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Cocuk ve Adolesanlarda Gogiis Agrisi:
Geriye Doniik Bir Degerlendirme

Chest Pain in Children and Adolescents:
A Retrospective Evaluation

OZET Amag: Gogiis agrisi, cocuk ve adolesanlarin gocuk acil servisi, gocuk doktorlar1 ve gocuk kar-
diyologlarina bagvurularimin sik sebeplerinden biridir ve siklikla gereksiz kardiyak degerlendir-
meye neden olur. Bu ¢aligmanin amaci gocuk gogiis agrilarini degerlendirmede son yaklagimlar
tespit ederek hangi hastalarin ¢ocuk kardiyologuna yénlendirilmesi gerektigini tanimlamaktir.
Gereg ve Yontemler: Cocuk kardiyoloji tinitemizde Kasim 2012-Kasim 2013 tarihleri arasinda gogiis
agris1 nedeniyle degerlendirilen tiim hastalar geriye doniik olarak incelendi. Bulgular: Kardiyak
etiyoloji 734 hastanin sadece 17’sinde (%2,3) bulundu. Bunlardan bir hasta miyokardit, 3 hasta pe-
rikardit ve 13 hasta aritmi tanisi almigti. Aritmi tanisi alan 7 hastada ayn1 zamanda mitral kapak pro-
lapsusu mevcuttu. Kardiyak etiyoloji saptanan tiim hastalarda anormal klinik bulgu ve/veya EKG
vardi. Sonug: Detayli bir anamnez almak, tam bir fizik muayene yapmak ve EKG degerlendirmek
etiyolojiyi saptamada ve kardiyak gogiis agrisindan siiphelenmekte ¢ogu zaman iyi bir rehber ola-
caktir.

Anahtar Kelimeler: Cocuk; adélesan; gogiis agrist

ABSTRACT Objective: Chest pain in children is a common complaint to pediatricians, pediatric
cardiologists and pediatric emergency departments and often leading to unnecessary cardiac eval-
uation. The objective of this study is to describe current management practices in the assessment
of pediatric chest pain and to identify patients who require referral to a pediatric cardiologist. Ma-
terial and Methods: We reviewed all patients retrospectively, presenting to our pediatric cardiol-
ogy division between November 2012-November 2013 for evaluation of chest pain. Results: A
cardiac etiology for chest pain was found in only 17 of 734 (2.3%) patients. One patient had my-
ocarditis, three patients had pericarditis, and 13 had arrhythmias. Seven patients with arrhythmias
had also mitral valve prolapse. All patients with cardiac etiology had an abnormal clinical evidence
and/or laboratory findings. Conclusion: Careful history, physical examination, and screening ECGs
can detect essentially all cardiac causes of chest pain and lead to more cost-effective care.

Key Words: Child; adolescent; chest pain

Pediatr Heart ] 2014;1(3):281-5

oguis agris1 cocuk ve ergenlerde sik goruliir ve ¢ocuk acil servisle-
rine, cocuk doktorlarina ve ¢ocuk kardiyologlarina bagvurularin sik
sebeplerinden biridir."? Ayrica ¢ocuk kardiyoloji konstiltasyonlari-
nin %5’i gogiis agrist nedeni ile istenmektedir.? Pediatrik gogiis agrisi kar-
diyak gogis agris1 ve kardiyak olmayan gogiis agrisi olarak kabaca
siniflandirilabilir. Erigkinlerden farkl: olarak diger yonlerden saglikli ¢o-
cuklarda gogiis agris1 etiyolojisinde ¢ogunlukla kardiyak bir sebep bulun-
maz. Kalp kékenli agrilar tiim gogiis agrilar i¢inde yaklasik %5-6 oraninda
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goriiliir. Cocuklarda en sik gogiis agris1 nedenleri
kas-iskelet sistemi, gastrointestinal sistem, pulmo-
ner sistem, psikolojik ve idiyopatiktir.> Buna kar-
sin cocuk ve ergenlerde nadirde olsa ani ve
beklenmeyen oliimlerin olmas: ve bunlarin med-
yada biiyiik yanki olusturmas: aileyi ve ¢ocugu
endiselendirmekte, gogiis agrisinin kalpten kay-
naklandigim1 distindiirmektedir. Bu ¢aligmanin
amaci ¢ocuk gogiis agrilarini degerlendirmede son
yaklagimlari tespit etmek, kalp kokenli gogiis agrist
sikligin1 ve nedenlerini belirlemek ve hangi hasta-
larin ¢ocuk kardiyologuna yonlendirilmesi gerek-
tigini tanimlamaktir.

I GEREC VE YONTEMLER

Cocuk kardiyoloji iinitemizde Kasim 2012-Kasim
2013 tarihleri arasinda gogiis agris1 nedeniyle de-
gerlendirilen tiim hastalar geriye doniik olarak in-
celendi. Hastalarin demografik 6zellikleri,
anamnezleri, klinik bulgulari, yapilan laboratuvar
incelemeleri ve son tanilar1 analiz edildi. Hastalarin
yas ve cinsiyet gibi demografik verileri degerlendi-
rildi. Anamnezde; gogiis agrisinin yeri, vasfi, bas-
langi¢ zamani, ne kadar stirdigii, eforla iligkisi ve
ailede kalp hastalig1 6ykiisti (konjenital kalp hasta-
l1g1, ritim bozuklugu, erken yasta koroner arter
hastalig1 ve beklenmedik ani erken 6liim) irde-
lendi. Fizik muayenede; gogis deformitesi, gogiis
duvarinda palpasyon ile agr, tftirim-tasikardi-
aritmi gibi kardiyovaskiiler sistem bulgular1 ve
gogis agrisina neden olabilecek diger sistemlerde
patolojik bulgular arastirildi. Hastalarin tiimiine
elektrokardiyografi (EKG), biiyiik bir kismina tele-
kardiyografi ¢ekildi. Ekokardiyografi ve kardiyak
troponin I testi gogiis agrisinin kardiyak nedenle-
rini diglamak amaciyla genis bir hasta grubuna uy-
gulandi. Ritim Holter monitorizasyonu ve egzersiz
stres testi Oykii, fizik muayene veya laboratuvar in-
celemesinde siipheli bulgular1 olan hastalara ya-

pildi.

I BULGULAR

Bu ¢aligmada 393 (%53,5) erkek ve 341 (%46,5) kiz
olmak iizere 734 hasta incelendi. Hastalarin yaglari
4-19 yas arasinda degismekteydi (ortalama 10,9+3,5
yil). Gogiis agrisinin 6zellikleri Tablo 1°de gosteril-
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TABLO 1: Gogus agnisi ozellikleri.
Sayi (n:734) %

Agn Siresi

<1 dakika 418 57

1-90 dakika 116 15,8

Tespit Edilemeyen 200 272
Agn Zamani

<1 hafta 80 10,9

1 hafta-1 ay 171 23,3

>1ay 125 17

>6 ay 91 12,4

Tespit Edilemeyen 267 36,4
Adn Sekli

Batici 484 65,7

Baski Tarzinda 193 26,3

Tarif Edilemeyen 57 8
Agn Yeri

Sol Gogus 683 93,1

Sag Gogis 11 1,5

Sternum Ortasi 40 54
Eforla iliskisi

Var 157 21,4

Yok 577 78,6

mektedir. GOgiis agris1 hastalarin %57’sinde kisa
stireli (<1 dakika) iken %15,8’inde agrinin siiresi 1-
90 dakika arasinda degisiyordu. Hastalarin
9%29,4’inde gogiis agris1 sikayeti en az bir aydir
mevcuttu. Gogiis agrisi hastalarin %65,9'unda ba-
tic1 sekilde tarif edilmisti. Agrinin yerlesimi en sik
(%93,1) sol taraf olarak belirtilmisti. Eforla gogiis
agris1 hastalarin %21,4’tinde vardi. Hastalarin
%70’inin yakin zamanda sportif aktivite dykiisii
mevcuttu. Ailede kalp hastalig1 oykiisii hastalarin
%2.2’sinde saptandi. Anormal fizik muayene bul-
gusu olarak 177 hastada gogiis duvarinda hassasi-
yet, 23 hastada >2° ifiirim, 6 hastada pektus
ekskavatum ve bir hastada tasikardi saptanmisti.
Laboratuvar incelemesi olarak, 734 hastanin hep-
sine elektrokardiyografi, 699'una telekardiyografi,
676’s1na (%92,1) kardiyak troponin I testi, 569’una
(%77,5) ekokardiyografi, 202’sine (%27,5) ritim
holter monitorizasyonu ve 40’1na (%5,4) egzersiz
stres testi yapilmisti. EKG incelemesi hastalarin
9%098,8’inde normalken 9 hastada patoloji saptan-
mist1. EKG anormalligi olarak patolojik ST-segment
veya T dalga degisikligi (n:4) ve sik erken ventri-

Pediatr Heart ] 2014;1(3)
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kiiler kontraksiyon (n:5) saptandi. Telekardiyografi
hastalarin %94.2’sinde normaldi, 40 hastada akci-
ger parankimi veya havalanmasi ile ilgili patoloji
varken, bir hastada kardiyomegali vardi. Ekokardi-
yografi incelemesi ise hastalarin %94,3’tinde nor-
maldi. Ekokardiyografide 32 hastada bir patoloji
saptand1 ancak bunlarin sadece 9’u gogiis agrisina
neden olabilecek patolojilerdi. Bunlar; miyokardite
bagli sol ventrikiil sistolik disfonksiyon (n:1), peri-
kardiyal effiizyon (n:2) ve mitral kapak prolapsusu
(MVP) (n:7) idi. Ekokardiyografi bulgular1 Tablo
2’de gosterilmektedir. Ritim holter monitorizas-
yonu yapilan 202 hastadan 15’inde bir patoloji
saptandi. Bunlar sik veya orta siklikta erken ven-
trikiiler kontraksiyon (n:13), 1° AV blok (n:2) ve
sinlis nod disfonksiyonu (n:1) idi. Klinik olarak
onemli medikal ve/veya aile 6ykiisii, anormal kar-
diyak muayene, anormal kardiyak troponin ve
anormal EKG toplam 60 (%8,2) hastada mevcuttu.
Buna karsin sadece 5 (%0,7) hastada anormal kar-
diyak troponin I degeri vardi. Ayrica kardiyak tro-
ponin I yiiksekligi saptanan 5 hastadan sadece
3’tinde kardiyak etyoloji mevcuttu. Diger 2 hasta-
daki sinirda yiiksekligin yapilan kontroller sonucu
biyokimyasal yalanci pozitiflik oldugu tespit edildi.
En sik tani kas-iskelet sistemine bagli gogiis agrisi
(%65), bunu takiben idiyopatik (%18), solunum sis-
temi (%7,7), gastrointestinal (%4) ve psikolojik
(%3) idi. Kardiyak etiyoloji 734 hastanin sadece
17’sinde (%2,3) bulundu. Bunlardan bir hasta mi-
yokardit, 3 hasta perikardit, 7 hasta MVP ve 13
hasta aritmi (sik veya orta siklikta erken ventrikii-

TABLO 2: Ekokardiyografi bulgulari.

Sayi (n:569) %
Normal 537 94,3
Mitral Kapak Prolapsusu 7 1.2
Patent Foramen Ovale 6 1,1
Mitral Yetmezlik (Eser) 6 1,1
Aort Yetmezliligi (Eser) 3 05
Bikuspid Aortik Kapak 3 0,5
Sekundum Atriyal Septal Defekt 2 03
Perikardiyal Effiizyon 2 0,3
Patent Duktus Arteriyozus 1 0,15
Sol Ventrikiil Disfonksiyonu 1 0,15
Parsiyel Vendz Dénis Anomalisi 1 0,15
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ler kontraksiyon) tanist almisti. Kardiyak etiyoloji
saptanan tim hastalarda anormal klinik bulgu
ve/veya EKG vardi. Sekiz (%47) hastada pozitif aile
hikéyesi veya ge¢mis kardiyak oykii; 9 (%52) has-
tada anormal EKG; 3 (%17) hastada anormal tro-
ponin I; 10 (%59) hastada anormal ekokardiyografi
bulgusu mevcuttu.

I TARTISMA

Cocuk doktorlar1 ve ¢ocuk kardiyologlarina gogiis
agris1 sikayetiyle genellikle ergenlik 6ncesi ¢ocuk-
lar ve ergenler bagvururlar.® Cocuklarda yapilan bir
caligmada hastalarin %78’sinin 9 yag iizerinde ol-
dugu bildirilmistir.” Bizim hasta grubumuzda ise
hastalarin %73,4’1 10 yas tizerindeydi. Cinsiyet ag1-
sindan bakildiginda erkeklerde kizlara gore biraz
daha fazla gorildagi bildirilmistir.®? Caligmamizda
da gogiis agrisi ile bagvuran erkek hasta sayis1 kiz-
lara goére biraz daha fazlaydi.

Gogiis kafesi ve iginde yer alan tiim organ ve
sistemler gogiis agrisina neden olabilirler. Siklikla
ciddi bir kardiyak sorunu isaret eden erigkinlerin
aksine, cocuklarda en sik nedenler iyi huyludur ve
kas-iskelet sistemi, idiyopatik, pulmoner, gastroin-
testinal ve psikojenik gibi nedenleri igerir. Yapilan
calismalarda ¢ocukluk ¢aginda gogiis agrilarinin
biiyiik kisminin (%54-56) idiyopatik oldugu bildi-
rilmigtir.”® Bizim hasta grubumuzda ise 6ykdi, fizik
muayene ve laboratuvar incelemeleri ile diger tiim
nedenler ekarte edilerek idiyopatik gogiis agrisi
918 oraninda saptanmistir. Gogiis agrisinin ikinci
en sik nedeni olarak ise kas-iskelet sistemi bildiril-
mistir.!®!! Calismamizda ise hastalarin %65 ile en
sik gogiis agris1 nedeni kas-iskelet sistemi olarak
tespit edilmistir. Gliniimiizde ¢ocuk ve genglerin
daha sik sportif aktivitelerle ilgilenmeleri sonucu
kas-iskelet sistemi kaynakli agrinin arttiginmi di-
sinmekteyiz. Genellikle bazi1 kas gruplarinin fazla
kullanimina bagh gelisen, 6ykiide son zamanlarda
sportif aktivitede bulunma bulunan keskin karak-
terli agrilardir. Palpasyonla agri olan boélgede
hassasiyet olmasi karakteristik 6zelligidir. Hastala-
rimizdan keskin ve batici karakterde agris1 olup
yakin zamanda sportif aktivite dykiisii ve/veya fizik
muayenede gogiis duvarinda hassasiyeti olanlar bu
gruba dahil edilmistir.
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Pediatrik grupta gogis agrisinin kardiyovaskii-
ler nedenleri nadirdir ancak potansiyel olarak ¢ok
daha tehlikelidir. Cocuklarda yapilan ¢alismalarda
kardiyak kokenli gogiis agris1 %0,7-7 arasinda bildi-
rilmigtir.%”° Kardiyak kokenli gogiis agrisinin baglica
nedenleri arasinda kardiyomiyopatiler, ¢ikim yolu
darliklar1, miyokardit, perikardit, koroner arter ano-
malileri, mitral kapak prolapsusu ve ritim bozukluk-
lar1 sayilabilir. Calismamizda hastalarin %2,3iinde
gogiis agrisina neden olabilecek kardiyak bir etiyoloji
saptandi. Bunlar miyokardit, perikardit, mitral kapak
prolapsusu ve ritim bozukluklariydi. Gogiis agris1 mi-
yokarditte miyokardiyal oksijen titketiminin karsi-
lanamamas1 sonucu ortaya ¢ikan kimsayal
maddelerin sempatik sinirleri uyarmasi, perikarditte
ise serozanin direkt irritasyonu sonucu olusur. Mit-
ral kapak prolapsusunda gogiis agrisinin papiller kas
veya endokard iskemisi sonucu olustugu diistiniil-
mektedir.? Gogiis agrisi nedeni olarak kardiyak eti-
yoloji saptanan tiim hastalarda anormal klinik bulgu
ve/veya EKG olmasi kardiyak kokenli gégiis agrisin-
dan siiphelenmekte anamnez, fizik muayene ve

EKG’nin yol gosterici oldugunu diistindiirdii.

