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3 Kadin Hastaliklari ve Dogum Anabilim Dali, Aydin Adnan Menderes Universitesi Aydin/Tiirkiye

OzZ€eT

AMAC: Arastirmamiz maternal serum gebelikle iliskili plazma protein A (PAPP-A) ve serbest beta human koryonik gonadotropin
(8-hCG) diizeylerinin obstetrik komplikasyonlar ile iliskisini incelemek amaciyla yapilmistir

GEREC VE YONTEM: Bu arastirma retrospektif vaka-kontrol c¢alismasidir. Arastirma Aydin Adnan Menderes Universitesi
Hastanesinde Ocak 2015 ve Kasim 2016 tarihleri arasinda yapilmistir. Calisma dogum sonrasi Down sendromu olmayan tekil 250
gebe ile yapilmistir. Cogul gebeligi olan ve fetal kromozomal anomalileri olan kadinlar ¢alisma disi birakilmistir.

BULGULAR: Gebelerin yas ortalamasi 29,52*6,17, gebelik haftasi ortalamasi 12,2*0,8'dir. Olgularin PAPP-A diizeyleri ortalamasi
0,92%0,40 multiples of the median (MoM), 3-hCG diizeyleri ortalamasi 1,36=0,98 MoM ve nukal transliisensi (NT) ortalamasi
0,92%0,31 MoM’dir. Olgularin %28,8’inde erken dogum tehdidi (EDT), %20’sinde gebelik yasina gére kiiciik bebek (SGA),
%18,8'inde gestasyonel diyabetes mellitus (GDM), %15,6’sinda fetal distres, %15,6’sinda erken dogum eylemi, %14,4’sinda
intrauterin fetal gelisme geriligi (IUGR), %12,8’inde oligohidroamniyoz ve %12’sinde erken membran riiptiirti (EMR) saptanmustir.
Maternal serum PAPP-A<0,5 MoM degeri ile GDM, EDT, erken dogum, EMR, oligohidroamniyoz, polihidroamniyoz, IUGR, SGA ve
preterm dogum gelisimi arasinda istatiksel olarak anlamli bir iliski tespit edilmistir. Calismamizda serbest 3-hCG icin diizeltilmis
sinir deger 22,5 MoM olarak alinmis olup irdeledigimiz gebelik sonuglari ile anlamli birliktelik saptanmamuistir.

SONUC: Birinci trimester tarama testi sonuglari kromozomal anomaliler ile birlikte bircok istenmeyen gebelik sonucu igin erken
dénemde uyarici 6l¢lit olarak kullanilarak hastalarin erken tani ve uygun yénetimi planlamak icin yararlanilabilir.

Anahtar Kelimeler: papp-a, 3-hCG, gebelik komplikasyonu, birinci trimester tarama testi

ABSTRACT

OBJECTIVE: Our study was conducted to examine the relationship between maternal serum pregnancy-related plasma protein A
(PAPP-A) and free beta-human chorionic gonadotropin (8-hCG) levels and obstetric complications..

MATERIALS AND METHODS: This research is a retrospective case-control study. The research was carried out at Aydin Adnan
Menderes University Hospital between January 2015 and November 2016. The study was conducted with 250 singleton pregnant
women who did not have postpartum Down syndrome. Women with multiple pregnancies and fetal chromosomal abnormalities
were excluded from the study.

RESULTS: The mean age of the pregnant women was 29.52%6.17, and the mean week of gestation was 12.2%0.8. The mean PAPP-
A of the cases was 0.92*0.40 multiples of the median (MoM), the mean of f3-hCG was 1.36*0.98 MoM, and the mean nuchal
translucency (NT) was 0.92+0.31 MoM. Of the patients, 28.8% threatened preterm birth (TPL), 20% small for gestational age
(SGA), 18.8% gestational diabetes mellitus (GDM), 15.6% fetal distress, 15.6% preterm labor, % 14.4% intrauterine fetal growth
retardation (IUGR), 12.8% oligohydramnios and 12% premature rupture of membranes (EMR) were detected. A statistically
significant correlation was found between maternal serum PAPP-A<0.5 MoM and the development of GDM, TPL, preterm birth,
PROM, oligohydramnios, polyhydramnios, IUGR, SGA, and preterm birth. In our study, the corrected cut-off value for free 3-hCG
was taken as 22.5 MoM, and no significant association was found with the pregnancy outcomes we examined.

CONCLUSION: First-trimester screening test results are useful in predicting obstetric complication.

Keywords: papp-a, 3-hCG, pregnancy complication, first-trimester screening test
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Oztiirk ve ark.

ilk trimester tarama ve komplikasyon

GiRiS

Gebelikte rutin antenatal takip ve tedavinin baslica
amaclarindan biri obstetrik komplikasyon gelisme riski
taslyan gebeleri belirlemek ve bu gebeler icin yakin takip
plani olusturmaktir (1). Buradaki esas amag¢ perinatal
morbidite ve mortaliteyi 6nlemektir. Bu amagla son yillarda
gebelik komplikasyonlarini erken donemde Ongdrmeye
yonelik cahsmalar yapilmistir (1,2). Calismamizda birinci
trimester tarama testi serum biyokimyasal belirteglerinin
obstetrik komplikasyonlar ile iliskisinin irdelenmesindeki
amacimiz ise riskli olabilecek hastalari ilk trimesterden
belirleyip komplikasyonlari erken 6ngorip yonetebilmektir.
Calismamizin literatirdeki mevcut calismalara kiyasla 6nem
arz eden tarafi ise kromozomal anomalisi olmayan gebeler
Gzerinde yapilmis olmasidir. Ayrica gebelerin bir yil izlenmis
olmasi, komplikasyonlarin kayit altina alinmasi, Pregnancy
associated plasma protein-A (PAPP-A) ve serbest R-hCG
Multiple of Median (MoM) sinir degerleri ile komplikasyonlar
arasi iliskinin degerlendirilmis olmasi da c¢alismamizin

avantajlarindandir.
GEREC VE YONTEM

Arastirma Sekli

Arastirma retrospektif vaka-kontrol calismasi niteligindedir.

Arastirma Yeri ve Zamani

Arastirma Aydin Adnan Menderes Universitesi Uygulama ve
Arastirma Hastanesi'nde Ocak 2015 ve Kasim 2016 tarihleri
arasinda yapilmistir.  Calismamiz  tek merkezli ve

multidisipliner bir caismadir.

Arastirma Evreni

Bu arastirma hastanemizde dogum yapmis ve kromozomal
anomali riskini belirlemek icin birinci trimester tarama
belirtecleri ve ense kalinligi bakilmis, dogum sonrasi fetal
yapisal ve kromozomal anomalisi olmayan, tekil 250 gebe
ile  yapilmistir.  Birinci  trimester maternal serum
belirteglerine 11-14. gebelik haftalari arasinda bakilmistir.
Arastirma evrenini, Adnan Menderes Universitesi Uygulama
ve Arastirma Hastanesinde dogum yapmis ve birinci
trimester tarama belirtecleri ve ense kalinhg bakilmis
kadinlar olusturmustur. Arastirmanin 6rneklemine gelisi
guzel (Convenience Sampling) Ornekleme yontemi ile
belirlenen PAPP-A 0,5 MoM degerinin altinda olan ve
serbest B hCG MoM ddzeyleri 2,5 MoM Ustl olan 50 vaka ve

200 kontrol olmak tzere 250 kadin alinmistir.

Arastirma icin Hastalarin Secimi

Arastirmaya dahil edilme kriterleri; 1. Birinci trimester
tarama testi yapilmis olmasi, 2. Gebelikte yapilan tarama
testlerinin ve dogumun hastanemizde gerceklesmis olmasi,

3. Tekil gebeligi olmasi

Arastirmadan dislama kriterleri; 1. Birinci tarama testi
yapilmamis olmasi, 2. Fetal yapisal ve kromozomal anomali
varhigl, 3. Cogul gebeligi olanlar, 4. Dogumun dis merkezde

yapilmig olmasi

Calisma Tasarimi

Hastalarin 11-14. Gebelik haftasinda midsagital planda,
notral pozisyonda bas-popo mesafesi olarak bilinen CRL
(Crown Rump-Length) ve fetal ense kalinhgi olarak bilinen
nukal translisensi (NT) o&lcimleri yapilarak milimetre
cinsinden kaydedildikten sonra ayni gun i¢inde hastalardan
vendz kan alindi. Ultrason ol¢imleri GE marka Voluson E6
(General Electric Systems Corporation®, Australia) ile
transabdominal olarak yapildi. Alinan venéz kandan
santrifuj edilerek ayrilan maternal serumda serbest 3-hCG
ve PAPP-A duzeyleri, Siemens Immulite 2000 cihazinda,
cihazin kendi kitleri kullanilarak kemiluminesans metodu ile
degerlendirildi. Elde edilen sonuglardan maternal yas, Irk,
kilo, boy ve gebelik haftasina goére duzeltiimis MoM
degerleri hesaplandi. Kisiye 6zel Down (Trizomi 21), Patau
(Trizomi 13) ve Edwards (Trizomi 18) sendromu risk
tayinlerinin yapilmasinda Prisca yaziim programi kullanildi.
PAPP-A ve serbest R3-hCG MoM degerleri ile gebelik
komplikasyonlari arasindaki iliskiyi inceleyen literatirdeki
yayinlarda farkli MoM degerleri, sinir deger olarak kabul
edilmistir (3-8). Bizim calismamizda PAPP-A icin mevcut
literatUr verileri baz alinarak alt sinir deger 0.5 MoM olarak
alinmistir. Yine serbest B-hCG icin mevcut literatlr verileri
Isiginda Ust sinir 2.5 MoM olarak alinmistir (3-8). Arastirma
verileri soru formu ile toplanmistir. Soru formu arastirmaci
tarafindan literatlre dayali olarak hazirlanmistir. Bu form,
kadinlarin yasi, obstetrik ¢zellikleri (gebelik, canli dogum,
yasayan cocuk, kuretaj, kendiliginden dusik, 610 dogum
sayisl), gebelik boyunca alinan kilo, dogum sirasinda Vicut
Kitle indeksi (VKi), mevcut sistemik hastalig, antenatal
anomali varhigi, ikinci diizey USG sonuglari, gebelik boyunca
yasanan komplikasyonlar (Preeklampsi, GHT, GDM,
intrahepatik kolestaz, plasenta previa, plasenta akreata,
erken dogum tehdidi, erken membran ruptdrd,
oligohidroamniyoz, polihidroamniyoz, IUGR, SGA, fetal

distres), dogum OykUsu (en son dogum sekli, dogum haftasi,
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dogum aninda omuz takilmasi, dogum aninda vakum
kullanimi) yenidoganin 6zellikleri (kilosu, boyu, cinsiyeti, bas
cevresi, Apgar 1/5), birinci trimester maternal serum
degerleri (maternal dogum &ncesi ve sonrasi hemogram,
PAPP-A, B-hCG degerleri) ve bebegin ense kalnhgini
sorgulayan 31 sorudan olugsmaktadir. Tum hastalarin érnek
verdigi donemdeki verileri geriye donuk olarak klinik
kayitlari ve hastane bilgisayar otomasyon sistemi
kullanilarak toplanmistir. Calismaya alinan gebeler son adet
tarihine gore 11-14. Gebelik haftasi arasinda olan ve tek
canli fetls izlenen gebelerdir. Hastalarin demografik
dagilimlari, gebelik sonuglari, ilk trimester ultrasonografi
bulgular ve biyokimyasal test verileri veri toplama formu

kullanilarak toplanmistir.

Spontan erken dogum 37. Gebelik haftasindan dnce uterin
kontraksiyonlara eslik eden servikal dilatasyon ve
efasmanla dogumun gerceklesmesi olarak tanimlanmistir.
Erken dogum tehdidi ise 20. Gebelik haftasi ile 37. Gebelik
haftalari arasinda servikal dilatasyon ve efasmandan
bagimsiz hastaneye yatis gerektirecek agri, kanama, su
gelmesi sikayeti ile basvurmus ve yatis almis sonrasinda
erken dogum yapmis ya da taburcu olmus hasta grubunu
tanimlamaktadir. intrauterin gelisme geriligi (lUGR) dogum
agirligr  gebelik  haftasindaki  bulunduklar  persentil
degerlerine gore 10. persentilin altinda olan bebekler olarak
belirlenmistir. Dogum sirasindaki fetal agirlik 2500 gr
altinda olan bebekler dusik dogum agirhgl (SGA) olarak
tanimlanmistir. Gestasyonel hipertansiyon (GHT), proteinuri
olmadan 6 saat arayla dlglilen iki kan basinci degerinin
>140/90 mmHg'nin Uzerinde olmasi olarak tanimlanmistir.
Preeklampsi ise bu kriterlere proteinurinin eklenmesi olarak
tanimlanmistir. Belirgin proteindri ise 24 saatlik idrarda
>300 mg veya rastgele alinan tek bir idrar 6rneginde 22+
dipstick degerlerinin tespit edilmesi olarak tanimlanmistir.
20. Gebelik haftasinin altindaki gebelik sonlanmasi abortus
olarak tanimlanmistir. Oligohidroamniyoz amniyotik sivi
indeksinin 5 cm’nin altinda olmasi olarak tanimlanmistir.
Polihidroamniyoz amniyon sivi indeksinin 25 cm ve Ustinde
olmasi olarak tanimlanmistir. Gestasyonel diyabetes
mellitus (GDM) 50 gr glikoz tarama testi sonrasi 1. Saat kan
sekerinin >140 mg/dI'nin Gzerinde olmasi durumunda 100
gr oral glukoz tolerans testine (OGTT) gidilmesi sonucu en az
2 degerin normalden ylUksek olmasi ya da 50 gr 1. Saatin
200 mg/dl Uzerinde olmasi olarak tanimlanmistir. GDM

ayrica 75 gr OGTT'de tek deger yuksekligi ya da aglik kan

sekerinin iki farkli giin bakilan degerlerinin 126 mg/dl ve

Uzerinde olmasi olarak tanimlanmistir.

istatiksel Analiz

Calismada elde edilen bulgular degerlendirilirken,
istatistiksel analizler icin IBM SPSS Statistics 22.0 programi
kullaniimistir. Calisma verileri degerlendirilirken niteliksel
verilerin karsilastirimasinda Ki-Kare testi, Fisher's Exact test
ve Continuity Correction (Yates) test kullanildi. PAPP-A icin
<0,5 MoM ve serbest B-hCG icin 22,5 MoM ug degerlerinin
istenmeyen gebelik sonuclart ile iliskisi analiz edilmistir. Veri
analizi icin nonparametrik testler X2 ve korelasyon icin
Spearman korelasyonu kullaniimistir. PAPP-A icin <0,5 MoM
ve serbest B-hCG i¢in 22,5 MoM ug degerleri ile obstetrik
komplikasyon gelisimi arasinda istatistiksel olarak anlamli
etkilerinin devam edip etmedigi Coklu Degiskenli Lojistik
Regresyon analizi ile arastirildi. Her bir bagimsiz degiskene
ait ODDS ratio, %95 Guven Araligi ve énemlilik dizeyleri
hesaplandi. p<0.05 i¢in sonuglar istatistiksel olarak anlamh

kabul edildi.

