kez klinigimizde alip
tedavi edilmisti. En sik bagvuru yakinmasi tifiiriim (%42.8) ve en
az yakinma hipertansiyon (%1.02) idi. ilk basvuruda hastalarin
10’unda (%10.2) kalp yetersizligine ait klinik bulgular mevcuttu.
Dokuz hastada (%9.1) tan1 sirasinda dilate kardiyomiyopati
varlig1 saptandi. Hastalarin %20.4’{inde koarktasyon izole olarak
bulunurken kalan hastalarda eslik eden en az bir dogustan kalp
hastaligr mevcut idi. Klinigimizde 36 hastaya balon anjioplasti
uygulanirken, sekiz hasta cerrahi yolla, dort hasta ise stent
implantasyonu ile tedavi edildi.

Sonug:
hastaliklarindan biridir. Balon anjioplasti yapilan hastalarda
rekoarktasyon orani yiiksek olmasina karsilik erken donemde

Aort koarktasyonu sik goriilen dogustan kalp

hastanin klinigini diizelten etkin bir yontemdir. Cerrahi etkin bir
tedavi yontemidir. Stent anjioplasti biiyiik cocuk ve addlesanlarda
Onerilebilir.

Anahtar Kelimeler: Aort koarktasyonu, ¢cocuk, tedavi

ABSTRACT

Objective: In this study, clinical features, and follow-up results
of pediatric patients with aortic coarctation were examined.
Material and Methods: The echocardiography records of our
clinic were reviewed and the patients who were diagnosed with
aortic coarctation between January 2000 and January 2017 were
determined. The medical records of the patients were
retrospectively evaluated and demographic (age, gender, etc.)
and clinical features (complaints, accompanying structural
heart disease, etc.) and follow-up results (treatment
applications, treatment results, etc.) were obtained.

Results: Data of the 98 patients were analyzed. Eighty-two
(83.7%) of the patients were diagnosed and treated initially in
our clinic. The most common complaint was murmur (42.8%)
and the least common complaint was hypertension (1.02%). At
first presentation, 10 (10.2%) of the patients had clinical signs
of heart failure. Dilated cardiomyopathy was detected in nine
patients (9.1%) at diagnosis. The coarctation was isolated in
20.4% of the patients, while the remaining patients had at least
one congenital heart disease. Thirty-six of the patients were
treated by balloon angioplasty in our clinic, eight patients were
treated surgically, and four patients were treated with stent
implantation.

Conclusion: Coarctation of the aorta is one of the common
congenital heart diseases. In patients who underwent balloon
angioplasty, the recoarctation rate is high, but it is an effective
method that corrects the patient's clinical condition in the early
period. Surgery is an efficient method. Stent angioplasty can be
recommended in older children and adolescents.

Keywords: Aortic coarctation, child, treatment

*Bu makale Uzm. Dr. Merve Tiirkay Karaaver’in 2019 yilindaki “Cocuk Kardiyoloji Kliniginde Aort Koarktasyonu Tanis1 Alan

Cocuk Hastalarm izlem Sonuglarmin Degerlendirilmesi” baslikli uzmanlik tezinden tiiretilerek yazilmistir.
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GIRIS

Dogustan kalp hastaliklar1 (DKH) ¢ocukluk ¢agindaki
morbidite ve mortalitenin en Onemli sebeplerinden
biridir ve insidans1 yaklasik %0.8 olarak bildirilmektedir
(1,2). Aort koarktasyonu (AK) izole olabildigi gibi
siklikla bagka DKH ile birliktelik gosterebilir (3,4). AK
tanist alan hastalarin klinik durumu, darligin derecesi,
hastanin yast ve viicut agirhgr tedavi seklini etkiler.
Hastalara klinik durumlarina gdére medikal tedavi
baslanmali ardindan balon anjioplasti (BAP), stent
anjioplasti ve cerrahi tedavi agisindan karar verilmelidir
(5).

Calismamizda, Atatiirk Universitesi Tip Fakiiltesi,
Cocuk Sagligi1 ve Hastaliklart Cocuk Kardiyoloji Bilim
Dalinda Ocak 2000-Ocak 2017 tarihleri arasinda AK
tanist almig olan ¢ocuk hastalarin klinik ve demografik
ozellikleri, izlem sonug¢larmin  degerlendirilmesi

amaclanmustir.

GEREC VE YONTEM
Ocak 2000-Ocak 2017 tarihleri arasinda AK tanis1 almis

olan hastalarmn tibbi kayitlar1 geriye doniik olarak
incelendi. Yas, cinsiyet gibi demografik veriler, viicut
agirligi, tan1 metodu, basvuru semptomlari, eslik eden
sistemik hastaliklar ve kalp yetersizligi (KY) olup
olmadigr gibi klinik wveriler, eslik eden kardiyak
anomaliler gibi ekokardiyografik veriler, tedavi
amactyla yapilmig olan iglemler ve sonuglar ile ilgili
bilgiler ve izlem bilgileri kaydedildi.

Calisma etik standartlara uygun olarak yapilmistir ve
kurum izinleri alinmustir. Calisma Atatiirk Universitesi
Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu
tarafindan onaylanmigtir (Tarih: 28.09.2017; Kkarar no:
5/11).

Verilerin analizinde SPSS statistics 20 programi
kullanildi. Stirekli veriler ortalama +standart sapma
olarak, kategorik veriler say1 ve ylizde olarak verildi.
Basing kayitlarinin ortalamalariin karsilastirilmasinda
student t testi kullanildi. P<0.05 olmas1 6nemlilik sinirt
olarak kabul edildi.

BULGULAR

Belirlenen siire iginde toplam 103 hasta AK tanist
almistir. Bes hastanin verilerine ulasilamadi. Kalan 98
hastanin tibbi kayitlarindaki veriler degerlendirildi. ilk
tanida hastalarin ortalama yaglari 32.2450.2 ay
(minimum-maksimum, 1giin-188 ay) ve vicut
agirliklart 11.8+13.3 kg (2-64 Kkg) idi. Hastalarin 32’si
(%32.7) kiz ve 65’1 (%66.3) erkek ve erkek/kiz orani
2.1:1 idi. Bir hastada (%]1.1) kuskulu genital yapi
mevcuttu. Hastalarin 37’si (%37.7) yenidogandi. 1k
basvuruda hastalarin yakinmalar1 Tablo 1°de gosterildi.
Dokuz hastada (%9.1) tanida dilate kardiyomiyopati
varligi saptandi. Yenidogan bir hastada (%1.02) belirgin
sol ventrikiil hipertrofisi ve endokardiyal fibroelastozis
bulgulari da saptandi. Bes hasta dig merkezde bagka
kardiyak tanilarla izlenirken [dilate kardiyomiyopati=1,
ameliyat edilmis atriyoventrikiiler septal defekt +
amplatzer duct ocluder ile kapatilmis patent duktus
arteriozus (PDA)=1, dekstrokardi+persistan sol superior
vena kava=1, ameliyat edilmis ventrikiiler septal defekt
(VSD)=1, PDA=1] klinigimizde ilave olarak
koarktasyon oldugu saptanmusti. Iki hasta (%2.04)
koarktasyon tanisindan Once nonkardiyak cerrahi
gecirmisti (omfalosel=1, malrotasyon=1).

Hastalarin 17’sinde (%17.3) eslik eden diger hastaliklar
mevcuttu; dismorfizm (n=3), ekstremite anomalisi
(n=3), gastrointestinal anomali (n=2), prematiirite (n=2),
sepsis (n=1), akut renal yetersizlik (n=1), go6gis
deformitesi (n=1), olasi metabolik hastalik (n=1),
kromozom bozuklugu (n=1), biliylime gelisme geriligi
(n=1), hipofiz adenomu (n=1). Hastalarin %79.5’inde
eslik eden baska DKH mevcuttu (Tablo 2).
Koarktasyon tanist 89 (%90.8) hastada ekokardiyografi
(EKO) ile konulmusken kalan hastalarda diger
goriintiileme  yoOntemlerinden  de  yararlanilds;
EKO+kardiak magnetik rezonans goriintiileme=2,
EKO+gok kesitli tomografi=3, EKO-+kataterizasyon= 1,
kataterizasyon=3.

Dort hasta, AK tanisi aldiktan sonra izleme alindi. Bu

hastalarin iiglinde izlemde BAP ihtiyaci oldu. PDA
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ameliyat1 sonrasinda hafif koarktasyonu oldugu ortaya
cikan bir hastada ise izlemde koarktasyonun spontan
diizeldigi gozlendi.

On iki hasta, degisik nedenlerle ilk girigim i¢in baska
merkezlere sevk edilmisti. Iki hasta, rekoarktasyon
tanist konulup onceden ameliyat edildigi dis merkeze
sevk edildi. Yirmi hasta, tedavisini dis merkezlerde
devam ettirmek istegi ile izlemden ¢ikti. On iki hasta,
tan1 sonrast ilk girisim i¢gin planlama yapilmis olmasina
ragmen randevularina gelmediler. Bu hastalar daha
sonra izlem icin de klinigimize basvurmadilar. Ug
yenidogan hasta islem yapilamadan sepsis nedeni ile
kaybedildi. Bir hastada koarktasyon spontan diizeldi.
Geriye kalan 48 hastanin tedavisi klinigimizce planlanip
uygulandu. ilave dért hastanin tedavileri dis merkezlerde
yapilmistt (BAP=2, cerrahi=2). Bir hasta dis merkezde
yapilan PDA kapatma islemi sonrasi koarktasyon
gelisen vakaydi ve islemin yapildigi merkeze sevk
edildi.

Hastalarin 37’si (%37.7) yenidogandi. Prostoglandin
temin edilebilir hale geldikten sonraki donemde sekiz
tanesine prostaglandin infiizyonu yapildu.
Hastalarimizin 48’ine (%48.9) klinigimizde
koarktasyona yonelik bir girisim uygulandi; BAP=36,
cerrahi=8 ve stent implantasyonu=4. ilk girisim olarak
BAP uygulanan hastalarin biri hemodinamisi belirgin
olarak bozuk olan bir hasta idi. Prostoglandin temin
edilemediginden katetere alinmisti ve islem basarili
olmasina ragmen islem sonrasi kaybedildi. Bu hastada
islem sonrasi basing kayitlart alinamamisti. Kalan 35
hastanin islem Oncesi ve sonrasi ortalama sistolik kan
basinci ve gradiyent degerleri Tablo 3’te gosterilmistir.
Islem sonras1 ortalama gradiyent anlaml1 derecede diistii
(p<0.0001) (Tablo 3). Islem sonrasi hastalarin 23’iinde
koarkte segment diizeyinde <20 mmHg gradiyent
kalirken, bes hastada 20-25 mmHg hafif rezidiiel
gradiyent kaldi. Ayrica yedi hastada islem sonras1 >25
mmHg gradiyent kaldi ve bu hastalarda islem basarisiz

olarak kabul edildi. Islemin basaril1 oldugu 23 hastanin

11’inde (%47.8) ortalama 15.8 ay (24 giin-57.4 ay)
sonra rekoarktasyon gelisti. Hastalarin rekoarktasyon
yoniinden izlemleri Sekil 1°de gosterilmistir. Islem
sonrasi koarktasyon diizeyinde >20 mmHg gradiyent
kalan hastalarin tiimiinde ilk islemden ortalama 4.9 ay
sonra (9 giin-18.2 ay) ikinci bir girisim gerekli oldu.

ilk islem olarak cerrahi uygulanan hastalarin (n=8)
timiine genisletilmis rezeksiyon ve ug-uca anastomoz
islemi uygulandi. Hastalarin ikisi ameliyat sonrasi
kaybedildi. Kalan hastalarm biri ameliyat sonrasi
kontrole hi¢ gelmedi. Diger bes hastanin ortanca 35.2
aylik izleminde (18 giin-63.9 ay) rekoarktasyon
gozlenmedi. Ilk islem olarak stent implantasyonu
yapilan dort hastanin timiinde basar1 elde edildi. Bu
hastalarin birinde 38 ay sonra rekoarktasyon geligsmesi
iizerine stent redilatasyonu uygulandi. Son islemden
sonraki  19.9-69.0 aylik izlemde rekoarktasyon
gozlenmedi.

Klinigimizde BAP ve stent implantasyonu yapilan
hastalarin (40 hasta, 55 islem) 9’unda iglem sonrasi
femoral arter nabzi (FAN) kayb1 oldu. Tiim hastalarda
diisiik molekiil agirlikli heparin ile FAN geri geldi.
Hastalarin birinde BAP oOncesinde sol ventrikiilde
trombiis oldugu tespit edildi ve hasta islem 6ncesinde
diisiik molekiil agirlikli heparin almaktaydi. Islem
sonrast gelisen nabiz kaybi ikinci giinde heparinle
diizeldi.

Klinigimizde veya dis merkezlerde girisimsel islem
yaptlmis olan 52 hastanin 8’inde, FAN’larinda
zayiflama (tek tarafli=6, iki tarafli=2) mevcuttu. Bu
hastalarin  birinde dis merkezde yapilan stent
implantasyonundan sonra sol iliak arter trombozu
gelismis, trombektomi yapilmis ve asetil salisilik
asittklopidogrel ile taburcu edilmisti. Bu hastanin
islemden 24 ay sonraki kontroliinde sol FAN’1 halen
yoktu, ancak dolagim normaldi.

Biitiin tedavi girisimlerinden sonra rezidiiel veya
rekoarktasyon olmamasina ragmen 18 (%18.3) hastada

antihipertansif ila¢ kullanim1 gerekli olmustu.
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Sekil 1: Hastanemizde balon anjioplasti yapilmis olan hastalar ve girisim gereksinimleri
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Tablo 1: ilk bagvuruda hastalarin yakinmalari

Yakinma n %
Yenidogan (11.5+7.58 giin) 37 37.75
Ufiiriim 10 27.1
Dis merkez tanilt hasta 9 24.3
Kalp yetersizligi bulgulari 4 10.8
FAN alinamamasi *iifiirim 3 8.1
Ufiiriim +diger 2 5.4
Dismorfik bulgular 3 8.1
Diger 6 16.2
Yenidogan dist (51.6£55.4 ay) 61 62.25
Ufiiriim 32 525
Dis merkez tanili hasta 7 11.5
Kalp yetersizligi belirtileri 6 9.8
Diger yakinmalar 5 8.2
FAN alinamamasi *iifiirlim 4 6.55
Bagska taniyla takipteyken izlemde AK tanisi alan 4 6.55
Yakimma bilgisi yok 2 3.3
Hipertansiyon 1 1.6
Toplam 98 100
FAN: Femoral arter nabzi, AK: Aort koarktasyonu

Tablo 2: Hastalarda koarktasyona eslik eden diger dogustan kalp hastaliklari (n=78)
Eslik eden dogustan kalp hastali: n* %
Bikiispit aortik kapak 30 30.6
Patent duktus arteriosus 23 23.4
Ventrikiiler septal defekt 20 20.4
Aort stenozu 12 12.2
Mitral kapak anomalisi 5 51
Biiyiik arterlerin transpozisyonu 3 3.06
PSSVK 2 2.04
Koroner anomali 2 2.04
Wolff- Parkinson-White sendromu 1 1.02
Mitral stenoz 1 1.02
Subaortik ridge 1 1.02
Dekstrokardi 1 1.02
Situs inversus totalis ve KDKH 1 1.02
Parsiyel AVSD 1 1.02
C-TGA 1 1.02
Sol ventrikiil nonkompaksiyon 1 1.02

PSSVK: Persistan sol superior vena kava. KDKH: Kompleks dogustan kalp hastaligi, AVSD: Atriyoventrikiiler septal

defekt, C-TGA: Biiyiik arterlerin diizeltilmis transpozisyonu.

*Bir hastada birden fazla patoloji bulunabilmektedir, verilen degerler ¢alismadaki tiim hastalar i¢indeki yiizde oranlaridir.

Tablo 3: Balon anjiyoplasti yapilan hastalarda (n=35) islem oncesi ve sonrasi ortalama basing degerleri

Islem oncesi Min-Maks. Islem sonrasi Min-Maks P
SKB (Proksimal) 125.0+28.2 64-190 121.9432.1 67-112 0.419
SKB (Distal) 75.2+£20.4 36-111 104.4+30.7 42-170 <0.0001
Gradiyent (mmHg) 50.06+£21.8 19-129 17.5¢12.1 1-56 <0.0001

SKB: Sistolik kan basinci, Min: Minimum, Maks: Maksimum
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TARTISMA

AK tiim DKH arasinda %5-7 siklikta goriilmektedir (6).
Genellikle erkeklerde daha yiiksek (erkek/kiz orani
1.27-2) oranda gorildigli bildirilmektedir (4,7).
Caligmamizda erkek/kiz orani 2:1 olarak tespit edilmis
olup literatiir ile uyumluydu.

Koarktasyonlu vakalarda ortalama ilk tan1 yas1 farklilik
gostermektedir (3-6 yas) (8-10). Hastalarimizin 37’si
(%37.7) yenidogan doneminde tani almis olup ilk tani
yast ortalama 32.2+50.2 ay idi. Bu bulgu, bolgemizde
koarktasyonlu hastalara daha erken yasta tani
konuldugunu goéstermektedir.

AK, hastanin yasina bagli olarak degisken bir klinik
spektrum sunabilir. Yenidoganlarda duktus arteriosus
kapandiktan sonra KY, kardiyojenik sok gelisebilir veya
ergenlerde ve yetiskinlerde hastalik asemptomatik
formlarda ortaya c¢ikabilir (4,11). AK olan
yenidoganlarin yaklasik %60 ila %80'inin hastaneden
taburcu edilmeden oOnce teshis edilemedigi tahmin
edilmektedir (11). Belirtiler ve semptomlar degiskenlik
gosterebilir. En sik goriilen bulgular hipertansiyon,
ifirim ve FAN’larin  almamamasidir  (12).
Calismamizda yenidogan doneminde tani alan
hastalarda en sik bagvuru yakinmalari tfiirim (%27.1),
KY bulgular1 (%10.8) ve FAN alinamamasi +iiftiriim
(%8.1) seklinde gozlendi. Koarktasyonun nispeten hafif
oldugu veya genis kollateral dolasimi olan hastalar siit
¢ocuklugu doneminde daha silik bulgularla bagvurabilir
ve Ozellikle iifiirim duyulmas: veya FAN’larimin
alinamamasi sonucunda taniya varilir. Bir kisim hastada
ise tan1 gecikir. Seyrek olarak adodlesan ve erigkin
donemde ozellikle hipertansiyon etiyolojisi
arastirilirken tani konulur (4). Calismamizda yenidogan
donemi disinda tani alan hastalarda en sik basvuru
yakinmalar1 Gftirim (%52.5), KY belirtileri (%9.8),
FAN alinamamasi =iifiirim (%6.55) olup literatiir ile
uyumluydu.

KY koarktasyonlu hastalarda énemli bir klinik tablodur.
Yenidogan doéneminde duktusun kapanmasi sonucu

klinik belirtiler ortaya ¢ikmaktadir. Tedavi edilmemis

koarktasyonlu olgularin hemen hepsinde ilerleyen
yaslarda KY ortaya cikar ve mortalitenin en onemli
sebebidir (4,11). Calismamizda KY hem yenidogan
(n=4) hem de biiyiik ¢ocuklarda (1 ay-10 yas) gdzlenmis
onemli bir bulgu olarak kargimiza ¢ikmaktadir.
Koarktasyon, nonkardiyak hastaliklara eslik
edebilmektedir. Kromozom bozukluklar1 ve dismorfik
sendromlar en bilinenler arasindadir. Turner sendromu,
kromozom bozukluklar1 arasinda  koarktasyonla
birlikteligi en sik olan hastaliktir (13,14). Turner
sendromlu hastalar arasinda koarktasyon sikligi %2
civarinda  bildirilirken (3,4), koarktasyonlu kiz
cocuklarinda Turner sendromu sikligi ise %5.3 olarak
bildirilmektedir (14). Klinigimizde ¢ocuk endokrinoloji
boliimiince izlenen tim Turner sendromlu hastalarda
kardiyak inceleme yapilmakla birlikte bu hastalarda
koarktasyon saptanmadi. Bununla birlikte koarktasyon
tanisi alan kiz ¢gocuklarinda Turner sendromu y6éniinden
kromozom analizi rutin olarak yapilmadigindan tanisi
atlanmig vakalar olabilir.

DKH’nin birliktelikleri iyi bilinen bir konudur. AK’l1
vakalarin da yaklasik %50-%75’inde eslik eden diger
kardiyak anomalilerin oldugu bildirilmektedir (8,15). En
sik eslik eden DKH, VSD (%17-48), bikiispit aortik
kapak (zaort stenozu) (%17-23) ve PDA (%19-48)
oldugu bildirilmektedir (8,10,16). Hastalarimizin
%79.5’inde eslik eden baska DKH mevcuttu (Tablo 2)
ve sikliklart literatiir bilgileri ile uyumluydu.

Hafif koarktasyonlu dort hastamiz, kan basinglarmin
normal olmasi, sol ventrikiil fonksiyon bozuklugu
bulgularmnin olmamas1 ve koarktasyon bolgesindeki
anatomik darligin hafif goriilmesi nedeniyle klinik
olarak izlendi. Bu hastalarin ii¢iinde, 52 ay ve besinci
ayda BAP ihtiyaci oldu. Bir hastada koarktasyon
spontan olarak diizeldi. Izlemde rekoarktasyon bulgusu
saptanmadi. Bu bulgu klinigimizde ilk defa
gozlemledigimiz bir olay olmakla birlikte literatiirde biri
trizomi 18’li olmak iizere dort hastada koarktasyonun

spontan olarak diizeldigi bildirilmistir (17,18).
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BAP, AK’l1 olgularda siklikla ve bagarili bir sekilde
uygulanmaktadir (3,4). Basar1i orani (islem sonrasi
sistolik kan basincinin <20 mmHg olmasi %78.9-86.5
arasinda Dbildirilmektedir (16,19,20). Calismamizda
islem oOncesi ortalama 50.06+21.8 mmHg olan pik
sistolik kan basmci gradiyenti islem sonrasi ortalama
17.5+12.1 mmHg’ye gerilemigtir (p=0.000).
Caligmamizda basar1 orani %66.6 olarak gerceklesti.
BAP isleminde 6nemli problemler ile karsilasilabilir.
Islem sirasinda fazla kan kaybina bagh kan
transfiizyonlari, FAN kaybi, anevrizma gelisimi, aortada
riptiir ve ani Olim akut donemde goriilen O6nemli
problemlerdir (4,21,22). Hastalarimizda kan
transfiizyonu gerekli olmadi. Islem sonrasi 55 islemin
dokuzunda FAN kayb1 oldu ve diisiik molekiil agirlikli
heparin ile diizeldi. Aort riiptiirii gozlenmedi. Islem
sonrasi ilk 24 saatte 6liim olmadi.

Ozellikle koarktasyonlu yenidoganlarda, uzun segment
koarktasyonu olanlarda ve eslik eden diizeltilmesi
gereken DKH bulunan hastalarda cerrahi tercih edilen
tedavi yontemidir (23). izole koarktasyonlu vakalarda
cerrahinin basarisi son derece yiiksek olmakla birlikte
ozellikle arkus hipoplazisi olanlarda rezidiiel gradiyent
kalabilmektedir. Ameliyatin mortalitesi %1-3 civarinda
bildirilmektedir (24). Calismamizda toplam 20 hasta
cerrahi yolla diizeltilmis olup 12 hastada 6ncesinde en
az bir BAP uygulamasi mevcut idi.

Viicut agirhigt  >25kg  olan  hastalarda  stent
implantasyonu giderek artan siklikta uygulanan bir
islemdir. Hastalarimizin dordiine klinigimizde ilk islem
olarak stent implantasyonu yapilirken, bir hastada BAP
sonrast rekoarktasyon nedeniyle klinigimizde, bir
hastaya da hastanemizde yapilan cerrahi sonrasi yapilan
BAP’tan sonra klinigimizde stent implantasyonu
yapildi. Toplam alt1 hastada stent implantasyonu basarili
olurken, bunlardan ikisinde izlemde rekoarktasyon
nedeniyle redilatasyon gerekli oldu. Bir hastaya da
basarisiz BAP sonrasi dig merkezde stent implantasyonu

yapilmis olup izlemine klinigimizde devam edildi.

Rekoarktasyon, BAP, stent implantasyonu ve cerrahi
sonrast goriilebilmektedir (21). Rekoartasyon en sik
BAP sonrasi goriilmektedir. Parra ve ark. yaptiklar1 bir
calismada, <12 aylik donemde BAP yapilmis olan
hastalarda 3-12 ay arasinda %25, ilk 3 aylik dénemde
%68.4 oraninda rekoarktasyon tespit edilmistir (19).
Bildirilen rekoarktasyon oranlar1 %8-68.4 arasinda olup
hastalarn = yas  gruplarina  gore  degiskenlik
gosterebilmektedir (4,9,25-27). Calismamizda BAP
yapilmis hastalarda bu oran %34.2 olarak gergeklesti.
Cerrahi sonrasi rekoarktasyon %6-50 arasinda
bildirilmektedir ~ (27,28).  Calismamizda  cerrahi
uygulanmis toplam 20 hastanin {giinde (%]15)
rekoarktasyon gelisti. Stent implantasyonu sonrasi
rekoarktasyon oranlar1 %6.3-28.57 arasinda
bildirilmektedir (10,29). Calismamizda stent
implantasyonu yapilan toplam yedi hastanin ikisinde
(%2.5) rekoarktasyon gelisti. Stent kirilmasi bu
hastalarda Onemli bir sorun olmakla birlikte (29)
hastalarimizda gozlenmedi.

Sonug olarak; Aort koarktasyonlu hastalar klinigimizde
tan1 alip izlenerek, uygun tedavileri yapilabilmektedir.
Cerrahi tedavi etkin bir tedavi yontemdir. Koarktasyon
nedeniyle BAP yapilan ¢ocuk hastalarda rekoarktasyon
orani yiiksek olmasina karsilik erken donemde hastanin
klinigini  diizelten etkin bir yo6ntemdir. Stent
implantasyonu  biiyilk ¢ocuk ve adolesanlarda

Onerilebilir yiikksek basari orani olan bir iglemdir.

Catisma ve Finansman Beyani: Bu g¢alismada c¢ikar
catigmasi yoktur ve higbir kurum ya da kigiden finansal
destek alinmamugtir.

Arastirmacilarm  Katki  Oram Beyami:  Anafikir-
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MG, NC; yazim; MTK, NC; gozden gecirme ve
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Ozgiin Arastirma

THE UTILITY OF 3T HIGH-RESOLUTION MRI IN THE DETECTION OF
BRAIN HERNIATIONS INTO
THE DURAL VENOUS SINUSES OR CALVARIUM

Dural Vendz Siniisler ya da Kalvarum Icerisine Beyin Herniasyonlarinin Tespitinde

Yiiksek Rezoliisyonlu 3T MRG Yarart
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ABSTRACT

Objective: Brain parenchyma herniation into the dural
venous sinus or calvarium is considered a rare anatomical
variation. The aim of this study is to evaluate the frequency,
localization, and clinical and radiological findings of brain
herniation into dural venous sinus and/or calvarium with high
resolution 3 Tesla magnetic resonance imaging in a large
group of patients.

Material and Methods: A total of 6825 cranial magnetic
resonance images containing pre-contrast and post-contrast
3D T1-weighted sequences as well as conventional
sequences were retrospectively evaluated. The presence of
brain herniation into dural sinuses or calvarium, location and
size of herniation, signal intensity of the adjacent brain
parenchyma, presence of arachnoid granulation adjacent to
the herniation were noted.

Results: Brain herniation into DVS/ calvarium was
determined in 50 patients (0.73%). The detected brain
herniations were most frequently associated with the
temporal lobe parenchyma (n=37, 68.5%), and 91% (n=49)
extended into the transverse sinuses. All brain herniations
were detected both by 3D T1-weighted and 3D T2-weighted
sequences; however, 29 (53.7%) of the 54 herniations were
not detected by conventional sequences.

Conclusion: High resolution MRI sequences are superior to
conventional sequences in detecting brain herniation into
DVS/ calvarium. Patients with brain herniation into DVS/
calvarium may present with heterogeneous symptomatology,
and the relationship between brain herniation and symptoms

is controversial.
Keywords: meningeal herniation, arachnoid, sinus

thrombosis, magnetic resonance imaging

07/

Amac: Dural vendz siniisler ya da kalvaryum igerisine beyin
parankimi herniasyonu, nadir bir anatomik varyasyon olarak kabul
edilmektedir. Bu caligmanin amaci, genis bir hasta rubunda,
yiiksek ¢oziiniirliiklii 3 Tesla Manyetik rezonans goriintiileme ile,
dural venoz siniis igerisine ve/veya kalvaryuma beyin parankimi
herniasyonunun siklig1, lokalizasyonu, klinik ve radyolojik
bulgularmi degerlendirmektir.

Gere¢ ve Yontemler: Kontrast oncesi ve kontrast sonrast 3D T1
agirlikli sekanslar1 ve ayni zamanda konvansiyonel sekanslari
iceren toplam 6825 beyin Manyetik rezonans goriintiileme
incelemesi retrospektif olarak degerlendirildi. Dural siniis
igerisine beyin herniasyonu varligi, herniasyonun yerlesimi ve
boyutu, komsu beyin parankiminin sinyal intensitesi, herniasyon
komgsulugunda araknoid graniilasyon varligi kaydedildi.
Bulgular: 50 hastada (%0.73) dural vendz sinus/kalvaryum
igerisine  beyin saptandi.  Saptanan  beyin
herniasyonlar1 en sik temporal lob parankimi ile iliskili (n=37,
%68,5) ve %91’i (n=49) transvers siniis igerisine uzanim
gosteriyordu. Tiim beyin herniasyonlari hem 3D T1 agirlikli hem
de 3D T2 agurlikli sekanslarda saptandi; buna karsin 54
herniasyonun 29’unda (%53.7) konvansiyonel sekanslarla
herniasyon saptanmadi.

herniasyonu

Sonu¢: Dural vendz siniis/kalvarum igerisine beyin parankimi
herniasyonunu saptamada, yiiksek ¢6ziiniirliiklii MRG sekanslar1
stiindiir.  Dural  vendz

konvansiyonel —sekanslara  gore

siniis/kalvarum igerisine beyin parankimi herniasyonunu
hastalarda heterojen semptomatoloji ile ortaya ¢ikabilir ve
semptomlar ile beyin parankim herniasyonu arasindaki iliski

tartigmalidir.

Anahtar Kelimeler: meningeal herniasyon, araknoid, sinus
trombozu, manyetik rezonans goriintiileme
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INTRODUCTION

Brain parenchyma herniation into the dural venous sinus
(DVS) or calvarium is a rare anatomical variation.
Although the exact prevalence of this variation is not
well known, according to two studies in adults and
children, it was reported as 0.32% and 0.65%,
respectively (1,2). The underlying precise etiologic
mechanism has not been fully elucidated. However,
some hypotheses have been proposed such as
intracranial pressure, aging and erosive arachnoid
granulations (3). Moreover, clinical symptoms of the
patients may differ from each other (4-6). Although the
most common symptom is headache in many patients,
brain parenchyma herniation into the DVS or calvarium
is often detected incidentally in magnetic resonance
imaging (MRI) performed in the evaluation of other
pathologies (1).

Nowadays, with the improvement of imaging
techniques, high resolution and thin slice images can be
obtained. Especially, 3D T1-weighted sequences
provide higher spatial resolution and can be useful in the
detection of different pathologies with more anatomic
detail (2,7). Thus, both the herniated brain parenchyma
and giant arachnoid granulations (AG) in different

localizations can be distinguished by using thin slice

images (8,9). The aim of this study was to evaluate the

frequency, localization, and clinical and radiological

findings of brain herniation into DVS with high

resolution 3T MRI in a large group of patients.

MATERIALS AND METHODS

Ethics Approval: This retrospective study was approved

by our

institutional

ethics

(fstanbul

University Cerrahpasa, Cerrahpasa Medical Faculty
Ethics Committe of Clinical Research, date: 06.11.2020,

issue number:146359) and carried out according to the

requirements of the Declaration of Helsinki. Informed

consent of each patient in the study group was obtained.

Patient Selection: The MR images of all patients

(n=6946) who underwent cranial

between

February 2019 and April 2020 were examined in this

retrospective study. The cranial MR examinations

consisted of pre-contrast and post-contrast 3D T1W

sequences as well as conventional sequences. Exclusion

criteria were MRI examinations with motion and other

artefacts that were not suitable for evaluation (n=97),

and patients with dural sinus thrombosis and history of

prior dural sinus surgery (n=24). Figure 1 shows the

flowchart of the study population.

6946 Patients
Brain MRI examinations consisting
high resolution sequences

6825 Patients
Study population

l

50 Patients
Brain herniation into
DVS/calvarium

3

50 Patients (100%)
MRI studies consisting
3D TIW only

Figure 1: Flowchart of the study

42 patients (84%)
MRI studies consisting
3D TIW and T2W

!

MRI studies with
motion artifacts

Patients with dural
! sinus thrombosis and
i history of prior dural
| sinus surgery

excluded

e included
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MRI Technique: MRI examinations were performed on
3T MR system (Ingenia; Philips Healthcare, Best,
Netherlands) using a 16 or 32-channel head coil. The
standard imaging protocol included conventional
sequences (localizer, sagittal TSE T2, coronal TSE T2,
axial T1 SE, axial fluid attenuation inversion recovery
(FLAIRY)) and thin slice 3D T1 TFE (FOV 24-26 cm,
slice  thickness=1 mm, echo time/repetition
time=26/6.2ms, flip angle=25°, matrix=256x256)
sequences. In 5904 (84.9%) cases, 3DT2 Brain VIEW

was also available.

Intravenous gadobutrol (Gadovist; Bayer Schering
Pharma, Berlin, Germany) with a dose of 0.1 mmol / kg

was used for the post-contrast T1 TFE sequence.

MRI Evaluation and Clinical Findings: MRI images
were independently reviewed by two neuroradiologists
with 11 and 24 years of experience in neuroimaging
(BK, OK); respectively, using a PACS workstation
(Carestream PACS, version 1.4; Kodak, Rochester,
NY). Conventional T1 weighted, T2 weighted
sequences and high-resolution 3D T1W sequences (pre
and post-contrast) were evaluated for each patient. If
available, 3D T2 Brain VIEW was also evaluated.
Multiplanar reconstruction (MPR) technique was used
to obtain certain  different plane  images
(coronal/sagittal). All 3D T1 and T2 images were
evaluated separately in axial, sagittal and coronal planes
for dural sinus herniation by two neuroradiologists
independently. Any discrepancies were resolved by

consensus.

Herniation location into the DVS and/or calvarium [1],
herniated brain parenchyma site [2], size of the hernia
sac [3], size and signal intensity of the brain parenchyma
projecting to it [4], presence of arachnoid granulation
(AG) adjacent to the herniation [5] and presence and
number of AG/giant AG within other DVS [6] were
recorded. All MRI examinations were also evaluated for
mass effect and MRI features of idiopathic intracranial
hypertension (IIH) (enlarged arachnoid outpouchings,

distension of the perioptic subarachnoid space, vertical

optic nerve tortuosity etc.) which are associated with

elevated intracranial pressure (10,11).

Symptoms and / or clinical indications were obtained
from the hospital database in patients with brain
herniation into DVS.

Statistical Analysis: Statistical analyses were performed
using SPSS version 21.0 software (SPSS Inc., Chicago
IL, USA). Percentages (%) were used for categorical
data and median values were used for continuous data in
descriptive statistics. Pearson y2 test or Fischer exact
test were performed for categorical variables. Cohen’s
kappa coefficient was calculated to measure inter-
observer agreement for the detection of brain herniation
into DVS in high resolution sequences (3D T1W and 3D
T2W).

RESULTS

6825 brain MRI studies were evaluated retrospectively
and brain herniation into DVS/ calvarium (BHVSC) was
determined in 50 patients (0.73%). Of these 50 patients,
the mean age was 43.7+17.8 (range 1-76 years) and 6%
(n=3) of the patients were in the pediatric age group
(<18 years). While 70% (n=35) of the patients were
female, the remaining 15 were male. The prevalence of
brain herniation into dural sinus was higher in females

and it is found to be statistically significant (p<0.05).

The most common clinical manifestation was headache
(n=21, 42%) and 4 of 50 patients (8%) were
asymptomatic. 26% of patients had brain lesions
associated with mass effect and 10% of patients had
features of 1IH in MRI. Detailed clinical and imaging
findings in the patients BHVSC are depicted in Table 1.

54 herniations  were observed in 50 patients. The
locations of the herniations were left transvers sinus
(n=33), right transvers sinus (n=16), torcular herophili
(torcula) (n=3) and, occipital bone (n=2) (Figure 2). The
most common location for herniated brain parenchyma
was temporal lobe (n=37, 68.5%). The signal intensity

and structure of herniated parenchyma was the same as
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the normal brain parenchyma except in 2 cases, who had
headache in clinical presentation (Figure 3). Mean
maximum diameter of the herniated sac and brain
parenchyma were7.04 £2.12 mm (range 4-13.5 mm) and
5.03 £1.66 mm (range 2-9 mm), respectively. The
features of brain herniations are shown in Table 2. In all
BHVSC patients, brain herniation was accompanied by
AG at the same localization. Moreover, 44 (88%) of 50
patients had AG in other locations and 5 of them were
giant AGs.

All patients in the study group with BHSVC had
conventional MRI sequences and 3D T1 FFE whereas
42 of 50 patients (84%) had 3D T2 Brain VIEW
sequence. All brain herniations were detected both by
3D T1W and 3D T2W sequences. However, 29 (53.7%)
of 54 herniations, which were observed by 3D T1 FFE
sequence, were not detected by conventional sequences.
There was a strong correlation in the detection of brain
herniation in both 3D T1 FFE and 3D T2 BrainVIEW
sequences (Cohen k: 0.86; CI, 0.79-0.95 and 0.84; Cl,
0.67-1.01 respectively).

Table 1: Clinical and magnetic resonance imaging
findings of the patients with brain herniation into dural
venous sinuses/ calvarium

Clinical Manifestations n %
Headache 21 (42%)
Seizure 6 (12%)
Altered consciousness/Syncope 6 (12%)
Focal Neurologic Deficit 5 (10%)
Vertigo 3 (6%)
Lhermitte sign 2 (4%)
Visual loss 1(2%)
Hearing loss 1 (2%)
Ataxia 1(2%)
Asymptomatic 4 (8%)
Concomitant MRI findings
Mass lesion 13 (26%)
Diffuse astrocytic/ oligodendroglial 3 (6%)
tumours 3 (6%)
Meningioma 5 (10%)
Brain metastases 2 (4%)
Arachnoid cyst
I1H features 5 (10%)
Empty or partially empty sella 5 (10%)
Tortuous optic nerves 2 (4%)
Dilated optic nerve sheaths 2 (4%)
Hydrocephalus 2 (4%)

MRI: magnetic resonance imaging, IIH: Idiopathic
intracranial hypertension

Figure 2: 24-year-old-man with seizure. a. Sagittal 3D T1 FFE image shows left cerebellar parenchymal herniation into
the torcula (arrow). b, c. Contrast-enhanced 3D T1-weighted GRE coronal and contrast-enhanced T1-weighted FFE axial
MR images also depict cerebellar herniation into the torcula (FFE: Fast field echo, GRE: Gradient echo, MR: Magnetic

resonance)
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Figure 3: 38-year-old man with headache. a, b.
Contrast-enhanced 3D T1-weighted GRE axial and
coronal MR images show herniation of left temporal
lobe parenchyma into the left TS. ¢, d. There are high
signal intensity and mild atrophy within the herniated
brain parenchyma on coronal T2W and axial FLAIR
MR images. (GRE: Gradient echo, MR: Magnetic
resonance, FLAIR: Fluid-attenuated inversion

recovery)

Table 2: Features of brain herniations into
DVS/calvarium

Feature Total (n=54)
Locations of brain herniations

Left TS 33 (61.1%)
Right TS 16 (29.6%)
Torcula 3 (5.6%)
Occipital Bone 2 (3.2%)

Brain parenchyma within herniations
Temporal lobe 37 (68.5%)
Cerebellar hemisphere 11 (20.4%)

Occipital lobe 6 (11.1%)
Maximum diameter of the
herniated sac* 7.04 £2.12 mm
Maximum diameter of the brain 5.03 £1.66 mm

parenchyma*
DVS: dural venous sinus, TS: transvers sinus, Torcula:

Torcular herophili, *Mean+standard deviation

DISCUSSION

In this study, it was aimed to evaluate the detection
frequency, localization, clinical and radiological
findings of brain herniation with high resolution 3T MRI
in a large patient group. Brain herniations into the dural
sinuses has been known to be a rare condition; however,
with the increasing use of 3D MR imaging methods, the
frequency of detection has been increasing recently. In
our study, it was shown that BHVSC is rare but more
common than previously reported (1,2). In a study
conducted by Battal et.al with a similar number of
patients, the frequency of brain herniation was found
less than half of that in present study (1). Sade et al.
reported a prevalence of 0.65%, but the study group
included only pediatric patients (2). Moreover, our study
confirms that BHVSC is significantly more common in
females and it shows gender predilection as in some
previous studies (2,3).

BHVSC is usually detected in the posteroinferior parts
of the brain parenchyma and the cerebellum. In previous
studies and most of the case series, the most common
BHVSC locations were transverse sinuses (TS) and the
occipital bone, while the herniated brain parenchyma
was reported as the temporal and occipital lobe or
cerebellar hemisphere, similar to our study (1,9,12-14).
The frequency of these locations is thought to be
possibly due to the previously hypothesized close
association of BHVSC with arachnoid granulations
(3,15).

Factors such as cerebrospinal fluid (CSF) pulsations and
dural defect, which cause the growth of arachnoid
granulations and their invagination into the dura, allow
‘herniation’ of the brain parenchyma from the same dural
opening with a similar mechanism (3,16). In early
imaging studies, most of the detected AG and giant
arachnoid granulations (GAGs) were located in TS and
its surroundings. Furthermore, in several studies,
nonvascular gray matter isointensities were identified

within some arachnoid granulations which may
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represent stromal collagenous tissue, hypertrophic
arachnoid mesangial cell proliferation, or invaginated
brain tissue (16-18). Therefore, it can be argued that pre-
existing AG is the precursor to the development of
BHSVSC, and the definition of brain herniation into
arachnoid granulation (BHAG) is more reasonable in
describing this finding (2,9,15). This study also supports
this aspect and all BHVSCs are accompanied by AG and
in 88% of the patients, AGs were detected among other

venous sinuses without herniation.

One of the important points investigated regarding
BHVSC (or BHAG) is whether it causes neurological
symptoms. In most of the studies conducted to date, the
most common symptom is headache (1,2,9,15). Other
common clinical associations are with symptoms such
as vertigo, seizures and syncope (2,4-6,13). Although
various findings were found with BHAG in most
studies, in their study, Liebo et al, observed no
symptoms in most of the BHAG cases (15). In our study,
the symptomatology is similar to that of the literature in
terms of headache and other neurological findings. In
addition, 4 patients (8%) were asymptomatic. In
conclusion, BHVSC is an imaging finding presenting
with  heterogeneous symptomatology, and the
relationship between brain herniation and symptoms is
controversial. In addition, the fact that it can be found in
asymptomatic cases supports the opinion that this
finding is possibly incidental (1,15).

The observed radiologic or pathologic evidence for an
association  between BHAG and intracranial
hypertension (IH) highlights the possible clinical
significance of this imaging finding (2,3,15,19). Liebo
et al. found clinical / radiological findings or associated
conditions (mass lesions, meningitis) secondary to the
increase in intracranial pressure (ICP) in 63% of BHAG
cases (15). Also, Malekzadehlashkariani et. al. observed
I1H findings in 4 of 38 patients and Sade et.al. observed
in 3 of 15 patients, in their studies with BHAG cases
(2,3). In our study, 26% (n=13) of patients had
intracranial mass, 10% (n=5) had IIH findings, so 36%

of the patients in total had increased ICP findings. In
addition, hydrocephalus was observed in 2 patients. For
the relationship between BHAG and IH, it is thought that
herniation into the venous sinus may cause an increase
in ICP by preventing venous flow, especially in patients
with I1H (pseudotumor cerebri) (3). Another hypothesis
is that herniation into the DVS develops as a result of a
compensatory mechanism secondary to increased
intracranial pressure, as in GAG growth and
development (20). However, in the published literature,
the cause-effect relationship has only been tested with
follow-up studies in very few cases (3,15). Therefore,
future prospective and systematic studies with large
population are needed to test both the effect of
intracranial hypertension (especially IIH) on the
development and growth of AG and BHAG, as well as
possible intra-DV'S venous flow obstruction that may be
caused by these findings.

High resolution MRI sequences are superior to
conventional sequences in detecting BHVSC and
demonstrating the structural features of herniated
parenchyma. BHVS can be easily distinguished from
thrombus or giant arachnoid granulations with thin-
section 3D MRI images (7,9). In our study, all BHVSCs
were detected with high resolution T1W and T2W
sequences. However, only 2 patients had signal changes

in the herniated brain parenchyma.
Study Limitations

Our study has a number of limitations. First of all, this
study has the limitations of all retrospective studies.
Secondly, the patient group evaluated is relatively small.
In addition, although some clinical findings associated
with brain herniations were described, clinical-
radiological correlation was not evaluated. Finally, only

86.5% of patients have high resolution 3D T2W images.

This study shows that brain herniations into DVS may
be more common than previously reported and that there
is gender preference in these cases. Patients with this

radiological finding may or may not have different

KUTFD | 259



Korkmazer B et al.
Brain Herniations 3T MRI Findings

KU Tip Fak Derg 2022;24(2):254-261
Doi: 10.24938/kutfd.1019408

neurological symptoms or ICP as an association. More
than one BHAG can be detected in a patient and some
localizations are typical for it. Thin section high-
resolution MRI images are advantageous in recognizing
this finding, which is generally considered incidental.
Prospective studies including baseline and follow-up
MRI examinations in the future may allow clear
determination of the etiopathological relationship with
IH.
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ABSTRACT

Objective: Tractor-related accidents are more common than other
agricultural vehicles. Tractor overturning is one of the major risk
factors for farmers. In this study, it was aimed to discuss the
sociodemographic characteristics, autopsy findings, the cause of
death and measures to be taken of the tractor-related deaths with

literatiire.

Material and Methods: In this study, reports of tractor-related
deaths were investigated retrospectively in cases where an autopsy
was performed in the Morgue Department of Istanbul Council of
Forensic Medicine between 2008 and 2012.

Results: It was determined that 42 (0.2%) of 20,559 cases who
were autopsied in Istanbul between 2008-2012 were tractor-
related deaths. Thirty-eight (90.5%) of the cases were male and
four cases (9.5%) were female. The average age was 44.54+20.66
(min: 2, max: 80) with the most common death occurring at 60
years and above. Twenty-six (61.9%) of the cases were drivers.
The most common death occurred in July and November (n: 7,
16.6%). The death occurred due to tractor overturns in 50% of the
cases (n: 21), whereas the reason for death was falling from the
tractor in 31% (n=13), traffic accident in 7.1% (n=3), run-over in
7.1% (n=3) and lightning strikes in 4.8% (n=2).

Conclusion: In the prevention of tractor-related deaths, is
necessary to prohibit the use of tractors as a means of transport and
increase the use of seat belts and roll-over protective structures

(ROPS) in all tractors.

Keywords: Death, accident, rollover, forensic medicine.

0z

Amac: Diger tarim araglarina gore traktor iliskili kazalara daha
sik rastlanmaktadir. Tarimeilar i¢in traktdr devrilmesi major
risk faktorlerinden birisidir. Bu ¢aligmada traktorle ilgili olarak
meydana gelen dliimlerin sosyodemografik 6zellikleri, otopsi
bulgulari, 6lim sebebi, dnlenmesi agisindan alinmasi gereken
Onlemlerin literatiir 15181nda tartisilmast amaglanmigtir.

Gere¢ ve Yontemler: Calismada 2008-2012 tarihleri arasinda
Istanbul Adli Tip Kurumu Morg Ihtisas Dairesi’nde otopsisi
yapilan olgularda traktor iligkili oliimlerin otopsi raporlari
retrospektif olarak incelenmistir.

Bulgular: istanbul’da 2008-2012 yillar1 arasinda otopsi yapilan
20,559 olgunun 42’sinin (%0.2) traktdr ile ilgili 6liim oldugu
tespit edilmistir. Olgularin 38’1 (%90.5) erkek, dordii (%9.5)
kadn cinsiyettir. Yas ortalamasi1 44.544+20.66 (min:2, max:80)
olup, en sik 60 yas ve iizeri (n=13, %31) yas grubunda 6liim
gerceklestigi belirlenmistir. En sik 6liilm Temmuz ve Kasim
aylarinda (n=7, %16.6) gerceklesmistir. Olgularin %50’sinde
(n=21) traktor devrilmesi, %31’inde (n=13) traktorden diisme,
iigiinde (%7.1) trafik kazasi, iiglinde (%7.1) ezilme ve ikisinde
de (%4.8) yildirim ¢arpmasi nedeniyle 6liim gergeklesmistir.
Sonug: Traktor kazalarmm Onlenmesinde traktdrlerin tasima
arac1 olarak kullanilmasinin 6nlenmesi, siiriiciilerin emniyet
kemeri kullanmasi ve traktdr devrilmesini 6nleyici sistemlerin

kullanilmasi faydali olacag: diistiniilmektedir.

Anahtar Kelimeler: Traktor, 6liim, kaza, devrilme; adli tip
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INTRODUCTION

The tractor is used as a farming tool and it is also used
as a transportation vehicle especially in rural areas. The
majority of deaths related to agriculture depend on
vehicles used in agriculture and tractor-related deaths
are the most common among these vehicles (1).
Tractors, large, heavy, and powerful vehicles with a high
center of gravity, can tip over when used by
inexperienced and untrained people on sloping,
irregular, or slippery land (2). As a result of the tractor
tipping over, it is inevitable that serious injuries or even
death occur if the roll-over protection system and seat
belt are absent (3). The tractor produced for use in
agriculture is also frequently used as a means of
transportation, especially in rural areas of Turkey. Fatal
injuries may occur due to falling or a traffic accident on
tractors with no safety precautions for passengers other
than the driver (4). Istanbul is the largest city in Turkey
in terms of both population and economy. Although the
industry is more prominent in Istanbul, 15% of the city's
surface area is composed of agricultural areas, and
agricultural efforts have increased in recent years. In this
study, it was aimed to discuss the sociodemographic
characteristics, autopsy findings, the cause of death and
action to be taken of the tractor-related deaths with
literature.

MATERIALS AND METHODS

In this study, reports of tractor-related deaths were
investigated retrospectively in cases where the autopsy
was performed in the Morgue Department of Istanbul

Council of Forensic Medicine between 2008 and 2012.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. Ethics
committee approval dated October 19, 2020, and
numbered 427 was obtained from Bolu Abant lzzet
Baysal University Clinical Research Ethics Committee

for the study.

Cases were evaluated by age, gender, time of incident,
scene, type of accident, trauma findings, and cause of
death. SPSS 21.0 (Armonk, NY) statistics program was
used for data analysis of the study. Descriptive statistics
were presented with frequency, percentage, mean
(mean), standard deviation (SD), minimum (min),

maximum (max) values.

RESULTS

It was determined that 42 (0.2%) of 20,559 cases who
were autopsied in Istanbul between 2008-2012 were
tractor-related deaths. Thirty-eight (90.5%) of the cases
were male and four (9.5%) were female. The average
age was 44.54+20.66 years (min: 2, max: 80) and it was
determined that the most frequent deaths occurred at the
age of 60 and over (n=13, 31%) (Figure 1).

Twenty-six (61.9%) of the cases were drivers, 13 were
passengers (30.9%) and three (7.2%) were pedestrians.
The highest number of death occurred in July and
November (n=7, 16.6%) and 73.8% (n=31) of deaths
occurred in summer and autumn seasons (Figure 2).
Death occured due to tractor overturning in 50% (n=21)
of the cases, whereas the reason for death was falling
from the tractor in 31% (n=13), traffic accident in three
(7.1%), crushing in three (7.1%) of the cases and in two
cases (%4.8) death was occurred due to lightning strike
(Table 1).
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Figure 2: Distribution of the cases by months.

Of the 21 cases who died as a result of the tractor
overturn, 20 were male (95.2%) and one was female
(4.8%). The average age was 47.14+18.83 (min: 14,
max: 80), and the most common age range was 60 years
and over (n=7, 33.3%) (Table 1). All of the deceased

cases (n=21) due to tractor overturn were drivers. The

\)
S
N

Al

0@

‘—)@Q&

most common trauma was found to be chest trauma
alone (n=5, 25%) and chest-neck trauma (n=5, 25%)
(Table 2). The most common cause of death was
mechanical asphyxia (n=9, 42.9%) due to chest and

abdominal compression (Table 3).
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Table 1: Age group- event evaluation.

Age (Years) Rollover Fall Traffic Accident Crushing Lightning Strike Total
n % n % n % n % n % n %
0-9 - - 1 24 - - 1 24
10-19 3 7.1 2 4.8 - - 1 24 1 24 7 16.7
20-29 - - - - 3 7.1 - - - - 3 7.1
30-39 4 9.5 1 2.4 - - - - - - 5 119
40-49 6 - 1 24 - - - - - - 7 16.7
50-59 1 24 3 7.1 - - 1 24 1 24 6 14.3
>60 7 16.7 5 11.9 - - 1 24 13 31
Total 21 50 13 31 3 7.1 3 7.1 2 4.8 42 100
Table 2: Trauma site- event evaluation.
Trauma Rollover Fall Traffic Accident Crushing Lightning Strike  Total
n % n % n % n % n % n %
Chest 5 119 6 143 - - - - 2 48 13 31
Neck 1 24 2 4.8 - - - - - - 3 71
Head - - 1 24 1 24 - - - - 2 48
Abdomen 1 24 2 438 - - - - - - 3 71
Chest-Neck 5 119 - - - - 1 24 - - 5 11.9
Chest-Head - - - - 1 24 1 24 - - 2 48
Chest-Abdomen 3 71 - - 1 2.4 1 24 - - 5 119
Chest-Extremity 2 438 - - - - - - - - 2 48
Chest-Neck-Head 1 24 - - - - - - - - 1 24
Chest-Neck-Abdomen 1 24 - - - - - - - - 1 24
Chest-Abdomen-Extremity 1 24 1 24 - - - - - - 2 438
Neck-Head 1 24 1 24 - - - - - - 2 48
Total 21 50 13 31 3 7.1 3 71 2 48 42 100

Of the 13 cases who died as a result of the falling from

the tractor, 10 were male (76.9%) and three were female
(23.1%). The average age was 43,69+24,08, and the
most common age range was 60 years and over (n=>5,
38,5%) (Table 1). All of the deceased cases (n=13) due

to falling from the tractor were passengers. The most
common trauma was found to be chest trauma alone
(n=6, 46,2%) (Table 2). The most common cause of
death was internal bleeding due to internal organ injury
(Table 3).
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Table 3: Cause of death- event evaluation

Cause of death Rollover Fall Traffic Accident Crushing Lightning Strike Total
n % n % n % n % n % n %
Mechanical asphyxia 9 213 - - - - - - - - 9 21.3
Internal organ injury 5 119 7 166 1 24 - - - - 13 31
Celebral hemorrhage - - 1 24 1 2.4 1 2.4 - - 3 7.2
Drowning 1 24 - - - - - - - - 1 2.4
Medulla spinalis injury 1 24 2 438 - - - - - - 3 7.2
Diffuse soft tissue
) 1 24 - - - - - - - - 1 2.4
bleeding
Large vessel injury 1 24 - - - - - - - - 1 2.4
Lightning strike - - - - - - - - 2 4.8 2 4.8
Mechanical asphyxia-
T 24 - - - - - - - - 1 2.4
Medulla spinalis injury
Internal organ injury-
) gan fyiry - - - - 1 2.4 - - - - 1 24
Brain hemorrhage
Internal organ and
o 1 24 2 438 - - 1 24 - - 4 9.6
large vessel injury
Celebral hemorrhage —
o 1 24 1 24 - - - - - - 2 48
Medulla spinalis injury
Large vessel injury-
- - - - - - 1 24 - - 1 24
medulla spinalis injury
Total (%) 21 50 13 31 3 7.2 3 72 2 4.8 42 100
DISCUSSION

All of the three cases who died as a result of a tractor
accident were male. The mean age was 26.66+2 (min:
25, max: 29) and, all of them were drivers in the 20-29

age range (Table 1).

All of the three cases who died as a result of running
over were male pedestrians and the mean age was
44.33+27.31 (min: 14, max: 67). Two malel8 and 56-
year-old drivers were found to have died as a result of
lightning strikes on the tractor while working in the
field.

Tractors are responsible for a significant proportion of
deaths related to agricultural practices (5). It is estimated
that more than 800 people die every year by tractor
accidents in the United States, with at least 40 injuries
per person who died (6). Tractor accidents were the most
common cause of agriculture-related injuries in India
(27.7%) (7). Risk factors for death in tractor accidents
were defined as follows: “not assessing operational risks
(mechanical properties of the vehicle, uneven terrain

etc); lack of safety equipment (roll-over protective

KUTFD | 266



Hoésiikler E et al.
Tractor Related Deaths

KU Tip Fak Derg 2022;24(2):262-271
Doi: 10.24938/kutfd.1019421

structures (ROPS), seat belt, helmet, etc); old tractors,
poor maintenance, low tire pressure; intense farm work
or physical activity for long hours of day and night in
unfavorable weather conditions; working alone in
isolated locations where is difficult to alert emergency
rescuers, delayed hospital transport and medical

intervention” (2).

As tractors designed to reduce the labor force in
agriculture are often used on risky roads such as inclined
lands, tractor mechanisms called ROPS have to be
developed to prevent roll-over protection (8). On the
other hand, most of the old tractors do not have
protective equipment and in new tractors, protective

equipment may be removed by users (8,9).

The majority of tractor-related deaths were male (10-
14). The vast majority (89.5%) of deaths due to tractor
accidents in Portugal were male (8). In Turkey, 66.6-
92.86% of deaths due to tractor accidents were male
(3,11,12,14). In this study, most of the tractor-related
deaths were male (n=38, 90.5%) in accordance with the

literature.

More than half of the victims who died as a result of
tractor accidents in Portugal were over 60 years old
(56.1%) (8). Rondelli et al. (9) reported that 42.2% of
fatal tractor accidents were over the age of 65. Karbeyaz
et al. (12) reported that the average age in deaths due to
tractor accidents was 48.7+27.5 and 27.9% of cases
were 65 years and older in Eskisehir. Erkol et al. (14)
determined the average age of tractors-related deaths
was 42.5+25.1 years, and 34.1% of cases were over 60
years of age. In this study, the average age of cases was
44.54+20.66, and the death was most common in people
60 years and older (n=13, 31%). In older farmers
engaged in agriculture, tractor accident related death
probability is higher as a result of often working alone
in the field with isolated conditions, being more
susceptible to trauma due to age-related fundamental
wellbeing issues, and decreased ability to escape

traumatic injury due to decreasing reflex (15).

Erkol et al. (14) reported that tractor-related deaths
occurred most frequently in June (19.5%) and July
(17.1%). Tractor-related deaths occurred most
frequently in July (17.4%) and August (16.3%) in
Konya (11). In Eskigehir and Elazig tractor-related
deaths were most common in summer and autumn
(12,16). In this study, tractor-related deaths occurred
most frequently in July and November (n=7, 16.6%),
and 73.8% (n=31) of deaths occurred in summer and

autumn.

In Eskisehir, 52.6% of the victims of tractor accidents
were drivers, 32.7% were passengers and 14.7% were
pedestrians (12). In Konya, passengers were victims
(43%) for the majority of tractor-related deaths, while
drivers (39.5%) were the second (11). More than half of
the tractor-related deaths (57.1%) in Elazig were drivers
(16). In the study of Erkol et al. (14), the victims were
most frequently passengers (39%) in tractor-related
deaths, followed by drivers (34.1%). In the current
study, it was determined more than half of the cases
were drivers (61.9%), 30.9% were passengers and 7.2%

were pedestrians.

In a study involving 513 non-lethal tractor injuries,
rollover (25%) was the most common mechanism, and
falling was the second most common mechanism of
injury (20%) (17). The most common cause of tractor-
related deaths between 1985 and 2010 in Australia was
tractor overturning (42%), followed by crushing
accidents (29%) (18). Rollover was in charge of over
half (54%) of tractor-related deaths in the 11-year period
in Virginia (10). Similarly, in a 10-year study in
Portugal, tractor-related deaths occurred most
frequently due to overturning (38.6%) and subsequent
falling (19.3%) (8). Erkol et al. (14) reported that deaths
due to tractors occurred as a result of overturning in
34.1%. In Eskisehir, the reason for deaths due to tractor
accidents were overturning in 45.9% and crushing in
21.3% (12). In the study of Turkoglu et al. (16), the most
common cause of tractor-related deaths was reported as

overturning. Dogan et al. (11) reported overturning was
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responsible for 37.2% of deaths due to tractors. 50% of
the deaths in this study were caused by tractor

overturning and 31% by falling from the tractor.

Thoracic trauma and spinal injuries are claimed to be
significantly higher in tractor accidents (19). Injuries
due to the head, chest, and abdominal trauma were the
main causes of tractor-related deaths in Portugal (8).
Chest and abdominal trauma (%22) was the most
common reason for tractor-related deaths in the study of
Erkol et al. (14). However, deaths due to tractor
accidents in Konya and Eskisehir were most frequently
associated with head trauma (33.7% and 29.5%,
respectively) (11,12). In this study, 32 cases (76.2%)
had chest trauma and isolated chest trauma (n=13, 31%)

was the most frequent cause of death.

Overturning of tractors is significantly associated with
high severity injury (17). Therefore, protective
structures called ROPS have been developed to prevent
tractor overturns (9,20-22). ROPS limits tractor rollover
to 90 °, thus reducing injury severity associated with
continuous rollers (22). Tractors equipped with ROPS
reduce both mortality and hospitalization time (23). In a
survey study involving 535 tractor overturns (92
equipped with ROPS (17%), 443 non-ROPS (83%)), in
tractors with and without ROPS; side rollover rate was
reported to be 67% and 54%, respectively, and the
mortality rate in the side rollover, was reported to be
1.6% and 3.7%, respectively. In the same study, 13% of
ROPS-equipped tractor overturns were non-fatal
injuries with an average of one-day hospitalization,
however, 39% of tractor rollovers without ROPS were
non-fatal injuries and an average of 13 days were
hospitalization was stated (22). Ozdes et al. (3) reported
that deaths due to tractor overturn were most common in
the age range of 50-59 (21.42%), however, 23.8% of
cases were 60 years old or older. In Rondellli et al
studies, it was shown that 42.2% of fatal tractor
overturns were over 65 years old and 78.2% of them
used tractors without ROPS in the overturning event (9).

Advanced age was a significant determinant of severe

injury in tractor accidents (17). In this study, the average
age of 21 patients who died due to tractor overturns was
47.14+18.83, and 33.33% were over 60 years old. Ozdes
et al. (3) reported that the most common cause of death
associated with tractor accidents was chest trauma
(57.14%). On the other hand, Karbeyaz et al. (12) stated
that head and head-chest trauma were seen most
frequently in tractor overturning. The most frequent
fatal trauma as a result of the overturning of our cases
occurred in the chest and chest-neck regions alone (n=5,
23.8%). Erkol et al. (14) reported that 64.3% of those
who died as a result of the overturn of the tractor were
drivers, while Ozdes et al. (3) reported that 80.96% were
drivers. All cases in this study were drivers. Tractor
overturning may cause serious visceral injuries, as well
as mechanical asphyxia due to neck-chest-abdominal
compression (2). In such injuries, swelling and intense
purple congestion of the face and neck, petechial
hemorrhages on all face, and conjunctivas may be
observed (24). In addition, these characteristic
pathological findings may not be seen in approximately
5% of mechanical asphyxia due to vehicles (25). In this
study, no internal organ injury was detected in 42.85%
(n=9) of the cases who died as a result of tractor
overturning, and death was attributed to mechanical
asphyxia according to the characteristic pathological
findings in autopsy. The task of forensic physicians in a
tractor injury that develops with this mechanism is to
determine whether this is a real accident and whether the
mechanical parts of the vehicle are compatible with

existing traumatic lesions that cause asphyxia (2).

In a study involving 513 non-lethal tractor injuries,
falling was the second most common injury mechanism
(20%) but it was associated with less severe injury (17).
The second most common cause of tractor-related
deaths in Portugal was fall-related injuries (19.3%) (8).
Deaths as a result of falling from a tractor were
responsible for 14.8-22% of tractor-related deaths in
Turkey (11,12,14). In this study, falling from a tractor

(31%) was the second most common cause of death
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among tractor-related deaths. In addition, five (38%) of
the cases were 60 years old and above, and all of the
cases were passengers. Dogan et al. (11) argued the
opinion that being a passenger is the most important risk
factor for tractor-related deaths. Likewise, Karbeyaz et
al. reported that falling from the tractor was the most
common cause of passenger deaths (12). Tractors are not
suitable for passenger transport as they are designed as
agricultural vehicles (16). Unfortunately, nowadays,
tractors may frequently be wused in passenger
transportation, especially in rural areas. For this reason,
it is necessary to raise the awareness of tractor users that
the tractor is unsafe in carrying passengers and to

increase the inspections for tractors carrying passengers.

Drivers involved in tractor-related traffic accidents in
Sweden were mostly young drivers (15-24 years old),
and collisions with automobiles (58%) were the most
common (26). Young drivers have been identified as a
risk factor for traffic accidents with agricultural
equipment (27). In this study, all of the drivers involved
in a traffic accident were in the 20-29 age group. This
may be due to the desire for fast driving, although young
drivers involved in a traffic accident do not have enough

experience.

Two male drivers aged 18 and 56 were found to have
died as a result of lightning strikes on the tractor while
working in the field in May and June, respectively.
Lightning may damage the person with direct effect, as
well as with indirect effect that is to say by hitting an
object that the victim touches (28). A tractor operating
in an open area can pose a risk of lightning strikes, and
new generation tractors, such as cars with many
electronic components, can also be the target of
lightning (28). Two cases who died due to lightning
strikes were determined to be exposed to this attack
while working with a tractor in the open terrain. In a
study on automobiles, it was shown that the most likely
target of lightning is antennas, and then the front hood
and windshield are targeted (28). Lightning strikes are

more common during hot seasons in which outdoor

activity increases (29). In this study, both cases were
found to expose to lightning strikes between May and
June. Tractors operating on open fields, including new
tractors with increased electronic components, may be a
risk factor for lightning strikes, but we currently do not
have sufficient data. However, it may be beneficial to
add lightning arrester structures to tractors to prevent

such deaths.

Our study has some limitations. A limitation of the study
is that it was prepared retrospectively. Another
limitation is the lack of data on tractors' age, mechanical

properties, and whether they have ROPS.

In this study, half of the deaths were due to overturning.
The average age of tractors was 22-23 in Turkey. The
Turkish  Agricultural  Tools and  Machinery
Manufacturers Association reported that in 2016 there
were 816,547 tractors over 25 years old and 50.9% of
them were 40 years old and over. Especially older
tractors often lack protection mechanisms such as seat
belts or ROPS, and this situation often results in death
and serious injuries (26). Rondelli et al. (9) reported that
non-ROPS tractors are responsible for 71.7% of fatal
accidents and interestingly, in 26.5% of these non-ROPS
tractors in which ROPS are folded or taken out. This
situation shows that farmers do not have enough
information about the benefits of ROPS equipment and
necessary training should be given in this regard. In
addition, in the survey study of Myers et al, 18 of the 19
operators wearing seat belts in the overturning of ROPS-
equipped tractors had no injuries, while only one
received outpatient treatment. They claimed that
although the seat belt is known to save lives, the ROPS
is safer than the seat belt, the seat belt is a secondary
safety device for ROPS (21). In the study of Antunes et
al, they concluded that although there are protective
structures on the tractor in some deaths due to tractor
accidents, protective structures did not provide any
protective benefits due to lowered down or not being
placed correctly (8). We suggest that giving education to

tractor operators about "the correct use of ROPS, seat
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belts and not to be used in passenger transport” may
contribute to the reduction of tractor accidents and

rollover that can result in death.

We found that 31% of tractor-related deaths were
associated with age 60 and over. Old age adults’ reflexes
decrease, visual disturbances increase, the level of
alertness decreases and they become vulnerable to
trauma. Accordingly, we suggest that tailor-made
training programs for tractor operators over the age of
60 should be opened, and they should be subjected to go
through medical examinations regularly every year for

the maintenance of their driving license.
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IMAGING FINDINGS OF OSTEOID OSTEOMAS IN CHILDREN AND
ADOLESCENTS, CT VERSUS MRI: A SINGLE CENTER EXPERIENCE

Cocuk ve Adiélesanlarda Osteoid Osteomalarin Gériintiileme Bulgulari, Tanida BT ve MRG'nin
Yeri: Tek Merkez Deneyimi

Zehra Filiz KARAMAN!

‘Erciyes University Faclty of Medicine, Dept. of Radiology, Division of Pediatric Radiology, K4YSERI, TURKIYE

ABSTRACT

Objective: To analyze osteoid osteomas of the pediatric age
group, assess the distribution of lesions, and radiological
findings, and compare the ability of Computerized Tomography
(CT) and Magnetic Resonance Imaging (MRI) in detecting the
tumor.

Material and Methods: Forty-four lesions of osteoid osteoma
in children and adolescents were retrospectively analyzed using
hospital files and institutional picture archiving and
communication systems. Age, gender, treatment choices,
modality used for diagnosis, tumor site, location within the
bone, presence of calcified nidus, perilesional reactive
sclerosis, cortical thickening, perilesional bone marrow edema,
and joint effusion were documented.