Solunum sistemi ile ilgili gogiis agris1 en stk
astim, reaktif hava yolu hastalig1 ve pnémoni ile
iligkilidir. Yapilan ¢aligmalarda gogiis agrisinin en
sik {iglincii nedeni oldugu bildirilmistir.® Ozellikle
egzersizle uyarilan astim ataklar: sirasinda gogiiste
agr ve sikisma hissi olugabilir. Eglik eden nefes dar-
lig1 ve higilt1 ayirica tanida yardimeidir. Ancak ta-
nida esas olarak solunum fonksiyon testi ve egzersiz
testi yapilmalidir. Yapilan bir ¢aligmada gogiis ag-
ris1 ile bagvuran ¢ocuklarda %26 oraninda anormal
solunum fonksiyon testi saptanmigtir.’* Pnémonili
hastalar da ilk olarak gogiis agrisi ile bagvurabilirler.
Ayiricl tanida eslik eden ates ve 6ksiiritk olmasi
onemlidir. Calismamizda hastalarin %7,7’sinde so-
lunum sistemi kaynakli gogiis agrisi tespit edilmis-
tir. Bu hastalarin biiyiitk kismi eslik eden nefes
darligi, hisilt1 ve oksiiriik sikayetleri nedeni ile ya-
pilan degerlendirme sonucu astim tanisi alirken, di-
gerleri mevcut Oksiiriik, ates gibi sikayetleri ve
radyografik bulgular: ile pnédmoni tanist almigti.

Gastrointestinal sistemin yapisal veya fonksi-
yonel bozukluklar: gogiis agrisi nedeni olabilirler.
Cocuklarda yapilan ¢aligmalarda %4-11 arasinda
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gastrointestinal nedenli gogiis agris: bildirilmigtir.”?
En sik nedenler gastrozefageal reflii hastalig: ve
gastrittir. Yemeklerden sonra ve baz1 yiyeceklerin
tiiketilmesi ile artan yanma seklinde gogiis agrisi
olmasi, fizik muayenede epigastrik hassasiyet bu-
lunmasi ayirici tanida 6nemlidir. Bizim ¢alisma gu-
rubumuzda da %4 oraninda gastrointestinal
kaynakl g6giis agrisi saptanmigtir. Yapilan kardi-
yak degerlendirme sonucu normal bulunan, 6ykii
ve fizik muayenede gastrointestinal kaynakl gogiis
agrisi i¢in uyaric1 bulgulari olan hastalara yapilan
gastroenterolojik degerlendirmede gastrodzefageal
reflii hastalig ve/veya gastrit tanilar1 konulmustu.

Psikojenik kaynakli gogiis agrisi nedenleri ara-
sinda hiperventilasyon, konversiyon, somatizas-
yon, depresyon ve anksiyete gibi nedenler bulunur.
Yapilan caligmalarda gogiis agrisi nedeni olarak
%3-4 oraninda psikojenik nedenler bildirilmistir”?.
Kronik yer degistiren g6giis agrist olan, eslik eden
bas agrisi, karin agrisi, belli belirsiz ekstremite ve
eklem agrilar gibi belirtileri olan, okul ve/veya aile
ile ilgili problemleri olan hastalarda siiphelenmek
gerekmektedir. Caligmamizda %3 oraninda psiko-
jenik kaynakli g6giis agris: tespit edilmigti. Yapilan
degerlendirme ile kardiyak neden bulunamayan,
oykiide okul ve/veya aile problemi olan hastalara
yapilan psikiyatrik degerlendirme sonucu anksi-
yete ve depresyon gibi tanilar konulmustu.

0 SONUC

Gogiis agrist ¢ocuk kardiyologlarina bagvurunun en
sik nedenlerinden biridir. Nadiren kardiyolojik eti-
yoloji saptanmasina ragmen gereksiz inceleme ya-
pilmasina neden olur. Detayli bir anamnez almak,
tam bir fizik muayene yapmak ve EKG degerlen-
dirmek etiyolojiyi saptamada ve kardiyak gogiis ag-
risindan siiphelenmekte cogu zaman iyi bir rehber
olacaktir. Diger laboratuvar testleri gogiis agrisinin
6zellikli nedenini saptamakta genellikle faydali de-
gildir. Kardiyak muayene veya EKG’de anormal
bulgusu olan, daha 6nce kardiyak cerrahi veya gi-
risim Oykiisii bulunan, aritmi veya ani kardiyak
oliim i¢in aile 6ykiisii olan veya koroner arter has-
talig1 icin yiiksek riski bulunan ¢ocuk ve addlesan-
larin bir ¢ocuk kardiyologuna yonlendirilmesi
uygun bir yaklagim olacaktir.

Pediatr Heart ] 2014;1(3)
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The Frequency and Characteristics of
Urinary System Anomalies Accompanying
Congenital Heart Diseases

Konjenital Kalp Hastaliklarina Eslik Eden
Uriner Sistem Anomalilerinin

Siklig1 ve Ozellikleri

ABSTRACT Objective: This study aimed to determine the frequency and the characteristics of uri-
nary abnormalities accompanying congenital heart diseases and to detect the efficiency of cineu-
rographic images in determining. Material and Methods: These anomalies by evaluating the
cineurographic images of angiocardiographies performed between January 2006 and June 2011 at
the Department of Pediatric Cardiology. Cineurographic images of angiocardiographies performed
between January 1, 2006 and June 30, 2011 were evaluated retrospectively. Patients with detected
urinary system anomalies were re-evaluated, and cineurographic images were recorded. Results:
Cineurographic images obtained from the angiocardiography of 2,019 cases were included in our
study. Congenital heart diseases were detected in 1,844 cases. Urinary abnormalities were detected
in 38 cases out of the 1,844 cases with congenital heart diseases. The average age at diagnosis was
4.2+0.4 years, and 52.6% (20) were male and 47.4% (18) were female. Pelvicaliceal dilatation at a
ratio of 44.7% (17) was most seen accompanying urinary anomaly among patients with congenital
heart anomalies. Ventricular septal defect at a ratio of 21% (8) was the most seen accompanying con-
genital heart disease among 38 patients with urinary anomalies. Conclusion: Coexistence of uri-
nary anomalies may be seen in many congenital heart diseases. Therefore, performing
cineurographic studies during angiocardiography has a crucial role in the early diagnosis and pre-
vention of possible complications related to late diagnosis.

Key Words: Angiocardiography; heart defects; congenital; urogenital system

OZET Amag: Dogumsal kalp hastaliklarina eslik eden iiriner sistem anomalilerinin siklik ve ézel-
liklerini saptamak ve sineiirografik gériintiilerin {iriner sistem anomalilerini belirlemedeki etkinlik-
lerini ortaya koymakutir. Gereg ve Yontemler: Klinigimizde 1 Ocak 2006-30 Haziran 2011 tarihleri
arasinda yapilan sinetirografi goriintiileri retrospektif olarak incelendi. Bulgular: Anjiokardiyografisi
yapilan 2019 olgunun gériintiileri calijmamiza dahil edildi. 1844 olguda konjenital kalp hastalig: tes-
bit edildi. Bu grup hasta i¢inden iiriner sistem anomali tesbit edilen 38 olgunun tan1 yas: ortalamasi
4.2+0.4 y1l, %52.6’s1 (no; 20) erkek ve %47.4ii (no;18) kiz olarak bulundu. Uriner sistem anomali
siklig1 %2 olarak bulundu. Uriner sistem anomali tespit edilen 38 olgu incelendiginde; olgularin
17’sinde (%44.7) pelvikalisiyel dilatasyon goriildii ve bu patoloji dogumsal kalp hastaliklarina eslik
eden iriner sistem anomalileri nedenleri arasinda ilk sirada yer aldi; ayrica olgularimiza eslik eden
en sik dogumsal kalp hastalig1 ventrikiiler septal defekt olup, 8 (%21) olguda yer aldi. Sonug: Do-
gumsal kalp hastaliklarinin bir¢oguna iiriner sistem anomalileri eslik edebilir. Bu nedenle anjiokar-
diyografi esnasinda yapilacak sinetirografik degerlendirme hastalara erken teshis sansi saglayacak ve
tedavinin gecikmesinden dogabilecek komplikasyonlarin 6nlenmesinde 6nemli olacag: diisiiniildii.

Anahtar Kelimeler: Anjiyokardiyografi; kalp kusurlari, dogumsal; iirogenital sistem
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he incidence of congenital heart diseases (CHD) is 0.5-0.8%.!* The
morbidity and mortality rates of patients with CHD have demon-
strated significant improvements because of advances in the current
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diagnostic and treatment techniques. Early diag-
nosis of certain system abnormalities accompany-
ing CHD has positively affected mortality and
morbidity outcomes. In this regard, urinary system
anomalies (USA) are an important concern. Non-
cardiac malformations accompany the majority of
CHD. The coexistence of congenital anomalies in
the two systems has been reported at varying rates
in the literature.

The concurrent existence of urinary system
disorders with CHD is considerably frequent in the
literature. Abnormalities of the renal and urinary
systems are observed in 3-11% of the population.’
These abnormalities may also be accompanied by
congenital disorders of other systems.® The coexis-
tence of CHD in children with urinary system dis-
orders has been reported to be 8-25%.>7 Similarly,
in an autopsy series reported from our country, the
incidence of CHD accompanied by genitourinary
system abnormalities was found to be 15.1%.2 USA
that accompany CHD are usually silent. Therefore,
angiocardiographic investigations performed on
patients with CHD may contribute to increasing
the survival rates of these patients while detecting
any additional possible anomalies accompanying
CHD through the cineurographic data obtained
during the procedure. This study aimed to deter-
mine the incidence and characteristics of USA that
accompany CHD by evaluating the cineurographic
data of children who had angiocardiographic
screening in the pediatric cardiology unit and to
demonstrate the efficacy of cineurographic screen-
ing in the diagnosis of USA. As a result, these pa-
tients can have an improved quality of life.

I MATERIAL AND METHODS

This study was conducted upon receiving approval
from the ethical committee of the pediatric cardi-
ology unit on October 25, 2011 (protocol no.
2011/199). It included the retrospective cineuro-
graphic examinations of patients who had angio-
cardiographic screening between January 2006 and
June 2011 to determine the incidence and charac-
teristics of CHD accompanied by USA. A total of
2,019 patients who had cineurographic imaging
with angiocardiography in the pediatric cardiology
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clinic were included in the study. The cases de-
tected to have USA were re-evaluated with urinary
system ultrasonography. Cineurographic images
were compared with the ultrasonographic findings,
and the accuracy of the cineurographic evaluations
was determined. Patients with CHD were selected
among all patients who had angiographical screen-
ing, and patients without CHD were excluded. Pa-
tients with CHD were classified as those with USA
and without USA. These groups were then further
classified according to the CHD classifications of
cyanotic and non-cyanotic CHD (Table 1). Age,
gender, and body weight of patients in each group
were evaluated, and the effects of these criteria on
the cyanotic CHD subgroup were statistically as-
sessed.

STATISTICAL ANALYSIS

The Kolmogorov-Smirnov test was used to deter-
mine the conformity of the continuous variables to
normal distribution. The Student’s t-test was used
for the comparison of two independent groups
with normally distributed variables, and the Mann-
Whitney U Test was used for those without nor-
mal distribution. The correlation between the
categorical variables was analyzed by the chi-
square test. The descriptive statistics used were fre-
quency, percentage, and meanzstandard deviation.
SPSS for Windows version 11.5 was used for statis-
tical analysis. p<0.05 was accepted as statistically
significant.

I RESULTS

Cineurographic examination of 1,844 patients with
CHD revealed USA in 38 patients (2%). Among
them, 32 (84.2%) had non-cyanotic CHD and 6
(15.8%) had cyanotic CHD. Twenty of the 38 pa-
tients (52.6%) were male and 18 (47.4%) were fe-

TABLE 1: The distribution of patients with
congenital heart disease.
CHD no (%)
Non-cyanotic CHD 1536 (76)
Cyanotic CHD 308 (15.3)
The other heart diseases 175(8.7)
Total patients no 2019 (100)
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FIGURE 1: Pelvicaliceal dilatation.

FIGURE 2: Right renal agenesis.

male. Pelvicaliceal dilatation was observed in 17
patients (44.7%), and this rate was recorded as the
largest number of USA according to the number of
cases. The reasons for pelvicaliceal dilatation were
ureteropelvic stenosis in three patients (Figure 1),
right renal agenesis in three patients (Figure 2), left
renal agenesis in one patient, horseshoe in one pa-
tient, filtering function disorder related to cortical
damage in the left kidney in one patient, filtering
function disorders related to cortical damage in
both kidneys in one patient, multiple left stones in
one patient, chronic renal failure in one patient,
partial obstruction in the right urethra in one pa-
tient, ptotic right kidney in one patient, and non-
obstructive stasis-related pelvicaliceal dilatation in
three patients. The distribution of CHD that ac-
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companied USA revealed eight patients (21%) with
ventricular septal defect (VSD). VSD was observed
to be the most frequent cardiac anomaly in both
patient groups.

I DISCUSSION

Non-cardiac diseases that accompany CHD are
common, and the rate of USA among those diseases
is substantially high.*1° The rate of renal and uri-
nary anomalies is 3-11% in the population, whereas
the rate of CHD is 0.6-1%.'"!> The rate of coexis-
tence of these diseases varies in published studies;
it has been reported as 3.8-15% according to au-
topsy results and 2-20% according to clinical eval-
uations.” Outcomes can also be affected by the
scanning method, sample size, and inclusion or ex-
clusion of patients with certain chromosomal dis-
orders that are well known to be related to CHD or
with known disorders." In a study investigating the
cineurographic images of 434 patients with angio-
cardiographical examinations, USA were detected
in 70 (16.1%) patients with no clinical symptoms,
and pelvicalicial dilatation was determined as the
most frequent cause of USA at a rate of 47.1%." In
another study, USA were detected in 7.7% of 260
patients who had angiocardiography and cineurog-
raphy at the same time. In the same study, the au-
topsy examination of 21 babies who had had
angiocardiography, but not cineurography, revealed
a USA rate of 29%. In the study, patients with atrial
septal defect comprised the majority of CHD with
USA; other CHD included VSD and Fallot’s tetral-
ogy.” In another study examining the cineuro-
graphic images of 680 patients, USA were detected
in 49 (7.2%), and they were most commonly ac-
companied by VSD, pulmonary stenosis, and Fal-
lot’s tetralogy. The same study reported that
cineurography was successful in 44.9% of the pa-
tients in detecting silent USA." In a study including
115 patients with cineurographic examinations, op-
timal screening was performed in 104, and USA
were detected in 17 patients (16.3%).!¢ In another
study evaluating the cineurographical images of 184
cases following angiocardiography, the quality of
images in 62 patients (33.7%) was found to be in-
adequate for evaluation because of gas, fecaloma,
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and poor opacification. These patients were re-eval-
uated, and two were found to have USA. A total of
17 patients (10.2%) were detected to have USA, and
the anomalies were confirmed by concomitant
renal ultrasonographical examinations. The inves-
tigators suggested the use of ultrasonographical
techniques for patients in the high risk group.” In
a different study, ultrasonographical examination of
109 patients with a previous diagnosis of CHD re-
vealed accompanying USA (hydronephrosis, dupli-
cation, ectopy, agenesis, and dysplasia) in 11.9% of
the patients. USA were found to be more frequent
in patients with coexisting extra-cardiac abnormal-
ities (36.6%), whereas USA were found to be only
4.7% in the groups with isolated CHD.'® In consid-
eration of these findings, renal ultrasonographical
scanning was advised, particularly for children with
CHD accompanied by extra-cardiac abnormalities.
In a large autopsy series, coexisting renal and uri-
nary system abnormalities were reported in 25% of
the children with CHD. In an autopsy series from
our country, the frequency of coexisting genitouri-
nary system anomalies was found in 15.1% of chil-
dren with CHD.®? All 2,019 of our cases were
retrospectively evaluated for USA. Compared with
similar studies, the present study can be regarded to
contribute important data because of our large study
group, which provides an advantage to our study.