Etik Onayi

Arastirma protokoliine, Adnan Menderes Universitesi Tip
Fakultesi Etik Kurulu'ndan 10.11.2016 tarih ve 2016/1005
karar numarasi ile onay alinmistir. Calismaya alinan
hastalardan bilgilendirilmis onam alinmistir. Calisma

Helsinki Deklarasyonu’na gore yUratdlmuastar.

BULGULAR

Arastirmaya alinan kadinlarin calisma yaslari 16 ile 48
arasinda degismekte olup, yas ortalamasi 29,52+6,17 yildir.
Hastalarin test anindaki gebelik haftalari 11 hafta 4 gun ile
13 hafta arasinda degismekte olup ortalama 12,2+0,8
gebelik haftasidir. Hastalarin dogum yaptiklari sirada VKi'leri
16,90-48,90 kg/m2 arasinda degismekte olup ortalama
deger 29,11+5,65 kg/m2'dir. Gebelik stresince alinan kilo 0-
25 kg arasinda degismekte olup ortalama deger 9,07+4,68
kg'dir.

Olgularin PAPP-A duzeyleri 0,11 ile 2,81 MoM arasinda
degismekte olup, ortalamasi 0,92+0,40 MoM'dir. B-hCG
dizeyleri 0,30 ile 8,80 MoM arasinda degismekte olup,
ortalamasi 1,36+0,98 MoM'dir. NT MoM degerleri 0,20 ile
2,95 arasinda olup ortalama deger 0,92+0,31 MoM'dir.

Olgularda ortaya ¢ikan obstetrik komplikasyonlarin
insidansina bakildiginda; 19 hastada preeklampsi (%7,6), 18
hastada gestasyonel hipertansiyon (GHT) (%7,2), 47 hastada
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gestasyonel diyabetes mellitus (GDM) (%18,8), 3 hastada
intrahepatik kolestaz (%1,2), 2 hastada plasenta akreata
(%0,8), 13 hastada plasenta previa (%5,2), 72 hastada erken
dogum tehdidi (EDT) (%28,8), 30 hastada erken membran
rapturd (EMR) (%12), 32 hastada oligohidroamniyoz (%12,8),
13 hastada polihidroamniyoz (%5,2), 36 hastada intrauterin
gelisme geriligi (IJUGR) (%14,4), 50 hastada yasina gore
kiicuk bebek (SGA) (%20), 39 hastada fetal distres (%15,6),
39 hastada erken dogum eylemi (%15,6) gelismistir (Tablo
1).

Calismaya katilan 250 gebelikten 47'si (%18,8) GDM tanisi
almistir. Maternal serum PAPP-A<0,5 MoM seviyelerinde
GDM tanisi alan gebe sayisi 12 (%35,3) olup dusuk PAPP-A
degerleri ile GDM arasinda anlaml istatiksel iliski
saptanmistir (p=0.008). (ODDS Ratio: 2.82, %95 ClI: 1.28-
6.22) (Tablo 2).

Tablo 2. PAPP-A Diizeyinin Risk Faktérleriyle lliskisi

Tablo 1. Obstetrik Komplikasyonlarin insidansi

Sayi (n) Yizde (%)

Preeklampsi 19 7.6
GHT 18 7.2
GDM 4 18,8
Intrahepatik 3 12
Kolestaz

Plasenta Akreata 2 0,8
Plasenta Previa 13 5.2
EDT 72 28,8
EMR 30 12
Oligohidroamniyoz 32 12,8
Polihidroamniyoz 13 5,2
IUGR 36 14,4
SGA 50 20
Fetal Distres 39 15,6
Preterm Eylem 39 15,6

GHT: Gestasyonel Hipertansiyon, GDM: Gestasyonel Diyabetes Mellitus,
EDT: Erken Dogum Tehdidi, EMR: Erken Membran Riptird, IUGR:
intrauterin Gelisme Geriligi, SGA: Small For Gestational Age

PAPP-A<0,5 MoM
(n=34, %13,6)
n (%)
Antenatal Anomali 0 (%)
Preeklampsi 3 (%8,8)
GHT 2 (%5,9)
GDM 12 (%35,3)
intrahepatik Kolestaz 0 (%0)
Plasenta Akreata 0 (%0)
Plasenta Previa 0 (%0)
EDT 30 (%88,2)
EMR 9 (%26,5)
Oligohidroamniyoz 11 (%32,4)
Polihidroamniyoz 9 (%26,5)
IUGR 9 (%26,5)
SGA 13 (%38,2)
Fetal Distres 8 (%23,5)
Preterm Dogum 26 (%76,5)

PAPP-A>0,5 MoM
(n=216, %86,4)
n (%) P ODDS Ratio
11 (%5,1) 0.369
16 (%7,4) 0,730
16 (%7,4) 21,000
35 (%16,2) 30.008** 2,82
3(%1,4) 21,000
2 (%0,9) 21,000
13 (%6) 21,000
42 (%19,4) '0.001** 31,07
21 (%9,7) '0.012%* 3,43
21 (%9,7) 30.001** 4,44
4 (%1,9) 20,001** 19,08
27 (%12,5) '0.045*% 2,52
37 (%17,1) 10.004%* 2,99
31 (%14,4) '0.264
13 (%6) 10.001** 10,25

TYates Continuity Correction Test 2Fisher’s Exact Test 3Ki-Kare Test, *p<0.05, **p<0.01, GHT: Gestasyonel Hipertansiyon, GDM: Gestasyonel Diabetis Mellitus,
EDT: Erken Dogum Tehdidi, EMR: Erken Membran Riiptird, IUGR: intrauterin Gelisme Geriligi, SGA: Small For Gestational Age, n: Sayi, %: Yiizde

Maternal serum serbest 3-hCG 2,5 MoM Uzerinde GDM ile
anlamli istatiksel iliski saptanmamistir (p>0.05) (Tablo 3).

Calismaya katilan 250 gebenin 72'sinde (%28,8) EDT
gelismistir. PAPP-A<0,5 MoM seviyelerinde EDT tanisi alan
gebe sayisi 30 (%88,2) olup dusuk PAPP-A degerleri ile EDT
arasinda anlamli istatiksel iliski saptanmistir (P=0.001)

(ODDS Ratio: 31.07, %95 Cl: 10.38-93.0) (Tablo 2).

Gebelerin 39'unda (%15,6) 37. Gebelik haftasindan once
dogum eylemi gerceklesmistir. Erken dogum yapan
gebelerin ortalama dogum haftasi 31,6+4,2 (24-36. Gebelik
haftalari) olarak bulunmustur. PAPP-A degeri <0,5 MoM
altinda olup erken dogum yapan 26 (%76,5) gebe tespit

edilmistir. DUsuk maternal serum PAPP-A seviyeleri ile
erken dogum arasinda anlamli istatiksel iliski saptanmistir

(p=0.001) (Tablo 2).

2,5 MoM ve Uzerinde olan maternal serum serbest 3-hCG
degerleri ile EDT ve erken dogum eylemi arasinda anlamli

bir istatiksel iliski bulunamamistir (p>0.05) (Tablo 3).

Arastirmaya katillan 250 gebenin 30'unda (%12) EMR
saptanmis olup PAPP-A dizeyi 0,5 MoM degerinin altina
dustigunde EMR gorulme riski istatiksel olarak anlamli
artmaktadir (p=0.012) (ODDS Ratio: 3.43, %95 Cl: 1.38-8.09)
(Tablo 2).
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Maternal serum serbest [B-hCG 2,5 MoM Uzerindeki

degerlerde ise EMR gelismesi arasinda anlamh istatiksel

Tablo 3. 3-hCG Diizeyinin Risk Faktérleriyle lliskisi

iliski saptanmamistir (p>0.05) (Tablo 3).

[3-Hcg<2,5MoM (n: 234,
%93,6)
n (%)
Antenatal Anomali 11 (%4,9)
Preeklampsi 18 (%8)
GHT 17 (%7,6)
GDM 42 (%18,7)
intrahepatik Kolestaz 3(%1,3)
Plasenta Akreata 2 (%0,9)
Plasenta Previa 12 (%5,3)
EDT 63 (%28)
EMR 28 (%12,4)
Oligohidroamniyoz 29 (%12,9)
Polihidroamniyoz 10 (%4,4)
IUGR 33 (%14,7)
SGA 47 (%20,9)
Fetal Distres 36 (%16)
Preterm Dogum 70 (%31,1)

3-Hcg=2,5MoM (n:16, P
%6,4)

n (%)

0 (%0) 20.609
1 (%4) 0,703
1 (%4) 21,000
5 (%20) 20.793
0 (%0) 21,000
0 (%0) 21,000
1 (%4) 21,000
9 (%36) 20.485
2 (%8) 20,748
3(%12) 21,000
3(%12) 20.129
3(%12) 21,000
3(%12) '0.429
3(%12) 20.776
8 (%32) '1.000

1Yates Continuity Correction Test 2Fisher’s Exact Test , GHT: Gestasyonel Hipertansiyon, GDM: Gestasyonel Diabetis Mellitus, EDT: Erken Dogum
Tehdidi, EMR: Erken Membran Riptiirii, IUGR: intrauterin Gelisme Geriligi, SGA: Small For Gestational Age, n: Sayi, %: Yiizde

PAPP-A duzeyi ile oligohidroamniyoz arasinda istatistiksel
olarak anlaml iliski bulunmaktadir (p=0.001) (ODDS Ratio:
4.44, %95 Cl: 1.90-10.37) (Tablo 2).

PAPP-A dulzeyi ile polihidroamniyoz arasinda istatistiksel
olarak anlamli iliski bulunmaktadir (p=0.001) (ODDS Ratio:
19.08, %95 Cl: 5.47-66.5) (Tablo 2).

Maternal serum serbest B-hCG 2,5 MoM Uzerinde gerek
oligohidroamniyoz gerekse polihidroamniyoz agisindan

anlamli istatiksel iliski saptanmamistir (p>0.05) (Tablo 3).

IUGR calismaya katilan 250 gebeligin 36'sinda (%14,4) tespit
edilmistir. Maternal serum PAPP-A<0,5 MoM degerlerinde
IUGR tanisi alan gebe sayisi 9 (%26,5) olup PAPP-A duzeyi ile
IUGR  arasinda
bulunmaktadir (p=0.045) (ODDS Ratio: 2.52, %95 Cl: 1.06-
5.97) (Tablo 2).

istatistiksel ~ olarak  anlamh iliski

Serbest R-hCG'nin 2,5 MoM Uuzerinde olmasi ile IUGR
gelisimi arasinda anlamli istatiksel iliski saptanmamistir

(p>0.05) (Tablo 3).

PAPP-A duzeyi ile SGA arasinda istatistiksel olarak anlaml
iliski bulunmaktadir (p=0.004) (ODDS Ratio: 2.99, %95 Cl:
1.38-6.51) (Tablo 2).

Serbest B-hCG'nin 2,5 MoM Uzerinde olmasi ile SGA
arasinda anlamli istatiksel iliski saptanmamistir (p>0.05)

(Tablo 3).

Bu calismada PAPP-A 0,5 MoM degerinin altinda olan
grupta analiz edilen diger gebelik komplikasyonlari olan
preeklampsi, GHT, plasenta previa, plasenta akreata,
intrahepatik kolestaz, fetal distres, mudahaleli dogum
(Forceps, vakum uygulamalar)) arasinda anlaml iligki

saptanmamistir (Tablo 2).

Calismamiza aldigimiz 250 gebenin B-hCG MoM duzeyleri
25 MoM Ustt olan grupta baktigimiz gebelik
komplikasyonlari arasinda yapilan analizlerde istatistiksel

olarak anlamliiliski saptanmamistir (p>0.05) (Tablo 3).

TARTISMA

Calismamizda PAPP-A<0,5 MoM degeri ile GDM, EDT, erken
dogum, EMR, oligohidroamniyoz, polihidroamniyoz, IUGR,
SGA ve preterm dogum gelisimi arasinda iliski saptanmustir.
Calismamizda serbest [-hCG icin duzeltilmis sinir deger
22,5 MoM olarak alinmis olup irdeledigimiz obstetrik

komplikasyonlar ile birliktelik saptanmamistir.

PAPP-A seviyesinin dusuklUgu ile erken dogum ve abortus
arasinda iliski olabilecegi ilk kez Westergraad ve
arkadaslarinin 1983 yilinda yapmis olduklar calismada 6ne

surdlmustar (9).

5297 hasta Uzerinde Ong ve arkadaslan yaptiklari
retrospektif bir calismada bizim ¢alismamizda elde ettigimiz
sonuglara benzer olarak dusuk PAPP-A MoM degerlerinin

GDM ve IUGR ile iligskisi oldugunu géstermislerdir (10).
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Ancak farkl olarak dusik PAPP-A seviyeleri ile 37. Gebelik
haftasinin  alti  spontan dogum eylemi ile iliski
saptamamislardir (10). Calisma sonuglarimiz PAPP-A'nin 37.
Haftadan o©Once preterm eylem nedeniyle basvuran
hastalarda dusuk oldugunu gostermistir. 37. Haftadan 6nce
preterm eylem nedeniyle yatis yapilan 72 hastadan 39'unda
preterm dogum gerceklesmistir. Tekil 1734 gebe ile yapilan
retrospektif bir calismada dusik PAPP-A seviyelerinin hem
erken dogum tehdidi hem de spontan erken dogum ile

iliskili oldugu gosterilmistir (11).