Results: Twenty-nine males and 15 females with a median age
of 15.00 (range: 4-18 years) were included in the study. All of
the lesions were located in the appendicular skeleton. No axial
skeletal involvement was found. Forty out of 44 lesions were
located in the long bones. One was localized in the patella, 2 of
them in the talus and 1 in the calcaneus. Thirty-four out of forty
long bone involvement were in lower extremities. Six cases
were located intraarticularly and joint effusion was seen in the
involved joint. CT was available in all patients and MRI was
available in 18 patients. CT was the first choice of cross-
sectional imaging modality in 35 patients, and MRI was the first
choice in 9 patients. MRI was successful in only 56% of the
cases in characterizing osteoid osteomas. CT was accurate to
characterize all osteoid osteoma lesions.

Conclusion: CT is more successful than MRI in detecting and
characterizing osteoid osteomas. Intraarticular osteoid osteoma
must be kept in mind in differential diagnosis, evaluating joint
synovitis in children and adolescents.

Keywords: Osteoid osteoma, child, radiology, imaging

07/
Amac: Pediatrik yas grubundaki osteoid osteomalar1 analize
ederek, olgularin demografik 6zellikleri, lezyonlarmn radyolojik
bulgularmi tespit etmek, Bilgisayarli Tomografi ve Manyetik
Rezonans  Goriintileme  (MRG)’nin
belirlemektir.

tanidaki  yerini

Gere¢ ve Yontemler: Kurumsal hasta bilgi sistemi ve
goriintiileme arsiv sistemi kullanilarak 44 ¢cocuk ve adolesanda
tespit edilen osteoid osteoma lezyonu retrospektif olarak analiz
edilmistir. Yas, cinsiyet dagilimy, tercih edilen tedavi segenegi,
tanida tercih edilen kesitsel goriintileme modalitesi (MRG,
BT), timdr yeri, tiimoriin kemikteki lokalizasyonu, kalsifiye
nidus varlig1, perilezyonal reaktif skleroz, kortikal kalinlagma,
perilezyonal kemik iligi 6demi ve eklem effiizyonu varligi
arastirilmigtir.

Bulgular: 4-18 yas araliginda 29 erkek, 15 kiz hasta ¢aligmaya
dahil edildi. Lezyonlarin tiimii apendikiiler iskelet yerlesimli
olup aksial iskelet tutulumu saptanmadi. Kirkdoért lezyondan
40’1 uzun kemiklerde yerlesmisti. Bir lezyon patella, iki lezyon
talus, bir lezyon kalkaneus yerlesimli idi. Kirk uzun kemik
tutulumunun 34’4 alt ekstremiteleri tutmustu. Alt1 olgu
intraartikiiler yerlesimli olup etkilenen eklemde effiizyon artmi1
vardi. Tim olgularda BT ile degerlendirme yapilirken 18
olguda MRG ile de degerlendirme yapilmisti. Oncelikli tercih
edilen kesitsel goriintiilleme modalitesi 35 olguda, BT iken 9
olguda MRG idi. BT tiim osteoid osteoma lezyonlarini dogru
olarak tanirken, MRG’nin lezyonlari tanimadaki basarisi %56
idi.

Sonug: Osteoid osteomay1 tespit etmede ve lezyonu karakterize
etmede BT, MRG’den daha basarili bulunmustur. Cocuk ve
adolesanlarda eklem efflizyonu varliginda ayirici tanida
intraartikiiler osteoid osteoma da akilda bulundurulmalidir.

Anahtar Kelimeler: Osteoid osteoma, ¢ocuk, radyoloji,
goriintiileme
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INTRODUCTION

Osteoid osteoma is a benign neoplasm that was first
described in 1930 by Bergstrand (1). It accounts for 10-
12% of all benign osseous neoplasms. It is a bone-
forming lesion presenting with a nidus of vascular
osteoid tissue surrounded by the extensive formation of
sclerotic bone. The osteoid within the nidus may go
through variable calcification. Osteoid osteomas occur
most frequently in boys, between 7-25 years old (2).
Night pain that relieves by the administration of
salicylates and other nonsteroidal anti-inflammatory
drugs is the most frequent complaint (3). The location of
the lesion governs the clinical course. For example,
spinal osteoid osteomas may present with scoliosis,
whereas intraarticular lesions may cause synovitis and
joint restriction (4,5).

The exact pathogenesis of osteoid osteoma is not clear.
An increased concentration of prostaglandin E2 and
prostacyclin within the nidus of the lesion have been
identified in immunohistochemical studies.
Prostaglandin E2 (PGE2) is a bioactive lipid that has
many biological effects including inflammation which is
the cause of the pain in osteoid osteoma (6).

Open surgery is the classic treatment of osteoid osteoma.
However, computerized tomography (CT) guided
percutaneous radiofrequency ablation (RFA) or laser
ablation and percutaneous CT-guided trephine resection
of the nidus has become the choice of treatment in recent
decades (3,7).

A small radiolucent nidus measuring as large as 1.0-2.0
cm with variable mineralization, surrounding bone
sclerosis, and cortical thickening are the classic features
of osteoid osteoma on X-rays. ldentifying some types of
osteoid osteomas such as intramedullary and
intraarticular lesions is difficult on X-rays, due to the
less marked corticoperiosteal reactions. Also,
identifying spinal osteoid osteomas is harder on X-rays
because of the complex anatomy and overlapping
structures. When conventional radiographs are not

sufficient, sectional imaging methods should be used.

Even when there is a high suspicion of osteoid osteoma,
based on clinical and radiographic features, sectional
imaging methods are still needed to better demonstrate
the lesion and confirm the diagnosis (8). There is not an
exact consensus about the appropriate sectional imaging
modality (CT or MRI) to accurately diagnose osteoid
osteomas. It is reported that compared to CT, magnetic
resonance imaging (MRI) has a limited role in
delineating the nidus (9). On the other hand, MRI has
the advantage of the lack of radiation exposure.

The goal of this study is to analyze osteoid osteomas in
the pediatric age group, assess the distribution of
lesions, and radiological findings, and compare the
ability of CT and MRI in detecting the tumor.

MATERIALS AND METHODS

This is a retrospective, single-center study evaluating 44
children and adolescents with osteoid osteoma who were
diagnosed at Erciyes University Medical School
between 2013-2021. Ten out of the 44 patients had
histologically proven osteoid osteomas following open
surgery. The remaining 34 patients had lesions with
characteristic appearances of osteoid osteoma on
imaging modalities and 27 were successfully treated by
CT guided percutaneous RFA without histological
confirmation. The radiological findings of the
individuals were evaluated by a pediatric radiologist
with 20 vyears of experience in musculoskeletal
radiology. The patient’s age, gender, and treatment
choices were noted from the hospital files. The sectional
imaging modality chosen for diagnosis (CT, MRI),
tumor site, location within the bone (cortical, medullar,
endosteal, periosteal), presence of calcified nidus,
perilesional sclerosis-cortical thickening, perilesional
bone marrow edema and presence of intraarticular
effusion (for juxta-articular lesions) were evaluated
from the institutional picture archiving and
communication systems (PACS).

Statistical Analysis: Statistical analysis was conducted
with SPSS IBM Statistics Version 22.0. Descriptive
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statistics were provided where appropriate. Median
(range), frequency, and percentile were used for the

description of the data.

RESULTS

Twenty-nine males and 15 females with a median age of
15.00 (range: 4-18 years) were included in the study. X-
ray and CT were available in all patients and MRI was
available in 18 patients.

In one out of 44 patients the initial examination was far
away from the lesion location because of the reflected
pain. With a delay of two months, the lesion location and
characterization were truly determined.

All of the lesions were located in the appendicular
skeleton. No axial skeletal involvement was
encountered.

Forty out of 44 lesions were located in the long bones.
One was localized in the patella, 2 of them in the talus
and 1 in the calcaneus. Thirty-four of the long bone
involvement were in the lower extremities. Seventeen
lesions were located in the proximal femur. The sites of
lesions in long bones are shown in Table 1.

There were 35 cortical, 5 subperiosteal, 2 endosteal, and
2 medullary lesions. Calcification of the nidus was
noticed in 38 out of 44 lesions. Perilesional sclerosis-
cortical thickening was seen in 41 out of 44 lesions. The
remaining three lesions were located in the talus,
calcaneus, and tibial epiphysis (Figure 1).

Perilesional edema was seen in all MRI examinations.
Six cases were located intraarticularly and joint effusion
was seen in the involved joint (Figure 2). Five out of 6
intraarticular lesions and joint effusions were located in
the femoral neck and 1 in the calcaneus.

CT was the first choice of cross-sectional imaging
modality in 35 patients, and MRI was the first choice in
9 patients. In 8 patients contrast-enhanced MRI was
performed after CT examination to confirm the
diagnosis. When CT was performed as the first choice
of cross-sectional imaging modality it was seen that in

all patients the modality was sufficient to characterize

osteoid osteoma. When MRI was performed as the first
choice modality, lesions were accurately characterized
in 5 out of 9 patients. Four of these 5 examinations were
contrast-enhanced. In the remaining 4, the lesions were
misdiagnosed. Two of these 4 examinations were
contrast-enhanced (Figure 3). Accurate diagnosis in
these patients was made by CT after a delay following
MRI. Clinico-radiological details of the osteoid

osteomas not seen in MR imaging was given in Table 2.

Table 1: The sites of osteoid osteomas in long bones

Site (%) Bone

Diaphysis 57.5  Femur 10, tibia 10, humerus 3
Metaphysis  37.5  Femur 12, tibia 3
Epiphysis 2.5 Tibia 1

Apophysis 2.5 Femur (trochanter major) 1

Table 2: Clinico-radiological details of the osteoid

osteomas misdiagnosed at MRI

Age Site Location in MRI
(years) bone Contrast
12 femoral neck cortical +

16 femoral neck endosteal -

15 talus subperiosteal -

17 patella medullar +

MRI: magnetic resonance imaging

-
o

Figure 1: Tibial epiphyseal osteoid osteoma. 17 years

old boy. Coronal reformatted CT. Osteoid osteoma
located in lateral tibial epiphysis (arrow). No prominent

perilesional sclerosis-cortical thickening.
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Figure 2: Intraarticular osteoid osteoma. 11 years old girl. CT (a). Calcified nidus located in the right femoral neck

(arrow). Coronal T2 weighted suppressed MRI (b). The tumor nidus (arrow) is seen on MR imaging only as a

subtle abnormality. Bone marrow edema (white arrow) and joint effusion (asterisk).

Figure 3: Calcaneal osteoid osteoma. 16 years old girl. Sagittal T2 weighted suppressed MRI (a). Bone marrow

edema at the superior part of the calcaneus (arrow). Effusion in talocalcaneal joint (asterisk). Sagittal contrast-

enhanced T1weighted MRI (b). Minimal contrast enhancement at the superior surface of the calcaneus (arrow).

Sagittal reformatted CT (c). Osteoid osteoma is visualized with calcified nidus (arrow).

Thirty-seven of the patients were treated at our
institution. In 10 patients, the treatment was
performed with surgical resection and in 26 with CT-
guided percutaneous RFA. In 1 patient the treatment
was performed by CT-guided percutaneous RFA

after insufficient surgical resection.

DISCUSSION

Osteoid osteomas are frequently seen in adolescents
and young adults (4). However, patients with an age
range of 7 months to 65 years old have been reported
(10,11). In our case series, the median age was 15.
The smallest child was 4 years old with a lesion
located in the femur subtrochanteric region which

was treated by CT-guided percutaneous RF ablation.

There is a male prevalence, ranging from 1.6/1 to
4/1, in studies (12). This ratio was 2/1 in the current
study.

Pain is the almost invariable complaint in osteoid
osteomas (4). Although pain is often referred to as a
nearby joint, it may be so distant from the lesion that
radiographic examinations are misdirected (4). In
one patient in this study, we noticed this point too.
Although the lesion was located in the femoral
intertrochanteric region, the pain was in the ankle. So
the initial examination was performed to examine
the ankle. The imaging findings were normal for the
ankle. After 2 months after the first examination, the
lesion location and characterization were truly

determined.

KUTFD | 275

Doi: 10.24938/kutfd.1036388



Karaman ZF.

Imaging Findings of Osteoid Osteomas in Children and Adolescents

KU Tip Fak Derg 2022;24(2):272-279
Doi: 10.24938/kutfd.1036388

The role of radiological imaging in osteoid osteoma
is to identify the lesion and to determine the exact
location before surgical resection or percutaneous
treatment. Osteoid osteomas can locate in any bone
in the appendicular and axial skeleton. It is very rare
in the skull or face (13). It is reported that more than
half of the osteoid osteomas locate in the long bones
of lower extremities. The proximal femur is known
as the most common localization (8). In our case
series, no axial skeletal involvement was found, all
of the lesions were located in the appendicular
skeleton. Thirty-four out of 44 lesions were located
in long bones of lower extremities and 17 of them
were located in the proximal femur in contribution to
the literature. Osteoid osteoma most commonly
involves the diaphysis, followed by the metaphysis
of the long bones. The incidence of diaphyseal and
metaphyseal involvement is reported as 50% and
40% (8). In the current study, the most common site
in long bones was diaphysis, followed by metaphysis
(55% and 40%, respectively) compatible with the
literature (Table 1).

Osteoid osteomas are classified as intracortical,
subperiosteal, medullary, and endosteal according to
the location in the bone. It is believed that osteoid
osteomas have a subperiosteal origin and in time
appear as endosteal, intracortical, and medullary
lesions. Inward migration of osteoid osteomas is
explained by continuing bone remodeling (14). The
most common location is reported as the cortex.
Medulla is reported as the next most common
location. Subperiosteal location is reported as the
least commonly involved (4). In this study, cortex
was most frequently involved in contribution to
literature. Differently, subperiosteal location was the
second most common location, and medulla and
endosteal location were least commonly involved.
Calcification is reported to be 25-50% in nidus (8).
In the current study, calcification was quite high with

a frequency of 86%. Perilesional sclerosis-cortical

thickening was the common finding in CT, in the
current study. Only three lesions located in the talus,
calcaneus, and tibial epiphysis did not show
perilesional sclerosis-cortical thickening.
Intraarticular location of osteoid osteomas is rare.
Rimondi et al. in their broad case series reported an
incidence of 12% of articular involvement (15). Hip
involvement was most common This incidence was
13.6 % (six cases) in the current study and the hip
was the most common joint in contribution with
them. Synovitis and joint effusion were the main
findings in all 6 intraarticular lesions, in this case
series. The diagnosis of intraarticular osteoid
osteoma is difficult because of its atypical radiologic
findings. In intraarticular osteoid osteomas,
prostaglandin triggers synovitis, causing arthritis and
joint effusion. These findings may misguide the
radiologist leading to the diagnosis of inflammatory
arthritis (15). In the current study, the diagnosis was
missed as inflammation and the correct diagnosis
was delayed for several months, in one intraarticular
lesion. Intraarticular osteoid osteoma must be kept in
mind when evaluating joint synovitis in children and
adolescents.

The role of CT and MRI, as primary diagnostic
modalities for diagnosing osteoid osteomas, has
been controversial. CT has a disadvantage of
radiation exposure that is especially avoided in
children. However, it has the advantage of being the
basis for planning CT-guided interventional
treatment techniques (16). MRI has the advantage of
the lack of radiation exposure. Some studies
recommend using non-ionizing imaging modalities
in children, advocating the utility of MRI for the
diagnosis of osteoid osteomas (17-19). On the other
hand, several studies have stated the superiority of
CT over MRI in diagnosing osteoid osteomas (20-
23). Davies et al. stated that there exists a 35%
potential for misdiagnosing osteoid osteomas if MRI

was used alone (20). Assoun et al. reported that CT,
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more accurately detected tumor nidus compared with
MRI (21). Hosalkar et al., in their study, asked
radiologists who were blinded to the histologic
diagnosis to classify the osteoid osteoma lesions as
benign-latent, benign-aggressive, or malignant
depending on features seen on MRI (23). Sixty-nine
percent of the MRI examinations were reported as
benign aggressive and 11% were reported as
malignant demonstrating that osteoid osteomas may
have an aggressive appearance leading to
misdiagnosis. In the current study, in all osteoid
osteomas, CT examinations were sufficient to detect
and characterize the lesions. In 9 patients, MRI was
chosen as the primary diagnostic tool. It was found
that MRI recognized only 56% of the osteoid
osteomas. The presence of bone marrow edema in
MRI may help to detect the nidus, acting as a red flag
and recommending a more detailed evaluation in the
area of the edema (8). On the other hand, perilesional
bone marrow edema may obscure the nidus on MRI
scans. Also, MRI helps demonstrate joint effusion
and synovitis. But these findings may be
misinterpreted as inflammatory arthritis (24). Also,
one of the misdiagnosing potentials of MRI may be
related to the difficulty of identification of small
lesions due to the similarity of the nidus to the
surrounding cortex (9).

In some studies, it is reported that dynamic MRI
increases the nidus conspicuity, by enhancement of
tumor or peri-lesional reactive changes allowing
confident diagnosis (25,26). In the current study,
MRI contrast was used in 4 out of 5 (80%) correctly
diagnosed lesions. MRI contrast was used in 2 out of
the remaining 4 (50%) incorrectly diagnosed lesions.
According to these results, it can be generalized that
MRI contrast helped to diagnose osteoid osteomas
but was not sufficient to demonstrate all of them. The
results of the current study are contributing that,
MRI examinations have the potential for misleading

the diagnosis of osteoid osteoma.

A limitation of the current study is the relatively
small number of MRI examinations compared with
CT. However, as the study was retrospective we
could not have an opportunity to increase the
number. Another limitation was that most of the
lesions did not have a histopathologic diagnosis.
However, no histological confirmation before RFA
is needed when the clinical and imaging features are
suggestive of osteoid osteoma (16).

CT is more successful than MRI in detecting and
characterizing osteoid osteomas. Intraarticular
osteoid osteoma must be kept in mind in the
differential diagnosis when evaluating joint

synovitis in children and adolescents.

Conflict of Interest: The author declares that there is

no conflict of interest.
Support and Acknowledgment: None

Researchers'  Contribution  Rate  Statement:
Concept/Design:  ZFK;  Analysis/Interpretation:
ZFK; Data Collection: ZFK; Writer: ZFK; Critical
Review: ZFK; Supervision: ZFK.

Ethics Committee Approval: Erciyes University
Clinical Research Ethics Committee, date:
20.10.2020, issue number: 2021/681.

REFERENCES

1. Bergstrand H. Uber eine eigenartige,
wahrscheinlich  bisher  nicht  beschriebene
osteoblastische krankheit in den langen knochen
der hand und des fusses. Acta Radiol.
1930;11(6):596-613.

2. Laurence N, Epelman M, Markowitz RI, Jaimes
C, Jaramillo D, Chauvin NA. Osteoid osteomas:
a pain in the night diagnosis. Pediatr Radiol.
2012;42(12):1490-501; quiz 1540-2.

3. Somma F, Stoia V, D'Angelo R, Fiore F.
Imaging-guided radiofrequency ablation of

osteoid osteoma in typical and atypical sites:

KUTFD | 277



Karaman ZF.

Imaging Findings of Osteoid Osteomas in Children and Adolescents

KU Tip Fak Derg 2022;24(2):272-279
Doi: 10.24938/kutfd.1036388

Long term follow up. PL0oS One.
2021;16(3):e0248589.

4. lyer RS, Chapman T, Chew FS. Pediatric bone
imaging: diagnostic imaging of osteoid osteoma.
AJR Am J Roentgenol. 2012;198(5):1039-52.

5. Graham GN, Browne H. Primary bony tumors of
the pediatric spine. Yale J Biol Med.
2001;74(1):1-8.

6. Nakanishi M, Rosenberg DW. Multifaceted roles
of PGE2 in inflammation and cancer. Semin
Immunopathol. 2013;35(2):123-37.

7. Reverte-Vinaixa MM, Velez R, Alvarez S, Rivas
A, Perez M.

tomography-guided resection of non-spinal

Percutaneous ~ computed

osteoid osteomas in 54 patients and review of the
literature.  Arch  Orthop Trauma  Surg.
2013;133(4):449-55.

8. Carneiro BC, Da Cruz IAN, Ormond Filho AG,
Silva IP, Guimaries JB, Silva FD et al. Osteoid
osteoma: the great mimicker. Insights Imaging.
2021;12(1):32.

9. Chai JW, Hong SH, Choi JY, Koh YH, Lee JW,
Choi JA et al. Radiologic diagnosis of osteoid
osteoma: from simple to challenging findings.
Radiographics. 2010;30(3):737-49.

10. Virayavanich W, Singh R, O'Donnell RJ, Horvai
AE, Goldsby RE, Link TM. Osteoid osteoma of
the femur in a 7-month-old infant treated with
radiofrequency ablation. Skeletal Radiol.
2010;39(11):1145-9.

11.Hart FD, Smyth JM. Osteoid osteoma in an
elderly patient. Rheumatol Rehabil.
1981;20(2):106-7.

12. Kransdorf MJ, Stull MA, Gilkey FW, Moser RP
Jr. Osteoid osteoma.
1991;11(4):671-96.

13.Ciftdemir M, Tuncel SA, Usta U. Atypical
osteoid osteomas. Eur J Orthop Surg Traumatol.
2015;25(1):17-27.

Radiographics.

14. Kayser F, Resnick D, Haghighi P, Pereira Edo R,
Greenway G, Schweitzer M et al. Evidence of the
subperiosteal origin of osteoid osteomas in
tubular bones: analysis by CT and MR imaging.
AJR Am J Roentgenol. 1998;170(3):609-14.

15. Rimondi E, Mavrogenis AF, Rossi G, Ciminari
R, Malaguti C, Tranfaglia C et al.
Radiofrequency ablation for non-spinal osteoid
osteomas in 557 patients. Eur Radiol.
2012;22(1):181-8.

16. Rehnitz C, Sprengel SD, Lehner B, Ludwig K,
Omlor G, Merle C et al. CT-guided
radiofrequency ablation of osteoid osteoma:
correlation of clinical outcome and imaging
features. Diagn Interv Radiol. 2013;19(4):330-9.

17.Spouge AR, Thain LM. Osteoid osteoma: MR
imaging revisited. Clin Imaging. 2000;24(1):19-
217.

18.Liu PT, Chivers FS, Roberts CC, Schultz CJ,
Beauchamp CP. Imaging of osteoid osteoma with
dynamic gadolinium-enhanced MR imaging.
Radiology. 2003;227(3):691-700.

19.Gaeta M, Minutoli F, Pandolfo I, Vinci S,
D'Andrea L, Blandino A. Magnetic resonance
imaging findings of osteoid osteoma of the
proximal femur. Eur Radiol. 2004;14(9):1582-9.

20. Davies M, Cassar-Pullicino VN, Davies AM,
McCall IW, Tyrrell PN. The diagnostic accuracy
of MR imaging in osteoid osteoma. Skeletal
Radiol. 2002;31(10):559-69.

21.Assoun J, Richardi G, Railhac JJ, Baunin C,
Fajadet P, Giron J et al. Osteoid osteoma: MR
imaging Versus CT.
1994;191(1):217-23.

22.Zanetti M, Eberhard SM, Exner GU, von

Hochstetter A, Hodler J. Magnetic resonance

Radiology.

tomography in osteoid osteoma: more confusion
than benefit? Praxis  (Bern 1994).
1997;86(11):432-6.

KUTFD | 278



Karaman ZF. KU Tip Fak Derg 2022;24(2):272-279

Imaging Findings of Osteoid Osteomas in Children and Adolescents Doi: 10.24938/kutfd.1036388

23.Hosalkar HS, Garg S, Moroz L, Pollack A, 25.Liu PT, Chivers FS, Roberts CC, Schultz CJ,
Dormans JP. The diagnostic accuracy of MRI Beauchamp CP. Imaging of osteoid osteoma with
versus CT imaging for osteoid osteoma in dynamic gadolinium-enhanced MR imaging.
children. Clin Orthop Relat Res. 2005;433:171- Radiology. 2003;227(3):691-700.
7. 26.Zampa V, Bargellini I, Ortori S, Faggioni L,

24. Seniaray N, Jain A. Osteoid Osteoma Mimicking Cioni R, Bartolozzi C. Osteoid osteoma in
Inflammatory Synovitis. Indian J Nucl Med. atypical locations: the added value of dynamic
2017;32(3):194-7. gadolinium-enhanced MR imaging. Eur J Radiol.

2009:71(3):527-35.

KUTFD | 279



DOI: 10.24938/kutfd.1039014

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2022;24(2):280-288

Original Article

Ozgiin Arastirma

EARLY POSTOPERATIVE MORTALITY RATES IN ELDERLY PATIENTS
WITH INTERTROCHANTERIC FEMORAL FRACTURE: COMPARISON
OF THREE FIXATION METHODS

Geriatrik Femur Intertrokanterik Kiriklarda Ug Farkli Fiksasyon Metodunun Erken Mortalite
Oranlarinin Karsilastirilmasi
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ABSTRACT

Objective: Several surgical options are available for the treatment
of elderly intertrochanteric femoral fractures (IFF). This study
aimed to compare the mortality rates in the first postoperative
month between the intramedullary nail fixation (INF), cemented
and cementless hemiarthroplasty (HA). Also, we aimed to analyze
the factors that affect the mortality rates within the first
postoperative month.

Material and Methods: Elderly patients who underwent INF
(Group 1), cemented HA (Group 2), and cementless HA (Group 3)
for IFF between 2012 and 2020 were selected for the study.
Demographic data, pre, and perioperative variables were
compared between the three treatment groups. The mortality rates
in the first 24 h, 7 days, and 30 days were also compared as well.
The patients were divided into survival and non-survival groups
according to the outcome in the first postoperative month and
factors affecting mortality rates were evaluated.

Results: A total of 526 patients were included in the study (194
men and 332 women; mean age, 82.71+6.92 years). The patients
who received cemented or cementless HA had higher mortality
rates on the first 7 days and 30 days after the operation than those
treated with INF (p=0.022; 0.001, respectively). The patients who
died within 30 days postoperatively were older (p=0.00) and had
more comorbidities (p =0.015) and longer intervals from trauma
to surgery (p=0.05) and operation times (p=0.013) than those who
survived in the first postoperative month.

Conclusion: Intramedullary fixation should be the first option in
elderly IFFs. The duration between trauma and surgery and
operation time should be shortened to reduce mortality.
Keywords: Intertrochanteric fracture, proximal femoral nail,
hemiarthroplasty, cement

07/
Amac: lleri yastaki femur intertrokanterik kiriklarin
tedavisinde ¢esitli secenekler mevcuttur. Mevcut ¢alisma
intrameduller ¢ivi, sementli ve sementsiz hemiartroplasti (HA)
seceneklerinin postoperatif ilk 30 giindeki mortalite oranlarini
karsilastirmayr  amaglamaktadir. Ayrica bu  periyotta
mortaliteyi etkileyen faktorlerin incelenmesi amaglanmustir.
Gereg ve Yontemler: intertrokanterik femur kirig1 icin 2012-
2020 arasinda intrameduller ¢ivi (Grup 1), sementli HA (Grup
2) ve sementsiz HA (grup 3) uygulanan hastalar ¢alismaya dahil
edildi. Demografik verilerle birlikte ameliyat Oncesi ve
ameliyat sirasindaki degiskenler analiz edilerek ii¢ grup
arasinda karsilastirildi. 11k 24 saat, 7 giin ve 30 giin icerisindeki
mortalite oranlart her ii¢ grup arasinda karsilastirildi. Ayrica 30
gliniin sonunda sag kalan hastalar ve O6len hastalarin
degiskenleri karsilastirilarak mortaliteyi etkileyen faktorler

incelendi.

Bulgular: Calismaya 526 hasta dahil edildi (194 erkek, 332
kadmn; ortalama yas: 82.71+£6.92/y1l). Sementli ve ya sementsiz
HA uygulanan hastalarda ilk 7 ve 30 giindeki mortalite orani
intramediiller ¢ivi fiksasyonu yapilan hastalardan daha yiiksekti
(strastyla, p=0.022; 0.001). Ilk 30 giin icerisinde kaybedilen
hastalarin sagkalanlara gore yast (p=0.00), komorbidite sayist
(p=0.015), cerrahiye kadar gegen siiresi (p=0.05) ve cerrahi
stiresi (p=0.013) daha yiiksekti.

Sonug: Yash intertrokanterik kirik hastalarinda intramedullar
tespit ilk segenek olarak diistiniilmelidir. Cerrahiye kadar gecen
slire ve operasyon siiresinin kisaltilmas1 mortaliteyi azaltmak
icin dnemlidir.

Anahtar Kelimeler: Intertrokanterik kirik, proksimal femur
¢ivisi, hemiartroplasti, sement

Correspondence / Yazisma Adresi:

Phone / Tel: +90 537 4436776
Received / Gelig Tarihi: 20.12.2021

Dr. Sinan OGUZKAYA

Cekirge State Hospital, Department of Orthopedics and Traumatology, BURSA, TURKIYE

E-mail / E-posta: sinanoguzkaya@hotmail.com

Accepted / Kabul Tarihi: 12.05.2022

KUTFD | 280


https://orcid.org/0000-0003-3032-5714
https://orcid.org/0000-0002-9197-2942
https://orcid.org/0000-0002-5456-3699
https://orcid.org/0000-0002-4459-2031
https://orcid.org/0000-0002-9000-2135
https://orcid.org/0000-0002-1715-3471
https://orcid.org/0000-0002-5270-1429

Oguzkaya S et al.
Mortality Rates of Geriatric Hip Fractures

KU Tip Fak Derg 2022;24(2):280-288
Doi: 10.24938/kutfd.1039014

INTRODUCTION

Intertrochanteric femoral fractures (IFFs) are common
causes of mortality and morbidity in the community (1).
Most IFFs occur in the elderly population (2). As life
expectancy has been increasing, the incidence of hip
fractures was estimated to reach 6.26 million per year by
2050 (3). Despite the medical advances, geriatric hip
fractures are still associated with high mortality rates.
Mortality in the first postoperative week is significantly
high (4).

The gold standard treatment for IFF is surgery (5). One
of the treatment options is intramedullary nail fixation
(INF), which provides a minimally invasive approach
while protecting the native hip joint, although high
failure and reoperation rates were reported in elderly
patients because of poor bone quality and coexisting
comorbidities (5,6). Hemiarthroplasty is another
recognized treatment option for elderly IFF (7). Age,
ASA score, and preexisting comorbidities were defined
as the factors associated with mortality independent of
the fixation method (8).

Both INF and HA are widely used for the treatment of
elderly IFF (9). Many studies have focused on
comparing the functional results of these treatment
options, but the results are inconsistent (10). Apart from
the midterm functional results, perioperative mortality is

an important concern in elderly IFF.

In this study, we aimed to compare the mortality and
morbidity rates in the first 30 days, between elderly
patients with IFF treated with INF, cemented, or
cementless HA. We also aimed to analyze factors that
affect the mortality rate within 30 days after the

operation.

MATERIALS AND METHODS

After ethical approval from the Institutional review
board (Erciyes University Clinical Research Ethics
Committee, date:12.10.2020, issue number: 2020/100),

the medical records of patients who underwent surgery

for IFFs between October 2012 and January 2020 were
retrospectively evaluated. Patients treated with
cemented or cementless HA or INF were selected. The
inclusion criteria for this study were 1) patients admitted
for IFFs who were >70 years of age at the time of
surgery, 2) sustained low energy trauma and 3)
AO/OTA type 31A2 fracture, 4) patients treated with
either cemented or cementless hemiarthroplasty or INF.
The exclusion criteria were 1) patients with pathological
fractures, 2) patients who died before surgery, 3)
patients who sustained high energy trauma, and 4)
patients with incomplete medical records. The flowchart

of patient selection process was shown in Figure 1.

oral
e (IFF) (N=1278)

Elderly patients treated for
IFF (N=1159)

Elderly patients treated for
AO/OTA type A2 fracture
(N=625)

526 patients meet the
inclusion criteria

I l

Intramedullary Cemented Cementless
nail fixation hemiarthroplasty hemiarthroplasty
(N=189) (N=279) (N=58)

Figure 1: Flowchart of the patient selection process

Most of the operations were performed by fifth-year
residents under the supervision of five senior surgeons.
The choice of treatment was mainly based on surgeons’
preference. Using cemented fixation was used in Dorr

type C femurs and type A and B patients received
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cementless HA. At the early periods, most of the patients
received HA,; after 2017 INF was the first treatment

choice whenever available.

Patient demographics, the time interval between injury
and surgery, type of anesthesia, surgery duration,
hospital stay duration, admission rate to the intensive
care unit (ICU), death within the first 30 days after the
operation, need for transfusion, and preoperative and
early postoperative serum albumin levels, hemoglobin
levels, and white blood cell counts were evaluated from
the patients’ medical records. Preoperative Parker
Mobility Score was questioned retrospectively by a
telephone call from the patient or his/her relatives. The
patients treated with INF, cemented HA, and cementless
HA were assigned to groups 1, 2, and 3, respectively.
Morbidity and mortality rates were compared between
the groups. Demographic data, surgery-related
variables, and serum parameters were compared
between the patients who died within 30 days after

surgery and those who survived.
Statistical Analysis

Mean, standard deviation, median, range, frequency,
and ratio were used in the presentation of descriptive
statistics. The Kolmogorov-Smirnov test was used to
evaluate the distribution of the variables. The chi-square
and Fisher exact tests were used to compare independent
qualitative data. Independent-samples T-test, Mann-
Whitney U test, analysis of variance, and Kruskal-
Wallis test were used to compare independent
quantitative data. Logistic regression analysis was
performed to evaluate independent risk factors for
mortality. A p value of <0.05 was considered
statistically significant. All statistical analyses were
performed using IBM SPSS version 22 for Windows
(IBM Corp., Armonk, NY).

RESULTS

A total of 526 patients were included in the study (194
men and 332 women). A hundred eighty-nine patients
received INF (Group 1), 279 patients received cemented
HA (Group 2) and 58 patients received cementless HA
(Group 3) as well. The mean age was 82.7146.92 years,
and the time interval between the onset of injury and
operation  was  47.17+54.35  hours.  Patient
demographics, the time interval between trauma and
surgery, hospital stay duration, amount of transfusion,
and operation time in all the groups are presented in
Table 1.

One hundred patients (52.9%) in group 1, 189 patients
(67.7%) in group 2, and 32 patients (55.2%) in group 3
were admitted to the ICU after the operation (P = 0.03).
Six (1.1%), 25 (4.8%), and 82 patients (15.6%) died
within 24 hours, 7 days, and 30 days after surgery. A
comparison of mortality rates is presented in Table 2. In
the subgroup analysis, no significant differences in 24-
hour, 7-day, and 30-month postoperative mortality rates
(p=0.359, 0.119, and 0.865, respectively) were found
between the cemented and cementless HA groups.
Logistic regression analysis showed HA increased the
risk of mortality 3.59 times within the postoperative first
month (p=0.00). Surgery and hospital stay durations
were longer in the cemented HA group than in the
cementless HA group (p=0.00 and 0.01, respectively).
The amount of transfusion and ICU admission rate was
similar between the two groups (p=0.059 and 0.067,
respectively). The etiologies of the deaths are shown in
Table 3.

The comparisons of demographic variables and surgery-
related factors, and blood parameter values between the
survival and non-survival groups are presented in Tables

4 and 5, respectively.
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Table 1: Patient characteristics

Parameters Group 1 (n=189) Group 2 (n=279) Group 3 (N=58) P
Sex (Male: Female) 76 (40.2%):113 96 (34.4%):183 22 (37.90):36 0.436
(59.8%) (65.6%) (62.1%)
Age (Years£SD) 81.924+6.62 84.74+6.69 82.06+5.69 0.053
Side (Right: Left) 82 (43.4%):107 133 (47.7%):146 33(56.9%):25 0,055
(56.6%) (52.3%) (43.1%)
Number of comorbidities 2.4+0.4 2.8+0.7 2.3£0.9 0.720
ASA Class
1 5 (%2.6) 12 (4.3%) 7 (12%)
2 66 (%34.9) 114 (40.9%) 23 (39.6%)
3 104 (%55) 122 (43.7%) 21 (36.2%) 0.470
4 14 (%7.4) 31 (11.1%) 7 (%12)
Fracture classification (AO/OTA)
A2.1 74 (39.1%) 100 (35.8%) 21 (36.2%)
A2.2 62 (32.8%) 92 (32.9%) 19 (32.7%) 0360
A2.3 53 (%28) 87 (31.2%) 18 (31%)
Parker’s mobility score (Mean+SD) 5.15+2.02 5.04+1.76 4.954+2.33 0.480
Interval between trauma and surgery (hours+SD) 49.74+69.98 46.47+45.39 42.23+£30.98 0.420
Operation time (minutes+SD) 61.16£7.23 79.83£9.94 69.61£6.29 0.000
Transfusion (Units+SD) 2.034+3.24 2.54+2.87 2.58+1.45 0.000
Hospital stay (Days+SD) 6.18+10.54 7.1346.61 8.41+2.58 0.000
Table 2: Comparison of mortality rates between three groups
Group 1 (n=189)  Group 2 (n=279) Group 3 (n=58) P value
Mortality within first day(n) 2 (1.05%) 4 (1.43%) 0 (0%) 0.640
Mortality within first 7 days (n) 4 (2.11%) 20 (7.16%) 1(1.7%) 0.022
Mortality within first 30 days (n) 15 (7.93%) 55 (19.71%) 12 (20.6%) 0.001

Table 3: Causes of deaths in the study population

Etiology of mortality n (%)
Pulmonary embolism 16 (19.5%)
Cardiac arrhythmia 6 (7.3%)
Multiple organ failure 18 (21.9%)
Acute renal failure 3 (3.6%)
Pneumonia 7 (8.5%)
Sepsis 11 (13.4%)
Heart failure 14 (17%)
Other 7 (8.5%)
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Table 4: Comparison of variables between dead and survived patients

Parameters Death Group (N=82) Survival Group (N=444) P value
Age 86.92+7.27 81.94+6.58 0.000
Sex (Female: Male) 53 (64.6%): 29 (35.4%) 279 (62.8%): 165 (37.2%) 0.757
Number of comorbidities 3.26+1.19 2.42+2.05 0.015
Interval between trauma and 61.65+65.14 44.50+51.76 0.050
surgery (hours£SD)
Type of anesthesia (G: R) 50(61%): 32(39%) 285(%64.2): 159(%35.8) 0.578
Operation time (minutes+SD) 74.08+11.03 71.60+£12.65 0.013
Transfusion (Units+SD) 3.03£3.66 2.11£2.73 0.021
G: General anesthesia, R: Regional anesthesia

Table 5: Comparison of blood parameters between dead and survived patients
Parameters Death Group (N=82) Survival Group (N=444) P value
Preoperative Hb(g/dL+SD) 11.56x1.79 11.89+1.73 0.113
Postoperative Hb(g/dL£SD) 9.65+2.04 9.78+1.76 0.754
Preoperative albumin (g/dL+SD) 3.52+0.47 3.76+0.42 0.000
Postoperative albumin (g/dL£SD) 2.67+0.61 3.04+0.87 0.000
Preoperative WBC (10%/uL+SD) 10.687+3.92 9.734+4089.30 0.064
Postoperative WBC (10%/uL+SD) 14.770+5.53 12.525+5.11 0.000

DISCUSSION

The principal finding of this study was that the patients
who received HA (with or without cement) had higher
mortality rates than those who underwent INF within the
first postoperative week and month. Also, the surgery
duration, hospital stay surgery, ICU admission rate, and
the amount of transfusion were significantly higher in
the patients treated with cemented HA. Age, the interval
between the onset of injury and surgery, operation time,
and amount of transfusion were significantly higher in
the patients who died within the first postoperative

month.

Golge et al. retrospectively analyzed 202 patients who
underwent HA or INF after IFF with a minimum 3-year
follow-up and reported 5.1 times higher mortality rate in
patients treated with HA (11). Similar results were
reported by Agar et al. (12). On the other hand, Kim et
al. reported similar mortality rates within 2 years in
elderly patients with IFF treated with either HA or INF

and reported higher reoperation rates in the patients who
INF (13). Another study found similar

mortality rates between the two treatment options but

received

reported better functional results after INF (5). Our
findings favor INF in terms of short-term mortality rate
and shorter surgical time, less blood transfusion, and

shorter hospital stay duration.

Many authors recommend cemented implantation in
elderly patients during hip arthroplasty (14). Cemented
stems have superiority over uncemented stems in terms
of better stem fixation with lower periprosthetic fracture
rates (15). Despite this mechanical advantage, cement
use may cause BCIS, life-threatening complications
(16). The mortality rates in grade 2 and 3 BCIS were
previously shown to be increasing (17). On the other
hand, in a recent systematic review, the authors
compared cemented and cementless HA in the treatment
of IFFs and reported similar mortality and complication

rates, but a discrepancy in limb length, which was longer
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in the cemented group (18). We may speculate that the
difference in mortality rate between HA and INF may be
due to the more invasive nature of HA, which may cause
a higher amount of blood loss and more inflammatory
response than cement-related complications. Both
cemented and cementless techniques have certain risks
and benefits as well. In our series, we did not observe
cement-related complications, but the number of the
patients was heterogeneous. The risk of intraoperative
fracture and cement-related complications should be

evaluated in further studies.

The most common causes of death were multiple organ
failure (21.9%) and pulmonary embolism (19.5%). Age
and comorbidities were reported as risk factors of short-
term mortality after cemented HA for femoral neck
fracture (19). In our study, the patients who died within
the first month after surgery were significantly older,
had more comorbidities, and had longer operation
durations than those who survived. The role of the type
of anesthesia on short-term mortality after geriatric hip
fracture is unclear. In their systematic review, Chen et
al. concluded that general anesthesia is related to higher
rates of mortality and systemic complications (20).
Desai et al. suggested the use of regional anesthesia to
reduce in-hospital mortality in geriatric hip fractures
(21). In another systematic review, O’Donnell et al.
showed no significant difference between the two
anesthesia techniques in terms of mortality and systemic
complication rates (22). Our results were consistent with
those of O’Donnell et al., who reported similar mortality

rates between general and regional anesthesia (22).

It was shown that preoperative mobility status is
associated with postoperative mortality rates (23). Also,
early postoperative mobilization has critical importance
to reduce life-threatening complications (24). Pfeufer et
al. showed that weight-bearing restrictions reduced
postoperative mobility which may cause systemic
complications such as pneumonia, urinary tract
infections and thromboembolic diseases as well (25). In

our study preoperative Parker mobility scores were

similar between the three groups, therefore we did not
analyze the effect of preoperative mobility status on the
mortality rates. Since some surgeons allow partial
weight-bearing after INF, early full weight-bearing may
be considered as a superiority of HA over INF (26).

The timing of surgery may be one of the modifiable
variables to reduce mortality. Many authors recommend
early surgery for geriatric hip fractures (27). Our
findings support the report that the interval between the
onset of trauma and surgery was significantly longer in

patients who died within 30 days postoperatively

Preoperative nutritional status is also a predictor of
mortality in patients with geriatric hip fracture (28). Ina
recent meta-analysis, Li et al. concluded that
hypoalbuminemia is the sole indicator of increased risk
of in-hospital mortality (29). Many other studies have
similar conclusions (8,30). Our findings were consistent
with those in the literature. Within 30 days after
operation, the patients who died had lower serum

albumin levels than those who survived.

This study has some limitations. Its retrospective design
is the main limitation, and we evaluated only deaths
within 30 days after operation. However, mortality rates
can change due to infection, reoperation, and other
implant-related problems in the long term. The strength
of the study was its relatively homogenous and large
study population. We included only AO/OTA type
31A2 fractures and we observed similar age, the number
of comorbidities and preoperative mobility score
between the three groups which may affect the mortality

rates.

The mortality rate was higher in the patients treated with
cemented or cementless HA than in those treated with
INF within 7 and 30 days after the operation. INF might
be considered the first treatment choice for AO/OTA
type 31A2 IFF in elderly patients. In addition,
orthopedic surgeons should focus on reducing the
preoperative time to surgery and the duration of surgery

to decrease mortality rates.
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AKUT GASTROENTERITLI OLGULARDA ROTAVIRUS VE
ADENOVIRUS SIKLIGININ ARASTIRILMASI

Investigation of Frequency of Rotavirus and Adenovirus in Patients with Acute Gastroenteritis
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0z

Amag: Enfeksiyoz gastroenteritler, ozellikle ¢ocuklarda
morbidite ve mortalitenin en 6nemli nedenlerinden biridir.
Rotaviriis ve enterik adenovirisler, enfeksiyoz
gastroenteritlerin 6nemli viral etkenlerindendir. Calismamizda,
akut gastroenterit 6n tanisi ile laboratuvara génderilen gaita
orneklerinde; rotaviriis ve adenoviriis pozitifligi ile etkenlerin
cinsiyet, yas ve mevsimsel dagilimmm belirlenmesini
amagcladik.

Gere¢ ve Yontemler: Temmuz 2015-Haziran 2019 tarihleri
arasinda ¢esitli kliniklerden akut gastoenterit 6n tanisi ile
mikrobiyoloji laboratuvarina gonderilen gaita Ornekleri
rotaviriis ve adenoviriis varligi agisindan incelendi. Gaita
orneklerini incelemede kalitatif immunokromotografik yontem
ile calisan Simple/StickRota Adeno (Operon, Ispanya) Kiti
kullanilmustir. Calisma verilerini retrospektif olarak inceledik.
Istatistiksel degerlendirmeler, “Ki-Kare (Chi square) testine”
gore yapildi.

Bulgular: Calismaya dahil edilen 5294 6rnegin, 472’sinde
(%8.91) rotaviriis pozitifligi; 237’sinde (%4.4) ise adenoviriis
pozitifligi saptanmustir. Rotaviriis pozitifligi 13-24 ay arasinda
104 (%22) ve 2-5 yas arasinda 116 (%24.5); adenoviriis
pozitifligi 2-5 yas arasinda 38 (%16) ve 18 yas iistiinde 85
(%35.8) olarak saptanmustir. Mevsimsel olarak rotaviriis
enfeksiyonlarinin 179’u (%37.9) ilkbahar, 1537t (%32.5) kis;
adenoviriis enfeksiyonlarinin 65’1 (%27.4) kis, 61’1 (%25.8) yaz
aylarinda saptanmigtir.

Sonug: Viral gastroenterit etkenlerinden
adenoviriis, digkida bakilan antijen testleriyle kolaylikla tespit
edilebilir. Rotaviriis ve adenoviriis pozitiflik oranlarinin, yas,
cinsiyet ve mevsimsel dagilimlarinin bilinmesi bolgesel ve tilke
capinda verilere katki saglayacaktir.

rotaviris ve

Anahtar Kelimeler: Rotaviriis, adenoviriis, viral gastroenterit

ABSTRACT

Objective: Infectious gastroenteritis is one of the most
important causes of morbidity and mortality, especially in
children. Rotavirus and enteric adenoviruses are important viral
agents of infectious gastroenteritis. In our study, we aimed to
determine the positivity of rotavirus and adenovirus and the
gender, age and seasonal distribution of the causative agents in
stool samples sent to the laboratory with a preliminary
diagnosis of acute gastroenteritis.

Material and Methods: Stool samples sent from various
clinics to the microbiology laboratory with the pre-diagnosis of
acute gastroenteritis between July 2015 and June 2019 were
examined for the presence of rotavirus and adenovirus. The
Simple/StickRota Adeno (Operon, Spain) kit working with the
qualitative immunochromatographic method was used to
analyze the stool samples. We reviewed the study data
retrospectively. Statistical evaluations were made according to
the “chi square test”.

Results: Rotavirus positivity was found in 472 (8.91%) of 5294
samples included in the study, and adenovirus positivity was
found in 237 (4.4%) samples. Both viruses were detected in 99
(1.07%) samples. Rotavirus positivity was 104 (22%) between
13-24 months and 116(24.5%) between 2-5 years of age;
adenovirus positivity was found to be 38 (16%) between the
ages of 2-5 and 85 (35.8%) over the age of 18. Seasonally, 179
(37.9%) of rotavirus infections were spring, 153 (32.5%) were
winter, 65 (27.4%) of adenovirus infections were detected in
winter and 61 (25.8%) in summer.

Conclusion: Rotavirus and adenovirus, which are viral
gastroenteritis agents, can be easily detected by antigen tests in
stool. Knowing the rotavirus and adenovirus positivity rates,
age, gender and seasonal distributions will contribute to
regional and country-wide data.

Keywords: Rotavirus, adenovirus, viral gastroenteritis
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GIRIS
Ishal ile seyreden hastaliklar tiim diinyada yaygin
goriilmekle beraber, az gelismis ve gelismekte olan
iilkelerde ozellikle kiigiik gocuklarda ciddi bir saglik
sorunu olusturmakta ve dliimlere sebep olabilmektedir.
Cocukluk ¢aginda ortaya ¢ikan akut ishalli vakalarin en
6nemli  sebebini  gastrointestinal  enfeksiyonlar
olugturmaktadir (1). Viriis kaynakli akut gastroenterit
insidans1 6zellikle gelismis iilkeler basta olmak {izere
belirgin bir sekilde artmaktadir. Bakteri ve parazitlere
bagli  gastroenteritlerde  korunma  6nlemlerinin
arttirilmasi sayesinde belirgin bir azalma saglanirken,
viriis kaynakli gastroenterit sikliginin giderek arttigi

gozlenmektedir (2).

Rotaviriis ve enterik adenoviriis sik goriilen viral
gastroenterit etkenlerindendir. Bulasma fekal-oral yol
ile olup, ozellikle ortak kullanilan esyalar ile kolayca
gelisebilir. Her iki virlis de zarfsiz yapiya sahip olup,
sabun ve dezenfektanlara karsi direnglidirler. Rotaviriise
bagh gastroenteritler 6zellikle 4-23 aylik ¢ocuklarda
daha sik goriilmektedir ve ishal, kusma ve atese bagh
s1vi kaybi nedeniyle hastaneye yatis1 da gerektirecek bir
tabloya neden olabilir. Adenoviriisler de gocuklardaki
akut gastroenteritin sik nedenlerinden biridir. Ozellikle
adenoviriis tip 40-41 gastroenteritten  sorumlu
serotiplerdir Enterik adenoviriise bagli
gastroenteritlerde ates ve kusma daha nadir olup,
rotaviriislerden sonra hastaneye yatis gerektiren
ishallere ikinci siklikta neden olmaktadir (3,4).

Gastroenteritler gereksiz antibiyotik kullanimma ve
hastaneye yatislara neden oldugundan viral etkenin hizl
tespiti bu sorunlari Onleme agisindan Onem teskil
etmektedir (5). Bu ¢alismanin amaci1 dort yillik siirede
akut gastroenterit olgularinda rotaviriis ve adenoviriis
sikligint; yag, mevsim ve cinsiyete gore dagilimlarini

incelemektir.

GEREC VE YONTEM

Bu ¢alismada, Ondokuz Mayis Universitesi Hastanesi
Tibbi Mikrobiyoloji Laboratuvarma Temmuz 2015-
Haziran 2019 tarihleri arasinda gesitli servis ve
polikliniklerden akut gastroenterit 6n tanisiyla
gonderilen 5294 gaita 6rneginde adenoviriis ve rotaviriis
varlig1 retrospektif olarak degerlendirilmistir. Hastalar
yaslarina gore 0-12 ay, 13-24 ay, 2-5 yas, 6-18 yas ve 18
yas usti olmak tizere dort gruba ayrildi. Akut
gastroenteriti olan ve her iki viriisiin ayni Kitle ¢alisildig
hastalar caligmaya dahil edildi. Rutin incelemelerde
bakteriyel ya da paraziter etken saptanan ornekler ve
kronik gastroenteriti olanlar ¢alisma dis1 birakildi. Gaita
orneklerini incelemede kalitatif immunokromotografik
yontem ile ¢alisan Simple/Stick Rota Adeno (Operon,
Ispanya) Kkiti kullamilmustir. Testin  duyarlihk ve
Ozgiilligi tretici firma tarafindan rotaviriis igin %85.71
ve >%99.9, adenoviriis igin >%99.9 ve >%99.9 olarak
bildirilmistir. Calisma i¢in Ondokuz Mayis Universitesi
Klinik Arastirmalar Etik Kurulundan onay alind1 (Tarih:
26.08.2021; say1 no: 2021/396).

Istatistiksel Analiz

Bulgularin istatistiksel analizi i¢in ki-kare testi
kullanilmigtir.  Tim  testler i¢in p degeri <0.05

istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Calismada arastirilan 5294 6rnegin, 472 sinde (%8.91)
rotavirlis pozitifligi; 237’sinde (%4.4) ise adenoviriis
pozitifligi saptanmistir. Rotaviriis antijeni tespit edilen
hastalarin 268’1 (%5.06) erkek, 204’ (%3.85) kadin;
adenoviriis antijeni tespit edilen hastalarin 131
(%2.47) erkek, 106’s1 (%2) kadin hastaydi.

Rotaviriis ve adenoviriis pozitifligi cinsiyetler agisindan
kendi i¢inde degerlendirildiginde; adenoviriis gériilme
sikhiginda kadin ve erkek cinsiyet arasinda anlamh
farklilik yok iken (p>0.05); rotaviriis goriilme sikliginda
anlamli farklilik bulunmustur (p<0.05) (Tablo I, Tablo

).
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Tablo 1: Rotaviriis antijeni oranlarinin hastalarin

cinsiyet, yas gruplar1 ve mevsimlere gore dagilimi

Negatif Pozitif p
n (%) n (%)

Cinsiyet <0.05
Erkek 2628 (54.5) 268 (56.7)
Kadin 2194 (455) 204 (43.3)
Yas Gruplar <0.05
0-12 ay 790 (16.3) 93 (19.8)
13-24 ay 512 (10.6) 104 (22)
02-05 yas 661(13.7) 116 (24.5)
06-18 yas 1289 (26.9) 83 (17.5)
18 yas tstii 1570 (32.5) 76 (16.2)
Mevsimler <0.05

flkbahar 1388 (28.8) 179 (37.9)

Yaz 1241(25.8) 73 (15.4)
Sonbahar 1074 (22.2) 67 (14.2)

Kis 1119 (23.2) 153 (32.5)
Toplam 4822 (100) 472 (100) 5294

Hastalarin yag araligi 0-98 yil olarak goriilmiistiir.
Rotaviriis  antijeni pozitif olan hastalarin  yag
dagilimlarma bakildiginda 2-5 yas 116 (%24.5)
arasinda, adenoviriis antijeni pozitif olanlarin ise 18 yas
iizerinde 85 (%35.8) en sik saptandigi belirlenmistir.
(Tablo 1, Tablo 2). Adenoviriis ve rotaviriis goriilme
sikliginda yas gruplar1 arasinda anlamli farklilik
saptanmigtir (p=0.028).

Mevsimlere gore rotaviriis ve adenoviriis dagilimi
incelendiginde; her iki viral etkenin de en sik ilkbahar

ve kis aylarinda pozitif oldugu bulunmustur (Tablo 1,

Tablo 2). Rotaviriis goriilme sikligi mevsimlere gore
anlamli farklilk gosterirken (p<0.05); adenoviriiste

farklilik goriilmemistir (p=0.095).

Tablo 2: Adenoviriis antijeni oranlarinin hastalarin

cinsiyet, yas gruplar1 ve mevsimlere gore dagilimu.

Negatif Pozitif p
n (%) n (%)

Cinsiyet >0.05
Erkek 2765 (54.6) 131 (55.2)
Kadin 2292(45.4) 106 (44.8)
Yas Gruplart <0.05
0-12 ay 858 (16.9) 25 (10.5)
13-24 ay 506 (11.9) 20 (8.5)
02-05 yas 739 (148)  38(16)
06-18 yas 1303 (25.9) 69 (29.2)
18yasisti 1561 (305) 85 (35.8)
Mevsimler >0.05
flkbahar 1499 (29.7) 68 (28.6)

Yaz 1253 (24.8) 61 (25.8)
Sonbahar 1098 (21.7)  43(18.2)

Kis 1207 (23.8) 65 (27.4)
Toplam 5057 (100) 237 (100) 5294

Orneklerinin ~ génderildigi ~ Kliniklerin ~ dagilimina
baktigimizda; pediatri 3626 (%68.46); dahiliye 1282
(%24.21) ve diger servisler 386 (%7.33) olarak tespit
edilmistir. Pediatri alt birimlerinden de her iki 6rnek
pozitifligi en ¢ok pediatri acil kliniginde olmustur
(Grafik 1).
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Grafik 1: Gelen 6rneklerin pediatrik alt birimlere gore dagilimi

TARTISMA

Gastroenteritler gelismis tlilkeler basta olmak {izere tiim
diinyada her yil goriilen endemik hastaliklardir. Kusma
ve kisa siireli hafif ishalden, sivi kaybi sonucu gelisen
dehidratasyona bagli olarak agir gastroenterite kadar
degisebilen genis bir klinik tablo gozlenebilir (7).
Rotaviriisler viral gastroenteritlerin énemli bir etkeni
olmakla birlikte, 6zellikle 2 yas alt1 ¢ocuklarda
adenovirisler ile birlikte ciddi gastroenterit nedenidir
(8).

Yapilan caligmalarda akut gastroenterit

%10-25 arasinda,

cesitli
olgularinda rotaviriis pozitifligi
adenoviriis pozitifligi %2-4 arasinda degismektedir
(9,10). Caligmamizda literatiirle uyumlu olarak
orneklerin %8.91’inde rotaviriis, %4.4’linde adenoviriis
pozitifligi  belirlenmistir. ~ Rotaviriis
9%005.06, kadmnlarda %3.85;

pozitifligi ise erkeklerde %2.47, kadnlarda %2 olarak

pozitifligi

erkeklerde adenoviris

saptanmigtir ve benzer ¢alismalarla uyumluluk

gostermektedir (11,12).

Sakarya’da yapilan bir ¢alismada rotaviriis olgularinin
%15.6’s1 0-12 ay ve %19.13°4 13-24 ay arasinda;
adenoviriis olgularmin %10.28’1 0-12 ay ve %7’si 13-24
ay arasinda pozitif saptanmistir (13). Giil ve ark. 0-5 yas
arasi ¢ocuklarda yapmis oldugu c¢alismada, rotaviriis
antijeni %44.7 oraninda en sik 1-2 yas grubunda
belirlenmistir (14). Yaptigimiz c¢alismada rotaviriis
pozitifligi 13-24 ay arasinda 104 (%22) ve 2-5 yas
arasinda 116 (%24.5); adenoviriis pozitifligi 2-5 yas
arasinda 38 (%16) ve 18 yas iistiinde 85 (%35.8) olarak

saptanmuistir.

Rotaviriis ve adenoviriis olgularinin siklikla pozitif
saptandig1 klinik her ikisinde de pediatri olmustur.
Pediatri alt birimlerinden de en sik pediatrik acil birimi
olmustur. Calismamiza benzer sekilde Ozdemir ve
ark.’nin yapmis oldugu ¢alismada gonderilen 6rneklerde
en fazla pozitiflik pediatri acil biriminde olmustur (15).
Bu veriler de akut gastroenteritlerin c¢ocukluk yas
grubunda daha sik goriildiigiinii ve ¢ogunlukla acile

bagvuruldugunu desteklemektedir.
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Comge ve ark. pediatrik yas grubunda yaptiklari
calismada rotavirlis pozitifligini en sik kis aylarinda,
adenoviriis  pozitifligini en stk Yyaz aylarinda
saptamiglardir (9). Cayct ve ark. yapmis oldugu
¢alismada, rotaviriisiin en sik ilkbahar 56 (%18.6) ve kis
64 (%17) aylarinda; adenoviriisiin de kis 20 (%4.6) ve
ilkbahar 14 (%3.4) aylarinda enfeksiyona neden oldugu
belirlenmistir (11). Bizim ¢alismamizda da rotaviriis ve
adenoviriis en sik ilkbahar ve kig aylarinda pozitif
bulunmustur.

Gelistirilmekte olan asilar, rotaviriis enfeksiyonunun yol
actig1 ciddi hastaligi énemli ol¢lide azaltma vaadinde
bulunur  (16). Rotaviriis agisinin  yayginlagtigi
tilkemizde, 6zellikle son yillara ait rotaviriis sikliginin
arastirilmas1 ve serotiplerin belirlenmesi  6nemlidir.
Hastalarin asilanma durumlarinin  bilinmemesi ve
serotip tayini yapilamamasi ¢alismamizin kisithiliklarini

olusturmaktadir.

Sonug olarak bolgemizde akut gastroenterit vakalarinda
ozellikle ¢ocukluk ¢aginda rotaviriis 6nemli bir sikliga
sahiptir. Basta rotavirus olmak iizere akut viral
gastroenterit etkenlerinin arastirilmasinin hastalarin tani

tedavisinde 6nemli olacagini disiinmekteyiz.

Catisma Beyani: Yazarlar ¢ikar ¢atismasi olmadigini

beyan ederler.

Arastirmacilarin Katki Orant Beyani: Anafikir: DGV,
Analiz: DGV, EGT, IB; Veri saglama: EGT, IB; Yazim:
DGV; Diizeltme: DGV, YTC, KB, AB; Onay: DGV,
YTC, KB, AB

Destek ve Tesekkiir Beyani: Calisma i¢in higbir kurum

ya da kisiden finansal destek alinmamistir.

Etik Kurul Onami: Ondokuz Mayis Universitesi Klinik
Arastirmalar Etik Kurulu; tarih: 26.08.2021; say1 no:
2021/396.

KAYNAKLAR

1. Assis AM. Growth faltering in childhood related to
diarrheae. Eur J Clin Nutr. 2005;59(11)1317-23.

2. Giiltepe B, Yaman G, Cikman A, Gidiiciioglu H.
Cocukluk yas grubu gastroenteritlerde rotavirus ve
adenovirus sikligi. Tirk Mikrobiyol Cem Derg.
2012;42(1):16-20.

3. Banyai K, Estes MK, Martella V, Parashar UD. Viral
gastroenteritis. Lancet. 2018;392(10142):175-86.

4. Kurugdl Z, Devrim 1. Gastrointestinal infections. J
Pediatr Inf. 2014;8:71-81.

5. Kose H, Temogin F. Akut gastroenteritli cocuklarda
adenoviriis ve rotaviriis sikliginin aragtirilmasi.
Flora. 2019;24(1):22-6.

6. Stuempfig ND, Seroy J. Viral Gastroenteritis. In:
StatPearls. Treasure Island (FL): StatPearls
Publishing, 2018.
https://www.ncbi.nIm.nih.gov/books/NBK518995.

Available from

7. Kahyaoglu F, Kirdar S. Akut Gastroenteritli
Hastalarda Insan Bokaviriisin Molekiiler ile
Arastirilmasi. J Biotechnol and Strategic Health Res.
2020:4(3):256-26.

8. Kizirgil A, Karako¢ S. Cocukluk yas grubu akut
gastroenteritlerinde etiyolojik ajanlarin belirlenmesi.
Nobel Med. 2012;8(3):60-5.

9. Comge M, Kafadar D, Erol M, Yigit O. Akut
gastroenteritle acile bagvuran pediatrik

popiilasyonda rotaviriis ve adenovirtis
enfeksiyonlarinin retrospektif analizi. J Pediatr Inf.
2017;11(4):153-60.

10.Yazict V, Manzur Y, Akbulut A. Akut
Gastroenteritli  olgularda rotavirus ve enterik
adenoviriis infeksiyonlarinin sikliginin aragtirilmasi.
Klimik Dergisi. 2013;26(1):13-16.

11.Cayc1 YT, Yilmaz G, Birinci A. Akut gastroenterit
vakalarinda rotaviriis ve adenoviriis sikliginin

aragtirtlmasi.

2017;10(1):61-5.

Pamukkale Tip Dergisi.

KUTFD | 203


https://www.ncbi.nlm.nih.gov/books/NBK518995

Vural DG ve ark.
Gastroenteritlerde Rotaviriis ve Adenoviriis Sikhgi

KU Tip Fak Derg 2022;24(2):289-294
Doi: DOI: 10.24938/kutfd.766573

12.Dogan Y, Eksi F, Karshgil T, Bayram A. Akut
gastroenteritli hastalarda rotaviriis ve adenoviriis
varliginin arastirilmasi. Tiirk Mikrobiyol Cem Derg.
2014;44(1):18-22.

13.Terzi HA, Aydemir O. Akut gastroenteritli
hastalarda rotaviris ve adenoviriis sikliginimn
aragtirilmasi. Sakarya Tip Dergisi. 2018;8(4):746-
52.

14. Giil M, Garipardi¢ M, Ciragil P, Aral M, Karabiber
H, Guler 1. 0-5 yas aras1 gastroenteritli ¢ocuklarda
rotavirus ve adenovirus tip 40/41 arastirilmast.
ANKEM Derg. 2005;19(2):64-67.

15. Ozdemir M, Demircili ME, Feyzioglu B, Yavru S,
Baysal B. Ishalli hastalarda akut viral gastroenterit
etkenlerinin  arastirilmasi.  Selguk  Tip  Derg.
2013;29(3):127-30.

16. Griffin DD, Kirkwood CD, Parashar UD, Woods
PA, Bresee JS, Glass RI et al. National Rotaviriis
Strain  Surveillance System of Collaborating
Laboratories. Journal of Clinical Microbiology.
2000;38(7):2784-7.

KUTFD | 294



DOI:10.24938/kutfd.1097513

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2022;24(2):295-302

Original Article

Ozgiin Arastirma

EXPERIENCE OF SURGICAL TREATMENT FOR CARDIAC TRAUMA: A
SINGLE-CENTERED STUDY

Kardiyak Travmada Cerrahi Tedavi Deneyimi: Tek Merkezli Calisma

Semih Murat YUCEL!

,Fatih CALISKAN?

Ondokuz Mayis University, Faculty of Medicine, Department of Cardiovascular Surgery, SAMSUN, TURKIYE
2Ondokuz Mayis University, Faculty of Medicine, Department of Emergency Medicine, SAMSUN, TURKIYE

ABSTRACT

Objective: Cardiac trauma has a high mortality rate and requires
emergency diagnosis and surgical treatment. This retrospective
study was planned to evaluate outcomes of patients who
underwent urgent surgical treatment for cardiac trauma using
valuable injury scoring systems.

Material and Methods: All traumatic patients who applied to our
emergency service and performed surgical operations due to
cardiac trauma between January 1985 and November 2021 by
cardiovascular surgeons, were analyzed retrospectively. The
patients with iatrogenic cardiac trauma after the percutaneous
intervention were also included in the study population. Cardiac
injury scales such as physiological index (PI), penetrating cardiac
trauma index (PCTI), penetrating thoracic trauma index (PTTI),
and American Association for the Surgery of Trauma/Organ Injury
Scale (AAST/OIS), were calculated in all patients for clinical
severity.

Results: In this study, 39 patients were enrolled. 24 patients
(61.6%) had penetrating, 13 (33.3%) iatrogenic, 2 (5.1%) blunt
cardiac injuries. 15 patients (38.5%) had penetrating stab wounds,
and 9 (23.1%) had gunshot wounds. The mean age of the patients
was 48.3+19.0 (min: 6-max: 87) years, and 79.6% were male. The
most frequently injured cardiac chambers were right ventricle
(RV) (46.2%), left ventricle (LV) (25.6%), right atrium (RA)
(10.3%), and coronary arteries (10.3%), respectively. While the
number of patients with cardiac tamponade was 25 (64.1%),
additional abdominal injuries were detected in 6 (15.4%) patients.
80% of the patients with cardiac tamponade survived (p=0.006).
The mortality rate was 35% for penetrating injuries in this study.
Conclusion: This study, which included patients with cardiac
trauma from a single-center, draws attention in terms of showing
the negative effect of cardiac tamponade on mortality. Our study
outcomes also do not support the old dictum that left ventricular
injuries have higher mortality.

Keywords: Heart injuries, surgery, cardiac injury severity index,
penetrating, blunt

0z

Amac: Kardiyak travma yiiksek mortalite oranma sahiptir ve

acil tan1 ve cerrahi tedavi gerektirir. Bu retrospektif ¢alisma,
kardiyak travma nedeniyle acil cerrahi tedavi uygulanan
hastalarin sonuglarmni kardiyak yaralanma skor sistemleri
kullanilarak degerlendirmek amaciyla planlandi.

Gere¢ ve Yontemler: Ocak 1985-Kasim 2021 tarihleri
arasinda acil servisimize basvuran ve kardiyak travma
nedeniyle cerrahi operasyon gegiren tiim travmali hastalar
retrospektif olarak incelendi. Perkiitan girisim sonrasi
iyatrojenik kalp travmasi gelisen hastalar da caligma
popiilasyonuna dahil edildi. Tiim hastalarda fizyolojik indeks
(PI), penetran kardiyak travma indeksi (PCT]I), penetran torasik
travma indeksi (PTTI) ve American Association for the Surgery
of Trauma Organ Injury Olcegi (AAST/OIS) gibi kardiyak
yaralanma Slgekleri ile klinik siddet hesaplandi.

Bulgular: Calismada 39 hasta yer aldi. Hastalarin 24’tinde
(%61.6) penetran, 13’{inde (%33.3) iyatrojenik, 2’sinde (%5.1)
kiint kalp yaralanmasi vardi. Hastalarin 15’inde (%38.5) delici
bigak yarasi, 9’unda (%23.1) atesli silah yaralanmasi vardi.
Hastalarin yas ortalamasi 48.3£19.0 (min: 6-maks: 87) /yil ve
%79.6’s1 erkekti. En sik yaralanan kalp bosluklari sirastyla sag
ventrikiil (RV) (%46.2), sol ventrikiil (LV) (%25.6), sag
atriyum (RA) (%10.3) ve koroner arterler (%10.3) idi. Kardiyak
tamponadli hasta sayis1 25 (%64.1) iken, 6 (%15.4) hastada ek
karin yaralanmasi tespit edildi. Kardiyak tamponadli hastalarin
%80’1 hayatta kald1 (p=0.006). Bu ¢alismada mortalite orani,
penetran yaralanmalar i¢in %35 olarak bulunmustur.