The rate of coexisting USA with CHD found
in our study (2%) was closer to the low rates re-
ported in the literature. This rate may be consid-
ered a realistic result of objective data. Moreover,
mainly not considering cineurography in the an-
giocardiographical examination or applying the
procedure rapidly to minimize the duration of ra-
diation exposure may be the reason for this out-
come. Furthermore, evaluating cineurographic
images as sub-optimal and not assessing these im-
ages with further techniques may have contributed
to this outcome. In our study, majority of the pa-
tients with USA accompanied by CHD were pa-
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tients that had left to right shunts (mostly: VSD:
21.9%). According to the distribution of USA type
in patients, pelvicalicial dilation was the most fre-
quent at a rate of 44.7%. This rate is parallel to that
in other studies. Urinary specific gravity (USG) was
repeated in 15 of these patients and revealed false
positive results in 4 patients. The rate of patients
with USA confirmed by USG was found to be
73.3%. This high rate of accordance between the
cineurographic images and the USG outcomes is
parallel to that observed in similar studies.®1518
However, this accordance is even higher in our
study, and it may be related to the experience of
the clinician or the fact that not all patients had
USG because of the high rate of cineurographically
diagnosed USA.

The retrospective nature of this study made
reaching all the patients difficult. Therefore, per-
forming USG to all patients with cineurographi-
cally diagnosed USA was not possible. Moreover,
another limitation of our study was that we could
not compare other techniques. When this study is
considered as a whole, the concurrent application
of cineurography and angiocardiography may en-
able the early diagnosis of diseases in these patients.
Therefore, we suggest the use of this method.

In conclusion, the detection of USA by cineu-
rographic images during angiocardiographic exam-
ination, and thus early intervention, may have a
positive contribution to patient prognosis. Most
importantly, for patients who are difficult to fol-
low up, cineurography serves as an important
source of rapid access to information for the early
arrangement of treatment. In this respect, the im-
portance of this method for patients is evident. Fur-
ther cineurography studies supported by improved
radiological examination and investigation of the
role and efficacy of this method in the detection of
coexisting USA in CHD cases would carry this goal
forward.
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Supraventrikiiler Tasikardi Tanili
Cocuk Hastalarin Klinik Ozellikleri;
Tek Merkez Verileri

Clinical Characteristics of Children with
Supraventricular Tachycardia;
A Single-Center Experience

OZET Amag: Gocukluk ¢aginda tasiaritmiler seyrek goriilmektedir. Bu nedenle hastalarin klinik
ozellikleri hakkindaki bilgiler nispeten simirhidir. Bu ¢aligmada klinigimizde supraventrikiiler tagi-
kardi (SVT) tamus: alan gocuk hastalarin klinik 6zelliklerinin geriye doniik olarak incelenmesi amag-
lanmustir. Gereg ve Yéntemler: Agustos 1998-Kasim 2013 yillar: arasinda Atatiirk Universitesi Tip
Fakiiltesi Cocuk Kardiyoloji tinitesinde SVT tanisi alarak izlenmis olan ¢ocuk hastalardan tibbi ka-
yitlarina ulagilabilen 97 hastanin klinik 6zellikleri ve izlem sonuglar: geriye doniik olarak ince-
lendi. Bulgular: Hastalarin yag ortalamasi 6,97+6,02 y1l idi. En sik bagvuru yakinmas: carpinty, ikinci
siklikta ise bayilma idi. Hastalarin 14’inde (%14,4) bagvuru aninda konjestif kalp yetersizligi (KKY)
klinik bulgular1 mevcut idi. Bu hastalarin 10'unda KKY tasikardiye baglandi. En sik tagiaritmi me-
kanizmasinin atrioventrikiiler reentran tasikardi (AVRT) (n=42, %43,3) oldugu goriildii. Hastala-
rin 37’sinde (%38,1) yapisal kardiyak bozukluklar saptandi ve 9'u (%9,3) daha 6nce herhangi bir
yapisal kardiyak bozukluk nedeni ile ameliyat edilmisti. Hastalarin 52’si (%53,1) klinigimizde SVT
atagi sirasinda gortilmiistii. Bu 52 hastadan 46’sinda bagvuru anindaki akut tedavi yaklagimlar ile
SVT sonlandirilabildi. Hastalarin 87’sine (%89,6) kronik profilaksi i¢in antiaritmik ilag tedavisi bag-
lanmist1. izlemde toplam 19 hastaya kateter ablasyon islemi uygulandi. Sonug: Supraventrikiiler ta-
sikardili ¢ocuklarda klinik gidis genel olarak iyidir. Hastalarin 6nemli bir kisminda antiaritmik
tedavi ile tagikardi kontrol altina alinabilmekte ve kateter ablasyon yontemleri ile basarili kalic1 te-
davi saglanabilmektedir.

Anahtar Kelimeler: Supraventrikiiler tagikardi; elektrokardiyografi; gocuk

ABSTRACT Objective: Tachyarrhytmias are not common in children. So, information about the
clinical characteristics of these patients is relatively limited. In present study we aimed to evaluate
the clinical features of the pediatric patients with supraventicular tachycardia (SVT). Material and
Methods: Clinical characteristics and the follow-up results of the 97 children who had been diag-
nosed and followed with the diagnosis of SVT between August 1998-November 2013 were retro-
spectively evaluated. Results: Mean age of the patients was 6.9+6 years. Most frequent complaint on
admission was palpitation. Fourteen (14.4%) had the signs of heart failure on admission, and in 10
it was related to tachycardia. Most frequent mechanism was atrioventricular reentrant tachycardia
(AVRT) (n=42, 43.3%). Of the patients 37 (38.1%) had structural heart disease, and 9 (9.3%) had a
history of previous cardiac surgery. Fifty-two (53.1%) of the patients was seen during SVT in our
clinic. In 46 of these 52 patients, tachycardia was stopped by different therapies. In 87 (89.6%) of
97 patients chronic antiarrhythmic therapy was administered. During follow-up 19 patients were
treated by catheter ablation. Conclusion: Clinical survey in children with SVT is well in general.
In most of the patients tachycardia can be controlled by antiarrhythmic drugs, and catheter abla-
tion archives successful and curative results.

Key Words: Supraventricular tachycardia; electrocardiography; child
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ritmi kalbin hiz ve ritminin anormal olusu
Aolarak tanimlanir ve kardiyak ileti sistemi

ve kalp dokusunda ki anormallikler sonucu
olusur. Cocukluk ¢aginda gerek normal kalpte or-
taya cikan, gerekse dogustan veya kazanilmig kar-
eslik
bozukluklar gelisebilmektedir.

diyak patolojilere eden degisik ritm

Supraventrikiiler tagikardi (SVT) ¢ocuklarda acil
kardiyak miidahale gerektirebilen en yaygin ritm bo-
zuklugu olmakla birlikte tiim ¢ocukluk ¢ag1 kardiyak
problemleri icindeki sikligy diistiktiir. Bu nedenle bu
hastalarin klinik 6zellikleri ile ilgili bilgi nispeten s1-
nirhdir. Bu ¢alismada klinigimizde tan: alarak izle-
nen SVT’li ¢ocuk hastalarin klinik 6zellikleri ve izlem
sonuclar1 yoniinden degerlendirilmesi ve bu konu-
daki deneyimlerimizin paylasilmasi amaglanmistir.

I GEREC VE YONTEMLER

Caligmaya 1998-2004 yillar1 arasinda Atatiirk Uni-
versitesi T1p Fakiiltesi Cocuk Kardiyoloji Bilim Da-
linda takip edilen SVT’li hastalar alindi. Tibbi
kayitlarina ulagilabilen hastalarin kayitlar: son ol-
gunun alindig tarihten itibaren geriye doniik ola-
rak incelendi.

Hasta grubuna baglamak ve devam etmek i¢in
yalnizca atriyal dokuya ihtiya¢ duyan tasikardiler
[siniis nodreentrant tasikardi (SNRT), uygunsuz
siniis tasikardisi, atriyal fibrilasyon, atriyal flutter ve
intraatriyal reentrant tagikardi (IART), ektopik
(fokal) atriyal tagikardi (EAT), multifokal (kaotik)
atriyal tasikardi (KAT)] ve baslamak ve devam
etmek icin atriyoventrikiiler noda (junction) ihtiyag
duyan tagikardiler [atriyoventrikiiler reentrant tagi-
kardi (AVRT), atriyoventrikiiler nodal reentrant ta-
sikardi (AVNRT), junctional ektopik tasikardi (JET)
] tanilar1 olan hastalar alind1.? Yiizey elektrokardi-
yografi (EKG) kullanilarak tasikardi tiplerinin olas1
ayirimu bildirilmis kriterler kullanilarak yapildi.®4

Hastalarin bagvuru yakinmalari, SVT nin ta-
ninma yontemi, olas1 SVT mekanizmasi, SVT nin
kontrol edilme yolu ve kullanilan ilaglar ile ilgili
veriler t1ibbi kayitlardan ¢ikarildi.

Kardiyak tagiaritmi saptanan yenidoganlar,
semptomsuz, hafif semptomatik, ciddi hasta veya
kritik hasta olabilir. Asemptomatik veya hafif
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semptomatik bebek; rutin muayene sirasinda veya
hastanede yatan bebeklerde hemsire takibi sira-
sinda aritmi tespit edilen hastalar asemptomatik,
solunum problemi olmaksizin aktivitelerinde hafif
degisiklikler olan bebekler hafif semptomatik ola-
rak kabul edildi. Ciddi hasta bebek; huzursuzluk,
soguk terleme, solukluk, takipne ve emmede
azalma goriilen bebeklerdir. Karacigerde biiytime
olabilir. Pulmoner 6deme bagh solunum sikintisi
olabilir. Dinlemekle kalp atimlar1 anormal sekilde
hizhidir ve siklikla gallop ritmi alinabilir. Kritik
hasta bebek; disiik kan basinci, nabizlarin alina-
mamasi, suur durumunda bozulma, bilincin tama-
men kaybedildigi bebeklerdir.

Yeni tan1 konulmus olan hastalardan tani ko-
nulduktan sonra en az bir kere planlanmis kontro-
line gelmis olan, izlemde olan hastalardan
planlanan en son kontroliine gelmis olan, ilag ke-
sildikten sonra en az bir kez kontrole gelmis olan
ve ablasyon yapildiktan sonra en az bir kez kont-
role gelmis olan hastalarin izlem sonuglar1 ayrica
degerlendirildi. Klinigimizde uygulanmadig: i¢in
iilkemizdeki diger merkezlere kateter ablasyon i¢in
gonderilmis olan hastalarin ablasyon ile ilgili bilgi-
leri varsa dosyalarimizda bulunan ve ilgili iinite-
lerce verilmis olan epikrizlerden elde edildi.
Kateter ablasyon ile ilgili bilgileri bulunmayan has-
talar i¢in miimkiin oldugunda ilgili merkezler ara-
narak gereken bilgiler alindi.

I BULGULAR

Caligmaya 97 SVT tanili hasta alindi. Caligmada yer
alan hastalarin aritmi tanisi aldiklarindaki yas or-
talamasi 6,97+6,02 y1l (aralik O giin-18,8 yas) idi ve
hastalarin 19’u (%19,6) yenidogan yas grubunda
idi. Hastalarin aritmi tanisi aldiklarindaki en sik
bagvuru nedeni ¢arpint1 ve eslik eden diger semp-
tomlar idi. Caliymamizda yenidogan doneminde
tan1 almis olan 19 bebegin biiyitk ¢ogunlugu
asemptomatik (n:6) (%31,6) veya hafif semptoma-
tik (n:6) (%31,6) yenidoganlar iken, 4 yenidogan
(9%21) ciddi hasta bebek grubunda ve kalan 3 yeni-
dogan (%15,8) kardiyojenik sok tablosunda (kritik
hasta bebek) idi. Ayrica fetal hayatta SVT tanisi
almis olan 2 hastamizda hidrops fetalis gelismigti
(Tablo 1).

Pediatr Heart ] 2014;1(3)
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TABLO 1: SVT'li hastalarin aritmi tanisi aldiklarindaki
basvuru yakinmalari (n=97)
Yakinma N %
Garpinti 24 247
Carpinti + saptanmis tasiaritmi 18 18,6
Garpinti + diger 6 6,5
Kardiyak cerrahi sonrasi tasikardi 5 53
izlem amagli degerlendirme 5 53
Carpinti + diger + saptanmis tasikardi 3 3
Saptanmis tasiaritmi 3 3
Solunum sikintisi 3 3
Bayilma 2 2
Hastanede yatarken tasikardi saptanmasi 1 1
Cabuk yorulma+ saptanmis tasiaritmi 1 1
Gogus agris! 1 1
Huzursuzluk 1 1
Karin agrisi 1 1
Morarma 1 1
Presenkop 1 1
Ufiiriim 1 1
Bilinmiyor 1 1
Yenidogan 19 19,6
Asemptomatik bebek 6 31,6
Hafif semptomatik bebek 6 31,6
Ciddi hasta bebek 4 21,0
Kritik hasta bebek 3 15,8
Toplam 97 100

Hastalarin 84’iinde (%86,6) yakinma sirasinda
cekilmis olan ylizey EKG’de SVT tanisi1 konul-
mugtu. Kalan 13 hastanin 11’1 (%11,4) 24 saatlik
Holter monitdrizasyonunda, biri (%1) efor testinde,
biri de (%1) transozefageal elektro fizyolojik ¢a-
lisma (TOEFC) sonucunda SVT tanisi aldilar.

Hastalarin 52’si klinigimize SVT atag1 sira-
sinda bagvurmustu. Bu hastalardan 2’sine tani fetal
ekokardiyografi sirasinda konulmustu. Hastalar
dogduklarinda SVT atag ile goriildiiler. Hastala-
rin 27’si daha 6nce dig merkezde tagikardi sira-
sinda cekilmis EKG’de SVT tanis1 konularak
klinigimize bagvurdu. Bu hastalarin 23’iinde kli-
nigimize bagvurduklar1 anda ¢ekilen EKG’de SVT
yoktu. Dokuz hasta ise SVT sirasinda ¢ekilmis olan
yizey EKG ile klinigimize basvurdu, ancak bu
hastalarda ilk goriildiikleri merkezde SVT diisii-
nillmemisgti.

Pediatr Heart ] 2014;1(3)

Birinci derece atriyoventrikiiler (AV) blok ta-
nis1 mevcut olan bir hastada atrial flutter esnasinda
ventrikiil hiz1 70/dk iken flutter hizi1 300/dk idi.
Ayrica cerrahi AV tam bloklu bir hastada da ven-
trikiil hiz1 80/dk iken flutter hizi 300/dk idi. Bu iki
hasta dislandiginda yiiksek ventrikiil hizli SVT sap-
tanmig olan 95 hastada SVT esnasindaki ortalama
kalp atim hizinin 223,4+49,3 atim/dk (aralik 124-
320 atim/dk) oldugu goriildii.

Hastalarin 14’tinde (%14,6) siniis ritmi sira-
sinda c¢ekilen yilizey EKG’de Wolf-Parkinson-
White Sendromu (WPW) mevcut idi. Bunlarin
3tinde (%21,4) preeksitasyon intermittant karak-
terde idi.

Tasikardi sirasinda elde edilmis olan yiizey
EKG’ler olas1 SVT mekanizmasi yoniinden deger-
lendirildiginde en sik tipin AVRT (%43,3) oldugu
saptand1. Yiizey EKG’de AVRT saptanan hastalarin
birinde Mahaim tipi ileti mevcut idi (Tablo 2).

Supraventrikiiler tagikardi sirasinda hastalarin
5’inde (%5,1) genis QRS kompleksli tasikardi mev-
cut idi. Bunlarin 3’tinde tagikardi durduktan sonra
WPW paterninin ortaya ¢ikmis olmasi nedeniyle
antidromik AVRT digtiniildii. Bir hastada Mahaim
tipi iletim nedeniyle, bir hastada ise aberasyona
ikincil genis QRS tasikardi oldugu sonucuna va-
rild.

Supraventrikiiler tagikardi tanisi almig olan
97 hastanin 14’inde (%14,4) bagvuru aninda kon-
jestif kalp yetersizligine (KKY) klinik bulgular:
mevcut idi. Bu hastalarin 10’'unda KKY tagikardiye

TABLO 2: SVT'li hastalarda distnilen
olasi elektrofizyolojik mekanizmalar (n=97).