Genis kapsamli baska bir calismada 54722 gebe incelenmis
ve calismamizdaki sonuglara benzer preterm dogum ile
PAPP-A  dusuklugl arasinda iliski  bulunmustur. Bu
calismada ayrica dogum haftasi kiguldikce PAPP-A MoM
degerlerinin daha da dustugu gozlenmistir (12). Fetal ya da
maternal sebeplerle gerceklesen preterm dogumlarda
anormal plasentasyon ve vaskller remodeling sorumlu
tutulmaktadir. Dolayisiyla tim preterm dogumlarda ayni
mekanizma sorumlu tutuldugundan, anormal plasentasyon
ve buna bagli serumda ortaya ¢ikan serum belirteglerinin

erken dogumu ongorebilecegi bildirilmistir (13, 14).

248 hastada Uzerinde yapilan bir c¢alismada birinci
trimesterde bakilan PAPP-A degerleri <0,4 MoM ve 20,4
MoM degerleri cut-off alinarak gebelik komplikasyonlari
acisindan  degerlendirilmistir.  Sonuglar incelendiginde
PAPP-A MoM degerleri distk olmasi preeklampsi ve SGA ile
iliskili bulunmustur. Ancak sadece PAPP-A degerlerini ele
alarak bu sonuca varmak igin bu test tek basina ele alinirsa

sensitivite ve spesifitesi yeterli degildir (15).

FASTER (First & Second Trimester Evaluation of Risk Trial)
calismasinin  sonuglarina  bakildiginda  PAPP-A'nin 5.
Persentil altindaki degerlerinin 24 hafta alti spontan fetal
kayip, preterm dogum, GHT, preeklampsi ve dusik dogum
agirhgi ile iliskisini tespit etmistir. Bu ¢alismada bahsedilen
PAPP-A'nin 5. persentile denk gelen degeri 0,46 MoM'dir.
Bizim c¢alismamizda PAPP-A MoM degeri icin cut-off
degerimiz 0,5 MoM olarak belirlenmis olup bu calismadaki

sinir degere oldukga yakindir (1).

Bizim ¢alismamizda da alt sinir cut-off degeri PAPP-A igin
0,5 MoM alindiginda SGA i¢in sonuglar anlamli ¢ikmis olup;
yine bu calismaya benzer olarak bizim ¢alismamizdaki gibi
ayni iliski B-hCG seviyeleri icin gosterilememistir. 2013
yilinda yapilmis olan baska bir calismada PAPP-A MoM

medyan degeri preeklampsi, SGA, preterm dogum ile

birliktelik gosteren gebelerde ¢alisma populasyonuna goére

anlamli olarak duisuk bulunmustur (16).

Bizim c¢alisma sonuglarimizda da dusuk PAPP-A MoM
degerleri SGA, preterm dogum ile iliskili olarak bulunmus
olup ancak bu calismadan farkl olarak preeklampsi ile
disuk PAPP-A MoM degerleri arasinda herhangi bir iliski
saptanmamistir. Yine calisma prensipleri benzer baska bir

calismada da benzer sonuglar elde edilmistir (17).

Calismamizda birinci  trimester serum belirteclerinden
serbest [3-hCG'yi de incelemis olmamiza ragmen
irdeledigimiz obstetrik komplikasyonlar ile serbest 3-hCG
seviyeleri arasinda anlamli iliski saptanmamistir. Literatiru
inceledigimizde serbest B-hCG ile yapilmis c¢alismalarda
obstetrik komplikasyonlar ile celiskili sonuglar saptandig
gbzlenmistir. Ong ve arkadaslarinin 5297 hasta Uzerinde
yaptigl ve birinci trimester serum markerleri ve gebelik
komplikasyonlari arasindaki iliskiyi inceledigi calismalarinda
PAPP-A ve serbest 3-hCG MoM degerlerinin azalmasi ile
obstetrik komplikasyonlarin iliskisini irdelemistir. Ozellikle
her iki belirtecinde 10. persentil ve alti degerlerin GDM ile
iliskisi oldugu bildirilmistir (10). Bizim ¢alismamizda Ong ve
arkadaslarinin bulgularindan farkli olarak serbest 3-hCG
MoM degerlerinin GDM ile iliskisi tespit edilmemistir.
Goetzinger ve arkadaslari ise c¢alismalarinda bizim
calismamizdan farkli olarak serbest B-hCG degerlerinin 90.
Persentil ve Uzerinde olmasi ile (Bu ilgili calisma verilerinin
analizinde 1,97 MoM degerine denk gelmekte) SGA gelisimi

arasinda iliski gdstermislerdir (18).

Yine bu calismada serbest R-hCG duzeylerindeki artis
plasental villuslarin ortamdaki dusik oksijen varligina
verdigi yanit ile iliskilendirilmistir. 2012 yilinda Savvidou ve
arkadaslari tarafindan yapilmis bir calismada bizim
calismamizda elde ettigimiz sonuclara benzer sekilde
serbest B-hCG ile GDM arasinda herhangi bir iliski
gosterilememistir (19). Ancak yine bu calismada bizim elde
ettigimiz bulgulara benzer olarak distuk PAPP-A seviyeleri

ile GDM arasinda iliski oldugu gosterilmistir.

SONUC

Calismamizda maternal serum PAPP-A dulzeltilmis MoM
sinir degeri <0,5 MoM olarak alindiginda IUGR, SGA, GDM,
EDT, erken dogum eylemi, EMR, oligohidroamniyoz,
polihidroamniyoz gelisimi arasinda istatiksel olarak anlamli
iliski saptanmistir. Calismamizda baktigimiz diger gebelik
komplikasyonlari GHT, preeklampsi, intrahepatik kolestaz,
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plasenta previa, plasenta akreata) ile dusiuk PAPP-A MoM
degerleri arasinda anlamh iliski ~ saptanmamistir.
Calismamizda serbest 3-hCG icin duzeltilmis sinir deger
22,5 MoM olarak alinmis olup irdeledigimiz gebelik
sonuglari ile anlamli birliktelik saptanmamistir. Calismamizi
mevcut literatlr bilgileri desteklemekte olup bu konu ile

ilgili daha genis kapsamli calismalara ihtiyag vardir.
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Ratlarda Omega-3 Yaginin Akustik Traumaya Etkisi

Effect of Omega-3 Oil on Acoustic Trauma in Rats

Gizem Babaoglu Demiroz! “*", Belde Culhaoglu?“=", Seyra Erbek!

1 Kulak Burun Bogaz Hastaliklari Anabilim Dali, Bagkent Universitesi Ankara Hastanesi, Ankara /Tiirkiye

2 Odyoloji Béliimii, Ondokuz Mayis Universitesi Saglik Bilimleri Fakiiltesi Samsun/Tiirkiye

Ozer

Akustik travmaya bagli isitme kaybi sik goriilen isitme kaybi nedenlerindendir. Akustik travma sonrasinda tiiy hiicrelerinin hasari
sonucu kalici veya gegici isitme kayiplari gortiliir. Gliglii bir antioksidan olarak bilinen Omega-3 yag asidi, viicudun lretemedigi ve
disaridan alinmasi gereken bir yagdir. Calismamizin amaci Omega-3 kullaniminin akustik travma tizerine etkisini arastirmaktir.
Calismamiza 24 adet saglikli, ortalama agirliklari 350 gr, yas ortalamasi 12 ay olan Sprague Downey cinsi erkek ratlar ddhil
edilmistir. Ratlar her grupta 8'er olacak sekilde 3 gruba ayrilmistir. Birinci gruba viicut agirliklarinin 150 mg/kg sivi Omega-3 yag
asidi akustik travma éncesinde ve sonrasinda verilmistir. ikinci gruba akustik travma olusturmadan sadece Omega-3 yag asidi
ayni dozda verilmistir. Uciincii gruba ise sadece akustik travma uygulanmistir. Akustik travma éncesi, akustik travma sonrasi ve
akustik travma sonrasi 10. giin isitme fonksiyonlari distorsiyon iriinii oto akustik emisyon (DPOAE) ile degerlendirilmistir. Akustik
travma oncesi yapilan olciimlerde tiim ratlarin esikleri benzer olarak bulundu (p>0,005). Akustik travma uygulanan iki grup
DPOAE ol¢iimleri karsilastirildiginda travma dncesi Omega-3 yag asidi kullanan grubun isitme esiklerinin korundugu ve esikler
arasi fark olmadigr saptanmistir. Omega-3 kullanmayan grupta ise esikler anlamli sekilde diismistiir. Akustik travma uygulamasi
sonrasi 10. giinde yapilan olciimlerde ise kontrol grubunun isitme esiklerinin akustik travma oOncesi esiklerine yakin oldugu
belirlendi. Sadece Omega-3 kullanan grubun isitme esiklerinde bir degisiklik bulunmadi. Calismamizin sonucunda Omega-3 yag
asidinin kullaniminin akustik travmada koruyucu etkisi oldugu gortlmdistiir.

Anahtar Kelimeler: akustik travma, DPOAE, isitme kaybi, Omega-3

ABSTRACT

Acoustic trauma is a common reason for hearing loss and it can result in permanent or temporary hearing loss due to hair cell
degeneration. Omega-3 fatty acid is a well-known antioxidant for cell protection and strengthening immune system. The aim of
this study is to evaluate the usage of Omega- 3 fatty acid on acoustic trauma. 24 healthy, mean weight 350 gr and mean age of
12 months of Sprague Downey male rats were included in our experimental study. Rats were examined in 3 equal numbers of
groups. 1st group was given Omega-3 fatty acid pre and post acoustic trauma (150mg/kg). 2nd group was not exposed to acoustic
trauma, only given Omega-3 fatty acids, and 3rd group was exposed to only acoustic trauma and not given Omega-3 fats. DPOAE
test were done 3 times to each group of rats as; before acoustic trauma, after acoustic trauma and 10 days later than acoustic
trauma. Prior to the acoustics trauma, hearing threshold results of the rats were similar (p> 0,005). When two groups that were
exposed to acoustic trauma were compared; 1st group of rats that were given Omega-3 fatty acid before acoustic trauma was
examined that omega-3 fatty acid has a preservative effect on acoustic trauma due to similar DPOAE thresholds before and after.
The group of rats which were exposed to acoustic trauma without any omega-3 fatty acid given had a significant decrease of
DPOAE thresholds after acoustic trauma, but able to recover almost the first thresholds after 10th day of the exposure. The group
of rats that were given only Omega-3 fatty acid had no negative or toxic effect of Omega-3 fatty acid usage. As a result, in
comparison of groups; preservative effect of usage of Omega- 3 fatty acid was determined due to acoustic trauma exposure.

Keywords: acoustic trauma, DPOAE, hearing loss, Omega-3

GiRiS sese maruz kalma sonucu ortaya ¢ikan gegici veya kalici
GUnumaz iletisim ¢aginda ve gelismekte olan toplumlarda isitme kaybidir (1, 2).

yuksek siddette sese maruz kalma isitme kaybinin en

N ) ) o o L Yiksek siddetteki sese maruz kalmak, kokleada mekanik
onemli nedenlerinden birisidir. Gurdltiye bagh isitme

o . hasara ve metabolik degisikliklere sebep olur. Kokleada
kayiplari kisa ve uzun sureli sese maruziyet sonrasinda

. - . L ) ) korti organinda bulunan i¢ ve dis tlylu hucrelerin
aciga cikabilir. Akustik travma, kisa sureli yiksek siddetteki

stereosilyalari kaybolmaya baslar, gurultiye maruziyet
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devam ettikge tUyli hicreler ve destek hucreler olur
(apopitozis). Bu durum néral sinapslarda, geri dénusimsuiz
fonksiyon kaybina yol agar ve sonug olarak isitme kaybi

meydana gelir (3, 4).

Akustik travma ile kokleada mikro dolasim bozulur ve doku
oksijenizasyonu azalir. Akustik travma tedavisinde amag,
dolasimin  arttirlmasi, ortaya ¢ikan  metabolitlerin
uzaklastinimasi ve zarar goren hucrelerin onarimi igin

destegin saglanmasidir (5, 6).

Literaturde akustik travma tedavisinde kullanilan yéntemler
ile ilgili farkh cahsmalar bulunmaktadir. Yang ve ark.
yaptiklari calismada bagisiklik sisteminin glcli olmasinin
akustik travma etkilerini azalttigi bildirmiglerdir (7). Temel
vitamin ve yaglarin vicudumuza yeterli miktarda alinmasi
genel sagligimiza ve bagisiklik sistemimize pozitif etkileri

bulunmaktadir (8).

Omega-3, vilcut tarafindan yapilamayan ve disaridan
yiyeceklerle alinmasi gereken, antioksidan &zelligine sahip
doymamis yag asitlerinden biridir. Omega-3 diger bir adiyla
“alfa linolenik asit” olarak da bilinir, en fazla baliklarda,
ceviz, badem gibi yagh tohumlarda, soya filizi, kuru fasulye,
nohut, keten tohumu ve yesil yaprakli sebzelerde

bulunmaktadir (9).

Omega-3 kullaniminin isitme ile iliskisini arastiran
calismalarda yasa bagh isitme kaybinda isitme kaybini
engelleyici ya da geciktirici etkiye sahip oldugu, uzun dénem
dizenli omega-3 kullaniminin progresif isitme kaybinda
Onleyici ve koruyucu etkisinin oldugundan bahsedilmistir
(10, 11).

Yiksek ses maruziyetinin tamamen 6nlenmesi mumkdn
olmadigindan, hicrelerin biyokimyasal hasardan korunmasi
ve glclendirilmesi koruyucu tedavi yontemleri arasinda en
onemlisidir. Hayvanlarda akustik travma ve etkileri Gzerine
farkli calismalar bulunmaktadir. Ancak akustik travma ve
omega-3'Un  etkileri  Gzerinde yapilan  calismalara
rastlaniimamistir. Calismamizin amaci; ratlarda oral sivi
formda omega-3 yag asidinin akustik travmaya etkilerini

arastirmaktir.

GEREC VE YONTEM

Calismamiz Baskent Universitesi Hayvan Deneyleri Yerel
Etik Kurul onayr alindiktan sonra (DA16/37) Baskent
Universitesi Hayvan Deneyleri Laboratuvari Universitesi

hayvan deneyleri laboratuvarinda gerceklestirildi.