Sonu¢: Calismamizin verileri, mortalite iizerine kardiyak
tamponadin negatif etkisi oldugunu gostermekle birlikte sag ve
sol  ventrikiil
karsilastirmasinda istatistiksel bir fark gostermemistir. Calisma

yaralanmasimnin ~ mortalite  acisindan
sonuglarimiz, sol ventrikill yaralanmalarinin daha yiiksek
mortalite  gosterdigi  seklindeki gorlisii  de

desteklememektedir.

eski

Anahtar Kelimeler: Kalp yaralanmalari, cerrahi, kardiyak
varalanma siddet indeksi, penetran, kiint
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INTRODUCTION

Cardiac trauma has a high mortality rate. It requires
emergency diagnosis and treatment. Approximately 1%
of all traumas that require urgent surgical treatment
consist of cardiac trauma (1). Chest injuries cause 25%
of trauma-related deaths (2). Cardiac traumas constitute
40% of all deaths caused by chest traumas (3). Ludwig
Rehn reported the first successful surgical treatment of
cardiac injury in 1896 (4,5). Cardiac trauma is classified
as blunt, penetrating, and iatrogenic. The most common
causes of blunt cardiac trauma are traffic accidents,
industrial accidents, and falling from height. Penetrating
cardiac trauma often consists of stab wounds and
gunshot wounds. latrogenic cardiac trauma may occur
due to invasive cardiac procedures and adhesions after
reoperations or radiotherapy. Blunt cardiac traumas are
more common in developed countries. In these
countries, penetrating cardiac traumas are caused mainly
by gunshot wounds. In our country and other developing
countries, stab wounds are mostly causes of penetrating
cardiac traumas. Penetrating cardiac traumas have a
high risk of mortality, so they require rapid diagnosis
and treatment (6). Nowadays the survival rate of patients
with penetrating cardiac trauma has increased as a result
of the more quickly transport of trauma patients by
ambulance and the developments in diagnostic and
treatment methods in emergency services. Despite all
these developments, only 6% of patients with
penetrating cardiac trauma can reach the hospital alive.
If the essential interventions are not performed
immediately, half of these lucky patients also die within
a few minutes (7). The probability of cardiac trauma is
quite high in patients with penetrating thoracic trauma
within the cardiac box. Even if the clinical condition of
these patients is very stable, probability of cardiac
trauma should be excluded. The cardiac box is defined
by the nipples laterally, the clavicles superiorly, and
costal margin inferiorly (8). It should be kept in mind
that cardiac trauma may occur even a patient with

gunshot injury who has entry holes outside the thorax

cavity. Detailed physical examination and radiological
tests should be performed in these patients without
delay. Cardiac trauma may occur in a wide spectrum
from simple pericardial injury to full-thickness injury of
the myocardium. Thus, these patients may present to the
emergency department clinically asymptomatic or in
unstable clinical conditions such as pericardial
tamponade, hemorrhagic shock, or cardiac collapse.
Even in a stable patient with suspected cardiac trauma,
essential radiological examinations (chest x-ray, cardiac
ultrasonography, computed tomography) should be
performed without delay. Because these patients may
deteriorate very quickly. Unstable patients should be
taken to operating room immediately. If these patients
cannot be transferred to the operating room within few
minutes due to physical structure of the hospital,
emergency (resuscitative) thoracotomy may be a life-
saving intervention (9). This retrospective study was
planned to evaluate the outcomes of patients who
underwent urgent surgical treatment for cardiac trauma

using valuable injury scoring and scale systems.

MATERIALS AND METHODS

This was a retrospective cohort study, and it was
approved by the local ethics committee (Ondokuz May:s
University Clinical Research Ethics Committee,
date:29.12.2021, issue number: 2021/604). All
traumatic patients who applied to our emergency service
and were operated by cardiovascular surgeons due to
cardiac trauma between January 1985 and November
2021 were analyzed retrospectively. Patients with
iatrogenic cardiac trauma due to percutaneous cardiac
intervention were also included in this study population.
This study was conducted with 39 patients who met the
study inclusion criteria.

Demographic findings, cause of trauma, injured heart
chamber, concomitant organ injury, initial vital signs,
diagnostic tests, surgical procedures, and mortality

status recorded. Cardiac trauma severity scores were
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calculated for each patient. Echocardiographic
examination was performed for all survived patients
after the cardiac operation and before discharge. All data

were recorded in the study form.
Cardiac Trauma Severity Indexes and Scales

Some scales and indexes (Physiological index,
penetrating cardiac trauma index, penetrating thoracic
trauma index, and American Association for the Surgery
of Trauma/Organ Injury Scale) may be used to evaluate
the rate of postoperative survival in patients with cardiac
trauma. These scales were calculated in all patients.
These four scale systems were used to determine the
effect of preoperative hemodynamic status and severity
of organ trauma (cardiac, thoracic, and other organs) on

mortality rates in cardiac injured patients.

Physiological index (PI) was calculated as follows: 5
points for a patient in a stable condition, 10 points in a
conscious patient with systolic blood pressure less than
80 mmHg, 15 points in a semiconscious patient with a
thready pulse-gasping respiration and no measurable
blood pressure, and 20 points in an unconscious patient
with no vital signs but with some signs of life

immediately before being brought to the hospital.

Penetrating thoracic trauma index (PTTI) was calculated
as follows: Each organ in thorax cavity has an injury risk
factor from 4 to 5, and then this number is multiplied
with numbers from 1 to 5 according to injury severity of
this organ, and the sum of all organs multiplication

results give us patient's PTTI score.

Penetrating cardiac trauma index (PCTI) is a
multiplication of 5 (cardiac risk factor in PTTI) with
injury severity number from 1 to 5 (1: tangential,
involving pericardium or wall up to endocardium, 2:
single right-sided chamber, 3: comminuted tears of a
single chamber, 4: multiple chambers isolated right
atrium or left ventricle, and 5: coronary injury, major
intracardiac defects) (9,10).

The Organ Injury Scaling Committee of the American
Assaociation for the Surgery of Trauma (AAST/OIS) has

developed severity scores for spleen, liver, extrahepatic
biliary, pancreas, duodenum, small bowel, colon,
rectum, abdominal vascular, diaphragm, kidneys, ureter,
bladder, urethra, chest wall, heart, lungs, and thoracic
vascular injuries (11). These OISs are classification
schemes based on an anatomic description, scaled from
I to VI, representing the least to most severe injury. The
Organ Injury Scale for heart injury according to the
American Association for the Surgery of Trauma, was

used in our study.
Statistical Analysis

IBM, SPSS Statistics (Version 22.0 for Windows, SPSS
Inc, Chicago, IL, USA) was used for statistical analysis
of the data. Data were expressed as meantstandard
deviation, median (minimum-maximum), and number
(%) after determining whether the data were parametric
or non-parametric. The Shapiro-Wilk test was used to
evaluate the conformity of the quantitative data
distribution to a normal distribution. In the comparisons
of quantitative variables between groups, Student's t-test
was used for those with normal distribution and Mann
Whitney U test for those without normal distribution.
Frequency data were compared using Pearson chi-
square and Fisher's Exact tests. A multivariate binomial
logistic regression model was employed to analyze the
relationship between clinical status and mortality. 95%
confidence intervals for odds ratios were calculated. The
statistical significance level was accepted as p<0.05 for

all tests.

RESULTS

In this study, 39 patients who operated due to cardiac
trauma were evaluated. Twenty-four patients (61.6%)
had penetrating, 13 patients had (33.3%) iatrogenic, 2
patients had (5.1%) blunt cardiac injuries. Fifteen
patients (38.5%) had penetrating stab wounds, and 9
patients had (23.1%) gunshot wounds (Table 1).
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Table 1: The characteristics of cardiac trauma patients

Total Survived Dead P value
n (%) n (%) n (%)
Gender Male 30 (76.9) 20 (66.7) 10 (33.3) 0.542
Female 9(23.1) 5 (55.6) 4 (44.4) '
Age groups (year) <35 12 (30.8) 7 (58.3) 5(41.7)
35-64 18 (46.2) 12 (66.7) 6 (33.3) 0.882
>65 9(23.1) 6 (66.7) 3(33.3)
Type of injury Penetrating cardiac trauma / Stab 15 (38.5) 13 (86.7) 2 (13.3)
mechanism wound
Penetrating cardiac trauma / 9(23.1) 3(33.3) 6 (66.7) 0.065
Gunshot wound
latrogenic cardiac trauma 13 (33.3) 8 (61.5) 5(38.5)
Blunt cardiac trauma 2(5.1) 1 (50.0) 1 (50.0)
Injured heart Right atrium 4 (10.3) 4 (100) 0(0.0)
champer Right ventricle 18 (46.2) 11 (61.1) 7(38.9)
Left atrium 2(5.1) 1 (50.0) 1 (50.0) 0.473
Left ventricle 10 (25.6) 6 (60.0) 4 (40.0)
Coronary artery 4 (10.3) 3 (75.0) 1 (25.0)
Intraventricular septum 1(2.6) 0(0.0) 1 (100)
Cardiac tamponade  Present 25 (64.1) 20 (80.0) 5 (20.0) 0.006
Absent 14 (35.9) 5(35.7) 9(64.3) '
Additional Present 6 (15.4) 3 (50.0) 3 (50.0) 0.434
abdominal injury Absent 33 (84.6) 22 (66.7) 11 (33.3) '

The mean age of the patients was 48.3£19.0 (min: 6-
max: 87) /years, and 79.6% were male. The most
frequently injured cardiac chambers were RV (46.2%),
LV (25.6%), RA (10.3%), and coronary arteries
(10.3%), respectively. While the number of patients
with pericardial tamponade was 25 (64.1%), additional

abdominal injuries were detected in 6 (15.4%) patients.

Thirty-four patients (87.2%) were operated through
midline sternotomy incision. Left anterior thoracotomy
was  performed for 5  patients (12.8%).
Pericardiocentesis wasn’t performed in any patient for
diagnosis or treatment. Emergency (resuscitative)
thoracotomy wasn’t performed in any patient. In
patients with  partially stable  hemodynamics,
pericardiotomy was performed in a controlled manner
and the presence of active bleeding was investigated.
Active bleeding was controlled by manual compression
method or using of appropriate clamps (Satinsky's
Clamp, Duval Clamp) or by inflating the balloon of the

Foley catheter inserted into the defect. Pericardiotomy

was performed very quickly in patients with cardiac
arrest or ventricular fibrillation. If there was active
bleeding, it was controlled as described above. Internal
cardiac massage and/or defibrillation were started
immediately. After establishing a regular cardiac rhythm
and adequate arterial blood pressure, the cardiac repair
was performed. Ventricular and atrial injuries were
repaired with single 3-0 or 4-0 monofilament
polypropylene sutures that are supported with Teflon
pledgets or pericardial patch. Other concomitant organ
injuries  were also repaired  simultaneously.
Cardiopulmonary bypass (CPB) was obligatory in two
patients (5.1%). One of these patients had blunt cardiac
trauma due to an in-vehicle traffic accident. This patient
had active bleeding from the left posterolateral side of
the main pulmonary artery. CPB was established
because sufficient view could not be provided for active
bleeding control and surgical repair. The 2.0x1.5 cm
defect in the left atrium wall was repaired using separate

pledget sutures and a pericardial patch. This patient
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couldn’t wean from CPB despite full-dose multiple +
inotropic drug and intra-aortic balloon pump (IABP)
support and died at the end of the operation. The other
patient had a penetrating cardiac injury with a knife.
Echocardiography performed in the emergency room
revealed pericardial tamponade, left ventricular injury,
and muscular ventricular septal defect (VSD). In support
of CPB, VSD repair with synthetic patch and left
ventricle repair with Teflon felt were performed. This
patient was died on the 3rd postoperative day due to
sepsis + multi-organ failure who could be weaned from
CPB with IABP support. There wasn’t additional organ
injury in these two patients. All patients underwent
transthoracic echocardiography a day after the operation
and one day before discharge. The echocardiographic
control examinations investigated ventricular functions
and the presence of pericardial effusion, valve

insufficiency, and septal defects.

Fourteen (35.9%) of the patients were dead, and 25
(64.1%) were alive. 71.4% of dead patients and 80.0%

of survivors were male. The median age of dead patients

was 53.5 (min:13-max:87) years, while it was 51 (6-77)
years in survived patients. There was no statistically
significant difference between the two groups in terms
of gender, age groups, and mean age (p=0.54; 0.88, and
0.66, respectively) (Table 1 and 2). According to the
injury mechanism, it was observed that 66.7% of the
patients with penetrating/gunshot wounds, 13.3% with
penetrating/stab wound injuries, and 38.5% with
iatrogenic injuries died. There was no significant
difference between the four groups in terms of injury
type (p=0.065). 80% of the patients with cardiac
tamponade survived (p=0.006) (Table 1).

When patients with cardiac trauma were evaluated in
terms of laboratory findings and cardiac trauma severity
scores, the median Pl value of the patients who died
(17.5) was significantly higher than the median P1 (10.0)
of the patients who survived (p=0.007). However, the
median length of stay (8 days) in survived patients was
higher than the median length of stay (1 day) in patients
who died (p<0.0001) (Table 2).

Table 2: Comparison of cardiac trauma scores and laboratory results of survived and dead patients with cardiac trauma

Survived Dead p value
Age (year) 473 £17.9 50.2£21.6 0.660*
Hematocrit 29.0 (21-46) 27.5(17-38) 0.403*
PI 10.0 (5-20) 17.5 (5-20) 0.007*
PCTI 20.0 (10-25) 15.0 (10-25) 0.575*%
PTTI 20.0 (10-28) 19.0 (10-32) 0.413*
AAST 5.0 (2-5) 5.0 (3-5) 0.434*
Length of stay in hospital (day) 8.0 (5-50) 1.0 (1-10) <0.0001*
#Student t test, *Mann-Whitney U test

In our study, variables (cardiac tamponade, PI, length of DISCUSSION

stay) that were determined to be significantly different
between survived and dead patients in statistical
analyzes were modeled and a multivariate logistic
regression analysis was performed. However, no
predictive risk factor for death was determined in the

analysis (p>0.05, for all variables).

Cardiac trauma is one of the most dangerous organ
traumas that may result in death if the patient is not
treated immediately. Even today, penetrating and blunt
cardiac traumas may occur due to common causes such

as war, terrorist incidents, societal violence, and traffic
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accidents. In addition, percutaneous cardiac intervention
methods may lead to iatrogenic cardiac injuries (9,12).
In this study, the penetrating injuries constituted the

dominant group in accordance with the literature.

Positive developments in health services in many
countries, especially in our country (rapid transport by
ambulance, fully equipped emergency departments)
increase the chances of survival of patients with cardiac
trauma. The mortality rate of this study was 35% for
penetrating injuries. A high-volume centered study
showed the mortality was 95% in the prehospital phase
and 50% in the in-hospital phase (13).

Right/left anterolateral thoracotomy or median
sternotomy may be preferred for surgical treatment of
cardiac trauma. Thoracotomy incision can be performed
quickly by using a simple retractor, so it is especially
preferred in hospitals where cardiac operations are not
performed routinely. However, it may be challenging to
reach the cardiac chambers on the opposite side and set
up cardiopulmonary bypass when it is essential by the
anterolateral thoracotomy incision (6,14). Emergency
thoracotomy may be a life-saving intervention for
patients who cannot tolerate transfer to the operating
room. Median sternotomy is the more preferred
approach for the treatment of cardiac injury in hospitals
where routinely cardiac operation is performed. Injuries
of all cardiac chambers and both lungs can be repaired
by median sternotomy incision. When it's required,
cardiopulmonary bypass can be set up very quickly. It is
a less painful incision than thoracotomy (9,14).
However, there were no patients who underwent
emergency thoracotomy in our study. We can explain
this situation with the proximity of the emergency
trauma room and the operating room and the experience
of the emergency trauma team. It is seen that patients
with right ventricular wall injuries were the dominant
group in accordance with the literature. The literature
has reported that ventricular wall injuries, especially left
ventricular injuries, have higher mortality than right

ventricular injuries (12). When the injured heart

chamber and mortality were compared, no statistically
significant difference was found in our study. This
situation has been previously emphasized by Asensio et
al. (15).

Many studies have investigated the effect of
preoperative clinical conditions or additional organ
injuries in patients with cardiac trauma on postoperative
survival rates. Many contradictory reports in the
literature emphasize the impact of pericardial
tamponade on mortality rates in patients with cardiac
trauma. GOz et al., published a report of 52 patients who
were operated on for cardiac trauma (7). This study
emphasized that pericardial tamponade had a
statistically significant positive effect and hemothorax
had a statistically significant negative effect on mortality
rates. The authors emphasized that pericardial
tamponade would limit active bleeding from the injured
heart chamber, even for a short time, and bleeding into
the pleural space would accelerate the formation of
hemorrhagic shock. Buchman et al. reported that the
presence of pericardial tamponade didn’t affect
mortality rates in patients with cardiac trauma (16).
Ceviker et al. said that pericardial tamponade had a
significant negative effect on mortality in their study
involving 96 patients operated for penetrating cardiac
trauma (17). Moreno et al. suggested a protective effect
of the cardiac tamponade by reporting 73% (with
tamponade) versus 11% (without tamponade) survival
(18). In our study, which supports the findings of
Ceviker et al., and Moreno et al., mortality was
statistically significantly lower in patients who

developed cardiac tamponade.

Ivatury et al. first emphasized in their study in 1987 that
Pl, PCTI, and PTTI are useful indexes in determining
the prognosis of patients with cardiac injury. The
performance of the indexes used in this study was
validated by a statistically significant (p<0.001)
seperation between survivors and nonsurvivors (10).
Similarly, Aksoyek et al. used the AAST/OIS scale
together with the indexes (PI, PCTI, and PTTI) used by
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Ivatury et al., and the results of all indexes were
statistically significant in determining mortality. In this
study, nonsurvivors had higher AAST/OIS scores, and
it was emphasized that this score system is a useful scale
in determining prognosis. The authors stated that the
AAST/OIS scale is more complex but can also be used
in blunt heart injuries (9). In the present study, we also
used these four scoring systems (PI, PCTI, PTTI, and
AAST/OIS). Only the Pl score was statistically
significant in determining mortality in our patient group
(p<0.007).

Isolated cardiac traumas are rare and can be studied
more easily retrospectively. Therefore, our study has the
limitations of any retrospective study. Due to the
deficiencies in the patient files, the relationship between
injury time and admission time could not be evaluated
in the study. Although our study showed the results of
patients with cardiac trauma over a broad period,
prospective studies are needed since it has the

limitations of retrospective studies.

In a conclusion, this study draws attention in terms of
showing the negative effect of cardiac tamponade on
mortality. Our study also doesn’t support the old dictum
that left ventricular injuries have higher mortality. The
possibility of performing prospective studies in patients
with cardiac injury is limited, and there is no specific
and reliable trauma index/scale for these patients yet.
For this purpose, multicenter, prospective studies with
more extensive patient series are needed to determine
the effectiveness of such indexes in predicting mortality

in patients with cardiac injury.
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Ozgiin Arastirma

A COMPARATIVE STUDY:
HOW WERE CLINICAL RESEARCH ACTIVITIES AFFECTED IN THE
FIRST YEAR OF THE PANDEMIC COMPARED TO THE PREVIOUS
YEAR?

Karsilastirmali Bir Arastirma:
Onceki Yila Kiyasla Pandeminin Ilk Yilinda Klinik Arastirma Faaliyetleri Nasul Etkilendi?
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ABSTRACT

Objective: The main purpose of this study is to determine how
clinical research activities in a Clinical Research Center in Ankara
are affected by the Covid-19 pandemic.

Material and Methods: In the study, we compared clinical trial
activities before the pandemic (March 2019-February 2020) and
during the pandemic (March 2020-February 2021) for two 12-
month time periods. Data were collected from site coordinators,
with strict attention to the confidentiality of volunteer data. Data
were grouped as the number of studies newly initiated, closed, and
closed to enrollment; number of scheduled, unscheduled, delayed,
missed, and telephone visits according to study protocols; number
of new patients screened, screening failures, new patients enrolled
in studies, number of patients who dropped out for various reasons
and the number of direct or online monitoring visits.

Results: According to our study, while the number of newly
opened clinical trials during the pandemic period was adversely
affected, clinical trial patient visits were carried out successfully
despite delays. Compared to the pre-pandemic period, an increase
was observed in the number of patients newly screened and
enrolled in clinical trials and also in the number of patients
excluded from the study, while a decrease was observed in the
number of screening failures. It was seen that there was a shift
towards online methods in monitoring visits made during the
pandemic period.

Conclusion: While clinical research centers around the world
were adversely affected during the pandemic period, it was
observed that the clinical research activities in the center where we
conducted the study were carried out successfully despite the
setbacks.

Keywords: Clinical trials, covid-19 pandemic, oncology hospital,
cancer, clinical research center

0z
Amag: Bu calismanin amaci, Ankara'da bulunan bir Klinik

Arastirma Merkezi'ndeki klinik aragtirma faaliyetlerinin Covid-
19 pandemisinden nasil etkilendigini belirlemektir.

Gereg ve Yontemler: Calismada, pandemi 6ncesi (Mart 2019-
Subat 2020) ve pandemi sirasinda (Mart 2020-Subat 2021)
klinik arastirma faaliyetlerini 12 aylik iki zaman dilimini
karsilastirdik. Veriler, goniilli verilerinin gizliligine dikkat
edilerek saha koordinatorlerinden alindi ve yeni baslatilan,
kapatilan ve hasta alimina kapanan ¢alima sayisi; ¢alisma
protokollerine gore planli, plansiz, gecikmeli, yapilmayan ve
telefonla yapilan hasta vizitlerinin sayisi; taranan yeni hasta
sayisi, tarama basarisizliklarl, ¢aligmalara kaydedilen yeni
hasta ve cesitli nedenlerle ¢aligmadan ayrilan hasta sayisi;
dogrudan veya ¢evrimigi izleme vizitlerinin sayisi seklinde
gruplandirildi.

Bulgular: Caligmamiza gore pandemi doneminde yeni agilan
klinik aragtirmalarin sayis1 olumsuz etkilenirken, klinik
aragtirma hasta ziyaretleri gecikmelere ragmen basariyla
gergeklestirildi. Pandemi 6ncesi doneme goére tarama sayist,
klinik arastirmalara alinan hasta sayis1 ve ¢aligma dig1 birakilan
hasta sayisinda artig, tarama basarisizliginda ise azalma
gozlendi. Pandemi doneminde yapilan izleme ziyaretlerinde
online yontemlere dogru bir kayma oldugu goriildii.

Sonu¢: Pandemi doneminde diinya genelinde klinik arastirma
merkezleri olumsuz etkilenirken, ¢aligmay: yiriittiiglimiiz
merkezdeki klinik arastirma faaliyetlerinin aksiliklere ragmen
basartyla yiiriitiildiigli gézlemlendi.

Anahtar Kelimeler: Klinik arastirmalar, covid-19 pandemisi,
onkoloji hastanesi, kanser, klinik arastirma merkezi
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INTRODUCTION

Covid-19 has spread rapidly since the first case was
reported in Wuhan, China in December 2019 and it was
announced as a pandemic by the World Health
Organization (WHO) on March 11, 2020. The first case
in Turkey was reported on the same day (1,2). The virus
has rapidly spread around the world, as of 18 January
2022, more than 340 million infected people, including
more than 5 million deaths were reported, according to
WHO (3).

In Turkey, the majority of public or private hospitals
were announced as Pandemic Hospitals with a Ministry
of Health (MoH) decree on 20 March 2020. “Pandemic
Hospital” was formally defined as a hospital in which
the diagnostic and treatment processes are carried out for
patients with a definitive diagnosis of Covid-19
infections. A guide document was published by the
MoH designated that a definitive diagnosis of Covid-19
infection can be made by two infectious diseases and
clinical microbiology specialists or chest disease,
internal medicine and/or a third level adult intensive care
unit specialist (4).

During the Covid-19 Pandemic, the hospital where we
conducted this study was declared a "clean hospital™ and
in this context, all patients diagnosed with Covid-19 in
this hospital were quarantined and immediately

transferred to the pandemic hospitals.

The hospital has Clinical Research Center along with a
separate Phase | clinic since 2017. There were 46
different clinical trials going on at the hospital at the start
of the pandemic. With the declaration of a clean hospital
during the pandemic period, clinical studies could be
continued despite various disruptions. In this study we
planned to investigate the effects of the pandemic in

clinical trial center activities.

MATERIALS AND METHODS

The ethics approval of the study was obtained from the

hospital’s Ethics Committee (University of the Health

Sciences Dr. Abdurrahman Yurtaslan Ankara Oncology
Training and Research Hospital Clinical Research
Ethics Committee, date: 27.05.2020; issue number:
2020-07/713.), with the study protocol presented.

The first case of Covid-19 in Turkey, which was
approved both with clinical signs and laboratory tests,
was seen in March 2020. For comparisons, the period
between March 2019-Feb 2020 (pre-pandemic period)
and the period between March 2020 and February 2021

(pandemic period) were selected.

This study is a retrospective chart review study. We
recorded the number of studies newly initiated, closed,
and closed to enrollment; number of scheduled,
unscheduled, delayed, missed, and telephone visits
according to study protocols; number of new patients
screened, screening failures, new patients enrolled in
studies, number of patients who dropped out for various
reasons and the number of direct or online monitoring
visits. These data were obtained from site coordinators
assigned for clinical research studies. We definitely
followed the confidentiality of the research. Descriptive
statistical analysis methods were implemented and
results were expressed as number and percentage

changes.

RESULTS

During the pre-pandemic period, there were 46 clinical
studies being conducted, consisting of mostly Phase 111
studies. Although, 10 new studies were initiated in the
pandemic period (47.36% decrease), 19 studies were
started in the pre-pandemic period. While the number of
closed studies in the prepandemic period was 5, 6 studies
were closed during the pandemic period with an increase
of 20%. However, due to low recording/non-
registration, there were 6 recruitment closed studies in
the pre-pandemic period and only 2 recruitment closed
studies in the pandemic period (66% decrease) (Graph
1).
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Graph 1: Status of pandemic clinical trials at the selected center

Compared to the prepandemic period, according to study protocols, scheduled visits decreased by 8.8% during the
pandemic period, while unscheduled visits, often due to adverse events, increased by 92%. Delayed visits increased by
about 9 times and the number of unmade visits increased by about 2.3 times. On the other hand, a 35% increase in the
number of phone calls was observed (Graph 2).
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Graph 2: Comparison of clinical trial visits
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An increase of 22.5% was seen in the number of new
patient screenings and 50% increase in the number of
enrolled patients compared to prepandemic period. A
reduction of 17% was observed in the number of
screening failures during the pandemic period. In the

pandemic period, the number of patients excluded from

the study increased slightly by 15% because of various
reasons (Graph 3).

Regular monitoring visits performed by the sponsors or
legal representatives of sponsors (CRO) decreased by
5% during the pandemic period, and compared to the
pre-pandemic period, the number of telephone or online

monitoring visits increased by 241% (Graph 4).
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DISCUSSION

Phase studies are a significant part of the new drug
development process. The economic size of the global
clinical research market has reached 44.3 billion USD in
2020 and is expected to grow by 5.7% annually from
2021 to 2028 (5). Turkey is a country which has
performed 3575 active clinical studies (1.2% of
worldwide) as of 28 February 2019 (6).

Clinical Pharmaceutical Research is assumed to be one
of the sectors that will be adversely affected during the
pandemic. The FDA announced that there may be
difficulties in conducting clinical trials due to Covid-19
contamination for field personnel or study patients, as
well as quarantine conditions, center closures, travel
restrictions, dificulties in the supply chain for the
investigational product (7). The following factors may
also negatively contribute to the obstacles observed. The
sources of health systems have been almost entirely
allocated to the pandemic struggle at this time. Most of
healthcare professionals have focused mainly on
increasing daily activities due to the pandemic rather
than clinical research. Pharmaceutical companies have
allocated their energies and resources into vaccine and
pharmaceuticals for Covid-19, and at this point, they
have been encouraged by governments. Therefore,
many non-Covid-19 clinical trials have been postponed,

and previously started studies have been ceased.

Analysis of data on “ClinicalTrials.gov” indicates that
more than 200 interventional oncology studies were
suspended as a result of COVID-19 in March and April
2020 (8). Many study centers were closed during the
pandemic period. Patients' interest in clinical trials has
also decreased. International Medidata Solutions, an
organization serving worldwide electronic clinical
research data, published an analysis at September 2020
with data from 5222 studies, 198120 study sites.
According to this report, there is a 10% and 20%
reduction in new patients entering to trials per center in
July and August 2020 compared to the pre-Covid
baseline from 11 months of 2019 data (9).

Due to the regulations such as travel restrictions and
curfews applied during the outbreak, the number of
admissions to hospitals decreased and this led to a
decrease in the recruitment of new patients to clinical
trials globally. This reduction is observed in the number
of new patient screenings and the number of new
patients enrolled in trials. However, in the center where
we conducted this study, compared to the pre-pandemic
period, there was a 22.58% increase in the number of
new patient screenings and a 50% increase in the new
patient enrollment during the pandemic period. It is also
noteworthy that there was a small decrease (-17.24%) in
the number of the screening failures. But there was a
slight increase (15.38%) in the number of patients who
were excluded from the study, either voluntarily or for
other reasons including death. This relative goodness in
screening and enrollment of new patients will provide
an advantage to this center compared to other centers in

conducting clinical research activities.

As can be understood from the figures, the current
clinical trials have been successfully carried out in this
center despite many difficulties. Compared to the
previous period, a slight reduction (8.87%) in the total
number of scheduled visits observed. During clinical
studies, it may be necessary to make unscheduled visits
to patients at dates not specified in the protocols, mostly
due to adverse events. Compared to the prepandemic
period, an increase of 92% was observed in the number
of unplanned visits during the pandemic period. Among
the reasons for this increase, the clinical trial patients
being infected with Covid-19 may be a factor. The
number of delayed visits increased by about 10 times (5
to 51). There was a 233% increment (3 to 10) in the
number of visits that cannot be performed. These are
considered to be due to travel restrictions and are not
considered to be specific to the hospital. Despite the
difficulties of pandemic period, visits could be made
even though there were delays.

Monitoring activities by CRO's (Contracted Research

Organisation) on behalf of the sponsor are implemented
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by visiting the center or by telephone/online methods to
check the quality of clinical trial data. In the center
where we conducted this study, although monitoring
visits were mostly made with direct center visits in the
pre-pandemic period, an increase of 241% was seen in
telephone/online methods in the pandemic period. There
was no remarkable difference in direct visits to the

center.

In conclusion, the pressure on non-Covid-19 clinical
drug trials is estimated to continue as long as the Covid-
19 threat continues. The continuation of clinical studies
without being affected by the pandemic and the success
of patient’s treatment and visits have made this center
one step ahead of other centers in the world. The clinical
research center aims to eliminate the damage, caused by
the acute impacts of the pandemic by increasing the
medium- and long-term activities of this center.
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DIYABETIK GEBELERDE YUKSEK GLIKOLIZE HEMOGLOBIN
DUZEYLERININ OBSTETRIK VE NEONATAL SONUCLARA ETKISi

The Influence of High Glycosylated Hemoglobin Levels on Obstetrical and Neonatal Results in
Diabetic Pregnant Women
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07/

Amac: Diyabet metabolik bir hastaliktir ve gebeligin en sik goriilen
komplikasyonudur. Retrospektif olarak yaptigimiz bu ¢alismada,
gestasyonel diyabetes mellitus saptanan gebelerde, HbAlc diizeyleri
ile perinatal sonuglar arasindaki iligskiyi degerlendirmeyi amagladik.
Gere¢ ve Yontemler: Calismamiz, Ocak 2010 ile Aralik 2015
tarihleri arasinda, Dogu Anadolu’da referans merkez olan Atatiirk
Universitesi Tip Fakiiltesi Hastanesi kadin hastaliklar1 ve dogum
poliklinigine bagvuran, 22 hafta ve iizerinde gestasyonel diyabetes
mellitus tanisi alan, dogumu klinigimizde gergeklestirilmis ¢alisma
grubunun (93 vaka) verilerini, diyabetik olmayan kontrol grubunun
(208 vaka) verilerini ve yenidogan yogun bakima yatis verilerini
kapsamaktadir.

Bulgular: Gestasyonel diyabetes mellitus olan grup; HbAlc diizeyi
%6.5 ve lizerinde (37 hasta) ve %6.5un altinda (56 hasta) olan iki alt
gruba ayrilarak kontrol grubuyla karsilastirmali olarak incelenmistir.
Gestasyonel diyabetes mellitus olan ve olmayan gruplar arasinda
sirasiyla; yas, abortus sayisi, 6li dogum sayisi, dogum sekli ve 1.
dakika APGAR skoru agisindan istatistiksel olarak anlamli fark
goriilmedi (p>0.05). Gravida, parite ve yasayan sayisi yoniinden
anlamli fark olup (p=0.005, p=0.003), bu farkin nedeni kontrol
grubuna gore HbAlc <%6.5 olan gestasyonel diyabetes mellitus
grubunun gravida ve paritesinin daha diigilk olmasiydi (sirayla
p=0.004, p=0.005 ve p=0.020, p=0.007 ve p=0.038). Gebelik
haftalarina bakilarak olgularin dagilimlar incelendiginde, kontrol
grubuna gore HbAlc >%6.5 olan gestasyonel diyabetes mellitus
grubunda term orani istatistiksel olarak daha diisiik, ge¢ preterm
orani ise daha yiiksekti (p<0.001 ve p=0.008). HbAlc <%6.5 olan
gestasyonel diyabetes mellitus grubunda bebek dogum agirlig1 daha
yiiksek (p<0.001), her iki alt grupta makrozomi goriilme siklig1 daha
yiiksek bulundu (p=0.023 ve p=0.005). HbAlc >%6.5 olan
gestasyonel diyabetes mellitus grubunda yenidogan yogun bakim
gereksinimi daha fazlaydi (p<0.001).

Sonug¢: Diyabetik gebelerdeki HbA1c degerleri ile yenidogan yogun
bakim yatis oranlar1 arasinda anlamli bir iliski saptanmistir. Bu
acidan bakildiginda, maternal HbAlc seviyesinin yenidogan yogun
bakima yatis agisindan bir risk faktorii olarak kullanilabilecegini
diisiinmekteyiz.

Anahtar Kelimeler: Diyabetes mellitus, pre-hemoglobin A, glikolize
hemoglobin, yogun bakim, yenidogan.

ABSTRACT

Obijective: Diabetes is the most common metabolic
disorder during pregnancy. In this retrospective study, we
aimed to evaluate the association between high HbAlc
levels of pregnant women diagnosed gestational diabetes
mellitus with perinatal outcomes.

Material and Methods: Our study includes 93 pregnant
women who were diagnosed with gestational diabetes after
the 22nd week of pregnancy between 2010 and 2015. The
group with gestational diabetes mellitus was divided into 2
sub-groups whose HbAlc level was 6.5% and over (37
cases) and below 6.5% (56 cases) and examined
comparatively with 208 non-diabetic pregnant women were
used as controls, and the neonatal intensive care admission
data was also analyzed.

Results: Statistically significant difference was not seen
among groups in terms of age, the number of abortus and
stillbirths, the mode of delivery, 1. min. APGAR score
(p>0.05). There was a statistically difference in terms of
gravida, parity and the number of living (p=0.005,
p=0.003), the gravida and parity of the gestational diabetes
mellitus group were lower compared to the control group
(respectively p=0.004, p=0.005 and p=0.020, p=0.007 and
p=0.038). When the distribution of the patients was
examined in terms of pregnancy weeks, the ratio of those
who are term in the gestational diabetes mellitus group,
which is HbAlc >6.5%, compared to the control group and
the ratio of those who are late preterm was statistically
significantly higher (p<0.001 and p=0.008). It was found
that the birth weight in the gestational diabetes mellitus
group, which is HbAlc <6.5% was higher, and the
frequency of macrosomia in both sub-groups was higher
(p=0.023 and p=0.005). Neonatal intensive care needs in the
gestational diabetes mellitus group, which is HbAlc >6.5%,
was higher (p<0.001).

Conclusion: This study is the first one in the field. A
positive correlation was found between high HbAlc levels
and hospitalization in neonatal intensive care unit.
Keywords: Diabetes mellitus, pre-hemoglobin A,
glycosylated hemoglobin, intensive care, newborn.
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GIRIS
Diyabet; gebeligin en sik komplikasyonlarindan biridir
ve insiilinin tretimi ve / veya salimiminda defekt olmasi
sebebiyle gelisen, hiperglisemi ile karakterize metabolik
bir hastaliktir. Gestasyonel diyabetes mellitusun
(GDM), genel prevalansi %3-5 olmakla birlikte,
popiilasyona ve tami kriterlerine bagli olarak %18'e
kadar artig gosterebilir. GDM yayginligindaki bu ¢arpici
artty, saglik hizmetlerini ciddi olarak etkilemekte
oldugundan rutin tarama Onerilmektedir (1). Diyabet
hem gebenin hem de fetiisiin fizyolojik degisimini
onemli Ol¢iide etkiler. Bu durum; iri bebek dolayisiyla
sezaryen  dogum, omuz  takilmasi, = dogum
komplikasyonlarina ~ baghh ~ fetal  olim  gibi
komplikasyonlara  neden  olabilir (2). GDM,
yenidoganda makrozomi, hipokalsemi,
hiperbilirubinemi, hipoglisemi, respiratuar distress
sendromu  (RDS), polistemi  ve  konjenital
malformasyonlarin sebebidir (3). American College of
Obstetrics and Gynecology (ACOG) ve American
Diabetes Association (ADA) tarafindan 6nerilen giincel
tarama programina gore, rutin olarak 24 ve 28. gebelik
haftalarinda; 6nce 50 gr glikoz yiikleme testi, gerekirse
100 gr oral glikoz tolerans testi (OGTT) veya tek seferde
75 gr OGTT ile tarama yapilir (4). Tip 2 diyabet olan
gebeler Tip 1 olanlarla karsilagtirildiginda, diyabet diyet
ve spor ile daha kontrol edilebilir olmasina ragmen
gebelikte ciddi perinatal sonuglar bildirilmistir. En ciddi
gebelik  komplikasyonlari,  konjenital  anomali,
intrauterin 6liim ve yenidogan Oliimleridir (5). Siki
metabolik kontrole ragmen maternal hiperglisemi olan
hastalarda konjenital malformasyon riski yiiksektir.
Maternal hiperglisemi ile Kkonjenital malformasyon
arasinda belirgin korelasyon oldugunu gosteren
calismalara gore, hipergliseminin nonspesifik bir
teratojen oldugu sdylenebilir. (6). Ilk trimesterde
yikkselen hemoglobin Alc (HbAlc) diizeyinin
konjenital malformasyon (6zellikle noral tiip defekti ve

kardiyak defekt) riskini ciddi anlamda artirdigi
bilinmektedir (7). Hem Diinya Saglik Orgiitii hem de

ADA, gebe olmayan kadinlarda Tip 2 diyabet tanis1 i¢in
HbAlc diizeyinin >%6.5 olmasini ve prediyabet tanisi
icin  %5.7-6.4 olmasmi oOnermekle birlikte (8, 9)
verilerin gebelikte kullanimi sinirhidir.

Retrospektif ~ olarak  yaptigimiz  bu  ¢alismada,
gestasyonel diyabet saptanan gebelerin, perinatal
sonuglarmin yiiksek HbAlc diizeyleri ile iliskisini ve

yenidogan sonuglarini degerlendirmeyi amagladik.

GEREC VE YONTEM

Calismamiz, Ocak 2010 ile Aralik 2015 tarihleri
arasinda, Dogu Anadolu’da referans merkez olan
Atatiirk Universitesi Tip Fakiiltesi Hastanesi kadm
hastaliklar1 ve dogum poliklinigine bagvuran, 22 hafta
ve iizerinde GDM tanist alan, dogumu klinigimizde
gerceklestirilmis ¢aligma grubunun (93 vaka) verilerini,
diyabetik olmayan kontrol grubunun (208 vaka)
verilerini ve yenidogan yogun bakima yatis verilerini
kapsamaktadir. Calisma Atatiirk Universitesi Tip
Fakiiltesi Klinik Arastirmalar Etik Kurulu tarafindan
onaylanmistir ~ (Tarih: ~ 17.01.2018, say1  no:
B.30.2ATA.0.01.00/168).

24.-28. haftalarda uygulanan 50 gr OGTT yiiksekligini
takiben 100 gr glikoz testi ile ya da tek seferde 75 gr
OGTT ile GDM tanist konulan hastalar ¢aligmaya dahil
edilmistir. Tokluk kan sekeri ve HbAlc degerleri 2.
trimesterde bakilmustir. HbAlc degerlerine
ulagilamayan ve dogumu baska kliniklerde gergeklesmis
hastalar ¢aligma disinda birakilmistir.

Gruplar yas, gravide, parite, abort ve 0li dogum
Oykiileri; obsterik olarak preeklampsi, HELLP
sendromu, eklampsi, erken membran riiptiiri (EMR),
erken dogum, fetal gelisim geriligi, iri bebek, oligo-
polihidramnios; neonatal sonuglar yenidogan yogun
bakim ihtiyaci, hipoglisemi, RDS, sarilik, hipokalsemi,
polistemi, anemi, sepsis, nekrotizan enterokolit ve
kardiyomyopati varligi agisindan karsilastirildi.

Datalarin analizi IBM SPSS Statistics 25.0 (IBM
Corporation, Armonk, NY, US) paket programinda
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yapildi. Siirekli ve kesikli sayisal degiskenler
Kolmogorov-Smirnov testiyle, varyanslarin
homojenligi Levene testiyle arastirildi. Parametrik test
istatistigi varsayimlari, bagimsiz grup sayist iki
oldugunda Mann Whitney U testi ile ikiden fazla
bagimsiz grup ise Kruskal Wallis testi ile incelendi.
Kruskal Wallis test istatistifi sonuglart anlamli
oldugunda, Dunn-Bonferroni ¢oklu karsilastirma testi
kullanilarak farka sebep olan gruplar saptandi.
Kategorik verilerin analizleri aksi belirtilmedikge
Pearson'un y? testiyle yapildi. Satir ya da siitunlarda
kategorik degigskenlerden en az birinde ikiden fazla
sonug varliginda (RxC), ¢apraz tablolarda boliimlerin en
az ceyreginde, beklenen frekansin 5'in altinda olmasi
halinde ise veriler, Fisher Freeman Halton ile incelendi.
Sonug¢ p <0.05 oldugunda istatistiksel olarak anlamli
kabul edildi.

<
&
@
o
N
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-

Kontrol GDM

YDYBU ihtiyaci yok

Sekil 1: Yenidogan yogun bakim gereksinim oranlari

Kontrol ve GDM gruplar1 arasinda; FGR (Fetal Geligim
Retardasyonu), preeklampsi, eklampsi, HELLP
sendromu, EMR ve amnion sivisi bulgularinda
istatistiksel fark yokken (p>0.05), GDM grubunda
konjenital anomali goriilme sikligi daha fazlaydi
(p=0.027). GDM grubunda sirasiyla; RDS ve
hipoglisemi nedeniyle yenidogan yogun bakim

gereksinim oranlar1 daha fazla iken (p<0.001) diger

BULGULAR

Calismada GDM’li 93 hasta ve kontrol grubunda 208
hastanin verileri retrospektif olarak degerlendirilmistir.
Kontrol ve GDM gruplar1 arasinda sirasiyla; yas,
abortus sayisi, 6lic dogum sayisi, dogum sekli ve 1.dk
APGAR skoru agisindan anlamli fark goriilmedi
(p>0.05). Ancak GDM grubunda gravida, parite ve
yasayan sayilart daha diisiiktli (p<0.05). Gebelik
haftalarina gore vakalarin dagilimlar1 incelendiginde,
kontrol grubuna gore GDM grubunda, term olanlarin
orant daha diisiik, ge¢ preterm olanlarin orani ise
belirgin yiiksekti (p=0.002 ve p=0.025). GDM grubunda
bebek dogum agirligi (p<0.001) ve makrozomi goriilme
siklig1 da daha yiiksekti (p=0.002). Son olarak kontrol
grubuna gore GDM grubunda yenidogan yogun bakim
gereksinim orani da daha fazlaydi (p<0.001) (Sekil 1).

HbAlc<6.5 HbAlc26.5

m YDYBU ihtiyaci var

yogun bakim gereksinim nedenleri acisindan gruplar
arasinda istatistiksel olarak anlamli fark yoktu (p>0.05).
GDM olan grup; HbAlc diizeyi %6.5 ve lizerinde ve
%6.5’un altinda olan iki alt gruba ayrilarak kontrol
grubuyla karsilastirilmigtir. Gruplar arasinda sirasiyla;
yas, abortus sayisi, 6lii dogum sayisi, dogum sekli ve
1.dk APGAR skoru yoniinden istatistiksel olarak

anlamh fark goriilmedi (p>0.05). Gravida, parite ve
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yasayan sayis1 yoniinden istatistiksel olarak anlamli fark
olup (p=0.005, p=0.003), bu farkin sebebi; kontrol
grubuna gore HbAlc <%6.5 olan GDM grubunun
gravida ve paritesinin daha diisiik olmas idi (sirasiyla
p=0.004, p=0.005 ve p=0.020, p=0.007 ve p=0.038).

Gebelik  haftalarma gore olgularm  dagilimlar:
incelendiginde kontrol grubuna gére HbAlc >%6.5 olan
GDM grubunda term gebelerin orani daha diisiikken,
geg preterm gebelerin orani ise daha yiiksekti (p<0.001

ve p=0.008). HbAlc <%6.5 olan GDM grubunda bebek
dogum agirlig1 daha yiiksek (p<0.001), her iki alt grupta
makrozomi goriilme sikligi daha yiiksek bulundu
(p=0.023 ve p=0.005). HbAlc >%6.5 olan GDM
grubunda yenidogan yogun bakim gereksinimi daha
fazlaydi (p<0.001) (Sekil 1).

Son olarak GDM gruplart igerisinde HbA 1¢ diizeylerine
gore tokluk kan sekeri diizeylerinde istatistiksel olarak

anlamli degisim yoktu (p=0.184) (Tablo 1).

Tablo 1: Kontrol ve HbAlc diizeylerine gore GDM alt gruplar arasinda; olgularin maternal, fetal 6zellikleri ve

laboratuvar sonuglari agisindan yapilan karsilastirmalar

Kontrol grubu HbAlc <%6.50 GDM HbAlc >%6.50 GDM ..
(n=208) (n=56) (n=37) p-degeri

Yas (y1l) 34 (30-39) 33 (28-36) 36 (30-39) 0.1437
Gravide 3 (2-5)? 2 (1-4)? 3 (2-6) 0.0057
Parite 2 (1-3)? 1 (0-2)2P 2 (0-4)P 0.0037
Yasayan 2 (1-3)2 1 (0-2)2b 2 (0-3)° 0.0067
Abortus 0 (0-0) 0 (0-0) 0(0-1) 0.794%
Olii dogum 0 (0-0) 0 (0-0) 0 (0-0) 0.118+
Gebelik yas1 (hafta) 38.0 (36.1-38.5)° 37.2 (35.1-38.5) 36.0 (34.0-38.0)° 0.0117
Gebelik haftasi 0.010%
Erken preterm 26 (%12.5) 10 (%17.9) 8 (%21.6)
Term 154 (%74.0)° 35 (%62.5) 17 (%46.0)°
Geg preterm 28 (%13.5)° 11 (%19.6) 12 (%32.4)°
Dogum sekli 0.700%
Normal 53 (%25.5) 14 (%25.0) 7 (%18.9)
C/S 155 (%74.5) 42 (%75.0) 30 (%81.1)
Dogum agirhg (g) 2800 (2300-3180)2 3235 (2762-3600)? 2900 (2100-3700) <0.001t
Makrozomi 4 (%1.9) 5 (%8.9) 5 (%13.5)b <0.001
Apgar 1 8 (8-8) 8 (8-8) 8 (8-8) 0.984+
YDYBU ihtiyaci <0.001%
Yok 147 (%77.0)° 42 (%75.0)° 8 (%21.6)>¢
Var 44 (%23.0)° 14 (%25.0)° 29 (%78.4)b¢
HbAlc - 5.6 (5.3-6.1) 7.5 (6.9-8.5) N/A
TKS - 147 (117-171) 145 (124-181) 0.184¥

+ Kruskal Wallis testi, { Pearson’s ¥ test, q Fisher Freeman Halton testi, ¥ Mann Whitney U test, N/A: Degerlendirme
yapilmadi. a: Kontrol grubu ile HbAlc <%6.5 olan GDM grubu arasindaki fark istatistiksel olarak anlamli (p<0.05), b:
Kontrol grubu ile HbAlc >%6.5 olan GDM grubu arasindaki fark istatistiksel olarak anlaml1 (p<0.05), c: HbAlc <%6.5
olan GDM grubu ile HbAlc >%6.5 olan GDM grubu arasindaki fark istatistiksel olarak anlamli (p<0.05). GDM:
gestasyonel diyabetes mellitus, C/S: sezaryen dogum, YDYBU: yenidogan yogun bakim iinitesi, TKS: tokluk kan sekeri.

Gruplar arasinda sirastyla; intrauterin biiylime geriligi,
preeklampsi, eklampsi, HELLP sendromu ve EMR
bulgular1 yoniinden istatistiksel olarak anlamli fark

yoktu. (p>0.05). HbAlc >%6.5 olan GDM grubunda

polihidramnios goriilme siklig1 istatistiksel anlamli
olarak daha yiiksekti (p=0.004). HbAlc >%6.5 olan
GDM grubunda konjenital anomali daha sik goriildii
(p=0.032) (Tablo 2).
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Tablo 2: Kontrol ve HbAlc diizeylerine gére GDM alt gruplari arasinda olgularin gebelik komplikasyonlar1 yoniinden

yapilan kargilagtirmalar

Kontrol grubu

HbAlc <%6.50 GDM  HbAlc >%6.50 GDM

p-degeri
(n=208) (n=56) (n=37)

intrauterin biiyiime geriligi 30 (%14.4) 2 (%3.6) 5 (%13.5) 0.086+
Preeklampsi 43 (%20.7) 8 (%14.3) 11 (%29.7) 0.198%
Eklampsi 4 (%1.9) 1 (%1.8) 2 (%5.4) 0.318%
HELLP sendromu 6 (%2.9) 4 (%7.1) 3 (%8.1) 0.131%
Erken membran riiptiirii 16 (%7.7) 4 (%7.1) 7 (%18.9) 0.077t
Amnion 0.006%
Normal 167 (%80.3)? 48 (%85.7)° 22 (%59.5)30
Oligohidramnios 35 (%16.8) 6 (%10.7) 9 (%24.3)

Polihidramnios 6 (%2.9)2 2 (%3.6) 6 (%16.2)?

Konjenital anomali 5 (%2.4)2 4 (%7.1) 4 (%10.8)? 0.026%

+ Pearson’s y? test, I Fisher Freeman Halton testi. a: Kontrol grubu ile HbAlc >%6.5 olan GDM grubu arasindaki fark
istatistiksel olarak anlamli (p<0.05), b: HbAlc <%6.5 olan GDM grubu ile HbAlc >%6.5 olan GDM grubu arasindaki
fark istatistiksel olarak anlamli (p=0.009). GDM: gestasyonel diyabetes mellitus.

Tablo 3: Kontrol ve HbAlc diizeylerine gére GDM alt

yapilan kargilastirmalar

gruplar1 arasinda olgularm YDYBU ihtiyag nedenleri agisindan

Kontrol grubu HbAlc <%6.50 GDM HbAlc >%6.50 GDM

(n=191) (n=56) (n=37) p-degert
Sepsis 6 (%3.1) 0 (%0.0) 0 (%0.0) 0.3547
Sarilik 15 (%7.9) 1(%1.8) 4 (%10.8) 0.150%
RDS 9 (%4.7)2 7 (%12.5)° 12 (%32.4)b <0.001%
Hipoglisemi 2 (%1.0)2¢ 5 (%8.9)0¢ 12 (%32.4)2P <0.001%
Hipokalsemi 1 (%0.5) 0 (9%0.0) 2 (%5.4) 0.068F
Anemi 0 (%0.0) 2 (%3.6) 0 (%0.0) 0.055%
NEK 0 (%0.0) 0 (%0.0) 1 (%2.7) 0.1307
KMP 4 (%2.1)2 1 (%1.8)° 5 (%13.5)*P 0.0077

t Fisher Freeman Halton testi, { Pearson’un y? testi. a: Kontrol grubu ile HbAlc >%6.5 olan GDM grubu arasindaki fark
istatistiksel olarak anlamli (p<0.01), b: HbAlc <%6.5 olan GDM grubu ile HbAlc >%6.5 olan GDM grubu arasindaki
fark istatistiksel olarak anlamli (p<0.05), c: Kontrol grubu ile HbAlc <%6.5 olan GDM grubu arasindaki fark istatistiksel

olarak anlaml1 (p=0.007). GDM: gestasyonel diyabetes
enterokolit, KMP: kardiyomiyopati.

RDS ve kardiyomyopati nedeniyle yenidogan yogun
bakim gereksinimi duyma oranlari, HbAlc >%6.5 olan
GDM grupta daha yiiksek saptandi. (Sirasiyla p<0.001
ve p=0.038; p=0.007 ve p=0.035). HbAlc >%6.5 olan
GDM grubunda hipoglisemi nedeniyle yenidogan yogun

mellitus, RDS: respiratuvar distres sendromu, NEK: nekrotizan

bakim gereksinimi olanlarin orani1 daha yiiksek idi
(p<0.001 ve p=0.009). Ayrica, kontrol grubuna kiyasla
HbAlc <%6.5 olan GDM grubunda hipoglisemi
nedeniyle yenidogan yogun bakim gereksinim orani da

istatistiksel olarak daha yiiksekti (p=0.007) (Tablo 3).
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HbA1c <%6.5 olan GDM grubu ile HbAlc >%6.5 olan acisindan anlamli herhangi bir fark saptanmadi

GDM grubu arasinda diyet ve insiilin kullanimi (p=0.084) (Tablo 4).

Tablo 4: GDM grubu igerisinde olgularin diyet durumlari agisindan frekans dagilimlar

GDM HbAlc <%6.50 GDM  HbAlc >%6.50 GDM
p-degeri
(n=93) (n=56) (n=37)
Kontrolsiiz 23 (%24.7) 13 (%23.2) 10 (%27.0)
Diyet 40 (%43.0) 29 (%51.8) 11 (%29.7) 0.084+
insiilin 30 (%32.3) 14 (%25.0) 16 (%43.3)

+ Pearson’un y? testi. GDM: gestasyonel diyabetes mellitus.

TARTISMA

Tip 2 diyabetik gebelerde takiplerin daha sistematik ve
dikkatli yapilmaya baglanmasiyla, perinatal mortalite
oranlar1 Tip 1 ve Tip 2 diyabetik gebelerde hemen
hemen esitlenmistir (5). Maternal diyabet, metabolik
kontrol saglansa da konjenital malformasyonlar
agisindan ciddi bir risk faktoriidiir. Ozellikle erken
haftalarda  saptanmis  hiperglisemi,  konjenital
malformasyon riskini bilyilik oranda arttirmaktadir (6).
Bizim ¢alismamizda da konjenital anomali oran1t HbAlc
>%6.5 olan GDM grubunda yiiksek bulunmustur. GDM
grubunda perinatal mortalite oranlar1, diger ¢aligmalarla
karsilagtirildiginda daha yiiksek bulunmustur (10,11).
Hastalarimizda perinatal mortalite oranlarmin diger
caligmalara gore daha yiiksek olmasinin, kotii glisemik
kontrolden kaynaklandigini diisiinmekteyiz. Ciinkii
klinigimiz, {ilkemizin sosyokiiltiirel olarak zayif,

entelektiie]l kapasitesinin diisiik oldugu bir bolgede

bulunmaktadir.

Ata ve arkadaslar1 tarafindan 89 hastanin retrospektif
degerlendirildigi bir ¢alismada ise, gestasyonel diyabeti
olan grupta, normal gebeliklere gore hipoglisemi ve
hiperbilirubinemi anlamli olarak yiiksek saptanmistir
(12). Bu caligmada da literatiire uygun sekilde hasta
grubunda hipoglisemi saptanmigken, bizim
calismamizin aksine diyabetik hasta bebeklerinde

hiperbilirubinemi anlamli olarak yiiksektir. Hasta sayis1

az olan bu caligmada, hiperbilirubineminin diyabetik

grupta fazla olmasi tartigilir.

Diinyanin her yerinde yenidogan yogun bakim
iinitelerine yatisin masrafli ve aile i¢in de psikolojik
olarak travma yaratabilecegi bilinmektedir. Biz bu
calismay1 planlarken; yiiksek HbAlc diizeylerinin
yenidogan yogun bakim iinitesine yatista prediktif deger
olarak  kullanilip, hastalarin  psikolojik  olarak
hazirlanabilecegini, ayn1 zamanda yenidogan ekibinin
bilgilendirilerek hazirlikli olmasimni saglayabilecegini
diisiindiik. Yenidogan yogun bakima yatig oranlari,
hipoglisemi ve RDS, GDM grubunda anlamli olarak
yiiksek olup sonuglar, onceki c¢alismalarla benzerdir
(13,14). Calismamizda 2. ya da 3.trimesterde bakilan
HbAlc diizeyleri kullanilmigtir. Immanuel ve ark.’nin
sistematik derlemesi ile uyumlu olarak; HbAlc diizeyi
icin bazal deger %6.5 alindiginda, diyabetik anne
bebeklerinde yenidogan yogun bakima yatig oranlarimin
istatistiksel anlamli oldugu (p<0.05) ve HbAlc >%6.5
olanlarin yenidogan yogun bakima yatig orani da yiiksek
bulunmustur (15). HbAlc diizeylerinin, intrauterin
bliylime geriligi, preeklampsi, eklampsi, HELLP
sendromu, EMR veya amnion sivist degisiklikleri
iizerine etkileri arasinda anlamli bir fark olmadigini
gordiik. Yenidogan yogun bakim iinitesine yatirilan
bebeklere bakildiginda; maternal HbAlc diizeyleri ile
yatis  oranlart  arasinda  anlamli  korelasyon

bulunmaktadir. Bu agidan diisiindiigiimiizde maternal
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HbAlc seviyesinin yenidogan yofgun bakima yatis

ongdrmede  etkili  bir risk  faktorii  olarak

kullanilabilecegini diisinmekteyiz.
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RADIOGRAPHIC EVALUATION OF THE DEVELOPMENT OF THIRD
MOLARS IN CHILDREN AGED 5-15 IN TURKEY

Tiirk Toplumunda 5-15 Yas Grubu Cocuklarinda Uciincii Molar Dislerin Gelisimlerinin
Radyografik Olarak Degerlendirilmesi
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YAdiyaman Universty, Faculty of Dentistry, Department of Pediatric Dentistry, ADIYAMAN, TURKIYE
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SKirikkale University Faculty of Dentistry, Department of Pediatric Dentistry, KIRIKKALE, TURKIYE

ABSTRACT

Objective: In this study, it was aimed to determine the age
of the onset of crown calcification of third molars in children
aged 5-15 years in Turkey, and to evaluate the development
status of third molars by age.

Material and Methods: Panoramic radiographs of the first
1024 patients between the ages of 5 and 15 years were
evaluated. The development (calcification) of third molars
was classified according to the Demirjian method.

Results: When the onset age of the stages for maxillary and
mandibular third molars were compared, no statistically
significant difference was found (p>0.05). In addition,
although no statistically significant difference was found
between genders regarding the age of calcification onset of
third molars, it was observed that teeth #28 and #48
developed in boys approximately one year before girls
(p>0.05). When the onset age of the stages for maxillary and
mandibular third molars were compared, no statistically
significant difference was found (p=0.05). Concerning stage
5, in which the furcation zone of third molars begins to
calcify, although not statistically significant, all the maxillary
and mandibular third molars were seen earlier in girls than
boys.

Conclusion: It was found that the maxillary third molars on
the right side developed earlier than mandibular third molars.

Keywords: Third molar, panoramic radiographic, child

07/
Amag: Bu caligmada, Tiirkiye’deki 5-15 yaglar1 arasindaki
¢ocuklarda tiglincii bitylik az1 diglerinin kron kalsifikasyonunun
baglama yasinin belirlenmesi ve bu dislerin gelisim
durumlarinin yasa gore degerlendirilmesi amaglanmigtir.
Gereg ve Yontemler: Calismamizda, 5-15 yas araligindaki ilk
1024 hastanin panoramik radyografileri degerlendirilmistir.
Ucgiincii molar dislerinin gelisimi Demirjian metoduna gére
siniflandirilmistir.
Bulgular: Maksiller ve mandibular tigiincii molarlarin gelisim
evrelerinin baglangi¢ yaslar1 karsilagtirildiginda istatistiksel
olarak anlamli bir fark bulunamamustir (p>0.05). Ayrica ligiinci
biliyik az1 digleri, kalsifikasyon baslangi¢ yasi agisindan
degerlendirildiginde cinsiyetler arasinda istatistiksel olarak
anlamli bir fark bulunmamasina ragmen 28 ve 48 numarali
dislerin erkeklerde kizlardan yaklasik bir yil once gelistigi
goriilmiistiir (p=>0.05). Maksiller ve mandibular {igiincii molar
dislerin gelisim evrelerinin baglangi¢ yaslari karsilastirildiginda
istatistiksel olarak anlamli bir fark bulunmamustir (p>0.05).
Ugiincii molarm furkasyon kalsifikasyon derecesinin gdsteren
stage 5 evresi, maksiller ve mandibular molar dislerde kizlarda
erkeklerden daha erken yaslarda gériilmiistiir.
Sonug: Sag taraftaki maksiller {iglincii molarlarin mandibular
liclincii molarlara gore daha erken gelistigi goriilmiistiir.

Anahtar Kelimeler: Ugiincii molar, panoramik radyografi,
cocuk
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INTRODUCTION

Forensic age estimation is made biological features in
order to predict a person’s chronological age or to
identify a cadaver whose identity is not known for legal
purpose (1). Many skeletal indicators are used for age
estimation, such as the development of wrist bones and
cervical vertebrae, the fusion of the cranial sutures,
changes in secondary sex characteristics, or the level of
dental development via panoramic radiographs (2). The
development of wrist bones is completed at the age of
about 18, but the development of the third molars
continues until early twenties (2). Therefore, it is
advantageous that the evaluation of third molars for the

purpose of age estimation allows for a wider age range.

In recent years, permanent first molars with poor
prognosis requiring long-term and complicated
treatment are presented in the clinic due to severe hypo-
mineralization, hypoplasia, or large carious lesions
frequently observed in permanent first molars. In some
cases, it is an important responsibility for pediatric
dentists to make a long-term prognosis assessment of
such teeth, whose root development has not been
completed yet, and to make a decision about their
extraction or preservation. In such cases, the extraction
of permanent first molars performed at the appropriate
time either provides spontaneous closure or greatly

facilitates orthodontic treatment afterwards (3).

One of the important criteria to be considered when
deciding for the extraction of first molar is the presence
of third molar (3). The extraction of the first permanent
molar should not be finalized without checking for the
existence of third molar germs (4). For this reason, in
about the age of 8-10, which is the right age for
spontaneous closure, it is important to be able to detect

the presence of third molars.

The age at which the presence of third molars is
determined, which is used in the prediction of the
forensic age of individuals or during dental treatment,

calcification onset age, and the age of each

developmental period are determined vary in different
populations (1). In the literature, there are few studies on
the age of onset and end of crown calcification of third
molars in the Turkish population. Therefore, in our
study, it was aimed to determine the age of onset and
end of crown calcification of third molars in girls and
boys. It is considered that these data will guide

treatments involving third molars.

MATERIALS AND METHODS

In this study, panoramic radiographs of the first 1024
patients between the ages of 5 and 15 years presented to
the pediatric dentistry clinic between 2015 and 2016
were evaluated. Patients without chronic, systemic, and
genetic diseases, without malnutrition, and growth and
developmental disorders, and who did not undergo a
surgical operation involving the third molar region were
included in the study. Patients were excluded in the
presence of a pathological condition involving third
molars and in cases where the radiographic image
quality was not acceptable. Approval was obtained from
the Clinical Research Ethics Committee (Kirikkale
University Clinical Research Ethics Committee, date:
03.01.2017, issue number: 01/18.). This study was
performed in line with the principles of the Declaration

of Helsinki.

The development (calcification) of the third molars was
classified according to the Demirjian method (5).
Demirjian method consists of 8 levels. The first four
levels (A-D), the process from the start of calcification
in the cusps to the completion of crown formation; and
the last four levels (E-H) cover the processes from the
formation of bifurcation to root formation and apical
closure (Table 1) (Fig. 1) (5).

A researcher (K.N.T.) evaluated the panoramic
radiographs to classify the development status of the
third molars according to the age of onset and their
crown age, and the teeth were scored according to the

Demirjian method. Prior to the study, the third molars in
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50 randomly selected panoramic radiographs were researcher. To evaluate intra-observer reliability, 10%
scored and Kappa values were determined by an of the panoramic radiographs were reexamined after 8
experienced researcher (A.A.O.) independent of the first weeks.

Table 1: Classification of the Demirjian Method

Demirjian Method (1973)

Level A Single occlusal tubercle peak calcification, in which different calcification areas do not merge.

Level B Combination of mineralized tubercle peaks and identifiable occlusal surface contour.

Level C  Enamel formation on the occlusal surface is completed, and dentin formation begins. Although the pulp
chamber curvature is seen, the pulp horn is not seen.

Level D  Crown formation is completed up to the enamel-cement combination, and root formation starts to form.
The pulp horn begins to differentiate, but the pulp chamber walls remain curved in the same way.

Level E Root length is shorter than crown length. The pulp chamber walls are in the form of a straight line and the
pulp horn transforms further. Calcification starts in the furcation of the molars.

Level F Pulp chamber walls are seen as an isosceles triangle. Root length is equal to or more than crown length.
The bifurcations of the molars develop to form the roots.

Level G Root canal walls are parallel, but the apical tip is partially open. In molars, only the distal root is evaluated.

Level H  The root apex is completely closed (distal root of the molar). The periodontal membrane surrounding the

apex and the root are of equal width.

3

D e 8 O

A B C D

86 W W

F H

Fig. 1: Schematic representation of the developmental stages A to H as devised by Demirjian et al. (1973)

(Scoring A=1, B= 2, C=3, D=4, E=5, F=6, G=7, H=8)
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In a sample of 50 radiographs, it was found that there
was no significant inter-observer or intra-observer
difference (p<0.05). The sample size in our study was
determined by examining similar studies and the
G*Power software (1,6,7). Based on the power analysis
using the G*Power version 3.0.10 software with a power
of 95% and 5% significance level, the total sample size
was found to be 983 patients (University of Kiel, Kiel,

Germany).

Statistical analyses were performed using IBM SPSS
Statistics for Windows, version 22 (IBM Corp.,
Armonk, NY, USA). Mean and standard deviations
were calculated using descriptive statistics and these
values are given as mean * standard deviation in tables.

Independent samples t test was used to compare the

mean age of the girls and boys, and all test results were

interpreted at p<0.05 statistical significance level.

RESULTS

In this study, 30 out of 1024 panoramic radiographs
were excluded because the image quality was not clear,
and the evaluation was made on 994 radiographs, of
which 504 were of girls and 490 were of boys. These
radiographs showed that tooth #18 in 2 patients, tooth
#28 in 5 patients, tooth #38 in 12 patients, and tooth #48
in 10 patients were in buccal-occlusal position;

therefore, they were excluded (Fig. 2).

Fig. 2: Flow diagram showing the number of patients in the study.

In this study, the earliest age at which dental
calcification started (stage 1) was: tooth number #18
both in girls and boys at the age of 8; in tooth #28, in
girls aged 8 years and boys aged 7 years; tooth #38 both

Enrollment Assessed for glighility (n = 1024)
" Excluded (n=30)
“| (The image quality was not clear)
y
Allocation (n = 994)
Excluded Excluded Excluded Excluded
[n=2) [n=5) [n=12) [n=10)
tecth s tecth s feeth s tecth s
buccal: € buccal € buceal-. buceal-.
position position position position
i W i i
sumber pumhber pumhber pumhber
#18 #28 #18 #48
[n = 992) [0 = 983) (.= 982) (.= 984)

in girls and boys at the age of 7; tooth #48 in girls aged
7 years and boys aged 6 years (Table 2). In addition,
although no statistically significant difference was

found between genders regarding the age of calcification
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onset of third molars, it was observed that teeth #28 and
#48 developed in boys approximately one year before
girls (p>0.05).

It was found that the average age of the girls (12.73) was

higher than the average age of the boys (12.08) for tooth

Table 2: Distribution of Stage 1 patients by age and sex.

#18 in 4 Stage, in which the crown formation was
completed (p<0.05). The average age of the girls (12.64)
with tooth #28 in stage 4 was higher than the average
age of the boy (12.08) (p<0.05) (Table 3).