Mekanizma N %
Atriyoventrikiler Reentran Tagikardi 42 433
Atriyoventrikiler Nodal Reentran Tagikardi 18 18.7
Ektopik Atriyal Tasikardi 12 125
Tiplendirilemeyen 11 114
intratriyal Reentran Tasikardi 4 4.1
Atriyal Fibrilasyon 3 3
“Permanent form of junctional Reciprocating” Tasikardi 3 3
Kardiyak Cerrahi Sonrasi Junctional Ektopik Tagikardi 3 3
Atriyal Flutter 1 1
Toplam 97 100
293
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baglandi. Bu hastalarda tagikardi kontrol altina
alindiktan sonraki bir haftanin sonunda sol ven-
trikiil fonksiyonlar1 normale déndii. Tki hastada
ise fetal ekokardiyografide tasikardiye ikincil hid-
rops fetalis saptanmigti. Bu hastalarda anneye ve-
rilen tedavi ile SVT durdu ve hidrops diizeldi.
Hastalar dogdugunda KKY bulgular1 mevcut de-
gildi.

Ekokardiyografik incelemede hastalarin
37’sinde (%38,1) yapisal kardiyak bozukluklar sap-
tandi (Tablo 3). Bu hastalarin 9’u (%9,3) daha 6nce
herhangi bir yapisal kardiyak bozukluk nedeni ile
ameliyat edilmisti. Ameliyat sonras1 SVT gelisen
hastalarin en sik ventrikiiler septal defekt (VSD) ve
eslik eden diger KKH’lar1 nedeni ile ameliyat ol-
dugu goriildii. Tki hastada ise kardiyak defekt
[(VSD)=1, atriyal septal defekt (ASD)=1] transkate-
ter yontemle kapatildiktan sonra SVT gelismis idi.
Bu hastalarda ameliyattan veya kapatma islemin-
den ortalama 0,66+1,7 y1l sonra SVT saptandigi go-
rildi.

Elli iki hasta (%53,1) klinigimizde SVT atag:
sirasinda goriilmiistii. Ug hastada tagikardi kendili-
ginden sonlanirken iki hasta PJRT tanisi ile ilgili
merkezle goriisiilerek ablasyon ic¢in goénderildi.
Hastalarin 47’sinde tagikardinin durdurulabilmesi
i¢cin medikal tedavi uygulandi ve 46’sinda bagvuru
anindaki akut tedavi yaklagimlar: ile SVT sonlan-
dirilabildi (Tablo 4). Ektopik atriyal tagikardi tanisi
alan bir hastada ise (aritmi tani tarihinde yag: 1.4
ay) amiodaron, digoksin, propranolol kombinasyo-
nuna ragmen tasikardi kontrol altina alinamadi.
Tagikardi 16 (%34) hastada adenozin uygulamas:
ile, 16 (%34) hastada intravendz amiodaron, 5 has-
tada (%10,4) direk akim kardiyoversiyon, 3 hastada
(%6,2) “overdrive pacing”, 2 hastada (%4) vagal
manevra, 2 hastada (%4) metoprolol ve 2 hastada
(%4) digoksin uygulamas: ile durduruldu. Toplam
30 hastaya adenozin uygulandi. Bunlardan 16’sinda
(%53,3) SVT sonlanirken, 7 (%23) hastada SVT
durdu ancak hemen tekrarladi, 4 (%13) hastada hi¢
cevap alinamadi ve kalan 3 (%10) hastada gecici

TABLO 3: Supraventrikiiler tasikardili hastalarda saptanan yapisal kardiyak bozukluklar (n=37).

Yapisal Bozukluklar

TIDKM

VSD

ASD

Mitral Valv Prolapsusu

Ameliyat edilmis ASD

Ameliyat edilmis VSD

Ameliyat edilmis Fallot Tetralojisi
Romatizmal Kapak Hastali§i
Ameliyat edilmis PDA

Ameliyat edilmis BAT

Ameliyat edilmis VSD+ASD
Ameliyat edilmis VSD+ TIDKMP

Transkateter yolla kapatilmis VSD

Fallot Tetralojisi

PDA

Komplet Atrioventrikiler Septal Defekt+Eisenmenger Sendromu
Hipertrofik Kardiyomyopati

PDA+ASD

Total Anormal Pulmoner Vendz Dénlis

VSD+TIDKMP

Toplam

Bilyik Arterlerin Dogustan Diizelmis Transpozisyonu + Transkateter yolla kapatiimis ASD

N %

9 24,3
3 8,2
2 54
2 54
2 54
2 54
2 54
2 54
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
1 2,7
37 100

TIDKMP: Tasikardiye ikincil Dilate Kardiyomiyopati; VSD: Ventrikiiler Septal Defekt; ASD: Atriyal Septal Defekt; PDA: Patent Duktus Arteriousus; BAT: Bilyiik Arter Transpozisyonu.
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TABLO 4: Uygulanan akut tedavi ile SVT atagi duran
hastalarda tasikardiyi durduran
tedavi yaklasimlari (n=49).

Yontem N %
Adenozin 16 32,6
intravenéz amiodaron 16 32,6
Direkt akim kardiyoversiyon 5 10,4
Overdrivepacing 3 6,2
Kendiliginden 3 6,2
Vagal manevra 2 4
Metoprolol 2 4
Digoksin 2 4
Toplam 49 100

TABLO 5: Kronik profilaksi amact ile baglanilan ilaglarin

dagiimi (n=87).

Antiaritmik ilag N %

Sotalol 31 35,6
Metoprolol 12 13,8
Propranolol 10 1,5
Digoksin 10 11,5
Amiodaron 7 8

Atenolol 6 6,9
Propaferon g 34
Digoksin+amiodaron 3 3,4
Digoksin+propranolol 2 2,3
Digoksin+sotalol 2 2,3
Digoksin+propaferon 1 1,1

Toplam 87 100

AV blok (postoperatif JET=2, EAT=1) gézlendi. in-
travenodz amiodaron uygulanarak SVT’nin durdu-
rulabildigi 16 hastanin 3’tinde kardiyak cerrahi
sonrasi gelisen JET, 2’sinde EAT ve birinde PJRT
olmasi nedeni ile birinci se¢enek olarak IV amio-
daron uygulandi. Atriyal fibrilasyonlu 2 hastaya
oncelikli olarak uygulanan kardiyoversiyonun ba-
sarisiz olmasi nedeni ile, kalan 8 hastaya ise tek-
rarlayan dozlarda adenozin uygulanmasina ragmen
SVT durup tekrar basladigi i¢in IV amiodaron uy-
gulandi.

Hastalarin 87’sine (%89,6) kronik profilaksi
icin antiaritmik ila¢ tedavisi baglanmigt1 (Tablo 5).
Antiaritmik ila¢ baslanmayan 10 hastanin 2’sinde
cok kisa stireli tek bir tagikardi atagi oldugundan, 5
hasta tani sonrasi: hemen ablasyon amaciyla bagka
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merkezlere yonlendirildiginden, bir hastada Hol-
ter’de SVT saptandiktan sonra aileye ulagilamadi-
gindan tedavi baglanmad:. Iki hastaya neden ilag
baglanmadigina dair dosya notu bulunamadi.

Hastalardan 33’iniin uygun izlemleri olmadi-
gindan izlem sonuglar verilemedi. Bu hastalardan
5’i tanidan sonra hi¢ kontrole gelmediginden, 4’i
ilk kontrolden sonra izlemden ¢iktigindan, 9'u bir-
kag kontrole gelmis olmakla birlikte 6nerilen diger
kontrollere gelmediginden, 6’s1 ablasyona gonde-
rildikten sonra hi¢ kontrole gelmediklerinden, 3’
ablasyon yapildiktan sonra hi¢ kontrole gelmedi-
ginden, 2’si ameliyat i¢in gonderildikten sonra hig
kontrole gelmediginden, 2’si ilag kesildikten sonra
hi¢ kontrole gelmediginden ve 2’si tanidan sonra
ilk kontrol zamanlar1 gelmediginden izlem sonug-
lan1 yéniinden degerlendirilemedi.

Geri kalan 64 hasta 6ngoriilen kontrolleri ol-
dugundan izlem sonugclar1 yoniinden degerlendi-
rildi. Bu hastalarin tanidan sonra ortalama izlem
stireleri 47,5+45,5 ay (aralik 1,3-167,1 ay) idi. Alt-
mig dort hastanin 36’s1 klinigimize SVT atag sira-
sinda bagvurmus idi. Bu hastalarin 2’sinde tasikardi
klinikte spontan olarak durdu. Bir hasta daha 6nce
bagka klinikte PJRT nedeniyle tedavi edilmis ba-
sarili olunamamis ve o klinigin izleminden ¢ikmis
olan hasta idi ve tasikardiye ikincil kardiyomyo-
pati (TIKMP) saptandigindan ilac tedavisi denen-
meden ablasyon i¢in sevk edildi. Kalan 33 hastada
SVT yapilan uygulamalar sonucunda durduruldu.
Ablasyona gonderilen hasta digindaki hastalarin
timiine (n=35) kronik profilaksi i¢in antiaritmik
tedavi baslanmigti. Hastalardan 4’inde iki ilag
kombinasyonu (propranolol+digoksin=2, sota-
lol+digoksin=2) kullanilirken 31 hastada tek ilagla
profilaksi uygulandi.

Kalan 28 hasta tasikardisi yokken klinigimize
bagvurmus idi. Bu hastalardan 4’tine kisa siireli
kendiliginden duran ve belirgin semptoma yol a¢-
mayan tek SVT atagi nedeniyle, 2’sine tanidan
sonra ablasyon yapilmak {izere génderilmis olma-
lar1 nedeniyle antiaritmik ila¢ baglanmamist1. Kalan
22 hastaya antiaritmik ila¢ baglanmigti. Hastalar-
dan birine iki ila¢ kombinasyonu (propafenon-+di-
goksin) baslanmis diger hastalara tek antiaritmik
ilag verilmigti.
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Altmig dort hastanin aritmi tani tarihi ile son
kontrolleri arasinda ge¢mis olan ortalama izlem sii-
resi 48,6+45,4 ay (1,4-167 ay) idi. Taburcuda kronik
profilaksi i¢in antiaritmik ila¢ baglanmig olan top-
lam 57 hastanin 38’inin izlemde ilac1 kesilmisti (ye-
terli siire ila¢ kullanim1=21, ablasyon uygulamasi=
11, ailenin veya hastanin ilaci reddi=5, dis merkez-
lerde kesilme=1). Kalan 19 hasta son kontroliinde
halen antiaritmik ila¢ kullanmaya devam etmekte
idi. Ilag kullamildig1 siire iginde toplam 13 hastada
en az bir kere SVT atag: tekrarladig: saptandi. Ye-
terli stire ilag kullanimi nedeniyle izlemde ilac1 ke-
silen hastalardan birinde izlemde SVT tekrarladi.
Bu hastada daha sonra basarili ablasyon ile tedavi
edildi.

Izlemde 16 hastada toplam 26 defa ilag degi-
sikligi yapilmasi gerekli oldu (ilag etkisizligi=16,
ilag yan etkisi 4, doz ayar1 yapilamamasi=2, sol ven-
trikiil ejeksiyon fraksiyonu disiikliigii=1, ilag say1-
sin1 azaltmak=1, WPW paterni ortaya ¢ikmasi=1,
ablasyona bagli AV iletim siiresinin uzamasi=1).

[zlemde 64 hastanin 19’una tanidan ortalama
32,2+41,6 ay (aralik: 0,37-152,1 ay) sonra kateter
ablasyon uygulandi. On alt1 hastada ablasyon basa-
ril1 oldu. Bu 16 hastanin 14’{inde islem sonrasi niiks
goriilmezken 2 hastada klinik olarak ¢arpinti ya-
kinmalar ortaya ¢ikt1. Bunlardan birine TOEFG
yapildi ve SVT uyarildi. Bu nedenle hasta yeniden
ablasyon i¢in yonlendirildi. Bir hastaya ise intra-
kardiyak elektro fizyolojik ¢alisma yapild: ve tasi-
kardi uyarilamadigindan hasta klinik izleme alinda.
Toplam 3 hastada iglem bagarisiz oldu; bir hastada
iglem basarisiz oldu ve daha ileri tarihte iglem ba-
sar1 ile tekrar uygulands, bir hastada ablasyona bagh
olarak AV tam blok gelisti ve kalic1 kalp pili im-
plantasyonu yapilds, bir hastada ise AV iletim uza-
dig1icin isleme devam edilemedi ve islem basarisiz

kabul edildi.

I TARTISMA

Cocukluk ¢aginda en sik karsilagilan tagiaritmi tipi
SVTlerdir.® Massin ve ark. yaptiklar1 bir calismada
250 tasiaritmili hastanin 210’unda (%84) SVT sap-
tamiglardi.” Aymi ¢aligmada hastalarin SVT tanist
aldiklar1 anda ki ortalama yas1 4,3+5,3 yil idi. Bizim
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caligmamizda ise hastalarimizin tani aninda ki or-
talama yas1 6,97+6,02 yil idi. Bu ¢aligma kapsa-
minda ayni dénemde basvuran tiim tasiaritmili
hastalar analiz edilmediginden tagiaritmili hastalar
arasindaki SVT siklig1 verilememistir.

Supraventrikiiler tasikardili hastalarda belir-
tiler hastanin yasi, SVT sirasindaki kalp hizi ve
altta yatan kalp hastalig1 olup olmamasina gére de-
giskenlik gosterir. Hastalar SVT sirasinda asemp-
tomatik  olabilecekleri  gibi = nonspesifik
semptomlarla da bagvurabilirler. Tasiaritmi varli-
gin1 diisindiirebilecek semptomlar arasinda car-
pint1, gogiis agrisi, senkop, ani 6lim ve nobetler
sayilabilir. Clausen ve ark. acil servislerde SVT ta-
nist alan hastalarin en sik bagvuru yakinmalarinin
carpinti oldugunu bildirmiglerdir.® Bizim ¢aligma-
mizda da hastalarin SVT tanis1 aldiklar: anda ki en
stk bagvuru yakinmasi izole ¢arpint1 (%43,3) ve
diger yakinmalarin da eslik ettigi ¢arpinti (%6,2)
idi. Yenidogan doneminde kalbin diyastolik dolum
hacmini ayarlayan mekanizmalar1 kontrol yete-
negi sinirhidir, zira bu dénemde kalp maksimal
kapasite ile caligmaktadir. Bu nedenle fetiis ve ye-
nidoganda kardiyak output temel olarak kalp hi-
zina baghdir ve kalp hizindaki kritik degisimler
ciddi kalp yetersizligine neden olabilir. Caligma-
mizda yenidogan déneminde tani almis olan 19 be-
begin biyitkk ¢ogunlugu asemptomatik (%31,6)
veya hafif semptomatik (%31,6) vakalar iken, 3
vaka (%15,8) kardiyojenik sok tablosunda idi. Ay-
rica fetal hayatta SVT tanisi almis olan 2 hasta-
mizda hidrops fetalis gelismisti.

Tagiaritmi tanisinda yakinma sirasinda gekil-
mis 12 lead EKG'nin degerlendirilmesi altin stan-
darttir.” Ancak hastalarin bir kisminin tagiaritmi
sirasinda yakalanarak kayit alinmasi miimkiin ol-
mamaktadir. Bu hastalarda 24 saatlik EKG izlemi,
olay kaydediciler ve daha uzun siireli monitorizas-
yon yontemleri kullanilarak tanm1 konulabilmekte-
dir. Bizim ¢aligmamizda SVT’li hastalarin biiyiik
¢ogunluguna (%86,6) yakinma sirasinda ¢ekilmis
olan yiizey EKG ile SVT tanis1 konulmustu. Iki has-
tada fetal ekokardiyografide SVT saptanmisti, bu
iki hasta dogumdan sonra da SVT atag: sirasinda
gortlmiis ve 12 lead EKG kayd: almak miimkiin ol-
mustu.
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Supraventrikiiler tasikardi sirasinda kaydedil-
mis olan 12 lead EKG’nin incelenmesi tagikardi me-
kanizmasinin aydinlatilmasini vakalarin biiyiik
¢ogunlugunda saglamaktadir. Massin ve ark. calig-
malarinda hastalarin tagikardi sirasinda elde edil-
mis olan ylizey EKG’leri olas1 SVT mekanizmasi
yoniinden degerlendirildiginde en sik AVRT gor-
diiklerini bildirmiglerdir.” Bu ¢aligmada saptanan
diger SVT mekanizmalar siklik sirasi ile AVNRT,
EAT, atrial flutter, KAT, atrial fibrilasyon, IART,
PJRT ve Mahaim tagikardi idi. Caligmamizda ise 11
hastada SVT mekanizmasi net olarak tiplendirile-
memis, kalan hastalarda SVT mekanizmas: olarak
en sik aksesuar yola ikincil SVT (AVRT) diisii-
nillmistiir.