Calismada, uluslararasi Helsinki Deklarasyonu'nda bildirilen
hayvan bakim ve kullanimi ile ilgili kurallara uyuldu.
Calismamizda glc analizi G-Power (3.1.9.3) (12) programi
kullanilarak yapildi ve gl analizi sonucuna gore (%95 gug;
0=0.05) her bir grupta 8 rat olacak sekilde toplam 24 (3
grup) rat calismaya alindi. Calisma sonrasi tim ratlar

servikal dislokasyon yéntemi ile sakrifiye edildi.

Deney hayvanlari;

Calismamiza 24 adet, 12 aylik, ortalama 350 gram
agirliginda, saglkli Spraquey Downey erkek ratlar dahil
edildi. Ratlar; ayni oda ve esit kosullarda 12 saat aydinlik, 12
saat karanlkta 20- 22°C sicaklikta, serbest yemek ve su
alabildikleri, arka plan gurGltld" seviyesinin 50 dB SPL'nin

altinda oldugu kafeslerin icerisinde barindirildi.

TUm ratlarin otoskopik muayeneleri ve isitme olcumleri
genel anestezi altinda yapilip, dis kulak yolundaki debris ve
busonlar deney o&ncesinde temizlendi. Genel anestezi,
Ketamine HCL (Ketalar Ampul®, Pfizer®, istanbul) 60mg/kg.
intraperitoneal ve Xylazine HCl (Rompun Ampul®©, Bayer®,

istanbul) 6mg/kg. intraperitoneal (iP) verilerek sagland.

Ratlara akustik travma olusturmak icin 60 dB SPL. gurultu
izolasyonu saglanan kabinde, 103 dB SPL siddetinde beyaz
guraltt (White noise) serbest alanda 4 saat boyunca
uygulandi. GUrultd Interacoustics AC 40 (Interacoustics
Assens®, Danimarka) model odyometre cihazindan
Interacoustics AP 70 (Interacoustics Assens®, Danimarka)
model yUkselticiye, oradan da iki adet hoparlore aktarilarak

uygulandi.

Literatirde omega-3 kullanimi ile ilgili yapilan farkh
calismalar bulunmaktadir. Ratlarin omega-3' 200 mg'a
kadar tolere edebildigi ve farkli hastalik gruplarinda 6nleyici
ve tedavi edici etkilerinin bulundugu arastirmalar
bulunmaktadir. Ratlarin bu 0Ozelligi gbz 6nine alinarak
calismamizda omega-3 kullanimi 150 mg/kg olarak
belirlendi. Calismamizda ratlara omega-3 gavaj yoluyla

belirlenen dozda glinde bir kez verilmistir (13).

Calisma Gruplari:

1. Grup (Omega 3 + akustik travma): Deney hayvanlarinin
(n=8) her birine akustik travma uygulamasindan 3 gtin 6nce,
glinde bir defa 50 mg sivi Omega-3 yag asidi gavaj yolu ile
verildi. Akustik travma sonrasi 10 gin boyunca Omega 3
yagl kullanimi ayni mg esas alinarak her gin duzenli

verilmeye devam edildi.
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2. Grup (Omega 3): Deney hayvanlarinin (n=8) her birine
akustik travma uygulamasi yapilmadan 10 gin suresince,

glinde bir defa 50 mg sivi Omega 3 yag| gavaj yolu ile verildi.

3. Grup (akustik travma): Deney hayvanlarinin (n=8) her biri
akustik travmaya maruz birakildi ancak herhangi bir ilag

uygulamasi yapiimadi.

DPOAE Testi Uygulamasi:

Calismaya dahil edilen ratlarin isitmelerinin
degerlendirilmesi, dig tayld hucrelerin fonksiyonunun
belirlenmesi icin oto akustik emisyon (OAE) dl¢timleri yapildi.
Olciimlerde daha genis frekans araligini degerlendirebilmek
icin Distorsiyon Product Oto akustik Emisyon (DPOAE) testi
kullanildi. Tum ratlara akustik travma 6éncesi DPOAE testi
yapildi ve sinyal gurultl orani (SNR) 3dB'nin Uzerinde olan
ratlar calismaya dahil edildi. DPOAE o&lcimleri akustik
travma uygulamasindan 3 giin dncesinde, akustik travma
sonrasi ve akustik travma sonrasi 10. ginde olmak Uzere
toplam 3 kez her iki kulak icin ayri ayri degerlendirildi. Tim
gruplarin  DPOAE  dlcimleri es zamanlh  olarak,
MadsenCapella 2 (GN Otometrics®, Danimarka) OAE 6l¢im
cihazi ile yeni dogan probu kullanilarak gerceklestirildi.
DPOAE olcim parametresi olarak f2 ve f1 frekanslan
arasindaki oran (f2/f1) 1.22 olacak sekilde, L1-L2 seviyeleri
arasindaki fark 10 dB SPL (L1 = 65 dB SPL, L2 = 55 dB SPL)
olarak, 2f1-f2 frekansinda &lguldi. DPOAE 6l¢Umleri sonucu,
2002, 4004, 6064, 7998 ve 9854 Hz frekanslarinda olusan
sinyal gUrultl oranlari (SNR) kaydedildi.

istatistiksel Analiz:
Calismaya alinan veriler sosyal bilimler icin hazirlanmis

istatistik program (SPSS) surim 22.0 kullanilarak analiz

edilecektir (IBM SPSS Statistics for Windows, Armonk, NY:
IBM Corp.). Verilerin normal dagilima uygunlugu Shapiro
Wilk testi kullanilarak yapildi.  Olclimle  belirlenen
degiskenler icin aritmetik ortalama standart sapma (X£SS)
kullanilarak hesaplamalar yapilmistir.  Analizlerde
parametrik kosullar saglandigi takdirde tekrarli élcimlerde
varyans analizi, parametrik olmayan kosullar saglandig
takdirde ise Kruskal Wallis istatistiksel analizi yapilmistir.
Sonuclar % 95lik given araliginda olacak ve anlamlilik

p<0.05 dizeyinde degerlendirildi.

BULGULAR

Omega-3 yag asidinin akustik travma Uzerine olan etkisini
arastirdigimiz cahsmamiza 24 rat dahil edilmistir.
Calismaya dahil edilen 24 adet saglikl, Spraquey Downey
ratlar yas, cinsiyet ve agirlik bakimindan benzer 6zellikte

olup, ratlar 12 aylik, erkek ve ortalama 350 gr agirhgindadir.

Akustik travma o©ncesi butun ratlarda DPOAE odlcimleri
yapilmis ve tium ratlarda emisyon cevabi elde edilmistir.
Akustik travma Oncesi omega-3 yag asidi kullanmaya
baslayan ve travma sonrasi kullanimina devam eden
grubun tim frekanslarda DPOAE sonuglari
karsilastirildiginda istatistiksel olarak anlaml bir fark

saptanmamistir (p>0.05) (Tablo 1).

Akustik travmaya ugramayan ve 10 glin stresince Omega 3
kullanan grubun (2. grup) tim frekanslarda DPOAE
sonuglar arasinda istatiksel olarak anlamh bir fark
saptanmamistir (p>0.05) Akustik travmaya ugrayan ancak
Omega 3 kullanmayan grubun (3. grup) tum frekanslarda
DPOAE sonuclar arasinda istatiksel olarak anlamli bir fark

saptanmistir (p<0.05) (Tablo 2).

Tablo 1. Akustik travma 6ncesi ve sonrasi Omega-3 yag asidi kullanan grubun DPOAE sonuglari

Frekanslar ilk @lciim DPOAE

2002 Hz 2,73+ 7,01 3,7616,76
4004 Hz 8,9016,64 8,7849,53
6064 Hz 17,34£14,13 16,18+14,68
7998 Hz 20,18+16,49 22,06+£14,38
9854 Hz 26,65+15,18 25,87+14,41

ikinci Olgiim DPOAE

Son Olgiim DPOAE P degeri

ilk-ikinci 6l¢tim:0,518
2,3649,95 ikinci-son 6lciim: 0,698

ilk-son 8lciim: 0,887

ilk-ikinci 6lctim: 0,897
7,86+10,79 ikinci-son 6l¢iim: 0,469
ilk-son 6lgiim:0,326
ilk-ikinci &lctim: 0,679
ikinci-son élgiim: 0,897
ilk-son 6l¢iim:0,266
ilk-ikinci 6lcim:0, 215
ikinci-son 8l¢iim: 0,408
ilk-son 6lgiim:0,836
ilk-ikinci 6lgtim: 0,856
ikinci-son 6l¢iim: 0,959
ilk-son 6lciim:0,518

15,58+14,91

20,89+16,18

24,90+15,96

DPOAE: distorsiyon Uriinii oto akustik emisyon
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Tablo 2. Gruplar arasi DPOAE éiciimlerinin karsilastiriimasi

Grup 1 Grup 2 Grup 3
Frekanslar ilk DPOAE  Son DPOAE degeri ilk DPOAE  Son DPOAE degeri ilk DPOAE  Son DPOAE degeri
2002 2,73£7,01  2,36£9,95 0,887 4,08+7,17  2,31+7,89 0,301 7,90+502  511+6,82 0,245
4004 8,90+6,64  7,86£10,79 0,326 8,44+11,68 6,94+9,79 0,587 11,90+9,79 15964899 0,163
6064 17,34£14,13 15,58+14,91 0,266 11,20+19,51 12,43+16,15 0,796 22,35+14,65 23,97+1824 0,642
7998 20,18+16,49 20,89+16,18 0,836 18,54+17,88 18,63£19,52 0,979 25,84412,38 24,56+17,05 0,717
9854 26,65+15,18 24,90£1596 0,518 21,07+19,42 18,78+£19,21 0,121 28,31+14,13 25,87+1595 0,518

DPOAE: distorsiyon Uiriinii oto akustik emisyon

TARTISMA

Yasadigimiz cevrede isitmemizi olumsuz etkileyen ve yaygin
olarak  karsilastigimiz  problemlerden  biri  akustik
travmalardir. Yuksek sese bagl isitme kayiplari en sik
rastlanan ve en ¢ok arastirilan konular arasinda olup tani ve
tedavisi zor bir saglik sorunudur. Bu nedenle konu ile ilgili
olarak hem deneysel hem de klinik calismalar
yapilmaktadir. Akustik travmadan korunmayi, akustik
travmaya bagl isitme kayiplarinin tedavisinde kullaniimak
ve yeni tedavi yontemlerini. gelistirmek tzere planlanmis bu
calismada, omega-3 yaginin akustik travmaya olan etkisi

arastirilmistir.

GUnUumuzde deneysel c¢alismalar yapilirken yapilan
calismanin ihtiyaci ve amacina gére farkli deney hayvanlari
kullaniimaktadir. Literatirde i¢ kulak yapisal 6zelliklerinin
birbirine benzer olmasi sebebiyle en ¢ok kullanilan deney
hayvanlari guinea pig ve ratlardir (14). Bu bilgiler
dogrultusunda biz de calismamizda, benzer i¢ kulak
Ozellikleri, kolay ulasilabilir olmalari, yasam kosullarina
cabuk adapte olmalari ve orta kulak enfeksiyonlarina

direngli olmalari sebebiyle ratlari tercih ettik.

Literatirde yapiimis  ¢alismalarda  akustik  travma
modellerinde kullanilan guraltinun cinsi, frekansi, siddeti,
suresi ve yontemi arasinda farkh uygulamalar vardir. Bu
farkhhk calismalarin  karsilastirilmasini ve bir arada
degerlendirilmesini zorlastirmaktadir. Ancak literatirde
bulunan travma modellerini inceledigimizde; Lee ve ark.
akustik travma modeli olarak 116 dB SPL dar bant
glraltiyd 6 saat uygularken (15) Manohar ve ark. 12 kHz.
126 dB SPL dar bant gurlltiyld 2 saat uygulayarak
gerceklestirmislerdir (16). Akustik travma modeli icin Choi
ve ark. 4 kHz 105 dB oktav bant glraltiyd 6 saat suresince
uygulamislardir (17). Culhaoglu ve ark. 12 saat suresince 4

kHz 107 dB SPL.. siddetinde beyaz guriltd uygulayarak

akustik travma  olusturmuslardir  (5). Bu bilgiler
dogrultusunda ¢alismamizda akustik travma modeli olarak
tim frekanslarda esit miktarda ses siddeti uygulayarak
koklea  boyunca homojen bir hasar meydana
getirebileceginden dolayl 105 dB SPL. siddetinde beyaz

glrultlyd 4 saat suresince uyguladik.

Akustik travmanin en yikic etkisi tlyli hucrelerde kalici
hasardir. Gurdltd, i¢ ve dis tly hlcrelerinde dejenerasyona
sebep olur ve yenilenmesi zor bir strectir (18, 19). Hucre
hasarini dnlemek ya da geciktirmek icin bireylerin hayat
tarzi ve hayat tarzinin iginde de beslenme ¢ok buytk rol
oynamaktadir. Farkli vitaminler, tamamlayici gidalar, faydali
yaglarin kullanimi ve yararlari ile ilgili olarak calismalar
yapilmaktadir (20). Antioksidanlar yaglarin oksidasyonunu
Onleyen maddelerdir ve vucuttaki serbest radikallerle bag
kurarak, hicre yikimini  azaltir, bagisiklik sistemini
guclendirir.  (21). Antioksidan iceren gidalar cesitlilik
gostermektedir. E vitamininden zengin olan ceviz, badem
gibi kuru yemisler, C vitamininden zengin turuncgiller,
domates, yesil yaprakli sebzeler, somon, karides gibi deniz
Uranleri ve balk yaglar en popdler, kolay ulasilabilen ve

tuketilebilen antioksidanlardir (22).

Literatur incelendiginde farkl antioksidan ajanlarin, akustik
travmaya bagh koklear hasar Uzerine etkisini arastiran.
calismalar bulunmaktadir. Antioksidan ozelligi ve bagisik
sistemini kuvvetlendirici bir ajan olarak kabul edilen
Omega-3 yaginin, isitme kaybini 6nledigi, 6zellikle yasa bagli
isitme kayiplarinda koruyucu etkisinin oldugu saptanmistir
(10, 23). Bagisiklik sisteminin gu¢lu olmasinin  akustik
travma etkilerini azalttigi yoninde calismalar literatirde

mevcuttur (7).