Age
Toot # Sex
6 7 8 9 10 11 12 13 14 15
Female - - 1 - 1 - 1 - - -
18
Male - - 3 2 2 - - - - -
Female - - 4 1 1 1 - - - -
28
Male - 2 3 3 1 - - - - -
Female - 2 3 3 3 - - - - -
38
Male - 3 7 6 5 - 1 - - -
Female - 3 4 7 2 1 - - - -
48
Male 1 2 8 8 6 - 1 1 - -
Table 3: Comparison of maxillary third molars by age and gender.
Stage Tooth #18 Tooth #28
Female n Male n p Female n Male n p
0 8.64+2.71 211 8.49+2.86 230 .588 8.46+2.62 201 8.4242.85 220 .896
1 10.00£2.00 3 8.86+ .90 7 .228 8.86+1.22 7 8.33+1.00 9 .360
2 9.92+1.89 25  9.12+1.40 26 .089 9.95+1.76 20 9.20+1.24 40 .061
3 10.98+1.95 53 10.80+1.82 55 .618 11.08+1.78 52 11.11£1.78 38 941
4 12.73£1.71 85 12.08+1.43 73 011 12.64+1.83 86 12.08+1.56 88 .031
5 13.54+1.16 78 13.55+£1.20 58 .948 13.55+1.34 88 13.64+1.16 53 .630
6  14.00£1.11 37 1429+76 34 193 14.05+1.01 38 14.26+.75 34 321
7 1433£1.00 9 15.00+.00 6 .081 14.17+1.17 6 15.00+.00 6 141
8 15.00+.00 3 . 02 14.75+.50 4 : 02

Independent samples t test: p<0.05 2 T cannot be calculated because at least one of the groupsisn =10

It was determined that the average age of the girls (8.67)
in stage 0, which is the stage in which tooth buds of tooth
#38 are not observed, was higher than that of the boys
(8.1), and the average age of the girls (12.86) in stage 4

was higher than that of the boys (12.43) (p<0.05). There
was a statistically significant difference between the
average age of the girls (9.79) and the boys (9) at stage
2 for tooth #48 (p<0.05). In stage 4, which is the stage
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where the crown formation of tooth #48 is completed,

the average age of the girls (12.89) was higher than that
of the boys (12.42) (p<0.05) (Table 4).

In this study, it was found that the maxillary and

mandibular third molars on the right side developed

earlier than mandibular third molars (Table 5).

Table 4: Comparison of mandibular third molars by age and gender

Stage Tooth #38 Tooth #48
Female n Male n p Female n Male n p
0 8.67£2.88 196 8.10£2.74 196 .047 8.50+2.84 187 8.27+2.89 202 429
1 8.64+1.12 11 8.77+1.23 22 .760 8.65+1.12 17 8.93+1.47 27 .506
2 9.74+1.28 19 9.58+1.84 31 747 9.79+.98 19 9.00+1.14 18 .030
3 10.89+1.88 66 1085+1.76 60 .893 11.10£1.77 73 10.72+1.57 67 .182
4 12.86+1.57 115 12.43+1.53 106 .042 12.89+1.61 114  12.42+1.51 105 .028
5 13.89+.90 57 14.04+.82 48 .389 13.90+.85 58 14.16+.81 44 118
6 14.35+.85 26 14.56+.71 18 .393 14.46+.81 26 14.60+.68 20 .542
7 14.40+1.34 5 17.75+.50 4 .639 14.25+1.50 4 14.67+.58 3 .673
8 15.00? 1 0? 15.00? 1 0?
Independent samples t test, p<0.05, # T cannot be calculated because at least one of the groups is n=0
Table 5: Comparison of right and left side third molars in terms of development levels and age.
Independent samples t test; p<0.05; 2 Standard deviation could not be calculated because n=1
Right Left
Stage Maxilla (18) n Mandibula (48) n p Maxilla (28) n Mandibula (38) n p
Mean SD Mean SS Mean SD Mean SD
0 856 278 441 838 286 389.359 844 274 421 8.39 2.83 394 .798
1 920 132 10 8.82 133 48 .414 856 109 16 8.73 1.18 33.630
2 951 169 51 941 112 37.755 945 147 60 9.64 1.64 50 .523
3 1089 1.88 108 1091 1.68 140.931 11.09 177 90 10.87 1.82 126 .377
4 1243 1.61 158 12,65 1,57 218.185 1236 1.72 174 12.66 1.56 221 .064
5 1354 1.17 136 1401 .84 102.000 1358 114 141 13.96 .87 105 .003
6 1414 96 71 1452 .75 46.025 1415 90 72 14.43 .79 44 .092
7 1460 .83 15 1443 1.13 7.694 1458 .90 12 14.56 1.01 9.962
8 15.00 .00 3 15.002 1. 1475 50 4 15.002 1.685
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DISCUSSION

Third molars show great variability among individuals
when compared to other teeth in terms of their anatomy,
formation and eruption age (6). In addition, it is
necessary to determine the presence of permanent third
molars in the treatment procedure in which spontaneous
closure is targeted after the extraction of the permanent
first molar.

Third molars differ from the other teeth in terms of size,
shape, and agenesis due to the environmental factors,
systemic diseases, genetics, and teratogens and also the
agenesis of these teeth varies among ethnicities (6,8,9).
The third molar agenesis was found to be 12.7% in
British population, 24.75% in Chilean population, and
41% in Korean population (10). Celikoglu et al. reportd
the third molar agenesis in Turkish population as 22.7%
(112).

Various classification systems have been developed to
determine the level of tooth calcification (12-14). In
1973, Demirjian et al. created a new scoring system by
evaluating left mandibular teeth from incisors to second
molar (5). Since the Demirjian method is a simple and
practical method and because it clearly defines the
stages of tooth development and causes the least
variability among observers, it was preferred also in the
present study (9). Lee et al. showed that the Demirjian
method yielded £1 year error, giving 92% correct results
for boys and 92.5% for girls (15). The Demirjian method
is the most common method used in the assessment of
tooth age (16). For these reasons, Demirjian method was

used in our study.

Mihai et al. reported that the starting age of crown
calcification of third molars is between 7 and 10 years
but may vary between 5 and 14 years (17). Hedge et al.
studied Indian children and reported the calcification
onset age as 5.4 years (6). Uzamis et al. reported that
mandibular third molars began to calcify between the
ages of 7 and 9 in their study involving 400 panoramic
radiographs of Turkish children (18). Orhan et al.

obtained similar results in their study and showed that
the calcification onset age of third molars was between
8 and 14 years (7). In our study, the age of calcifications
onset of third molars varied between 6 and 13 years. It
is thought that the reason for the difference in the age of
calcification reported for Turkish populations is due to

differences in genetic and environmental conditions.

Olze et al. did not find any significant difference in
Japanese children when they evaluated their third molars
with respect to gender, arc, and teeth’s being on the right
or left side (1,2,19). In our study, when the teeth’s
occurrence side (right/left) was evaluated in terms of
gender, there was no significant difference in
mandibular third molars, but calcification started in
maxillary third molar #28 earlier than tooth #18 at an

earlier age in both genders.

Karatag et al. reported no significant difference in the
level of development of third molars between genders
(1). In our study, there was also no significant
relationship between the calcification onset age of third
molars and gender, but calcification of teeth #18 and #28
started calcification earlier in boys than girls, and the

teeth #38 and #48 started calcification earlier in girls.

Orhan et al. stated that the formation of third molars in
the maxilla and mandible occurred as early as at the age
of 7 in Turkish population (7). Researchers reported that
third molar buds were first seen in the mandible in
Turkish population, but the development levels of third
molars in the maxilla and mandible were similar (7). In
our study, similar to other studies, it was observed that
the calcification onset of third molars in Turkish
population was earlier in the mandible, and the level at
which the occlusal contour was completed was at the age

of 6 at the earliest in all third molars.

According to the results of our study, our hypothesis was
confirmed, and it was observed that maxillary third
molars developed earlier than mandibular third molars.
In addition, no statistically significant difference was

found between genders regarding the age of calcification

KUTFD | 322



Tozar KN et al.
Radiographic Evaluation of Third Molars

KU Tip Fak Derg 2022;24(2):316-324
Doi: 10.24938/kutfd.1075066

onset of third molars. The presence of third molars,
which are used in forensic age estimation and dental
treatments, the age of calcification onset, and the age of
the development of third molars vary among ethnicities,
so these ages should be determined for each population.
The data obtained in this study provide reference

information regarding Turkish population.
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Ozgiin Arastirma

Original Article

IKiZLERDE iKiNCi BEBEK OLMAK PREMATURE MORBIDITE VE
MORTALITESINI NASIL ETKIiLER?

How Does Being Second Infant in Twins Affect Premature Morbidity and Mortality?

Duran YILDIZYY, Ufuk CAKIRYY | Ali Ulas TUGCU?

, Ciineyt TAYMAN?!

1Saglik Bilimleri Universitesi, Yenidogan Yogun Bakim Unitesi, Ankara Bilkent Sehir Hastanesi, ANKARA, TURKIYE

07/
Amacg: Tkinci dogan ikiz bebegin birinci bebege gére morbidite
ve mortalite acisindan riskleri konusunda yeterli kanit yoktur.
Calismamizda ilk ve ikinci dogan prematiire ikizler arasindaki
mortalite ve morbidite risklerinin dogum sirasina gore

belirlenmesi amaglanmustir.

Gere¢ ve Yontemler: Calismaya gebelik haftasi <30 hafta
dogan tiim prematiire ikiz bebekler dahil edildi. Birinci ve ikinci
sirada dogan ikiz bebeklerin demografik 6zellikleri, morbidite

ve mortalite verileri karsilagtirildi.

Bulgular: Caligmaya gebelik haftasi <30 hafta dogan 128 ikiz
prematiire bebek dahil edildi. Birinci sirada dogan grupta 64 ve
ikinci sirada dogan grupta 64 hasta olarak hastalar iki gruba
ayrildi. Tkinci dogan bebeklerde birinci dogan bebeklere oranla
respiratuvar distres sendromu, mortalite sikligi, non invaziv
ventilasyon ve yenidogan yogun bakim iinitesinde yatig siireleri
istatistiksel olarak anlaml yiiksek bulundu (sirasiyla, p=0.024;
0.032; 0.035; 0.023).

Sonu¢: Caligmamizda ikinci swrada dogan ikiz prematiire

bebeklerin respiratuvar distres sendromu, non invaziv
ventilasyon destek siiresi, yenidogan yogun bakim iinitesi yatis
stiresi ve mortalite agisindan ilk dogan bebeklere gore daha

yiiksek riskli oldugu bulundu.

Anahtar Kelimeler: Prematiire, morbidite, mortalite, ilk ikiz,
ikinci ikiz

ABSTRACT

Obijective: There is insufficient evidence regarding the risks of
morbidity and mortality in the second born twin infant
compared to the first infant. In our study, it was aimed to
determine the mortality and morbidity rates between first and

second born premature twins.

Material and Methods: All premature and twin infants born at

<30 weeks of gestation were included in the study.
Demographic characteristics, morbidity and mortality of the

first and second twin infants were compared.

Results: One hundred and twenty-eight twin premature infants
born at <30 weeks of gestation were included in the study. The
patients were divided into two groups as 64 patients in the first-
born group and 64 patients in the second-born group. The
frequency of respiratory distress syndrome, mortality, the
length of stay in non-invasive ventilation and neonatal intensive
care unit were found to be statistically significantly higher in
second-born infants compared to first-born infants (p=0.024;
0.032; 0.035; 0.023, respectively).

Conclusion: In our study, it was found that the second-born
twin premature infant was at higher risk than the first-born
infant in terms of respiratory distress syndrome, non-invasive
intensive care unit

ventilation support time, neonatal

hospitalization time, and mortality.

Keywords: Premature, morbidity, mortality, first twin, second
twin
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GIRIS
Son yillarda infertilite tedavileri nedeniyle ikiz
gebeliklerin prevalans: 6nemli 6l¢iide artmisgtir. Bu da
artmis perinatal mortaliteyi beraberinde getirmistir (1).
Obstetri ve neonataloji alanindaki son gelismeler
sayesinde yiiksek riskli gebeliklerde perinatal sonuglar
onemli  Olglide  iyilestirilmistir.  Ancak, ikiz
gebeliklerdeki risk halen tekil gebeliklerden &nemli
Olciide daha yiiksektir (2).
Ikizlerde perinatal 6liim orani, tekillere gére 4-10 Kat
daha fazla olabilir ve bu da toplam perinatal mortalitenin
%10'unu olusturur (3). ikiz gebeliklerin neonatal
sonuglart tartigmali bir kavramdir. Dogum sirast ve
bunun klinik sonuglarina dair arastirmalar olmasina
ragmen neonatal sonuglar ile ilgili karsit goriisler vardir
(4-6). Ikinci ikizin, fetal izlemindeki zorluklar ve ilk
ikizin vajinal dogumunu takiben travmatik dogum
olasilig1 nedeniyle dogum sirasinda artan komplikasyon
icin riski altinda oldugu diisiiniilmektedir (7). Yine,
ikinci ikiz, ilk ikizin dogumundan sonra olugabilecek
plasental ayrilma, kord prolapsusu, uterus atonisi,
uzamig dogum siiresi ve servikal spazm dahil olmak
tizere obstetrik komplikasyonlar agisindan daha yiiksek
morbidite ve mortalite riski altinda oldugu kabul edilir
(8).
Bazi caligmalar ikinci ikizin dogum
komplikasyonlariyla ilgili olumsuz perinatal sonuglar
acisindan riske sahip oldugunu rapor etmistir (9,10).
Daha once yapilan c¢aligmalarda dahil edilen ikiz
bebekler ya tiim gebelik haftalarini kapsamaktaydi ya da
prematiirelerin bazi morbiditeleri degerlendirilmemisti
(4-6,10,11). Ozellikle cok diisiik gebelik haftasindaki
prematiire ikiz bebeklerin dogum sirasina gore sahip
oldugu morbidite ve mortalite riskleri konusunda yeterli
veri yoktur.
Bu calismanin amaci, 30. gebelik haftasindan once
dogan prematiire bebeklerde ikinci ikizin birinciye gore
morbidite ve  mortalite  acisindan  risklerinin

belirlenmesidir.

GEREC VE YONTEM

Arastirma Plam

Calismamiz Ocak 2021 ve Aralik 2021 tarihleri arasinda
dogan ve yenidogan yogun bakim iinitemizde
(YDYBU) yatan prematiire bebeklerde retrospektif
olarak gerceklestirildi. Calismaya gebelik haftast <30
hafta dogan tiim prematiire ikiz bebekler dahil edildi.
Major konjenital anomalisi olan, tekil ya da ikiz gebelik
disindaki ¢ogul gebeliklerden olan ve >30 hafta dogan
bebekler caligmaya alinmadi. Birinci ve ikinci ikiz
bebegin klinik 6zellikleri kaydedildi. Calisma dncesinde
yerel etik kuruldan onam (T.C. Saglik Bakanlhigi Zekai
Tahir Burak Kadin Saghigi Egitim ve Arastirma
Hastanesi Klinik Aragtirmalar Etik Kurulu, tarih:
02.04.2019; karar no: 45/2019) alindi. Caligmaya katilan
yazarlar calismay1 gerceklestiritken Helsinki ilkeler
Deklerasyonuna uygun olarak hareket etti.

Klinik Ozellikler

Tiim hastalarin dogum agirligi, gebelik haftasi, 1. ve 5.
dakika Apgar skoru, dogum sekli (vajinal ya da sezaryen
dogum), dogum salonu resusitasyon ihtiyact (En az 30
saniye pozitif basingli ventilasyon gereksinimi),
cinsiyeti, gebelik haftasina gore diisiik dogum agirligi
[small for gestational age (SGA); <10. persentil], erken
neonatal sepsis (ENS; postnatal <3 giinde olan sepsis),
ge¢ neonatal sepsis (GNS; >3 giinlerde olan sepsis),
respiratuvar distres sendromu (RDS) (Surfaktan verme
kriterlerine  uygun olan ve sadece surfaktan
uygulananlar RDS olarak tanimlandi), klinik ya da
ekokardiyografi ile tani almis hemodinamik anlamli
patent duktus arteriozus (PDA), kraniyal ultrasonografi
ile tespit edilmis ciddi intraventrikiiler kanama (IVK; >3
evre), uzman goz doktoru tarafindan tani almis ve tedavi
gerektiren prematiire retinopatisi (ROP), kanitlanmis ya
da ciddi nekrotizan enterokolit (NEK; >2 evre) varligi,
orta/ciddi

[postmentriiel 36. hafta veya taburculuk sirasinda

bronkopulmoner displazi (BPD)

(hangisi daha erkense) <%30 ek O2 gereksinimi varsa
orta BPD, >%30 O, ve/veya pozitif basing gereksinimi

varsa agir], tam enteral beslenmeye gegis zamani,
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YDYBU yatis siiresi ve mortalite verileri kayit edildi
(12-19). Birinci ve ikinci ikiz bebeklerin verileri
karsilagtirildi.

Istatistiksel Analiz

Hastalarin tiim verileri bilgisayar ortamina aktarildi.
Istatistiksel analizler SPSS 18 (Statistical Package for
Social Sciences) (versiyon 18, SPSS Inc., St. Louis,
MO, USA) programi ile gergeklestirildi. Olgiilen
degerlerinin normal dagilima uygunluklar belirlenirken
hem grafiksel hem de Shapiro- wilk testi kullanildi.
Siirekli degiskenler igin t testi veya Mann-Whitney U
testi uygulandi. Nominal degiskenler igin 2 testi veya
Fisher exact testi uygulandi. Sonuglar ortalama =+
standart sapma veya ortanca (minimum-maksimum)
tiiriinden verildi. Kategorik degiskenlerdeki sonuglar ise
frekans ve yiizde dagilimi olarak verildi. Eger edilen p

degeri <0.05 ise istatistiksel agidan anlamli olarak kabul

edildi.

Tablo 1: Olgularin demografik ve klinik 6zellikleri.

BULGULAR

Calismamizin dahil edilme kriterlerine gére <30 hafta
dogan 128 ikiz bebek (Gebelik haftasi: 27.1+1.1 hafta
ve dogum agirlig: 960+132 g) calismaya dahil edildi.
Birinci dogan grupta 64 ve ikinci dogan grupta 64 hasta
olmak iizere hastalar iki gruba ayrildi. ikinci dogan
bebeklerde birinci dogan bebeklere oranla RDS,
mortalite sikligi, NIV ve YDYBU’de yatis siiresi
istatistiksel olarak anlamli yiiksek bulundu (sirasiyla,
p=0.024; 0.032; 0.035; 0.023). Patent duktus arteriozus,
ROP, BPD, NEK ve IVK gibi prematiire morbiditeleri
ikinci bebekte birinci bebege gore daha yiiksek olmasina
ragmen istatistiksel olarak anlamli bulunmadi (p>0.05).
Diger klinik 0Ozellikler agisindan birinci ve ikinci
bebegin sonuglari benzer bulundu (p>0.05). Tim
sonuglar Tablo 1’de sunulmustur. Toplam 64 gebenin
dort tanesinin (%6.2) vajinal yolla, geri kalan 60
gebenin (%93.8) sezaryen ile dogum yapmis oldugu
bulundu.

Degiskenler

Birinci bebek, n=64  ikinci bebek, n= 64 P

Dogum agirhigi (g), 2

Apgar skoru, 1. dakika, °
Apgar skoru, 5. dakika °
Dogum salonu resusitasyon, ©
Erkek cinsiyet, ©

SGA, ¢

ENS, ¢

GNS, ©

NIV siiresi, 2

MYV siiresi, 2

RDS, ¢

IVK (evre >3), ©

PDA, ¢

ROP, ©

BPD (orta/ciddi), ©

NEK, (evre>2), ©

Tam enteral beslenmeye gecis zamani (giin), 2
YDYBU yatis siiresi (giin), ®
Mortalite, ©

998+141 9224124 0.320
5(1-7) 5(2-7) 0.173
8 (3-9) 7 (3-9) 0.223

15 (23.4) 19 (29.6) 0.427
32 (50) 35 (54.6) 0.599
5(7.8) 6 (9.3) 0.817
2(3.1) 3(4.6) 0.557

11 (17.1) 13 (20.3) 0.928
6.1£3.5 9.4+5.6 0.035*
2.2+1.8 2.9+1.6 0.715

40 (62.5) 54 (84.3) 0.024*
8 (12.5) 10 (15.6) 0.407

23 (35.9) 29 (45.3) 0.284
4(6.2) 6 (9.3) 0.359
8 (12.5) 16 (16) 0.167
1(1.5) 2(3.1) 0.691

15.3+6.9 15.94£5.1 0.612

48.1+30.1 59.9+27.6 0.023*
6 (9.3) 15 (23.4) 0.032*

2 ortalama =+ standart sapma, ® ortanca (minimum-maksimum), ¢ n (%). *P<0.05 ise istatistiksel olarak anlaml1 kabul
edildi. BPD: bronkopulmoner displazi, ENS: erken neonatal sepsis, GNS: ge¢ neonatal sepsis, IVK: intraventrikiiler
kanama, MV: mekanik ventilasyon, NEK: nekrotizan eterokolit, NIV: non invaziv ventilasyon, PDA: patent duktus
arteriozus, RDS: respiratuvar distres sendromu, ROP: prematiire retinopatisi, SGA: gebelik haftasina gore diisiikk dogum
agirligi (small for gestational age), YDYBU: yenidogan yogun bakim iinitesi
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TARTISMA

Ikinci bebekte birinci bebege oranla diger prematiire
morbiditeleri daha yiiksek siklikta olmasina ragmen
istatistiksel olarak anlaml1 bulunmad. ikinci dogan ikiz
esinin Ozellikle RDS sikligt ve NIV siiresi gibi
solunumsal problemlere ek olarak yatis siiresi ve
mortalitesinin daha yiiksek saptandigi c¢alismamiz
bilgilerimize gore gebelik haftast 30 haftadan daha
kiigiik, ikiz prematiirelerin degerlendirildigi
literatiirdeki ilk c¢aligmadir. Literatirde prematiire
bebeklerin sezaryen ile dogmas1 durumda ikinci sirada
dogan ikiz esinin RDS acisindan daha riskli oldugu
rapor edilmistir. Ayni c¢alismada normal vajinal yola
dogan ikiz bebeklerin risklerinin esitlendigi de
bulunmustur (6). Sonug¢larimizda ikinci bebegin RDS
acisindan riskli olmasinin muhtemel nedeni; daha geg
dogan ikinci bebegin asidoz tablosundaki derinlesme ve
hipoksemi neticesinde siirfaktan fonksiyonlarinin
azalmasi olabilir. Siirfaktan uygulanmas: sonrast MV
stiresi ikiz esine gore benzerken, bozulmus pulmoner
fonksiyonlar nedeniyle NIV siiresinin uzadig1 seklinde
yorumlanabilir. Dolayisiyla ikinci bebek i¢in artmis bir
solunumsal morbidite s6z konusu olabilir (14,20).

Her ikisi de verteks prezentasyonunda olan ikizler i¢in
vajinal dogumun giivenli oldugu konusunda genel bir
fikir birligi vardir (5). Fetal prezentasyonun dogum sekli
ve dogum sirast {izerine yapilan ¢aligmalarin sonuglari
ise celigkilidir. Baz1 ¢alismalarda planli vajinal dogum
ile ikinci ikizin perinatal mortalite ve morbidite riskinde
artis oldugunu belirtirken, diger serilerden elde edilen
verilerde ise planli sezaryen dogumun ikinci ikizin
morbidite ve mortalitesi T{izerine olumsuz etkisi
gosterilememistir (4,5,11,21).

ikiz gebeliklerde dogum seklinin neonatal etkileri
iizerine farkli sonuglarin diger bir nedeni farkli sezaryen
endikasyonlarindan kaynaklaniyor olabilir (4). Verteks-
verteks pozisyonundaki ikizler normal doguma tesvik
edilir. Birinci bebegin normal dogmasi sonrasi eger
endikasyon varsa ikinci bebek sezaryen ile

dogurtulabilir (4,5). Endikasyon durumunda her iki

bebeginde sezaryen ile dogmasima bagli daha yiiksek
neonatal morbiditenin nedeni sezaryenin etkisinden
ziyade fetal distrese baglidir. Dolayisiyla maternal ve
fetal riskler gdéz Oniline almarak dogum ydntemi
gerceklestirilmelidir  (4-6). Hastalarimizin ~ biiyiik
cogunlugu sezaryen ile dogmus olup dogum igin
endikasyon verisine sahip olmadigimiz i¢in ikinci ikizin
sahip oldugu risklerin dogum endikasyonu ya da fetal
distres kaynakli olup olmadig1 yorumlanamamastir.
Calismamizdaki her iki ikiz bebeginde ayni dogum
yontemiyle dogdugu disiiniilirse ikinci bebegin
olumsuz klinik sonuglarinin muhtemel nedeni dogum
yontemi diginda bir nedene bagh olabilir. Acil sezaryen
endikasyonu ile dogan prematiire ikiz bebeklerin
olumsuz intrauterin ortamina ek olarak ikinci bebegin
birinci dogan bebege gore daha uzun siire uterus i¢inde
olmas1 plasental dolagimi ve sonrasinda fetal dolasimi
olumsuz etkileyebilir (2,5). Boylece ikinci bebek
olumsuz solunumsal sonuglar ve artan mortalite
acisindan riskli olabilir. Ayrica, birinci ve ikinci bebek
arasinda dogum siiresi uzadik¢a ikinci bebegin fetal
asidozu derinlesip klinik sonuglarmi koétiilestirebilir
(5,11). Ikizler arasindaki dogum siiresi 15 dakikadan az
ise ikinci bebek i¢in olumsuz perinatal sonuglar 1,3 kat
artmigtir. Dogum siiresi arasindaki siire 15-30 dakika ise
ikinci bebek i¢in bu riskin daha da artacagi
vurgulanmigtir (11). Verilerimiz retrospektif oldugu i¢in
birinci ve ikinci bebek arasinda gegen siire
bilinmemektedir. Ayni intrauterin ortami paylasan, ayni
maternal risklere sahip olan ikiz bebeklerin dogum
sirasina gore neonatal risklerinin belirlenmesi igin,
standart perinatal bakim sartlar1 altinda gebelik takibi,
ayn1 kilavuzlara gore sezaryen endikasyonu ve standart
neonatal bakim sartlarinda elde edilen veriler 15181nda
yapilan ¢aligmalar literatiire 6nemli bilgiler verebilir.
Calismamizin, tek merkezli, retrospektif ve hasta
sayisinin  az olmasindan kaynaklanan kisithiliklart
vardir. Ikiz bebeklerin dogumdaki prezentasyonu,
dogumlar arasinda gecen siire, fetal iyilik hali

degerlendirmesi, sezaryen endikasyonu, plasental
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patoloji ve kord kan ornekleri gibi eksik olan
verilerimizin tamamlanmasi ile ikiz dogan bebeklerin
klinik  sonuglarinin  yorumlanmasi fizyopatolojiyi
anlamamiza yardimei olabilir. Bu baglamda ¢alismamiz,
eksik olan verilerimizin eklenmesi ile ileride yapilacak
¢aligmalara 151k tutulabilir.

Sonug olarak, calismamiz sadece 30. gebelik haftasinin
altinda dogan ikiz prematiire bebeklerin, dogum sirasina
gbre morbidite ve mortalitelerini karsilagtiran ilk
caligmadir. Sonuglarimiza goére ikinci dogan prematiire
bebeklerin bazi solunumsal morbiditeler ve mortalite
acisindan artmig riske sahip olduklari bulundu. Bu
konuda mevcut bilgilerin eksikligi disiiniildiigiinde,
calismamizdaki kisithiliklarin  giderilmesi ile ileride
yapilacak randomize kontrollii ¢alismalar sonucunda,
ikiz prematiire bebekler i¢in uygun dogum ydnteminin
secimi ile ikinci bebegin dezavantajinin ortadan
kaldirilmas: ve her iki bebegin morbiditesinin ve

mortalitesinin azaltilmasi saglanabilir.

Catisma Beyani: Yazarlar gikar ¢atismasi olmadigini
beyan ederler.

Arastirmacilarin Katki Orani Beyani: Anafikir: DY,
UC; Analizz UC, AUT; Veri saglama: DY, AUT;
Yazim: DY; Diizeltme: UC, AUT; Onay: DY, UC,
AUT, CT.

Destek ve Tesekkiir Beyan:: Calismaya iligkin higbir
kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onam:: T.C. Saglik Bakanlig1 Zekai Tahir
Burak Kadin Saglhigi Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu, tarih: 02.04.2019;
karar no: 45/2019.
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COVID-19 PANDEMI SURECINDE SAGLIK CALISANLARINDA
TUKENMISLIK, iS TATMINI VE YASAM DOYUMU

Burnout, Job Satisfaction and Life Satisfaction in Healthcare Professionals During the Covid-19

Pandemic Process

Elif KETEN EDiS!

, Mustafa KETEN?

YOndokuz Mayzs Universitesi Saglik Bilimleri Fakiiltesi Ebelik Boliimii, SAMSUN, T URKIYE
2Gaziosmanpasa Universitesi Tip Fakiiltesi Halk Saghgi A.D., TOKAT, TURKIYE

oz
Amag: Bu ¢alisma COVID-19 pandemi siirecinde saglik

¢alisanlarinin tilkkenmislik, i doyumu ve yasam doyumu
diizeylerini belirlemek amaciyla yiiriitiilmistiir.

Gere¢ ve Yontemler: Tanimlayici, kesitsel tipte
tasarlanan bu arastirma 227 saglik ¢alisaninin katilimryla
gergeklestirilmigtir.  Arastirma  verileri ~ Maslach
Tiikenmislik Olgegi, Is Tatmini Olcegi ve Yasam Doyum
Olgegi kullanilarak, 15 Mayis-15 Temmuz 2021 tarihleri
arasinda online olarak toplanmustir. Verilerin analizinde
tanimlayici istatistikler, Mann-Whitney U testi, Kruskal-

Wallis testi ve Korelasyon analizi yapilmustir.

Bulgular: Katilimcilarin %631 kadin, %33.5’1 30-39 yas
grubunda, %96.5°1 {iniversite mezunu, %39.2°si hemsire
ve %55.1’t ikinci basamak saglik kurulusunda
caligmaktaydi. Maslach Duygusal Tiikenme puan
ortalamast 20.37+37.71, Maslach Duyarsizlagma puan
ortalamast 8.75+3.39, Maslach Kigisel Basar1 puan
ortalamas1 14.07+5.18, Is Tatmini puan ortalamasi
2.8320.98 ve Yasam Doyumu puan ortalamasi
12.8944.35 olarak saptanmigtir. Kadinlarda duygusal
tikenme ve duyarsizlasma daha yiiksek, yasam doyumu
daha diisiik bulunmustur. Hemsireler-ebeler ve COVID-
19 enfeksiyonu gegirenlerde duygusal tiikenme daha
yiiksek, kisisel basari anlamli diizeyde daha diisiiktiir.
Hem gilindiz hem gece ndbeti seklinde calisanlarda,
caligma siiresi 0-4 yil olanlarda ve 20-29 yas grubunda
duyarsizlagsma anlamli diizeyde yiiksektir. Ayrica bekar
olanlarda ve sadece giindiiz caliganlarda is tatmini puan
diizeyde yiiksek bulunmustur

ortalamas1  anlamh

(p<0.05).

Sonug¢: Saglik calisanlarinda is tatmini ve yasam
doyumunun orta diizeyde oldugu goriilmiistiir. Duygusal
tikenme ve duyarsizlagma puanlar orta, kigisel basar
puanlar diisiik diizeydedir.

Anahtar Kelimeler: s
personeli, tiilkenmislik

doyumu, pandemi, saghk

ABSTRACT

Objective: This study was conducted to determine the levels
of burnout, job satisfaction and life satisfaction of healthcare
professionals during the COVID-19 pandemic.

Material and Methods: This descriptive, cross-sectional
study was conducted with the participation of 227 healthcare
professionals. Data were collected online, between the dates
of May 15th and July 15th 2021 by using Maslach Burnout
Inventory, Job Satisfaction Inventory and Life Satisfaction
Inventory. In the analysis of data, descriptive statistics, Mann-
Whitney U, Kruskal-Wallis test and Correlation analysis were
used.

Results: Of the participants 63% were women, 33.5% were
in the 30-39 age group, 96.5% were university graduates,
39.2% were nurses and 55.1% were working in secondary
health institution. Maslach Emotional Exhaustion mean score
was 20.37+37.71, Maslach Depersonalization mean score
was 8.75+3.39, Maslach Personal Accomplishment mean
score was 14.07£5.18, Job Satisfaction mean score was
2.83+0.98 and Life Satisfaction mean score was 12.89+4.35.
Emotional exhaustion and depersonalization were found to be
higher and life satisfaction were found to be lower in women.
Emotional  exhaustion was higher and personel
accomplishment was significantly lower in nurses-midwives
and those with COVID-19 infection. In those who work both
day and night shifts, who work for 0-4 years and in the 20-29
age group, depersonalization was significantly higher. In
addition, the mean job satisfaction score was found to be
significantly higher in those who were single and who worked
only daytime (p<0.05).

Conclusion: It was observed that the job satisfaction and life
satisfaction of health professionals were moderate. In
addition emotional exhaustion and depersonalization scores
were moderate and personal accomplishment scores were low
level.

Keywords: Burnout, health personnel, job satisfaction,
pandemic
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GIRIS

COVID-19 pandemisi, diinya ¢apinda hem kurumlari
hem de bireyleri zorlayan esi gorligmemis bir saglik
krizine yol agmigtir (1). Pandemiden en yiiksek oranda
etkilenen grup saglik caliganlar1 olmustur. Bu kriz siireci
pandemiden dnce de stresin olumsuz etkilerine maruz
kalan saglik calisanlarini anksiyete ve depresyon
acisindan daha bilyiik bir risk altina sokmustur (1,2).
Pandemi doneminde uzun ve yogun ¢alisma saatleri,
enfekte olma ve hastalig1 yakinlarina bulastirma kaygisi
gibi nedenler saglik calisanlarinda stres ve kaygiy1
artirmistir  (3,4). Cin’de yapilan bir c¢alismada
pandemide saglik caliganlarinda anksiyete goriilme
orani %23, stres bozuklugu oranm1 %?27.4 olarak
belirlenmistir (5).

Is doyumu, yasam doyumu ve tiikenmislik birbiriyle
iliskili kavramlardir. Calisanlarin iglerinden duyduklari
memnuniyet ya da memnuniyetsizlik i doyumu olarak
ifade edilmektedir (6). Bireyler yasamlarinin biiyiik bir
bolimii  iste  gecirmekte, c¢alisma  ortaminda
karsilastiklar: olumlu ya da olumsuz olaylar is disindaki
yasamlarina yansimaktadir (7). Bu nedenle yasamin
biiylik bir boliimiinii olusturan ¢alisma hayati, yasam
doyumunu  etkilemektedir.  Caligma  hayatinda
karsilasilan doyumsuzluk, mutsuzluk ve hayal kirikligt
yasam doyumunun azalmasina yol agabilmektedir (6).
Tiikenmislik ise igyerinde maruz kalinan kronik stresin
neden oldugu duygusal tiikkenme, duyarsizlasma ve
kisisel basar1 duygusunun azalmasiyla sonuglanan
onemli bir psikososyal sorundur (8). Insanla yogun iliski
igerisinde olan mesleklerde ¢alisan kisilerde, artan strese
bagl olarak is doyumsuzlugu ve tiikenmislik ortaya
¢ikmaktadir (6,7). Pandemi 6ncesinde de kronik stresin
olumsuz etkileri agisindan yiiksek risk altinda olan
saglik calisanlarinin (7) pandemiden kaynakli artan
¢oklu stresorlere maruz kalmalar tiikkenmislik riskini
artirmaktadir  (2,9,10). Matsua ve ark.,, COVID-19
pandemisinde saglik c¢alisanlarmin = %22.6’sin1n,
Alsuliman1 ve ark., %75’inin tiikenmislik yasadigini

belirlemislerdir (9,10).

Saglik  profesyonellerinde  tiikkenmislik;  cabuk
ofkelenme, i3 doyumsuzlugu, yorgunluk, uyku
bozukluklari, depresyon riskinde artis, yasam
kalitesinde bozulma gibi Onemli sorunlara neden
olabilmektedir (8,9,10). Salgin siireglerine yonelik daha
onceki deneyimler saglik g¢alisanlarnin yogun stres,
kaygi, korku, yorgunluk ve uyku bozukluklar1 gibi
bircok saglik sorunu yasadiklarmi ortaya koymustur
(11,12). Cin’de yapilan bir ¢alijmada COVID-19
pandemisinin saglik calisanlarinin %71.5’inde strese,
%350.4’linde depresyona, %44.6’sinda anksiyeteye ve
%34’tinde uykusuzluga yol actigir belirlenmistir (2).
Bagka bir ¢alismada saglik ¢alisanlarinin %54.2’sinde
anksiyete, %>58’inde depresyon belirtileri oldugu
saptanmigtir (13). Pandemi siirecinde yasanan stres;
anksiyete ve tiikenmigligin yani sira depresyona yol
acabilmektedir. Ozellikle travmatik durumlara maruz
kalan saglik c¢alisanlarinda bas etme becerilerinde
azalma veya ise karst  olumsuz  tutumlar
gelisebilmektedir. Ispanya’da yapilan bir calismada
saglik calisanlarinin %56.6’smin travma sonrasi stres
bozuklugu, %58.6’sinin  anksiyete  bozuklugu,
%46’smin depresif bozukluk belirtileri gosterdigi ve
%41.1°inin
belirlenmistir (14).

duygusal titkenmislik hissettigi
Saglik c¢alisanlarimin ~ verimli  ve etkin  hizmet
sunabilmeleri  islerinden doyum  saglamalariyla
miimkiindiir (7). Diger taraftan bireylerin verimli
calisabilmeleri hem ruhsal hem de fizyolojik olarak iyi
hissetmelerine baghdir (15). COVID-19 pandemisi
saglik calisanlarini fiziksel oldugu kadar psikolojik
acidan da olumsuz etkilemistir. Bu nedenle COVID-19
pandemisi gibi ciddi bir kriz siirecinde Onemli
sorumluluklar {istlenen saglik c¢alisanlarinda mesleki
doyumu artirmak, tilkenmisligi Onlemek ve saglik
calisanlarim1  psikolojik  olarak  destekleyebilmek
amactyla bu alanda yapilan ¢alismalar yol gosterici
olacaktir. Bu ¢alismada pandemi siirecinde saglik
calisanlarinin tikenmislik, is doyumu ve yagam doyumu

diizeylerinin incelenmesi amaglanmistir. Bu genel amag
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dogrultusunda arastirmada asagidaki sorulara cevap
aranmistir;

Pandemi siirecinde saglik ¢alisanlarinin tiikenmislik, is
tatmini ve yasam doyumu diizeyleri nasildir?

Saglik calisanlarinin tiikenmiglik, is tatmini ve yasam
doyumu diizeylerini etkileyen sosyo-demografik ve
calisma durumuna yonelik degiskenler nelerdir?
Tiikenmislik, is tatmini ve yagam doyumu diizeyleri

arasinda iligki var midir?

GEREC VE YONTEM

Tanimlayici kesitsel tipte olan bu c¢alismanin evrenini
pandemi siirecinde c¢alisan tiim saglik profesyonelleri
olugturmustur. Arastirma Orneklemine alinacak birey
say1st %95 giiven araligy, kiigiik etki biiyiikliigii ve %90
test giicii ile en az 216 kisi olarak belirlenmistir.
Arastirmaya dahil etme kriterleri, pandemi siirecinde
aktif olarak g¢alisiyor olmak ve arastirmaya katilmaya
gonillii olmaktir. Pandemi siirecinde iicretsiz izinde
olan ve kronik hastalik, gebelik, dogum vb nedenlerle
izinli sayilan saglik profesyonelleri calismaya dahil
edilmemigtir.  Katilimecilara pandemi  siirecindeki
kisitlamalar ve fiziksel mesafe kurallar1 geregi, sosyal
aglar iizerinden Google Dokiimanlar araciligiyla
ulasilmigtir. Aragtirmaya 15 Mayis- 15 Temmuz 2021
tarihleri arasinda 227 saglik ¢alisani katilmistir.

Arastirmaya baglamadan o©nce Saglik Bakanligi
COVID-19 Bilimsel Aragtirma  Degerlendirme
(2021-04-
09T10_41_57). Aragtirmanin yapilabilmesi i¢in yerel

Komisyonu’ndan izin alimmistir
etik kuruldan (Ondokuz Mayis Universitesi Klinik
Arastirmalar Etik Kurulu, tarih: 29.04.2021; karar no:
2021/224) onay alinmistir. Arastirma verileri Tanitic
Bilgi Formu, Maslach Tiikenmislik Olgegi, Is Tatmini
Olgegi ve Yasam Doyum Olgegi kullamlarak
toplanmustir.

Tamtict Bilgi Formu: Katithimcilarin sosyo-demografik
(Cinsiyet, yas, egitim diizeyi, medeni durum) ve ¢aligma

ozelliklerini belirlemeye (Meslek, caligilan kurum,

calisma yili, calisma sekli, COVID-19 bulas oykiisii)
yonelik 9 soru bulunmaktadir.

Maslach Tiikenmiglik Olgcegi (MTO): Maslach ve
Jackson tarafindan gelistirilen MTO’nin Tiirkge gecerlik
ve giivenirligi Ergin tarafindan yapilmstir. Olgek, 5°li
likert tipte olup, her bir madde en az 0, en ¢ok 5 puan
olarak puanlanmaktadir. Olgekte 22 madde ve Duygusal
Tiikenme (DT), Duyarsizlasma (D) ve Kisisel Basari
(KB) olmak iizere ii¢ alt boyut bulunmaktadir. Olgegin
puanlamast DT boyutu i¢in 0-36, D boyutu i¢in 0-20,
KB boyutu i¢in 0-32 olarak hesaplanmaktadir. Cronbach
a katsayilari, DT alt boyutu i¢in 0.83, D boyutu i¢in 0.65
ve KB alt boyutu i¢in 0.72 olarak bulunmustur. Olgekte
4,5,7,12,17, 18, 19 ve 21’inci maddeler ters ¢evrilerek
puanlanmaktadir. Olgekte DT ve D boyutundan alman
puanin yiiksek; KB boyutundan ise diisiik olmasi
tiikenmisligin arttigini géstermektedir (16).

Is Tatmini Olgegi: Brayfield ve Rothe tarafindan
gelistirilen 6lgegin Tiirkce gecerlik, glivenirlik ¢alismasi
Basol ve Comlekei tarafindan yapilmstir. Olgekte
bulunan maddelerin faktoér yikleri 0.841 ile 0.932
arasindadir ve agiklanan toplam varyans %77.99 olarak
tespit edilmistir. Olcegin icsel tutarligi 0.929 olarak
hesaplanmistir. Madde toplam korelasyonlart 0.756 ile
0.886 arasinda degismektedir. Olcek en az 1, en gok 5
puan seklinde puanlanmaktadir. Olgekten alman
ortalama puanmnin azalmas: is tatmini diizeyinin
azaldigini, artmasi is tatmini diizeyinin arttigin
gostermektedir (17).

Yasam Doyum Olgegi (YDO): Diener ve ark. tarafindan
gelistirilen YDO’niin Tiirkce gegerlilik ve giivenirligi
Dagli ve Baysal tarafindan yapilmistir. Olgek tek faktor
ve 5 maddeden olusmakta olup 5°1i likert tiptedir.
Olgekten alabilecek en yiiksek puan 25, en diisiik puan
ise 5°tir. Olgegin agiklanan varyans oran1 %68 olup, ic
tutarlilik katsayis1 0.88 wve tekrar test gilivenirlik
katsayisni ise 0.97°dir. Olgekten alian toplam puanin
artmasi1 yasam doyumu diizeyinin arttigini, azalmasi
yasam doyumu diizeyinin azaldigini gostermektedir
(18).
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Istatistiksel Analiz: Arastirma verileri SPSS 21.0 paket
programinda analiz edildi. Tanimlayic1 veriler frekans
(n) ve ylizde (%) ile ifade edildi. Verilerin analizinde
ortalama ve standart sapma, Mann-Whitney U testi,
Kruskal-Wallis testi ve Korelasyon analizi yapild.
Istatistiksel anlamlilik diizeyi p<0.05 olarak kabul
edildi.

BULGULAR

Caligmaya 227 saglk c¢alisani  dahil edildi.
Katilimeilarin - %63°0  kadin, %33.5’1 30-39 yas
grubunda, %96.5’1 liniversite mezunu, %70.5°1 evlidir.
Arastirmaya katilan saglik ¢alisanlarmin  %39.2°si
hemsire, %55.1°1 ikinci basamak saglik kurulusunda
calismakta, %41.4’lniin c¢alisma siiresi 16 yil ve
iizerinde ve %55.9’1 hem gilindiiz hem de gece nobet
seklinde calismaktadir. Katilimeilarin %37°si COVID-
19 enfeksiyonu gecirmigtir (Tablo 1). Arastirmada
katilimcilarin 6lgek puan ortalamalarina bakildiginda;
Maslach Duygusal Tiikkenme; 20.37+7.71, Maslach
Duyarsizlagsma; 8.75+3.39, Maslach Kisisel Basari;
14.07+£5.18, Is Tatmini; 2.83+0.98, Yasam Doyumu;
12.8944.35 olarak belirlenmistir (Tablo 2).

Arastirmada Maslach Duygusal Tiikenme puan
ortalamasi kadinlarda erkeklere kiyasla (MWU=4246.5,
p=0.000),
personellerine oranla (MWU=1795.5, p=0.001) ve

hemsireler-ebelerde diger saglik

COVID-19 enfeksiyonu gecirenlerde gecirmeyenlere
oranla anlamli diizeyde daha yiiksek bulunmustur
(MWU=4991, p=0.033). Katilimcilarin Maslach
Duyarsizlagma puan ortalamalarina bakildiginda;
kadinlarda erkeklere oranla (MWU=4978, p=0.031), 20-
29 yas grubunda 40 ve {izeri yas grubuna oranla
(MWU=2001.5, p=0.006), hem giindiiz hem gece ndbeti
seklinde calisanlarda sadece giindiiz ya da sadece gece
nobeti seklinde ¢alisanlara oranla (KW=7.809, p=0.020)
ve ¢aligma yil1 0-4 y1l olanlarda 16 y1l ve {izerindekilere
oranda anlaml diizeyde daha yiiksektir (MWU=712.5,
p=0.011). Arastirmaya katilan bireylerin Maslach

Kisisel Basart puan ortalamalart incelendiginde,

hemsireler-ebelerde diger
(MWU=1913, p=0.005), hekimlerde diger ¢alisanlara
oranla (MWU=1380.5, p=0.019) ve COVID-19

caliganlara oranla

enfeksiyonu gegirenlerde  gegirmeyenlere oranda
anlamli diizeyde diisiikk bulunmustur (MWU=5061.5,
p=0.047) (Tablo 3).

Tablo 1: Katilimeilarin bazi sosyo-demografik ve

mesleki ozellikleri

n=227 n %
Cinsiyet

Kadin 143 63
Erkek 84 37
Yas grubu

20-29 59 26
30-39 76 335
40 ve tizeri 91 45
Egitim diizeyi

Lise 8 3.5
Universite 219 96.5
Medeni durum

Evli 160 70.5
Bekar 67 29.5
Meslek

Hekim 72 31.7
Hemgire 89 39.2
Ebe 15 6.6
Diger 51 22.5

Calisilan kurum
1. basamak (ASM, TSM, vb...) 27 11.9

2. basamak 125 55.1
(Devlet hastaneleri, ADSM...)
3. basamak 75 33

(Egitim arastirma/iiniv. hast.)

Mesleki calisma siiresi

0-4 y1l 23 10.1
5-10 y1l 59 26
11-15 y1l 51 225
16 y1l ve tlizeri 94 41.4
Calisma sekli

Gilindiiz mesaisi 72 31.7
Gece ndbeti 28 12.3
Giindiiz mesaisi + gece nobeti 127 55.9
COVID- bulas éykiisii durumu

Evet 84 37
Hayir 143 63
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Tablo 2: Katilimcilarin Maslach Tiikenmislik Olgegi alt boyutlari, Is Tatmini ve Yasam Doyumu Olgegi toplam puan

ortalamalari
Olgekler Ortalama Standart Sapma  Olgek Puanlari
(Min-Max)

Maslach Duygusal Tiikenme 20.37 7.71 0-36

Maslach Duyarsizlagma 8.75 3.39 0-20

Maslach Kisisel Basari 14.07 5.18 0-32

Is Tatmini 2.83 0.98 1-5

Yasam Doyumu 12.89 4.35 5-25

Aragtirmada  katihmecilarn  Is  Tatmini  puan
ortalamalarina bakildiginda; bekar olanlarda evli
olanlara oranla (MWU=4354.5, p=0.026), giindiiz
calisanlarda hem gilindiiz hem gece ndbeti seklinde
calisanlara oranla anlamli diizeyde yiiksek bulunmugtur
(MWU=3568.5, p=0.010). Yasam Doyumu puan
ortalamasinin, erkeklerde kadinlara oranla anlaml
diizeyde yiiksek oldugu saptanmigtir (MWU=4384.5,
p=0.001) (Tablo 4).

Aragtirmada Maslach Duygusal Tiikenme ile Is Tatmini
arasinda negatif yonlii orta diizeyde anlamli (r=-0.436,
p=0.000), Maslach Duyarsizlasma ile Is Tatmini

arasinda negatif yonlii diisiik diizeyde anlamli (r=-0.214,

p=0.001), Maslach Kisisel basari ile Is Tatmini arasinda
negatif yonlii orta diizeyde anlamli bir iliski vardir (r=-
0.329, p=0.000). Maslach Duygusal Tiikenme ile Yasam
Doyumu arasinda negatif yonlii orta diizeyde anlamli
(r=-0.327, p=0.000), Maslach Duyarsizlagma ile Yasam
Doyumu arasinda negatif yonlii diisiik diizeyde anlamli
(r=-0.164, p=0.013), Maslach Kisisel Basar1 ile Yasam
Doyumu arasinda negatif yonlii diisiik diizeyde anlaml
bir iliski vardir (r=-0.144, p=0.030). Maslach
Tiikenmislik puanmi azaldikga Is Tatmini ve Yasam
Doyumunun arttigint  belirlenmistir. Is Tatmini ve
Yasam Doyumu arasinda orta diizeyde pozitif yonlii

anlamli bir iligki vardir (= 0.502, p=0.000) (Tablo 5).

Tablo 5: Katilimcilarin tilkenmislik, i tatmini ve yasam doyumu puanlari arasindaki iligki

Olcekler n r p

Maslach Duygusal Tiikenme-is Tatmini 227 -0.436 0.000
Maslach Duyarsizlasma-is Tatmini 227 -0.214 0.001
Maslach Kisisel Basari-Is Tatmini 227 -0.329 0.000
Maslach Duygusal Tiikenme-Yasam doyumu 227 -0.327 0.000
Maslach Duyarsizlasma-Yasam Doyumu 227 -0.164 0.013
Maslach Kisisel Basari-Yasam Doyumu 227 -0.144 0.030
Is Tatmini-Yasam Doyumu 227 0.502 0.000
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Tablo 3: Katilicilarin bazi sosyo-demografik ve galigma 6zelliklerine gore tiikenmislik puanlarinin karsilagtirilmasi

Maslach Duygusal Tiikenme Maslach Duyarsizlasma Maslach Kisisel Basari
Ozellik Say1 Ort+Ss Rank  Test degeri p Ort+Ss Rank Test degeri p Ort+Ss Rank Test degeri p
Cinsiyet "
Kadin 143  21.88+7.67 126.30 4246.5 0.000 9.1243.42 121.19 4978 0.031 13.9245.16 112.31 5765 0.613
Erkek 84 17.80+7.08 93.05 8.08+3.26 101.76 14.31+£522 116.87
Yas ™
20-29 59  21.17+£7.04 121.28 1.583 0.453 9.39+2.65 129.76 7.199 0.027  13.88+4.60 114.77 0.169 0.919
30-39 76  20.5+7.88 115.76 8.96+3.69 117.36 14.49+5.57 115.94
40 ve lizeri 92 19.75+8 107.88 8.13+£3.45 101.11 13.8445.23 111.90
Medeni durum®
Evli 160 20.32+7.71 113.26 5241.5 0.793 8.49+3.40 109.69 4671 0.125 14.36+529 116.69 4929 0.338
Bekar 67 20.49+7.76 115.77 9.334+3.32 124.28 13.37+4.88 107.57
Egitim durumu”
Lise 8 22+6.07  129.88 749 0.486 8.63+4.5 122.81 805.5 0.698 16+7.75 131.13 739 0.452
Universite 219  20.31+£7.77 113.42 8.74+3.36 113.68 14+5.07 113.37
Meslek™
Hekim 72 20.06+7.84 112.13 10.313 0.006 9.2843.35 124.81 4.811 0.090 13.71+4.27 110.60 8.732 0.013
Hemsire-ebe 104 22.03+£7.18 126.67 8.79+3.33 114.09 13.38+5.04 104.87
Diger ™ 51  17.43£7.77 90.80 7.86+3.48 98.56 14.25+6.16  137.42
Cahsilan kurum™
1.basamak 27  18.93+9.03 105.44 1.031 0.597 8.11+£3.76 102.31 3.749 0.153  14.59+5.73 122.30 0.498 0.780
2.basamak 125 20.86+7.89 117.72 9.16+£3.5 121.54 14+5.28 113.16
3.basamak 75  20.07+6.87 110.88 8.25+2.99 105.64 13.97+4.85 11241
Cahsma sekli™
Giindiiz 72 16.31£7.29 81.25 31.228 0.000 8.24+3.52 103.13 7.809 0.020 14.26+5.59 117.80 0.669 0.716
Gece nobeti 28  19.43+£6.65 104.25 7.75€2.98 94.30 14.36+4.51 118.52
Giindiiz + 127 22.88+7.16 134.72 9.234+3.34 12451 13.89+5.11 110.85
gece nobeti
Cahsma yih ™
0-4 y1l 23 20.09+7.53 114.07 2.987 0.394 9.87+2.72 138.89 8.175 0.043 14.74+439 125.70 1.422 0.700
5-10 y1l 59  21.88+7.83 126.02 9.07+£3.12 121.53 13.37+4.85 107.20
11-15 y1l 51  19.97+8.06 112.39 8.96+3.64 118.39 14.26+4.98 113.73
16 yilvetizeri 94 19.71£748 107.31 8.13+£3.45 100.80 14.23+5.67 115,55
COVID-19 bulas dykiisii
Evet 84  21.86+7.19 126.08 4991 0.033 8.92+3.23 118.30 5644.5 0.447  13.14+4.64 102.76 5061.5 0.047
Hayir 143 19.5£7.89 106.90 8.63+3.49 111.47 14.61+£5.41 120.60

* Mann-Whitney U, **Kruskall Wallis, ***Toplum sag. tek., lab.tek, ront. tek., acil tip tek., ameliyathane tek., ortopedi tek., agiz dis sag. tek., tibbi sek.
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Tablo 4: Katilimcilarin bazi sosyo-demografik ve ¢alisma ozelliklerine gore is tatmini ve yasam doyumu

Ozellik Is Tatmini Yasam Doyumu
Say1 Ort+Ss Rank Test degeri p Ort+Ss Rank Test degeri p
Cinsiyet "
Kadin 143 2.71£1.01 105.69 4817.5 0.013 12.22+19 102.66 4384.5 0.001
Erkek 84 3.05+0.89 128.15 14.04+4.17 133.30
Yas ™
20-29 59 2.93+0.91 121.15 1.144 0.564 12.97+4.23 115.90 2.763 0.251
30-39 76 2.84+1.02 113.93 13.47+4.22 122.46
40 ve iizeri 92 2.77+1 109.47 12.37£4.51 105.79
Medeni durum”
Evli 160 2.754+0.98 107.72 4354.5 0.026 13.03+4.4 115.35 51435 0.630
Bekar 67 3.02+0.98 129.01 12.55+4.25 110.77
Egitim durumu”
Lise 8 3.1+0.9 131.31 737.5 0.447 11+4.21 85 644 0.202
Universite 219 2.82+0.99 113.37 12.96+4.35 115.06
Meslek™
Hekim 72 3.01+£0.99 126.06 3.592 0.166 13.4+4.56 123.60 2.865 0.239
Hemsire-ebe 104 2.74+0.94 107.93 12.87+4.37 112.39
Diger ™ 51 2.77£1.04 109.35 12.24+3.98 103.73
Cahlisilan kurum™
1.basamak 27 2.84+1.06 110.44 0.114 0.945 12.78+£5.29 106.52 0.428 0.807
2.basamak 125 2.84+0.93 115.03 12.93+4.30 115.61
3.basamak 75 2.82+1.05 113.56 12.88+4.12 114.01
Cahsma sekli™
Giindiiz 72 3.07+1.03 129.50 6.906 0.032 13.22+4.24 119.15 1.256 0.534
Gece nobeti 28 2.854+0.92 118.02 134+3.56 120.30
Gindiiz + 127 2.69+0.95 104.33 12.684458  190.69
gece nobeti
Cahsma yih ™
0-4 yil 23 2.96+1.12 120.09 1.396 0.706 12.78+3.86 111.67 1.442 0.696
5-10 yl 59 2.90+0.91 119.94 13.29+4.39 122.27
11-15 yil 51 2.71£0.99 106.40 12.47+3.85 107.98
16 y1l ve lizeri 94 2.84+0.99 112.90 12.90+4.72 112.64
COVID-19 bulas dykiisii
Evet 84 2.84+0.98 115.80 5855 0.751 12.57+4.25 109.91 5662.5 0.471
Hayir 143 2.834+0.99 112.94 12.08+4.41 116.40

*Mann-Whitney U testi, **Kruskall Wallis testi, *** Toplum sag. tek., lab.tek, ront. tek., acil tip tek., ameliyathane tek., ortopedi tek., agiz dis sag. tek., tibbi sek.
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TARTISMA

Bu caligmada pandemi siirecinde saglik calisanlarinin
tikenmislik, is tatmini ve yasam doyum diizeyleri
incelenmistir. Calisma sonuclar1 cinsiyet, yas, meslek,
calisma y1l1, calisma sekli ve COVID-19 bulas oykiisii gibi
faktorlerin  tiikenmisligi  etkiledigini  gOstermistir.
Alsulimani ve ark., ¢calisma bulgularimiza benzer sekilde
yas, meslek, ¢alisma yili, pandemide artan ¢alisma saatleri,
COVID-19 hastalarna maruz kalma ve bakim verme
zorunlulugu gibi faktorlerin tikenmisligi etkiledigini
belirlemiglerdir (10). Bu aragtirmada literatiirle benzer
sekilde kadin ¢alisanlarda tilkenmislik diizeyi erkeklerden
yiiksek bulunmustur (15,19,20). Diinyada saglik sektorii
isgiicliniin %70’ini kadinlar olusturmaktadir. Kadin saglik
calisanlarinin  bakim sorumluluklar, yogun c¢aligma
saatleri ve yiiksek bulas riski nedeniyle olumsuz
etkilenmektedir (21). Norlund ve ark., is yasantisinda
kadmlarda tikenmisligin erkeklerden daha yiiksek
oldugunu bildirmektedir (22). Bu ¢alismada duygusal
tikenme ve duyarsizlasma puan ortalamasi kadinlarda
erkeklere oranla daha yiiksek bulunmustur. Benzer sekilde
Barello ve ark., pandemide kadinlarda duygusal tiikkenme
diizeyinin erkeklerden daha yiiksek oldugunu belirlemistir
(20). Japonya’da yapilan bir ¢alismada da COVID-19’1a
miicadelede kadin saglik ¢alisanlarinda tiilkenmislik
diizeyi daha yiksek bulunmustur (19). Calisma
bulgularimiz literatiirle uyumlu olup, tikenmiglik
diizeyinin kadinlarda daha yiiksek olmasinin, erkekler ve
kadinlar arasindaki is ve is dist rol farkliliklarindan
kaynaklanmig olabilecegi diisiiniilmektedir.

Calismamizda duyarsizlasma puan ortalamasi 20-29 yas
grubunda 40 ve {izerine oranla, ¢alisma yili 0-4 yil
olanlarda 16 y1l ve lizerindekilere oranda anlamli diizeyde
daha yiiksektir. Calisma bulgularimiza benzer sekilde
Tun¢ ve Goklii’niin ¢aligmasinda, hizmet siiresi arttik¢a
duyarsizlagsma puanlarmin diistiigiic ve kisisel bagari
puanlarinm arttigint belirlenmistir (23). Arpacioglu ve
ark., 0-4 yil ¢alisanlarda tiikenmiglik diizeyinin daha
yliksek oldugunu, Fang ve ark., ise orta ve gen¢ yas

grubunda depresyon diizeyinin daha yiiksek oldugunu

belirlemislerdir (15,24). Bu durumun geng¢ ve mesleginin
ilk yillarindaki ¢aliganlarin daha yogun birimlerde gorev
almalarindan kaynaklanmis olabilecegi diisiiniilmektedir.
Ayrica calisma yili arttikga kazanilan yas ve tecriibe,
saglik profesyonellerinin mesleklerinde daha yeterli ve
basarili hissetmelerini saglamis olabilir.

Yogun mesai siireleri boyunca yiiksek riskli gruplarla
calismak tiikenmiglik diizeyini artirmaktadir (25).
Pandemi doneminde hemsireler is sayis1 ve yogunlugunda
artls yasamanin yani sira yeni protokollere ve “yeni olan
bir normale” uyum saglamaya c¢aligmak zorunda
kalmiglardir (26). Bu ¢alismada literatiire benzer sekilde
hemsireler-ebelerde duygusal tiikenme diizeyi diger
calisanlara oranla daha yiiksek bulunmustur (15,20).
Yapilan bir aragtirmada hemsirelerin %40’ 1indan fazlasinin
tilkenmisglik yasadigini bildirilmistir (19). Fang ve ark.,
pandemide depresyon diizeyinin hemsirelerde daha
yiiksek oldugunu, doktorlarda yalnizlik puanin daha
yliksek, sosyal destek puanmnin daha diisik oldugunu
belirlemislerdir (24). Bu ¢aligmada hemgireler-ebelerin ve
hekimlerin duygusal tilkenme diizeyi orta diizeyde olup
hemgireler-ebelerde diger saglik calisanlarina oranla
anlaml diizeyde yiiksek bulunmustur. Ayrica kigisel
basar1 puan ortalamasi hemsireler-ebeler ve hekimlerde
diger calisanlara oranla daha diisiiktiir. Benzer sekilde
Cortina-Rodrgiuez  ve  Afanador’un  ¢alismasinda,
hemygirelerin {i¢ boyutta da tiikenmisglik puanlarinin yiiksek
oldugunu, hekimlerin duygusal tiikkenme puanlarinin
yiiksek, duyarsizlasma ve kisisel basar1 puanlarinin orta
diizeyde oldugunu belirlenmistir (27). Hemsireler-ebeler
ve hekimlerde tiikenmis diizeylerinin diger c¢alisanlara
oranla yliksek olmasinin; enfekte bireylerle direkt temas
halinde caligsmalari, is yiikiinliin artmasi, uzun g¢alisma
stireleri ve COVID-19’un olumsuz sonuglarma taniklik
etme gibi nedenlerden kaynaklanmig olabilecegi
distiniilmektedir.

Pandemi oncesinde ndbetli calisan saglik
profesyonellerinin  sadece giindiiz mesaisi seklinde
calisanlara oranla duyarsizlasma puaninin daha yiiksek

oldugu bildirilmektedir (28). COVID-19 pandemisinden
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once de vardiyali calisan saglik calisanlarmin pandemi
stirecinde daha yogun calistiklari, daha fazla nobet
tuttuklart ve fazla mesailerinin oldugu diisiintildiigiinde
tikenmiglik diizeylerinin artmasi1 olasidir (29). Bu
calismada duyarsizlagsma puan ortalamasi hem giindiiz
hem gece nobetinde calisanlarda sadece giindiiz ya da
sadece gece nobetinde c¢alisanlara oranla daha yiiksek
bulunmustur. Ayrica ¢alismada hem giindiiz hem gece
nobeti seklinde calisanlarda is tatmini diizeyinin sadece
giindiiz ¢alisanlara oranla anlamli diizeyde diisiik oldugu
belirlenmistir. Palabiyik ve Is6zen, vardiyah ¢alisanlarda
anksiyete arttikga, depresyon, diisiik 6z yeterlilik algisi,
stres algisi ve tiikenmisligin anlamli dlgiide arttigini, uyku
kalitesinin bozuldugunu ve mesleki tatminin anlaml
sekilde azaldigini belirlemislerdir (30). Ispanya’da yapilan
bir ¢alismada, 12 veya 24 saatlik vardiyalarla ¢alisanlarda,
kadimnlarda ve aile iiyelerinin enfekte olmasindan endise
eden saglik calisanlarinda anksiyete ve depresyon riskinin
daha yiiksek oldugu bulunmustur (14). Benzer sekilde
Tung ve Gokli, COVID-19’la miicadelede ¢alisma saati
fazla olanlarda duygusal tiikenmislik ve duyarsizlagsma
diizeylerinin daha yiiksek oldugunu bildirmistir (23).
Calisma sonuglarimiz literatiirle benzer sekilde gilindiiz
mesaisinin yani1 sira gece nobeti seklinde calismanin
duyarsizlasmay1 artirirken i doyumunu olumsuz
etkiledigini gostermistir.

Saglik ¢alisanlart pandemi doneminde artan is yiikii,
yorucu ¢alisma saatleri ve enfekte bireylerle temas halinde
calisma gibi nedenlerle daha fazla stresle karsi karsiya
kalmiglardir (3,4). Bu calismada kisisel basart puan
ortalamalart COVID-19 enfeksiyonu  gecirenlerde
gecirmeyenlere  oranda anlamli  diizeyde  diisiik
bulunmustur. Arpacioglu ve ark., COVID-19 hastalari ile
dogrudan temas icerisinde c¢alisanlarda tiikenmislik
diizeyinin anlamli diizeyde yiiksek oldugunu, COVID-19
hastalar1 ile dogrudan temas etmeyenlerde ise mesleki
doyumun daha yiiksek oldugunu belirlemislerdir (15).
Yapilan baska bir c¢alismada COVID-19’lu hastalara

dogrudan hizmet verenlerde duygusal tikenmislik ve

duyarsizlasma diizeyinin daha yiiksek, kisisel basari
puaninin daha diisiik oldugu belirlenmistir (23).

Is yiikiiniin fazla olmasi ve calisanlarin kendilerine ve
ailelerine yeterince zaman ayiramamalart tiikkenmislik
hissini artirarak is doyumunu olumsuz etkileyebilmektedir
(7). Giiner ve ark., bekar olanlarin evlilere oranla daha az
mesleki stres yasadiklarini, tiikenmislik diizeylerinin daha
diisiik oldugunu ve is doyumlariin daha yiiksek oldugunu
belirlemislerdir (6). Tekir ve ark., evli olanlarda bekarlara
oranla tiikenmislik diizeyinin daha yiiksek oldugunu
belirlemislerdir (7). Bu g¢alismada da katilimcilarin is
tatmini puan ortalamalari bekar olanlarda evli olanlara
oranla yiiksek bulunmustur. Pandemi siirecinde uzun ve
yorucu ¢aligma saatleri ve kigisel korunma zorunlulugunun
yani sira ¢aliganlar maruz kaldiklar1 bulagici etkenleri aile
iiyelerine bulastirma korkusu yasamaktadirlar (4,15).
Arpacioglu ve ark., COVID-19 korku diizeyinin evli ve
¢ocuklu bireylerde yalniz yasayanlara oranla daha yiiksek
oldugunu belirlemislerdir (15). Bu ¢aligmada evlilerde is
tatminin diisiik olmasimin uzun ve yorucu ¢alisma saatleri,
aile sorumluluklari, ailelerine zaman ayiramama ve
enfeksiyonu bulagtirma korkusu nedenlerden
kaynaklanmis olabilecegi diisiniilmektedir.
Calismamizda yasam doyum puan ortalamalari kadinlarda
erkeklere oranla daha diisik bulunmustur. Pandemi
stirecinde yapilan bir arastirmada anksiyete ve stres
bozuklugu goriilme oraninin kadinlarda erkeklerden daha
yiiksek oldugu belirlenmistir (5). Farkli ¢aligmalarda da
kadinlarda COVID-19’a yonelik kaygi ve depresyon
diizeylerinin erkeklerden daha ytiksek oldugu bildirilmistir
(14,15,24). Ayrica yapilan ¢aligmalar kadinlarda
titkenmiglik diizeyinin erkeklere oranla yiiksek oldugunu
gostermektedir (15,19,20,27). Bu ¢alismada kadmnlarda
yasam doyumunun erkeklere oranla daha diisiik olmasinin
tilkenmigslik diizeylerinin daha yiiksek olmasiyla iligkili
oldugu diisiiniilmektedir.

Tiikenmisligin is doyumunu etkiledigi farkli ¢aligmalarda
gosterilmistir  (7,15). Ayrica yapilan ¢aligmalarda
tikenmislik  arttitkca  yasam  doyumun  azaldigi

belirlenmistir (6,7). Benzer sekilde bu calismada da
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tikenmislik diizeyi artarken is ve yasam doyumunun
azaldig1 saptanmuistir.

Sonug olarak bu caligmada; saglik calisanlarinin orta
diizeyde tilkenmislik yasadiklari, duygusal tiikenme ve
duyarsizlasma puanlarinin orta, kisisel basar1 puanlarinin
disik diizeyde oldugu belirlenmistir. Ayrica saglik
calisanlarinda is tatmini ve yasam doyumunun orta
diizeyde oldugu goriilmistiir. Tikenmislik artarken is
tatmini ve yasam doyumu azalmistir. Cinsiyet, yas,
meslek, ¢aligma yili, ¢alisma sekli ve COVID-19 bulas
Oykiisii gibi degiskenlerin tiikenmislik diizeylerini
etkiledigi bulunmustur. Ayrica ¢alisma sonuglart medeni
durum ve ¢aligma seklinin is tatminini, cinsiyetin yasam
doyumunu etkiledigini ortaya koymustur. Bu sonuglar
dogrultusunda saglik profesyonellerinin tiikenmislik
diizeylerini etkileyen faktdrlerin yakindan takip edilmesi,
calisma ortamini iyilestirici uygulamalar gelistirilmesi ve
gerekli durumlarda saglik profesyonellerine psikolojik
destek saglanarak tiikenmislik diizeylerini azaltmaya, is
tatminlerini ve yasam doyumlarini artirmaya yonelik

stratejiler gelistirilmesi 6nerilmektedir.
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SAGLIKLI BIREYLERDE SiMULE OBSTRUKTIF APNEDE ATRIYAL
ELEKTROMEKANIK GECIKMENIN DEGERLENDIRILMESI

Evaluation of Atrial Electromechanical Delay in Simulated Obstructive Apnea in Healthy
Individuals

Sinan Cemgil OZBEK!