Aksesuar yollarda antegrat iletim 6zelliginin
varlig1 ylizey EKG’de kisa PR+delta dalgas: varlig:
seklinde kendisini gosterir (WPW sendromu). Gar-
son ve ark. 1981 yilinda yaptiklar1 bir ¢alismada
217 SVT tanili hastanin %22’sinde sintis ritmi sira-
sinda ¢ekilen ylizey EKG’de WPW sendromu tes-
pit ettiklerini bildirmistir.!° Bizim ¢aligmamizda ise
hastalarimizin %14,6’sinda siniis ritmi sirasinda ce-
kilen yiizey EKG’de preeksitasyon mevcut idi. Bu
hastalarin 3’iinde WPW paterni intermittant ka-
rakterde idi.

Gargallo ve ark. 61 SVT’li hastada yaptiklar:
bir calismada SVT esnasindaki ortalama kalp hizim
238+42,86/dk olarak bildirmiglerdir.!! Caligma-
mizda ise atrial flutter goriilen birinci derece AV
bloklu bir hasta ve AV tam bloklu bir hasta diglan-
diginda SVT tanili hastalarin SVT esnasinda ki or-
talama kalp hizinin 223,4+49,3/dk oldugunu
gordiik.

Gargallo ve ark. SVT tanisi alan hastalarin
%23’ tinde kalp yetersizligi saptadiklarini bildir-
mektedir.!! Calismamizda ise 97 SVT tanisi almig
hastanin 14’tinde (%14,4) bagvuru aninda KKY kli-
nik bulgular1 mevcut idi. Bu hastalarin 10’unda
KKY SVT’ye bagli iken 4’tinde mevcut kalp hasta-
ligina bagh idi. Ayrica fetal ekokardiyografide ta-
sikardiye ikincil hidrops fetalis saptanan iki hastada
anneye verilen tedavi ile SVT durmus ve hidrops
diizelmisti. Bu hastalar dogdugunda KKY bulgular
mevcut degildi.
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Kalp hizi tolere edilebilir seviyede olsa bile
“incessant” tagikardilerde uzun zaman icerisinde
veya kalp hizinin yiiksek oldugu vakalarda daha
kisa siirelerde TIKMP gelisebilmektedir.®'>'3 Bu
hastalarda tagikardinin durdurulmas sol ventrikiil
fonksiyonlarinin hizla diizelmesini saglar. Ozellikle
“incessant” tagiaritmilerde anormal ritmin gézden
kagirilmasi tedavi edilebilir bir hastaligin ciddi so-
nuglara yol agabilmesi agisindan énemlidir. Calis-
mamizda SVT tanili hastalarin 10’unda tani aninda
TIKMP geligmisti. Bu hastalardan SVT kontrol al-
tina alinabilenlerde, bir hafta i¢inde sol ventrikiil
fonksiyonlar1 normale déndii.

Yapisal kardiyak bozukluklarin 6zellikle ven-
trikiiler tagikardilerle olmak {izere tasiaritmilerle
birlikteligi iyi bilinmektedir. Supraventrikiiler ta-
sikardili hastalarin yaklasik %15’inde konjenital
kalp hastalign (KKH) oldugu bildirilmektedir.'*
Ameliyat edilmemis KKH’lar1 i¢inde Ebstein ano-
malisi ve konjenital diizeltilmis transpozisyon eslik
eden aksesuar yollar nedeniyle 6zellikli gruptadir.'
Calismamizda hastalarimizin 26’sinda KKH mev-
cut idi. Diizeltilmemis KKH’lar1 i¢inde en sik sap-
tanan KKH VSD (n=4), ikinci siklikta ise ASD (n=2)
idi. Ameliyat edilmis hastalar i¢inde ise en sik VSD
(n=3) ve ikinci siklikta ise ASD (n=2) saptandi. Ge-
¢irilmis kardiyak cerrahiler yeni SVT substratlar
olusmasina yol agmaktadir. Intraatriyal reentrant
tagikardi ve EAT bunlarin en tipik 6rnekleridir.'®
Ayrica agik kalp cerrahisinden hemen sonra ortaya
¢ikan JET mortaliteyi etkileyen dnemli bir SVT ti-
pidir.”” Caligmamizda 9 (%9,3) SVT’li hasta agik
kalp cerrahisi gecirmisti. Bu hastalarda goriilen
SVT mekanizmalari; JET (n=3), EAT (n=3) ve IART
(n=3) seklinde idi.

Akut tedavinin gekli temel olarak hastanin
SVT sirasindaki hemodinamik durumuna baghdir.
Hemodinamisi kotii olan hastalarda ilk tercih edi-
lecek yontem kardiyoversiyondur. Nispeten stabil
olan hastalarda vagal manevralar ve adenozin uy-
gulamas en ¢ok tercih edilen uygulamalardir. Te-
davinin sekli mevcut imkénlara gére degiskenlik
gosterebilir. Clausen ve ark. acil tinitelerindeki pe-
diatrik aritmileri inceledikleri ¢alismada SVT ata-
ginda saptanan 135 hastanin 100’{ine (%74) vagal
manevra, 86’sina (%64) ise antiaritmik ajan uygu-
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landig1 saptanmigtir.® Vagal manevra uygulanan
100 hastamin 18’inde SVT durdurulabilmis iken
82’sine adenozin verilmistir. Antiaritmik ajan ola-
rak en stk adenozin uygulandig1 ve bu hastalarin
%48’inde tek doz adenozin sonras1 SVT nin durdu-
rulabildigini gérmiisler ve sadece 6 hastada amio-
darone, sotalol, propranolol ve kardiyoversiyon
gibi diger yontemler ile SVIT'nin durduruldugunu
gormiislerdir. Bizim ¢alismamizda ise klinigimizde
SVT atag: sirasinda goriilen 52 hastanin {ig¢iinde
SVT atagi kendiliginden dururken 46’sinda bagvuru
anindaki akut tedavi yaklasimlar: ile SVT sonlan-
dirilabilmisti. Antiaritmik ajan olarak en sik ade-
nozin uygulanmis ancak hastalarin %34’tinde
adenozin ile SVT
%34 inde tasikardi intraventz amiodaron ile dur-

sonlanmistir. Hastalarin

durulabilmisti.

Hastalarda SVT atag: kontrol altina alindiktan
sonra tekrarlar1 6nlemek amaci ile antiaritmik te-
davi baglanip baglanmayacag1 konusunda karar ve-
rilmelidir. Seyrek gelen, kalp hizinin nispeten
disiik oldugu, kisa stiren, kendiliginden sonlanan
ve belirgin bir semptoma yol agmayan SVT lerde
kronik tedavi verilmeyebilir. Ancak hayat1 tehdit
eden aritmilerde kronik profilaksi sarttir.'”® Hasta-
nin 6zelligine ve tasikardi tipine gore ilag se¢imi
yapilir.'” Hastalarimizdan 10’una kronik profilaksi
icin antiaritmik baglanmamis, kalan 87’sine (%89,6)
kronik profilaksi i¢in antiaritmik ila¢ tedavisi bag-
lanmigti. Kronik profilaksi i¢in antiaritmik ilac ola-
rak en ¢ok sotalol (%35,6) baslandig: gorildii.
Ayrica 8 hastaya ikili antiaritmik ila¢ kombinas-
yonu uygulanmis idi (Tablo 5).

Ozellikle yenidogan ve siit cocuklarinda bir yil-
ik antiaritmik tedavi kullanimi sonrasinda aritmik
substratinspontan kaybolmas sonrast ilag kesilmesi
miimkiin olmaktadir. Bu hastalarin 6nemli bir kis-
minda aritmi tekrar1 gériilmez. {1k SVT atagimin bir
yasindan sonra ortaya ¢ikmasi giiclii bir rekiirrens
belirtecidir.!” Ayrica cerrahiye bagh erken dénemde
ortaya ¢ikan aritmilerde de uzun dénem ilag kulla-
nimu gerekli degildir. Bizim hastalarimizdan kronik

298

izlemleri yapilabilen hastalar incelendiginde kronik
profilaksi i¢in antiaritmik tedavi baglanmis olan 57
hastanin 5’inde iki ila¢ kombinasyonuna ihtiyag du-
yuldugu gorildii. Bu hastalarin takip edildigi orta-
lama 48,6+45,4 aylik siire boyunca 38’inin ilaci
kesilmisti. En sik ilag kesim nedeni yeterli siire ilag
kullanimi (n=21) ve ikinci siklikta ise ablasyon uy-
gulanmas: (n=11) idi. Yeterli siire ila¢ kullanimin-
dan sonra antiaritmik tedavisi kesilen bir (1/21,
%4,8) hastada rekiirrens goriildii ve bu hasta kateter
ablasyon ile tedavi edildi.

Degisik enerji kaynaklar: kullanilarak yapilan
kateter ablasyon islemi SVT’lerin kalici tedavisini
saglayan 6nemli bir tedavi yontemi olarak uygu-
lanmaktadir.?*?' Cocuklarda yenidogan donemin-
den itibaren gerekli goriilen tiim hastalarda bagar1
ile uygulanmaktadir.”’?® Klinigimizde kateter ab-
lasyon islemi uygulanmamakta, tilkemizde de
kisith sayida merkezde uygulanmaktadir. Hastala-
rimizdan izlemleri yapilabilen 64 hastanin 19’una
izlemde kateter ablasyon islemi uygulanmis, bun-
lardan 2’sinde niiks goriilmiistii. Nitks goriilen has-
talarin birinde TOEFC ile SVT uyarilmist1 ve hasta
yeniden ablasyon i¢in yonlendirilmisti. Bir hastaya
ise intrakardiyak elektro fizyolojik ¢alismada tasi-
kardi uyarilamadigindan hasta klinik izleme alin-
mist1.

[ SONUC

Cocuklarda tagiaritmilerin klinik 6zellikleri ve te-
davi yaklagim gesitlilik arz eder. Tagikardinin uzun
stirmesi halinde kalp yetmezligi bulgular gelisme
ihtimali nedeni ile tagiaritmili hastalarda erken tani
ve tedavi son derece 6nemlidir. Akut tedavi yakla-
sim1 hastanin hemodinamik durumuna gore segi-
lir. Kiigiik ¢ocuklarda SVT genellikle rastlantisal
olarak tani alir ve spontan diizelme goriilebilir veya
antiaritmikler ile yiiksek oranda ¢oziim saglanabi-
lir. Daha biiyiik ¢cocuklarda ise SVT lerinspontan
diizelme sans1 daha diisiiktiir ve genellikle uzun sii-
reli antiaritmik tedavi veya kateter ablasyonuna ih-
tiya¢ duyulabilir.

Pediatr Heart ] 2014;1(3)
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Toxic Dose Verapamil Ingestion:
Case Report

Toksik Dozda Verapamil Alim

ABSTRACT Pediatric patients with calcium channel blocker toxicity should be treated in a well-
equipped emergency facility or in an intensive care unit. Fifteen years old female took 24 tablets of
slow releasing Verapamil 240 mg as a suicide attempt. Three hours after admission; her concious got
blurred and hypotension occured. Nodal rhythm was seen in her ECG and later AV dissociation was
seen. Rhythm was improved after temporary transthoracic cutaneous pacing. Blood pressure and
bradycardia were improved 3 days after admission. Verapamil intoxication is a life threatening con-
dition which should be handled multidisciplinary in intensive care units. No special data for chil-
dren because toxic effects of drug do not depend only on the ingested dosage but also weight, age
of the child and formulation of drug, time elapsed before treatment begins, underlying disease sta-
tus, initial rhythm and usage of a pacemaker and time before it is placed.

Key Words: Dysrhythmia; verapamil; children

OZET Cocukluk yas grubundaki hastalarda kalsiyum kanal blokérlerle olan zehirlenme vakalari
iyi ekipmanli acil iinitesi veya yogun bakimda tedavi edilmelidir. 15 yaginda kiz hasta intihar amagh
24 adet yavas salinimli Verapamil 240 mg alimi sonrasi acile getirildi. Bagvurudan 3 saat sonra bi-
linci bulaniklast1 ve hipotansiyon gelisti. Elektrokardiyograminda 6nce nodal atim daha sonra AV
disosiasyon goriildii. Perkiitan gegici pace sonras: hastanin ritmi diizeldi. Kan basinc: ve bradikardi
ise bagvurudan 3 giin sonra diizeldi. Verapamil intoksikasyonu hayati tehdit eden bir durumdur ve
yogun bakim iinitelerinde multidisipliner olarak ele alinmahdur. Literatiirde bu konuda ¢ocuklara
6zel bir bilgi bulunmamaktadir. Clinkii alinan ila¢ dozunun yani sira gocugun agirlig, yasi ve ilacin
formiilasyonu, tedaviye baslamadan 6nceki siire, altta yatan hastalik, ilk ritmi pacemaker kulanimi
ve kullanmadan 6nce gegen siire toksik dozu etkilemektedir.

Anahtar Kelimeler: Disritmi; verapamil; ¢ocuklar

Pediatr Heart ] 2014;1(3):300-2

ediatric patients with calcium channel blocker toxicity should be

treated in a well-equipped emergency facility or in an intensive care

unit. Verapamil is one of calcium channel blocker, acts by blocking
calcium influx into myocardial and vascular tissue. Intoxication of vera-
pamil could be fatal and managed urgently.

I CASE REPORT

Fifteen years old female took 24 tablets of slow releasing Verapamil 240 mg
as a suicide attempt. She was staying in dormitory and found by her teacher

Pediatr Heart ] 2014;1(3)
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and brought to the emergency. On admission (ap-
proximately 4-5 hours after ingestion) the patient
was somnolent, had nausea and vomiting. Blood
pressure was 95/51 mmHg, pulse rate was 90 bpm.
Initial laboratory tests were normal (Serum Cal-
cium: 8.2 mg/dl, potasium 3.9 mEq/L). Three hours
after admission and 8 hours after ingestion; her
concious got blurred and hypotension occured:
50/20 mmHg and pulse rate was dropped to 60
bpm. Nodal rhythm was seen in her ECG and later
AV dissociation was seen (Figure 1a). Calcium and
fluid treatment were repeated. Glucagon bolus in-
jection was done for hypotension and bradycardia.
Temporary transthoracic cutaneous pacing pads
were used for pacing. Transvenous pacemaker
placement was planned but there was no need for
it, rhythm was improved by trancutaneous pacing
pads (Figure 1b). Blood pressure and bradycardia
were improved 3 days after admission and she was
discharged on the 5% day.

I DISCUSSION

Calcium channel blockers ingestion is common in
children but most of these involve low dosages.
Therefore there is limited data about intoxication
in pediatric cases. Sustained releasing forms have a
special place in all calcium channel blockers be-
cause of slow reabsorption rate and longer duration
of effect.! The duration of effect is 14 hours with a
peak plasma concentration of 4 to 8 hours.?

Toxic dose interval of Verapamil ranges be-
tween 800 mg-24000 mg which is based mainly on
adult cases. There is not special data for children
because toxic effects of drug do not depend only on
the ingested dosage but also weight age of the child
and formulation of calcium channel blocker, time
elapsed before treatment begins, underlying disease
status, initial rhythm and usage of a pacemaker and
time before it is placed.>* In one study a series of
283 pediatric calcium channel blocker ingestion
case was investigated and it was reported that pa-
tients ingestion of verapamil SR >12 mg/kg should
be evaluated in emergency. The smallest toxic dose
for verapamil was based on a patient with lethargy
and it was 30mg. Smallest toxic dose for verapamil
with cardiovascular symptoms was unknown.>

Pediatr Heart ] 2014;1(3)
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FIGURE 1a: AV dissociation was seen in the ECG of the patient. P waves
were marked on the ECG.
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FIGURE 1b: After pacing with transcutaneous transthoracic pads rhythm was
improved.

According to 2009 Annual report of the Amer-
ican Association of Poison control Centers’ Na-
tional Poison Data System:® Calcium channel
blockers resulted in 16 (0.3%) fatalities and 62
(1.2%) major poisonings among the 5.027 individ-
uals primarily exposed to calcium channel block-
ers. The single pediatric fatality was a 16-year-old
who intentionally ingested verapamil. There are
also reviews indicating that calcium channel block-
ers to be one of the lethal medications to infants
with the ingestion of a single pill.’