Literatirde omega-3 ile ilgili farkli alanlarda yapilmis bir ¢ok
deneysel ¢alisma olmasina ragmen akustik travma Uzerine

etkilerini arastiran calismaya rastlanilmamistir. Bu sebeple,
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calismamizda akustik travma modelinde guglt  bir
antioksidan olan omega-3 yag asidinin etkisi arastirilmistir.
Calismamizin sonucunda akustik travma o6ncesi omega-3
yagl kullaniminin koruyucu bir etkisi oldugu saptanmustir.
Calismamizda akustik travmaya ugramayan ama 10 gun
suresince omega-3 kullanan grubun DPOAE. degerlerinde
bir degisiklik bulunmamistir. Omega-3 kullaniminin isitme
esikleri Uzerine toksik yada zararh bir etkisinin olmadig
sonucuna varilmistir. Akustik travma uygulanan ancak
omega-3 yagl uygulanmayan grubun akustik travma oncesi
ve sonrasi DPOAE sonuclari karsilastirildiginda isitme
esiklerinde iyilesme oldugu saptanmistir. Bu durumun 4
saat sUresince verdigimiz ylUksek siddetteki beyaz
gurultinin  gegici  esik kaymasina sebep oldugu

disundlmustur.

GCalismamizda kullanilan akustik travma modeli ile gegici
esik kaymasi aciga cikmis olup bu durum calismamizin
limitasyonlari arasindadir. Ayrica c¢alismamizin bir diger
limitasyonu ratlarin isitme esiklerinin degerlendirilmesinde
objektif bir test yontemi olan isitsel beyin sapi cevaplarinin

kullanilamamis olmasidir.

SONUC

Sonug olarak, Omega-3 yaginin akustik travmaya karsi
koruyucu etkisi oldugunu saptanmistir. Ancak farkh akustik
travma modellerinin, ylUksek sese maruziyet sonrasi

etkilerini arastiran ¢alismalara ihtiyag vardir.
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Effect of Statin on Anticardiolipin Antibody Levels in Coronary Artery Bypass Surgery
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OZEeT

AMAC: Bu arastirmanin amaci, koroner baypas cerrahisi hastalarinda statinin lipit dlisiirme mekanizmasi ile diger yararli biyolojik
etkileri arasindaki baglantiyi preoperatif statin ile preoperatif, perioperatif ve postoperatif kardiyolipin 1gG ve IgM antikor
diizeyleri arasindaki iligkiyi ortaya koyarak incelemektir. Acik kalp cerrahisinde durum sadece kalbin atmasini saglamak degil,
miyokardiyal hasari onlemek veya en aza indirmektir. Bu nedenle kan elementlerinin ve miyokardin korunmasi icin yeni bir
yontemin ortaya ¢ikarilmasi gerekmektedir

GEREC VE YONTEM: Elektif koroner arter baypas greft cerrahisi planlanan ve arastirma kriterlerimize uyan koroner iskemik
hastaligi olan 30 hasta, 40 mg/giin atorvastatin ile standart lipit distiriicii tedavi gorenler olmak lizere iki gruba ayrild.
ameliyattan en az 7 gtin énce (grup A) ve ikinci grup ameliyat oncesi diizenli lipit diisiirlicii tedavi almayanlar (B). Demografik,
hemodinamik, laboratuvar ve cerrahi teknik dahil olmak lizere tiim parametreler belgelendi ve kaydedildi.

BULGULAR: Kaydedilen parametreler ve degerler bilgisayar programinda su testler kullanilarak analiz edildi: Kolmogorov-
Smirnov testi, Student-t testi, paired-t testi ve Ki-kare testi. Tiim sonuglar, basit ve daha iyi dederlendirme icin 6 tabloda
planlanmistir.

SONUC: Bulgular, agik kalp cerrahisinde perioperatif ve postoperatif erken dénemde (ilk 24 saat) statinin yararli etkilerini
desteklemektedir.

Anahtar Kelimeler: acik kalp cerrahisi; statin; antikardiyolipin antikoru

ABSTRACT

OBJECTIVE: The aim of this research is to study the link between lipid lowering mechanism and other beneficial biological effects
of statin in patients of coronary bypass surgery by revealing the relation of preoperative statin on pre- , peri- and postoperative
cardiolipin 1gG and IgM antibody levels. The case in open cardiac surgery was not keeping the heart beating only but preventing
or minimizing the myocardial injury. For this reason, a new method for preservation of blood elements and myocardium must be
uncovered.

MATERIALS AND METHODS: Thirty patients with coronary ischemic disease whose scheduled to undergo elective coronary artery
bypass graft surgery and fitting the criteria for our research were divided in to two groups, those on standard lipid lowering
therapy using atorvastatin ( 40 mg/day ) for at least 7 days prior to surgery (group A) and second group those without regular
lipid lowering therapy preoperatively (B). All the parameters were documented and recorded, including demographic,
hemodynamic, laboratory and surgical technique with outcome.

RESULTS: The recorded parameters and values were analyzed using the following tests in computer program: Kolmogorov-
Smirnov test, student t test, paired t test and Chi- square test. All results were scheduled in 6 tables for simple and better
evaluation.

CONCLUSION: The findings support the beneficial effects of statin in the perioperative and early postoperative (first 24 hours) in
open cardiac surgery.

Keywords: open cardiac surgery; statin; anticardiolipin antibody

INTRODUCTION ventricle. Till that time, many researches were conducted
First clinical attempts at open heart surgery was reported on possibility of perfusing the heart with minimal
by Clarence Dennis in 1951, and one year later he myocardial injury. Possibility of clamping the aorta and

successfully used a mechanical pump for supporting left pulmonary artery for 2-3 minutes under certain precautions
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was described by Alexis Carrel in 1914. In 1935, A. Carrel
and Charles Lindbergh successfully developed a perfusion
device by which the heart kept beating for several days but

it showed progressive degenerative changes (1).

The case was not keeping the heart beating only but
preventing or minimizing the myocardial injury. For this
reason, a new method for preservation of blood elements
and myocardium must be uncovered. Using of potassium
for inhibition of the heart beat was suggested by Hooker in
1929. First experimental study on potassium-based
cardioplegia was reported by Melrose in 1955. Principle of
blood cardioplegia was renewed by Follette in 1978. Others
were studied ischemia-reperfusion injury, damaging effect
of surgical trauma, and other inflammatory factors which
explain myocardial injury occurring in off-pump cardiac
surgery (2). Anticoagulation together with metabolically
secured tissue were the goal of all researches. Despite all
these measures, cardiac injury still the enemy number one,

even in off-pump cardiac surgery.

In open heart surgery, myocardial injury is a multifactorial
phenomenon. Myocardium is subjected to microembolism,
protease, chemical cytotoxins, hypoperfusion, and activated
neutrophiles and monocytes. In another hand, blood
exposure to nonendothelial cell (synthetic) surfaces leads to
initiation of powerful defense reaction involving plasma
protein systems and blood cells (3,4). This inflammatory
response to cardiopulmonary bypass affects every organ
and tissue within the body. The causes of postoperative
cardiac dysfunction are: effects of cardiopulmonary bypass,
ischemia-reperfusion injury, direct trauma (manipulation of
the heart and pericardial suction), coronary lesions, and
preload-afterload maladjustment. Although off-pump
cardiac surgery attenuates inflammatory response, it does
not prevent it totally (5,6). This inflammatory response may
be secondary to the causes other than cardiopulmonary
bypass like direct trauma, coronary lesions, heparin,

protamine, and other drugs activity.

Cardiolipin is an important component of the inner
mitochondrial membrane of metabolically active cells of the
heart and skeletal muscle where it constitutes about 20% of
the total lipid (7). Extracorporeal circulation related
oxidative damage may lead to anticardiolipin formation
which is due to structural similarity between cardiolipin and
ox-LDL antigenic epitopes (8). In another hand, LDL may

involve directly to anticardiolipin induced vascular

pathology and may interacts with fibrinolytic pathway (9).
LDL may act as a thrombogenic target of anticardiolipin
antibodies leading to microembolism and vascular
occlusion (10). Anticardiolipin may change thromboxane
A2-prostacyclin balance by inducing an interaction between
platelet and vascular endothelium, such a change may lead
to thrombosis and vasoconstriction (11). Another possible
pathway of anticardiolipin related vascular pathology is

similar to that of heparin induced thrombocytopenia (12).

Statins (3-hydroxy-3-methylglutaryl coenzyme A reductase
inhibitors) show its beneficial effects reducing cholesterol
biosynthesis and modulation of lipid metabolism (13).
Preoperative use of statins was documented to be effective
in the reduction of postoperative cardiovascular events in
varied cardiac surgery patients (13,14,15). Recent
researches revealed that protective effects of statins have
been related to biological mechanisms other than lipid
lowering action which attenuate adverse surgical outcomes
(16,17,18).  Non-lipid lowering mechanisms include
attenuation of vasoconstriction and endothelial injury
(19,20), suppression of inflammatory reactions, and reduce

thrombosis (21).

The aim of this research is to study the link between lipid
lowering mechanism and other beneficial biological effects
of statin in patients of coronary bypass surgery by revealing
the relation of preoperative statin on pre-, peri- and

postoperative cardiolipin IgG and IgM antibody levels.

MATERIAL & METHODS

Ethical approval was taken from the institutional ethical
committee (2009/5-3) and study was designed in
accordance to the declaration of Helsinki. Thirty patients
with coronary ischemic disease who's scheduled to undergo
elective coronary artery bypass graft surgery and fitting the
criteria for our research were registered. The criteria
included: Age (18-65 years old patients), using
cardiopulmonary machine in the open-heart surgery, no
preoperative infection, normal levels of liver function and
renal function tests, no history of CVA or documented
carotid artery disease, and no history of autoimmune or

connective tissue disease.

The patients will be divided in to two groups, those on
standard lipid lowering therapy using atorvastatin (40
mg/day) for at least 7 days prior to surgery (group A) and
second group those without regular lipid lowering therapy

preoperatively (B). Demographic characteristics registered
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for each patient including: age (year), length (cm), weight
(kg), BSA and gender.

Blood samples obtained from central venous cannulas and
atraumatic venipunctures at five times: immediately
preoperatively, 60 minutes after protamine administration,
and on the first, second and fifth postoperative days. For
measurements of anticardiolipin 1gG and IgM antibody, the
blood centrifuged and separated plasma will be stored at -4
°C. Methods of laboratory tests included enzyme
immunoassay (ELISA) (Kit Lot 09 40/6 04/1, Generic Assays
Gmbh, D-15827, Dahlewitz/Germany).

Anesthesia: started 30 minutes preoperatively by insertion
of arterial cannula and central venous catheter (arterial
cannula for direct arterial blood pressure monitorization
and blood gases analysis sample drawing, central venous
catheter for drug administration, central venous pressure
monitorization and blood sample drawing). Anesthesia
including Remifentanil 1 pcg/kg for one minute which
continued after induction as 0,2 pcg/kg/min. then Lidocaine
1 mg/kg for attenuation of sympathetic activity during
intubation. Induction using etomidate 0.3mg/kg IV within
one minute after that muscle relaxant (pankuronium 0,1
mg/kg IV) will given. After suitable muscle relaxation,
intubation performed and maintenance protocol using
propofol-remifentanil infusion was applied.
Nasopharyngeal probe used for controlling body

temperature throughout surgery.

Surgical technique: after suitable cleaning of the surgical
field, median sternotomy performed. After preparing of
saphenous vein grafts and LIMA harvesting, pericardium
incision done and aorto-caval cannulation performed. On
cardiopulmonary pump machine, after aortic cross clamp,
local cooling and cold blood cardioplegia we completed the
coronary distal anastomosis and after that the aortic cross
clamp released and heart beating preserved (either
spontaneous or with defibrillation). We used aortic side
clamp for performing the proximal anastomosis, after
which we decreased cardiopulmonary pump flow and
stopped it in suitable condition, after that we inserted the
drainage tubes. Bleeding control, sternum closure (with
wires), subcutaneous closure (with 2/0 Vicryl) and skin
closure (with subcutaneous 3/0 Monocryl) done in the

routine methods.

Postoperative follow-up: in the ICU with full monitorization

(direct arterial blood pressure, central venous pressure,

cardiac rhythm, urinary output, amount of blood drainage
and blood gas analysis) performed. According to recorded
parameters, consciousness condition and general
hemodynamic status of the patients extubating and follow-
up planned and done. During the peri- and postoperative
period, all fluid inlet (IV and oral) and fluid outlet (drainage

amount, urine outlet) were recorded.

Statistics

Statistical evaluation SPSS 12,0 was performed using the
following tests in computer program. Statistical analysis
data were presented as [mean * standard deviation, n] . As
the limit of significance in all statistical analyzes, the value

p< 0,05 was accepted.

Kolmogorov-Smirnov test was applied to determine
whether the normal or abnormal distribution of measured
parameters. For those that show normal distribution
Student t test was used in independent groups in
benchmarking whether there is deference between groups
or not. Paired t test was used to compare the data EF, LDL,
IgG, 1gM in a group with their preoperative measurement
values. Gender data evaluation was done using Chi- square

test.

RESULTS

In this work undergoing surgery 30 patients took place. In
terms of demographic characteristics of patient groups
included in our work, there was no statistically significant
differences (Table 1). When comparing operation, pump
and cross-clamp times and the amount of drainage
between groups there was not significant difference, and
that the mean of operation, pump and cross- clamp times
and the amount of drainage in tow groups was found to be

similar (Table 2).

Table 1. Demographic characteristics of the patients in the
group

Group A Group B
(n=15) (n=15) P
57,80£6,57  57,80%5,43
Age (year) (42-65) (48-65) 1,000
167,00£8,04 167,07+8,80
Length(cm)  1cc180)  (153-182) 0,983
. 75,73+9,76  78,87+12,13
Weight (kg) (55-90) (60-100) 0,442
BsA 1,85£0,16  1,8840,18 0,611
(1,56-2,07)  (1,57-2,18)
Gender 9/6 8/7 0,71
(m,f)

Mean +SD (Min- Max), n, m: male, f: female
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The mean of LDL measurements were given in table 3. LDL
measurements between the groups were found to be
similar. Postoperative value in group A found to be
evidently decreased in comparison with preoperative value
(p=0,013). The mean of EF measurements given in table 4.
The mean EF measurements in group B found to be
statistically lower than that of group A (p<0,05) (Table 4). In
both groups, postoperative measurements were lower than

preoperative measurements (p<0,05).