Saglik Bilimleri Universitesi Diskapt Yildirim Beyazit EAH, Kardiyoloji Klinigi. ANKARA, TURKIYE

07/
Amac: Calismalar, obstriiktif uyku apnesinin, atriyal fibrilasyon
gibi artmis disritmi riskine isaret ettigini ileri siirmektedir.
Atriyal elektriksel —aktivitenin  baglangici ile atriyal
kontraksiyonun baglangici arasindaki zaman araligi, atriyal
elektromekanik gecikme olarak tanimlanmig ve uzamis atriyal
elektromekanik gecikme, atriyal fibrilasyonun bir prediktorii
olarak onerilmistir. Bu ¢alismanin amaci, solunum manevralari
yoluyla obstriiktif uyku apnesini simiile ederek atriyal

elektromekanik  gecikme  lizerindeki  akut etkilerini
degerlendirmektir.

Gerec ve Yontemler: Caligmaya toplam 50 saglikli birey dahil
edildi ve simiile edilmis obstriiktif apne (Mueller manevrasi),
istemli ekspirasyon sonu santral apne ve normal solunum
esnasinda doku Doppler goriintiileri kaydedildi. Bu kayitlardan
intra-atriyal ve interatriyal elektromekanik gecikme 6l¢tldi.
Bulgular: Tim saglikli deneklerde Mueller manevrast ve
istemli ekspirasyon sonu santral apne sirasinda interatriyal
elektromekanik gecikme (Mueller Manevras: sirasinda +
10.1ms; istemli ekspirasyon sonu santral apne sirasinda +
8.7ms; p <0.001) ve sol intra-atriyal elektromekanik gecikme
(Mueller Manevrasi sirasinda +7.3 ms; istemli ekspirasyon sonu
santral apne sirasinda + 6.7ms; p <0.001) normal solunumla
karsilastirildiginda artt1.

Sonu¢: Simiile edilmis obstriiktif uyku apnesi, saglikli

deneklerde intra-atriyal ve interatriyal elektromekanik
gecikmeyi artirdi. Bu bulgular, obstriiktif uyku apnesindeki akut
intratorasik basing degisikliginin atriyal fibrilasyonun bagimsiz
bir tetikleyicisi olabilecegini gosterebilir.

Anahtar Kelimeler: Atriyal elektromekanik gecikme, atriyal

fibrilasyon, obstriiktif uyku apnesi

ABSTRACT

Obijective: Studies have suggested that obstructive sleep apnea
portends an increased risk of dysrhythmia, such as atrial
fibrillation. The time interval between the onset of atrial
electrical activity and the onset of atrial contraction has been
defined as atrial electromechanical delay, and prolonged atrial
electromechanical delay has been proposed as a predictor of
atrial fibrillation. The aim of this study is to simulate
obstructive sleep apnea through respiratory maneuvers to
evaluate its acute effects on atrial electromechanical delay.
Material and Methods: A total of 50 healthy individuals were
included in the study and tissue Doppler images were recorded
during simulated obstructive apnea (Mueller maneuver,
voluntary end-expiratory central apnea and normal breathing.
From these recordings intra-atrial and interatrial
electromechanical delay were measured.

Results: Interatrial electromechanical delay (+10.1ms during
Mueller maneuver; +8.7ms during voluntary end-expiratory
central apnea; p<0.001) and left intra-atrial electromechanical
delay (+7.3 ms during Mueller maneuver; +6.7ms during
voluntary end-expiratory central apnea; p<0.001) increased
during Mueller maneuver and voluntary end-expiratory central
apnea compared to normal breathing in all healthy subjects.
Conclusion: Simulated obstructive sleep apnea increased intra-
atrial and interatrial electromechanical delay in healthy
subjects. These findings may indicate that acute intrathoracic
pressure change in obstructive sleep apnea may be an

independent trigger of atrial fibrillation.

Keywords: Atrial electromechanical delay, atrial fibrillation,
abstructive sleep apnea
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GIRIS

Obstriiktif uyku apnesi (OUA), apne / hipopne ile
sonuglanan uyku sirasinda farenksin tekrarlayan kismi
veya tam kollapsindan kaynaklanan ventilasyonun
tekrarlayan kesilmesi ile karakterizedir. Apne/hipopne
oksijen desaturasyonuna yol agar ve artan inspiratuar
cabalar, uykudan uyanmaya ve sonug¢ olarak giindiiz
uykulu hale neden olur. Bati {ilkelerinde yetiskin
niifusun % 2-4’1 semptomatik OUA’ya sahip oldugu
diistiniilmektedir ve genel popiilasyonun viicut agirlig:
artmasiyla birlikte daha yaygin hale gelmektedir (1).
OUA’nm arteryel hipertansiyon, inme, iskemik kalp
hastaligi, kardiyak aritmi ve kalp yetmezligi igin
bagimsiz bir risk faktdrii olabilecegi calismalarda
gosterilmistir (2). Ayrica OUA ile ani kardiyak 6liim
arasinda nedensel bir iligki oldugunu gosterilmistir (3).
Abartilt intratorasik basing osilasyonlari, artmis
sempatik sinir aktivitesi, aktive edilmis sistemik
inflamasyon, vaskiiler endotelyal disfonksiyon, reaktif
oksijen radikallerinin tretimi, artmis kardiyak duvar
stresi OUA ve kardiyovaskiiler hastaliklar arasindaki
iliskide gosterilen patofizyolojik mekanizmalardandir
(4-8).

Atriyal elektriksel aktivitenin baslangici ile atriyal
kontraksiyonun baslangici arasindaki zaman araligy,
atriyal elektromekanik gecikme (EMG) olarak
tamimlanmis ve uzamus atriyal EMG, atriyal fibrilasyonu
(AF) dngorebilecegi gosterilmistir (9). Atriyal EMG’nin
ekokardiyografik degerlendirilmesi, invaziv olmayan
nispeten ucuz bir yontemdir. Doku Doppler
ekokardiyografi (DDE) ile yiiksek zamansal
¢ozlniirliikle atriyal mekanik olaylarin kesin analizini

yapmak miimkiindiir.

Bu caligmanin amaci, solunum manevralar1 yoluyla
OUA’y1 simiile ederek atriyal EMG iizerindeki akut

etkilerini saglikli bireylerde degerlendirmektir.

GEREC VE YONTEM

Calisma Popiilasyonu

Calismaya Kirsehir Egitim ve Arastirma Hastanesi’ne
Mayis 2020 ve Ekim 2020 tarihleri arasinda bagvuran 50
saglikli gonilli (23 kadin, 27 erkek, yas ortalamasi
32.547.1 /y1l) alindi. Caligmaya alinan bireyler 18 ile 60
yaglar1 arasinda, Elektrokardiyografi (EKG) kayitlari
normal siniis ritmine sahip, herhangi bir kronik hastalik
Oykiisii olmayan, diizenli ilag kullanimi1 olmayan, sigara
kullanmayan, goriiniiste saglikli goniilliiler dahil edildi.
Calismaya dahil edilen bireylerin son 6 ay igerisindeki
hemogram ve biyokimyasal parametrelerine bakildi,
normal smirlar disinda olanlar kabul edilmedi. Tim
hastalardan arastirmaya katilmak igin bilgilendirilmis
onam alind1. Caligmaya dahil edilen bireylerin hepsine,
Dy derivasyonunun monitdrizasyonu esliginde standart
ve DDE inceleme normal solunum ve solunum

manevralari ile yapildi.

Calisma Helsinki Bildirgesi ile uyumlu ve Kirgehir Ahi
Evran Universitesi Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulu 30.04.2019 tarihli 2019-08/98 karar
numarali onay1 ile etik politikalarina uygun bulunmus ve
yiiriitiilmiistiir.

Solunum Manevralar

Tim manevralar, katilimcilara lateral ve supin
pozisyonda yapildi. Olgiimlerden once katilimcilara
farkli nefes alma manevralarinin performansi anlatildi.
Manevralardan 6nce bir burun klipsi yerlestirildi. Bir
inspiratuar esik yiikii olusturmak i¢in agizliga bir negatif
basing valfi yerlestirildi. Bu valf, agizda -30 mmHg'lik
bir esik basinct olusturacak sekilde inspiratuar direng
iceriyordu. Her biri 20 saniye boyunca toplam ii¢
solunum manevrast yapildi. Normal solunum, MM ve
IESA. DII derivasyonunun monitdrizasyonu esliginde
DDE inceleme bu ii¢ solunum manevralari ile yapildi.
Off-line analiz i¢in ii¢ ardisik kalp siklus dijital ortama
kaydedildi. Ekokardiyografik goriintiiler off-line analiz
edildi, dlgiimler yapildi.
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Ekokardiyografik Olgiimler

Goriintiiler, 3.5-4 MHz fazli dizi probu olan standart bir
ultrason makinesi (Vivid S5 General Electric, Vingmed
Ultra-sound AS, Horten, Norway) ile elde edildi. Tim
hastalar prekordiyal M-mod, iki boyutlu, Doppler ve
doku Doppler ekokardiyografi ile sol lateral ve supin
pozisyonda incelendi. D derivasyonunun
monitdrizasyonu esliginde siirekli olarak kaydedildi. Sol
ventrikiil diyastol sonu, sol ventrikiil sistol sonu ve sol
atriyal sistol sonu caplari, Amerikan Ekokardiyografi
Dernegi standartlarina gore parasternal uzun eksen
gorlintiilerde M modundan 6l¢iildii. Doku Doppler
ekokardiyografi 3.5-4.0 MHz transdiser frekanslari,
spektral pulse Doppler sinyal filtrelerini Nyquist limiti
15-20 cm/sn’ye ayarlayarak ve minimum optimal
kazan¢ kullanilarak yapildi. Miyokardiyal hizlarin
spektral gdsterimini optimize etmek i¢in monitdr tarama
hizi 50-100 mm/sn’ye ayarlandi. Apikal dort bosluk
goriiniimde, pulse Doppler sol ventrikiiler lateral mitral
anulus, septal mitral anulus ve sag ventrikiiler trikiispit
anulus seviyesine yerlestirildi. Off-line analiz i¢in ii¢
ardigtk kalp siklusu dijital ortama kaydedildi.
Ekokardiyografik goriintiiler off-line analiz edildi,
Olgiimler yapildi. Doku Doppler paterni, pozitif bir
miyokardiyal sistolik dalga (S) ve iki negatif diyastolik
dalga, erken (E) ve atriyal (A) ile karakterize edildi.
Pulse dalga kiirsorii Doppler gelis agisinin bu duvarlarin
yonline miimkiin oldugunca 0’a yakmn tutulmaya
caligildi. Yiizey EKG’sinde P dalgasinin
baslangicindan, atriyal EMG’yi temsil eden A
dalgasmin baslangicina kadar gegen zaman araliklar
lateral mitral anulus, septal mitral anulus ve sag
ventrikiiler trikiispit anulustan elde edildi ve sirasiyla su
sekilde adlandirildi: lateral mitral anulus EMG, septal

mitral anulus EMG ve sag ventrikiiler trikiispit anulus

EMG (Sekil 1).

Sekil 1: Doku Doppler ekokardiyografi ile yiizey

EKG'sinde P dalgasinin baglangicindan, atriyal EMG’yi
temsil eden A dalgasinin baslangicina kadar gecen
zaman araliklar1 6lgtimleri, lateral mitral anulustan (A),
septal mitral anulustan (B) ve sag ventrikiiler trikiispit

anulustan (C) elde edildi.
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Lateral mitral anulus, septal mitral anulus ve sag
ventrikiiler trikiispit anulusun mekanik aktivasyonunun
baslama zamani, bu noktalarin siniis noduna olan
uzakliklarma baghidir. Buna gore, sag ventrikiiler
trikiispit anulus en erken ve lateral mitral anulus en son
mekanik aktivasyona baslar. Bu nedenle, herhangi iki
referans noktas: arasindaki farkin, bu iki nokta
arasindaki mekanik gecikmeyi yansittig1 varsayilir.
Septal mitral anulus EMG ve sag ventrikiiler trikiispit
anulus EMG arasindaki fark, intra-atriyal sag EMG
(septal mitral anulus EMG-sag ventrikiiler trikiispit
anulus EMG) olarak tanimlandi; lateral mitral anulus
EMG ve septal mitral anulus EMG arasindaki fark intra-
atriyal sol EMG (lateral mitral anulus EMG- septal
mitral anulus EMG) olarak tanimlandi; ve lateral mitral
anulus EMG ile sag ventrikiiler trikiispit anulus EMG
(lateral mitral anulus EMG-sag ventrikiiler trikiispit
anulus EMQG) arasindaki fark inter-atriyal EMG olarak
tanimlandi (10).

Istatistiksel Analiz

Istatistiksel analiz, PASW Istatistik (Windows igin
Stirim 18.0, SPSS Inc., Chicago, ABD) programi
kullanilarak yapildi. Kantitatif veriler Kolmogorov-
Smirnov ve Shapiro-Wilk testleri kullanilarak normallik
acisindan degerlendirildi. Hastalarin temel 6zellikleri,
ikili degiskenler igin say1 ve yilizde olarak ve siirekli
degiskenler i¢in ortalama + Standart sapma (SS) olarak
verildi. Siirekli degiskenler arasindaki farklar Student t-
testi ile karsilagtirildi. p<0.05 degeri istatistiksel olarak
anlamli kabul edildi.

Tablo 1: Atriyal elektromekanik gecikme

BULGULAR

Calismaya katilan katilimcilarin ortalama yast 32.5+7.1
ve 23 kadin ve 27 erkekten olusmaktaydi. Ortalama
beden kitle indeksi 19.1+5.2 kg/m?, ortalama sistolik
kan basinct 98.3+10.2 mmHg, diyastolik kan basinci
73.247.8 mm Hg, ortalama bazal kalp hizi 70.6£8.7
atim/dakika, ortalama sol ventrikiil ejeksiyon fraksiyonu
63.1£2.4, ortalama sol atriyum ¢apt 36.9£3.2 mm
bulundu (Tablo 1).

Off-line DDE analiz sonucunda normal solunum
esnasinda yapilan dlgliimlerde septal mitral anulus EMG
40.3+£5.2 ms, lateral mitral anulus EMG 75.0+£6.9 ms,
sag ventrikiiler trikiispit anulus EMG 36.71+3.4 ms
olglild, inter-atriyal EMG 23.0+5.2 ms, intra-atriyal sol
EMG 12.2+3.5 ms, intra-atriyal sag EMG 10.7+£3.9 ms
hesaplandi. MM esnasinda septal mitral anulus EMG
54.0+6.1 ms, lateral mitral anulus EMG 94.2+7.3 ms,
sag ventrikiiler trikiispit anulus EMG 43.8+4.1 ms
olglild, inter-atriyal EMG 33.1+£6.9 ms, intra-atriyal sol
EMG 19.5+5.5 ms, intra-atriyal sag EMG 13.945.2 ms
hesapland. IESA esnasinda &lgiilen septal mitral anulus
EMG 51.7£7.3 ms, lateral mitral anulus EMG 100.3+8.3
ms, sag ventrikiiler trikiispit anulus EMG 41.8+4.4 ms
oOlgiildii, inter-atriyal EMG 31.7+£6.6 ms, intra-atriyal
EMG sol 18.9+£3.6 ms, intra-atriyal sag EMG 13.5+4.0
ms hesaplandi. MM ve IESA esnasinda dlgiilen inter-
atriyal ve intra-atriyal sol EMG’lerdeki artig istatiksel
olarak anlamliydi (p<0.05). Diger EMG’lerdeki artis
istatiksel olarak anlamli degildi (p<0.05) (Tablo 2).

Normal solunum MM IESA P
Septal mitral anulus EMG (ms) 403+52 +13.7 +114 0.574
Lateral mitral anulus EMG (ms) 75+£6.9 +19.2 +15.3 0.564
Sag ventrikiiler trikiispit anulus EMG (ms) 36.71£3.4 +7.1 +5.1 0.784
Inter-atriyal EMG (ms) 23.0+5.2 +10.1 +8.7 <0.001
Intra-atriyal EMG, sol (ms) 12.2+3.5 +7.3 +6.7 <0.001
Intra-atriyal EMG, sag (ms) 10.7+£3.9 +3.2 +2.8 0.648

EMG: Elektromekanik gecikme MM: Mueller manevrasi IESA: Istemli ekspirasyon sonu santral apne
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Tablo 2: Calisma popiilasyonu klinik, laboratuvar ve

ekokardiyografik dzellikleri

Saghikh bireyler (n:50)

Yas, yil 32.5+¢7.1
Erkek, n 27
VKI, kg/m? 19.1+£5.2
TK, mg/dL 187.8+£29.9
HDL, mg/dL 43.1£12.7
LDL, mg/dL 111.2£22.7
TG, mg/dL 113.0+£99.3
Aclik glukoz, mg/dL 76.6+10.6
BUN, mg/dL 32.4+£11.1
Serum kreatinin, mg/dL 0.89+0.03
Hemoglobin, g/dI 13.9+£0.6
Kan Basmci, mm Hg
Sistolik 98.3+10.2
Diyastolik 70.6+8.7
Kalp hz1 atim/dakika 70.5+9.4
Bazal Ekokardiyografi
IVS, mm 9.7+1.1
PW, mm 8.9£1.0
LVEDC, mm 45.9+3.2
LVESSC, mm 29.05+3.02
LVEF, % 63.1+2.4
LA, mm 36.9+£3.2

VKI: Viicut kitle indeksi, LVEF: Sol ventrikiil
ejeksiyon fraksiyonu, LVEDC: Sol ventrikiil diyastol
sonu ¢ap1 LVSSC: Sol ventrikiil sistol sonu ¢ap1, LA:
Sol atriyum ¢ap1, IVS: Interventrikiiler septum
diyastol sonu kalinligi, PW: Sol ventrikiil arka duvar
diyastol sonu kalinligi, TK: Total kolesterol, HDL:
Yiksek yogunluklu lipoprotein, LDL: Diigiik
yogunluklu lipoprotein, TG: Trigliserit

TARTISMA
Bu caligsma, bildigimiz kadarryla, simiile edilmis apne ve
istemli ekspirasyon sonu santral apnenin atriyal EMG
iizerindeki akut etkilerini arastiran ilk ¢alismadir. Bu
caligma, OUA’l1 hastalarda ve AF'nin baglangicinda yer
alabilecek patofizyolojik mekanizmalar1 daha iyi
anlamak i¢in veri sunmaktadir. Sunulan veriler, simiile
edilmis obstriiktif hipopne ve apnenin atriyal EMG’yi
uzattig1 ve dolayisiyla aritmogenez iizerinde dogrudan

bir etkiye sahip olabilecegini gostermektedir.

OUA, AF olusumu i¢in iki ila {i¢ kat artmis risk ile
iligkilidir (11). Tekrarlayan ve uzun siireli hipoksemi
epizodlari, sempato-vagal inbalans, sol ventrikiil
diyastolik disfonksiyonu, sistemik inflamasyon ve
artmis kardiyak duvar stresi ile abartili intratorasik
basing osilasyonlar1 gibi ¢esitli  patofizyolojik
mekanizmalar OUA hastalarinda AF olusumuna katkida
bulunabilir (12). Son yillarda yapilan g¢aligmalarda
mitral darligt ve tip 1 diabetes mellituslu hastalarda
invaziv elektrofizyolojik ¢alismalara alternatif olan
invaziv olmayan bir yontem olan DDE ile atriyal EMG
degerlendirilmistir ve uzadigi gosterilmistir (10,13).
Ayrica, Roshanalli ve ark. atriyal EMG’nin koroner
arter baypas greftlemesinden sonra ortaya ¢ikan AF'nin
bir gostergesi oldugunu bulmuglar ve daha uzun atriyal
EMG’si olan hastalara preoperatif —amiodaron
uygulamasimin postoperatif AF insidansini azalttigini
gostermiglerdir  (14). Bu c¢aligmalar EMG’nin
uzamasinin  AF i¢in bir Ongiicii olabilecegini
gostermektedir. Bizim ¢aligmamizda saglikli bireylerde,
solunum manevralar1 ile OUA simiile edildi, intra-
atriyal ve interatriyal EMG siirelerinin uzadigi bulundu.
Bizim calismamizda farkli olarak saglikli bireylerle
yapildigindan, kronik OUA’ya bagli olarak ortaya ¢ikan
etkilerden ve OUA’ya eslik eden hastaliklardan
bagimsiz olarak, OUA’nin akut etkilerine bagl intra-
atriyal ve interatriyal EMG siirelerinin uzadigi bulundu.
Bundan dolayt OUA’nin kroniklesmeden ve baska
hastalilar eslik etmeden de AF igin bir substrat
olabilecegini gostermektedir.

Apne ve hipopne simiilasyonu manevralart ile
intratorasik basingta diisiise ve ayrica OUA’da meydana
gelenlere benzer sempatik aktivasyona ve hemodinamik
degisikliklere yol actig1 daha 6nce yapilan caligmalarda
gosterilmisti (5). Simiile edilen obstriikktif apneler ve
hipopneler esnaninda da -60 mmHg’ye kadar yiiksek
olabilen intratorasik basingtaki bilylik degisikliklerle
iligkili, kollabe iist hava yollarina karsi tekrarlanan
inspiratuar ¢abalarla iliskilidir. Apne ve hipopne

sirasinda, negatif intratorasik basing, kalp ve aort gibi
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intratorasik yapilar tizerinde dogrudan bir gerilim
uygular. Kalp duvari stresi, apne sirasinda meydana
gelen atriyal ve ventrikiiler hacimdeki &nemli
degisikliklerle ek olarak artar. Bizim ¢alismamizda da
MM ve IESA manevralar1 esnasinda ortaya ¢ikan atriyal
EMG’nin uzamasi, akut ortaya ¢ikan negatif intratorasik
basing ve kalp ve aort gibi intratorasik yapilar tizerinde
dogrudan bir gerilimin ve atriyal, ventrikiiler hacimdeki
onemli degisikliklere sonucunda olabilir.

Linz ve ark., bir hayvan modelinde obstriiktif solunum
olaylar1 sirasinda negatif intratorasik basincin neden
oldugu sag atriyal refrakter periyodun kisaldigini ve
erken atimlara ve AF’ye duyarhligin arttigim
bildirmistir (15). Bu nedenle, intratorasik basing
degisiklikleri, OUA hastalarinda gbzlenen
supraventrikiiler ve ventrikiiler erken atimlarin yiiksek
prevalansini aciklayan onemli bir mekanizma olabir.
Kardiyak repolarizasyon intratorasik basing
degisikliklerinin neden oldugu gerilim kuvvetlerine ek
olarak, daha 6nce OUA’l1 hastalarda ve deneysel olarak
simiile edilmis obstriiktif apne sirasinda gosterilen artan
sempatik aktivasyon ile de degisebilir (5,16). Bu
nedenle, artan sempatik aktivasyon, mevcut ¢aligmada
gbzlenen simiile apne ve hipopne sirasinda degisen
repolarizasyonu acgiklayabilir. Bu nedenle, intratorasik
basing degisikliklerinin ve otonom sinir sistemi
disfonksiyonunun, OUA’l1 hastalarda atriyal elektriksel
ve hemodinamik degisiklikler, atriyal miyokardiyal
yeniden sekillenme {izerindeki etkilerinden dolay1
atriyal iletim o6zelliklerini degistirebilir ve OUA’daki
atriyal EMG’nin uzamasindan sorumlu olabilir.
Yagmur ve ark. orta-siddetli OUA'l1 hastalarda inter-
atriyal ve intra-atriyal EMG’nin uzadigini ve sol atriyum
dilatasyonun, hipoksemi ve hastaligin ciddiyetinin, orta-
siddetli OUA hastalarinda gelecekteki AF gelisme
riskini 6ngorebilecek atriyal EMG’de uzama ile iligkili
olabilecegini gosterdi (17). Bizim c¢aligmamizda da
Yagmur ve ark.’nin yaptig1 ¢aligma ile tutarl bir sekilde

inter-atriyal ve intra-atriyal elektromekanik gecikmenin

uzadigini gosterilmis olup, farkli olarak OUA’da ortaya

¢ikan akut apne ve hipopne esnasinda ortaya cikan
atriyal EMG iizerine etkilerini gosterdik.

Sonu¢ olarak OUA’de AF ataklarinin baslamasina,
devam etmesine ve sonugta AF’nin kronik AF’ye
doniismesine yol acan mekanizmalar karmasiktir ve
ataklar bir kez basladiginda, tekrarlama egilimindedir.
Akut atriyal distorsiyon ve kronik atriyal genislemenin
bu devrede merkezi rol oynadigina inanilmaktadir (18).
Kollabe olmus bir farenkse kars1 zorlu inspiratuar ¢aba,
MM sirasinda ve uyku sirasinda OUA’I1 hastalarda
tekrar tekrar meydana gelir ve intratorasik basingta
biiyiik diigmelere neden olur. OUA’11 hastalarda oldugu
gibi, bir gece boyunca tekrarlayan, sol atriyum duvarimin
akut distorsiyon ve sempato-vagal dengedeki
degisiklikler apne hipopne sirasinda elektriksel bir
tetiklemeye neden olarak yiiksek AF oranlarina neden
olabilir. Uzamis atriyal EMG AF Ongoriiciisiidiir.
Invaziv olmayan bir ydntem olan DDE ile atriyal
EMG’nin  degerlendirilmesi, nispeten ucuz  bir
yontemdir. Bu ¢alismadaki bulgular sonucunda, DDE
ile atriyal EMG’nin uzadiginin gosterilmesi, OUA’daki
akut intratorasik basing degisikliginin AF’ nin bagimsiz
bir tetikleyicisi olabilecegini gosterebilir. Uzamuis atriyal
EMG’si olan OUA hastalart ve apne /hipone simiile
edilerek bu esnada atriyal EMG’nin uzadiginin
gosterilen hastalarin AF agisindan yakin takibi igin
o6nemli olabilir. Ayrica uzamis atriyal EMG ve
paroksismal AF’si olan hastalar OUA agisindan

taranmasi diisiiniilebilir.

Catisma Beyani: Yazarlar ¢ikar ¢atismasi olmadigimi
beyan ederler.

Arastirmacilarmm Katki Orani Beyani: Anafikir: SCoO;
Analiz. SCO; Veri saglama: SCO; Yazim: SCO;
Diizeltme: SCO; Onay: SCO.

Destek ve Tesekkiir Beyan:: Calismaya iligkin higbir
kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onam:: Kirsehir Ahi Evran Tip Fakiiltesi
Bilimsel Arastirmalar Etik Kurulu, tarih: 30.04.2019,
say1 no: 2019-08/98.
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ABSTRACT

Objective: It is aimed to examine the numerical change in the
emergency department patient admissions of a third-level hospital
on public holidays and to offer solutions to the overcrowding in
the emergency department with these data.

Material and Methods: The records of patients who were
admitted to the emergency department between 01.01.2015 and
31.12.2018 were analyzed retrospectively. The age, gender,
admission date data of the patients during the study period were
recorded and compared by determining the official holidays and

other working days.

Results: During the specified date range, 543,138 patient
admissions were made, and 52% of them were men. The mean
age of the patients was 41 years. August (10.2%) was the month
with the highest number of patient admissions; Monday (15.5%)
was the day with the highest number of patient admissions. It was
observed that the admissions were mostly in the 12:00-18:00 time
zone (33.6%). In the emergency department, where the average
number of patients per day was 366, an average of 503 patients
admissions were made on public holidays on weekdays
(p<0.001).

Conclusion: Emergency department patient density exhibits
temporal differences. Emergency department applications show a
significant increase during public holidays that coincide with
weekdays.

Keywords: Emergency department, crowded, patient density,
holiday

07/

Amag: Resmi tatil gilinlerinde iigiinci basamak bir
hastanenin acil servis hasta basvurularinda meydana gelen
sayisal degisimin incelenmek ve bu veriler 1518inda acil
servisteki asir1  kalabaliga ¢6ziim Onerileri sunmak
amaglanmgtir.

Gereg¢ ve Yontemler: 01.01.2015 ile 31.12.2018 tarihleri
arasinda acil servise bagvuran hastalarin kayitlar1 geriye
doniik incelenmistir. Caligma donemi igindeki hastalarin
yas, cinsiyet, bagvuru tarihi verileri kaydedilmis ve resmi
tatil  giinleri belirlenerek

ile diger c¢alisma giinleri

karsilastirilmigtir.
Bulgular:
543,138

Belirlenen tarih araliginda gergeklestirilen

hasta  bagvurusunun  %52’sini  erkekler

olusturmaktadir. Hastalarin yas ortalamas1 41 yildi.
Agustos (%10.2) en fazla hasta bagvurusunun yapildig: ay,
pazartesi (%15.5) en fazla hasta bagvurusunun yapildig:
giindii. Bagvurularin gogunlukla 12:00-18:00 saat diliminde
(%33.6) oldugu goriilmiistiir. Giinlik hasta sayisinin
ortalama 366 oldugu acil serviste hafta i¢i giinlere denk
gelen resmf tatil giinlerinde ortalama 503 hasta bagvurusu
gerceklesmistir (p<0.001).

Sonug: Acil servis hasta yogunlugu zamansal farkliliklar
sergiler. Hafta i¢i giinlere denk gelen resmi tatillerde acil
servis basvurulart belirgin artis gostermektedir.

Anahtar Kelimeler: Acil

yogunlugu, tatil

kalabalik, hasta

servis,
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INTRODUCTION

Emergency departments (ED) work according to the
principle of uninterrupted work. The fact that hospitals
do not provide outpatient services on weekends and
public holidays increases the workload of ED (1).

As reflected in the annual increase in the number of
patients, EDs are increasingly chosen as the primary
access route to the health system. Patients often apply to
ED because of the expectation of fast treatment.
Regulations on the conduct of health services
recommend taking measures to prevent serious
disruptions in health services due to the expected
increase in the workload and number of patients in ED
during holidays (2). However, efforts to increase the
satisfaction of every patient who applied to the ED cause
more and more people to prefer ED every day. In fact,
critically ill patients represent a very small percentage of
ED admissions.

It has been shown that there is an increase in patient
admissions to ED when regular clinical services are not
provided or limited, such as during long public holidays
(1,3-5). However, changes in patient admissions on
weekdays during public holidays have not been
sufficiently studied.

In this study, it was aimed to evaluate the numerical
variation of the ED patient admissions of a third level
hospital according to weekdays, weekends, and public
holidays and to offer solutions to the overcrowding in
the ED in the light of these data.

MATERIALS AND METHODS

This research was carried out by retrospectively
examining the computer-based patient records of
patients who applied to the ED of a third-level hospital
between 01.01.2015 and 31.12.2018. Approval was
obtained from the local ethics committee for the study
(Recep Tayyip Erdogan Medical Faculty, Non-
interventional Clinical Research Ethics Committee,
date: 17.07.2019, issue number: 2019/133). A schedule
of public holidays (Feast of the Ramadan, Feast of the

Sacrifice, New Year's Holiday, National Sovereignty
and Children's Day, Labor and Solidarity Day,
Commemoration of Atatiirk, Youth and Sports Day,
Victory Day, Republic Day, July 15 Democracy and
Right to Resistance Day) dates in the years in which the
research would be conducted was created. It was
investigated whether there was a statistically significant
difference in the number of emergency admissions and
patient demographics between these dates and ordinary
working days.

Statistical Analysis

The continuous data of the patients in our study were
evaluated in terms of their distribution with histogram,
Q-Q plot graphs, and Shapiro Wilk Test. Mean and
standard deviation for normally distributed continuous
data, median, quartile range, and minimum-maximum
values were reported for non-normally distributed data.
““Student t-Test’’ or ‘‘Mann-Withney U Test’’ was used
according to their distribution for comparison of
continuous data between pairs. In the comparison of
continuous data of three or more independent groups,
first of all, the prerequisite for normality was evaluated
with the Shapiro Wilk Test, histogram, and Q-Q
diagrams. Then, the existence of outliers and extremes
was examined with the help of box line graphs. Due to
the outliers (9.2%) and extreme (0.8%) values
constituting approximately 10% of the data, the Anova
prerequisites could not be complied with. One-way
Anova test could not be used in statistical analysis in
order not to exclude a significant part of the data such as
10%. Statistical analysis was performed with the
Kruskal Wallis test to compare the data that were not
parametric or did not meet the Anova prerequisites. If
statistical significance was detected between groups,
Dwass-Steel-Critchlow-Fligner tests were used for
pairwise comparison analyses. Categorical data were
reported as numbers (n) and frequencies (%). Pearson x?
test or Fisher Exact test was used for statistical analysis
of categorical data. If the p-value was less than 0.05

during the analysis, it was considered statistically
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significant. All analyzes were performed with the R-

based Jamovi statistical program.

RESULTS

This retrospective study was conducted on 543138
patients who applied to the ED of a third-level hospital
between 01.01.2015 and 31.12.2018. Of the patients,
282.331 (52%) were male and 260.807 (48%) were
female. The median age of the patients was 41 (25-57)
years. August was the month with the highest number of
admissions with 55537 (10.2%) patients; November was
the month with the least application with 37674 (6.9%)

Table 1. Number of patients by gender and time zones

patients. Monday was the day with the highest number
of admissions with 84143 (15.5%) patients; Thursday
was the day with the least application with 74.994
(13.8%) patients.

according to time zones, the time zone with the highest

In the distribution of patients

number of admissions was between 12:00-18:00 with
182691 (33.6%) patients; the time zone where the least
number of applications was made was 00:00-06:00 with
39235 (7.2%) patients. A statistically significant
difference was found when the daily patient humbers
were compared according to time zones (p<0.001)
(Table 1).

. Female Male Total
Time

n % n % n % m IQR p
2015 67142 12.40 73155 13.50 140297  25.80 377 340-432
2016 66008 12.20 70593 13.00 136601  25.20 375 334-407 <0.001
2017 63968 11.80 69133 12.70 133101 24.50 362 322-393
2018 63689 11.70 69450 12.80 133139  24.50 354 325-391
Total 260.807 48.00 282331 52.00 543138 100 366 330-405
January 20958 3.90 22576 4.20 43534 8.10 346 307-395
February 18747 3.50 20408 3.80 39150 7.20 349 315-376
March 25089 4.30 25089 4.60 48465 8.90 379 359-420
April 23436 3.90 21404 4.30 44640 8.30 374 354-394
May 22250 4.10 24061 4.40 46311 8.50 374 350-398
June 19617 3.60 21478 4.00 41095 7.60 338 314-364 <0.001
July 25566 4.70 26766 4.90 52332 9.60 406 380-446 '
August 27177 5.00 28360 5.20 55537 10.20 431 399-486
September 23995 4.40 25522 4.70 49517 9.10 402 372-453
October 20604 3.80 23412 4.30 44016 8.10 352 329-387
November 17578 3.20 20096 3.70 37674 6.90 314 291-334
December 19540 3.60 21127 3.90 40667 7.50 322 299-347
Total 260.807 48.00 282331 52.00 543138 100 366 330-405
Monday 40626 7.50 43517 8.00 84143 15.50 397 359-444
Tuesday 37765 7.00 40860 7.50 78625 14.50 371 337-407
Wednesday 36219 6.70 38941 7.20 75160 13.80 358 325-391
Thursday 35950 6.60 39044 7.20 74994 13.80 357 319-389  <0.001
Friday 37418 6.90 40189 7.40 77607 14.30 368 334-405
Saturday 36509 6.70 39965 7.40 76474 14.10 360 325-396
Sunday 36320 6.70 39815 7.30 76135 14.00 358 326-395
Total 260807 48.00 282331 52.00 543138 100 366 330-405
00-06 16903 3.10 22332 4.10 39235 7.20 25 21-31
06-12 66196 12.20 73121 13.50 139317  25.70 89 76-103 <0.001
12-18 88464 16.30 94227 17.30 182691  33.60 122 111-136
18-24 89244 16.40 92651 17.10 181895  33.50 121 106-136
Total 260807 48.00 282331 52.00 543138 100 366 330-405

m: median, IQR: Interquartile range, p: Kruskal-Wallis Test, n: number of patients

KUTFD | 352



Topaloglu E et al.
Emergency Department Intensity on Holidays

KU Tip Fak Derg 2022;24(2):350-356
Doi: 10.24938/kutfd.1094381

When the distribution of daily patient number data
according to official holidays is analyzed, it is seen that
the days with the lowest number of patients are normal
weekend days with the median value of 356 (322-390)
people, and the days with the highest number of people
are public holidays on weekdays with a median value of
503 (412-545) people. A statistically significant

difference was found when the number of patients per
day was compared according to public holidays
(p<0.001) (Table 2).

A statistically significant difference was found between
all pairs when the pairwise comparison of the daily
patient number data according to the official holidays

was examined (Table 3).

Table 2: Distribution of Daily Patient Numbers by Official Holidays

m IQR n p
Weekday 366 332-403 995
Weekend 356 322-390 366
Holiday (Weekend) 394 351-455 52 <0.001
Holiday (Weekday) 503 412-545 48
Total 366 330-405 1.461

m: median, IQR: Interquartile range, p: Kruskal-Wallis Test, n: number of patients

Table 3: Dual Comparisons of Daily Patient Numbers by Holidays

Weekend Holiday (Weekend) Holiday (Weekday)
Weekdy i, Somat 00152 o0
Weekend ::v : gggg? 1<10803(;114
Holiday (Weekend) ::v : S(??)gi

W: Dwass-Steel-Critchlow-Fligner Test

DISCUSSION

With the increase in population, the number of patients
admitted to hospitals and especially to ED is increasing.
The number of applications to hospitals only in
November 2015 in Turkey was approximately 28.5
million, while the number of applications to the ED was
approximately 8 millions (27%) (6). The population in
the city where the study was conducted was 348.608 in
the same period. There are two main hospitals in the city,
namely the Training and Research Hospital (TRH) and
the State Hospital. TRH ED provides ED to an average
of 350 patients per day, five doctors (specialists,
assistants, and practitioners) in each shift, and to an
average of 135784 patients per year. Similarly, in a 3-
year study conducted by Incesu et al. in Konya

Seydisehir State Hospital, the annual average number of

ED admissions was found to be 104085 (7). Erenler et
al., in Samsun Training and Research Hospital
Emergency Department, determined that 163951
patients admitted to the ED during one year (8). The
annual total number of patient admissions may vary
according to the population of the region served by the
hospital and the number of hospitals in the region. In our
study, when the distribution of patients by gender was
examined, it was seen that 52% were male (n=282331),
48% were female (n=260807). While there are studies
showing that males admit to the ED more frequently
(1.7-10), there are studies showing that females admit to
the ED more often (11-13).

In our study, the highest rate of patient admission was in
the summer months and especially in August. The

reason for this increased number of people in the
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summer season can be associated with the increase in
outdoor activities and touristic travels during the
summer vacation period. According to the months, the
applications to the ED may show regional differences
(8-14). When the distribution of patients according to
the days of the week is examined, it is seen that the day
with the highest number of admissions is Monday
(15.5%) and the day with the least admissions is
Thursday (13.8%). Kilicarslan et al., in a study
evaluating the demographic characteristics of patients
admitted to ED, have observed that the most frequently
applied day was Monday (15.6%), and the least
admission day was Wednesday (13.5%) (15). In a
survey study evaluating the intensity of the ED, the most
“dangerously crowded” answer given by the ED
workers was on Mondays; it was seen that the most “not
busy” answer was received on Sundays (5). This
situation can be evaluated as the reflection of the patient
density experienced throughout the hospital on the first
day of the week to the ED since the polyclinics are
closed at the weekend.

Considering the distribution of patients according to
time zones, it was seen that the time zones with the
highest number of referrals were 12:00-18:00 (33.6%)
and 18:00-24:00 (33.5%). Similarly in a study
conducted by Kilicarslan et al.,, evaluating the
demographic characteristics of patients who admitted to
the ED in our country, it was seen that the most intense
admission time was between 08:00 and 16:00 (42.9%),
followed by the time interval of 16:00-24:00 (42.6%)
(15). In a study by Yorulmaz et al., the time interval for
the highest number of admissions was determined as
18:00-24:00 (14). In the study of Aydin et al., it was
observed that the highest number of admission with
28.2% was between 12:00-16:00 (10).

Four years of (1461 days) patient records were reviewed
within the scope of the study. While there was a 10.7%
increase detected in the number of patients on weekend
days of public holidays (h=394) compared to normal

weekend days (n=356), there was a 37.4% increase in

the number of patients when compared to weekdays
(503/366). In a study conducted by Daglar et al. in the
ED of a secondary care hospital with a daily average of
600 patient admissions, a total of 6353 ED admissions
were recorded, of which 3.523 (55.5%) were admitted
on holidays and 2830 (45.5%) on non-holiday days
(p<0.001). Considering the results of this study, it was
shown that there was a 10% increase in the number of
patients during the holidays (1). In a similar study
conducted by Yildirim et al., the increase in the number
of patients admitted to the ED was found to be 32%, and
the increase in the rate of those who admitted due to
traffic accidents at a high rate was remarkable (4).
During the religious holidays that coincide with the
weekdays, the duration of the official holidays is
extended further, and the effects of this situation on the
patient crowd become even more important. The
reflection of the increase in the crowd, which causes
longer waiting times for diagnosis and treatment for the
patients, to the emergency workers is the vital decisions
taken in more stressful working environments (3).
Studies investigating the effects of short holidays, such
as weekends, on patients have reported higher mortality
rates on weekends. Explaining the reasons for this
situation are various reasons such as lack of personnel,
limitations in diagnostic methods, and medical
personnel with limited experience on duty during
vacation periods (16-19). However, there are studies
showing that the weekend effect on mortality rates is due
to differences in disease severity rather than reductions
in hospital staff or services (20).

As in other ED around the world, there are many reasons
for the overcrowding of ED in our country. In addition
to the increase in population with those who come to the
region from big cities for religious holidays during the
long holiday periods, the reasons such as the hospitals
not providing polyclinic services these days, the
increase in patient referrals from the surrounding
hospitals to the tertiary care hospitals during the

holidays, the failure of the primary health care
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institutions to reduce the green area patient load of the
ED makes third level hospitals overcrowded. Providing
on-duty polyclinic service on holidays for certain
clinics, ensuring coordination in patient referrals from
other hospitals in the region, increasing the effectiveness
of on-duty family medicine services, and taking
holidays into account when clinics call patients for
control are measures that can reduce the crowding of
third-level hospitals. In our study, a classification of
patient diagnoses was not made, and patient density was
handled independently of diagnosis and triage
categories. Data such as the length of stay of the patients
in the ED, hospitalization and discharge rates,
examination and consultation information, on the other
hand, are the issues related to the inappropriate use of
the ED and the cause of the density, rather than the
intensity changes according to the days. Therefore, our
study did not seek answers to the problems related to the
inappropriate use of ED.

Considering the results of our study, the number of ED
admissions has increased quantitatively on public
holidays, but this increase is more evident, especially on

holidays that coincide with weekdays.
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ABSTRACT

Objective: Our aim was to determine and compare the
demographic and histopathological features of eyelid and
periocular tumors.

Material and Methods: The medical records of the patients who
had eyelid and periocular tumor surgery were retrospectively
analyzed at the ophthalmology clinic. The data included age,
gender, tumor location and histopathological outcomes and
comparative study was performed between the benign, malignant
and premalignant tumors. Detailed site of the tumor was described
as right and left or bilateral, upper and lower. Medial and lateral
canthal tumors and eyebrow tumors were described as periocular
tumors. SPSS computer statistical software (version Chicago) was
used for statistical analysis. Chi-square test was used for the
significant differences.

Results: A total of 190 patients with histopathologic confirmation
were evaluated; 160 were (84.2%) eyelid lesions and 30 (15.8%)
were periocular lesions. One hundred and forty (87.5%) of the
eyelid lesions were benign, 17 (10.6%) of eyelid lesions were
malignant and 3 (1.8%) of lesions were premalignant. Twenty
(66.7%) of the periocular lesions were benign, 9 (30%) malignant
and 1 (3.3%) was premalignant. Benign tumors were found to
occur at younger ages compared to malignant (p=0.03) and
premalignant lesions (p=0.038). One hundred and ten (68.7%) of
benign tumors were seen in women and 50 (31.3%) in men. In
contrast to benign tumors, malignant and premalignant tumors
were more common in males (p=0.003). Malignant tumors were
found to be significantly higher in the right eyes. There was a
statistically significant difference in malignancy between
periocular and eyelid tumors (y(2)=8.488, p=0.014). Malignant
tumors were found to be significantly higher in periocular lesions.
Epidermal cyst (17.5%) was the most common benign tumor.
Basal cell carcinoma was the most frequent malignant type
(73.1%)).

Conclusion: Gender of male, lower lid location and senility are
the risk factors that should be concerned in eyelid and periocular
tumors.

Keywords: Benign tumor, malignant tumor, eyelid, periocular
region

07/
Amac¢: Amacimiz goz kapagi ve periokiiler tiimdorlerin

demografik ve histopatolojik ozelliklerini belirlemek ve
karsilagtirmaktir.

Gerec ve Yontemler: Go6z hastaliklar kliniginde goz kapagt
ve periokiiler tiimor cerrahisi gegiren hastalarin tibbi kayitlar
retrospektif olarak incelendi. Veriler yas, cinsiyet, timor
yerlesimi ve histopatolojik sonuglari igeriyordu ve benign,
malign ve premalign tiimorler arasinda karsilagtirmali
caligma yapildi. Tiimdriin ayrintili bolgesi sag ve sol veya iki
tarafli, list ve alt olarak tanimlandi. Medial ve lateral kantal
timorler ve kas tiimorleri periokiiler tiimorler olarak
tammlandh. Istatistiksel analiz igin SPSS bilgisayar istatistik
yazilimi (versiyon Chicago) kullanildi. Anlamli farkliliklar
icin ki-kare testi kullanildi.

Bulgular: Histopatolojik dogrulamasi yapilan toplam 190
hasta degerlendirildi, 1601 (%84.2) goz kapag1 lezyonu ve
30'a (%15.8) periokiiler lezyondu. Goz kapagi lezyonlarmin
140" (%87.5) benign, 17'si (%10.6) malign ve 3'i (%1.8)
premalign idi. Periokiiler lezyonlarin 20'si (%66.7) benign,
9'u (%30) malign ve 1'i (%3.3) premalign idi. Benign
timorlerin - maligh (p=0.03) ve premalign lezyonlara
(p=0.038) gore daha geng yaslarda ortaya ¢iktigi bulundu.
Benign tiimdrlerin 110°u (%68.7) kadmlarda 50’si (%31.3)
erkeklerde goriildii. Benign tiimdrlerin aksine malign ve
premalign tiimorler erkeklerde daha sikti (p=0.003). Sag
gbzde malign tiimorler anlamli derecede yiiksek bulundu.
Periokiiler ve g6z kapagi tiimorleri arasinda malignite
agisindan istatistiksel olarak anlamli bir fark vardi
(x(2)=8.488, p=0.014). Malign tiimdrler periokiiler
lezyonlarda anlamli olarak daha yiiksek bulundu. Epidermal
kist (%17.5) en sik goriilen benign tiimordii. Bazal hiicreli
karsinom en sik goriilen malign tipti (%73.1).

Sonug: Erkek cinsiyeti, alt kapak yerlesimi ve yaslilik, géz
kapag1 ve periokiiler tiimorlerde dikkat edilmesi gereken risk
faktorleridir.

Anahtar Kelimeler: Benign tiimér, malign tiimor, goz kapag,
periokiiler bolge
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INTRODUCTION

Eyelid and periocular skin are vulnerable to trauma and
minor injuries including aging and sun exposure.
Therefore, the tumors rising from these regions are not
rare in ophthalmology practice. Various malignant and
benign tumors have been described in the literature due
to the diversity of anatomical structures in this region
(2). These tumors are mostly originated from dermis and
epidermis however vascular and neural structures, tars,
palpebral conjunctiva, hair follicles, sebaceous gland
can also be the originating structures of eyelid tumors
(2-4). Previous studies have emphasized that mostly
benign lesions of the eyelid tumors were predominant in
that region (2-4). Some of the tumors that appear
clinically benign can sometimes be diagnosed as
malignant or premalignant in histopathological
examination (5). Tumors that are clinically
misdiagnosed may lead to more extensive surgery,
which may result in cosmetic and physiological
problems especially in lower eyelid and medial canthal
area lesions. Thus, histopathological examination of
eyelid tumors is very important in making a definitive
diagnosis.

We aimed to determine the clinical features of tumor
types and to compare the demographic and
histopathological features of both eyelid and periocular

tumors.

MATERIALS AND METHODS

Study Population/ Study Conduction

Between the years October 2018 and February 2022, the
medical records of the patients retrospectively collected
and analyzed in tertiary hospital ophthalmology clinic of
Dr. Abdurrahman Yurtaslan Ankara Oncology Training
and Research Hospital. Collected data included age,
gender, tumor location, and histopathological outcomes.
The study group was divided into three regarding the
histopathology (benign, malignant, premalignant), also

location was the second comparison data including

eyelid or periorbital predominance. Comparative study
was performed between the tumors regarding their
histopathological diagnosis. As well as the overall
locations of tumors; detailed site of the tumor was
described as unilateral (right/left) or bilateral, upper and
lower. Canthus location (medial /lateral) and eyebrow

location was described as periocular region. The name

and identity of the patient was kept confidential (Figures
1-5).

Figure 1: Basal cell carcinoma located in the lateral and

medial canthal regions

Figure 2: a; Cyst in the medial canthus, b; Epidermal

cyst on the lateral canthus
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Figure 3: Metastatic lymphoma appearance of the upper

eyelid

Figure 4: Papilloma located in the lateral aspect of the

upper eyelid

e

Figure 5: Xanthelasma located both in the upper and

lower eyelid

Description of Anatomical Sites

1) Eyelid: Upper lid tumors and lower lid tumors with a
maximum distance of 20 mm from the ciliated margin
2) Periocular region:

a) Canthal region: Tumors 10 mm away from the medial
and 15 mm away from the lateral canthus

b) Eyebrow: Tumors 10 mm above the right and left eye
eyebrow

Treatment Approach: All the patients were clinically
evaluated about the feature of their lesions
preoperatively. Irregular lesions, ulceration, bleeding,
and eyelash shedding were presumed malignant while
description of benign lesions was made with well-
defined borders. While adequate surgical excision
provided complete cure in benign and malignant tumors,
some of the malignant tumors required reconstruction
procedures in addition to wide surgical excisions. None
of the patients were referred to further treatment with
either chemotherapy or radiotherapy or combined.
Exclusion Criteria: Patients with palpebral conjunctival
lesions and clinically premalignant lesions were
excluded from the study, Inflammatory lesions
unresponsive to medical therapy such as chalazion were
also excluded. Patients who did not have pathology
reports were excluded.

Ethical Consideration: Dr. Abdurrahman Yurtaslan
Ankara Oncology Training and Research Hospital
Ethics Committee of Non-interventional Research,
Turkey approved the protocol (date: 31/03/2022; issue
number: 2022-03/63). All the patients signed the
consent form before the surgical procedure. Data of the
patients were treated according to the Declaration of
Helsinki Guidelines.

Statistical Analysis: Statistical analyses were made
using with IBM SPSS 19.0 for Windows Statistical
software (SPSS, Chicago, IL). The numerical data were
expressed as mean zstandard deviation. All data were
subjected to descriptive statistical analyses. The chi-

square test was used for the significant differences
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between the groups defined above. A p value of <0.05

was considered statistically as significant in all analyses.

RESULTS

During the 3.5 years of interval, a total of 190 patients
with histopathologic confirmation were evaluated. Of
the 190 patients, 160 (84.2%) eyelid lesions and 30
(15.8%) periocular lesions were reviewed and enrolled
in the study. Eighty-seven-point five percentage of the
eyelid lesions were benign, 10.6% of eyelid lesions were
malignant and 1.8% of lesions were premalignant.
Sixty-six-point seven percentage of the periocular
lesions were benign, 30% malignant and 3.3% was
premalignant. Gender, tumor site and histopathological
distribution of the eyelid and periocular tumors are

given in Figure 6.
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Figure 6: Gender, tumor site and histopathological

distribution of the eyelid and periocular tumors

Demographic data were analyzed and the results
revealed that the mean age was 50.46+14.13 years in
benign tumors. In patients with malignant and
premalignant tumors the mean age was 60.61+14.74
years and 68.25+4.45 years respectively. Eta coefficient
between age and malignant tumors was found to be

0.286, indicating a negligible correlation with an 8.2%

effect of age. Benign tumors were found to occur at
younger ages compared to malignant (p=0.03) and
premalignant lesions (p=0.038). Age distribution of
patients according to the histopathological diagnosis

was given in Figure 7.
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Figure 7: Age distribution of the patients according to
the histopathological diagnosis

Gender of the patients those had benign tumors were
found as 110 (68.7%) in female and 50 (31.3%) in male.
In contrast to benign tumors malignant and premalignant
tumors were more common in males (p=0.003).
Chi-square test showed that there was a statistically
significant difference in malignant tumors between right
and left eyes (y(4)=10.828, p=0.029). Malignant tumors
were found to be significantly higher in the right eyes,
while no significant difference between the eyes were
observed in benign and premalignant lesions (Table 1).
Chi-square test showed that there was no statistically
significant difference between lower and upper eyelids
in malignant, benign or premalignant lesions
(x(2)=2.296, p=0.317) (Table 1). Chi-square test showed
that there was a statistically significant difference in
malignant tumors between periocular and eyelid tumors
(%(2)=8.488, p=0.014). Malignant tumors were found to

be significantly higher in periocular lesions (Table 1).
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Table 1: Summary of comparisons according to demographic and clinical characteristics of benign, malignant, and
premalignant tumors

Benign Malignant Premalignant P value
Age, year 50.46+14.13 60.61+14.74 68.25+4.493 0.038
Gender
Female 110 (68.7%) 10 (38.4%) 1 (25%) 0.030
Male 50 (31.3%) 16 (61.6%) 3 (75%) '
Laterality
Right 62 (75.6%) 18 (22%) 2 (2.4%)
Left 72 (87.8%) 8 (9.8%) 2 (2.4%) 0.029
Eyelid
Bilateral 26 (100%) 0 0
Lower 65 (84.4%) 11 (14.3%) 1 (1.3%) 0.317
Upper 75 (90.4%) 6 (7.2%) 2 (2.4%) '
Location
Eyelid 140 (87.5%) 17 (65.4%) 3 (75%) 0.014
Periocular 20 (12.5%) 9 (34.6%) 1 (25%) '
Table 2: The demographic and clinical characteristics of benign, malignant and premalignant tumors
Number (%) Mean Age+SD F/M R/L/B L/U E/PO
Epidermal cyst 28 (14.7%) 47.57£15.36 18/10 10/17/1 13/11 24/4
Xanthelasma 26 (13.7%) 47.04+8.13 21/5 1/6/19 8/18 26/0
Squamous papilloma 25 (13.2%) 51.56+16.16 14/11 9/14/2 12/10 22/3
Seborrheic keratosis 23 (12.1%) 59.87+10.28 18/5 12/10/1 12/7 19/4
Intradermal nevus 20 (10.5%) 47.75+12.79 14/6 11/6/3 9/9 18/2
Others ! 10 (5.3%) 54.70+14.32 8/2 6/4/0 3/6 9/1
c Hydrocystoma 5 (2.6%) 50.60£12.63 4/1 4/1/0 2/2 4/1
g’ Verruca vulgaris 5 (2.6%) 45.20+11.32 2/3 1/4/0 3/2 5/0
D
@ Chronic inflammation 4 (2.1%) 54.75+17.58 3/1 2/2/0 0/1 1/3
Compound nevus 3 (1.6%) 45.33+£8.22 2/1 2/1/0 0/3 3/0
Others 2 3 (1.6%) 46.00+10.20 2/1 0/3/0 0/2 2/1
Hemangioma 3(1.6%) 43.33+1.89 1/2 1/2/0 1/2 3/0
Pyogenic granuloma 3 (1.6%) 39.00+24.83 2/1 1/2/0 2/0 2/1
Trichoepithelioma 1 (0.5%) 63.00 1/0 1/0/0 0/1 1/0
Trichilemmoma 1 (0.5%) 69.00 0/1 1/0/0 2/3 1/0
Basal cell carcinoma 19 (10%) 59.74+12.69 7/12 14/5/0 9/2 11/8
Metastatic tumors 3 3 (1.6%) 67.67£15.46 0/3 1/2/0 0/3 3/0
§ Sebaceous carcinoma 2 (1.1%) 73.50£12.50 2/0 1/1/0 11 2/0
% Malignant melanoma 1 (0.5%) 28.00 1/0 1/0/0 1/0 1/0
= Squamous cell carcinoma 1 (0.5%) 63.00 0/1 1/0/0 1/0 0/1
Premalignant tumors * 4 (2.1%) 68.25+4.49 1/3 2/2/0 1/2 3/1

SD: Standard Deviation, F: female, M: male, R: right, L: left, B: bilateral, L: lower, U: upper, E: eyelid, PO: periocular

Others' (Spiroadenoma, Molluscum contagiosum, inverted follicular keratosis, neurofibroma, pleomorphic adenoma,
tubular adenoma, demodex folliculitis, fibroepithelial polyp), Other benign cysts? (Keratinous cyst, trichilemmal cyst,
ductal cyst), metastatic tumors® (Lymphoma), Premalignant tumors 4 (carcinoma in situ, actinic keratosis)
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General demographic data and histopathological
diagnosis of benign and malignant tumors were defined
in Table 2. The first three common benign tumors were
found as epidermal cyst (17.5%), xanthelasma (16.3%)
and seborrheic keratosis (14.4%) respectively. On the
other hand, among malignant tumors basal cell
carcinoma (BCC) was the most frequently type (73.1%),
metastatic tumors were the second (11.5%) and
sebaceous gland carcinoma was the third with a ratio of
7.7 %. Premalignant lesions were actinic keratosis 3
(75%) and 1 carcinoma in situ with a rate of (25%).

Seventy-five percentage of malignant tumors were
applied a large excision and 2 of them [1 due to BCC, 1
due to squamous cell carcinoma (SCC)] required
reconstructive procedures. All of the metastatic tumors
were undergone for biopsy procedures in order to make
definite diagnosis for metastatic lymphoma. Surgical
margin was negative in all patients operated for BCC.
None of the patients with malignant tumors received
chemotherapy, radiotherapy or chemoradiotherapy.
None of the patients with benign tumors needed further
reconstructive surgery. No recurrence was observed in
the 3.5-year follow-up time in any malignant tumor and
premalignant lesions did not progress to malignant
tumors. No mortality was observed among benign or

malignant eye tumors.

DISCUSSION

In this study, the majority of all patients served as benign
tumors (84.2%) and 13.6% composed the malignant
tumors, which was similar to data from Turkey (87.1%
and 88.7%) (6,7), China (86.2%) (8), Switzerland (84%)
(1), and Taiwan (95%) (9). In several studies, the most
common benign tumor has been reported differently.
Sendul et al., Deprez et al. and Gundogan et al. reported
the most common benign eyelid tumor as squamous
papilloma (17.7%, 26% and 21.8% respectively)
(1,6,10). Huang and colleagues reported the most
common benign eyelid tumors as intradermal nevus
(21.1%), followed by seborrheic keratosis (12.6%) and

xanthelasma (11.2%), and epidermal cyst (8.2%) (9).
Yumusak et al. reported that seborrheic keratosis was
the most common benign eyelid tumor (7). The first
three common benign tumors in our study were found as
epidermal cyst (17.5%), xanthelasma (16.3%) and
seborrheic keratosis (14.4%) respectively. Similar to our
findings, Asproudis et al. published that the most
common benign eyelid lesions were cysts (20%) (11).
This similarity can be explained by the fact that they
have the same geographic conditions to our country.

Deprez et al. defined BCC as the most common
malignant eyelid tumor (86%), and the frequencies of
SCC and sebaceous gland carcinoma (SGC) were (7%)
and (3%), respectively (1). Huang et al. concluded the
most common malignant eyelid tumors as BCC (57.8%),
SGC (21.1%) and SCC (10.1%) (9). Asproudis et al.
sorted the malignant eyelid tumors as 86% BCC, 7%
SCC, and 7% basosquamous cell carcinomas (11). Yu et
al. demonstrated the most common malignant eyelid
lesions as: BCC (56.5%) SGC (34.6%), SCC (3.8%) and
lymphoma/plasmacytoma (1.7%) (12). Kaliki et al.
reported the most common malignant eyelid tumors as
SGC (n=285, 53%), BCC (n=128, 24%), SCC (n=99,
18%), and miscellaneous tumors (n=24, 4%) (13).
Eventually, when the previous studies were taken into
consideration BCC was the most frequently seen
malignant tumor, however the frequency of other
malignancies differed from one study to another.
Supporting the previous studies, BCC was also found as
the most common malignancy in our study population.
Cancer may affect the eye and orbit as a direct result of
metastatic neoplastic infiltration, compression, or
circulating antibodies involving paraneoplastic retinal
degeneration (14). Unlike the previous literature,
metastatic tumors such as lymphoma was observed in
the second frequency after BCC in our series (10). The
explanation for this result can be attributed to our
hospital which is a referral center for cancer patients.
Such differences in tumor types and sequence may be

due to differences in skin type, genetic predispositions,
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individual awareness of the disease, health policies, and
surveillance.

According to gender evaluation for all study group there
was a significant difference between female and male
group with a result of male predominance in malignant
tumors and female predominance in benign tumors.
While Sendul et al. did not find any significant gender
ratio difference among patients with malignant eyelid
tumors, Huang et al. reported male predominance
similar to us (6,9). This interesting proportion can be due
to the environmental and occupational circumstances of
male participants.

Similar to some studies, malignant tumors and
premalignant lesions tended to occur at older ages
compared to benign tumors (6,8). This result may
emphasize of the impact of aging and exposure to
several traumatic factors such as high levels of solar
radiation on malignant tumors.

Although there was no statistically significant difference
between lower and upper eyelids in malignant, benign
or premalignant lesions, we noted that BCC
predominantly located in lower eyelid similar to some
studies (9,12,15).

In this study, we also examined periocular tumors with
a different approach to eyelid tumors.
Eighty-seven-point five percentage of the excised eyelid
lesions were benign, 10.6% of were malignant. Sixty-
six-point seven percentage of the excised periocular
lesions were benign, 30% malignant. Malignant tumors
were found to be significantly higher in periocular
lesions. This difference may be due to the fact that the
inner canthus, outer canthus and eyebrow are more
exposed to trauma and sunlight than the eyelid.

Parallel to recent studies, we observed larger excision
and reconstructive procedures in malignant eyelid and
periocular tumors when compared to benign tumors
(8,14). Eyelid and periocular malignancies differ from
the other cutaneous malignancies of the same cell type
in terms of the unique anatomic considerations and the

functional impact of surgical resection and

reconstruction on ocular protection and visual function.
It is critical for the patient to apply early, as it is an
important anatomical region, in order to prevent several
complications even exenteration of the globe.

In summary, our results indicate that benign lesions are
generally found in younger individuals and occur with
equal frequency in the upper and lower eyelids. In
contrast, malignant lesions occur predominantly in
elderly, male patients and usually tend to locate in the
lower eyelid. The type and size of the tumor, the distance
of the tumor to the eyelid margin, to the medial and
lateral canthus are of the important factors affecting the
prognosis of the disease, the outcome of the surgery and
the cosmetic results. Thus, the histopathological
examination is a crucial issue for both treatment
approach and surgical resections especially to
differentiate benign, premalignant lesions and locally

aggressive and destructive malignant tumors.
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Ozgiin Arastirma

IS THE PRESENCE OF VASCULAR CALCIFICATION IN HIP X-RAYS A
PREDICTOR OF POSTOPERATIVE MORTALITY IN
INTERTROCHANTERIC FRACTURE OF THE FEMUR?

Kalga Grafilerinde Vaskiiler Kalsifikasyon Varligi Intertrochanterik Femur Kiriginda
Postoperatif Mortalite Ongériiciisii Miidiir?

Harun ALTINAYAK!

, Yavuz Selim KARATEKIiN?

ISamsun Training and Research Hospital, Orthopedics and Traumatology Clinic, SAMSUN, TURKIYE

ABSTRACT

Objective: We aimed to investigate the relationship between the
presence of radiological femoral arterial calcification (FAC) and
mortality in patients over 65 years of age with intertrochanteric
femur fracture (ITFC).

Material and Methods: Between 2014 and 2019, 303 patients
diagnosed with ITFC who were operated on using a short
proximal femoral nail (PFN) were evaluated retrospectively.
Research data were obtained from preoperative anesthesia
records and patient medical records using the electronic patient
record system. Death records were obtained from the national
population management system. Patients with FAC detected in
roentgenography formed the study group, and patients in whom it
could not be detected constituted the control group. Age, gender,
ASA score, waiting time until surgery, need for postoperative
intensive care, length of stay in the intensive care unit, and the
first 30 days, first-year and general mortality rates were
evaluated.

Results: While FAC was detected in 117 (38.6%) patients, FAC
was not detected in 186 (61.4%) patients. The patients in the study
group were older (p<0.05), and the male population was more
prominent (p<0.001). A statistically significant difference was
found between the ASA scores compared between the groups
(p<0.05). There was no statistically significant difference
between the groups regarding waiting time until surgery, need for
postoperative intensive care, and length of stay in the intensive
care unit (p>0.05). A statistically significant difference was found
when the presence of FAC was compared in terms of overall
mortality and postoperative first-month mortality (p<0.05). In
patients with FAC, the overall mortality risk increased 1.63 times,
the risk of mortality in the first one month increased 1.99 times
and the risk of mortality in the first one year increased 1.57 times.
Conclusion: Our study showed that the presence of FAC could
be evaluated as a predictor of mortality in elderly patients with
ITFC who underwent osteosynthesis with short PFN.

Keywords: Arterial calcification, hip fracture, mortality, elderly

07/
Amag: Altmis bes yas iistii intertrokanterik femur kirig1 (ITFK)
olan hastalarda radyolojik femoral arteryel kalsifikasyon (FAC)
varligi ile sag kalim arasindaki iliskiyi aragtirmay1 amagladik.
Gere¢ ve Yontemler: 2014-2019 yillari arasinda, unstabil
ITFK tanisi ile kisa proksimal femur civisi (PFN) kullanilarak
ameliyat edilen 303 hasta retrospektif olarak degerlendirildi.
Aragtirma verileri elektronik hasta kayit sistemi kullanilarak
preoperatif anestezi kayitlar1 ve hasta tibbi kayitlarindan elde
edildi. Oliim kayitlar1 ulusal niifus yonetim sisteminden elde
edildi. Rontgenografilerde FAC tespit edilen hastalar ¢alisma
grubunu, tespit edilemeyen hastalar kontrol grubunu olusturdu.
Yas, cinsiyet, ASA skoru, CCI Skoru, hastanede yatis siiresi,
yogun bakimda yatig siiresi, ameliyata kadar bekleme siiresi,
kan replasmani, ameliyat sonrasi yogun bakim gereksinimi ve
ilk 30 giin, ilk 1 y1l ve genel mortalite oranlar1 degerlendirildi.
Bulgular: Yiiz on yedi (%38.6) hastada FAC tespit edilirken
186 (%61.4) hastada FAC tespit edilmedi. Caligma grubundaki
hastalar daha yaslyd: (p<0.05) ve erkek cinsiyet daha fazlaydi
(p<0.001). Gruplar arasinda yapilan karsilagtirmada ASA sinifi
ve CCI’i toplam puani arasinda istatistiksel olarak anlamli fark
tespit edilmistir (p<0.05). Gruplar arasinda hastanede yatis
stiresi, yogun bakimda yatis siiresi, ameliyata kadar bekleme
stiresi, kan replasmani ve ameliyat sonrast yogun bakim
gereksinimi agisindan istatistiksel olarak anlamli fark tespit
edilmedi (p>0,05). FAC varligi genel mortalite ve operasyon
sonrast ilk 1 aylik mortalite agisindan kargilastirildiginda
istatistiksel olarak anlamli fark tespit edilmistir (p<0.05). FAC
olan hastalarda genel mortalite riski 1.63 kat, ilk 1 ayda
mortalite riski 1.99 kat ve ilk 1 yil mortalite riski 1.57 kat
artmistir.
Sonug: Calismamiz, FAC varhigmn kisa PFN ile osteosentez
yapilan yagh ITFK’l1 hastalarda mortalite 6ngériiciisii olarak
degerlendirilebilecegini gostermistir.

Anahtar Kelimeler: Arteriyel Kkalsifikasyon, kalca kirigs,
mortalite, yash
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INTRODUCTION

Hip fractures have become one of the important public
health problems that cause high morbidity and mortality
in elderly patients, primarily due to increasing life
expectancy and osteoporotic population (1). The
incidence of hip fracture has increased significantly in
recent years with the increase in the elderly population,
and it is expected to increase gradually (2). Most patients
with hip fractures are of advanced age and usually have
more than one comorbidity (3,4). One-year mortality
rates after hip fracture in elderly patients reach up to
33% (14-47%) (5). Studies have been conducted in the
literature on many factors, such as the patient's
comorbidity factors, surgical technique, patient care,
and laboratory and radiological criteria related to

mortality after hip fracture (6-8).