Most common cardiovascular side effects are
conduction problems especially bradycardia. Atri-

oventricular dissociation and idioventricular
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rhythm are pacemaker indications and in our case
atrioventricular dissociation was seen and im-
proved after transthoracic percutaneous pacemaker
application. First and second degree blocks,
wenckebach phenomenon, asistoly were also re-
ported. Also it is suggested to implant pacemaker
to the patients in the intensive care units having
ability to implant pacemaker even before brady-
cardia is seen. Especially the ones who ingested
slow releasing forms may display symptoms lately
and may not answer to catecholamine and atropine
treatment which would put the patient in danger-
ous position.? There is not such a data for children.
But since pacemaker implantation is an invasive
procedure it would be easier, practical also faster
using transthoracic percutaneous pacing pads espe-
cially in children.

The other important cardiovascular effect is
hypotension. Hypotension is the result of negative
inotropic and chronotropic effects but it isn’t shown
yet which one has priority to the other.® Hypoten-
sion can be regulated in minutes or it can take 24
hours. In our case her blood pressure was 95/50
mmHg on the admission but 3 hours later, it was
dropped to 50/20 mmHg. It was normalized on the
3 day with fluid therapy and without neccessiating
inotrops. Central nervous system effects are: som-
nolence, confusion, hallucination, convulsions and

coma.’ These effects are due to direct toxicity by at-
taching neurons and releasing neurotransmitters
and also by cerebral hypoperfusion. Our patient was
also prone to sleep on the admission later on she got
confused but after therapy she got normal. Hyper-
glycemia is a common problem that we face with
verapamil intoxication cases. It is due to destruction
of beta cells of pancreas and decrement of insulin
release. Our patient glucose level was normal.

Glucagon is important treatment option for
the cardiovascular effects of verapamil intoxication.
Glucagon has positive inotropic and chronotropic
effects on the myocardium by increasing cAMP
concentration through a non-adrenergic mecha-
nism.'? Case studies have shown that it reverses hy-
potension, bradycardia, and myocardial depression
in patients previously showing signs of toxicity.!
In addition to cardiodynamic effects, glucagon re-
versed conduction blocks due to diltiazem and ve-
rapamil.”? In our case we also gave glucagon
treatment to our patient. After a single bolus
glucagon dose, hypotension was improved.

I CONCLUSION

Verapamil intoxication is a life threatening condi-
tion which should be handled multidisciplinary in
intensive care units.
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Patent Duktus Arteriozusa Bagh
Pulmoner Arteryel Endarteritis Gelisen
Iki Olguya Farkli Tedavi Yaklagimi

Different Therapeutic Approaches in Two Patients
with Pulmonary Arterial Endarteritis Associated with

Patent Ductus Arteriosus: Case Report

OZET Patent duktus arteriozus olan hastalarda arteryel endarteritis onceleri sik karsilagilan bir
sorun olmasina ragmen, giiniimiizde infektif endokardit proflaksisinin yapilmasi, erken teshis ve dis
hijyeni konusunda gerekli duyarliligin artmas: sonucu siklig1 oldukca azalmistir. Infektif endarte-
rit gecirmis olgularda konvansiyonel yontem duktusun cerrahi olarak kapatilmasidir. Bizde duktus
acikligy ile iligkili infektif endarterit geciren ve ilag tedavisi sonrasinda cerrahi duktal ligasyon ve
transkateter yontemle kapattigimiz iki farkli olguyu sunmay: amagladik.

Anahtar Kelimeler: Cocuk; duktus arteriozus; endokarditler

ABSTRACT Whereas arterial endarteritis has been a common problem previously in the patients
with patent ductus arteriosus (PDA), its incidence has been substantially decreased due to antibi-
otic prophylaxis, early diagnosis, and advances in dental hygiene. Surgical closure of the ductus is
the conventional method in the patients that had infective endarteritis in the past. We aimed to
present two cases with infective endarteritis associated with PDA, in whom we performed surgi-
cal and trans-catheter closure of PDA after the improvement of infection with medical therapy.
We presented these two cases to attract attention to infective endocarditis (IE), which is usually seen
together with congenital cardiac diseases and to the therapy options as well.

Key Words: Child; ductus arteiosus; endocarditis

Pediatr Heart ] 2014;1(3):303-6

atent duktus arteriyozus (PDA) dogumsal kalp hastaliklarinin

%10 unu olusturmaktadir. Genis ve hemodinamik olarak 6nemli olan

duktuslarda 6nerilen tedavi transkateter veya cerrahi olarak duktu-
sun kapatilmasidir. Cok kii¢lik ve klinik olarak semptom olusturmayan
PDA’larin tedavisi ise her ne kadar tartigmali olsa da infektif endokardit
(IE) gelisen olgularin duktuslarinin kapatilmas: énerilmektedir.'* Biz de
sessiz ve orta geniglikte PDA ile iligkili pulmoner endarterit gelisen ve
uygun ilag tedavisi sonrasinda, iki farkli yontemle duktusu kapattigimiz iki
olguyu sunmay1 amagladik.

I OLGU SUNUMLARI
OLGU 1

Bir haftadir yiiksek ates sikayeti, genel durum diiskiinliigii ve muayenesinde
iifiirim olmasi nedeni ile klinigimize yonlendirilen 10 yasindaki kiz olgu-
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nun yapilan fizik muayenesinde ates 38,7 °C, nabiz
107/dk, ag1z bakiminin iyi olmadig ve birden fazla
diste ciiriik oldugu tespit edildi. Kardiyak muaye-
nede ise dinlemekle mezokardiyak odakta 2/6 sis-
tolik dfirim saptandi. Laboratuvar tetkiklerinde
16kosit 18000/mm?, hemoglobin 12,5 g/dl, trombo-
sit 245000/mm?, c-reaktif protein 64 mg/dl ve erit-
rosit sedimantasyon hizi 72mm/1 saatte bulundu.
Elektrokardiyografi ve telekardiyografisi normal
olan olgunun yapilan transtorasik ekokardiyogra-
fide (TTE) (Resim 1) kalp bosluklarinin normal ge-
nislikte oldugu, kisa eksen goriintiilemede ise
pulmoner arter i¢inde vegetasyon oldugu disiini-
len, en az ii¢ adet diizensiz sinirli hiperekojen
odaklar ve renkli Dopplerde sol-sag santl1 ince duk-
tus (2D gap1 1,4 mm, renkli ¢cap1 2,7 mm) goriildi.
Uc kez alinan kan kiiltiiriinde ise iireme olmama-
sina ragmen modifiye Duke kriterlerine goére kesin
IE tanis1 konularak antibiyoterapi baslandi.> Alti
hafta siiresince uygulanan medikal tedavi sonrasi,
aktif enfeksiyon ge¢mesine ragmen, TTE de pul-
moner arter i¢indeki vegetasyonlarin ge¢cmedigi
goriildii. Bu nedenle cerrahi olarak vegetasyonlar
eksize edildi, vegetasyondan dolay: yapist bozulan
pulmoner kapaga tamirat yapilarak PDA’ya ligas-
yon uygulandi.

OLGU 2

Yedi yasindaki kiz olgu, 10 giin boyunca akciger
enfeksiyonu tanisi ile yatirilarak takip edildigi sag-
Iik merkezinde yiiksek ates, oksiiriik, hirilti, genel
durum diskiinligiiniin gegmemesi ve muayenede
ifiirim duyulmas: tizerine klinigimize yonlendi-
rildi. Olgunun fizik muayenesinde ates 39,3 °C,
nabiz 132/dk, kardiyak muayenede tasikardi
(132/dk) ve mezokardiyak bolgede 3-4/6 sistolik
ifiirim saptandi. Ayrica olguda hepatosplenome-
gali mevcuttu. Tetkiklerinde ise 16kosit 4400/mm?,
trombosit 159.000, hematokrit %25, hemoglobin
8,3 g/dl, c-reaktif protein 172 mg/dl, sedimantas-
yon 132/1 saatte, pro-brain natriiiretik protein
10835 pg/ml bulundu. Go6giis filminde akcigerde
yaygin konsolidasyon ve kardiyomegali vardi.
EKG’de siniis tasikardisi, TTE’de (Resim 2) sol kalp
bosluklar: hafif genisti ve sistolik fonksiyonlar:
azalmist1 (EF %52). Mitral kapagin anterior laefleti
kalinlagmis ve sistolde prolabe idi, ayrica kapakta
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RESIM 2: ikinci olguda EKO'da pulmoner arter icinde vegetasyon vardi.

orta derece yetersizlik mevcuttu. Kisa eksen ince-
lemede pulmoner arterde kapak sonrasinda vege-
tasyon oldugu disiiniilen 3 adet hiperekojen odak
ve renkli Dopplerde soldan-saga santli orta genis-
likte duktusa (2D ¢ap1 3 mm, renkli ¢ap1 4,2 mm)
ait devamh akim goriildii. Ayrica kalbin etrafini ge-
pecevre saran diastolde 21mm kalinliginda, dias-
tolde sag atriyumda kollaps etkisi olusturan
perikardiyal efiizyon saptandi. Bilgisayarli akciger
tomografisinde (Resim 3) iki akcigerde yer yer bir-
lesme egilimi gosteren diizensiz sinirli 6zellikle tist
loblarda kiintlesme egilimi gosteren konsolide
alanlar (septik embolik infark) goriildi. Farkh giin-
lerde alinan 4 adet kan kiiltiiriinde de ayn1 bakteri
stafilokok aureus iiredi. Perikardiyal efiizyon tam-
ponat etkisi yaptigindan perikardiyosentez yapila-
rak, tip takildi, modifiye Light kriterlerine gore
perikard sivis1 eksiida vasfindaydi. Modifiye Duke
kriterlerine gére kesin IE tanisi konularak antibi-
yoterapi baglandi.> Medikal tedaviye 6 hafta devam
edildi. Klinikte izlendigi ilk glinlerde hipotansiyon
ataklari, derin anemi, trombositopeni ve akut tii-
biiler nekroz tablosu gelisti, olgu bu bulgularla IE
ile iligkili dissemine intravaskiiler koagiilopati ola-
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RESIM 3: ikinci olguda akciger tomografisinde iE'e bagli pulmoner embolik
infark alanlar gérilmektedir.

rak kabul edildi. 1. haftanin sonunda klinik bulgu-
lar, laboratuvar degerleri normale gelmeye basla-
yan olgunun medikal tedavisi 6 haftaya tamam-
land1. 6 haftanin sonunda enfeksiyonu gegen akut
faz reaktanlar1 negatiflesen ve pulmoner arter i¢in-
deki vegetasyonlar1 kaybolan (Resim 4) olgunun
PDA’s1 transkateterle yolla kapatildi (Resim 5).
Sonraki takiplerinde stabil seyreden olgu polikli-
nikten takip edilmek tizere taburcu edildi. 15 giin
sonraki kontroliinde akut faz reaktanlarinin nor-
mal oldugu, yapilan TTE’de ise sol kalp boslukla-
rindaki geniglemenin geriledigi, 2. derece mitral
yetersizligin oldugu, vegetasyonun olmadigi,
PDA’nin tamamen okliize oldugu goriildii.

I TARTISMA

PDA’ya bagli gelisen IE siklig1 %0,45-1 arasinda de-
gismektedir.® PDA ile iliskili IE ve pulmoner em-
boli gelisen olgu sayis1 ¢ok azdir.®” Ayrica sessiz
PDA’larin kapatilmas: hala tartigmalidir. Sessiz
duktuslar: kliniksel olarak tanimak genellikle sik
degildir.®"! Son yillarda literatiirde sessiz PDA’ya
ile iligkili pulmoner endarteritisli olgularin say1-
sinda artis bildirilmistir. Bu nedenle sessiz duktus-
larda pulmoner endarteritis gelistiginde uygun
medikal tedavi sonrasi perkiitan veya cerrahi olarak
kapatilmas: énerilmektedir.61°

IE, morbidite ve mortalitesi yliksek olan ve
uzun sireli tedavi gerektiren bir hastaliktir. Olgu-
larimizda da gorildiigh tizere hastalifin etyoloji-
sinde ¢ogunlukla altta yatan dogumsal veya edinsel

Pediatr Heart ] 2014;1(3)

kalp hastalig: ile kotii agiz bakimi oykisi oldugu
diisiiniilmektedir."* IE tanisinda altin standart do-
kuda veya kanda patojenin iiretilmesidir.® Litera-
tlirde antibiyotik kullanim 6ykiisii olan olgularda
kiiltiir pozitifligi %20’lere kadar distiigi bildiril-
migtir.'"'2 Amerikan Kalp Birligi IE’in tanisinda ve
yonetiminde Modifiye Duke kriterlerinin kullanil-
masint 6nermektedir.’ Her iki olguda modifiye
Duke kriterlerine gore kesin IE tanisi konuldu.
Kiiltiir negatifligi olan durumlarda bu sistem kli-
nisyene tani koymada yardimci olmaktadir. Tedavi
edilmediginde ve 6nlem alinmadiginda genis ve
sessiz PDA’ya bagh pulmoner endarteritis ile ilig-
kili pulmoner emboli ve akciger absesi de ¢ok nadir
de olsa gelisebilir. Olgunun morbidite ve mortali-
tesini etkileyen klinik durumlardir.”"" Tkinci olgu-
muzda pulmoner endarteritis sonucu dissemine
intravaskiiler koagiilopati, hipotansif ataklar so-

RESIM 4: ikinci olguda medikal tedavi sonrasi pulmoner arter icindeki vege-
tasyon kayboldu.

RESIM 5: ikinci olguda duktus, amplatzer dukt oklider-1 ile transkatater yolla
kapatildi.
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nucu akut tibiiler nekroz ve akcigerlere septik
tromboembolilerin atmasi sonucu ise septik infarkt
gelisti.

PDA agiklig1 olan hastalarda pulmoner endar-
teritis 6nemli bir problemdir. PDA ag¢iklig tanisinin
infektif endarterit komplikasyonu ile kondugu ol-
gularda, niiks riskini ortadan kaldirmak i¢in medikal
tedaviden sonra PDA mutlaka kapatilmalidir. Infek-
tif endarterit gecirmis olgularda konvansiyonel yon-
tem duktusun cerrahi olarak kapatilmasidir.”!!
Birinci olguda enfeksiyon tablosu ge¢mesine rag-
men, vegetasyon kaybolmadigindan cerrahi olarak
vegetasyon temizlenerek etkilenen pulmoner ka-
paga tamirat yapilarak duktal ligasyon uygulandi.
Tkinci olguda ise enfeksiyon ve vegetasyon tamamen
gectiginden PDA transkateter yolla kapatild.
PDA’ya miidahale edilmesi infektif endarterit riskini
ortadan kaldirir. Son yillarda orta ve genis duktusu

olan hastalarda transkater yolla kapatma cerrahi
yolla kapatmaya tercih edilmektedir.”'° Uygun siire
ve uygun antibiyoterapi yapilan medikal tedavi son-
rast infektif vegetasyon kalmadigindan emin olun-
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Glenn Anastomozu Yapilmis AV Bloklu
Bir Adolesanda Bagarili Epikardiyal
Kardiyak Resenkronizasyon Tedavisi

Successful Epicardial Cardiac Resynchronization
Treatment in an Adolescent with
AV Block After Glenn Operation: Case Report

OZET Kardiyak resenkronizasyon tedavisi tek ventrikiil fizyolojisindeki kalp yetersizligi, inter-
ventrikiiler ileti gecikmesi olan pediyatrik hastalarda etkili bir tedavi segenegi olabilir. Tek ventri-
kiil hastalarinda lead yerlestirme, kardiyak resenkronizasyon tedavisi iligkili eslik eden faktorler
nedeniyle karmagik olmasi beklenir. Kardiyak resenkronizasyon tedavisi, kalp yetersizligi bulgula-
rim1 azaltir, efor kapasitesini, sol ventrikiil ejeksiyon fraksiyonunu artirir ve kalp nakli i¢in kopri
tedaviyi olusturur. Ayrica, dogumsal kalp hastalig1 olan postoperatif hastalardaki sol ventrikiil fonk-
siyon bozuklugunu akut diizeltebilir. Bu yazida, Glenn ameliyati1 sonras, efor kapasitesi azalmas, si-
yanozu ve kalp yetersizligi bulgulari olan, atriyoventrikiiler bloklu 15 yasinda bir hastanin basarili
epikardiyal kardiyak resenkronizasyon tedavisi sunuldu.