The mean of IgG measurements given in table 5. The IgG
measurements during preoperative and pump periods
found to be statistically low in group A in comparison to
group B (p<0,05) (Table 5). In group A, measurements of all
periods found to be significantly high in comparison to
preoperative measurements. In group B, measurements of
all periods except that of 5. postoperative day found to be
significantly  high in comparison to preoperative

measurements (p<0,05).

The mean of IgM measurements given in table 6. The IgM
measurements during preoperative and pump periods
found to be statistically low in group A in comparison to
group B (p<0,05) (Table 6). In group A, measurements of all
periods found to be significantly high in comparison to
preoperative measurements. In group B, measurements of
all periods except that of 5. postoperative day found to be
significantly  high in

comparison to preoperative

measurements (p<0,05).

Table 5. [gG measurements of group A & B

Table 2. The parameters of operation, pump, cross- clamp
times and the amount of drainage

Group A Group B
(n=15) (n=15) P

Operation /. 0,83 2,27+1,10
Time (1-4) (1-4) 0,579
(hour)

Pump Time  73,00+21,44 64,60+28,15 0366
(min) (46-110) (31-110) g
f|;°:‘si; 4346:1760 419382116 oo

Time (orin) (23-80) (18-76)

The
Amount Of  806,67:149,84  806,67+217.01 .
Drainage  (500-1100) (450-1200) :
(ml)

Mean +SD (Min- Max)

Table 3. The comparison of LDL values between groups

Group A Group B
(n=15) (n=15) P
. 129,074£33,75 128,73+34,30
Preoperative (80-195) (76-178) 0,979
. 108,27£18,81  124,00+24,72
Postoperative +(84-144) (74-160) 0,060

Mean +SD (Min- Max) | +p<0,05: in comparison with preoperative
value

Table 4. The comparison of EF measurements between groups

Group A Group B
(n=15) (n=15) P
. 58,67+5,96 53,4016,76*
Preoperative (47-69) (40-63) 0,032
. 56,60+6,10 49,87+9,33*
Postoperative +(45-65) +(32-64) 0,027

Mean +SD (Min- Max) | *p<0,05: in comparison with group A |
+p<0,05: in comparison with preoperative findings

Group A (n=15)
Preoperative 0,037+0,012 (0.01-0.05)
Pump 0,054+0,009 + (0,04-0,07)
Postoperative 24. hour 0,073+0,014 + (0,05-0,10)
0,062+0,014 + (0,04-0,09)
( )

0,047+0,012 + (0,02-0,07

Postoperative 72. hour

Postoperative 5. day

Group B (n=15) p
0,050+0,012 * (0.03-0.07) 0,004
0,119+0,117%,+ (0,05-0,53) 0,039
0,098+0,083 + (0,05-0,40) 0,253
0,077+0,048 + (0,04-0,24) 0,259
0,062+0,049 + (0,03-0,23) 0,270

*p<0,05: in comparison with group A, +p<0,05: in comparison with preoperative findings

Table 6. [gM measurements of group A & B

Group A (n=15)
Preoperative 0,038+0,010 (0.02-0.06)
Pump 0,053+0,011+ (0,04-0,08
0,074+0,010+ (0,05-0,09
0,064+0,010+ (0,05-0,09
0,050+0,008+ (0,04-0,06

Postoperative 24. hour

Postoperative 72. hour

)
)
)
)

Postoperative 5. day

Group B (n=15) p
0,052+0,015* (0.03-0.08) 0,004
0,143+0,140%,+ (0,06-0,64) 0,026
0,103+0,068+ (0,06-0,34) 0,109
0,074+0,031+ (0,05-0,17) 0,205
0,055+0,017 (0,03-0,09) 0,230

Mean £SD (Min- Max) | *p<0,05: in comparison with group A | +p<0,05: in comparison with preoperative findings
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DISCUSSION

Despite all recorded development and improvement in the
surgical techniques, hemodynamic follow-up methods and
postoperative care, cardiac surgery still have significant
morbidity and mortality rates. Most of the researches
concentrated on factors that cause myocardial damage
unrelated to cardiopulmonary machine effects, so studies
conducted on ischemia-reperfusion injury, damaging effect
of surgical trauma, and other inflammatory factors which
explain myocardial injury occurring in off-pump cardiac
surgery. Protecting the myocardial metabolic status was the
target of all researches. In another hand, postoperative
complications significantly increase the financial burdens in
cardiac surgery. This made the corrections of surgical
techniques and follow-up methods another goal, by which
we could reduce the complication rates to acceptable

levels.

One of the most important points is myocardial protection
during the pre- and postoperative periods, researches were
concentrated on finding the methods that provide the best
protection and avoid the harmful effects of cardiac surgery.
Effect of cardiopulmonary bypass, ischemic reperfusion
damage, direct trauma related to manipulation, coronary
lesions and preload-afterload mismatch are factors
affecting limits of myocardial damage. By modulation of
techniques and judicious use of suitable drugs, we can
attenuate myocardial damage. Using of some medications
in the preoperative period found to be effective in reducing
the harmful potency of open cardiac surgery, for example B
Blockers found to be effective in reducing the possibility of

dysrhythmias in the peri- and postoperative periods (22).

Many researches concentrated on the beneficial effects of
preoperative statin use on reducing the postoperative
complications and improvement of the outcome in open
cardiac surgery (23,24,25). In another hand, statin use may
reduce the biochemical parameters of systemic
inflammation and myocardial damage (26,27).
Extracorporeal circulation related oxidative damage may be
the causative factor of LDL oxidation which may lead to aCL
formation. This is possibly because of the structural
similarity between cardiolipin and ox-LDL antigenic
epitopes (28). Hojnik M et al documented the deposition of
aCL in subendothelial cardiac tissues (29). In this study, we

depend on the levels of anticardiolipin IgG and IgM

antibodies as a mirror for the oxidative damage related to

cardiopulmonary bypass machine.

There was no significant difference between preoperative
and postoperative LDL cholesterol levels relating to statin
usage (atorvastatin 40 mg/day). Despite that, anticardiolipin
antibody levels showed significant decrease during
preoperative, cardiopulmonary pump and 0. postoperative
day periods in those patients using statins at least for 7
days prior to surgery. But after 24.th hour postoperative
periods, the levels of anticardiolipin antibody found to be
similar and not affected by statin usage. Ejection fraction
measurements by echocardiography revealed significant
fall in all patients in the 5.th postoperative day in
comparison to preoperative measurements, but all other

parameters found to be normal.

These findings support the beneficial effects of statin in the
perioperative and early postoperative (first 24 hours) in

open cardiac surgery.

Limitations of study: The main limitation of the study is the
limited sample size. Another limitation is that the results
reflect a single center experience. More extensive studies

are needed to reach a definitive conclusion.
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Thoracic Computed Tomography Findings of Pediatric Covid-19 Cases
According to Age Groups
Yas Gruplarina Gore Pediatrik COVID-19 Vakalarinin Torasik Bilgisayarli Tomografi Bulgular

Hilal Giilsim Turan Ozsoy! =, Behiye Oral' "', isa Kili¢?

1 Department of Radiology, Bursa City Hospital, Bursa/Tiirkiye
2 Department of Anesthesiology, Bursa City Hospital, Bursa/Turkiye

OzZ€eT

AMAC: Bu calismada, yeni koronaviriis hastaligr 2019 (COVID-19) pnémonisi olan pediatrik hastalarda torasik bilgisayarli
tomografi (BT) bulgularini yas gruplarina gore degerlendirmeyi amagladik.

GEREC VE YONTEM: Nisan 2020 ile Eyliil 2020 tarihleri arasinda klinigimize bagvuran, yaslari O ile 18 arasinda dedisen toplam
105 hasta geriye doniik olarak incelendi. Kesin tani, nazofarenks/orofarenks siiriintiilerinden yapilan ters transkriptaz-polimeraz
zincir reaksiyonu (RT-PCR) testiyle belirlendi. Hastalar, yaslarina gére li¢ gruba ayrildi: 0-6, 6-12 ve 12-18 yas. Basvuru anindaki
toraks BT bulgulari dederlendirildi.

BULGULAR: Hastalarin 51'inde COVID-19 icin RT-PCR pozitifligi tespit edilirken, 54'inde RT-PCR negatiflik saptandi. RT-PCR
pozitif olan hastalarin 30'u (%58.8) normal BT sonucuna sahipken, 21 hastada (%41.2) akciger tutulumu gézlendi. En yaygin
torasik BT bulgulari, bilateral akciger tutulumu (%27.5), alt lob tutulumu (%31.4), nodiiler tutulum (%31.4) ve buzlu cam opasitesi
(%37.3) idi. 6-12 yas grubunda, orta lob tutulumu anlamli derecede daha sik gériildii (p=0.041). Konsolidasyon orani yas arttik¢a
anlamli derecede azaldi (p=0.045).

SONUC: Pediatrik COVID-19 vakalarinda en yaygin BT bulgulari bilateral, periferik alt lob tutulumuydu. Konsolidasyon, 0-6 yas
grubunda en sik goriilen lezyondu ve bu durum bu yas grubunda yiiksek oranda bakteriyel ko-enfeksiyonun varligina baglanabilir.
12-18 yas grubunda lezyonlarin dagilimi, morfolojisi ve opaklik derecesi, yetiskinlerde goriilenlerle benzerdi. Lezyonlar, 6-12 yas
ve 12-18 yas gruplarinda nodiiler ve buzlu cam opasitesi desenleriyle kendini gésterdi.

Anahtar Kelimeler: COVID-19, pediatrik goriintiileme, bilgisayarli tomografi, pnémoni

ABSTRACT

OBJECTIVE: In this study, we aimed to evaluate thoracic computed tomography (CT) findings of pediatric patients with novel
coronavirus disease 2019 (COVID-19) pneumonia according to age groups.

MATERIALS AND METHODS: 105 patients aged between 0 and 18 years who were admitted to our clinic between April 2020 and
September 2020 were retrospectively analyzed. The definitive diagnosis was established by reverse transcriptase-polymerase
chain reaction (RT-PCR) testing of the combined nasopharyngeal/oropharyngeal swabs. The patients were divided into three
groups according to age: 0-6, 6-12, and 12-18 years. Thoracic CT findings at the time of initial admission were evaluated.

RESULTS: Of the patients, 51 had RT-PCR positivity for COVID-19, while 54 had RT-PCR negativity. Of the RT-PCR-positive
patients, 30 (58.8%) had normal CT, while lung involvement was observed in 21 patients (41.2%). The most common thoracic CT
findings were bilateral lung involvement (27.5%), lower lobe involvement (31.4%), nodular involvement (31.4%), and ground-glass
opacity (37.3%). In the 6-12 age group, middle lobe involvement was significantly more frequent (p=0.041). The rate of
consolidation significantly decreased with the increasing age (p=0.045).

CONCLUSION: The most common CT findings were bilateral, peripheral lower lobe involvement in pediatric COVID-19 cases.
Consolidation was the most frequent lesion in the 0-6 age group, which can be attributed to the high incidence of bacterial co-
infection. In the 12-18 age group, the distribution, morphology, and opacity of the lesions were comparable with those seen in
adults. The lesions presented with nodular and ground-glass opacity patterns in the 6-12 and 12-18 age groups.

Keywords: COVID-19, pediatric imaging, computed tomography, pneumonia

INTRODUCTION Novel coronavirus disease 2019 (COVID-19) caused by

severe acute respiratory syndrome-coronavirus 2 (SARS-

Yazigsma Adresi/Address for Correspondence: Hilal Giilsim Turan ézsoy, MD Odunluk Mahallesi, Odunluk caddesi, Prestij Park Evleri, B Blok No:1, Niliifer,
Bursa/Tiirkiye
E-Posta/E-Mail: h.g.turan@hotmail.com || Tel: +90 539 6665969

Received/Gelis Tarihi: 01.05.2023 || Accepted/Kabul Tarihi: 20.06.2023
Bu Eser Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi ile Lisanslanmistir. This work is licensed under a Creative Commons
BY NC

Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).


https://orcid.org/0000-0003-2021-6311
https://orcid.org/0000-0002-9952-4140
https://orcid.org/0000-0002-0764-5982
https://orcid.org/0000-0003-2021-6311
https://orcid.org/0000-0002-9952-4140
https://orcid.org/0000-0002-0764-5982
https://orcid.org/0000-0003-2021-6311
https://orcid.org/0000-0002-9952-4140
https://orcid.org/0000-0002-0764-5982
https://orcid.org/0000-0003-2021-6311
https://orcid.org/0000-0002-9952-4140
https://orcid.org/0000-0002-0764-5982
https://orcid.org/0000-0003-2021-6311
https://orcid.org/0000-0002-9952-4140
https://orcid.org/0000-0002-0764-5982
https://orcid.org/0000-0003-2021-6311
https://orcid.org/0000-0002-9952-4140
https://orcid.org/0000-0002-0764-5982

Aegean J Med Sci
2023;2:48-xx

Ozsoy et al.
Thoracic CT findings of pediatric COVID-19

CoV-2) is a highly contagious disease.1 Although the most
common clinical symptoms are fever and dry cough in
adults, non-specific symptoms including dyspnea,
headache, myalgia, loss of taste and smell, and fatigue may
be also present.2 Most of pediatric patients present with
atypical signs and symptoms with a milder course than
adults. The majority of cases have asymptomatic disease or
upper respiratory tract symptoms such as fever, dry cough,
fatigue, runny nose, and nasal obstruction. In some cases,
gastrointestinal symptoms including abdominal pain,
nausea/vomiting, and diarrhea may develop.3 Although
many children have a milder clinical course, multifocal
pneumonia progressing to respiratory failure, multisystem
immune-mediated inflammatory disease (MIS-C) have been
also reported in the literature.4 In rare cases, acute
respiratory distress syndrome, septic shock, metabolic
acidosis, and coagulation disorders have been also

described.5

In general, COVID-19 presents with a more severe clinical
course in adults than children. Viral respiratory infections
are usually more severe in children and are the leading
cause of hospital admission, hospitalization, and mortality
worldwide.6,7 Therefore, the lung disease pattern of

COVID-19 varies according to age groups.