Avrterial calcification can occur systemically in almost
all vascular beds in the medial and intimal layers and is
associated with atherosclerosis. Studies have shown that
lower extremity arterial calcification is associated with
many traditional coronary artery disease risk factors

(9,10). It is well known that arterial calcification

increases the risk of cardiovascular disease and

mortality independently of traditional risk factors (11).

The literature has emphasized that the main effect of
arterial calcification on bone is an increase in
osteoporosis and fracture risk due to decreased bone
turnover (12). This study investigates the relationship
between femoral arterial calcification (FAC) detected on
hip radiographs and postoperative mortality in elderly

patients with intertrochanteric femur fractures.

MATERIALS AND METHODS

The study was designed as a retrospective cohort study.
GOKA 2021/17/3 numbered local ethics committee
approval was obtained (Health Sciences University
Samsun Training and Research Hospital Non-
Interventional Clinical Research Ethics Committee,
date: 20.10.2021, issue number: 2021/17/3). Between
2014 and 2019, patients who were operated on with a
diagnosis of an unstable intertrochanteric fracture in a
single center using a short proximal femoral nail were

evaluated (Figure 1).

Figure 1: Preoperative and postoperative roentgenographic image of an 89-year-old male patient
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Patients who met the inclusion criteria (acute hip
fracture (<7 days); age > 65 years, low-energy trauma,
closed reduction internal fixation with a short proximal
femoral nail) constituted the study sample. Exclusion
criteria were bilateral hip fractures, fractures extending
to the subtrochanteric region or femoral shaft, patients
with pathological fractures, multi-trauma, multiple
fractures, incomplete clinical data, and severe cognitive
impairment. Patients with FAC on the fracture and intact

side on preoperative hip radiographs constituted the

Figure 2: Roentgenographic view of femoral artery calcification

Age, gender, ASA score, waiting time until surgery,
need for postoperative intensive care, length of stay in
the intensive care unit, the first 30 days, the first one
year, and general mortality rates were evaluated.
Research data were obtained from preoperative
anesthesia records and patient medical records using the

electronic patient record system and patient files. Death

study group, and those who could not be detected
constituted the control group. Two orthopedics and
traumatology specialists examined X-rays of the hip (AP
and Lateral) and/or pelvis at the patient's emergency or
outpatient clinic presentation. On roentgenographs,
FAC ranged from small punctate appearance to
significant calcifications. No classification was used for
calcification grading. The presence of any calcification
was considered a positive sign of FAC in this study
(Figure 2).

records were obtained from the national population
management system.

Statistical Analysis: Statistical analysis was performed
using SPSS software version 22 (SPSS Inc., IBM, NY,
USA). Categorical variables were given as frequency,
while continuous numerical variables were given mean

values with standard deviations. Equality of variance
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and normality of distribution was tested for all variables.
The comparison of the non-normally distributed Age,
Length of Hospitalization (Days), Length of
Hospitalization in the Intensive Care Unit (Days), and
Waiting Time until Surgery (Days) between the groups
were analyzed using the Mann-Whitney U test.
Categorical variables such as gender, ASA
classification, need for postoperative intensive care,
general mortality, first-month mortality, and first-year
mortality were analyzed by chi-square test. P values less

than 0.05 were considered statistically significant.

Table 1: Comparison of numerical variables between groups

RESULTS

The sample of the study consists of 303 patients. While
FAC was detected in 117 (38.6%) patients, FAC was not
detected in 186 (61.4%) patients. While the mean age of
the study group was 84.8+8.9 years, the mean age of the
control group was 81.5+8.3 vyears. There was a
statistically significant difference between the groups in
terms of mean age (p<0.05) (Table 1). While 58.2% of
the patients with FAC were male, this rate was 33.3% in
the group without calcification. There was a statistically
significant difference between the distributions of their
genders (p<0.001) (Table 2).

Group n Mean + SD p*

Age Control Group 186 81.5+8.3 0.001
Study group 117 84.8+8.9

Length of Hospitalization (Days) Control Group 186 85+7.4 0.904
Study group 117 8.1+45

Length of Hospitalization in the Intensive Care Unit (Days) Control Group 186 1.9+6.9 0.212
Study group 117 1.6+25

Waiting Time until Surgery (Days) Control Group 186 2.8+2.3 0.292
Study group 117 3.1+£27

*Mann Whitney U Testi

The proportion of patients with ASA 2 scores in the
whole sample was 6.6%, the rate of patients with ASA
3 scores was 76.6%, and the rate of patients with ASA 4
scores was 16.8%. In the comparison between the
groups, a statistically significant difference was found
between the ASA class (p<0.05) (Table 2). These
findings support that systemic diseases are more
common in patients with FAC. There was no statistically
significant difference between the groups in terms of
waiting time until surgery, need for postoperative
intensive care, and length of stay in the intensive care
unit (p>0.05) (Tables 1,2)

It was determined that 149 (49.2%) patients died in the

whole sample. The rate of those who died in the first 30

days was 16.2%, and for those who died within one year
was 33%. A statistically significant difference was
found when the presence of FAC was compared in terms
of overall mortality and postoperative first-month
mortality (p<0.05). The overall mortality risk was 1.63
times higher in patients with FAC, and the mortality risk
in the first month was 1.99 times higher. There was no
statistically significant difference between the groups
regarding mortality in the first year. However, the
mortality rates in the first year were higher in patients
with FAC, although it was not statistically significant,
and the risk of mortality in the first year was 1.57 times
higher in this group than in the group without
FAC(Table 2).
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Table 2: Comparison of numerical variables between groups

FAC
Positive Negative Total OR (%95 CI) p*
n (%) n (%) n (%)
Gender
Female 49 (41.8) 124 (66.7) 173 (57.1) 285 (176-4.61) <0001
Male 68 (58.2) 62 (33.3) 130 (42.9)
ASA Classification
2 3(2.6) 17(91) ~ 20(66) 5 781(166-451) 0.047
3 86 (73.5) 146 (78.5) 232 (76.6)
4 28 (23.9) 23(12.4) 51(16.8)
Need for postoperative intensive care
Yes 70 (59.8) 99 (53.2) 169 (55.8) 074(046-119) 0132
No 47 (41.2) 87 (46.8) 134 (44.2)
General Mortality
L|f.e 51 (43.6) 103 (55.4) 154 (50.8) 163(1.02-261)  0.039
Exitus 66 (56.4) 83 (44.6) 149 (49.2)
First-month mortality
Llf_e 91(77.8) 163 (87.6) 254(83.8) 199 (106-371) 0028
Exitus 26(22.2) 23(12.4)  49(16.2)
First-year mortality
Life 77 (65.8) 126 (67.7) 203 (67) 1.57 (0.95-2.59)  0.078
Exitus 40 (34.2) 60 (32.3) 100 (33)

*Pearson Ki-Kare Testi;

DISCUSSION

Since hip fracture is associated with high mortality
among the elderly, many studies have examined patient
survival, mortality rates and prognostic factors (6-8).
Few studies examine the relationship between the
mortality rate and radiological parameters in patients
with hip fractures (6,13). In the study of Bayram et al.,
the sample consisted of patients with femoral
intertrochanteric or femoral neck fractures, and
treatment procedures ranged from intramedullary
nailing to total hip arthroplasty (6). On the other hand,
the studies of Pazarci et al. were on the effect of FAC on
mortality in patients who underwent cemented partial
hip replacement (13). Our study differs from these
studies by investigating the effect of FAC on mortality
underwent

in intertrochanteric  fractures  that

osteosynthesis with an isolated proximal femoral nail.

Most patients with hip fractures are of advanced age (2).
It has been reported that advanced age is strongly
associated with mortality after hip fracture surgery
(2,14). In our study, the mean age of the patients in both
the study and control groups was over 80, and
statistically, the patients in the study group were older.
When the literature is examined, it is seen that peripheral
artery calcification increases with age (15-17). We think
that patients with radiographic arterial calcification are
older as the metabolic and/or inflammatory process
exceeds a certain threshold and requires a more
significant amount of accumulation in the vascular bed
for vascular calcification to become visible
radiographically (18,19).

The ratio of the male population in the study group was
statistically significantly higher than in the control
group. The literature shows that the male gender is

predominant in patients with arterial calcification in
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roentgenographic and ultrasonographic examinations
before knee arthroplasty (15,20). In studies examining
lower extremity arterial calcification as a determinant of
coronary atherosclerosis in patients with peripheral
artery disease, it was observed that the male population
was predominant (22). While 58.1% of the patients with
FAC were male, this rate was 33.3% in the group
without calcification, which supports the literature.
Studies have shown that a high ASA score is associated
with mortality (23-26). The high ASA values in our
study group support the literature. In addition, it has
been reported in the literature that a significant majority
of cases with arterial calcifications detected in
roentgenographic and ultrasonographic examinations
before knee arthroplasty have an ASA4 score (15,20).
We believe that the presence of FAC causes an increase
in the ASA score due to the presence of other systemic
diseases, especially coronary artery diseases.

Our 30-day and first-year mortality rates in this study
were consistent with mortality rates in Turkey and
around the world (5,27-29). We found that the presence
of FAC increased the risk of mortality. In our study, the
overall mortality risk increased 1.63 times, the risk of
mortality in the first 1 month increased 1.99 times and
the risk of mortality in the first 1 year increased 1.57
times in patients with FAC. Pazarci et al. examined 145
patients over 65 years of age who underwent cemented
partial hip prosthesis after hip fracture and found that the
presence of FAC on the contrary had no effect on
mortality (13). Bayram et al., in their study examining
the radiological parameters related to the survival of
elderly patients with hip fracture, found that the
presence of femoral and iliac artery calcifications on the
fractured and unaffected sides was significantly higher
in the deceased group than in the living group (6). When
the literature is examined, it has been stated that
peripheral artery calcification can be a useful marker in
predicting coronary artery diseases (22). In addition, it
has been shown that lower extremity arterial

calcification is associated with and predicts increased

cardiac mortality and morbidity in patients with
symptomatic peripheral arterial disease (9,10,21,22).
The perioperative ischemia evaluation study reported
that 6.9% of patients who underwent non-cardiac
surgery and were at risk for cardiovascular disease
would experience a major adverse cardiac event
postoperatively (30). Since the presence of FAC is
associated with the risk of cardiovascular disease, it may
contribute to mortality in patients with intertrochanteric
fractures.

The negative aspects of our study are that it is a
retrospective cross-sectional study, the sample size is
not large enough, and the systemic diseases that will
contribute to mortality and the causes of mortality are
not examined, and there is a significant difference
between the groups in terms of age and gender. In
addition, the fact that it is a single-center study may
affect the generalization of our results.

Our study showed that the presence of FAC could be
evaluated as a predictor of mortality in elderly patients
with ITFC who underwent osteosynthesis with short
PFN. However, further studies with larger patient

groups are needed.

Conflict of Interest: None
Support and Acknowledgment: None

Researchers' Contribution Rate Statement:
Concept/Design: HA, YSK; Analysis/Interpretation:
HA, YSK; Data Collection: HA, YSK; Writer: HA,
YSK; Critical Review: HA; Supervision: HA, YSK.

Ethics Committe Aproval: Health Sciences University
Samsun Training and Research Hospital Non-
Interventional Clinical Research Ethics Committee,

date:20.10.2021, issue number: 2021/17/3.

REFERENCES

1. Beaupre LA, Jones CA, Saunders LD, Johnston DW,
Buckingham J, Majumdar SR. Best practices for

elderly hip fracture patients. A systematic overview

KUTFD | 370



Altinayak H and Karatekin YS.
Vascular Calcification in Intertrocanteric Femur Fractures

KU Tip Fak Derg 2022;24(2):365-372
Doi: 10.24938/kutfd.1105541

of the evidence. J Gen Intern Med.
2005;20(11):1019-25.

2. Sheikh HQ, Hossain FS, Agil A, Akinbamijo B,
Mushtaq V, Kapoor H. A comprehensive analysis of
the causes and predictors of 30-day mortality
following hip fracture surgery. Clin Orthop Surg.
2017;9(1):10-8.

3. Marks R. Hip fracture epidemiological trends,
outcomes, and risk factors, 1970-2009. Int J Gen
Med. 2010;3(4):1-17.

4. Cheng SY, Levy AR, Lefaivre KA, Guy P,
Kuramoto L, Sobolev B. Geographic trends in
incidence of hip fractures: a comprehensive
literature  review. Osteoporosis International.
2011;22(10):2575-86.

5. Guzon-lllescas O, Perez Fernandez E, Crespi
Villarias N, Quir6s Donate FJ, Pefia M, Alonso-Blas
C et al. Mortality after osteoporotic hip fracture:
incidence, trends, and associated factors. J Orthop
Surg Res. 2019;14(1):1-9.

6. Bayram S, Yildimm AM, Birisik F, Salduz A.
Radiological parameter associated with the survival
of old patients with hip fracture. Injury,
2021;52(11):3388-96.

7. Endo A, Baer HJ, Nagao M, Weaver MJ. Prediction
model of in-hospital mortality after hip fracture
surgery. Journal of Orthopaedic  Trauma.
2018:32(1):34-38.

8. Chen YH, Chou CH, Su HH, Tsai YT, Chiang MH,
Kuo YJ et al. Correlation between neutrophil-to-
lymphocyte ratio and postoperative mortality in
elderly patients with hip fracture: a meta-analysis.
Journal of orthopaedic surgery and research,
2021;16(1):1-9.

9. Maser RE, Wolfson SK, Ellis D, Stein EA, Drash
AL, Becker DJ et al. Cardiovascular disease and
arterial calcification in insulin-dependent diabetes
mellitus: interrelations and risk factor profiles.
Avrterioscler Thromb. 1991;11(4):958-65.

10.0Olson JC, Erbey JR, Forrest KYZ, Williams K,
Becker DJ, Orchard TJ. Glycemia (or, in women,
estimated glucose disposal rate) predict lower
extremity arterial disease events in type 1 diabetes.
Ann Epidemiol. 2002;51(2):248-54.

11. Iribarren C, Sidney S, Sternfeld B, Browner WS.
Calcification of the aortic arch: Risk factors and
association with coronary heart disease, stroke, and
peripheral vascular disease. JAMA.
2000;283(21):2810-5.

12. Cannata-Andia JB, Roman-Garcia P, Hruska K. The
connections between vascular calcification and bone
health. Nephrol Dial Transplant. 2011;26(11):3429-
36.

13. Pazarci O, Ekici C, Yazici K, Kiling S, Oztiirk H. Is
femoral artery calcification a sign of mortality in
elderly hip fractures? Anatomy. 2019;13(2):98-101.

14.Bass E, French DD, Bradham DD, Rubenstein LZ.
Risk-adjusted mortality rates of elderly veterans with
hip fractures. Ann Epidemiol. 2007;17(7):514-9.

15. Morales DC, de Beer J, Petruccelli D, Kabali C,
Winemaker M. Lower extremity arterial
calcification on preoperative knee radiographs as a
predictor of postoperative cardiovascular events
following primary total knee replacement. The
Journal of Arthroplasty. 2017;33(4):1181-5.

16. Janka HU, Standl E, Mehnert H. Peripheral vascular
disease in diabetes mellitus and its relation to
cardiovascular risk factors: screening with the

Doppler ultrasonic technique. Diabetes Care.
1980;3(2):207-13.

17.Chi-Lun H, I-Hui W, Yen-Wen W, Hwang JJ,
Wang SS, Chen WJ et al. Association of lower
extremity arterial calcification with amputation and
mortality in patients with symptomat. Plos One.
2014;9(2):€90201.

18. Hayden MR, Tyagi SC, Kolb L, Sowers JR, Khanna
R.  Vascular  ossification—Calcification in
metabolic syndrome, type 2 diabetes mellitus,

chronic kidney disease, and calciphylaxis—Calcific

KUTFD | 371



Altinayak H and Karatekin YS.
Vascular Calcification in Intertrocanteric Femur Fractures

KU Tip Fak Derg 2022;24(2):365-372
Doi: 10.24938/kutfd.1105541

uremic arteriolopathy: The emerging role of sodium
thiosulfate. Cardiovasc Diabetol. 2005;4(1):1-22.

19.Shao JS, Cheng SL, Sadhu J, Towler DA.
Inflammation and the osteogenic regulation of
vascular calcification: A review and perspective.
Hypertension. 2010;55(3):579-92.

20. Altinayak H, Balta O. Predictive value of lower
extremity color doppler ultrasonography before
knee arthroplasty on a postoperative cardiovascular
event. The Knee. 2021;28(1):266-72.

21. Costacou T, Huskey ND, Edmundowicz D, Stolk R,
Orchard TJ. Lower-extremity arterial calcification
as a correlate of coronary artery calcification.
Metabolism. 2006;55:1689e96.

22.Shin HS, Park MJ, Jeon KN, Cho JM, Bae KS, Choi
DS et al. Lower extremity arterial calcification as a
predictor of coronary atherosclerosis in patients
with peripheral arterial disease. Iranian Journal of
Radiology.2016;13(2) e33179.

23. Alsheikh KA, Alsebayel FM, Alsudairy FA,
Alzahrani A, Alshehri A, Alhusain FA et al. One-
year postoperative mortality rate among the elderly
with hip fractures at a single tertiary care center.
Ann Saudi Med. 2020;40(4):298-304.

24.Neuhaus V, King J, Hageman MG, Ring DC.
Charlson comorbidity indices and in-hospital
deaths in patients with hip fractures. Clin Orthop
Relat Res. 2013;471(5):1712-9.

25. Quach LH, Jayamaha S, Whitehouse SL, Crawford
R, Pulle CR, Bell JJ. Comparison of the Charlson
Comorbidity Index with the ASA score for
predicting 12-month mortality in acute hip fracture.
Injury. 2020;51(4):1004-10.

26. Kastanis G, Topalidou A, Alpantaki K, Rosiadis M,
Balalis K. Is the ASA score in geriatric hip fractures
a predictive factor for complications and
readmission? Scientifica. 2016;2016:7096245.

27.Kilci O, Un C, Sacan O, Gamli M, Baskan S,
Baydar M et al. Postoperative mortality after hip

fracture surgery: a 3 years follow up. PLoS One.
2016;11(10):e0162097.

28. Downey C, Kelly M, Quinlan J. Changing trends in
the mortality rate at 1-year post hip fracture-a
systematic review. World  Journal of
Orthopedics.2019;10(3);166-75.

29.Hu F, Jiang C, Shen J, Tang P, Wang Y.
Preoperative predictors for mortality following hip
fracture surgery: a systematic review and meta-
analysis. Injury. 2012;43(6):676-85.

30. Devereaux PJ, Xavier D, Pogue J, Guyatt G,
Sigamani A, Garutti I, POISE (PeriOperative
ISchemic Evaluation). Investigators.

Characteristics and short- term prognosis of

perioperative myocardial infarction in patients

undergoing noncardiac surgery: a cohort study. Ann

Intern Med. 2011;154:523€8.

KUTFD | 372



DOI: 10.24938/kutfd.1112722 Kirikkale Universitesi Tip Fakiiltesi Dergisi 202?;24(2):373-381

Original Article 0zgiin Arastirma

MECKEL’S DIVERTICULUM IN CHILDREN:
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ABSTRACT

Objective: We aimed to investigate the epidemiological and
characteristic features of patients with Meckel’s diverticulum
(MD) treated in our clinic and share our experiences.

Material and Methods: Records of patients were reviewed
retrospectively. Demographic and clinical data, the
treatments modalities, appearance and location of MD and
results of histopathological examination were investigated.
Patients were compared according to gender and whether
they were symptomatic. Statistical analysis evaluated with
SPSS version 21. P<0.05 was considered significant.

Results: A total of 59 patients (14 female, 45 male) were
included in the study. There was no difference between
genders in terms of age, length-of-hospital stay and location
MD (p=0.60, p=0.072 and p=0.765, respectively).
Abdominal pain was the most common reason for admission
in both genders. There were 45 patients in the symptomatic
group and 14 patients in the incidental group. MD in the
symptomatic group was located more proximal (p=0.041) but
there was no difference between the groups in terms of other
parameters. The scintigraphy was positive in eight of nine
patients, while it was negative in one. The most common
ectopic tissue detected in patients was gastric mucosa (70%).
Forty-seven patients were operated on with open surgical
technique. Appearance of MD was normal in 23 patients
(39.0%), and the diverticulitis was seen in 17 (28.8%). In five
patients who were diagnosed incidentally during
appendectomy, MD was not resected because they were
asymptomatic. Diverticulectomy was performed in 34
patients (57.6%), while anastomosis was performed with
segmental-ileal-resection in others. None of patients died.

Conclusion: Most patients present with symptoms resulting
from complications of MD. Since these complications cause
acute abdomen, MD should be kept in mind in the differential
diagnosis of children presenting with abdominal pain. In
addition, it should be known that MD can be seen in children
older than the classical age-range described in literature.

Keywords: Meckel diverticulum, children, diverticulectomy,
ectopic tissue

0z

Amag: Meckel divertikiilii (MD) gastrointestinal kanalin en sik
goriilen konjenital anomalisidir. Calismamizin amact MD
hastalarimizin epidemiyolojik ve karakteristik 6zelliklerini
arastirmak ve konuyla ilgili tecriibelerimizi paylasmaktir.
Gerec ve Yontemler: MD hastalarinin dosyalari retrospektif
olarak incelendi. Hastalarin demografik ve klinik verileri,
uygulanan tedaviler, divertikiilin goriiniimii, lokasyonu ve
histopatolojik inceleme sonuglar1 aragtirildi. Hastalar once
cinsiyetlerine sonra semptomatik olup olmadigina gore
gruplandirilarak Kkarsilastirildi. Istatistiksel analizler SPSS
version 21 ile yapildi. P<0,05 anlamli olarak kabul edildi.
Bulgular: Calismaya 14 kiz ve 45 erkek olmak tizere
(F/IM=1/3) 59 hasta dahil edildi. Cinsiyetler arasinda yas,
hastanede kalma siireleri ve divertikiiliin lokasyonu agilarindan
fark bulunmadi (sirastyla p=0.60, p=0.072 ve p=0.765). Her iki
cinsiyette de en sik hastaneye basvuru nedeni karin agrisi idi.
Semptomatik hasta grubunda 45, insidental hasta grubunda 14
hasta vardi. Semptomatik hasta grubundakilerin divertikiilleri
daha proksimal yerlesimli olup (p=0.041) diger parametreler
acisindan gruplar arasinda fark bulunmadi. Sintigrafisi yapilan
dokuz hastanin sekizinde test pozitif sonuclanirken bir hastada
negatif olarak sonuglandi. Tiim hastalarda en sik tespit edilen
ektopik doku gastrik doku (%70) idi. Hastalarin 47’si agik
cerrahi teknik ile opere edildi. Yirmi ii¢ hastada (%39.0)
divertikiilin goriinimii normal, 17 hastada (%28.8) ise
makroskopik olarak divertikiilit gériiniimii vardi. Apendektomi
yapilirken insidental olarak tan1 konulan bes hasta
asemptomatik olduklar1 i¢in divertikiillerine miidahale
edilmedi. Otuz dort hastada (%57.6) divertikiilektomi
yapilirken diger hastalarda segmental ileal rezeksiyon ile
anastomoz yapildi. Hastalardan hayatini kaybeden olmadi.
Sonu¢: MD hastalarinin ¢ogu, hastaligin komplikasyonlari
sonucu meydana gelen semptomlarla basvurur. Bu
komplikasyonlar akut batin tablosuna neden olduklar1 i¢in karmn
agris1 sikayetiyle bagvuran ¢ocuklarda ayirict tanida MD akilda
tutulmalidir. Ayrica literatiirde tariflenen klasik yas araligindan
daha biiyiik ¢ocuklarda da MD goriilebilecegi bilinmelidir.

Anahtar  Kelimeler:  Meckel
divertikiilektomi, ektopik doku

divertikiilt, cocuklar,
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INTRODUCTION

Meckel’s diverticulum (MD), an omphalomesenteric
duct remnant, is the most common congenital anomaly
of the gastrointestinal tract (1). Its prevalence is between
2 and 4%. Mostly asymptomatic, MD becomes
complicated and symptomatic in 2% of patients (2). The
most common symptoms in children are bleeding (30-
56%), intestinal obstruction, and inflammation of the
diverticulum (3). In addition, it may present with clinical
presentations such as intussusception, perforation, and
incarceration into the inguinal hernia (Littre’s hernia).
Meckel’s diverticulum is a true diverticulum because it
includes all layers of the intestinal wall. It is also known
as two’s disease because the rule of two’s is used in
diagnosis. According to the “rule of two’s,” MD
involves two types of heterotopic mucosa, usually
located 2 feet from the ileocecal valve, 2 inches long,
about 2 cm in diameter, and it is generally diagnosed
before age 2, seen twice in men, and its incidence is
around 2% (2).

Although less common, it can be located in malignant
structures, such as carcinoid tumors, especially in adults
(4). Although it is typically end-free, it is connected to
the umbilicus by a fibrous band in 26% of cases (5).
Diagnosis is performed via clinical and imaging
methods. Complicated cases (obstruction, perforation,
invagination, and bleeding) are usually diagnosed
during operation. In other cases, ultrasonography,
computed  tomography, and  Technetium-99m
pertechnetate scintigraphy are used for diagnosis (3).
Treatment is the surgical excision of the diverticulum
(6).

Our study aims to investigate the epidemiological and
characteristic features of MD patients treated in our

clinic and share our experiences.

MATERIALS AND METHODS

The electronic and physical medical records of patients
diagnosed with MD in our clinic between 01.01.2013

and 31.12.2020 were retrospectively reviewed. The

study was approved by the local ethics committee
(Ankara City Hospital Clinical Research Ethics
Committee, date: 07/04/2021; issue number: E2-21-
360).

Demographic data include age, gender, admission
complaints, preoperative diagnosis, length of hospital
stays, treatment modalities, surgical methods, the
intraoperative appearance of MD, location of the
diverticulum, histopathological examination results, and
mortality rates were investigated.

First, the patients were divided into two groups
according to gender, and we investigated whether there
was a difference between the groups. Then, they were
divided into symptomatic and asymptomatic (incidental)
groups. Differences between groups were analyzed.
Patients who applied with the complaints such as
abdominal pain, vomiting, rectal bleeding, obstruction,
invagination, diverticulitis, and perforation, which are
the symptoms that develop due to complications of MD,
and those diagnosed intraoperatively as MD was
classified as “symptomatic,” while patients who were
operated on for another reason and intraoperatively
diagnosed as MD were categorized as “incidental.”
Also, patients with abdominal pain and vomiting
associated with MD were classified as symptomatic, and
patients with these symptoms due to acute appendicitis
or another cause were classified as incidental.

Surgery was performed in either an open or laparoscopic
fashion. In patients who were operated on
laparoscopically, the intestinal segment with MD was
taken out via the umbilical port entrance hole, extended
after diagnosis. Subsequently, diverticulectomy or
resection-anastomosis was performed extracorporeally.
Finally, the intestinal segments were placed back into
the abdomen. The location of the diverticulum was
determined by measuring the centimeters proximal from
the ileocecal valve.

Statistical analysis was performed with the Statistical
Package for the Social Sciences (SPSS) software
Version 21 (SPSS Inc., Chicago, IL, USA). The age of
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the patients, the length of hospital stay, and the location
of the diverticulum were expressed as mean +SD (Min-
Max) in the form of numerical variables. Whether these
variables were normally distributed was investigated
with Kolmogorov-Smirnov or Shapiro-Wilk tests,
which are normality tests. Differences between groups
were investigated using a Student’s t-test for those
variables with a normal distribution (age and locations
of diverticulum) and a Mann-Whitney U-test for those
without one (length of hospital stay). Differences
between groups for categorical variables, such as
gender, presentation complaints, preoperative diagnosis,
treatment methods, surgical methods, the intraoperative
appearance of the diverticulum, and histopathological
examination results, were investigated via cross-
tabulation with Pearson Chi-Square or Fisher’s Exact
test. Cells with “zero” sample numbers were combined
for cross-tabulation and analyzed. P <0.05 was

considered significant for all variables.

RESULTS

Demographic Data of Patients: Between the defined
dates, 59 patients were diagnosed as MD and treated. Of
these patients, 14 (23.8%) were female, and 45 (76.2%)
were male. The ratio of girls to boys was approximately
1/3. The mean age of the patients was 8.2 years. The
mean length of hospital stay was 7.1 days, and the mean
distance of the diverticulum to the ileocecal valve was
55.2 cm. There was no difference between the two
genders regarding age, length of hospital stay, and MD
location (p=0.60, p=0.072, and p=0.765, respectively).
The most common reason for admission to the hospital
was abdominal pain, with or without vomiting. A total
of 45 patients (76.3%) presented with abdominal pain,
17 of them (28.8%) with only abdominal pain and 28
(47.5%) with vomiting. There was no difference
between the two genders regarding complaints upon
admission to the hospital (p=0.792) (Table 1).

It was observed that, in 51 patients (86.4%), the ends of

the diverticula were free, and in seven patients (11.9%),

they were attached to the umbilicus by a fibrous band at
the ends. In one patient, the segment in which the
diverticulum was included was the existing defect in the
meso of the diverticulum herniated. There was
obstruction due to an incarcerated internal hernia.
However, the tip of the diverticulum was free. There was
no difference between the two genders in terms of the
presence of a fibrous band at the tip of the diverticulum
(p=0.666) (Table 1).

The diverticula of five patients diagnosed incidentally
during appendectomy and asymptomatic were not
operated on. Most commonly, diverticulectomy was
performed in patients who underwent surgical
intervention (n = 34, 57.6%). The epidemiological data
for the patients are shown in Table 1.

Clinical Presentation and Preoperative Diagnosis:
While 45 (76.3%) of the patients presented with MD-
related symptoms (symptomatic group), 14 patients
(23.7%) were diagnosed incidentally (incidental group)
during operations performed for other reasons, mostly
appendectomies; there was only a difference in the
location of the diverticulum between the two groups
(p=0.041). Symptomatic MDs were located more
proximal to the ileocecal valve (59.1 cm versus 45.0
cm). There was no statistically significant difference in
gender, age, length of hospital stay, admission
complaints, and histopathological results for the
diverticulum (p=1.000, p=0.940, p=0.640, p=0.836, and
p=0.467, respectively). There was no difference
between girls and boys regarding preoperative diagnosis
(p=0.355) (Table 1). The statistical analysis of patients
with symptomatic and incidental diagnoses is shown in
Table 2. Patients diagnosed with Meckel’s diverticulum
preoperatively.

Only ten (16.9%) patients were operated upon with a
preliminary diagnosis of MD. The other patients
(83.1%) were diagnosed while being operated upon with
a different pre-diagnosis. The most common preliminary
diagnosis was acute appendicitis (n=28, 47.5%),

followed by intussusception (n=14, 23.7%).
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Table 1: Demographic characteristics of the patients and comparison of the values of females and males

Variables Female (n=14) Male (n=45) p Total (n=59)
(%) (%) (%)

Age (years), Mean+SD (min-max) 8.844.0 (1.0-16.8)  8.04+5.0 (0.01-17.0) 0.60*  8.244.8 (0.01-17.0)

Length of stay at hospital (days), 6.6£5.5(3.0-25.0)  7.343.6(2.0-20.0) 0.072*  7.1+4.0 (2.0-25.0)

Mean+SD (min-max)

Location of diverticulum (cm), 55.84+23.4 (20-110) 55.0+21.6 (20-100) 0.765*  55.2+21.8(20-110)

Mean+SD (min-max) p

Submission complaints, n (%)%

Abdominal pain 3(21.4) 14 (31.1) 0.792** 17 (28.8)
Abdominal pain with vomiting 7 (50.0) 21 (46.7) 28 (47.5)
Rectal hemorrhage 4 (28.6) 8 (17.8) 12 (20.3)
Apurulent discharge from the belly 0 1(2.2) 1(1.7)
During omphalocele repair 0 1(2.2) 1(1.7)
Preoperative diagnosis, n (%)’

Meckel diverticulum 3(21.4) 7 (15.6) 0.355** 10 (16.9)
Acute appendicitis 9 (64.3) 19 (42.2) 28 (47.5)
Intussusception 1(7.1) 13 (28.9) 14 (23.7
Obstruction (lleus or volvulus) 1(7.1) 4(8.9) 5(8.5)
Omphalocele 0 1(2.2) 1(1.7)
Urachal remnant 0 1(2.2) 1(1.7)
Surgical technique, n (%)

Open surgery 10 (71.5) 37 (82.3) 0.501** 47 (79.6)
Laparoscopic 3(21.4) 6 (13.3) 9 (15.3)
Laparoscopic converted to open 1(7.1) 2(4.4) 3(5.1)
Intraoperative appearance of diverticulum, n (%)%

Normal 5 (35.7) 18 (40.0) 0.459** 23 (39.0)
Diverticulitis 5 (35.7) 12 (26.7) 17 (28.8)
As a leading point of intussusception 1(7.1) 10 (22.2) 11 (18.6)
Perforated 1(7.1) 3(6.7) 4 (6.8)
With torsion + volvulus causing obstruct 2(14.4) 1(2.2) 3(5.1)
With omphalomesenteric duct remnant 0 1(2.2) 1(1.7)
Tip of the diverticulum, n (%)’

Free 13 (92.9) 38 (84.4) 0.666** 51 (86.4)
With fibrous cord attached to umbilicus 1(7.1) 6 (13.4) 7(11.9)
Internal hernia 0 1(2.2) 1(1.7)
Surgical technique, n (%)%

Unresected (asympt. incidentally diagn.) 0 5(11.1) 0.889*** 5(8.5)
Diverticulectomy 9 (64.3) 25 (55.6) 34 (57.6)
Segmental ileal resection with 5 (35.7) 15 (33.3) 20 (33.9)

anastomosis
Histopathologically identified ectopic tissue, n (%)*

No ectopic tissue 6 (42.9) 21 (46.7) 0.808** 27 (45.7)
Gastric 7 (50.0) 15 (33.3) 22 (37.3)
Pancreatic 0 1(2.2) 1(1.7)
Gastric and pancreatic 1(7.1) 2 (4.49) 3(5.1)
Burkitt lymphoma 0 1(2.2) 1(1.7)
Unresected (No report) 0 5(11.1) 5(8.5)

* Mann Whitney U test used. ** Fischer exact test used. *** Pearson Chi-Square test used
§ The cells have a value of zero was combined with similar cells for crosstabulation,
p Only 50 patients (female=12 and male=38) whose locations were known were evaluated.
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Table 2: Statistical analysis of symptomatic and asymptomatic patients

Symptomatic Incidental
n=45 (%) n=14 (%)

Gender
Female 11 (24.4) 3(21.4)
Male 34 (75.6) 11 (78.6) 1.000%
Age, Mean+SD(Min-Max) 8.24+4.7 (0.27-17.0)  8.1+5.0 (0.01-16.0)  0.940**
Length of stay at hospital (Days), Mean+SD (min-max) 7.3+4.2(3.0-25.0) 6.4+3.4(2.0-13.0)  0.640***
Location of diverticulum (cm), Mean+SD (min-max)* 59.14£22.8 (20-110) 45.0£15.2 (20-70)  0.041***
Submission complaints?
Abdominal pain 10 (22.2) 7 (50.0)
Abdominal pain with vomiting 22 (48.9) 6 (42.9)
Rectal hemorrhage 12 (26.7) 0 0.836*
A purulent discharge from the belly 1(2.2) 0
During omphalocele repair 0 1(7.1)
Histopathologically identified ectopic tissue$
None ectopic tissue 21 (46.7) 6 (54.5)
Gastric 19 (42.2) 5 (45.5)
Pancreatic 1(2.2) 0 0.467*
Gastric and pancreatic 3(6.7) 0
Burkitt lymphoma 1(2.2) 0

* Fischer exact test, ** Student T test, *** Mann-Whitney U test used,

* The data of 37 cases from the symptomatic group and 13 cases from the incidental group were evaluated.
$The cells have a value of zero was combined with similar cells for crosstabulation,

# Five asymptomatic cases in the Incidental group that were not resected were excluded.

While the most common reason for admission among
patients diagnosed with preoperative MD was
abdominal pain (alone or with vomiting) only three
patients (30%) presented with a complaint of rectal
bleeding. Scintigraphy was performed in nine cases
(90%). Eight of these (80%) tested positive, while one
patient was negative.

Gastric tissue (70%) was the most frequently detected
ectopic tissue histopathologically in patients diagnosed
with preoperative MD. Detailed information on the
patients diagnosed with preoperative MD is given in
Table 3.

Patients Diagnosed with Preoperative Intussusception:
Fourteen patients (23.7%) were hospitalized with a

preliminary diagnosis of intussusception based on

ultrasound images and physical examination findings.
However, intraoperatively, three of them did not have
intussusception. Two of them had diverticulitis. One of
them had a normal MD but perforated appendicitis. MD
was a leading point that caused intussusception in eleven
patients (18.6%). The mean age of these patients was
greater than the age of those with idiopathic
intussusception [mean=9.3+(0.68-16.0)]. In six (54.6%)
patients, an attempt was made by ultrasound-guided
rectal administration of isotonic saline. However, none
of these efforts succeeded. No intervention was
performed in the other five patients. Intussuscepton was
ileoileal in five patients (45.4%). The most common

ectopic tissue detected in these patients was stomach
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tissue. Detailed information on the MD cases with

intussusception is shown in Table 4.

Table 3: Analysis of patients (n=10) preoperatively
diagnosed as Meckel's diverticulum

Variables Results

Age (years), Mean+SD (min-max) 8.345.0
(0.7-16.8)

Gender, n (%)

Female 3(30)

Male 7(70)

Submission complaints, n (%)

Abdominal pain 3(30.0)

Abdominal pain with vomiting 4 (40.0)

Rectal hemorrhage 3(30.0)

Tip of the diverticulum, n (%)

Free 9 (90)

With fibrous cord attached to umbilicus 1(10)

Surgical technique, n (%)
Diverticulectomy 2 (20.0)

Segmental ileal resection + anastomosis 8 (80.0)

Histopathologically identified ectopic tissue, n (%)

Table 4: Analysis of patients (n = 11) preoperatively

diagnosed as intussusception

Variables Result

Age (Years), Mean+SD (Min-Max) 9.3+
(0.68-16.0)

Gender, n (%)

Male 9(81.8)

Female 2 (18.2)

Location of intussusception n (%)

lleoileal 5 (45.4)

lleocecal 3(27.3)

lleocolic 3(27.3)

Ultrasound guided reduction with saline, n (%)

None 5 (45.4)

Done but unsuccessful 6 (54.6)

Surgical technique, n (%)
Diverticulectomy 8 (72.7)
Segmental ileal resection + anastomosis 3(27.3)

Histopathologically identified ectopic tissue, n (%)

No ectopic tissue 6 (54.6)
Gastric 4 (36.3)
Gastric and pancreatic 1(9.1)

Without ectopic tissue 2 (20.0)
Gastric 7 (70.0)
Gastric and pancreatic 1(10.0)
Scintigraphy, n (%)

None 1(10.0)
Positive 8 (80.0)
Negative 1(10.0)

Perioperative Data: Forty-seven (79.6%) patients were
operated upon with an open surgical technique. The
appearance of the diverticulum was normal in 23
(39.0%) patients. Macroscopic diverticulitis was seen in
17 patients (28.8%). A diagnosis of MD was made
incidentally during the repair of the defect in a newborn
diagnosed with omphalocele. This patient underwent a
diverticulectomy. Gastric ectopia was found based on

histopathological examination.

A 6-year-old male patient presented with the umbilical
discharge was operated upon with a presumptive
diagnosis of the urachal remnant. However, an
omphalomesenteric duct opening with MD was
observed during the operation. The diverticulum was
excised. Histopathological examination revealed normal
small bowel mucosa. In five patients diagnosed with
MD incidentally during appendectomy, the diverticula
were not resected, because they were asymptomatic.
Diverticulectomy was performed in 34 patients (57.6%),
while anastomosis with segmental ileal resection was
performed in the other patients. The detailed
perioperative information regarding the patients is given
in Table 1. None of the patients treated for MD died.

Histopathological Findings: Histopathological
examination was performed in all patients (n=54,

91.5%), except for five patients who did not undergo

KUTFD | 378



Ertiirk A et al.
Meckel’s Diverticulum in Children

KU Tip Fak Derg 2022;24(2):373-381
Doi: 10.24938/kutfd.1112722

resection. Therefore, various ectopic tissues were
detected in 50% (27/54) of the remaining patients after
the five cases detected as incidental but not touched and
not known to have ectopic tissue were removed. On the
other hand, in 27 patients (50%), normal small bowel
mucosa was detected, and no ectopic tissue was found.
The most common ectopic tissue (n=22, 37.3%) was
stomach tissue. Burkitt lymphoma was detected in one
patient, and treatment was begun. There was no
difference between the two genders regarding
histopathological findings (p=0.808) (Table 1).

DISCUSSION

Typically, MDs are asymptomatic, and only 4-6% are
symptomatic (7). Their symptoms occur as a result of
complications of the diverticulum and can be confused
with the symptoms of many diseases (7). For this reason,
they are difficult to diagnose preoperatively and usually
diagnosed intraoperatively in patients who have been
operated upon with a pre-diagnosis of acute appendicitis
and a similarly acute abdominal issue (8). Our results
show that most of our patients presented with acute
abdominal findings in the literature. Only ten patients
(16.9%) were preoperatively diagnosed with MD.
Therefore, MD should be considered in the differential
diagnosis of patients presenting with acute abdominal
issues.

The “rule of 2” for MD is described in the literature.
Accordingly, the diagnosis of MD is most often made
around the age of 2 years (2). However, the mean age of
our patients was found to be 8.2 years, which stands in
contrast to the data from the literature. Francis et al.
reported the mean age of their patients to be 6.0 years in
their study involving 208 patients (9). Similarly, Irvine
et al. found the mean age of their patients to be 4.82
years (10). Huang et al. found the mean age of 100
pediatric MD patients to be 5.32 years (11). Similarly,
many studies report the age at diagnosis for pediatric

MD patients to be higher than two years (5,8).

Therefore, we think this literature information should be
re-evaluated with extensive meta-analyses.

Consistent with the literature, MD was more common in
males in our series (F/M = 1/3). In the literature, it has
been reported that MD is more common in males (12).
In terms of the location of the diverticulum, our data
were compatible with the literature.

The most common reason for our patients to apply for
admission to the hospital was abdominal pain, either
alone or with vomiting. The second most common
reason for admission was rectal bleeding. The most
common prediagnosis in patients presenting with
abdominal pain was acute appendicitis. This was
followed by intussusception.

While surgical excision is unquestionably recommended
in treating symptomatic MDs, there are different
approaches to managing incidentally diagnosed
asymptomatic MDs (13). Some authors suggest excision
in cases with incidental findings in adult patients, while
others indicate that MD should not be operated on.
While some authors suggest excision in cases with
identified risk factors, they suggest follow-up in other
cases (13). Park et al. recommend resection in cases in
which one of the four factors is present in adult patients.
These factors were the patient’s young age (<50 years),
gender (male), length of the diverticulum (<2 cm), and
presence of ectopic tissue findings (4). Robijn et al.
recommend that male gender, age (<45 years), a length
of more than 2 cm, and the presence of a fibrous band at
the tip of the diverticulum be considered risk factors
(14). The patient’s young age was seen as a risk factor
for developing complications in all studies. Mackey et
al. found that 70% of the patients who developed
complications were younger than 40 years (15).
Leijonmarck et al. suggest that the probability of
developing complications decreases with age. The
incidence of complications is 3.7% at the age of 16,
which reduces to 2% at the age of 30 and decreases to
almost 0% in the elderly (16). Ludkte et al. reported that

the most common complications in children were seen
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before <2 years (17). For this reason, resection is
recommended in children (18). Cullen et al. recommend
the resection of all incidentally detected MDs (6). In our
patients, resection was performed in cases detected
incidentally, but resection was not performed in five
patients  diagnosed incidentally  during  an
appendectomy. In these cases, because the appendix was
mainly perforated and the abdomen was inflamed,
resection with appendectomy was not considered safe,
so the diverticula were not resected to avoid
complications. However, the MD was surgically
resected in the remaining patients who were diagnosed
incidentally.

It has been reported that the length of the diverticulum
is an essential factor in the development of
complications in adults and that the probability of
developing complications is higher in MDs longer than
2 cm (4,14). However, in children, the size of the
diverticulum increases with  age.  Therefore,
diverticulum lengths are not considered in children (14).
We did not measure diverticulum lengths in our patients.
Most MDs have ectopic epithelial tissue. The currently
accepted theory is that these heterotropic tissues
originate from pluripotent cells formerly located in the
omphalomesenteric duct (19). It has also been suggested
that improper molecular signaling throughout the Gl
tract, along with the loss of the sonic hedgehog gene,
may be responsible for the development of ectopic
pancreatic tissue (20). The presence of ectopic tissue
causes complications highly (4,19). The most common
ectopic tissue in MD is gastric tissue (19). Consistent
with the literature, the most common tissue in our cases
was gastric tissue.

The complications of MD should be kept in mind in the
differential diagnosis of children presenting with
abdominal pain because they are among the clinical
causes of acute abdominal issues. It should be known
that MD can also be seen in children older than the

classical age range defined in the literature.
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SURGICAL TREATMENT OF PYLORSTENOSIS- FOREIGN
EXPERIENCE IN SOMALIA

Somali’de Pilor Stenozunun Cerrahi Tedavisi
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ABSTRACT

Objective: Infantile hypertrophic pyloric stenosis is the most
common cause of gastric outlet obstruction in infants within the
first month of life. In this study, we aimed to elaborate the
diagnosis, hospitalization and surgery procedures of patients with
IHPS in Mogadishu, Somalia.

Material and Methods: In this research, 52 patients who were
diagnosed with infantile hypertrophic pyloric stenosis and
operated at the Recep Tayyip Erdogan Training and Research
Hospital in Mogadishu, Somalia between May 2019 and July 2021
were evaluated retrospectively. Abdominal ultrasonography was
performed to all patients. Blood gas parameters were taken from
the patient files. Ramstedt piloromyotomy surgical treatment was
applied to 52 children.

Results: A total of 52 patients, 18 (34.6%) female and 34 (65.4%)
male, were included in the evaluation within the scope of the study.
The median age of the patients was 45 days (min: 15 days, max:
150 days), and the median day of discharge was 6 days (min: 3
days, max: 9 days). Wound infection occurred in eight (15.3%)
patients, and postoperative recurrent vomiting occured in eight
(15.3%) patients. While two patients with vomiting were operated
for the second time, it was observed that the complaints of
vomiting in six patients improved on the third postoperative day.
Postoperatively, 4 (7.69%) of our patients were followed up in the
neonatal intensive care unit. There was no death in the cases we
operated on.

Conclusion: Infantile hypertrophic pyloric stenosis with non-
bilious vomiting is a common condition in infants in Somalia and
must be excluded in patients with recurrent non-bilious vomiting.
Although the patients were admitted lately, no case of mortality
has been observed in this study cohort where surgery conditions
and postoperative care standards were below average.

Keywords: Somalia, non-bilious vomiting, infantile hypertrophic
pyloric stenosis, pyloromyotomy

07/

Amag: Infantil hipertrofik pilor stenozu, bebeklerde yasamin
ilk ayinda mide ¢ikist obstriiksiyonunun en sik nedenidir. Bu
caligmada, Somali, Mogadisu'da infantil hipertrofik pilor
stenozu olan hastalarin tani, hastaneye yatis ve ameliyat
prosediirlerini detaylandirmay1 amagladik.

Gere¢ ve Yontemler: Bu aragtirmada, Mogadisu’da bulunan
Recep Tayyip Erdogan Egitim ve Arastirma Hastanesi’'nde
Mayis 2019-Temmuz 2021 tarihleri arasinda infantil
hipertrofik pilor stenozu tanisi ile opere edilen 52 hasta
retrospektif olarak degerlendirildi. Tiim hastalara abdominal
ultrasonografi yapildi. Kan gaz1 parametreleri hasta
dosyalarindan alind1. Ramstedt piloromiyotomi cerrahi tedavisi
52 ¢ocuga uygulandi.

Bulgular: Calisma kapsaminda degerlendirmeye 18’i (%34.6)
kiz, 34711 (%65.4) erkek toplam 52 hasta dahil edildi. Hastalarin
ortanca yasi 45 glin (min: 15 giin, maks: 150 giin), ortanca
taburculuk giinii 6 giindli (min: 3 giin, maks: 9 giin). Sekiz
(%15.3) hastada yara enfeksiyonu ve sekiz (%15.3) hastada
ameliyat sonrasi tekrarlayan kusma goriildii. Kusma sikayeti
olan iki hasta ikinci kez ameliyat edilirken, alt1 hastada kusma
sikayetlerinin postoperatif {iglincii giinde diizeldigi gozlendi.
Postoperatif donemde hastalarimizin 4’ (%7.69) yenidogan
yogun bakim iinitesinde takip edildi. Ameliyat edilen vakalarda
oliim goriilmedi.

Sonug: Safrasiz kusmali infantil hipertrofik pilor stenozu,
Somali'deki bebeklerde sik goriilen bir durumdur ve tekrarlayan
safrasiz kusmasi olan hastalarda dislanmalidir. Hastalar
hastaneye ge¢ donemde getirilmis olsa da ameliyat kosullarinin
ve ameliyat sonrasi bakim standartlarinin ortalamanin altinda
oldugu bu caligmada mortalite vakasina rastlanmamistir.

Anahtar Kelimeler: Somali, safrali olmayan kusma, infantil
hipertrofik pilorik stenoz, piloromyotomi
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INTRODUCTION

Infantile hypertrophic pyloric stenosis (IHPS) is the
most common cause of gastric outlet obstruction in
infants within the first month of life (1). It is seen 4 times
more frequently in boys than in girls (2). The disease is
typically observed at the 3-6 weeks of age and is
manifested by gurgling and non-bilious vomiting
followed by feeding, initially several times a day (1,3).
If it is not noticed and treated in time, it progresses with
severe malnutrition, dehydration and acid-base
imbalance, and if neglected, it can result in death.
Diagnosis can often be made only by history and a
careful clinical examination. Ultrasonography (USG) is
the golden standard and although the physician may
require barium passage films, which are becoming more
common, it is more suitable to be preferred for
differential diagnosis . Extramucosal
pyloromyotomy, which was defined by Ramstedt in
1912, is the most common surgical treatment (4).
Although a hundred years have passed since the
definition of IHPS, the etiology of the disease has not
been fully explained. Classically it is a disease
diagnosed by palpation of a peripyloric mass in the
physical examination, with the complaint of non-bilious
vomiting after the 2-3 weeks of life (5,6). It is
approximately seen in 1 in 300-900 live births in
Caucasians, and more rarely in those of Asian and
African origin (6). In a study conducted in New York, it
was seen in 1.7-2.4 per 1000 live births (2, 6). It is seen
4 times more in boys than girls (2). The incidence of
infantile hypertrophic pyloric stenosis differs between
countries in Africa. In a hospital data in Ethiopia, IHPS
was found in 61 cases out of 4729 live births with a ratio
of 12.9 per 1000 live births (6). In South Africa, 52 cases
of IHPS were identified between 2002 and 2010. This
ratio was calculated as 0.18 per 1000 live births (7). No
official data is available for Somalia.

On physical examination, the physician may feel the

thickened pyloric muscle as a bullet. However, the

golden standard in the diagnosis of IHPS is USG
imaging. Pyloric muscle thickness and increased
diameter in the abdominal USG can be counted as the
main diagnostic parameters (8-10). In the laboratory
evaluation, hypochloremic, hypokalemic metabolic
alkalosis is detected classically secondary to recurrent
vomiting (11).

The golden standard in surgical treatment remains the
pyloromyotomy introduced by Ramstedt in 1912 (12).
The timing of the surgery varies according to the clinical
condition of the baby. If the diagnosis is made in the
early term and the electrolyte values of the child are
normal, surgery can be performed on the day of
diagnosis. If there is dehydration and electrolyte
disturbance, surgery should be postponed (13,14).

Data on IHPS patients in developing countries are
scarce. In this study, we aimed to elucidate the outcomes
of surgically treated patients diagnosed with IHPS in
Mogadishu, Recep Tayyip Erdogan Training and Research
Hospital. The duration of admission to the hospital,
blood gas values at the time of diagnosis, surgical
treatment and complications after surgery have been
investigated. Since our institution was the only pediatric
surgery clinic in Somalia, children diagnosed with IHPS
in other hospitals were referred to our hospital. This
research could be positioned as the narrative experience

of a certain period in Africa.

MATERIALS AND METHODS

In this study, 52 patients who were diagnosed with IHPS
and operated at the Recep Tayyip Erdogan Training and
Research Hospital in Mogadishu, Somalia between May
2019 and July 2021 were evaluated retrospectively. The
ethics committee approval has been granted (Somali
Recep Tayyip Erdogan Training and Research Hospital
Ethics Committee, date: 05.07.2021: issue no:
MSTH/6640). The study complied with the Declaration
of Helsinki and informed consent has been obtained

from all participants.
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Inclusion Criteria: All patients with non-bilious
vomiting, an increase in pyloric muscle thickness on
ultrasonography and operated in our clinic were
included.

Exclusion Criteria: Twelve patients with missing data in
their files and 3 patients who were followed up in the
intensive care unit with a pre-diagnosis of IHPS but
were not operated have been excluded from the study.
Abdominal USG was performed to all patients but 2
patients could not be diagnosed by USG. Eight of our
patients were severely malnourished therefore they were
admitted by the pediatric clinic and total parenteral
nutrition (TPN) treatments were arranged. These
patients were transferred for surgery after their clinical
status has ameliorated. Ramstedt piloromyotomy
surgical treatment was applied to 52 patients via
transverse incision in the right upper gquadrant. Oral
intake was initiated via by nasogastric suction 24 hours
after the operation. Two patients were operated for the
second time (insufficient pilomyotomy was observed)
due to continuous vomiting after the first surgery.
Statistical Analysis: Patient data collected within the
scope of the study were analyzed with the IBM
Statistical Package for the Social Sciences (SPSS) for
Windows 23.0 (IBM Corp., Armonk, NY) package
program. Frequency and percentage were given for
categorical data, and median, minimum, and maximum

descriptive values for continuous data.

RESULTS

A total of 52 patients, 18 (34.6%) female and 34 (65.4%)
male, were included in the evaluation within the scope
of the study. The median age of the patients was 45 days
(min: 15 days, max: 150 days), and the median day of
discharge was 6 days (min: 3 days, max: 9 days). The
distribution of laboratory parameters was as follows;
median pH was 7.58 (min: 41, max: 7.81), median
potassium level was 2.87 (min: 1.95, max: 6.9), median

sodium level was 129 (min: 106, max: 145), median

chlorine level was 91 (min: 57, max: 104) and median
bicarbonate level was 37.6 (min: 20.8, max: 58.6).

The most common symptom in patients was vomiting.
Lack of weight gain and loss of appetite were other
accompanying symptoms. Diagnosis of IHPS was
confirmed by abdominal USG. Wound infection
occurred in eight (15.3%) patients, and post-op recurrent
vomiting in eight (15.3%) patients. While two patients
with vomiting were operated for the second time, it was
observed that the complaints of vomiting in six patients
improved on the third postoperative day.
Postoperatively, 4 (7.69%) of our patients were followed
up in the neonatal intensive care unit. There was no
death in the cases we operated on.

Most of the patients with non-bilious vomiting were
referred to us by the pediatric clinic of our institution.
Minority of the patients came from other hospitals with
a previous diagnosis of pyloric stenosis in the USG. Due
to the continuation of the current civil war in Somalia,
the financial difficulties of families, the distance from
other provinces to Mogadishu and difficulties in
transportation, families usually brought their children to
the hospital lately.

Majority of the patients were cachectic and their blood
gas values were poor. After diagnosis of cachectic
patients, TPN treatment was arranged and applied by the
pediatric clinic. When the clinical status and blood gas
values have ameliorated those individuals were

operated.
DISCUSSION

In this study, 52 patients who were diagnosed with IHPS
and operated at the Recep Tayyip Erdogan Training and
Research Hospital in Mogadishu, Somalia between May
2019 and July 2021 were evaluated retrospectively.
Approximately one third of the patients were (34.6%)
female and two thirds (65.4%) were male. The median
age of the patients was 45 days and the median day of
discharge was 6 days. It was previously mentioned that
male to female ratio was 4/1 and this finding was

confirmed by Sochaczewski et al., as most of the
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patients in their study were male (15). However, in our
study, the male-female ratio was found to be 1.9/1
different from the literature (3).

The pyloromyotomy has first been described by
Rammstedt by operating the longitudinal, extramucosal
division of the pyloric muscle in 1912 (2,4,16).
Although the open surgery techniques have evolved
profoundly the pyloromyotomy itself has remained
relatively unchanged over the past century. Additionally
the laparoscopic pyloromyotomy (LP) was introduced
by Alain et al., in 1991 (17). Conventionally, a 3-5mm
laparoscopic port and laparoscope are used in the
umbilicus alongside a “stab” incision in each
hypogastrium. The pyloromyotomy may be performed
with electrocautery or an arthrotomy knife. Neonatal
laparoscopic surgery is known to be safe and induction
of carbon dioxide pneumoperitoneum in neonates has
been recently shown to have no impact on brain
oxygenation (18).

Postoperative patient management is another important
aspect of pyloromyotomy surgery considering the 2-3
weeks old infants. However it is not always possible to
achieve standardized post-operative care approach in
every institution. In recent studies it was demonstrated
that comprehensive care and full enteral feeding is
cruical for the successfull outcome of the surgery. A
variety of postoperative feeding regimens have been
utilized after pyloromyotomy. Many surgeons impose a
period of no feeding, with or without nasogastric
suctioning, followed by gradual advancement of
amounts and strengths of feeds. This traditional cautious
approach came about because of concerns about emesis
and possible aspiration. A prospective randomized study
of three different feeding regimens showed
postoperative emesis to be self-limited and independent
of the dietary regimen. Retrospective studies have
reported shorter postoperative hospital stays in patients
receiving accelerated feedings, with either insignificant

increase or no increase in vomiting (19,20).

Pyloromyotomy is associated with a low incidence of
morbidity and mortality. A retrospective review of a
large number of patients from 2 pediatric surgical
centers between 1969 and 1994 revealed a 10% overall
complication rate (21). No mortality has been observed
in our patients. It should be mentioned that this finding
was of great importance as it has been achived in
relatively poor conditions.

Repeated operations after pyloromyotomy are rarely
performed, and are usually due to an incomplete first
operation or less commonly an unrecognized
perforation. Many investigators recommend conducting
a second pyloromyotomy on the other side of the pylorus
in this situation (22). Two of the patients were operated
for the second time due to recurrent vomiting and
insufficient pyloromyotomy. They have recovered after
the second operation. Following a successful, second
operation infants had gained weight and their general
status had improved. Postoperative complications were
reported as 0.3% to 12% for wound infection, 0% to
11.5% for mucosal perforation, and 3% to 60% for post-
operative vomiting (22). In our study surgical wound
infection was higher when compared to other studies
(17). Wound infection occurred in 15.3% patients, and
postoperative recurrent vomiting in 15.3% patients.
Postoperatively, 7.69% of our patients were followed up
in the neonatal intensive care unit. The hospital stay was
6 (3-9) days and was similar with the literature (19,20).
The data on pyloric stenosis in African countries is
scarce, especially in Somalia. At the same time, when
the publications on this geography were examined, the
low number of patients is another striking factor. As the
institution we had worked was located in Mogadishu,
the capital of Somalia, and it was considered as a
reference hospital due to having the only pediatric
surgery clinic in the country, many cases have been
referred to our institution. Therefore, the number of our
patients was higher than other publications. There are
many private hospitals in Mogadishu where USG,

Computerized tomography (CT) and Magnetic
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Resonance Imaging (MRI) examinations can be
performed. It is known that even health officials in these
hospitals performed surgical operations. However, cases
with pyloric stenosis observed in very young infants
were referred to our hospital.

The fact that patients and their families arrive at our
hospital after a 3-4 day journey by bus and cannot go to
Kenya or Ethiopia due to terrorist incidents is thought to
be the main reason why the cases were coming to our
center later than expected. Another factor in the late
arrival of cases was the deficiencies of the healthcare
system in Somalia. The main problem was the
deterioration of the general condition of delayed cases
and the high rate of requirement for intensive care due
to fluid and electrolyte imbalances. In Turkey, such
advanced cases are not generally encountered.

Since the only pediatric surgery clinic in Somalia was in
our institution, patients in other hospitals were referred
to our center. The hospital admission age of the patients
was 50.5 days, which was quite higher compared to
previous literature (15). Families also faced
transportation difficulties between other provinces and
financial obstacles resulting in prolonged admission
time. This led to growth retardation, weight loss and
electrolyte imbalance.

When patients with IHPS first came to the hospital,
hemogram, electrolytes and blood gas analyzes were
performed. Electrolyte values were irregular due to
recurrent vomiting. All the patients had hyponatremia,
hypokalemia, hypochloremia and metabolic alkalosis at
the time of admission which has been emphasized in the
previous literature (9,10). The pre-operative hospital
stay was later than expected as the electrolyte
disturbance had to be corrected and some patients with
poor metabolic condition were taken to intensive care
before they were prepared for surgery.

IHPS with non-bilious vomiting is a common condition
in infants in Somalia and must be excluded in patients
with recurrent non-bilious vomiting. Although the

patients were admitted lately, no case of mortality has

been observed in this study cohort where surgery
conditions and post-operative care standards were below

average.
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ADOLESANLARIN FiZiKSEL AKTiVIiTE MOTIiVE EDICiLERINE
ILISKIN BAKIS ACILARI: KESITSEL BiR CALISMA

Adolescents’ Perspectives on the Motivators for Physical Activity: A Cross Sectional Study

Mehmet GULU!

, Hakan YAPICI?

Kirikkale Universitesi, Spor Bilimleri Fakiiltesi, Antrendrliik Egitimi Boliimii, KIRIKKALE, TURKIYE

ABSTRACT

Objective: Regular physical activity participation in childhood
is very important in growth and development due to its positive
contribution to bone and muscle development as well as
maintaining a healthy life. The aim of this study was to examine
the factors that motivate adolescent children's participation in
physical activity.

(0)/
Amag: Cocukluk doneminde diizenli fiziksel aktiviteye
katilim saglikli bir yagsamin siirdiiriilmesinin, yani sira kemik
ve kas gelisiminde olumlu katkisindan dolay1 biiyiime ve
gelismede oldukg¢a 6nemlidir. Bu ¢alismanin amaci ad6lesan
dénem c¢ocuklarin fiziksel aktiviteye katilimlarini motive
eden faktorleri incelemektir.

Gere¢ ve Yontemler: Bu arastirmada nicel arastirma
yontemlerinden tarama modeli kullanilmistir. Katilimcilar
Tiirk niifusundan olusan bir drneklem (n=550; %41.8 kiz,
%58.2 erkek) grubundan olusmustur. Katilimeilar sosyo-
demografik 6zelliklerin yan1 sira fiziksel aktiviteye katilim
motivasyonlari ile ilgili sorulart yanitlamistir. Katilimeilarin
fiziksel aktivite motive edicilerini belirlemek i¢in bir fiziksel
aktivite motivasyon dlgegi kullamlmustir. Veriler SPSS 22.0
kullanilarak analiz edilmistir.

Bulgular: Bu ¢aligmanin bulgularina gore katilimcilarin
fiziksel aktivite katilim motivasyonlar1 yiiksek olarak tespit
edilmistir. Kizlar ve erkekler karsilastirildiginda toplamda
ve tiim alt boyutlarda bireysel nedenler, ¢evresel nedenler ve
nedensizlik alt boyutunda erkeklerin fiziksel aktivite katilim
motivasyonu kizlardan daha yiiksek bulunmustur. Aylik
gelir durumlarina gore Fiziksel Aktivite katilim Motivasyon
Olgegi toplam skorlar1 arasinda anlamli farklihk tespit
edilmigtir. Aylik gelir durumuna gore toplam Fiziksel
Aktivite katilim Motivasyon Olgegi ve bireysel nedenler alt
boyutunda gelir diizeyi ¢ok iyi olanlarin fiziksel aktivite
katilim motivasyonu daha yiiksek bulunmustur. Viicut kitle
indeksi durumlari ve fiziksel aktivite katilim motivasyonlart
arasinda istatistiksel olarak anlamli farklilik bulunmamugtir.

Sonug: Adélesanlarin bakis agisina gore, fiziksel aktiviteye
katilimlarin1 motive eden faktorler arasinda “Kendimi iyi
hissettirir, kendime olan giiveni arttirir, beni ¢ok eglendirir”
cevaplar1 ¢ogunluktaydi. Addlesanlar arasinda aktif yasam
tarzlarinin benimsenmesini etkin bir sekilde tesvik etmek
icin egitim kurumlar1 merkezli eylem stratejileri ve fiziksel
aktivite miidahale
gerekmektedir.

programlarinin gelistirilmesi

Anahtar Kelimeler: Hareketsizlik, fiziksel aktivite,
motivasyon, ¢ocuklar

Material and Methods: In this study, survey model, which is
one of the quantitative research methods, was used. Participants
consisted of a sample group of the Turkish population (n=550;
41.8% female, 58.2% male). Participants answered questions
about their motivation to participate in physical activity, as well
as sociodemographic characteristics. A physical activity
motivation scale was used to determine the physical activity
motivators of the participants. Data were analyzed using SPSS
Version 22.0.

Results: According to the findings of this study, the
participants' motivation to participate in physical activity was
determined to be high. When girls and boys were compared, in
total and in all sub-dimensions, individual reasons,
environmental reasons and no reason sub-dimension of boys'
physical activity participation motivation were found to be
higher than girls. A significant difference was found between
the total scores of the Physical Activity Participation
Motivation Scale according to monthly income levels.
According to the monthly income status, the motivation to
participate in physical activity was found to be higher in the
total Physical Activity Participation Motivation Scale and
individual reasons sub-dimension of those with a very high
income level. There was no statistically significant difference
between body mass index status and physical activity
participation motivations.

Conclusion: From the adolescents' point of view, the factors
that motivated their participation in physical activity were as
follows: It makes me feel good, increases my self-confidence,
and entertains me a lot. Educational institution-centered action
strategies and physical activity intervention programs need to
be developed to effectively promote the adoption of active
lifestyles among adolescents.

Keywords: Inactivity, physical activity, motivation, children
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GIRIS
Modern toplumlarin hayatinda fiziksel aktivite insan
saglhigi ve gelisimi i¢in ¢ok 6nemlidir (1). Saglikh bir
yasamin anahtar1 olan fiziksel aktivite, gilinliik
yasam icerisinde enerji harcayarak kas ve iskelet
sistemlerini harekete gegiren, kalp ve solunum hizin
artiran bedensel hareket olarak tamimlanmustir (2).
Bu kapsamda merdiven inip ¢ikmak, yiiriiyls
yapmak, bisiklete binme, ev ve bahge isleri yapmak,
oyun oynamak, banyo yapmak gibi giinlik yasam
stirdiirebilmek i¢in yapilan etkinlikler fiziksel
aktivitedir (3). Diizenli fiziksel aktivite ¢ocuklarin
temel motor becerilerini olumlu yonde etkiledigi
bilinmektedir (4). Cocukluk déneminde yapilan
diizenli fiziksel aktivite saglikli bir yasamin
siirdiiriilmesinin, yani1 sira kemik ve kas gelisiminde
olumlu katkisindan dolay: biiyiime ve gelismede

6nemli rol oynamaktadir (2).

Dogumdan itibaren yasamimizin vazgegilmez bir
pargasi olan fiziksel aktivite insan sagligi ve gelisimi
icin 6nemli bir unsur olarak yer almaktadir (5).
Diinya Saglik Orgiitii (DSO) ¢ocuklarin yasam
kalitesini artirmak i¢in giinde en az ortalama 60
dakika orta-siddetli kas ve kemigi giiclendiren
aerobik aktiviteleri tavsiye etmektedir (2). Okul ¢ag1
¢ocuklari arasinda dogru ve diizenli yapilan fiziksel
aktivitenin ¢ocuklarin yalniz fiziksel gelisimini degil
aynt zamanda okuldaki akademik basarisini da
olumlu y6nde etkiledigi bilinmektedir (6). Cocukluk
ve genclik yillarinda diizenli fiziksel aktivite
kardiyovaskiiler hastalik riskini azaltir, kan basincini
diisiiriir, kas kiitlesini artirir, diyabet, hipertansiyon
(cocuklarda goriilme sikligi %3.5) kanser gibi gesitli
hastaliklarin  6nlenmesine etkilidir (7). Bununla
birlikte bireye ruhsal, zihinsel ve fiziksel olarak daha
kaliteli bir hayat yasamasinda énemli bir rol oynar
(8).