Anahtar Kelimeler: AV blok; adolesan; kardiyak resenkronizasyon tedavisi

ABSTRACT Cardiac resynchronization therapy may be an effective treatment option in pediatric
patients with single ventricle physiology, heart failure and interventricular conduction delay. In pa-
tients with single ventricle physiology can be expected to be complex due to associated morbidities,
lead implantation, cardiac resynchronization therapy. Cardiac resynchronization therapy may re-
duce signs of heart failure, increase exercise capacity and left ventricular ejection fraction. It is a
bridge to heart transplantation therapy. Additionally, it may improve left ventricular dysfunction
in postoperative patients with congenital heart disease. In this paper, we report a 15-year-old fe-
male patient with atrioventricular block and symptoms of heart failure such decreased exercise ca-
pacity and cyanosis treated with successful resynchronization after Glenn operation.

Key Words: AV block; adolescent; cardiac resynchronization therapy

Pediatr Heart J 2014;1(3):307-11

ardiyak asenkroni, diyastolik dolumu bozan, mitral ve trikiispit ye-

tersizligi artiran, ventrikiil dilatasyon ile kardiyak outputu azal-

tan, intraventrikiiler ve interventrikiiler gecikme ile karakterize
bir durumdur.! Kardiyak resenkronizasyon tedavisi (KRT), son zaman-
larda giderek artan sayida kullanilmaya baglanmasina ragmen, ¢ocuklarda
ve dogumsal kalp hastalig1 (DKH) olan erigkinlerde endikasyonlar: net de-
gildir ve bilgiler sinirli sayida bulunmaktadir. Ancak giderek artan sayida
klinik ve hemodinamik bozulmasi olan kardiyomiyopatili, se¢ilmis bi-
ventrikiiler tamir, tek ventrikiil fizyolojisi olan postoperatif hastalar ya da
atriyoventrikiiler (AV) tam blogunda geleneksel sag ventrikiiler pacing ve
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RESIM 1: Hastanin 2:1 AV bloklu ilk EKG’si.

intraventrikiiler ileti gecikmesi durumlarim iyi-
lestirdigi gosterilmistir.>* KRT sol dal blogu, sol
ventrikiil yetersizligi durumlarinda ventrikiiliin
hemodinamik performasini iyilegtirir. Kronik uy-
gulamalarda ise, egzersiz toleransi, kalp yetersiz-
ligi semptomlar: ve son zamanlarda sag kalim
oranini artirdig erigkinlerde yapilmis ¢aligma-
larda gosterilmistir.>® Son zamanlarda ¢ocularda
KRT tedavisinin yararlarina bakilmaya baslan-
migtir.'

Bu yazida, Glenn anastomozu sonrasi, efor
kapasitesi azalmis, siyanozu ve kalp yetersizligi bul-
gulari olan, atriyoventrikiiler bloklu 15 yasinda bir
hastanin basarili epikardiyal kardiyak resenkroni-
zasyon tedavisi sunuldu.

OLGU SUNUMU

Dért yil 6nce trikiispit kapak patolojisi ve sag kalp
yetersizligi bulgular: nedeni ile “antegrad” akimh
Glenn anastomozu uygulanmis 15 yasinda kiz
hasta, halsizlik, morarma ve yiirliyememe sikayeti
ile hastanemize basvurdu. Fizik muayenede kalp
atim sayist 45-50/dk, tansiyonu 90/50 mmHg, O2
saturasyonu %70, karacigeri 5 mm palpabl idi ve
periferik nabizlar zayif ele geliyordu. Yiizde ve alt
ekstremitelerde 6demi vardi. Teleradyografide,
kardiyomegali (KT1>%60), pulmoner vaskiilaritede
artig izlendi. Elektrokardiyogram (EKG) ve Holter
EKG’de 2:1 gegisli AV blok saptandi (Resim 1).
Ekokardiyografide(EKO), trikiispit kapak santral
koaptasyon kusuru, annuler genisleme goriildii ve
interventrikiiler mekanik dissenkroni (IVMD)
46msn, intraventrikiiler mekanik dissenkroni
(SPWMD) 387 msn, LV dolus zamani /RR intervali
<%¢40 olarak o6l¢iildii (Resim 2). Kardiyak MR'1inda
sol ventrikiil (LV) apikal ve serbest duvarda “non-
compaction” ile uyumlu trabekiilasyon artig1 go-
riilldii (Sistolde N/NC>2, diyastolde N/NC>2,3) ve
sol ventrikiil ejeksiyon fraksiyonu (LVEF) <%35
idi. Klinik durumu NYHA (New York Heart Asso-
ciation Functional Classification) sinif III-IV idi.
Hastaya, KRT yapilmasina karar verilerek trikiis-
pid ring annuloplasti ve valvuloplasti uygulandi ve
epikardiyal KRT-P (Kardiyak resenkronizasyon ve

INTERVENTRIKULER MEKANIK DISSENKRONI(IVMD)

46 ms

SPWMD: 387 mz

Qﬁ; R

LLER

RESIM 2: Hastanin ilk interventrikiiler mekanik dissenkroni (IVMD), intraventrikiiler mekanik dissenkroni (SPWMD), LV dolug zamani/RR intervali slgtimleri.
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RESIM 3: KRT-P yerlestirildikten sonra kalic! kalp pili ritmindeki EKG.

t
f

R

kalic1 kalp pili tedavisi) takildi (Resim 3). Ameliyat
sonrasi kalp yetersizligi bulgulari, kardiyomegali
azaldi ve O2 satlirasyonu %92, NYHA Sinif II,
LVEF %54 olarak saptandi. Ekokardiyografide me-
kanik dissekroniyi gosteren IVMD 18 msn,
SPWMD 77 msn, LV dolus zamani/RR intervali
%052 olarak normal 6l¢iildii (Resim 4).

TARTISMA

Pediyatrik popiilasyonda KRT etkinligi tam olarak
kanitlanmamigtir.> ACC/AHA Guideline 2013 ku-
rallarina gére, NYHA sinif III veya optimal medi-

oo b wau b il
LA U

IVAID: Ao Flow (53 ms)

LV dolug zamarni / RR intervali= %52 (>%40)

TSmO} MEOs

A A M %*"-f

T i o T

Pulmonary F low (32 ms

kal tedaviye ragmen ve elektrik dissenkroni(120
ms’den daha biiyiik bir QRS siiresi), LV disfonksi-
yonu (ejeksiyon fraksiyonu %35’den az), sempto-
matik kalp yetmezligi olan erigkin hastalarda
morbidite ve mortalitenin azaltilmas: icin KRT kul-
lanilmasini tavsiye etmektedir.” Bununla birlikte,
pediatrik hastalar i¢in net kurallar olmamas1 ve
hasta sayisi, takip sartlarina iligkin sinirh deneyim-
ler olmas1 nedeniyle bu kriterlerin uygulamala-
rinda bir¢ok kisitlamalar vardir. Sol dal bloklu, sol
ventrikiil dissenkronisi ve kalp yetersizligi eriskin-
lerde, sag dal bloklu, sag ventrikiil dissenkronisi
cocuklarda daha yaygin gozlenmektedir. Bu yiiz-
den KRT kriterlerini karsilayacak ve ileti gecikmesi
olan, goreceli az sayida pediyatrik hasta bulun-
maktadir. Cerrahi onarimlar da ventrikiiler asen-
kroniye katkida bulunabilir.! Dubin ve ark. 3’
Fontan, 4'ii Glenn olan univentrikiiler fizyolojide
KRT tedavisi yapilan 7 hastanin EF’sinde anlamh
olmayan bir iyilesme (7.3+5.7 kadar artig), QRS sii-
resinde anlamli bir azalma (44.8+26.2msn kadar
azalma) saptamislardir. Aymi ¢aligmada, 46 kalici
kalp pili takilmig hasta KRT’ye upgrade edilmistir.
Bu hastalarda EF degerinde anlaml bir iyilesme

)2 18 ms
PHILIPS

R i
i

RESIM 4: Hastanin postoperatif interventrikiiler mekanik dissenkroni(IVMD), intraventrikiiler mekanik dissenkroni(SPWMD), LV dolug zamani/RR intervali ve
sol ventrikil sistol ve diyastol sonu ile ejeksiyon fraksiyonu él¢imleri.
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(14.5+11.4 kadar artig) ve QRS siiresinde anlaml
bir azalma (46.2+36.1 msn kadar azalma) oldugu
saptanmigtir.® Cecchin ve ark. tek ventrikiile sahip
11 hastaya KRT tedavisi uygulandiktan sonra
7’sinin NYHA’sinda 1 yada 2 sinif diizelme olur
iken, 4’tinde ise degisiklik goriilmemistir. On has-
tanin ortalama EF degeri %37’den 48’e yiikseldi-
gini ve 1 hastanin takiplerinde EF degerinin
azaldig: tespit edilmistir. Ayrica, 8 hastada giiglii
KRT cevabi oldugu belirtilmistir. Tek ventikiil fiz-
yolojisindeki bu hastalarin KRT tedavi sonras: or-
talama QRS siiresi 129 msn’den 116 msn’ye
geriledigi gorilmiistiir.? Senzaki ve ark. kalp yeter-
sizligi ve siyanoz sikayeti ile tekrarlayan hastane
bagvurusu olan tek ventrikiile sahip (Glenn olmus),
inoperabl olan 18 yaginda bir hastanin KRT tedavisi
sonrasi sikayetinin NYHA4'den 2’ye geriledigi ve
EF’nun %20’den 45’e yiikseldigini bildirmigtir.? Ja-
nousek ve ark. yaptig1 caligmada, tek ventrikiil olan
4 hastanin KRT tedavisi sonrast NYHA’sinda dii-
zelme oldugunu gostermistir.’

Moak ve ark. AV blok sonras: kalp yetersizligi
gelismis geng hastalarda KRT’nin faydali oldugunu
gostermistir. Bu hastalarin yonetiminde biventri-
kiiler pacing 6nerilmistir."” Tam AV blok olan has-
talarda uygun AV senkronizasyonun yaninda
kardiyak mekanik aktivasyonun korunmasi da ¢ok
onemlidir.! Bu durum g6z 6niine alinarak hasta-
miza hem AV blok hem de mekanik senkronizas-
yonu diizeltmek i¢cin KRT-P takilmasina karar
verilmistir. Olgumuzda KRT-P tedavisi sonrasi, EF
degeri <%35’den %54’e yiikseldigi, kalp yetersizli-
ginin diizeldigi ve NYHA sinif 4’den 2’ye gerile-
digi, kardiyomegalinin azaldig: goriilmiistiir.

Strieper ve ark., tekrarlayan ventrikil dis-
fonksiyonu ve nakil amaciyla refere edilen 6nemli
kalp yetersizligi semptomlar: olan secilmis 7 ¢cocuk
hastada KRT’nin yararlarini bildirmistir. Ortalama
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19 ayda 5 hastanin semptomlar: diizelmis ve nakil
programindan ¢ikarilmis, 1’i kaybedilmis ve diger
hastaya kalp nakli yapilmistir. Bu hastalarda QRS
stiresinde, sol ventrikiil sistol ve diyastol sonu ¢apta
azalma, EF’de 16’dan 36’ya yiikselme saptanmis-
tir.!!

Hem intra hemde interventrikiiler ileti gecik-
mesi sol ventrikiil duvarinda asenkron kasilmaya
(ventrikiiler dissenkroni), kardiyak verimlilik,
atim hacmi ve sistolik kan basincinda azalmaya
neden olur. Dilate kardiyomiyopatili hastalarda
ventrikiil veya her iki ventrikiilde pacing yapil-
mast sol ventrikiiler kasilma senkronizasyonunu
saglayarak kardiyak fonksiyonu artirir. Geg aktif-
lesen bolgede erken uyarilma kasilma koordinas-
yonunu gelistirir. Normal kardiyak anatomiye
sahip, kalp yetmezligi olan hastalarda, sol tarafi
(sol ventrikiil) uyarim KRT etkinligini en st dii-
zeye ¢ikarmak icin gereklidir. Bir ventrikiile olan
hastalarda, en uygun uyar yeri ventrikiiler iletim
ve kasilma paternine baghdir. Kardiyak resenkro-
nizasyon tedavisi, AV, inter-intraventrikiiler sen-
kroniyi diizenler, sol ventrikiil fonksiyonu ve
yeniden yapilanmasini iyilestirir, fonksiyonel mit-
ral yetersizligini azaltir, sol ventrikiil dolum za-
mani ve sol ventrikiil ejeksiyon fraksiyonunu
artirir, septal diskinezi, sol ventrikiil sistol ve di-
yastol sonu ¢api, mitral yetersizligini azaltir.”

0 SONUC

Kardiyak resenkronizasyon tedavisi, kalp yetersiz-
ligi bulgularimi azaltir, efor kapasitesini, LVEF'nu
artirir ve kalp nakli icin koprii tedaviyi olusturur.
Ayrica, DKH olan postoperatif hastalardaki sol ven-
trikiil fonksiyon bozuklugunu akut diizeltebilir.
Kardiyak resenkronizasyon tedavisi tek ventrikiil
hastalarinda uzun siireli tedavinin 6nemli bir bile-
seni olabilir gibi goriinmektedir.

Pediatr Heart ] 2014;1(3)
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Rescue Therapy for Stroke with
Recombinant Tissue Plasminogen Activator
in a Pediatric Patient with
Dilated Cardiomyopathy: Case Report

Dilate Kardiyomiyopatili Cocukta Gelisen
Inmenin Rekombinant Doku Plazminojen
Aktivatori ile Kurtarma Tedavisi

ABSTRACT Thrombosis in pediatric patients with dilated cardiomyopathy is a major cause of mor-
bidity. Here we report a case of severe acute cerebral thromboembolic event, which occurred in a
3-year-old girl diagnosed with dilated cardiomyopathy after 5 days of anticongestive therapy. This
catastrophic complication was successfully treated without any sequelae through the emergency use
of intravenous recombinant tissue plasminogen activator.

Key Words: Dilated cardiomyopathy; stroke; therapys; tissue plasminogen activator

OZET Dilate kardiyomiyopatili gocuklarda tromboz 6nemli morbidite nedenidir. Ug yaginda kiz
hastada dilate kardiyomiyopati tanisiyla takipliyken antikonjestif tedavinin 5. giiniinde akut agir se-
rebral tromboembolik olay gelisti. Bu katastrofik komplikasyon, sekelsiz acil intravenéz rekombi-
nant doku plazminojen aktivator uygulamasi ile bagarili bir sekilde tedavi edilmistir.

Anahtar Kelimeler: Dilate kardiyomiyopati; inme; tedavi; doku plazminojen aktivatorii

Pediatr Heart ] 2014;1(3):312-5

hrombosis is common in children with cardiomyopathy. It may

occur at any time in the clinical course of cardiomyopathy.! Effec-

tiveness of anticoagulation treatment in prophylaxis is yet to be well-
established.? Thromboembolic events have been associated with high
morbidity whenever they occur. Recombinant tissue plasminogen activator
(rTPA) can be used in the treatment of acute thromboembolic events in pe-
diatric patients, although there is currently no consensus about the use of
rTPA therapy for the treatment of cerebral thromboembolic events.

I CASE REPORT

A 3-year-old girl presented to our outpatient clinic with complaints of nau-
sea, fatigue, and abdominal pain. Patient history showed a nonspecific
upper respiratory tract infection about 3 months ago. Her physical exam-
ination was normal except for tachycardia. Holter ECG monitoring showed
no arrhythmia other than respiratory sinus arrhythmia. Echocardiographic
examination revealed reduced systolic functions (fractional shortening was

Pediatr Heart ] 2014;1(3)
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12%) and enlargement of left ventricle. She was
diagnosed with dilated cardiomyopathy, so anti-
congestive treatment was started. No antithrom-
botic treatment was administered to the patient.
Serial echocardiographic studies were performed,
and on the 5" day of treatment, a 1x1 cm sized
thrombus was detected in the left ventricle apex
(Figure 1). An intravenous heparin infusion pro-
tocol was started immediately. A series of coagu-
lopathy tests, including Protein C, Protein S,
Antithrombin-3, Prothrombin 20210, Factor V
Leiden gene mutation, Homosistein, Factor - 8, 9,
11, 13, were performed, and all test results were
negative. We decided to start rTPA therapy upon
consultation with a pediatric hematologist. The
parent was educated about the risk of throm-
boembolism and an informed consent was ob-
rTPA
administered as the patient had a generalized

tained. However, no therapy was
tonic-clonic seizure, left-sided hemiplegia, and she
was unconscious and totally unable to speak. Per-
formed during the seizure, the echocardiography
showed that all the thrombi had disappeared. A
cranial computerized tomography was performed
immediately, and intracranial bleeding was ruled
out. CT scans showed an ischemic lesion located
in the right frontal lobe (Figure 2). 20 minutes
after the thromboembolic event, we started rTPA
at a dose of 0.5 mg/kg/hour. In addition, a loading
dose of 20 mg/kg of diphenylhydantoin was ad-
ministered intravenously. Three hours later, the
patient was awake and able to speak, with no ob-
served neurological sequelae. The rTPA treatment
was discontinued 1 hour later. Intravenous he-
parin therapy was continued for 24 hours, and
then an anticoagulant therapy with low-molecu-
lar-weight heparin was started. The follow-up
MRI findings were normal. All neurological ex-
amination findings were normal. The patient’s
written informed consent was obtained from par-
ents.