Thoracic imaging is the cornerstone of early diagnosis and
treatment of COVID-19. The most common imaging tools
are chest X-rays and computed tomography (CT).8 Several
studies and recent meta-analyses have demonstrated that
ground-glass opacity (GGO) is the most common thoracic
CT finding in both adults and children infected with COVID-
19.9-12

In the literature, COVID-19-related pulmonary findings in
pediatric cases have been reported extensively. In the
present study, we aimed to evaluate thoracic CT findings of
pediatric patients with COVID-19 pneumonia according to

age groups.

MATERIAL & METHODS

Study design and study population

This single-center, retrospective cohort study was
conducted at the Department of Radiology of a tertiary care
center between April 2020 and September 2020. A total of
105 patients aged between 0 and 18 years who were

admitted to our clinic throughout the study period were

screened using the hospital database. These patients
consisted of symptomatic patients who were suspected of
COVID-19 pneumonia or under the filiation follow-up
(symptomatic/asymptomatic, contact with a COVID-19
patient). All patients underwent non-contrast-enhanced
thoracic CT and reverse transcriptase-polymerase chain
reaction (RT-PCR) testing. The patients were divided into
three groups according to age: 0-6, 6-12, and 12-18 years.
When classifying the pediatric population according to age
groups, we categorized them as follows: 0-6 years for the
preschool period (infancy and early childhood), 6-12 years
for the school period (middle childhood), and 12-18 years
for the adolescent period. Taking into account that each
age group has wunique cognitive and behavioral
development, body temperature regulation, airway
anatomy, cardiovascular physiology, immune function, and
musculoskeletal system development, we considered that
the presentation of the disease could vary among different
age groups. Thoracic CT findings at the time of initial

admission were evaluated.

The definitive diagnosis was established by RT-PCR testing
of the combined nasopharyngeal/oropharyngeal swabs.
The samples were isolated in the RNA vNAT solution
(Bioeksen, Istanbul, Turkey). The Rotor-Gene Q (Qiagen,
Antwerp, Belgium) device and Biospeedy SARS-CoV-2 RT-
gPCR kit (Bioeksen, Istanbul, Turkey) were used. The results
were analyzed using the Rotor-Gene Q (Qiagen, Hilden,

Germany) software.

Imaging protocol

Non-contrast-enhanced thoracic CT was performed using
the SOMATOM Perspective Scanner (Siemens Healthineers,
Germany) using a slice thickness of 5 mm, tube potential of
110 kV, and a reference current of 35 mAs. The noise index
using an automated milliampere technology (20 to 350 mA)
was 110 kV tube voltage. The display field of view was
37.5x37.5 cm, and the window width/level was 50-350 HU
for the lung and -600 to 1200 HU for the mediastinum. The
images were acquired in axial, coronal, and sagittal planes.
According to age and clinical symptoms of the patients, a
standard-dose or low-dose image acquisition protocol was
followed while acquiring CT scans of the thorax without
contrast enhancement. Follow-up imaging studies were
performed in the presence of clinical progression,
secondary cardiopulmonary diseases, bacterial

superinfection, and suspected pulmonary embolism,
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although follow-up images were excluded. In case of
suspected cases with pulmonary embolism, contrast-
enhanced CT angiography was used considering renal
functions of the patient. The images were taken while calm
in young children and using breath-hold technique at full
inspiration in older children. Epidemiological and
demographic characteristics of the patients, clinical and
laboratory parameters, and radiological study results
including thoracic CT scans were retrieved retrospectively
from the hospital database. Thoracic CT scans were
evaluated on the Picture Archiving and Communication
System (PACS). Thoracic CT scans were evaluated by two
radiologists with a 12-year experience on thoracic
radiology. Pathological findings were defined by the two
radiologists using the international standard terminology
from the Fleischner Society's Glossary of Chest Imaging

Terms. 13

Assessment and definitions
The definitions of the CT findings were based on the
Glossary of Terms for Thoracic Imaging of the Fleischner

Society.

Variables used in detailed analysis and evaluation of the
lesions defined on thoracic CT scans were as follows: the
affected lung side (right, left, bilateral), number of involved
lobes (upper lobe of right lung, middle lobe of right lung,
lower lobe of left lung, lingular segment of left lobe, lower
lobe of left lung), number of lesions (single, multiple), the
lung field involved (peripheral, central, mixed) lesion
density/opacity, parenchymal infection pattern (nodular,
patchy, coalescent areas with GGO, focal, segmental-lobar
consolidation, peribronchial thickening, crazy-paving
pattern), and additional findings (marked interstitium,
marked vascularization within the lesion, halo sign,
reversed halo sign, pleural effusion, lymphadenopathy
[LAP]). The distribution of lung lesions was defined as
follows: peripheral, outer one-third of the lung and inner,

two-third of the central lung.

Statistical analysis
Statistical analysis was performed using the SPSS version

23.0 software 0 (IBM Corp., Armonk, NY, USA). Descriptive
data were expressed in mean t standard deviation (SD),
median (min-max) or number and frequency, where
applicable. The normality assumption was checked using

the Shapiro-Wilk test. The Pearson chi-square test was used

to compare RT-PCR-positive and RT-PCR-negative patients.
The Fisher-Freeman-Halton exact test was used to examine
the relationship between the RT-PCR positivity and age. A p

value of <0.05 was considered statistically significant.

Ethical consideration

A written informed consent was obtained from the parents
and/or legal guardians of the patients. The study protocol
was approved by the institutional Ethics Committee (No:
2020-3/6). The study was conducted in accordance with the

principles of the Declaration of Helsinki..

RESULTS

Of 105 patients included in the study, 57 were males and 48
were females with a median age of 13.42 (range, 0 to 18)
years. Fifty-one patients had RT-PCR positivity for COVID-19,
while 54 patients had RT-PCR negativity. Of the RT-PCR-
positive patients, 30 (58.8%) had normal CT, while lung
involvement was observed in 21 patients (41.2%). Of the RT-
PCR-negative patients, 41 (75.9%) had normal CT, while lung

involvement was observed in 13 patients (24.1%) (Table 1).

Table 1. Consistency between RT-PCR and CT findings

RT-PCR
Total
Negative  Positive
n 13 21 34
No % (CT) 38,2 61,8
% (RT-PCR) 24,1 41,2
Normal
N 41 30 71
cT
Yes % (CT) 57,7 423
% (RT-PCR) 75,9 58,8
Total 54 51 105

RT-PCR: reverse transcriptase-polymerase chain reaction; CT:
computed tomography

Clinical symptoms and imaging findings of RT-PCR-positive
patients are shown in Table 2. According to age groups,
there were six patients in the 0-6 age group, seven in the 6-
12 age group, and 38 patients in the 12-18 age group. The
most common clinical symptoms were fever and dry cough.
The most common thoracic CT findings in this group were
bilateral lung involvement (27.5%), lower lobe involvement
(31.4%), nodular involvement (31.4%), and GGO (37.3%)
(Figure 1).
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Figure 1. A 13-year-old girl admitted with fever, abdominal
pain for three days. There is a close contact with a COVID-19-
infected family member. PCR(+). On imaging study, there are
ground-glass opacities at varying degrees, mostly in the
peripheral lung of bilateral lower lobes.

¢

Thoracic CT findings of PCR-RT-positive patients according

.-

to age groups are given in Table 3. In the 6-12 age group,
middle lobe involvement was significantly more frequent
(p=0.041) (Figure 2). The rate of consolidation significantly
decreased with the increasing age (p=0.045) (Figure 3).

Figure 2. A. A 10-year-old boy admitted with cough and fever.
There is a close contact with a COVID-19-infected family
member. PCR(+). On imaging study, a halo sign is observed as a
ground-glass opacity surrounding the consolidation area in the
middle lobe of the right lung and air bronchogram in the
posterobasal segment of the left lower lobe of the lung. B.
There is pleural thickening in the superior segment of the lower
lobe of the right lung.

($

| NG

- kb

Figure 3. A. A 4-year-old boy admitted with fever and cough for
three days. PCR(+). On imaging study, there is bilateral
paracardiac consolidation. B, C. Ground-glass opacity in the
middle lobe of the right lung.

%
[
A

DISCUSSION

B

In the present study, we evaluated thoracic CT findings of
pediatric patients with COVID-19 pneumonia according to
age groups using RT-PCR testing. Our study results showed
that 51 patients tested COVID-19-positive and, of these
patients, 30 (58.8%) had normal CT scans and 21 (41.2%)
had lung involvement. In the RT-PCR-negative group, 41 of
54 patients (75.9%) had normal CT scans, while findings

compatible with COVID-19 pneumonia were observed in 13

(24.1%).

Table 2. Clinical symptoms and imaging findings of RT-PCR-
positive patients

n %
0-6 6 11,8
Age group, year 6-12 7 13,7

12-18 38 74,5
Female 25 49,0

Sex Male | 26 | 51,0
No 16 | 314
Cough Yes | 35 | 68,6
No 19 | 373
Fever

Yes 32 62,7
No 48 94,1
Yes 3 5,9
No 37 72,5

Sore throat

Dyspnea Yes | 14 | 275
. No 45 88,2
Diarrhea Ves 6 118
Nausea No 44 86,3
Yes 7 13,7

No 48 94,1

Loss of smell Ves 3 59
No 44 86,3

Headache Ves 7 137
Fatique No 38 74,5
: Yes | 13 | 255

. No 47 92,2
Myalgia Yes 4 7,8
Suspected contact with a COVID-19 No 14 27,5
patient Yes 37 72,5

No 37 72,5
Yes 14 27,5
No 48 94,1

Bilateral lung involvement

Right lung involvement

Yes 3 5,9

) No 48 94,1

Left lung involvement Yes 3 59
‘ ) No 45 88,2
Multilobar involvement Yes 6 11,8
No 35 68,6

Lower lobe Yes 16 31,4
: No 50 98,0
Middle lobe Yes 1 2,0
No 48 94,1

Upper lobe Yes 3 5,9
Central — T 20
Yes 1 2,0

‘ No 36 70,6
Peripheral Yes 15 29,4
No 46 90,2

Patchy Yes 5 9,8
No 35 68,6

Nodular Yes 16 314
oo No 32 62,7

Yes 19 37,3
No 42 82,4

Consolidation

Yes 9 17,6
. No 50 98,0
Reversed halo sign Yes 1 2.0
Crazy-paving pattern No o1 1000
T Yes | 0 0.0
. No 51 100,0
Air bronchogram Ves 0 0.0
. . No 51 100,0
Tree-in-bud sign Ves 0 0.0
Interlobular septal thickening No 51 100,0
Pleural effusion Yes 51 100,0
No 51 100,0
LAP Yes 0 0,0
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RT-PCR: reverse transcriptase-polymerase chain reaction; GGO:

ground-glass opacity; LAP: lymphadenopathy.

Table 3. Thoracic CT findings of PCR-RT-positive patients according to age groups

Bilateral lung involvement e

Yes

Right lung involvement g

g 9 Yes

Left lung involvement e

9 Yes

. . No
Multilobar involvement

Yes

Lower lobe g

Yes

Middle Lobe No

Yes

No

Upper lobe Yes

No

Central Yes

. No

Peripheral Yes

No

Patchy Yes

No

Nodular Yes

No

GGO Yes

Consolidation g

Yes

. No

Reversed halo sign Yes

Crazy-paving pattern No

Air bronchogram No

Tree-in-bud sign No

Interlobular septal thickening No

Pleural effusion No

LAP No

Age group (years)

0-6 6-12 12-18

n % n % n % P*

5 83,3 4 57,1 28 73,7

1 16,7 3 42,9 10 26,3 0546
5 83,3 7 100,0 36 94,7

1 16,7 0 0,0 2 53 0422
5 83,3 7 100,0 36 94,7

1 16,7 0 0,0 2 53 0422
6  100,0 5 71,4 34 89,5

0 00 2 28,6 4 10,5 0.251
3 50,0 6 85,7 26 68,4

3 50,0 1 14,3 12 31,6 0.383
6  100,0 6 85,7 38 100,0

0 00 1 14,32 0 0,0 0.041
6  100,0 6 85,7 36 94,7

0 00 1 14,3 2 53 0.524
6  100,0 7 100,0 37 97,4

0 00 0 0,0 1 2,6 0.840
4 66,7 4 57,1 28 73,7

2 33,3 3 42,9 10 26,3 0.661
6  100,0 7 100,0 33 86,8

0 00 0 0,0 5 13,2 0.387
5 83,3 4 57,1 26 68,4

1 16,7 3 42,9 12 31,6 0597
4 66,7 4 57,1 24 63,2

2 33,3 3 42,9 14 36,8 0.934
3 50,0 5 71,4 34 89,5

3 50,0° 2 28,6° 4 10,5¢ 0.045
6 100,0 7 100,0 37 97,4

0 00 0 0,0 1 2,6 0.840
6 100,0 7 100,0 38 100,0 -

6  100,0 7 100,0 38 100,0 -

6  100,0 7 100,0 38 100,0 -

6  100,0 7 100,0 38 100,0 -

6  100,0 7 100,0 38 100,0 -

6  100,0 7 100,0 38 100,0 -

*Fisher-Freeman-Halton exact test. RT-PCR: reverse transcriptase-polymerase chain reaction; CT: computed tomography; GGO: ground-glass

opacity; LAP: lymphadenopathy.

With the increasing patient burden, early diagnosis has
become more important and imaging modalities such as
thoracic CT have been more widely adopted. The presence
of bilateral GGO and consolidation on thoracic CT are the
imaging hallmarks which support the diagnosis; however, a
normal CT scan or X-ray image does not rule out the
diagnosis of COVID-19.14 Therefore, each case should be
individually evaluated based on clinical, epidemiological,

and radiological findings.

Some authors from China recommended thoracic CT
imaging for all suspected pediatric cases; however, recent
systematic reviews have not suggested using CT in mild
cases with normal acute-phase reactants and oxygen
saturation values.15,16 Although thoracic CT imaging is
helpful in the diagnosis, it has certain disadvantages such
as high-dose radiation exposure, need for sedation, and
high cost, thereby precluding its utilization for children in

daily practice. During the study period from April 2020 and

September 2020, the early days of the pandemic, we
evaluated suspected cases using chest X-ray or low-dose
thoracic CT used thoracic

imaging. Later, we

ultrasonography and performed thoracic CT in only
selected cases such as hospitalized patients, those having
an underlying disease or primary/secondary
immunodeficiency, having a severe clinical course, those
who were unresponsive to medical treatment or with
deteriorated clinical status, and prolonged duration of the

RT-PCR testing.