Ulkelerin ekonomik olarak gelismesi, degisen
ulagim modelleri, biiyliyen sehirlerdeki trafik, hava

kirliligi, parklarin ve spor sahalarinin yetersizligi,

fiziksel aktiviteyi tesvik edecek diizenlemeler
getirilmemesi  fiziksel  aktivite  yapilmasim
zorlagtirmaktadir (9,10). Cocuk ve geng bireylerde
fiziksel aktivite diizeyleri ile ilgili yapilan
aragtirmalarda hareketsiz yasam tarzina sahip olan
cocuklarin sayisinda endise verici artis goriilmiistiir
(2). Son yirmi yilda degisen yasam kosullari, gevre,
sosyal etmenler, obezite oraninda artig, uykusuzluk,
fizyolojik problemler, motivasyon eksikligi okul
cagmdaki ¢ocuklarin fiziksel aktivite diizeylerinin
olumsuz etkiledigini gostermistir (11). Cocukluk
doneminde yetersiz fiziksel aktivite, yasamin
ilerleyen donemlerinde uzun siireli hareketsizligin
osteoporoz, hiperlipidemi, diyabet gibi ciddi saglik
sorunlarina sebep olabilir (12). Fiziksel aktivitenin
yetersizligi ayni zamanda solunum  sistemini,
dolasim sistemini ve kas-iskelet sistemini olumsuz
yonde etkiledigini géstermistir (13). 13-15 yas grubu
arasinda yer alan geng bireylerin sadece %19.7’si
belirlenen fiziksel aktivite standartlarina sahipken
%80.3’linilin tavsiye edilen 60 dakikalik orta veya
yiiksek siddetli fiziksel aktiviteye katilmadigi
gostermektedir (5). Ulkemizde 2016 yilinda 11-17
yas arasi ¢ocuklara yapilan bilimsel bir ¢alismada
cocuklarin  %81.3’l fiziksel aktivitede yetersiz
oldugu tespit edilmistir (14). Avrupa iilkelerinin
¢ogunda 11-15 yas arasi ¢ocuk ve genglerin fiziksel
aktiviteye katiliminin azaldigt tespit edilmistir.
Cinsiyetlere gore bakildiginda 15 yasinda olan
kizlarin hareketsiz bir yasam tarzi benimsedigi
goriilmektedir. Diinya genelinde g¢ocuk ve geng
bireylerde tavsiye edilen fiziksel aktivite oranlarinin,
yetersiz  kaldigi belirlenmistir  (2,4). Ergenlik
doneminde fiziksel aktivite diizeyi diisiik olan
cocuklarda obezite oraninda artis, uykusuzluk,
fizyolojik problemler, stresle basa ¢ikamama gibi

sorunlar ortaya ¢ikmugtir (15).

Fiziksel aktiviteye katilimi etkileyen temel
unsurlardan biri olan motivasyon ise c¢ocukluk

doneminden baslayip yetiskinlik donemi siiresince
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¢ocuklarm sosyallesmesinde etkili bir faktordiir (16).
Bunun nedeni, fiziksel aktiviteye katilim gostermesi
beklenen ¢ocuklarm kendini yetersiz gormesi olarak
ifade edilmistir (17). Cocuklar fiziksel aktivite
diizeyleri ve motivasyon faktorlerinin bilinmesi ile
pozitif bir yagam kalitesine ulasacaklardir (18). Bu
durum ¢ocuklari toplum igerisinde daha etkili ve
verimli bir hale getirecektir (2). Saglikli bir
toplumun elde edilebilmesi adma fiziksel aktivite
giinlik hayatta yaygin hale getirilmeli ve
motivasyonu  artiracak  unsurlar 6n  plana

¢ikarilmalidir (15).

Literatiirde yetiskinlerin fiziksel aktiviteye katilim
motivasyonlart ve engelleri ile ilgili ¢ok sayida
¢alisma vardir. Ancak, ¢ocuklarin fiziksel aktivite ve
motivasyon diizeyleri ile ilgili ¢alismalar sinirhidir.
Cocuk ve ergenlerde fiziksel aktivite diizeylerinin
artirtlmas1 ve yagam bic¢imi haline getirilmesi icin
fiziksel  aktiviteye  yoOnelik  motivasyonun
stirdiiriilmesi gerekmektedir. Bu ¢alismanin amact

adolesan donem ¢ocuklarin fiziksel aktiviteye

katilimlarini motive eden faktorleri incelemektir.

GEREC VE YONTEM

Arastirma Tasarumi. Aragtirmada nicel arastirma
yontemlerinden tarama modeli kullanilmistir (19).
Veri toplama siirecinde basit tesadiifi ornekleme
yontemi kullanilmigtir. Tiim katilimcilar arastirma
ile ilgili bilgi formunu okuduktan sonra goniilliiler

bir dl¢ek doldurmustur.

Katilimcilar: Bu c¢alismanin arastirma grubunu
Tirkiye'deki 550 adodlesan birey olusturmustur.
Aragtirmaya dahil edilme kriterleri: 11-14 yas
araliginda, akici Tiirkce, su anda Tirkiye
Cumbhuriyeti’nde ikamet eden ve fiziksel aktiviteye
katilmay1 engelleyen herhangi bir zihinsel veya
kronik hastaligt olmayan katilimecilar  dahil
edilmistir. Katilimcilara, Milli Egitim Bakanligia

bagl, devlet ve 6zel egitim kurumlarinda duyuru,

afis ve sozel olarak aragtirma hakkinda bilgi
verilerek ulasilmistir. Arastirmada gonillii olarak
yer almak isteyen katilimcilarin ebeveyn onaylari da
alinarak arastirmaya dahil olmuslardr.
Arastirmadan cekilmek isteyen katilimcilar, anketi

tamamlamadan arastirmadan ayrilmistir.

Veri Toplama Yéntemi: Veri toplama yontemi iki
boliimden olusmaktadir: Birinci boliim cinsiyet, yas,
viicut kitle indeksi (VKI), Spor yasi, haftalik fiziksel
aktivite siklig1 ile ilgili sorulardan olusan kisisel
bilgi formudur. Ikinci bolimde ise Demir &
Cicioglu, tarafindan gelistirilen, bireysel nedenler,
cevresel nedenler ve nedensizlik olmak tizere 3
boyuttan ve toplam 14 sorudan olusan 5°1i Likert tipi
bir 6l¢ek olan Fiziksel Aktivite Katilim Motivasyon
Olgegi kullanilmustir (19). Olcekten almabilecek en
disik puan 16, en yiksek puan 80’dir.
Katilimcilarin ~ lgekten yiiksek puan almalar
fiziksel aktiviteye katilim motivasyonlarinin olumlu
oldugu anlamma gelmektedir. Olgegin Cronbach

alfa giivenirlik katsayisi 0.80 olarak hesaplanmustir.

Arastirma i¢in yerel etik kuruldan izin alinmistir
(Kirikkale Universitesi Sosyal ve Beseri Bilimler
Arastirmalar1 Etik Kurulu, tarih: 18.03.2022, karar
sayisi: 2022-03).

Istatistiksel ~ Analiz:  Calismanin  giivenirligini
belirlemek i¢in Cronbach alfa analizi yapilmistir.
Veriler normal ikili olarak dagitildigindan
parametrik testlerin 6n kosullarin1 saglamistir. Bu
nedenle ikili grup karsilagtirmalarinda bagimsiz
gruplarda t test ve iic veya daha fazla grubun
kargilagtirtlmasi icin ANOVA testi uygulanmistir.
Ayrica  ANOVA sonuglarinda anlamli farklilik
olmas1 durumunda farkin hangi gruplar arasinda
oldugunu belirlemek i¢in ¢oklu Kkarsilagtirma
testlerinden Tukey post hoc testi uygulanmustir.
iligkilerin  etki biiyiikligiinii belirlemek igin
asagidaki esikler  kullanild1. Buna  gore
<0.1=6nemsiz, 0.1-0.3=kiigiik, >0.3-0.5=o0rta,
>0.5-0.7=biiyiik, = >0.7-0.9=¢cok  biiyiik  ve
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>0.9=neredeyse milkemmel olarak tanimlandi (16).
Veriler SPSS 22.0 (IBM Corp., Armonk, NY, ABD)
kullanilarak analiz edildi. p<0.05 degeri istatistiksel

olarak anlamli kabul edildi.

BULGULAR

Gruplarda yer alan Ogrencilerin  demografik
bilgilerine ait istatistiki bilgiler Tablo 1’de
gosterildi.

Katilimcilarin fiziksel aktivite katilim

motivasyonlari yiiksek olarak tespit edildi (Tablo 2).

Kizlar ve erkekler karsilagtirildiginda toplamda (orta
diizey etki biyilikligi EB=0.45) ve tiim alt
boyutlarda nedenler

EB=0.26),

bireysel (kiigiik  diizey

gevresel nedenler (kiigiik diizey
EB=0.30) ve nedensizlik alt boyutunda (orta diizey
EB=0.47) erkeklerin fiziksel aktivite katilim
motivasyonu kizlardan daha yiiksek bulundu. Kiz ve
erkeklerin yaslar1 arasinda anlamli farklilik yoktu.
Boy uzunlugu, viicut agirhgr ve VKI degerlerinde
erkekler kizlardan anlamli olarak daha yiiksek

degerlere sahipti (Tablo 3).

Tablo 1: Ogrencilerin demografik 6zelliklerine iliskin frekans ve yiizde dagilimlari

Degiskenler Gruplar n (%)
Katilimer sayist 550 (100)
14 190 (34.5)
Yas 15 203 (36.9)
16 157 (28.6)
Erkek 320 (58.2)
Cinsiyet Kiz 230 (41.8)
Zay1f 53 (9.6)
Normal 357 (64.9)
VKI Kilolu 105 (19.1)
Obez 35 (6.4)
Diisiik 55 (10.0)
Sosyo-Ekonomik Durum Normal 328 (59.6)
Yiiksek 167 (30.4)
Erkek 2.56 (58.2)
Spor Yast Kiz 2.40 (41.8)
Erkek 2.26 (58.2)
Haftalik fiziksel aktivite siklig Kiz 2.16 (41.8)

VKI: Viicut kitle indeksi

Tablo 2: Katilimcilarin fiziksel aktivite motivasyon 6lgegi ve alt boyutlarindan aldiklar1 toplam puan ortalamalarin

cinsiyete gore degisimleri

Olgek Alt Boyutlari Toplam Erkekler Kizlar t Cohen’s d p
(n=550) (n=320) (n=230)
Ort + SS Ort =SS Ort =SS
Bireysel Nedenler 3.60+0.77 3.68 £0.67 3.47+£0.88 -3.17 0.26 <0.001*
Cevresel nedenler 3.45+0.84 3.56+0.78 3.30+0.90 -3.46 0.30 <0.001*
Nedensizlik 3.63+1.01 3.82+1.03 336+091 5.27 0.47 <0.001*
FAKMO (Toplam) 3.5540.64 3.67+0.53 3.38+0.74 -5.14 0.45 <0.001*

FAKMO: Fiziksel aktivite katilim motivasyon dlcegi
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Tablo 3: Katilimcilarin cinsiyetlerine gore tanimlayici 6zelliklerine ve antropometrik 6zelliklerine iligkin t testi

sonuglari

Cinsiyet Erkek Kiz t p
Antropometrik Ozellikler Ort+ SS Ort+ SS

Yas 14.93+ 0.78 14.96+ 0.78 0.52 0.601
Boy 177.13+ 6.53 166.62+ 6.81 -18.28 <0.001*
Viicut Agirligi (kg) 73.28+ 14.4 60.85+ 10.5 -11.11 <0.001*
VKI (kg/m?) 23.28+4.01 21.85+3.12 -4.51 <0.001*

VKI: Viicut kitle indeksi

FAKMO toplam skorlar1 arasinda anlamli farklilik tespit edildi. Alt boyutlar incelendiginde sadece bireysel
nedenler boyutunda anlamli farklilik tespit edildi. Aylik gelir durumuna gore toplam FAKMO ve Bireysel nedenler

alt boyutunda gelir diizeyi ¢ok iyi olanlarin fiziksel aktivite katilim motivasyonu daha yiiksek bulundu (Tablo 4).

Katilimcilarm VKI durumlar1 ve fiziksel aktivite katilim motivasyonlar1 arasinda istatistiksel olarak anlamli
farklilik bulunmadi (Tablo 5).
Katilimcilarin sorulara en ¢ok verilen yanitlar, “Kendimi iyi hissettirir”, “Kendime olan giivenimi arttirir”, “Beni

¢ok eglendirir” cevaplari idi (Tablo 6).

Tablo 4: Ogrencilerin aylik gelirlerine gore fiziksel aktivite katilim motivasyonlarinda farkliliga iliskin ANOVA

testi sonuglari

Olcek Alt Boyutlar Aylik gelir Ort + SS n F p
Diisiik (1) 3.64+0.76 55

Bireysel Nedenler Iyi (2) 3.49+0.82 328 8.456 <0.001*
Cok iyi (3) 3.79+0.63 167
Diisiik (1) 3.46+0.91 55

Cevresel nedenler Iyi (2) 3.40+0.83 328 1.707 .182
Cok iyi (3) 3.55+0.84 167
Diisiik (1) 3.52+1.05 55

Nedensizlik Iyi (2) 3.57+1.02 328 2.808 .061
Cok iyi (3) 3.78+0.96 167
Diisiik (1) 3.54+0.66 55

FAKMO (Toplam) fyi (2) 3.48+0.65 328 6.702 <0.001*
Cok iyi (3) 3.70+0.60 167

FAKMO: Fiziksel aktivite katilim motivasyon dlgegdi, *lyi ile ¢ok iyi arasinda
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Tablo 5: Ogrencilerin VKI durumlarina gore fiziksel aktivite katilim motivasyonlar1 toplam puan ve alt
boyutlardaki farkliliga iliskin ANOVA testi sonuglari

Olcek Alt Boyutlar VKI (CDC) mean n F p
Zayif (1) 3.75+0.65 53

Bireysel Nedenler Normal (2) 3.60+0.80 357 2.338 .073
Kilolu (3) 3.45+0.72 105
Obez (4) 3.73£0.75 35
Zayif (1) 3.49+0.65 53

Cevresel nedenler Nf)rmal 2 3.45+0.85 357 2273 079
Kilolu (3) 3.34+0.86 105
Obez (4) 3.77+0.66 35
Zayif (1) 3.86:+0.80 53

Nedensizlik Normal (2) 3.58+1.01 357
Kilolu (3) 3.64+1.07 105 1.258 288
Obez (4) 3.69+1.14 35
Zayif (1) 3.68+0.51 53

FAKMO (Toplam) Normal (2) 3.54+0.66 357
Kilolu (3) 3.46+0.61 105 2.541 055
Obez (4) 3.74+0.66 35

FAKMO: Fiziksel aktivite katilim motivasyon dlgegi, VKI (CDC): Disease control and prevention *1yi ile ¢ok iyi

arasinda

Tablo 6: Katilimcilarin sorulara verdikleri yanitlar ve yiizdeleri

Degiskenler Sorulara verilen yamitlar %
Kendimi iyi hissettirir. 43.50
Zayif Kendime olan giiveni arttirir. 41.30
Beni ¢ok eglendirir. 39.60
Kendimi iyi hissettirir. 47.60
VKI Normal Beni ¢ok eglendirir. 44.50
Olumsuz diisiincelerden uzaklastirir. 37.00
Kendimi iyi hissettirir. 41.00
Kilolu Beni ¢ok eglendirir. 38.10
Olumsuz diisiincelerden uzaklastirir. 33.30
Kendimi iyi hissettirir. 51.40
Obez Okulda adimin taninmasini saglar. 48.60
Kendime olan giiveni arttirir. 45.70
Kendimi iyi hissettirir. 58.20
Diisiik Beni ¢ok eglendirir. 45.50
Kendime olan giiveni arttirir. 43.60
Kendimi iyi hissettirir. 42.10
Sosyal Orta Derslere daha kolay motive olmami saglar. 40.20
Beni ¢ok eglendirir. 39.30
Kendimi iyi hissettirir. 54.50
Yiiksek Beni ¢ok eglendirir. 52.70
Kendime olan giiveni arttirir. 44.90
Kendimi iyi hissettirir. 50.30
Cinsiyet Erkek Beni ¢ok eglendirir. 46.20
Kendime olan giiveni arttirir. 45.90
Kendimi iyi hissettirir. 43.50
Kiz Kendime olan giiveni arttirir. 41.30
Beni ¢ok eglendirir. 39.60
Kendimi iyi hissettirir. 46.90
Toplam Genel cevap Kendime olan giiveni arttirir. 43.60
Beni ¢ok eglendirir. 42.90

VKI: Viicut kitle indeksi
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TARTISMA

Bu c¢alismanin amaci adoélesan doénem c¢ocuklarin
fiziksel aktiviteye katilimlarini motive eden faktorleri
incelemektir.  Aragtirma sonuglar1  incelendiginde
katilimcilarin fiziksel aktivite katilim motivasyonlari
yiiksek olarak tespit edilmistir. Kizlar ve erkekler
karsilastirildiginda toplamda ve tiim alt boyutlarda
bireysel nedenler, ¢evresel nedenler ve nedensizlik alt
boyutunda erkeklerin  fiziksel aktivite katilim
motivasyonu kizlardan daha yiiksek bulunmustur. Aylik
gelir durumlarma gére FAKMO toplam skorlari
arasinda anlamli farklilik tespit edilmistir. Aylik gelir
durumuna gore toplam FAKMO ve Bireysel nedenler alt
boyutunda gelir diizeyi ¢ok iyi olanlarin fiziksel aktivite
katilim motivasyonu daha yiiksek bulunmustur. Viicut
Kitle indeksi durumlari ve fiziksel aktivite katilim
motivasyonlar1 arasinda istatistiksel olarak anlamli
farklililk ~ bulunmamigtir. Katilimcilarin ~ tarafindan
sorulara en ¢ok verilen yanitlar; Kendimi iyi hissettirir,
kendime olan giiveni arttirtr, beni ¢ok eglendirir
cevaplaridir olarak bulunmustur.

Yapilan bir arastirma sonucuna gore li¢ farkli iilkeden
Ogrencilerinin spor faaliyetlerine katilma
motivasyonunda  Onemli  cinsiyet  farkliliklan
bulunmustur (20). Bir ¢alismada, erkek o6grencilerin
Bireysel Nedenler puanlarinin kiz 6grencilerden anlamlt
diizeyde yiiksek oldugu bulunmustur (15). Bu sonuglar
bu arastirmanin bulgulariyla paralellik gostermektedir.
Diger bir arastirmada lise Ogrencilerinin fiziksel
aktiviteye katilim motivasyonlar1 yiiksek bulunmustur
(18). Bizim bulgularimiz bu sonuglar1 destekler
nitekiktedir. Bu bulgularin aksine yapilan bir aragtirma
sonucunda katilimeilarin fiziksel aktiviteye katilim
motivasyonu algilarinin orta seviyenin iizerinde oldugu
belirlenmistir (21,22). Diger bir arastirmada addlesan
kizlarin fiziksel aktiviteye yonelik motivasyonlariin
karmasik oldugunu géstermistir (23). Ornegin, addlesan
donemde fiziksel aktivite katilim motivasyonlarindaki

olas1 degisimler, hizli biiyiime ve gelisme doéneminde

olmalarindan kaynakli yanitlarda farklilik olusturmus
olabilir.

Yapilan aragtirmalarda asir1 kilolu/obez genclerde ve
diger adolesan popiilasyonlarinda fiziksel aktivite
katihlm motivasyonu motivasyonu ve orta-siddeti
fiziksel aktivite ile iligkilendirilmistir (24,25). Yapilan
bir arastirmada, asir1 kilolu Afro-Amerikan genclerde
Orta-yiiksek siddette fiziksel aktivite tizerinde fiziksel
aktivite i¢in adolesanlarin motivasyonunun Onemini
vurgulamaktadir ve olumlu ebeveynlik stilleri ve
adolesanlar i¢in somut destekler olduk¢a 6nemlidir (26).
Mevcut bulgulardan farkli olarak bu arastirmanin
bulgularinda asir1 kilolu ya da zayif olma durumu ile
fiziksel aktiviteye katilim motivasyonlar1 arasinda bir
fark bulunamamistir. Sonuglarin literatiirden farklilik
gostermesi arastirmanin yapildigi donem, uygulanan
6lgme araci sorularinin farkliligi gibi farkli nedenlerden
kaynaklanmis olabilir.

Yapilan bir arastirma &grencilerinin fiziksel aktivite
katilim motivasyonlarmin alt1 faktérden (arkadasla spor
eylemi, popiilerlik, fitness ve saglik, sosyal statii, spor
etkinlikleri, spor yoluyla rahatlama) olustugunu ortaya
koymustur (26,27). Diger bir arastirmada fiziksel
aktivite katiliminin nedenleri sonuglar, katilim i¢in ortak
motivasyonlarin  “fiziksel — uygunluk”,  “saghgi
iyilestirmek”, “stresi azaltmak”, “bos zaman” ve “aktif
yagam tarz1” oldugunu gostermektedir (28). Yapilan
bagka bir aragtirmada fiziksel eforla eglence, fiziksel
aktivitenin erkekler i¢in kadinlardan daha fazla birincil
cekiciligiydi (25,29). Bir diger arastirmada ise “rekabet”
ve “eglenceli aktiviteler” motive ediciler olarak
bulunmustur (18,22). Bir aragtirmaya gore adélesan ve
yetiskin odak gruplar1 arasinda en yaygin olarak
tanimlanan motive edicilerin fiziki ¢evre, eglence ve
keyif; kilo endiseleri ve aninda olumlu duygular oldugu
gostermistir (30). Bu arastirmalardan farkli olarak
bulgularimiz motive edicilerin kendimi iyi hissettirir,
kendime olan giiveni arttirtr, beni ¢ok eglendirir
cevaplar1 seklinde bulunmustur. Onceki arastirmalarla

ortak cevap olarak eglendirir cevabu literatiirle benzerlik
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gosterirken diger cevaplar farklilagmaktadir. Bu
farkliliklarin olasi sebebi uygulanan 6l¢gme aralarindaki
farkliliklar, yasanilan iilke ya da yerlesim yerinin etkisi
ya da spor kiiltiirtiyle ilgili olabilir.

Bu arastirmanin simirliligir sadece 6lgme araci olarak
fiziksel  aktivite katilm  motivasyonu  Olgegi
kullanilmistir. Buna ek olarak antropometrik 6zellikler
kapsamli bir sekilde olgiilme sansi olsa daha detayli
bilgiler elde edilebilirdi. Ayrica daha farkli yerlesim
bolgelerinden katilimcilar arastirmaya dahil edilme
sanst olsa, fiziksel aktivite katilim motivasyonlarii
etkileme potansiyeli olan etmenlerden bazilarini tespit
etme olanagimiz olurdu.

Bu arastirmada katilimcilarin fiziksel aktivite katilim
motivasyonlar1 yiiksek olarak tespit edilmistir. Ayrica
erkeklerin fiziksel aktivite katilim motivasyonlar1 daha
yiiksek bulunmustur. Kizlarin fiziksel aktiviteye daha
fazla kattlmimi saglamak, fiziksel aktivite katilim
motivasyonlarinin erkeklere gore diisik olmasimin
altinda yatan etmenlerin incelenmesi gerekmektedir.
Adolesanlarin bakis agisina gore, fiziksel aktiviteye
katilimlarin1 motive eden faktorler sunlardi: Kendimi iyi
hissettirir, kendime olan giiveni arttirir, beni ¢ok
eglendirir  cevaplar1  ¢ogunluktaydi.  Addlesanlar
arasinda aktif yagam tarzlarinin benimsenmesini etkin
bir sekilde tesvik etmek i¢in egitim kurumlart merkezli
eylem stratejileri ve fiziksel aktivite miidahale

programlarinin gelistirilmesi gerekmektedir.
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EVALUATION OF THE EFFECTIVENESS OF ALPHA LIPOIC ACID
IN THE TREATMENT OF BELL'S PALSY
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ABSTRACT

Objective: This study aims to evaluate the efficacy of alpha-lipoic
acid in the treatment of Bell’s palsy by using the House-
Brackmann grading system and electromyography.

Material and Methods: A total of 33 patients were included in
this retrospective study. Patients were divided into two groups.
Group 1 included 18 patients who received 300 mg daily alpha-
lipoic acid in addition to Bell’s palsy treatment. Group 2 included
15 patients who only received Bell’s palsy treatment. House-
Brackmann grading score at admission, 21% day and at 3" month
were noted in both groups. The results of electromyography
performed at 21 day were also scanned. Patients were classified
as good prognosis (neuropraxia) and poor prognosis (axonotmesis
and neurotmesis) according to electromyography results. The two
groups were compared according to House-Brackmann grades and
electromyography results.

Results: Group 1 consisted of 10 women and 8 men, while Group
2 consisted of 6 women and 9 men. There was no difference
between the two groups according to whether Bell’s palsy was on
the right or left side. House-Brackmann grading score of the
groups at 21% day and 3" month were significantly lower than
House-Brackmann grading score at admission. There was no
significant difference between the two groups according to House-
Brackmann grades. There was no difference between the groups
in terms of compound muscle action potential ratio and prognosis.

Conclusion: Although alpha-lipoic acid is used for nerve
regeneration in various diseases, it did not demonstrate a
significant effect on Bell’s palsy treatment in our study.

Keywords: Alpha-lipoic acid, Bell’s palsy, electromyography,
House-Brackmann Grading System

0z

Amag: Bu ¢alisma, Bell paralizisi tedavisinde alfa-lipoik asidin
etkinligini House-Brackmann derecelendirme sistemi ve
elektromyografi kullanarak degerlendirmeyi amaglamaktadir.

Gere¢ ve Yontemler: Bu retrospektif caligmaya toplam 33
hasta dahil edildi. Hastalar iki gruba ayrildi. Grup 1, Bell
paralizisi tedavisine ek olarak giinde 300 mg alfa-lipoik asit
alan 18 hastay1 igeriyordu. Grup 2, sadece Bell paralizisi
tedavisi alan 15 hastay1 i¢eriyordu. Her iki grupta da kabulde,
21. giinde ve 3. ayda House-Brackmann derecelendirme skoru
kaydedildi. 21. giinde yapilan elektromyografi sonuglari da
tarandi. Hastalar elektromyografi sonuglarina gore iyi prognoz
(noropraksi) ve kotii prognoz (aksonotmezis ve ndrotmezis)
olarak siiflandirilds. iki grup House-Brackmann dereceleri ve
elektromyografi sonuglarina gore karsilastirildi.

Bulgular: Grup 1, 10 kadin ve 8 erkekten, Grup 2 ise 6 kadin
ve 9 erkekten olusuyordu. Bell felcinin sagda veya solda
olmasina gore iki grup arasinda fark yoktu. Gruplarin 21. giin
ve 3. aydaki House-Brackmann derecelendirme skoru, bagvuru
sirasinda House-Brackmann derecelendirme skorundan anlamli
derecede diisiiktii. House-Brackmann derecelerine gore iki grup
arasinda anlamli fark yoktu. Gruplar arasinda bilesik kas
aksiyon potansiyeli orani ve prognoz agisindan fark yoktu.

Sonug: Alfa-lipoik asit gesitli hastaliklarda sinir rejenerasyonu

icin kullanilmasina ragmen c¢aligmamizda Bell paralizisi
tedavisine anlamli bir etki gostermemistir.

Anahtar  Kelimeler:  Alfa-lipoik asit, Bell paralizi,
elektromyografi, House-Brackmann Derecelendirme Sistemi
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INTRODUCTION

Bell’s palsy is the most common cause of facial
paralysis. It may manifest as unilateral acute peripheral
paresis or paralysis. Bell’s palsy is a neuropathy that is
also referred to as idiopathic peripheral facial paralysis.
Its incidence ranges between 11.5-53.3 per 100,000
individuals. Bell’s palsy is diagnosed after known
causes of facial paralysis are ruled out. Since its etiology
in unknown, there is no definitive treatment. Steroid
therapy, steroid and antiviral combined therapy, surgical
decompression, hyperbaric oxygen therapy and
alternative treatment methods such as acupuncture are

currently available (1-4).

Alpha-lipoic acid (ALA) is an antioxidant naturally
synthesized in plants and animals. In humans, it plays a
role in scavenging free radicals, reduction of lipid
peroxidation, regeneration of damaged tissues, chelation
of metals, and as a cofactor in the ketoglutarate
dehydrogenase complex, which is an antioxidant
enzyme (5,6). Alpha-lipoic acid is used in the treatment
of diabetic neuropathy, neuropsychiatric diseases, and
cardiovascular diseases. Alpha-lipoic acid has been
shown to reduce oxidative stress and improve distal

nerve conduction by increasing nerve blood flow (7,8).

In this study, we aimed to demonstrate the regenerative
capability of ALA on neuropathy in patients with Bell's
palsy. The effect of ALA on Bell’s palsy was evaluated
using the House-Brackmann (HB) grading system and

needle electromyography (EMG).

MATERIALS AND METHODS

This study was carried out with the approval of the local
ethics committee (Toros University Scientific Research
and Publication Ethics Board Committee, date:
19.08.2020, issue number: 46.). Informed consent was
obtained from all patients. The data of 33 patients
between January 2015 and June 2018 were

retrospectively evaluated.

Among the patients with available records, 18 were
Bell’s palsy patients receiving 300 mg daily ALA for
other reasons (Group 1). The remaining 15 patients were
Bell’s palsy patients who were not receiving ALA
treatment (Group 2). Patients of both groups received
150 mg IV methylprednisolone (Prednol-L®, Mustafa
Nevzat, Istanbul) on the first day, which continued as 1
mg/kg systemic steroid treatment, then dosage was
gradually decreased then discontinued. In addition to
methylprednisolone treatment, 250 mg daily vitamin B1
+ 250 mg vitamin B6 + 1 mg vitamin B12 (Nerox-
B12®, Abdi Ibrahim, Istanbul) were given to both
groups daily. Group 1 received additional 250 mg daily
vitamin B1 + 250mg vitamin B6 + 1 mg vitamin B12 +

300 mg alpha-lipoic acid (Beneday®, Takeda, Istanbul).

Patients with Bell’s palsy, between ages 18-75, who
were admitted within the first 72 hours, and received
alpha-lipoic acid treatment for at least three months
without polyneuropathy were included in Group 1. In
group 2, Bell's palsy patients, between ages 18-75,
without any comorbidity were included in the study.
Children, pregnant women, diabetics, recurrent Bell’s
palsy, and patients with contraindications for vitamin B

and ALA were excluded from the study.

Age and gender of the patients were noted. House-
Brackmann grades at the time of admission, 21t day,
and 3 month of both groups were accessed from
archive records (Table 1). Differences in HB grades

were used when comparing both groups.

Results of needle EMG conducted on 21% day were
obtained. Compound muscle action potential (CMAP)
amplitudes in EMG were used to calculate affected
orbicularis oris CMAP/non-affected orbicularis oris
CMAP ratios. Patients were classified as good prognosis
(neuropraxia) and poor prognosis (axonotmesis and
neurotmesis) according to needle EMG results and were

compared.
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Table 1: House-Brackmann (HB) grading system

Grade Characteristics

| Normal facial function

1 Slight weakness on close inspection
Complete eye closure with minimal effort

1l Obvious weakness, but not disfiguring
Complete eye closure with effort

v Obvious  weakness  or  disfiguring
asymmetry

Incomplete eye closure
\% Motion barely perception
Asymmetry at rest
Vi No movement

Statistical Analysis

SPSS Statistics 21.0 (IBM SPSS Inc, Chicago) program
was used for statistical analysis. Descriptive statistics
related to continuous data were expressed as
meantstandard deviation. Kolmogorov—Smirnov test
and Shapiro—Wilk test was used to assess whether or not
the data had normal distribution. Age, initial HB and
CMAP values were normally distributed. Other values
were not normally distributed in Group 1 and Group 2.
Normally distributed data were compared with Paired
Sample t test. Comparison of not normally distributed
data between the groups was assessed with Mann-
Whitney U test. Prognosis between groups was
performed with Chi-Square test. The value of p<0.05

was considered statistically significant.

RESULTS

A total of 33 patients were included in the study,
consisting of 18 patients in Group 1 and 15 patients in
Group 2. In Group 1, 10 patients were female (55.6%)
and 8 patients were male (44.4%). Group 2 consisted of
6 females (40.0%) and 9 males (60.0%). Mean age was
48.394+17.51 in Group 1 and 43.73£18.46 in Group 2.
There was no significant difference between the groups

in terms of age and gender (p=0.102 and p=0.231).

In Group 1, mean HB at admission was 3.78+1.11, was
2.17£0.92 on 21 day and 1.22+0.54 at 3" month. In
Group 2, mean HB at admission was 3.67+0.90, was
2.20+0.77 on 21 day and 1.27+0.45 at 3 month. In
both groups, 215t day HB and 3™ month HB scores were
significantly lower compared to initial HB scores
(p<0.001). In addition, 3™ month HB scores were
significantly lower than 21% day scores in both groups
(p<0.001).

There was no significant difference between Group 1
and Group 2 in terms of the difference between initial
HB, 21% day HB and 3" month HB values (Table 2).

CMAP ratios and the number of patients with good and
poor prognosis are shown in Table 3. There was no
significant difference between the groups in terms of
CMAP ratio (p>0.05) (Table 3). Although there were
more patients with poor prognosis in Group 2, there was
no statistically significant difference between the two

groups in terms of prognosis (p>0.05) (Table 3).

Table 2: Comparison of groups according to House-Brackmann grading scores

Difference (mean+SD) Group 1 (Alpha-lipoic acid) Group 2 (Control) p*

Initial HB — 21st day HB 1.61+0.60 1.46+0.63 0.654
Initial HB — 3rd month HB 2.55+0.98 2.40+0.73 0.552
21st day HB — 3rd month HB 0.94+0.72 0.93+0.70 0.968

*: Mann-Whitney U test was used. HB; House-Brackmann grading scores.
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Table 3: Comparison of groups according to Electromyography results

Group 1 (Alpha-lipoic acid) Group 2 (Control) p
CMAP ratio (%) 62.30+23.84 61.58+18.44 0.925*
Good prognosis 12 (66.7%) 7 (46.7%) 0.421%
Poor prognosis 6 (33.3%) 8 (53.3%)

*. One-Way ANOVA test was used. ¥: Chi-Square test was used. CMAP (Compound muscle action potential) ratio:

affected orbicularis oris/non-affected orbicularis oris.

DISCUSSION

Bell’s palsy is a common mononeuropathy that equally
affects both men and women and can occur at all ages,
although it is more common in middle and older ages
(9). Although many theories have been proposed, the
etiology of Bell’s palsy is still unclear. It manifests as
paresis or paralysis in upper and lower facial muscles.
Ear and neck pain, hyperacusis, and altered facial
sensation may be present in 50-60% of cases (10). Loss
of taste and changes in salivary secretion may occur
(11). The House-Brackmann grading system is most
commonly used in determining the grade of Bell’s palsy
and evaluating its progression (12). In this study, there
was no difference between the HB scores of patients
who received only methylprednisolone + vitamin B
treatment and the patients who received additional ALA.
However, HB scores on the 21t day and 3@ month in
both groups were found to be significantly lower than

the HB scores at admission.

The condition is clinically diagnosed. In addition,

audiological examinations and topographic
examinations (Schirmer’s test, stapes reflex, saliva
secretion  test, and taste test) are used.
Electrophysiological tests are also used. Nerve
Excitability Test (NET), Maximum Stimulation Test
(MST), Electroneuronography (ENoG), and EMG are

electrophysiological tests used in diagnosis.

Electromyography indicates the prognosis of Bell’s
palsy. Low amplitude fibrillation potentials in muscles

may appear in EMG 14-21 days later. Increase in

polyphasic reinnervation potentials indicate good
potential. Jung et al. evaluated the effect of metabolic
syndrome on Bell’s palsy using House-Brackmann
grading system, EMG and ENoG. Patients were
classified into favorable and unfavorable groups and it
was shown that Bell’s palsy patients with metabolic
syndrome had lower recovery rates (13). In our study,
there was no significant difference between patients who
received ALA and patients who did not receive ALA in
terms of CMAP ratio. In addition, patients were grouped
according to prognosis, and there was no significant

difference between the groups in terms of prognosis.

There is no definitive treatment of Bell’s palsy. Steroids,
antiviral drugs, combination therapies, eye care,
physiotherapy, pentoxifylline, hyperbaric oxygen
therapy, acupuncture, and surgical decompression are
among treatment modalities (1-4). However, in 2013,
according to Bell’s palsy guidelines, only eye care and
oral steroids were “strong recommendations” (1).
According to a review published in 2016, randomized
controlled trials demonstrated that corticosteroids have

significant benefits in the treatment of Bell's palsy (14).

Alpha-lipoic acid is a necessary coenzyme for
mitochondrial energy production found in plants and
animals (15). Alpha-lipoic acid is a powerful antioxidant
that causes a decrease in oxidative stress, an increase in
nerve blood flow and conduction velocity, and a
decrease in lipid peroxidation (16,17). Alpha-lipoic acid
is used in diabetic neuropathy, neuropsychiatric diseases

and cardiovascular diseases. The effectiveness of ALA
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in diabetes-induced polyneuropathy and neuropathic
pain has been shown in many studies (18,19). In one
meta-analysis, 300-600 mg/day ALA for 2-4 weeks
increased nerve conduction velocity and improved
neuropathic symptoms in patients with diabetic
neuropathy (8). However, one study on 460 diabetic
neuropathy patients did not find a significant difference
at the primary endpoint between patients who received
600 mg/day ALA for 4 years and patients who received
placebo. They reported that ALA provided significant
improvement in values such as neuropathy impairment
score (NIS), neuropathy impairment score of the lower
limbs (NIS-LL), and NIS-LL muscular weakness sub-
scores compared to the placebo, however the ALA
group showed more severe side effects than the placebo
group (20). To the best of our knowledge, the efficacy
of ALA in the treatment of Bell’s palsy has not yet been
studied. In our study, ALA effectiveness in Bell’s palsy
was evaluated using the HB grading system and EMG.
Neither method was able to demonstrate the
effectiveness of ALA in Bell’s palsy. The main
limitation of our study was its retrospective study
design. In addition, patients received ALA treatment due

to different indications and in various time periods.

Although Bell’s palsy is a common disease, there is still
no definitive treatment. In our study, the efficacy of
ALA, which has not been previously investigated for
Bell’s palsy was investigated. Bell's palsy patients who
were given methylprednisolone + vitamin B were
compared with those who received ALA (300 mg/day)
+ methylprednisolone + vitamin B. There was no
significant difference between the group receiving ALA
and the group that did not receive ALA. However,
significant improvement was observed in both groups.
Larger series of prospective clinical studies are needed
to further investigate the efficacy of ALA in Bell’s

palsy.
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Amagc: Bitkiler, kimyasal bilesiklerin dogal {ireticileri olup
birgogu saghgimizi korumak ve hastaliklarla savagmak igin
kullanilip, gida veya bitkisel ilaglar olarak pazarlanmaktadir.
Calismamizda, Kirikkale ilinde yetistirilen 3 tibbi bitki tiirinden
Nigellla sativa (¢orek otu), Cuminum cuminum (kimyon) ve
Pimpinella anisum (anason)’'un maserasyon ve soxlet
yontemleri kullanilarak polariteleri farkli olan 3 ¢6ziicii ile elde
edilen 18 bitki o6ziitiintin iki Gram pozitif, iki Gram negatif ve
bir maya tiiriine kars: disk difiizyon yontemi ile antimikrobiyal
etkisi arastirilmasi amaglandi.

Gere¢ ve Yontemler: Kurutulan bitki orneklerinden,
maserasyon ve soksalet yontemleri kullanilarak hekzan,
diklorometan ve metanol gibi farkli polaritelere sahip organik
¢oziiciiler ile bitki oziitleri elde edilerek disk difiizyon yontemi
ile antimikrobiyal etkileri saptandi. Test edilen gruplar
arasindaki farklar, tek yonlii varyans analizi (ANOVA) sonrast
a=0.05 seviyesinde Tukey testi ile belirlendi.

Bulgular: Ug farkli ¢oziicii ile elde edilen 18 bitki 6ziitiiniin, 11
tanesinin  Gram-pozitif ve Gram-negatif bakteri tiirlerine
antibakteriyel etki gosterdikleri saptandi. C. albicans’a karst
etki gézlenmemistir. Bitkiler iginde Nigella sativa’'nin (¢6rek
otu) S. aureus’a karsi en yiiksek etkiye sahip oldugu tesbit
edildi.

Sonug: Kirikkale cografyasinda yetistirilen bitkilerden farkli
yontem ve farkli ¢oziiciiler kullanilarak hazirlanan bitki
oziitlerinin antimikrobiyal aktiviteye sahip oldugu belirlendi.
Bu bitkiler sentezlenecek olan kemoterapétiklere kaynak
olabilir.

Anahtar Kelimeler:
Pimpinella anisum, antimikrobiyal etki

Nigellla sativa, Cuminum cuminum,

ABSTRACT

Objective: Plants are natural producers of chemical
compounds, many of which are used to protect our health,
fight disease and are marketed as a food or herbal medicines.
In our study, 18 plant extracts obtained from 3 medicinal plant
species, namely Nigella sativa, Cuminum cuminum, and
Pimpinella anisum grown in Kirikkale province with 3
solvents of different polarity by using maceration and soxhlet
methods, were analyzed for two gram-positive, two gram-
negative bacteria as well as one yeast species. This study
aimed to investigate the antimicrobial effect by the disc
diffusion method.

Material and Methods: Antimicrobial effects of plant
extracts obtained with organic solvents with different
polarities such as hexane, dichloromethane, and methanol
using maceration and soxhlet methods from dried plant
samples were determined using the disc diffusion method.
Tukey's test determined differences between tested groups at
the 0=0.05 level after a one-way analysis of variance
(ANOVA).

Results: It was determined that 11 of the 18 plant extracts
obtained with 3 different solvents had antibacterial effects on
gram-positive and gram-negative bacterial species. No effect
was observed against C. albicans. It was determined that
Nigella sativa had the highest effect on S. aureus among the
plants.

Conclusion: It was determined that the plant extracts prepared
using different methods and different solvents from the plants
grown in Kirikkale geography have antimicrobial activity.
These plants can be a source for chemotherapeutics to be
synthesized.

Keywords: Nigellla sativa, Cuminum cuminum, Pimpinella
anisum, antimicrobial effect
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GIRIS
Yeni terap6tik ajanlari kesfetmek ve gelistirmek i¢in
dogal bir kaynak olan bitkilerden elde edilen
bilesikler ve bu bilesiklerden elde edilen tiirev
maddeler, etkili ve giivenli terapétiklerin saptanmasi
icin onemli bir kaynak olarak goziikmektedir.
Tirkiye® deki bitki biyogesitliliginin zengin olmasi
ve farkli tiirde birgok hastalig: tedavi etmek i¢in ¢ok
sayida bitki tliriiniin geleneksel olarak kullanilmast,
bu tiirde ilaglarin bulunma olasiligini artirmaktadir
(1,2). Ayrica, Tibbi ve aromatik bitkilerin
yetistirilmesi Kirikkale’deki fireticiler igin yeni
alternatiftir. Calismamizda kullandigimiz Kirikkale
ilinde yetistirilen 3 geleneksel bitki Nigellla sativa
(Corek otu), Cuminum cuminum (Kimyon) ve
Pimpinella anisum (anason) literatiirde 6nemli gifal
bitkiler olarak degerlendirilmekte ve tarihsel siiregte
birgok hastaligin tedavisinde geleneksel olarak
kullanildig: bilinmektedir (3-5). Kirikkale ilinin
toprak yapist ve iklimi bu bitkilerin siirekli
yetistirilmesi i¢in oldukga elverislidir. Bu bitkiler
geleneksel terapide Ozellikle, karaciger
hastaliklarinda, ishal gibi  sindirim  sistemi
hastaliklarinda, istah arttirict olarak, analjezik ve
antibakteriyel ~ olarak  kullanilmaktadir.  Bu
calismamizda, Tirkiye cografi kosullarina bagh
olarak Kirikkale ilinde yetisen Nigellla sativa (¢orek
otu), Cuminum cuminum (kimyon), Pimpinella
anisum (anason) bitki tiirlerinin antimikrobiyal

etkinliginin incelenmesi amaglandi.

GEREC VE YONTEM

Bitki Ornekleri: Kirikkale ilinin Keskin, Karakecili
ve Delice ilgelerinde yetistirilen Nigellla sativa
(¢orek otu), Cuminum cuminum (kimyon) ve
Pimpinella anisum (anason) bitkileri, Kirikkale Gida
ve Hayvancilik midiirligii’den temin edildi ve
Ankara Universitesi Ziraat Fakiiltesi’nde tiir
teshisleri yapildiktan sonra calismada kullanildi.

Bitki Ornekleri toz ve yabanci artiklardan

armdirilmak {izere deiyonize su ile yikanip oda
kosullarinda gélgeye serilerek kurutuldu. Kurutulan
bitkilerin tilketimde en ¢ok kullanilan kismi olan
tohumlar1 6glitme cihaz1 ile ogiitiildikkten sonra
elenerek partikiil bityiikligii 0.50-1.00 mm arasinda
olan tozlar bitki oziitii eldesinde kullanildi.

Bitki Oziitlerinin Hazirlanmasi: Farkli polaritelere
sahip ¢oziiciiler kullanilarak (hekzan, diklorometan
ve metanol) bitki oziitleri elde edildi. Bu amagla,
soksalet ekstraksiyon yonteminde, bitki
orneklerinden 10 g tartihip 50 mL ¢oziicti eklenerek
kullanilan ¢oziictiniin kaynama noktasma uygun
sicaklikta  soksalet  cihazinda bekletilerek
gerceklestirildi ve siiziilme islemi sonrasi Dbitki
oziitleri elde edildi. Maserasyon yonteminde ise,
bitki 6rneklerinden 10 g tartiip 50 mL ¢oziici
eklenerek 24 saat kullanilan ¢6ziictiniin kaynama
noktasma uygun sicaklikta manyetik karistirict
icerisinde bekletilerek gerceklestirildi ve siiziilme
islemi sonrasi bitki oziitleri elde edildi. Bitki
Oziitlerindeki ¢oziiciiler diisik basing altinda
kuruluga kadar uguruldu. Kuru bitki 6ziitleri %10
dimethylsulfoxide (DMSQ) ile ¢oziindirildi ve
membran filtreler (0.45 pm) ile steril edilerek
antimikrobiyal aktivite caligmalar1 gergeklestirildi.
Mikroorganizmalar: Calismada, E. coli
(ATCC25922),
(ATCC25923),
(ATCC27853), Enterecoc fecalis (ATCC29212),
Bacillus cereus (130572) ve Candida albicans
(ATCC10231) kullanildz.

Aktivitenin

Staphylococcus aureus

Pseudomonas aeruginosa

Antibakteriyel Degerlendirmesi:
Antimikrobiyal etkinin belirlenmesinde Kirby-
Bauer disk difizyon yontemi kullanildi (6). Bu
amagla, c¢alismada kullanilan bakteri ve maya
kiiltiirleri 0.5 McFarland yogunlugunda hazirlanmig
ve Mueller-Hinton Agar (Oxoid)’a ve 0.1 mL
miktarinda inokiile edildi. Farkli ¢oziiciiler ile
hazirlanan bitki ozitleri bos disklere 0.02 mL

miktarinda emdirilerek petrilere yerlestirildi. Pozitif
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kontrol olarak ampisilin  (AMP 30 png),
siprofloksasin (CIP 30 pg), amikasin (AMC 30 pg)
ve antifungal iginde nistella (N 25 pg) standart
antibiyotik diskleri, negatif kontrol olarak da DMSO
emdirilmis diskler kullanildi. Petriler 24-48 saat
37°C de etiivde inkiibe edildi. Inkiibasyon periyotlart
tamamlandiktan sonra inhibisyon boélgeleri dlgiildi
ve pozitif kontrol ile karsilagtirildi.

Istatistik Analiz: Sonuglar, ortalama degerler ve
standart sapma (SS) olarak ifade edildi. Test edilen
gruplar arasindaki farklar, tek yonlii varyans analizi

(ANOVA) sonrast 0=0.05 seviyesinde Tukey testi

Tablo 1: Nigella sativa’nin antimikrobiyal etkisi

ile belirlendi. Analizler, R v.4.0.3 programi
kullanilarak gergeklestirildi. Tim deneyler ii¢ kez

tekrarlandi.

BULGULAR

Antimikrobiyal etkileri incelenen Nigella sativa,
Cuminum cyminum ve Pimpinella anisum’a ait farklt
ekstraksiyon yontemleri ve farkli ¢oziiciilerle
hazirlanan bitki 6ziitlerinin 5 bakteri ve 1 mayaya
kars1 iireme inhibisyon sonuglari sirasiyla Tablo 1, 2

ve 3’te kargsilastirilmali olarak gosterildi.

Nigella sativa
Maserasyon Soksalet ntibiyotik disk (mm)
Hekzan DCM Metanol Hekzan DCM Metanol
(mm)  (mm) (mm) (mm) (mm) (mm)

E. coli - - - - - - 22+ 0.1 Ampisilin

S. aureus - - - 54+0.1**  30+£0.1°® 15+ 0.1°C 45+ 0.1  Ampisilin

P. aeruginosa - - - - - - 40+ 0.1 Siprofloksasin
E. fecalis - - - 37+0.1%4 24+ (.18 13£0.1¢ 30+ 0.1 Ampisilin

C. albicans - - - - - - 15+£0.1 Nistella

B. cereus - - - 21£0.1%4 30+ 0.1°®  12+0.1°¢  15+0.1¢  Amikasin

Ifade edilen degerler, ii¢ paralel 6lgiimiin ortalama + SS' sidir.
Ayni satirdaki farklh kiigiik harfler (a, b), ayni ekstraksiyon yonteminde kullanilan farkli ¢oziiciiler ile elde edilen

ekstrelere ait 6nemli farklar1 gosterir (p <0.05).

Ayni satirdaki farkl biiyiik harfler ise (A, B), maserasyon ve soksalet yontemlerine ait farkli ¢oziiciilerle elde
edilen ekstreler ve kontroller arasinda 6nemli bir fark oldugunu gosterir (p <0.05).

Nigella sativa bitkisinin maserasyon yontemi ile elde
edilen bitki 6ziitlerinin mikroorganizmalar {izerinde
herhangi bir etkisi olmadigi belirlendi. Soksalet
yontemi ile elde edilen bitki 6ziitlerin ise E. coli, P.
aeruginosa ve C. albicans iizerinde herhangi bir
etkisi gbzlenmemisken, yine bu yontemle elde edilen
hekzan ekstresinin S. aureus, E. fecalis tizerinde ve
B. cereus iizerinde DCM ekstresinin kontrol
orneklerine ve diger ekstrelere gore daha etkili
oldugu bulundu (p<0.05).

Cuminum cuminum bitkisinde de maserasyon
edilen  ekstrelerin  higbir

yontemi ile elde

mikroorganizma tizerinde etkili olamadig1 ve yine

soksalet yonteminden elde edilen ekstrelerin E. coli,
P. aeruginosa, E. fecalis ve C. albicans iizerinde
herhangi bir etkilerinin olmadig: goriildii. Soksalet
yontemi ile elde edilen hekzan ekstresinin S. aureus
ve B. cereus iizerinde kontrol grubuna ve diger
ekstrelere gore daha etkili oldugu tespit edildi
(p<0.05).

Pimpinella anisum bitkisinin hem maserasyon
yontemi hem de soksalet yontemi ile elde edilen bitki
oziitlerinin E. coli, S. aureus, P. aeruginosa, E.
bir

cereus

fecalis ve C. albicans iizerinde herhangi

antimikrobiyal etkisi go6zlenmezken, B.

tizerinde soksalet yontemiyle elde edilen DCM

KUTFD | 405



Boke E ve ark. KU Tip Fak Derg 2020;22(1):403-408

Kirikkale’deki Baz1 Tibbi Bitkilerin Antimikrobiyal Etkileri Doi: 10.24938/kutfd.1126682
ekstresinin diger biitiin ekstrelere ve kontrol grubuna de B. cereus iizerinde kontrole gore daha etkili
gore en etkili 6rnek oldugu belirlendi. Ayrica oldugu goriildi (p<0.05).

soksalet yontemiyle elde edilen hekzan ekstresinin

Tablo 2: Cuminum cyminum’un antimikrobiyal etkisi

Cuminum cuminum Kontrol
Maserasyon Soksalet Antibiyotik disk
Hekzan DCM Metanol Hekzan DCM Metanol
(mm)  (mm) (mm) (mm) (mm) (mm)

E. coli - - - - - - 22+0.1 Ampisilin
S. aureus - - - 52+ 0.1%4  16+0.1°® 12+ 0.1°® 45+ 0.1  Ampisilin
P. aeruginosa - - - - - - 40+ 0.1 Siprofloksasin
E. fecalis - - - - - - 30+ 0.1 Ampisilin
C. albicans - - - - - - 15+ 0.1 Nistella
B. cereus - - - 18+£0.1%A 12+ 0.1%8 - 15£0.1%8  Amikasin

Ifade edilen degerler, ii¢ paralel 6l¢iimiin ortalama = SS' sidir.

Aymni satirdaki farkl kiigiik harfler (a, b), ayni ekstraksiyon yonteminde kullanilan farkli ¢oziiciiler ile elde edilen
ekstrelere ait 6nemli farklar1 gosterir (p <0.05).

Aymi satirdaki farkli biiyiik harfler ise (A, B), maserasyon ve soksalet yontemlerine ait farkli ¢oziiciilerle elde
edilen ekstreler ve kontroller arasinda 6nemli bir fark oldugunu gésterir (p <0.05).

Tablo 3: Pimpinella anisum’un antimikrobiyal etkisi

Pimpinella anisum Kontrol
Maserasyon Soksalet Antibiyotik disk
Hekzan DCM  Metanol Hekzan DCM Metanol
(mm) (mm) (mm) (mm) (mm) (mm)

E. coli - - - - - - 22+0.1  Ampisilin
S. aureus - - - - - - 45+£0.1  Ampisilin
P. aeruginosa - - - - - - 40+ 0.1  Siprofloksasin
E. fecalis - - - - - - 30£0.1  Amupisilin
C. albicans - - - - - - 15£0.1  Nistella
B. cereus 1240.134  1440.1%A - 21£0.1%8  30+0.1°¢ 12£0.1°4 15+0.1* Amikasin

ifade edilen degerler, ii¢ paralel 6l¢iimiin ortalama + SS' sidir.

Aym satirdaki farkl kiigiik harfler (a, b), ayn ekstraksiyon yonteminde kullanilan farkli ¢oziciiler ile elde edilen
ekstrelere ait 6nemli farklar1 gosterir (p <0.05).

Ayni satirdaki farkli biyiik harfler ise (A, B), maserasyon ve soksalet yontemlerine ait farkli ¢oziiciilerle elde edilen
ekstreler ve kontroller arasinda 6nemli bir fark oldugunu gosterir (p <0.05).

TARTISMA kullanilarak 3 farkli ¢oziicti ile elde edilen 18 bitki
Bu ¢aligmada, Kirikkale ilinin farkli ilgelerinde Oziitiiniin, 11 tanesinin gram-pozitif ve gram-negatif

. . bakteri tiirlerine kars1 degisen derecelerde antibakteriyel
yetistirilen ve hastaliklarin tedavisinde geleneksel urietine karst degisen y

olarak kullantlan 3 bitki tiiriine ait 2 farkli yontem etki gosterdikleri saptandi. Bitki dziitlerinin higbirisinde

C. albicans’ a kars1 etki gozlenmedi. Bitkiler iginde
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Nigella sativamin (¢érek otu) S. aureus’a karsi en
yiiksek etkiye sahip oldugu belirlendi. Inceledigimiz
bitkilerin antimikrobiyal etkilerinin farkli olusu sahip
olduklar1 aktif bilesenlerin degiskenligi ile iliskilidir
(7,8). Bitkilerin kimyasal bilesimleri ile ilgili yapilan
caligmalarda Nigella sativanin en Onemli aktif
bilesenleri timokinon, timohidrokinon, ditimokinon, p-
simen, karvakrol, 4-terpineol, t-anetol, seskiterpen,
longifolen, a-pinen ve timol; Cuminum cuminum’un en
onemli aktif bilesenleri alkaloid, antrakinon, kumarin,
flavonoid, glikozit, protein, regine, saponin, tanen ve
steroid; Pimpinella anisum’un en onemli aktif
bilesenleri trans-anetole, estragole, y-hymachalen, para-
anisaldehyde and methyl cavicol olarak belirtilmistir (9-
11). Bu calismada, Nigella sativa'nin (gorek otu)
soksalet yontemi ile elde edilen bitki ozitlerinin P.
aureginosa disindaki incelenen bakterilere etkili oldugu,
Cuminum cuminum’un (kimyon) soksalet yontemi ile
elde edilen bitki oOziitlerinin S. aureus disindaki
bakteriler kars1 etkili olmadigi, B. cereus’a karsi da
diisiik diizey de etkili oldugu, Pimpinella anisum’un
(anason) soksalet yontemi ile elde edilen bitki
Oziitlerinin ise B. cereus disindaki gram-pozitif ve gram-
negatif bakterilere kars: etki gostermedigi saptandi. Bu
durum literatiirle karsilagtirildiginda, kullanilan bakteri
suslarmin farkli olmast ve Kirikkale ilinde yetisen
tirlerin antimikrobiyal aktivitelerini belirleyen sahip
olduklar1 aktif bilesenlerin miktar ya da kompozisyon
farklihgindan ortaya ciktigi soylenebilir (12). Aym
zamanda, bitkilerin kimyasal bilesikleri yetistirildikleri
topragin kimyasal yapisi, bitkilerin toplandigi zaman
yasanan giinlik ve mevsimsel degisimler, bitkinin
gelisim dongiisii, kurutma islemi, ekstraksiyon islemi ve
denenen bakterilerin tiri elde edilen antimikrobiyal
etkilemektedir ~ (13).

bakterilerin  polariteleri  farkli olan ¢oziciilerle

sonuglari Calismamizda,
hazirlanan bitki Oziitlerine karsi farkli derecelerde
duyarlilik gosterdikleri belirlendi. En duyarli bakteri S.
aureus, en az duyarli bakteri E. Coli ve P. aureginosa

olarak saptandi. Literatiir incelendiginde bazi

aragtiricilar  tarafindan  bu  durum, gram-pozitif
bakterilerin gram-negatif bakterilere gore yapisal
ozelliklerinin farkli oluglar1 nedeniyle antibakteriyel
bilesiklere karst daha duyarli olduklar1 seklinde
agtklanmugtir (14,15).

Sonu¢ olarak, farkli yontem ve farkli ¢oziiciiler
kullanilarak hazirlanan bitki oziitlerinin belirlenen
antimikrobiyal aktivitesi; lilkemiz cografyasinda yetisen
bu bitkilerin yeni sentezlenecek olan kemoterapatiklere

kaynak olabilecegini diigiindiirmiistiir.

Catisma Beyani: Yazarlar gikar ¢atismasi olmadigini

beyan ederler.

Arastirmacilarin Katki Orani Beyani: Anafikir: EB, AE,
BK; Analiz: EB, AE, BK; Veri saglama: EB, UY, BK;
Yazim: EB; Diizeltme: EB, AE, BK, UY; Onay: EB,
AE, BK, UY.

Destek ve Tesekkiir Beyan:: Calismaya iligskin higbir

kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onam:: Gerekli degildir.
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Derleme

Review

MAYMUN CiCEGI, GECMISTEN GUNUMUZE

Monkeypox: Past to Present

Aysegiil TUNA!

'0zel Yagam Hastanesi, Enfeksiyon Hastaliklar: ve Klinik Mikrobiyoloji Béliimii, KIRIKKALE, TURKIYE

(0Y/

Poxviridae ailesine ait zoonotik bir hastalik olan maymun
cicegi 1958 yilinda maymunlardan izole edilmistir.
Insanlarda ¢icek hastaligina benzer bir klinik olusturur.
Enfekte hayvan 1sirig1, viicut sivilar ile temas ve damlacik
yoluyla bulas tipiktir. 2003 ve sonrasinda 6zellikle ithalat ve
turizm nedenli seyahat ile birgok iilkede salginlara neden
olmugtur. 2022 yilinda goriilen salginda ise bulasin cinsel
aktivite ile iliskili oldugu diigiiniilmektedir. Cigek agis1 ile
bagisiklanmamis bireyler hastalik acisindan risk grubunu
olusturmaktadir. Inkiibasyon siiresinin ortalama 6-13 giin
oldugu kabul edilir. Ates, lenfadenopati ve miyalji varligi
diger dokiintiilii hastaliklardan ayirt edicidir. Ayirict tanida
numunelerin referans laboratuvara gonderilerek
dogrulamasmin yapilmasi sarttir. Siiphelenilen vakalar
hakkinda yerel halk sagligi yetkililerine bilgi verilmesi
gerekir. Destek tedavisi esastir. Ozel hasta gruplart igin
tekovirimat, brinsidofovir veya sidofovir gibi antiviral
tedaviler halk saglig1 yetkilileri onayi ile baglanabilir. Ayirict
tan1 olarak diisliniildiigii her durumda tani diglanana kadar
temas, damlacik ve solunum izolasyon Onlemleri de
uygulanmalidir. Temas Oncesi veya temas sonrast profilaksi
icin yine yerel halk saglig1 yetkilileri onayi ile ¢icek asisi

uygulanabilir.

Anahtar Kelimeler: Maymun ¢icegi, salgin, ¢icek asist

ABSTRACT

Monkey pox, a zoonotic disease belonging to the Poxviridae
family, was isolated from monkeys in 1958. It causes clinical
findings similar to smallpox in humans. Transmission is
typical through the bite of an infected animal, contact with
bodily fluids and droplets. Since 2003, it caused epidemics in
many countries, especially in import and tourism-based travel.
In the epidemic in 2022, transmission is thought to be related
to sexual activity. Individuals who are not immunized with
smallpox vaccine constitute the risk group for the disease. The
average incubation period is considered to be 6-13 days. The
presence of fever, lymphadenopathy and myalgia are different
from other diseases with rash. It is essential to confirm the
differential diagnosis by sending the samples to the reference
laboratory. Local public health authorities should be informed
about suspected cases. Supportive treatment is essential.
Antiviral treatments such as tecovirimate, brincidofovir or
cidofovir may be used for specific patient groups with the
approval of public health authorities. In any case considered as
a differential diagnosis, contact, droplet and respiratory
isolation precautions should also be applied until the diagnosis
is excluded. Smallpox vaccine can be administered for
pre/post-exposure prophylaxis, again with the approval of

local public health authorities.

Keywords: Monkeypox, outbreak, smallpox vaccine
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GIRIS
Maymun ¢icegi (monkey pox), dokiintileri c¢icek
hastaligina benzeyen ancak yayilma hizi ve 6liim oram
¢igek hastaligindan daha diisiik olan viral zoonotik bir
hastaliktir (1). ilk olarak 1958 yilinda Danimarka’da
maymunlarda yapilan arastirmalar sirasinda c¢icek
benzeri tablonun goriilmesiyle tan1 konulmustur. Viriis,
Cicek hastalig1 ve ona karsi elde edilen as1 viriisi ile
birlikte Poxviridae ailesine aittir. Orthopoxviriis
cinsinden, Bati Afrika kanadi ve Orta Afrika kanadi
olmak iizere iki farkli alt tiirii olan zarfli ¢ift sarmalll

bir DNA viriisidiir (2).
Epidemiyoloji

[lk olarak 1970’lerde Zaire’de (simdiki adiyla
Demokratik Kongo Cumhuriyetinde) dokuz aylik bir
erkek bebekte rapor edilmis olmasia ragmen, maymun
¢icegi viriisiinliin binlerce yildir Afrika’nin Sahraalti
bolgesinde insanlar1 enfekte ettigi disiintilmektedir (1).
Insan  patojeni olarak  adlandirildiktan  sonra
Demokratik Kongo cumhuriyetinde endemik kabul
edilmis ve Afrika tilkelerine yayilmistir (3). 1980 yilina
kadar Bat1 ve Orta Afrika’da %17 6lim orani ile 59
vaka raporlanmistir. Vakalarin tamamimin kemirgen,
sincap, maymun gibi orman hayvanlarma maruz kalan
bireylerden olustugu saptanmustir (4). Ilk salgin ise
2003 yilinda Amerika Birlesik Devletleri’nde goriilmiis
ve Gana’dan ithal edilen ¢ayir kopekleri ve Gambiya

keseli siganlari ile iligkisi saptanmgtir (5).

Viriis tipik olarak enfekte hayvanin viicut sivilariyla
temas veya hayvan 1sirig1 yoluyla bulasir. Ozellikle
Afrika’da sincaplar, fareler ve maymunlar gibi bir siirii
yaban hayvani tiirinde maymun ¢icegi virlisii veya
enfeksiyonunun kanitt gosterilmistir. Ancak halen
rezervuari net bilinmemektedir. Insan ve maymunlarin
tesadiif sonucu konak oldugu ve kemirgenlerden diger
hayvanlara bulas oldugu, dogal konagin kemirgenler
oldugu distiniilmektedir (6). Kisinin enfekte bir
hayvana dokunmasi, deri ve mukoza lezyonlariyla

temasi, enfekte hayvanmn Kkafesini temizlemesi ya da

hayvan  tarafindan  i1sirilma/tirmalama  yoluyla
yaralanmasi sonrasinda olusan klinik belirtilerin bulag
yolu ile birlikte degerlendirilmesiyle dzellikle invaziv
maruziyetlerden sonra sistemik hastalik gelisme
riskinin daha yiiksek oldugu goriilmiistiir (7).

Insandan insana bulas ise enfekte cilt lezyonlar1 ve
viicut sivilari ile temas yoluyla olmaktadir. Deri
biitiinligiiniin  olmadigr durumlarda veya mukoza
lezyonlarinda bulas orani daha yiiksektir. Viicut sivilari
ile kontamine olmus giysiler, havlular, nevresimler
veya mutfak esyalar1 da dolayli bulasmaya neden
olabilir. Az pismis veya ¢ig hayvan iiriinleri ve etleri de
olas1 bir risk faktorii olarak kabul edilebilir. Kisisel
koruyucu ekipman yoklugunda 2 metre igerisinde en az
3 saat boyunca yiiz yiize kalindiginda damlacik yoluyla
da bulas olabilmektedir. Insandan insana bulas
modelleme yontemi ile degerlendirilerek maymun
ciceginin Ro>1 ile salgin potansiyeli oldugu tespit
edilmistir (8).

2022 yilinda Diinya Saghk Orgiitii (DSO) tarafindan
Kamerun, Kongo, Gana, Nijerya gibi bircok Afrika
ilkesi hastaligin endemik oldugu yerler olarak kabul
edilmis ve bu iilkelerde Ocak-Mayis 2022 arasinda
1238 vaka ile 57 o6liim bildirilmistir (9). Insandan
insana bulagin diisik olmasma ragmen, 2022 Mayis
ayinda Ingiltere, Portekiz, ABD, Italya ve Kanada
basta olmak iizere endemik olmayan iilkelerde de hasta
gorilmeye baslanmistir. 15 Haziran 2022 tarihi
itibariyle 2000°den fazla dogrulanmig maymun ¢igegi
vakast mevcuttur. Bu salgimin bulagsma yolunun cinsel
temas sirasinda enfekte lezyonlarla direk temas oldugu
diistiniilmektedir (3,9).

Cigek hastaliginin eradike edilmesi ve agilamanin
durdurulmasi nedeniyle maymun ¢igegi vakasinda artis
olabilecegini diisiinen DSO tarafindan hastalik diizenli
olarak takip edilmektedir. 2003 yilinda ABD’de
goriilen salgindan sonra ¢ogunlukla seyahatlerle

iliskilendirilen sporadik vakalar goriilmiistiir (5,6).
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2005-2007 yillar1  arasinda yapilan  siirveyans
calismasinda, maymun ¢icegi enfeksiyonu insidansinin
Demokratik Kongo Cumhuriyetinde goriilen insidansa
gore 20 kat arttig1 gosterilmistir. Ozellikle cgicek asis1
yapilmayan kisilerde yapilanlara goére 5 kat daha
yiiksek oranda vaka tespit edilmistir. Ormanlik alanda
yastyor olma, erkek cinsiyet ve 15 yasindan kiigiik
olmanin da enfeksiyon riskini arttiran faktorler
arasinda oldugu gosterilmistir (10). 40 yildir neredeyse
hicbir vaka rapor edilmeyen Nijerya’da ise 2017’den
beri maymun ¢icegi vakalarinda artig saptanmistir.
Bunun sebebi olarak ilkelerarast seyahat eden
gezginler oldugu disiinilmiistiir. 500 siipheli ve 200
teyit edilmis vakadan olusan salginda Oliim orani

%3’1lin altinda bulunmustur (11).

Bati yarimkiirede ilk defa 2003 yilinda ABD de
goriilen maymun ¢icegi hastaligt i¢in 71 hastaya tani
konulmus, Hastalik Kontrol ve Onleme Merkezi (CDC)
tarafindan arastirilan 35 vaka dogrulanmis ve salgin
olarak kabul edilmistir (6). Illinois, Indiana ve
Wisconsin’den 10 hastanin 9’unun deri lezyonlarinda
ve Olen bir kopegin lenf nodu dokusunda viriise ait
DNA dizileri tespit edilmistir ve buradan yola ¢ikarak
evcil ¢ayir kopegi satin alan insanlarda atesli bir
donemi takiben ortaya c¢ikan pistiiler dokiintiiniin
gelistigi  fark edilerek hastaligin  ithal edilen
hayvanlardan bulastigi tespit edilmistir (5). Kisiden
kisiye bulagsma oranlarmin ise diisik oldugu
gosterilmigtir. Maymun ¢igegi virlisiine maruz kalan 57
saglik calisani ile yapilan bir aragtirmada, higbirinde
hastalik belirti ve bulgular1 saptanmamigtir (12). Bu
salgindan sonra Afrika’dan kopek ve her tiirld
kemirgenlerin tagmmasi, satist ve dogaya salinmasi
ABD Gida ve Ilag Dairesi (FDA) ve CDC tarafindan
yasaklanmigtir  (6). Sonrasinda giiniimiize kadar
Amerika’da bir salgin yaganmamistir. 17 Mayis 2022
tarihinde Massachusetts’te yakin zamanda Kanada’ya
giden, Afrika ile herhangi bir baglantis1 bulunmayan
bir kisiye maymun c¢icegi hastaligi tanis1 konulmustur

(13). 15 Haziran itibariyle ABD’de 84 dogrulanmis

maymun ¢icegi vakasi tespit edilmis ve Avrupa ile ayni
zamanda olmasi nedeniyle su an yasanan ¢ok iilkeli
maymun ¢icegi salginiyla iliskilendirilmistir (3).