Although thoracic CT findings are usually similar in adults
and children, they are milder in the latter group. Several
have shown that thoracic

studies CT findings are

incompatible with clinical symptoms of COVID-19 in
children and the majority of asymptomatic children have

thoracic CT findings suggesting COVID-19.17
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Thoracic CT findings compatible with COVID-19 are different
from typical viral respiratory infection findings in pediatric
cases. In general, GGOs are rare in children, except for viral
infections caused by cytomegalovirus, an opportunistic
pathogen.18 Respiratory syncytial virus (RSV) is the most
common viral pathogen in children characterized by
mucosal edema, mucosal obstruction, and occlusion of the
bronchus and bronchial lumen.7 It leads to distal air
trapping and hyperinflation with the increased perihilar
markings on chest imaging.19-22 On the contrary, COVID-
19 is associated with the increased GGO on thoracic CT
suggesting alveolar and interstitial infiltration without
increased perihilar markings or distal air trapping. The
SARS-CoV-2 enters into the host cell by binding the surface
protein S (spike) to the angiotensin-converting enzyme-2
(ACE-2) receptors through the alveolar cells, intestinal,
renal, cardiac, and vascular endothelial cells, resulting in
alveolar epithelial injury in the lung parenchyma and
exudation to varying degrees in the air space.22 As a result,
GGO, consolidation or crazy-paving pattern can be seen on

thoracic CT.

In a study including 171 children infected with COVID-19,
GGO was seen in 32.7%, local patchy shadows in 18.7%,
bilateral patchy shadows in 12.3%, and interstitial
involvement in 1.2% as assessed by thoracic CT scans.3 In
20 children with COVID-19, thoracic CT scans yielded
normal, unilateral, and bilateral lung involvement in 20%,
30%, and 50%, respectively. Of these patients, 60% had
GGO and 50% had consolidation with a halo sign, 15% had
small nodules, and 20% had spider web sign. In all patients,
there were subpleural lesions; however, no LAP or pleural
effusion was observed. Unlike adults, co-infection was
frequent in children (40%) with a typical appearance of
consolidation and halo sign.23 Acute COVID-19 presents
with subpleural and lower lobe involvement, as well as
predominantly peripheral GGO in children, similar to
adults.24 Bayramoglu et al.25 reported that nearly half of
children with COVID-19 had consolidation with GGO on
thoracic CT scans. In a meta-analysis including 850 children
with COVID-19, 61.5% of the patients had GGO with
consolidation.26 In the present study, the most common CT
finding was GGO in RT-PCR-positive cases with bilateral,
peripheral, lower lobe involvement, consistent with
previous studies. In the 0-6 age group, the rates of bilateral
lung involvement, right lung involvement only, and left lung

involvement only were identical (16.7%), while bilateral lung

involvement was more frequent in the other age groups. In
the 0-6 age group, no multilobar involvement was seen,
while three patients (50%) had lower lobe involvement only.
In the 6-12 age group, middle lobe involvement was

significantly more frequent.

Furthermore, the rate of consolidation significantly
decreased with the increasing age in the current study. In
the 0-6 age group, the most common lesion on thoracic CT
was consolidation (50%). This can be attributed to the fact
that the incidence of bacterial co-infection increases in
young children. In children, anatomical structures of the
tracheobronchial tree with narrower and shorter airways
facilitates the deposition of small particles and
microorganisms in the respiratory tract.27 In particular,
viral and bacterial co-infections are more common in
kindergarten and school-age children with may present
with consolidation patterns on imaging studies. In a study,
Charcape et al.28 divided 140 Latin American children with
COVID-19 into three groups as follows: 0-6 age group
(preschool, 47.1%), 6-13 age group (primary school, 30.0%),
and teenage group (22.9%). According to CT findings, GGO
was present in 100% of preschoolers, 90.9% of primary
school age group, and 83.3% of the teenagers. The
teenagers had the highest rate of consolidation, halo sign,
reversed halo sign, and crazy-paving appearance in this
study, unlike our study. In the current study, peripheral
lung involvement was the most prevalent finding in all three
age groups, while central lung involvement was observed
only in one patient in the 12-18 age group. The distribution,
morphology, and opacity of the lesions were comparable
between the 12-18 age group and adults. In the 6-12 and
12-18 age groups, nodular lesions with GGO were more
frequently seen. No pleural effusion, LAP, intralobular
septal thickening, or crazy-paving pattern was observed in
any of the groups. In severe COVID-19 cases, linear opacity,
crazy-paving pattern, bronchial wall thickening, pericardial
effusion, and mediastinal LAP are common.29 In our study,
only thoracic CT images at the time of hospital admission
were analyzed and severe COVID-19 cases were excluded.
In the 12-18 age group, a reversed halo sign was observed

in only one patient.

Nonetheless, there are some limitations to this study. First,
this study has a single-center, retrospective design and the
data should be treated with caution. Second, we analyzed

thoracic CT images at the time of hospital admission only,
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reflecting early signs of the disease. Therefore, the
distribution, morphology, and opacity of the lesions in
advanced cases are unknown. Third, the sample size is
relatively small which precludes the generalizability of the
results. Further large-scale, prospective studies are needed

to confirm these findings.

In conclusion, the most common CT findings were bilateral,
peripheral lower lobe involvement in pediatric COVID-19
cases. Consolidation was the most frequent lesion in the 0-
6 age group, which can be attributed to the high incidence
of bacterial co-infection. In the 12-18 age group, the
distribution, morphology, and opacity of the lesions were
comparable with those seen in adults. The lesions
presented with nodular and ground-glass opacity patterns
in the 6-12 and 12-18 age groups. Based on these findings,
we suggest that each case should be individually evaluated

based on clinical, epidemiological, and radiological findings.
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Ascending Aortic Aneurysm Surgery with Bovine Aortic Arch

Sigir aortik arki ile ¢ikan aort anevrizma cerrahisi
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Ozer

Aortik ark anatomisinde en sik goriilen anatomi ve bu nedenle normal degerlendirme sol ana karotis arterin izole olarak arkus
aortadan ayrildigi formdur. Sol ana karotid arterin brakiosefalik arterden veya brakiosefalik arter ile ortak bir kékten ¢iktigi aortik
ark varyanti ‘sigir aortik arki’ olarak adlandirilir. Giinliik pratikte aortik ark varyantlarinin farkindaligi girisimsel klinisyenler icin
son derece 6nemlidir. Makalemizde klinigimizde uygulanan farkli anevrizma ameliyatlari ile bu varyantin literatiir taramasi ve
cerrahi 6neminin vurgulanmasi amaglanmistir.

Anahtar Kelimeler: sidir aortik arki, aortik ark anomalileri, ¢ikan aort anevrizmasi

ABSTRACT

The most common presentation in aortic arch anatomy and therefore normal evaluation is the form in which the left common
carotid artery is isolated from the arcus aorta. A variant of the aortic arch, where the left common carotid artery arises from the
brachiocephalic artery or from a common root with the brachiocephalic artery, is called the bovine aortic arch. Awareness of
aortic arch variants in daily practice is very important for interventional clinicians. In our article, it is aimed to emphasize the
literature review and surgical importance of this variant by means of different aneurysm operations performed in our clinic.

Keywords: bovine aortic arch, aortic arch anomalies, ascending aortic aneurysm

INTRODUCTION
A variant of the aortic arch in which the left common

carotid artery arises from the brachiocephalic artery or
from a common root with the brachiocephalic artery is
called bovine aortic arch (BAA). Terminology is controversial
in the literature because bovine arch can be essentially
misleading. We think that the origin of this term stems from
the similarity of the radiological appearance to bovine
horns, during radiological imaging [1]. Awareness of aortic
arch variants is especially important for cardiovascular
surgeons. We present three different surgeries for aortic
valve pathologies and an ascending aortic aneurysm with a

bovine arch anomaly.

CASES
Case 1
A 60-year-old male patient was hospitalized with shortness
of breath and fatigue. Transthoracic echocardiography
revealed EF 55%, ascending aortic diameter 42mm, aortic

valve area 0.98cm2, aortic valve structure tricuspid, 2nd

degree aortic valve insufficiency, and aortic valve gradient
(max/average) 80/47 mmHg. Thorax  Computed
Tomography Angiography (CTA) demonstrated that BAA
which was intraoperatively observed (Figure-1A and 1B). By
performing antegrade selective cerebral perfusion (ASCP;
outflow decreased to approximately 8-10 ml / kg / min) was
provided bilateral perfusion cerebral blood flow via the
right brachial artery through the right carotid artery and the
left carotid artery.

The patient underwent a Bentall procedure and hemi-arcus
replacement with the open distal anastomosis technique
(ASCP time: 17 minutes). Due to advanced age of patient,
serious aortic valve disease and 45 mm aortic diameter
from CT images such as post-stenotic dilatation accepted as
an indication for ascending aortic replacement. (ASCP time:

17 minutes).

Case 2
A 70-year-old male patient was admitted for palpitation.

Transthoracic echocardiography revealed EF 50%, an
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ascending aortic diameter 68mm, an aortic root (sinus of
valsalva level) 56mm, presence of annuloaortic ectasia with
aortic valve structure tricuspid and 2-3 insufficiency. Thorax
CTA demonstrated that BAA which was seen following

brachial artery cannulation, sternotomy, and uni-caval

cannulation, respectively (Figure-2A and 2B). Open distal
anastomosis technique was applied with ASCP and Tirone-
David valve-sparing aortic root replacement (modified
Yacoub) and hemi-arcus replacement were applied to the

patient (ASCP time: 16 minutes).

Figure-1A and 1B. (A) 3D CT angiography view of the case, (B) intraoperative bovine arch view of the case (TB: Truncus

Brachiocephalicus, LCCA: Left Common Carotid Artery, LSA: Left Subclavian Artery)

Figure 2: (A) 3D CT angiography view of the case (posterior), (B) intraoperative bovine arch view of the case (Truncus Brachiocephalicus,

LCCA: Left Common Carotid Artery, LSA: Left Subclavian Artery)
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Case-3

A 32-year-old male patient presented arterial pressure
irregularities. At the age of 7, he was operated for VSD and
aortic coarctation. Transthoracic echocardiography showed
an EF of 60%, a gradient of 60mmHg in the graft over the
descending aorta, a turbulent flow in the descending aorta
and prestenotic dilatation, bicuspid aortic valve with
minimal valve regurgitation, and a diameter of 42mm in the
ascending aorta with a patch in the perimembranous
region. In Thorax CTA; it was observed that the ascending
aorta was 44.3 mm in diameter, the coarcted segment by
graft with a diameter of 16 mm in the aortic arch just distal
to the left subclavian artery exit, prestenotic dilatation in

the left subclavian artery before the coarcted segment and

BAA (Figure-3A). Aortic dilatation and diameter was in
accordance with our intraoperative observation and clearly
presented a need for ascending aortic replacement.
Furthermore, a scheduled aortic replacement as a third
operation in the future would definitely be with high
mortality risk for the patient, when aortic replacement have
not been completed during our session. Femoral
cannulation preparation was made due to urgency with
innominate artery and unicaval cannulation. Supracoronary
graft interposition was applied to the ascending aorta
(Figure-3B). Then, the descending aorta and existing aortic
graft were reached with ASCP. A partial incision was made
and reconstruction was performed with a patch. (ASCP

duration: 41 minutes).

Figure 3. (A) 3D CT angiography view of the case, (B) intraoperative view of the case at the end of the operation (TB: Truncus
Brachiocephalicus, LCCA: Left Common Carotid Artery, LSA: Left Subclavian Artery)
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DISCUSSION

The typical branching pattern of the left-sided aortic arch
consists of the brachiocephalic trunk, isolated ascending
left common carotid artery, and left subclavian artery. In a
recent meta-analysis study reporting prevalence data on
variants, the normal branching pattern was reported to be
80.9% and the BAA pattern to be 13.6%[2]. The incidence of
BAA varies between 8% and 40.5% [3]. We think that the
consistent rates stated in the normal arc prevalence cannot
be found in the BAA, due to the terminological difference
and the lack of current basic guidelines on classification.

The 1964 Stewart classification is traditionally used for

congenital aortic arch anomalies. However, this
classification should be updated for newly discovered arch
abnormalities thanks to technological advances in

diagnostic imaging methods [4].

Cerebral protection in conventional arcus aortic operations
is provided by three basic methods of deep hypothermic
circulatory arrest, antegrade and retrograde cerebral
perfusion. In special cases, carotid artery cannulation is a
fast, safe and effective method to provide cerebral
protection, but the disadvantage of this method is that it
provides unilateral perfusion in the carotid arteries. BAA

anatomy makes it possible to create a safe and wider field

58



Aegean J Med Sci
2023;2:xx-xx

Coskun Sungur et al.
Bovine Aortic Arch

by facilitating the methods of obtaining cerebral perfusion,
which allows bilateral carotid perfusion, and completely
freeing the surgical field. Since it provides a relatively larger
diameter compared to the isolated carotid artery, it

provides ease of cannulation and greater blood flow.

In recent years, some aortic arch anomalies have been
associated with thoracic aortic disease at a higher rate
compared to the general population. In one study, the
incidence of BAA in patients with thoracic aortic aneurysm
was 20.7%, while this frequency was 6.7% in the group
without thoracic aortic aneurysm [5]. It has also been
suggested that the coexistence of other cardiac
abnormalities such as bicuspid aortic valve is more
common in patients with aortic arch anomalies. Yousef et
al. [3] reported in his study that the anomalies with the
highest association with thoracic aortic aneurysms were,
respectively, aberrant left subclavian artery combined with
right-sided arch (33%), bovine arch (13%), and aberrant
right subclavian artery anomaly (8.2%). In the same study,
age, male gender, hypertension, aortic valve disease and
arch anomalies were determined as independent risk

factors for thoracic aortic aneurysm.

Consistent with this view and the general literature, we
found similar risk factors and trends in our own cases with

BAA anomaly.

CONCLUSION

Consequently, the incidence of BAA is still unknown. It is
not clear whether there is a coincidental relationship
between this arch anomaly and patients with bicuspid
aortic valve and ascending aortic aneurysm. While most
variants do not pose a life threat, we recommend imaging
to include the entire aorta, especially preopratively, in
terms of aortic arch anomalies and accompanying
conditions. Awareness of this variant when antegrade
cerebral perfusion is required during operations is
extremely important because of the surgical advantages

and disadvantages it provides.
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