Su an Avrupa’da goriilen salginda ¢ogu vaka erkeklerle
seks yapan erkeklerde (MSM) tespit edilmistir.
Ozellikle birinci basamak saglk hizmetinden
faydalanarak tedavi olmaya ¢alisan bu vakalar arasinda
baglanti olup olmadigi bilinmemekle birlikte cinsel
aktivite nedeniyle bulag oldugu disiiniilmektedir (14).
Ancak cinsel yolla bulasan bir hastalik olup
olmadiginin netlestirilmesi icin daha fazla calismaya
ihtiyag  duyulmaktadir.  Temasla  bulasabiliyor
olmasimin tesadiifen MSM arasinda yayilmasina sebep
olabilecegi unutulmamalidir. Ingiltere’de 7 Mayis’ta
goriilen ilk vaka Nijerya’ya seyahatine baglanmisti.
Ancak daha sonra goriilen vakalarda endemik
bolgelerle herhangi bir baglanti tespit edilememistir.
Portekiz’de 18 Mayis’ta ozellikle Lizbon ve Tagus
bolgesinde yasayan geng erkeklerde 20’den fazla
stipheli maymun c¢icegi vakasi rapor edilmistir (14).
2018 yihinda Nijerya’dan Ingiltere’ye seyahat eden iki
maymun ¢igegi vakasindan birinin bir saglik ¢alisanina
maymun ¢igegi bulagtirdigt gorilmiistiir (15). Yapilan
calismalarda 2003 ABD, 2017 Nijerya salgini, 2018 ve
2019’da Nijerya’dan Ingiltere, Israil ve Singapur’a
bulagan vakalarla yakin bir eslesme goriilmiis ve bu
suslarin Bat1 Afrika alt tlirlinden geldigi gosterilmistir

(16,17).
Inkiibasyon Periyodu

Maymun ¢i¢egi virlisiinin insanda olusturdugu
enfeksiyon siiresi 6-13 giin olarak kabul edilir. Ancak
5-21 giin arasinda da goriilebilir (9). Ozellikle 2003
Amerika salgininda yapilan aragtirmalar maruziyet ile
semptom baslamasmma kadar gegen silirenin tahmin
edilmesine ve maruziyet oram1 ile iliskisinin
anlagilmasina yardimer olmugstur (16). Reynolds ve
ark.’nin yaptig1 bir c¢aligmada, hayvan 1sirig1r ve

tirmalanma ile olusan maruziyet sonrasi hastalik
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gelisiminin 9 gilin, sadece temas sonrasi hastalik

gelisiminin 13 glin oldugu gosterilmistir (7).
Klinik Bulgular

Endemik  gorildiigi  Afrika’daki  epidemiyolojik
calismalara gore maymun c¢igcegi enfeksiyonunun ¢ogu
hafif semptoma sahip veya asemptomatiktir.
Semptomatik bireylerde goriilen ates, titreme, halsizlik,
kas agrisi, lenfadenopati ve 1-3 giin arasinda &zelikle
ylz ve ekstremitelerde gelisen dokiintii varligi cicek
hastalig1 ayiric1 tanisinda yardimer olur. Viral susun
hangi alt tiire ait oldugu da hastaligin prognozunu
etkileyebilir (6). Huhn ve ark.’nin yaptigi bir
calismada, dokiintiilerin 6nce makiilopapiiler olarak
basladigi sonrasinda hemen hemen ayni yasta olan
lezyonlarin vezikiil ve pistiillere doniistigii, iki i¢
hafta icerinde kabuklandigi gosterilmistir  (16).
Ozellikle yiiz ve ekstremiteler etkilense de oral
mukoza, genital bolge ve konjonktivalarda da tutulum
goriilebilir. Genel olarak hastalik kendi kendini
smirliyor olsa da en agir1 ensefalopati ve retrofarengeal
abse tanilari ile tibbi miidahale olmadan iyilesen veya
destek tedavisi uygulanarak tamami taburcu edilen bir
vaka serisinde anormal aminotransferaz enzimi,
l16kositoz ve hipoalbiiminemi de dahil olmak {izere
spesifik olmayan laboratuvar sonuglart bulunmustur.
Hastalarin dehidratasyon agisindan degerlendirilmesi
gerektigi  Onerilmistir. Mayis 2022’de bildirilen
vakalarda ise sadece genital ve anal bolge yerlesimli
lezyonlar ve proktit gibi lirogenital sistem
enfeksiyonlar1 ile bagvurulabilecegi gosterilmistir (3,

18).
Tam

Klinik olarak hastaliga tan1 konulmas1 miimkiin olsa da
etiyolojik agidan diger poksviriislerden ayrimi igin
laboratuvar dogrulamasi gereklidir. Cigek hastalig
doneminde  hicbir maymun ¢igegi  vakasmin
bildirilmemis olmasinin iki hastaligin klinik olarak
benzemesi nedeniyle oldugu diisiiniilmiis ve DSO ile

CDC tarafindan 2022 salgmm1 sirasinda  tani

koyulmasina  yardimci  olmak igin  semptom,
epidemiyoloji ve laboratuvar verilerini birlestirerek
vaka tanimi belirlenmistir (3,9). Tanida yardimer olan
memeli hiicre Kkiiltiirlerinden elde edilen wviriis
izolasyonu, elektron mikroskobu goriintiisii, gercek
zamanlt polimeraz zincir reaksiyonu (PZR), enzime
bagl immunosorbent test (ELISA) ve immunofloresan
antikor testleri kullanilmaktadir (1,19). Elektron
mikroskobunda goriilen karekteristik tugla seklindeki
poksviriis virionlar1 diger poksviriis enfeksiyonlartyla
karisabilir. ~ Histopatolojik  olarak  diger  viral
enfeksiyonlarda da goriillen kerotinositlerin  balon
formunda dejenerasyonlari, belirgin spongiyéz ve
dermal Odem tablosu goriilebilir (2,20). CDC
tarafindan 2003 yili salgininda hastalardan elde edilen
serumlar kullanilarak IgM tanimlanmis ve IgG igin
ELISA gelistirilerek hastalign 5. giiniinde IgM, 8.
giiniinde IgG saptanmustir (21).

Ayirict tanisinda diger c¢icek virtisleri, sucicegi ve
herpes viriisler akla gelmelidir. Cigek hastaliginin
biyoterérizmde kullanilmasi ile ilgili endiseler
nedeniyle endemik bolgede bulunmamis, enfekte
hayvanla temas etmemis ve daha 6nce ¢igek asisi ile
asilanmamus Kisilerde ¢icek hastaligi mutlaka ekarte
edilmelidir. Ozellikle daha ©6nceden asilanmamis
hastalarda gelisen lenfadenopati maymun c¢icegi icin

ayirt edici bir 6zelliktir (6).
Tedavi

Altta yatan hastali§i olan, immunsuprese (HIV
enfeksiyonu, 16semi, lenfoma, solid organ malignitesi,
organ transplantasyonu, antimetabolit kullanimi,
radyasyona maruziyet, tiimor nekroz faktor inhibitorii
kullanimi, kemik iligi transplant alicilar1, kortikosteroid
kullanimi, alkilleyici ajan kullanimi), sekiz yasindan
kiiciik ¢ocuklar, gebeler, emziren anneler veya
sekonder enfeksiyon gelisen hastalarda antiviral tedavi
diisliniilebilir. Bunlarin haricinde agiz, goz veya genital
bolge gibi atipik yerlesimli bolgelerde lezyonu olan

hastalara da antiviral ajan verilebilir (3).
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Daha once ¢igek hastalif1 tedavisi i¢in onaylanan
ilaclarn maymun cicegine karst da ayni etkiye sahip
oldugu diisiiniilmektedir. CDC tarafindan temin edilen
tekovirimat, ortopoksviriis protein inhibitdrii olarak
virisin  konakta yayilmasmi engelleyen ve 2018
yilinda ¢igek hastaligina karsi da kullanim endikasyonu
alan bir antiviral ajandir (3,22). Tedavi dozu hastanin
agirhigina baghdir ve 14 gilinliik tedavi onerilmektedir.
Yedi hastadan olusan vaka serisinde hicbir yan etki
yaganmamig ve lyilesme  siliresinin  kisaldigi
goriilmiistir  (23). Invitro ¢aligmalar ve hayvan
deneylerinde maymun ¢igegine karst etkili oldugu
belirlenen sidofovirin insanlarda etkinligine yo6nelik
calismalarin olmamasi ve nefrotoksisite gibi yan
etkileri nedeniyle dikkatli kullanilmasi onerilir (24).
Daha once ¢icek hastaliginda kullanilmadigt i¢in klinik
kullanilabilirligi hakkinda yeterli bilgi bulunmayan
sidofovir analogu brinsidofovir ise 2021 yilinda ABD
tarafindan maymun ¢igegi tedavisinde kullanim igin
onay almistir (25). Ancak brinsidofovirin kullanildigi
ti¢ hastadan olusan bir vaka serisinde tiim hastalarin
yeni gelisen transaminaz yiiksekligi nedeniyle
tedavileri kesilmistir (23). Afrika’da hastaliga bagh
ortim orani %10 olmasma ragmen, 2003 yilindaki
salginda 6lim olmamas: tibbi kaynaklara erisim ve

destekleyici tedavinin 6nemini gostermektedir (1,16).
Temas Oncesi ve Temas Sonrasi1 Korunma

Daha once yapilan g¢icek asisinin maymun ¢icegi
hastaligma karst da koruyucu etkileri oldugu
bilinmektedir (4,26). 2019 yilinda maymun ¢igeginin
onlenmesi i¢in yan etkileri daha yiiksek olan ve artik
iretimi durdurulan ¢i¢ek asisindan elde edilen ve yan
etki bakimindan daha giivenli olan “Modifiye Cigek
Asis1 Ankara” onaylanmustir (27). Bu agt sinirli tiretime
sahiptir ve iki dozluk kullanimi mevcuttur. CDC
Danmisma ve Asi1 uygulamalart Komitesi tarafindan
2021 yilinda agiklanan aragtirma laboratuvar personeli
ve uzman Kklinik laboratuvar personelleri de dahil
olmak iizere ortopoks viriislerine mesleki olarak maruz

kalma potansiyeli olan ve bu hastalara bakim veren

personellerin asilanma onerisi kabul edilmistir (28).
Afrika’da yapilan bir ¢alismada agilanmamuis kisilerin
asitlanmis kisilere gore hastaliga yakalanma riskinin 5
kat arttig1 ve hastaligin insidansinin as1 olmamis kisi
sayisina bagli arttig1 bildirilmis, daha once ¢igek agisi
olanlarin yaklasik %81 oraninda koruyuculuga sahip
oldugu tespit edilmistir (10). 2278 maymun ¢igegi
temaslisinin degerlendirildigi baska bir ¢alismada ise
asilt kisilerde %1.3, asisiz kisilerde %7.5 oraninda
ikincil atak goriilmustir (12). Nguyen ve ark.’nin
yaptig1 bir ¢alismada Nijerya’da 1970’lerde %65.6 olan
cicek hastaligima karst bagisiklanmig kisi sayisinin
2016 yilinda niifusun %10.1’ine diistiigli gosterilerek
2017 Nijerya salgini sebebi, bagisiklanma orani ile
temellendirilmistir (29). ABD’de yapilan baska bir
calismada ise daha once ¢igek hastaligina ydnelik
bagisiklanmis ii¢ kiside de maymun ¢ige§i maruziyeti
tespit edilmistir. Ancak bu hastalarda herhangi bir
hastalik belirtisi olmamasit ve maruziyetin farkinda
olmamalar1 ¢igek asisinin koruyuculugunu destekler
niteliktedir (26). Tim bu ¢alismalar daha 6nce yapilan
cicek asilarinin maymun ¢icegine karst da uzun bir siire
koruyuculugunun devam ettigini gostermektedir. Yine
ayni ¢alismalar sonucunda ¢igek asisi ile agilanmamis
40 vyas altt bireylerin hastalik kargisinda duyarlt
toplumu olusturdugu unutulmamalidir. Ancak maymun
cicegi vakalarm artmasmin diger bir sebebi olarak
ormanlarin  azalmasi sonucu vahsi hayvanlarmn
insanlarla temasinin artmast oldugu da

diistiniilmektedir (29).

CDC 2003 salginit sirasinda maymun ¢igegine maruz
kalan c¢ocuklar, gebeler, hastaligin arastirilmasinda
calisan ve maymun ¢icegi hastalarina bakan saglik
calisanlarinin da dahil oldugu kiigiik bir gruba temas
sonrasi profilaksi i¢in ¢igek asisi yapilmasint dnermis,
ikisi ¢ocuk yirmi sekiz kisiye yapilan c¢icek asisi
sonrast bu grupta maymun ¢ice§i vakasina
rastlanilmamigtir (5,6). Hastaligin gebelikte
gecirilmesine bagli bebekte olusabilecek olumsuz

etkiler ve hastaligin prognozu ile ilgili yeterli bilgi
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bulunmamaktadir (30). Temas sonrasi asilamanin ilk
dort giinde yapilmasi 6nerilmektedir (3). Cigek agisi
kullanim1 kontraendike olan immunsuprese hastalarda

¢icek immunglobulini kullanilabilir (1).

Nedeni bilinmeyen genel vezikiiler dokiintiilerde
standart Onlemlerin yaninda temas, damlacik ve
solunum izolasyonu oOnlemleri de alinmali, hastalar
maymun ¢icegi acisindan bulasict olabilecegi kabul
edilmeli ve bogazdan alinan siirlintii 6rneginde PZR
negatifligi gortilene kadar ya da tim dokiintiiler
iyilesene kadar hastalar izole edilmelidir (1,12). Aym
odada ya da yatakta uyumak, ayni evde yasamak gibi
ev ic¢i temaslarda da bulasicilik saptandigt icin bu
kisiler de dahil edilerek maruziyetten sonra hastalarin
21 giin boyunca semptom agisindan takip edilmesi

onerilir (3).
Sonug¢

Ozellikle gigek asist ile agilanmis grupta herhangi bir
semptom ve bulgu olmamasi DSO’niin hastaligin bir
stiredir insanlar arasinda yayilmaya devam ettigini
aciklamasini kanitlar niteliktedir (9). Ev i¢i bulas
olabilecegi gibi hasta bireylere bakim verildiginde de
bulag saptanmasi saglik ¢aliganlar1 agisindan da endise
yaratmaktadir. Yiksek kiiresel halk sagligr riski
olusturan bu durumla miicadele etmek i¢in hastalik ve
risk faktorleri acisindan farkindalik programlari
yapmak en temel adimdir. Bunu siirveyans programlari
olusturulmasi, vaka takipleri ve bulasmasini
siirlayacak destekleyici tedavilerin genisletilmesi

izlemelidir.
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KRONIK EL BiLEK AGRISININ DEGERLENDIRILMESI

Evaluation of Chronic Wrist Pain

Meri¢c CIRPAR!

. Ozan PEHLIVAN!

Kirikkale Universitesi Tip Fakiiltesi, Ortopedi ve Travmatoloji A.D., KIRIKKALE, TURKIYE

(04

Kronik el bilek agris1 sik karsilagilan, yarattigi fonksiyonel
kayiplarla ciddi is gilicii ve maddi kayiplara yol agan bir
klinik problemdir. EI bilegi eklem kompleksinin anatomik
olarak karmagikligi ve bu karmagik yapmin biyomekanik
nitelikleri, dogru teshis ve uygun tedavinin planlanmasi
konusunda zorluklar ortaya ¢ikarmaktadir. Kronik el bilek
agrisina yol acabilen ¢ok sayida hastalik ve klinik tablo
mevcuttur. Bunlarin el bileginin anatomik ozelliklerine ve
agrinin lokalizasyonuna gore radial taraf, merkezi, ulnar
taraf ve yaygin el bilek agrisi basliklar1 altinda kategorize
edilebilir. El bilek agrisinin ayirict taninin yapilabilmesi
icin, sistematik bir yaklasim gereklidir. Eksiksiz bir
anamnez, iyi yapilmis fizik muayene, teknige uygun
cekilmis radyografiler, bilgisayarli tomografi, magnetik
rezonans ve tanisal el bilek artroskopisi gibi goriintiileme
yontemleri sayesinde kronik el bilek agrisi nedenleri daha
objektif kriterlere dayandirilarak ortaya konabilmekte,
spesifik agri nedenlerinin saptanmasi ve nedene yonelik

tedavi ile daha basarili klinik sonuglar elde edilebilmektedir.

Anahtar Kelimeler: E/ bilek agrisi, ulnar taraf, radial taraf,
el bilek instabilitesi, tendinopati

ABSTRACT

Chronic wrist pain is a frequent clinical entity which causes
serious workforce and financial loss due to functional
impairment. The anatomic complex structure of the wrist
and its biomechanical properties bring about difficulties in
diagnosis and planning of appropriate treatment modalities.
Many etiological factors play a role in development of
chronic wrist pain. These factors can be categorized into
radial side, central, ulnar side and generalized wrist pain
according to anatomical properties of the wrist and the
localization of the pain. For differential diagnosis of chronic
wrist pain, a systematical clinical approach is mandatory.
The etiology of the chronic wrist pain can be identified
depending on more objective criteria by getting a full
history of pain, a detailed physical examination, appropriate
radiographs, computerized tomography, magnetic resonance
imaging and diagnostic wrist arthroscopy. By combining
these diagnostic tools, the specific etiological factor for pain
can be identified and successful clinical treatment outcomes

be achieved.

Keywords: Wrist pain, ulnar side, radial side, wrist
instability, tendinopathy
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GIRIS
Kronik el bilek agris1 Ortopedi ve EIl Cerrahisi klinik
pratiginde sik karsilagilan, yarattigi fonksiyonel
kayiplarla ciddi is giicli ve maddi kayiplara yol agan bir
Klinik problemdir. Ust ekstremitede omuz, dirsek ve
elden sonra dordiincii en sik kas-iskelet sistemi kokenli
agri kaynagidir (1). El bilek agris1 prevalansi Birlesik
Krallik’ta 58/100.000 olarak bildirilmistir (2). Genel
populasyonda  non-spesifik el-el  bilegi  agrist
insidansinin %10 civarinda oldugunu ortaya koyan

caligmalar mevcuttur (3).

Kronik el bilek agris1 agisindan artan yas ve kadin
cinsiyet degistirilemeyen risk faktorleriyken, yliksek
fiziksel giic gerektiren meslekler ve sportif faaliyetler,
cocuk ve ergenlerde anormal fizis morfolojisi gibi
nedenler ise degistirilebilir ya da kontrol edilebilir risk
faktorleri olarak ortaya c¢ikmaktadir. El bilegi eklem
kompleksinin anatomik olarak karmasikligi ve bu
karmagik yapinin biyomekanik nitelikleri, dogru teshis
ve uygun tedavinin planlanmasi konusunda zorluklar
ortaya c¢ikarmaktadir. Kronik el bilek agrisi olan
hastalarda inspeksiyon, palpasyon ve manipiilasyon
basamaklarindan olusan rutin fizik muayenenin uygun
sekilde yapilmasi halinde dahi taniya ulasilamayabilir.
Artan bilgi birikimi, gelisen teknolojiyle beraber daha
fazla destek alabildigimiz = magnetik rezonans
gorlintiileme ve tanisal el bilek artroskopisi gibi
goriintiileme yontemleri sayesinde kronik el bilek
agrist nedenleri daha objektif kriterlere dayandirilarak
ortaya konabilmekte, spesifik agri nedenlerinin
saptanmasi ve nedene yonelik tedavi ile daha basarili

klinik sonuglar elde edilebilmektedir.

Bu derleme makale sik goriilen kronik el bilek agr
nedeni olabilecek patolojilerin tanimlanmasin1  ve
klinik olarak

degerlendirilmesini ozetlemeyi

amaglamaktadir.
El Bilek Anatomisi

El bilegi sorunlarina dogru klinik yaklasimin

gergeklestirilmesi  bu  bolge  anatomisinin  ve

biyomekanik 6zelliklerinin iyi biliniyor olmasini

gerektirir.

El bilegi eklemi distal radius ve ulna, karpal kemikler
ve bunlar arasindaki eklemlerin olusturdugu karmagik
bir biyomekanik diizenektir.  Radiusun distalinde
skafoid eklem yiizii, lunat eklem yiizii ve sigmoid
gentigin olusturdugu 3 eklem yiizii bulunur. El
bileginin stabilitesini temel olarak volar yiizde
seyreden radius ve ulnadan karpal kemiklere uzanan
ekstrensek ve karpal kemikler arasinda seyreden
intrensek ligamentler saglarlar (4,5). El bileginin ulnar
tarafinda stabilite, triangiiler fibrokartilaj kompleksi
(TFKK) tarafindan saglanir. Distal radioulnar eklem
(DRUE) eklem stabilitiesini ise bu yapinin pargasi olan
dorsal ve volar radioulnar ligamentler saglar (5). Distal
radius ve ulna, anatomik ve biyomekanik 6zelliklerine
gore ii¢ kolonlu bir yap1 olarak degerlendirilebilir (6).
Radial (lateral) kolon, radial styloid, radial skafoid
faset ve radiokarpal baglar ve brakiyoradialis kasi
insersiyosundan olusur. Orta kolon lunat faseti igerir ve
radiokarpal yiik iletiminin gergeklestigi kolondur.
Ulnar (medial) kolon ise distal ulna, TFKK ve
ulnokarpal ligamentlerden olusur (4-6).

Klinik Degerlendirme

Hikaye

Anamnez almirken travma  hikayesi,  sistemik
hastaliklar, ila¢ kullanimi, hastanin hobileri ve spor
faaliyetleri detayli olarak sorgulanmali, hastanin
meslegi ve meslegin el ve st ekstremitenin
kullanimina ait detaylar1 irdelenmelidir. EI bilek
agrisin1  baglatan belirli bir travmatik olay varsa,
yaralanmanin tam mekanizmasini anlamak onemlidir.
Kronik el bilek agris1 degerlendirilirken hastanin yasi,
cinsiyeti, agrinin Yyeri, siddeti, yogunlugu, kronolojisi,
agriy1 artiran ve azaltan etkenler muhakkak g6z 6niinde
bulundurulmalidir. Geng hasta popiilasyonu (<40 yas)
travmatik karpal yaralanmalara daha yatkindir (7).
Yagh popiilasyonda ise gegirilmis bilek travmasinin

gec etkilerinin yaninda, sistemik hastaliklar ve
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dejeneratif siireclerin etkileri de agrinin sebebi olabilir.
Osteoartrit ve romatoid artrite bagli olanlar gibi,
travmatik olmayan, dejeneratif degisiklikler kadinlarda
daha sik goriiliir. Agrinin siddeti, tedavinin ne kadar

agresif olacagini belirleyen dnemli parametrelerdendir.
Fizik Muayene

El bilegi muayenesi sislik, kizariklik, 1s1 artigi, cilt
lezyonlari, deformiteler ve onceki cerrahi insizyon
skarlar1 igin dikkatli bir inceleme ile baglar. Aktif ve
pasif eklem hareket agikligi degerlendirilir ve karsi
taraf ile kiyaslanir. Palpasyon sirasinda sistematik
olarak ilerlenmeli, palpasyona agrinin hasta tarafindan
lokalize edilen alanin uzagindan baslanarak agn
bolgesine gelinmelidir. Tam bir nérovaskiiler muayene
gerceklestirilmelidir. Kronik bilek agrisinda fizik
muayene sirasinda el bilegini gegen her bir kas-tendon

iinitesi ayr1 ayr1 kontrol edilmelidir.
Radyolojik Degerlendirme

Standart radyografiler posteroanterior (PA), oblik ve
lateral ~ gorintileri  igerir  (8).  Konvansiyonel
radyografiler kemik anormallikleri (kiriklar, kortikal
devamsizlik, kemik mineralizasyonun derecesi vb.) ve
eklem bosluklarinin genisligi ve simetrisi agisindan
incelenir. Bilekteki ii¢ karpal arkin (Gilula arkalari) ve
eklemlerin  paralelliginin ~ korunup  korunmadigi
belirlenerek  ligamentéz mimari  degerlendirilir.
Bozulmus bir ark goriintiisii genellikle o bolgedeki
eklem bitinligini bozan kirik ya da bag
yaralanmasini gosterir. PA radyografi ayrica iiglincii
metakarpin tim uzunlugunu da icermelidir ¢iinkii bu,
gerekirse karpal yiikseklik ve karpal-ulnar mesafe
oranlarmnin daha sonra oOlglilmesine olanak tanir.
Lateral goriiniim, radyolunokapitat hizalanmasinin
degerlendirilmesi ve radioskafoid, lunoskafoid ve
kapitoskafoid iligkilerinin degerlendirilmesi igin son
derece onemlidir. Normal bilekte radius, lunatum ve
kapitatum esdogrusaldir. Radyolunokapitat

baglantisinin "zikzak" hizalanmasi durumunda, karpal

instabiliteden siiphelenilmelidir.

Bilegin gorintillenmesinde, karpal tiinel grafileri,
skafolunat ayrisma igin “yumruk sikma” radyografileri,
skafoid ve hamat grafileri &zel grafiler olarak
degerlendirilmelidir (9).

Bilgisayarli tomografi (BT), kemik ve eklem
morfolojisini, yaralanmayi, iyilesmeyi ve patolojik
degisiklikleri (kistler ve tiiméorler) degerlendirmek igin
gerekebilir. BT, kirik veya cerrahi sonrasi Kkarpal
bolgede kemik iyilesmesinin degerlendirilmesinde en
etkili yontemdir (9,10).

Sineradyografi bilek agrisinin degerlendirilmesinde
onemli bir rol oynar. Bu testin dinamik dogasi, karpal
instabiliteleri ~ degerlendirmede  yardimc1  olur.
Skafolunat, lunatotriketral, midkarpal, kapitolunat ve

distal radioulnar eklem instabilitesini gosterebilir (11).

Manyetik rezonans gorintileme (MR) tekniginin
sagladigi yiliksek c¢oziiniirlik el bilegi yumugsak
dokularinin, eklem kikirdaklarinin ve karpal kemiklerin
vaskiilaritesinin degerlendirilmesinde tercih edilecek
yontem  olmasmi  saglar. MR  goriintiilerinin
yorumlanmasi, 6zel deneyim ve Dbilegin kesit
anatomisinin iyi anlagilmasini gerektirir. MR ile gizli
kemik anormallikleri, osteonekroz, sikisma
sendromlart olduk¢a net degerlendirilebilir. MR
artritlerin ve eklem kikirdagmin degerlendirilmesinde
de degerlidir (12).

El bilegi artroskopisi, el bilegi eklemlerinin eklem igi
patolojilerinin (6zellikle baglar ve eklem kikirdagr)
degerlendirilmesi igin kullanilabilir. Bilegin dolayli
degil, dogrudan goriintiilenmesini saglar. Hem teshis
hem de tedaviye imkan sagliyor olmasi nedeniyle
hekimin kullanabilecegi en faydali araglardan biridir.
Artroskopi minimal invaziv bir yontemdir, bu nedenle
hastalar daha az komplikasyonla hizli bir sekilde
iyilesme firsat1 bulur (13).

KUTFD | 419



Cirpar M ve Pehlivan O.
Kronik El Bilek Agrisi

KU Tip Fak Derg 2022;24(2):417-427
Doi: 10.24938/kutfd.1137183

Kronik Radial Taraf El Bilek Agrisinin
Degerlendirilmesi

Radial tarafli el bilek agrisi, akut kirik, kirik
kaynamamasi, eklem dejenerasyonu, bag yaralanmasi

veya tendinopatiler nedeniyle gelisebilir.

Radial tarafli el bilek agrisimin degerlendirilmesi
sirasinda birinci metakarpin tabani, karpometakarpal
eklemler ve 2-3. metakarp ¢ikintilar1, anatomik enfiye
gukuru, birinci ekstansér kompartman, radial stiloid,
birinci ve ikinci ekstansor kompartmanin kesisim
bolgesi, Lister tiiberkiilii, skafolunat intervalde
dorsoradiokarpal eklem, skafoid tiberkiili,
radyoskafokapitat bag palpe edilir. Muayene edilen
tarafin, saglam tarafla karsilastirilmast muayeneye

yardimer olabilir. Provokatif manevralar ile klinik

muayene tamamlanir.

Bas parmak karpometakarpal eklem artriti  ve

instabilitesi

Bagparmak karpometakarpal eklem, distal
interfalangeal eklemden sonra, eldeki osteoartritte en
stk goriilen ikinci eklemdir (Sekil 1) (14). Hastalar
basparmak ve I. metakarp tabaninda sinsi baglangigli,
zamanla artan bir agridan sikayet ederler. Cimdik ya da
kaba kavrama hareketi ile siddetlenen agri, anahtar
¢evirmede, sise-kavanoz agmada, kapt kolunu
cevirmede giiglitk tarif edebilirler. Lkarpometakarpal
eklemde hassasiyet, aksiyel yiiklenme ve rotasyon ile
eklemde krepitasyon ve agri, Z deformitesi olarak
isimlendirilen basparmak adduksiyon ve kompensatuar

interfalangeal eklem hiperekstansiyonu goriilebilir
(15).

Sekil 1: On arka el bilek grafisinde bagparmak
karpometakarpal eklem artiriti

Skafotrapezotrapezoid (STT) eklem artriti

El bilegi radial tarafinda agri STT osteoartriti veya
STT bag kompleksi instabilitesine bagli geligebilir
(Sekil 2). Skafolunat (SL) eklem seviyesinde instabilite

nedeniyle de dorsal radial tarafta agri olusabilir (16).

Sekil 2: On arka grafide skafotrapezotrapezoid (STT)
eklem artriti
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Skafoid kuriklar: Kaynama yoklugu
Skafoid kiriklari en sik goriilen karpal kiriklardir (17).

En sik yaralanma mekanizmas: uzanmis el {iizerine
diigmedir. Skafoid kirig1 olan hastalarda anatomik
enfiye g¢ukurunda, el bileginin dorsoradialinde veya
skafoid tiiberkiil tizerinde hassasiyet goriilebilir. Birinci
metakarpin skafoid tizerindeki kompresyonu da agriya
neden olabilir. Akut fazdaki ilk radyografi, skafoidin
yer degistirmemis bir kirigini gostermeyebilir. Klinik
siphe varsa BT ve MR goriintiileme gerekebilir
(16,17).

Skafoid kaynama yoklugu (Sekil 3) insidansi uygun
tedavilerle bile %5-12 arasindadir (18). Skafoid kirig:
kaynamamasi, kronik el bilek agrisi ya da yeni
baglayan bir agrn  olarak  ortaya  ¢ikabilir.
Kaynamamanin erken teshisi ve tedavisi ilerleyici
karpal kollapsi ve osteoartrit riskini azaltir. Direkt
radyografide kirik fragmanlarmin yer degistirmesi, kist
olusumu ve skleroz goriilebilir. BT, kaynamamay1 daha

net ortaya gikarabilirken, silipheli avaskiiler nekrozu

degerlendirmek i¢cin MR gériintilleme kullanilabilir.

Sekil 3: On arka grafide skafoid kirigi kaynama
yoklugu

DeQuervain tenosinoviti

DeQuervain  hastalign ~ (19), Dbirinci  ekstansor
kompartmandaki abdiiktér pollicis longus (APL) ve
ekstansor pollicis brevis (EPB) tendonlarinin stenozan
tenovajinitidir. Bu hastalik siklikla 40-50 yas arasi
kadmlarda ve el bileginin kronik tekrarlayici
hareketleri sik yapan islerle ugrasanlarda ya da
sporcularda goriiliir. Hastalar bagparmak hareketiyle
siddetlenen, APL ve EPB boyunca yayilan radial tarafli
bilek agrisi ile bagvururlar. Radial stiloidin 1-2 cm
proksimaline uzanan birinci dorsal kompartman
iizerinde palpasyonla agri goriilebilir, sislik eslik
edebilir. Finkelstein ya da Eichhoff testi olarak
tanimlanan, bas parmak avug i¢inde yumruk yapilirken
ulnar deviasyon ile agr1 ortaya ¢ikmasi tanida
yardimeidir. Son yillarda tanimlanan bir diger tani testi
de  WHAT testi olarak Dbilinen el bilegi
hiperfleksiyonda iken bagparmak zorlu abduksiyonu ile
agr1 ortaya ¢ikmasidir. Ayiricl tanilar arasinda kesigsme
sendromu, artrit ve skafoid kirigi bulunur. Kesigim
sendromundan kaynaklanan agri, daha proksimalde,
genellikle birinci dorsal kompartman ile ikinci dorsal
kompartman  tendonlarinin  birlestigi  yerdedir.
DeQuervain hastaliginda, 6nce konservatif tedavi, yanit
alinamayan hastalarda steroid enjeksiyonu veya cerrahi

gevsetme uygulanabilir.
Kesisme (Intersection) sendromu

Radial taraf el bilek agrismin bir diger nedeni de
kesigsme (intersection) sendromudur (19). Kesisme
sendromu, sirasiyla abdiiktor pollicis longus ve
ekstansor pollicis brevis kas kitlelerinin ekstansor karpi
radialis longus ve brevis tendonlar1 {izerinden
gecmesiyle ve ikinci ekstansor kompartmanin
sikigmastyla karakterizedir. El bilegin radial tarafinda
agri, sislik ve ileri vakalarda krepitasyon ile kendini
gosterir. Bu hastalik, DeQuervain tenosinovitinin
ayirict tamisinda akilda tutulmalidir. Travma Oykiisii
olan hastalarda, radial stiloid kiriklarinin da el bilegi
radialinde agri, krepitasyon ve sislik ortaya
cikarabilecegi unutulmamalidir.
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Radial tarafli bilek agrisi, yaygin bir bagvuru sebebidir.
Sistematik bir muayene ile birlikte iyi alinmis bir 6ykii,
vakalarin ¢ogunda tanty1 belirleyecektir. Bu nedenle,
hastanin semptomlarinin daha uygun yonetimini

belirlemek i¢in ayrintili bir muayene esastir.

Kronik Merkezi El Bilek Agrisinin
Degerlendirilmesi

Skafolunat Instabilite

Skafolunat instabilite, skafoid ve lunatum arasindaki
mekanik baglantinin  bozulmasindan kaynaklanan
bilekteki en yaygin bag yaralanmalarindan biridir.
Skafolunat instabilitenin erken tan1 ve tedavisi, karpal
kollaps ve artritin baglamasini 6nleyebilir. Bununla
birlikte, Kliniginin degisik sekillerde ortaya g¢ikmasi
nedeniyle tani genellikle gecikir. Baslangigta, belli
aktivitelerle minimal semptomlar ortaya ¢ikabilir.
Zaman gectikge, sislik ve ilerleyici dorsal veya radial
tarafli bilek agris1 veya yiiklenme sirasinda giicsiizliik
gorlinebilir. Ayrica palmar fleksiyonda yiiksek bir
"Klunk" sesi olabilir. Muayenede, Lister tiiberkiiliiniin
yaklastk 1 cm distalinde, tgiinci ve dordiincii
ekstansér kompartmanlar arasinda, skafolunat eklem
tizerinde bir siglik ve hassasiyet alani palpe edilebilir.
Skafolunat ayrismaya neden olan skafolunat bag
yirtiklarinin tanisinda, provokatif bir test olan "Skafoid
Shift  Testi-Watson Testi" kullanilir. Bu  test
gerceklestirilirken, dort parmak radius dorsaline
yerlestirilir, bagparmak ile volar tarafta skafoid
tiiberkiiline bastirilirken, el bilegi pasif olarak ulnar
deviasyondan radial deviasyona getirilir. Ulnar
deviasyonda extansiyon pozisyonunda duran skafoid,
radial deviasyona getirilirken fleksiyona gelir. Eger
skafolunat bag tamamen kopmus ise bu esnada
skafoidin proksimal kutbu radius dorsalinden sublukse
olarak agr olusturur ve test pozitif olarak kabul edilir.
Basparmak baskis1 kaldirildiginda skafoidin rediikte
oldugu da hissedilir (20). Akut yaralanmalarda
radyografik muayene normal olabilir. Skafolunat

ligamanin ve sekonder stabilizatdrlerinin tam kopmasi

sonucu skafolunat disosiasyon meydana gelebilir.
Direkt grafilerde, skafolunat ayrigmayi diigiindiiren
Ozellikler arasinda skafolunat boslukta artig, kortikal
"halka" isareti ve lunatumun genislemesi yer alir. MR
goriintiileme, direkt grafi normal goriindiigiinde ve
semptomlar devam ettiginde bagin degerlendirilmesi
icin yararhidir. Tiim radyolojik modaliteler negatif ise,
altin standart yontem hem tan1 hem de tedaviye olanak
saglayan artroskopidir. Kronik vakalarda bagin agik

onarimi1 veya rekonstriiksiyonu gereklidir.
Ganglion Kisti

Ganglionlar, el bilegi ve elin en sik goriilen yumugak
doku tiimorlerindendir. Kadinlarda daha sik goriiliir ve
siklikla 20-40 yaglarinda ortaya cikar. Ganglionlarin
yaklagtk %701 yiiksek niiks oranmna sahiptir.
Ultrasonografi ve MRG tanida kullanilabilecek
goriintiileme yontemleridir. Tan1 kesin degilse veya
ganglion  semptomatikse  eksizyonel  biyopsisi

disiiniilmelidir.
Kienbock Hastaligi

Kienbock hastaligi (14,21), idiyopatik karpal avaskiiler
nekrozun (AVN) en sik goriilen tipidir (Sekil 4).
Nispeten nadir olmakla birlikte, teshis edilmezse
hastalarda istirahatte agri1 ve ilerleyici bilek katiligi,
hareket kisitlilign ve kavrama giiciinde azalma
gelisebilir. Bu durumun ilerleyici dogasi nedeniyle
erken teshis ve tedavi 6nemlidir. Kienbock hastalig
olan hastalar, lunat bolgede dorsal bilek agrisi, reaktif
sinovit ve sislik ile basvurabilirler. Hastalarda bilek
hareketleri ve kavrama giicii azalmis olabilir. Erken
evrelerde, direkt radyografiler normaldir. Hastalik
ilerledik¢e karpal kollaps, skafoid kemikte rotasyon ve
lunatumda ¢okme ve dejeneratif artritik degisiklikler
goriilebilir. Direkt radyografi goriintiileri tanisal
degilse erken tam ve tedaviyi kolaylastirmak igin MR
gorlintiilemesi yapilmalidir. Hastaligin tedavisi temelde
cerrahidir. Cerrahi tedavi karpal kollapsi tersine
cevirmese veya Onlemese de siireci geciktirdigi

gosterilmistir.
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Sekil 4. Lunatum avaskiiler nekrozuna (Kienbock
hastalig1) bagh lunatum deformasyonu ve artrit

Dissosiyatif Olmayan Karpal Instabilite

Radius distali ile proksimal sira karpal kemikler veya
distal sira ile proksimal karpal sira karpal kemikler
arasindaki  iligkideki ~ bozulmaya bagli  olarak

semptomlarin ortaya ¢iktigi durumdur (22). Aym sirada

Tablo 1: Ulnar tarafl: el bilek agrisinin sik goriilen nedenleri

bulunan kemikler arasindaki iliski korunmustur. Global
laksitesi olan erigkin ¢agda goriiliir genellikle. Tanida
direkt grafiler degerlidir. Ancak, dinamik bir instabilite
oldugu igin farkli derecelerde radial ve ulnar

deviasyonda stres grafilerini degerlendirmek gereklidir.

Kronik  Ulnar  Taraf El  Bilek  Agrisinin

Degerlendirilmesi

Ulnar taraf el bilegi agrilari, iist ekstremitede fonksiyon
kisitliligina neden olan yaygin bir durumdur. Kemik ve
bag yapilart arasindaki yakin iliski, bag yaralanmasi
sonucu ortaya c¢ikan instabilite, ulnar tarafli bilek
agrisinin  kaynagimi belirlemede zorluklar meydana
getirir. Ulnar tarafli el bilek agris1 nedenleri Tablo 1°de
Ozetlenmistir (23).

El bileginin genel muayenesinde tarif edilen
yontemlere ek olarak ozel testler ve provokatif
manevralar uygulanir. Bu test ve manevralar TFKK,
lunotrikuetral (LT) bag, ulnokarpal impaksiyon ve
eklem ici serbest cisimler i¢in ulnokarpal stres testi,
lunatum-trikuetrum  ve trikuetrum-hamatum arasi
eklemleri degerlendirmek i¢in ulnar enfiye c¢ukuru
palpasyonu ve Linscheid testi, LT ligamani
degerlendirmek i¢in Shuck, LT ballotman, shear ve
Derby relokasyon testleri ulnotrikuetral (UT) ligaman
icin ulnar fovea isareti ve DRUE igin piyano tusu

isareti olarak 6zetlenebilir.

Ligamantoz Kemik Dokuya Bagh ~ Vaskiiler Nedenler Norolojik Tendinoz Nedenler
Nedenler Nedenler Nedenler
TFKK Yaralanmasi Hamatum kiriklari Ulnar art. trombozu  Ulnar tiinel send. ~ EKU subluksasyonu

DRUE instabilitesi
LT lig. Yirt1g1
UT lig. Yirtigt

Ulnar styloid kirigi
5.metakarp bazis kirigt
Triquetrum kiriklar
Ulnar impaksiyon send.
Kienbock hastaligi

PT artrit

DRUE artriti

EKU tendiniti
EDM tendiniti
FKU tendiniti

(TFKK: Triangulaer fibrokartilaj kompleksi, LT: Lunotriquetral, UT: Ulnotriquetral, PT: Pisotriquetral, DRUE: Distal
radioulnar eklem, EKU: Ekstensor karpi ulnaris, EDM: Ekstensor digiti minim, FKU: Fleksor karpi ulnaris)

KUTFD | 423



Cirpar M ve Pehlivan O.
Kronik El Bilek Agris1

KU Tip Fak Derg 2022;24(2):417-427
Doi: 10.24938/kutfd.1137183

TFKK yaralanmasi

TFKK bilegin aksiyal yiikiiniin yaklasik %20'sini
karsilayan, distal radioulnar ~ eklemin  ana
stabilizatoriidiir (24). Iletilen kuvvet pronasyonda ve
zorlu kavramada, supinasyondan daha yiiksektir. Bu
nedenle golf, badminton ve jimnastik gibi bilegi bu
pozisyonda tutan aktiviteler TFKK yaralanmalarinda
rol oynar. TFKK yaralanmasi olan hastalar, kavanoz
agma veya kapr Kilidi acarken oldugu gibi
hiperpronasyon ve supinasyon sirasinda Kklik sesi
duyma ve bilegin ulnar tarafinda agridan sikayet
ederler. Pisiform, fleksor karpi ulnaris ve ulnar styloid
arasindaki boslukta noktasal hassasiyet ortaya ¢ikabilir
(Fovea bulgusu). Ulnar deviasyonda TFKK
kompresyonu nedeni ile radial deviasyonda ise TFKK
gerilimi nedeni ile agri artar. Oturan bir hastanin
etkilenen bilegini kullanarak viicudunu sandalyeden
itmesini gerektiren press testinin, preoperatif TFKK
hasar tespitinde %2100 hassasiyete sahip oldugu
bildirilmisgtir ~ (25). TFCC  ywrtiklari  direkt
radyografilerde goriilmese de radyografi ulnar stiloid
kiriklar1 ve ulnokarpal impaksiyon sendromu gibi diger
ayirict  tanillart  diglamaya yardimer  olur. MR
gorlintiileme, konvansiyonel artrografi ve MR
artrografi  tam1  koymada faydali  goriintilleme
yontemleridir. Artroskopi, TFCC yaralanmalarinin en
kesin bilgiyi veren yontemdir. Uzun siire splintleme,
aktivite modifikasyonu ve ilag tedavisine yanit

vermeyen hastalarda artroskopi endikasyonu vardir.
DRUE instabilitesi

DRUE kaynakli agr1 kronik instabilite, distal radius
kirigr  yanlis kaynamasi, ulnar stiloid kg
kaynamamasi ve DRUE ¢ikigindan kaynaklanabilir.
Hastalar siklikla fokal agr1 ve azalmis onkol rotasyonu
ile bagvururlar. Instabilite degerlendirmesinde artrit
diglanmalidir  ¢linkii  bag rekonstriiksiyonu artrit
varhiginda kontrendikedir. Ulnar basin, radiusa dogru

uygulanan kuvvetle, sigmoid g¢entige dogru itildigi

ulnar kompresyon testi sirasinda agr1 olusmasi artrit
lehinedir (14). DRUE instabilitesinde, shuck testi ile
DRUE laksitesi gosterilebilir. Bu 6zellikle kontralateral
el bileginde gevseklik yoksa Onemlidir. Piyano tusu
isareti, hastanin eli muayene eden kisinin eli tarafindan
stabilize  edilereck, tam 6nkol pronasyonunda
gerceklestirilir. Distal ulna pronasyon ve supinasyonda
volar ve dorsal yonde pasif olarak hareket ettirilir.
Saglam tarafa goére agri, hassasiyet ve artan
hareketlilik, DRUE instabilitesini gosterir (26). Press
testi baglangicta TFKK yirtiklarini teshis etmek igin
tanimlanmis olsa da modifiye edilmis press testi iki
yonlii veya dorsal DRUE instabilitesini degerlendirmek
igin  kullanilabilir  (25). Instabilite diisiindiirecek
bulgular PA direkt grafilerde DRUE genislemesi, ulnhar
stiloid taban kiriklar1 ve radial kisalmadir. Tamda
siiphe varsa, her iki el bileginin karsilastirmali BT
goriintiileri, DRUJ instabilite ve artritini ayirmada

faydalidir.
Lunotrikuetral eklem ve bag patolojileri

LT eklem yaralanmasi olan hastalarda ulnar tarafli el
bilek agrisi ve kavrama giiciinde azalma vardir.
Dorsifleksiyondaki el bilegi iizerine, hipotenar temas
noktast olacak sekilde diisme Oykiisii genellikle
mevcuttur (27). LT eklem ve bag, dordiincii ve besinci
ekstansér  kompartmanlar  arasinda, bilek  30°
fleksiyondayken, distal radyoulnar eklemin bir parmak
kadar distalinde palpe edilebilir. LT eklem instabilitesi
olan el bileklerinde, radialden ulnar deviasyona
gecerken bir klik sesi duyulabilir. Ulnar enfiye gukuru
palpasyonu agril1 olabilir. El bilegi ulnar deviasyondan
radial deviasyona alinirken, ulnar enfiye ¢ukurunda
krepitasyon alinmasi pozitif Linscheid testi olarak
bilinir. LT eklemindeki instabilite, shuck veya shear
testi yapilarak tespit edilebilir. Bu manevralardan
herhangi birini gergeklestirmeden 6nce, muayene eden
kisi ilk olarak eslik eden pisotrikuetral eklem
patolojisini negatif bir pisotrikuetral grind testi ile
ekarte etmelidir. Reagan shuck testi veya LT ballotman
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testi, lunatum ve trikuetrum zit sekilde volar ve dorsal
yonlerde hareket ettirilerek gerceklestirilir (26,27).
Agrn, krepitasyon veya asir1 laksite varsa test pozitiftir.
Kleinmann shear testi, LT eklemi boyunca daha
incelikli bir kuvvet uygulamasi saglar ve LT patolojisi
icin tercih edilen provokatif test olarak kabul edilir.
Shuck testinin aksine, sabit bir lunatuma kars1 sadece
trikuetrum volardan dorsale yer degistirir ve LT eklem

boyunca kontrollii makaslama gerilimi saglar.
Ulnotrikuetral ligaman yaralanmasi

Ulnotrikuetral bag, fleksor karpi ulnaris, ulnar styloid,
volar ulnar bast ve pisiform ile sinirlanan ve ulnar
fovea olarak adlandirilan bolgede palpe edilebilir.
Hastanin dirsegi 90° ila 110° fleksiyonda ve dnkol notr
rotasyondayken, muayene eden kisi basparmagiyla
ulnar foveaya, distale ve derine dogru giic uygular.
Pozitif bir ulnar fovea isareti, tekrarlayan palpasyona
karsi, kontralateral tarafla kiyaslandiginda ortaya ¢ikan
hassasiyettir. Testin pozitif olmas1 UT ligaman parsiyel
yirtiginin - veya TFCC'min foveal bozulmasimin
gostergesidir (duyarhlik, %95; 6zgiilliik, %87) (27).
Ekstansor karpi ulnaris tendon patolojileri

Bilek ¢evresindeki tendinitler arasinda, eksternal karpi
ulnaris (EKU) tendiniti, DeQuervain tenosinovitinden
sonra ikinci en sik goriilen tendinittir (23). Hasta
genellikle net lokalize edemedigi bir el bilek agrisiyla
bagvurur. Siklikla, yazi yazma veya c¢ekigleme gibi
hareketlerden dolayr bilegin tekrarlayan ulnar
deviasyonu Oykiisii mevcuttur. Belirgin &zellikler
altinc1 dorsal kompartman {izerinde hassasiyeti, EKU
tendonu boyunca sislik, pasif el bilegi fleksiyonunda ve
onkol supinasyondayken radial deviasyonla ulnar
tarafli bilek agrisi, EKU ekskiirsiyonunda palpe
edilebilen krepitasyondur. Altinc1 kompartmana lokal
anestezik enjeksiyonuna gecici veya kalic1 yanit ¢cogu
durumda tanisaldir. Bu ayn1 zamanda triamsinolon gibi
bir steroid ajan ile kombine edildiginde terapotik
olabilir (14).

EKU subluksasyonu DRUE veya TFKK yaralanmalari
ile kanistirilabilir. EKU subluksasyonu genellikle spor
yaralanmalar1 sonrasi goriilir. Kuvvetli 6n Kol
supinasyonu, bilek fleksiyonu ve ulnar deviasyon
(Raket sallarken ya da top firlatirken), tendon agrili bir
atlama hissi ile ulnar ve palmar yonde yer degistirir ve
pronasyonda eski yerine gelir. EKU subluksasyonunu
degerlendirmek i¢in, 6n kol supinasyona ve bilek ulnar
deviasyona almir. Bu sirada tendon gozlemlenir ve
ulnar, volar subluksasyonu degerlendirmek i¢in palpe
edilir. MR goriintiileme tendonun yanlis yerlesimini
gosterir  ve  tendon  kilifindaki  inflamasyonu
gosterebilir. Tendinit ve tendon kopmasi dahil olmak
iizere EKU tendonunun diger bozukluklart MR
goriintiileme ile iyi degerlendirilir.

Ulnar impaksiyon sendromu

Ulna distali ve karpal kemikler, 6zellikle de lunatum
arasindaki strestir (28). Ulnar varyans pozitiftir. Fovea
testi, ballotman testi, Nakamura ulnar stres testi, fovea
testi pozitiftir. Ulnar varyansmn degerlendirilebilmesi
icin notralde ¢ekilen direkt PA grafi temel tetkiktir.
Ulna distalinde ve lunatumda skleroz go6zlenebilir.
Artrografiler eslik eden TFKK yirtig1t ve LT bag
yirtigin1  gosterebilir. MR goriintiilemede TFKK
yaralanmalar1 ile birlikte tipik olarak lunatum ulnar
kosesinde kemik iligi 6demi artmis sinyal olarak
goriilebilir (Sekil 5). Ulnar kisaltma ile birlikte
artroskopik debridman ve TFKK tamiri oldukga tatmin

edici klinik sonuglar ortaya koyabilir.
Ulnar stiloid impaksiyon sendromu

Ulnar stiloid impaksiyon sendromu, ulna stiloid ucu ile
trikuetrum arasindaki impaksiyondur. TFCC ve stiloid
boyunca hassasiyet vardir. Agri nedeni ile eklem
hareket aciklig1 kisitlanmigtir. Maksimum ulnar
deviasyon ve aksiyel yiiklenme altinda supinasyondan
pronasyona gegislerde agr1 ortaya c¢ikar. Direkt
grafilerle  ulnar  varyans, subkondral  Kkistler
degerlendirilir. MR goriintiileme, TFKK ve LT bagin

degerlendirilmesinde faydalidir.

KUTFD | 425



Cirpar M ve Pehlivan O.
Kronik El Bilek Agris1

KU Tip Fak Derg 2022;24(2):417-427
Doi: 10.24938/kutfd.1137183

Sekil 5: Ulnar impaksiyon sendromunda, ulnokarpal

sikismanin radyografik goriiniim ve lunatumda ortaya

¢ikan ikincil degisikliklerin MR goriintiisii

Kronik Yaygin El Bilek Agrist

Osteoartrit, romatoid artrit ve sistemik lupus
eritematazus gibi inflamatuar artritler el bilegini tutan
sislik, eklem hareket agikliginda azalma ve giigsiizliik
ile iligkili kronik yaygin bilek agrisina neden olabilir.
Gut ve psodogout gibi kristal artropatilerin akut
ataklarinda kizarik, hassas, sicak, sis ve agrili bir bilek
izlenir. Osteoartrit tanisinda direkt grafiler oldukga
yardimeidir.  Romatoid  artritin - erken evrelerinde
radyografik  degisiklik  izlenmeyebilir, ilerleyen
evrelerde jukstaartikiiler osteopeni ve eklem araliginda
daralma goriiliir. Tedavinin amaci agriyr gidermek,
deformiteyi Onlemek ve fonksiyonu siirdiirmektir.
Cerrahi miidahale, konservatif yontemlerle agr1 kontrol
edilemediginde veya fonksiyonel bozulmaya yol acan

deformitelerde endikedir.

SONUC

Kronik el bilek agrisina yol agabilen c¢ok sayida
hastalik ve klinik tablo mevcuttur. Bu patolojilerin
dogru degerlendirilebilmesi ve uygun tedavi siirecinin
yonetilebilmesi bolge anatomisi ve biyomekaniginin iyi
bilinmesi ile mimkiin olabilir. Bu benzer klinik
bulgular1 veren ¢ok sayida klinik antitenin ayirict
taninin yapilabilmesi i¢in, sistematik bir yaklasim

gereklidir. Eksiksiz bir anamnez, iyi yapilmis fizik

muayene ve gerekli gorlintiileme ydntemlerinin
uygulanmasi tantya giden yolda 6nemli basamaklardir.
Kronik el bilek agrisinin degerlendirilmesinde standart
radyolojik  goriintiileme  tekniklerine ek olarak
artroskopik yaklasim hem tan1 hem de tedavi agisindan

oldukga 6nemli bir yere sahiptir.

Catisma Beyani: Yoktur

Arastrmaciarin - Katki  Orami Beyami:  Yazarlar
makaleye esit oranda katki saglamis olduklarini beyan

ederler.
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Olgu Sunumu

Case Report

SiYANUR ZEHIRLENMESINDE EKSTRAKORPOREAL MEMBRAN
OKSIJENIiZASYONUNUN ROLU

The Role of Extracorporeal Membrane Oxygenation in Cyanide Poisoning

Siileyman Gokhan KARA!

, Sebnem SAKAR HALAC?

, Figen COSKUN?
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(0Y4

Siyaniir, mitokondriyal bozulmayla organlart etkiler. Son

zamanlarda, zehirlenmelerde hayati organ fonksiyonunu
korumak ve antidot tedavisi i¢in zaman kazanmak igin
(EKMO)

kullanilmaktadir. Siyaniir zehirlenmesinde, EKMO uygulanan

ekstrakorporeal membran oksijenizasyonu
ve beyin 6liimii gergeklesen olguyu sunduk. Yirmi sekiz yaginda
hasta, 30 dakika oOnce agizdan siyaniir alimiyla getirildi.
Hipotansif, tagikardik ve komadaydi. Laktik asidozu mevcuttu.
Ekokardiyografide  kalpte global  hipokinezi izlendi.
Perfiizyonun devamlili1 i¢in venoarteriyel EKMO planlandi.
EKMO uygulamasina hazirlanirken ventrikiiler fibrilasyon
gelisti, defibrilasyon uygulandi ve ritm atriyal fibrilasyona
dondi. EKMO uygulamasindan once, siyaniir alimmnin 4.
saatinde hidroksikobalamin verildi. Antidottan sonra kan basinct
yiikseldi. Kan basmeci diizelse de yiiksek laktat diizeyleri ve
malign aritmi nedeniyle perfiizyonun tekrar bozulabilecegi
dngoriilerek 4. saatte venoarteriyel EKMO uygulandi. ikinci giin
beyin 6liimii tanis1 kondu. Organ nakli komitesi siyaniirle ilgili
komplikasyonlardan endise duydugu icin organ naklini iptal
edildi. Hasta {iclincli giin Oldii. Siyaniiriin intraselliiler
metabolizmay1 bozdugu ve perfiizyondan bagimsiz olarak beyin
hasarina neden oldugu bilinmektedir. Bu nedenle, EKMO’nun

siyaniir zehirlenmesinde kalic1 beyin hasarini 6nleyememistir.

Anahtar Kelimeler: Siyaniir, EKMO, hidroksikobalamamin,
acil tip

ABSTRACT

Cyanide affects organs through mitochondrial degradation.
Recently, extracorporeal membrane oxygenation (ECMO) has
been used to preserve vital organ functions in poisonings and
has saved antidote therapy time. We presented a case of cyanide
poisoning who underwent ECMO and had brain death. A 28-
year-old patient was brought in with oral cyanide intake 30
minutes ago. He was hypotensive, tachycardic, and in a coma.
There was lactic acidosis. Global hypokinesia in the heart was
observed on echocardiography. Venoarterial ECMO was
planned to maintain perfusion. In preparation for ECMO,
ventricular fibrillation developed, defibrillation was performed,
and the rhythm reverted to atrial fibrillation. Before ECMO
administration, hydroxocobalamin was given at the 4th hour of
cyanide intake. Blood pressure increased after the antidote.
Although blood pressure improved, venoarterial ECMO was
performed at the 4th hour, considering that perfusion might
deteriorate again due to high lactate levels and malignant
arrhythmia. Brain death was diagnosed on the second day. The
transplant was cancelled because the transplant committee was
concerned about complications with cyanide. The patient died
on the third day. It is known that cyanide disrupts intracellular
metabolism and causes brain damage independent of perfusion.
Therefore, ECMO failed to prevent permanent brain damage in
cyanide poisoning.

Keywords: Cyanide, ECMO, hydroxycobalamin, emergency
medicine
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GIRIS

Siyaniir, gaz ve kristal formu olan; viicudun herhangi bir
ylizeyinden soluma, yutma ve temas yoluyla emilebilen
son derece Oliimciil toksik bir maddedir. Siyaniir
zehirlenmesi, mitokondriyal sitokrom kompleksinde
elektron tagima zincirinin inhibisyonu ile meydana gelir.
Beyin, kalp ve karaciger gibi yiiksek oksijen ihtiyaci
olan organlar etkiler. Oksidatif fosforilasyonun bloke
edilmesiyle laktik asidoza yol agan glukozun anaerobik
metabolizmas1  aktiflesir.  Hastalarda ~ 10mM/L
iizerindeki laktat nedeniyle ciddi metabolik asidoz
izlenir ve ardindan solunumun bozulmasina bagli olarak
respiratuvar asidoz eklenebilir. Yiiksek katekolamin
nedeniyle Oncelikle tasikardi ve sonrasinda bradikardi
izlenir. Azalmis venoz-arteriyel pO; gradyanti
nedeniyle vendz kan parlak kirmizi renktedir ve cilt
kiraz rengini alir. Kan siyaniir konsantrasyonu
dogrulayici bir tani aracidir, ancak sonuglar giivenilir
olmayabilir ve tedaviden o©nce sonucu beklemek
hastanin zararina olacaktir. Siyaniir zehirlenmesinden
klinik olarak siipheleniliyorsa, acilen tedaviye baglamak
gereklidir (1). Siyaniir zehirlenmesinin yonetimi
metabolik asidozun diizeltilmesi ve %100 oksijen
verilmesini igeren konservatif yaklagimdir. Aym
zamanda sodyum nitrit gibi methemoglobinemi
indiiksiyonu yapan ilaglar, sodyum tiyosiilfat gibi siilfiir
dondrleri ve hidroksikobalamin gibi direk siyanidi
baglayan ilaglar antidot olarak kullanilmaktadir (2-4).
Tim destek tedavi ve antidot uygulamasina ragmen
intihar girigimi i¢in 6ldiiriicii bir doz nedeniyle mortalite
orani neredeyse %95’tir (5).

Ekstrakorporeal membran oksijenizasyonu (EKMO),
optimal konvansiyonel tedavilere ragmen refrakter akut
kalp ve/veya akciger yetmezligi durumlarinda
kullanilabilen bir tedavi segenegidir. Son zamanlarda
zehirlenme vakalarinda EKMO, hayati organ islevini
sirdiirmek ve antidot tedavisi icin zaman kazanmak
amactyla kullanilmaktadir. EKMO, kardiyak kollaps ile

gelen zehirlenmis hastalarda sagkalimi destekleyebilir

(6).

Ciddi beyin hasar1 durumu, venoarterial EKMO
kullanim: i¢in mutlak kontrendikasyon olarak kabul
edilmektedir (7). Fakat hayati organ fonksiyonlar
korunmus hastalar organ dondrii olabilir ve EKMO
hayati organ fonksiyonlarinin devamliligin1 saglayip
organ naklinin gergeklestirilmesine yardimci olabilir.
Siyaniir zehirlenmesi organ dondrii olmak icin
kontrendikasyonlar arasinda sayilmamakla birlikte
organ nakil komiteleri hasta bazinda kararlar alarak
organ nakline uygunsuzluk verebilmektedir. Ortak
konsensuslarla iilkemiz ve/veya diinya genelinin
kullanimi  ig¢in  olusturulmus, organ dondriiniin
kontrendikasyonlarini net smirlarla belirlemis bir
kilavuza literatiirde rastlamadik.

Siyaniir zehirlenmesi sonras1 EKMO uygulanmig ancak
beyin olimii gerceklesmis ve organ nakline uygun

goriilmemis bir olguyu sunuyoruz.

OLGU

28 yasinda erkek hasta, yarim saat Oonce oral yoldan
siyaniir alimi siiphesiyle acil servise getirildi. Hasta
kirmizi kiraz rengindeydi. GKS (Glasgow Koma
Skoru): 3, nabiz 130/dk, Kan basinci 60/40 mmHg,
20/dk’yd1.
Elektrokardiyografisinde ~AF  (Atrial fibrilasyon)
izlendi. Laboratuvar tetkiklerinde pH: 6.99, pCOx::
41.7mmHg, pO,: 108mmHg, HCO3: 9.3mM/L, laktat:
17 mM/L, baz fazlahigt: -19.4 mMol/L olarak izlendi.

Hasta entiibe edildi, mekanik ventilatore baglandi.

Sp0O2 %90, solunum say1s1

Orogastrik tiip takilarak mide lavaji yapildi ve 100 mg
aktif komiir orogastrik tiipten verildi. Siyaniir
zehirlenmesi nedeniyle antidot verilmesi planlandi.
Ulusal Zehir Danigsma Merkezi ile goriisiilerek
hidroksikobalamin temini baglatildi. Hipotansiyon
nedeniyle RUSH protokoliine uygun ultrasonografi
yapildi: Vena kava inferior solunumla kollabe ve capi
1.4 cm, kalpte global hipokinezi ve LVEF (sol ventrikiil
ejeksiyon fraksiyonu) %30 olarak izlendi. 2000 ml
kristaloid IV (intravendz) bolus verilmesi sonrasi

tansiyonu 70/40 mmHg olan hastaya inotrop olarak
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dopamin (20 pg/kg/dk) ve norepinefrin (1 pg/kg/dk)
verildi. Metabolik asidozun kardiyak kollapsa yol actig1
diisiiniilerek, sodyum bikarbonat (2 mEq/kg IV puse ve
1 mEg/kg/saat 1V infiizyon) baglandi. Olay yeri
inceleme ekiplerinden hastanin siyaniirii internetten
siyaniir alim1 dogrulandi.

Hastaya maksimum dozdan inotrop verilmesine ragmen
tansiyonu 75/55 mmHg olmasi nedeniyle perfiizyonu
koruyabilmek i¢in venoarteriel EKMO planlandi.
EKMO uygulanmasi igin gereken sartlar hazirlanirken,
hastada nabizli VT (Ventrikiiler tagikardi) ve ardindan
VF (Ventrikiiler fibrilasyon) izlendi. Hasta 150 J ile
defibrile edildi. Tekrar nabizli VT gelismesi iizerine 300
mg amiodaron IV verildi. Ritim AF ile seyretti. EKMO
uygulanmadan hemen Once hastanin basvurusunun
4.saatinde  antidot elimize ulagh ve  Sgr
hidroksikobalamin IV verildi. Antidot sonrasi
hipotansiyon diizeldi inotrop tedavi kesildi. Hastada
malign aritmi gdzlenmesi ve laktat yiiksekligi nedeniyle
perfiizyonunun tekrar bozulabilecegi Ongdriilerek 4.
saatte venoarterial EKMO uygulandi. Tansiyonu 120/85
mmHg izlendi. Hasta acil servisten yogun bakim
initesine devredildi. Yogun bakimda 2. giiniinde beyin
O0limi tanist kondu. Hayati organ fonksiyonlari
korundugu igin organ bagisi agisindan degerlendirildi
ancak organ nakil komitesi siyaniire bagh
komplikasyonlardan endise duydugu i¢in organ naklini
reddetti. Yogun bakim 3. giiniinde inotrop dozu ve
EKMO akim hiz1 artirilmasina ragmen hipotansiyon ve
bradikardi izlendi. Takiben asistol gelisti ve
kardiyopulmoner resiisitasyona yanit alinamayan hasta

vefat etti.

TARTISMA

Olgumuzda, siyaniir alimi laboratuvar tetkiklerinde
dogrulanamamasma ragmen; karakteristik  klinik
semptomlarin olmasi, ciddi laktik asidozunun olmasi ve
hidroksikobalamin verildikten sonra vital bulgularin
zehirlenmesini

dramatik diizelmesi siyaniir

desteklemektedir. Ulkemizde ¢ok sik kullanilmayan

antidotlara Ulusal Zehir Danisma Merkezi araciligiyla
ulasilabilmektedir. Olgumuza bu nedenle bagvurunun 4.
saatinde antidot verilebilmistir. Siyaniir
zehirlenmesinde, antidotun erken donemde verildigi ve
mortalite ile sonuglanmayan vaka bildirilmistir ancak bu
vakada da morbidite yiiksektir (8).

EKMO kardiyak debiyi ve oksijenizasyonu artirarak
serebral perfiizyonun korunmasina yardim etmektedir.
Siyaniiriin ise hiicre i¢ci metabolizmay1 bozup,
perflizyondan bagimsiz olarak, serebral hasara yol actig1
bilinmektedir. Bu yiizden siyaniir zehirlenmesinde
EKMO’yu kalict beyin hasarim1  6nlemek igin
kullanmanin uygun olmadig1 sdylenebilir. Buna ragmen
antidotun gec¢ ulasabilecegi olgularda hayati organ
fonksiyonlarini1 devam ettirip, perfiizyon bozukluguna
bagli hasar1 6nlemek icin kullanilabilir.

Hastada beyin olimii gergeklesse de diger organ
fonksiyonlart  EKMO sayesinde  bozulmadan
korunabilmistir. Siyaniir zehirlenmesinden sonra beyin
olimii gerceklesen hastalardan organ nakli yapilip
basarili sonuglar alindiginda dair vakalar bildirilmistir
(9-12). Olgumuzda, organ nakli, komite tarafindan
siyaniir zehirlenmesi ile ilgili endiseler nedeniyle uygun
bulmamigtir. Siyaniir zehirlenmesi sonucu organ nakli
yapilan vakalarin incelenerek kilavuzlarin olusturulmasi
ve organ nakil komitelerinin bu kilavuzlara gore karar
vermesi gerektigini diisiinmekteyiz.

Hidroksikobalamin igeren Cyanokit® 874.35 USD
olarak belirlemistir (13). EKMO igin yapilmis
sistematik bir derlemeye gore 42000-570000 USD aras1
maliyet bildirilmistir (14). Antidotun sitotoksisiteye
etkisi, uygulama kolayligt ve maliyeti géz Oniine
alindiginda EKMO’ya gore maliyet-etkinligi daha iyi
oldugu séylenebilir. EKMO pahali bir tedavi yontemi
olsa da o6zellikle geng yas grubunda suisid girisimlere
bagli olarak gelisen 6liimlerin engellenmesinde son 10
yilda Onerilmekte olan bir tedavi ydntemidir.
Olgumuzda oldugu gibi literatiirdeki siyaniir
zehirlenmesi olgularinda da ¢ok basarili degildir.

EKMO’nun maliyet-etkin olmadig1 sdylenemez fakat
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antidotlara gore maliyet-etkinligi diisiik oldugu
soylenebilir. Tim tedaviler arasinda en maliyet-etkin
yontemin koruyucu saglik hizmetleri oldugu tartisilmaz
bir gergektir. Olgumuz siyaniirii internet {izerinden
temin etmistir. Bu sebeple siyaniir gibi son derece
6liimciil maddelerin satiglart denetlenmelidir.

Sonug olarak, olgumuzda, 6liimciil metabolik asidoz ve
kardiyak kollaps olan tipik siyaniir zehirlenmeli hastada
EKMO kullaniminin roliinii gosterdik. EKMO’nun
siyaniir zehirlenmesinde organ nakli i¢in hayati organ
fonksiyonlarini devam ettirmek acisindan
kullanilabilecegini fakat hastanin beyin &liimiinii

engellemedigini rapor ediyoruz.

Catisma Beyani: Cikar ¢atigmasi yoktur.
Arastirmacilarin Katki Orant Beyani: Anafikir: FC;
Analiz: SGK, SSH, FC; Veri saglama: SGK, SSH, FC;
Yazim: SGK; Diizeltme: SSH; Onay: FC

Destek ve Tesekkiir Beyan:: Destek alimmamisgtir.
Aydinlatilmis Onami: Olgu sunumu yapilan kisinin
kimlik bilgileri, fotograflar1 kullanilmamis, kisisel
ozellikler gerekli gizleme yapilarak aktarilmis,

aydmlatilmis onam alinmis ve beyan edilmistir.
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