I DISCUSSION

Increased risk for left ventricular thrombus and
thromboembolic event in patients with depressed
left ventricle functions is well known.! Increased

Pediatr Heart ] 2014;1(3)

FIGURE 1: Echocardiographic view of the mobile and newly emerged throm-
bus on the left ventricle apex.

FIGURE 2: CT scans showed an ischemic lesion located in the right frontal
lobe.

left ventricular end diastolic diameter, reduced left
ventricular ejection fraction, stasis of blood flow,
dysrhythmias and mobile thrombus are thought to
pose high risks.!® Preventive anticoagulation regi-
mens including several agents, such as aspirin and
warfarin, may reduce the risk of thromboembolism.
Anticoagulation is empirically recommended in
children with dilated cardiomyopathy.! However,
whether antithrombotic prophylaxis regimens can
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prove effective in preventing thromboembolic
events is yet to be confirmed. Several case control
and cohort studies have reported different results
and recommendations.' It was shown that increased
stroke events especially occurred in patients with
other comorbidities such as atrial fibrillation.?
Therefore, there is no general agreement on the ap-
propriate antithrombotic treatment (if any) for pri-
mary thromboembolism prophylaxis in patients
with dilated cardiomyopathy as well as sinus
rhythm.? We did not use antithrombotic prophy-
laxis to prevent a thromboembolic event. However,
this experience has clearly showed us that extra vig-
ilance and meticulous monitoring is of vital impor-
tance in cases with severely depressed left ventricle
function and enlargement of left ventricle.

The treatment of intracardiac thrombus in
children is the subject of another discussion. The
use of intravenous heparin in pediatric population
is well-established, however plasminolytic treat-
ment is still a dilemma. Growing number of au-
thors have argued that rTPA is highly effective in
the treatment of intracardiac thrombus.* However,
it is known that streptokinase or rTPA increases
the risk for a thromboembolic event. In our case,
although we had intended to, we did not have to
utilize any plasminolytic therapy.

Prior to the rTPA treatment to be adminis-
tered upon detection of intracranial pathology, a
cranial imaging study is required. In fact, the ideal
imaging method is cranial magnetic resonance im-
aging, but cranial computed tomography is also ca-
pable of producing sufficient data for diagnosis.
Prior to initiation of therapy, intracranial hemor-
rhage should be ruled out through cranial imaging,
and the intracranial lesion should be demonstrated
to be ischemic, as rTPA is a highly hemorrhagic
agent that is known to increase hemorrhagic le-
sions.

314

The incidence of intracardiac thrombus in
DCMP varies between 4 and 16%, whereas this in-
cidence rate increases up to 43-57% in pediatric
autopsy reports. The risk for ICT and systemic
thromboembolism increases in case of a LVEF
<20%.>¢ The ESC heart failure guidelines lists the
risk factors in the DCM, as well as predisposing
factors for intracardiac thrombus. In cases with
previous history of thromboembolic events, ge-
netic predisposition to thrombosis, or if the foci of
peripheral thromboembolism are identified, the
use of Coumadin prophylactic is indicated. War-
farin is not used routinely for prophylactic pur-
poses. The routine use of aspirin is common in
such patients. In cases of acute intracardiac throm-
bus with a left ventricular localization, due to the
risk of cerebral embolism, TPA therapy has been
suggested as the drug of first choice in many pub-
lications.3

Thromboembolic stroke is a catastrophic
presentation for all patient families and the med-
ical staff. It calls for urgent decision making and
careful implementation. The use of plasminolytic
agents in pediatric patients developing a throm-
boembolic stroke is still widely debated.”® In our
opinion, rTPA therapy has proved effective,
showing complete lysis of the thrombus in our pa-
tient, which is a fact not simply deniable. It
should be noted that approximately 20% of
strokes result from cardiac reasons. Therefore, a
cardiac imaging (echocardiography) should nec-
essarily be performed in all patients presenting
with stroke.

In conclusion, in the clinical course of
dilated cardiomyopathy, acute thromboembolic
complications may occur. In the treatment of
the neurologic complications, the use of rTPA
therapy can be considered an alternative treat-
ment.

Pediatr Heart ] 2014;1(3)
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Resternotomy for Double Pseudoaneurysm
Repair at the Left Ventricle Following
Perventricular Ventricular Septal Defect
Closure in a Newborn: Case Report

Perventrikiiler Ventrikiiler Septal Defekt
Kapatilmasi Sonrasi Cift Sol Ventrikiil
Psodoanevrizmasi Gelisen
Yenidoganda Resternotomi ile Tamir

ABSTRACT Hybrid procedures have gained popularity in the era of congenital heart defects in the
last decade. Although these interventions have various advantages for the treatment of a critically
ill infant, they are not free of complications. In this report, we would like to present a successful
repair of a late complication of perventricular VSD closure, before it caused a catastrophic rupture
of the left ventricle free wall. A newborn with coarctation of the aorta and ventricular septal de-
fect was treated with a staged approach. The coarctation was repaired with an end to and anasto-
mosis via a left thoracotomy, followed by a perventricular ventricular septal defect closure. Five
months after the intervention, two adjacent left ventricular free wall pseudoaneurysm were de-
tected in the patient. The pseudoaneurysms were electively repaired under cardiopulmonary by-
pass before they ruptured and caused possible late mortality.

Key Words: Heart septal defects, ventricular; heart defects, congenital

OZET Konjenital kalp hastaliklar1 alaninda hibrid girisim uygulamalari son yillarda popiilerlik ka-
zanmustir. Bu girisimler kritik durumdaki yenidoganlarin tedavisinde bir¢ok avantaj saglamakla
birlikte komplikasyonlarla beraber seyredebilmektedir. Bu yazida, perventrikiiler VSD kapatilmasi
sonrasi gelisen ge¢ komplikasyonun katastrofik sol ventrikiil riiptiiriine yol agmadan cerrahi olarak
tedavi edilmesi sunulmaktadir. Aort koarktasyonu ve VSD ile klinigimize bagvuran yenidoganda
asamal1 yaklagim ile tedavi planlanmistir. Sol torakotomi ile aort koarktasyonu ug uca tamir edil-
mis olup ardindan perventrikiiler yaklagimla VSD kapatilmigtir. Girisimden 5 ay sonra hastada iki
adet komsu sol ventrikiil psddoanevrizmasi saptanmigtir. Psodoanevrizmalar olas: riiptiire yol ag-
madan elektif olarak kardiyopulmoner bypass altinda onarilmis ve bu ge¢ komplikasyonun morta-
liteye yol agmas1 engellenmistir.

Anahtar Kelimeler: Kalp septum kusurlari, ventrikiiler; kalp kusurlari, dogumsal
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evice closure of the ventricular septal defects (VSD) has been per-
formed more frequently in the current era of congenital cardiac dis-
eases.! The advantage of avoiding the untoward effects of
cardiopulmonary bypass (CPB) and incisions on cardiac chambers in
neonates have always drawn attention of the interventional pediatric car-
diologists as well as the pediatric cardiac surgeons. The complications with
this approach are mainly reported to be periprocedural events including
ventricular perforation, unsatisfactory device positioning, hemodynamic
compromise and residual septal defects.® In this report, we would like to

Pediatr Heart ] 2014;1(3)
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present a late term complication of this perven-
tricular intervention in a six months old infant that
necessitated resternotomy and repair under CPB.

I CASE REPORT

An infant boy who had coarctation of the aorta
(CoA) and midmuscular VSD was admitted to hos-
pital with symptoms of heart failure. He had been
operated for CoA and end to end anastomosis with
resection of the coarctation had been performed via
left thoracotomy when he was 20 days old. One
week after the first operation, a hybrid procedure
for the mid muscular VSD had been scheduled and
at that time his body weight was 2,5 kg. The pro-
cedure had been performed via limited lower me-
dian sternotomy following general anesthesia.
Under transesophageal echocardiography (TEE)
guidance, pledgeted polyprolene 5/0 purse sutures
were placed on the right ventricle far away from
the papillary muscles, moderator band and the epi-
cardial coronary vessels. The mid muscular VSD
was measured to be 8 mm and 5 mm at the left and
right ventricular sides respectively. 8Fshealth was
used in order to gain access to the right ventricular
cavity. Afterwards a J-tip 0.035-in glide wire was
advanced through the VSD to the left ventricle.
The angiocath was exchanged over the wire and a
10mm Amplatzer muscular VSD occluder (AGA
Medical Corporation, Plymouth, MN) was ad-
vanced through the defect. A full TEE study con-
firmed the stable device position without any
residual defect. The device was then released. The
patient was on sinus rhythm.

The early postoperative period was unevent-
ful, but the patient lost to follow up. Five months
after the hybrid procedure, the patient was admit-
ted to hospital with the symptoms of diaphoresis
with feeding. The control transthoracic echocar-
diography revealed two adjacent pseudoaneurysms
located at the left ventricle free wall. An urgent
magnetic resonance imaging (MRI) was scheduled,
which demonstrated two pseudoaneurysms at the
left ventricle with 11 and 15 mm systolic diame-
ters respectively (Figure 1). The patient was re-op-
erated in order to prevent a catastrophic rupture.
Following aortic and venous cannulation, aorta was

Pediatr Heart ] 2014;1(3)

FIGURE 1: Magnetic resonance imaging demonstrates two adjacent
pseudoaneurysms at the left ventricle free wall (arrows).

cross clamped. Two adjacent left ventricular
pseudoaneurysms were exposed. 4/0 pledgeted
purse sutures were placed to close the necks and
the defects were repaired with over and over su-
tures (Figure 2). The postoperative course was un-
eventful and the patient was discharged at the
ninth day in a good condition.

I DISCUSSION

The ideal option for the treatment of VSD and CoA
is controversial. Single stage, simultaneous or de-
layed two-stage and hybrid CoA repair with per-
ventricular VSD closure are reported in literature
with various advantages and disadvantages.* There
is no doubt about the untoward effects of pulmonary
artery banding (PAB) in staged approaches.> The
main idea of a 2-stage repair (CoA first with PAB
followed by VSD closure) points out the technically
easier patch closure of the VSD when the infant
gains weight. A subset of patients will have the op-
portunity for spontaneous closure of VSD in this ap-
proach.® Although there is advantage of a complete
repair without palliation, a single stage repair of both
VSD and CoA is technically a more challenging op-
eration in the neonate. This approach is reported to
be with a higher incidence of recoarctation.”

The in-hospital sequential hybrid strategy for
the management of VSD and CoA is routinely per-
formed for the critically ill neonates in our center.
The neonate is operated for CoA via a muscle spar-
ing lateral thoracotomy. After hemodynamic sta-
bilization, during the following week (without
discharging the patient), we perform a second in-
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FIGURE 2: Operative view demonstrating the pseudoaneurysms at the left
ventricle next to each other (arrows).

tervention via a limited lower median sternotomy
in the operating room for a perventricular VSD clo-
sure. This strategy has many advantages. First of all
the patient is exposed to neither untoward effects
of CPB and aortic cross clamping nor pulmonary
artery banding. Besides all the advantages of a sin-
gle stage repair, any long term effects of atriotomy,
moderator band or tricuspid valve retraction for
the exposure of the defect during the conventional
VSD closure is out of question.? The delivery access
through a needle hole does not have an arrhyth-
mogenic effect or functional compromise that can
be encountered with ventriculotomy.? Unlike the

transcatheter approach, the perventricular tech-
nique is not limited by the patient’s weight or vas-
cular access that makes it an excellent alternative
for the VSD closure in the neonates.!

Besides from the short term periprocedural
complications, the long term follow up of these pa-
tients is essential in order to detect residual VSD
and related risk of endocarditis, problems related
to the position and the function of the device itself,
development of arrhythmias, septal wall motion
abnormalities and ventricular wall trauma.'’ Un-
fortunately, ventricular wall trauma is an insidious
complication without any specific symptoms as in
our case. We believe that nontraumatic wires with
a careful and meticulous ‘no touch to the wall’
technique are mandatory in order to prevent any
catastrophic sequel of this complication. Another
alternative in order to ‘double check’ the cardiac
cavities after the hybrid procedure might be con-
trast injection to both atria and ventricles. Early de-
tection and simple suture repair of the possible
injuries in the cardiac cavities might be lifesaving
in this patient population.

I CONCLUSION

Although hybrid procedures are encouraged in the
era of congenital cardiac diseases, close follow up
for the possible complications are mandatory in the
post-intervention period. Application of a meticu-
lous technique with sensitive guide wires in order
not to disturb the ventricular wall will decrease the
incidence of such complications.
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Occlusion of a Very Rare Veno-Venous
Fistula Between Hemiazygos Vein and
Right Superior Pulmonary Vein with
Amplatzer Vascular Plug II: Case Report

Hemiazigos Ven ile Sag Siiperior Pulmoner Ven
Arasinda Cok Nadir Goriilen Venovendéz Fistiiliin
Amplatzer Vascular Plug II Kullanilarak
Kapatilmasi

ABSTRACT The fistulas of the hemiazygos and azygos system, although seen very rarely, are usually
formed with the arterial system. In our case we defined a congenital hemiazygous- right superior pul-
monary vein fistula that is not demonstrated before and occluded it with the Amplatzer Vascular Plug
II (AVPII). An 18 months old boy was referred with the diagnosis of pneumonia and it was learned
that he has the history of four times hospitalization due to the diagnosis of pneumonia. In thorax com-
puterized tomography (CT) scan an anormal venous fistula was arising from hemiasygos vein and drain-
ing into the right superior pulmonary vein. In the echocardiographic examination the inferior
caval-superior caval-hepatic and pulmonary veins, right atrium (RA), left atrium (LA) were all dilated.
We measured the diameter of the fistula as 15mm and occluded it with 20 mm sized AVP II. The day
after the closure all congestive symptoms were released. The arteriovenous fistulas of the hemiazygos-
azygos system are very rare and they are usually seen with the desending aorta. In our case we ob-
served a congenital veno-venous fistula of the hemiazygos vein and right superior pulmonary vein
which was not described previously in the literature. The clinical features of fistulas depends on their
location and involved blood vessels. If the fistula is large enough, heart failure may develop. The
anomolous vasculatures could be treated with endovascular closure or surgically. For the endovascu-
lar treatment coils and duct occluders can be used. AVP II was our choice because of the large size of
fistula. We report the percutaneous closure of a fistula between the hemiazygous vein and right supe-
rior pulmonary vein with an AVP II. The technique appears to be effective, quick, easy and safe.

Key Words: Fistula; vascular malformations; angiography; tomography, X-ray computed

OZET Hemiazigos ve azigos sistemin fistiillerine oldukea seyrek rastlamlir ve genellikle arteriyel sis-
temle olan baglantilar seklindedir. Olgumuzda daha 6nce benzeri tanimlanmamis konjenital he-
miazigos- sag stiperior pulmoner ven arasi fistiil tespit edilmis ve Amplatzer Vascular Plug IT (AVP
II) kullanilarak kapatilmistir. Pnémoni 6n tanisi ile hastanemize sevk edilen 18 aylik erkek olgu-
nun 6zge¢misinde pnémoni nedeniyle 4 kez hospitalize edilmis oldugu 6grenildi. Cekilen toraks Bil-
gisayarli Tomografi (BT)’de hemiazigos venden baslayarak sag stiperior pulmoner vene dokiilen
anormal venoz fistiil tespit edildi. Ekokardiyografik incelemede inferior- siiperior vena kavalar, sag
atriyum (RA)-sol atriyum (LA), hepatik ve pulmoner venlerin dilate oldugu gozlendi. Anjiografi
sirasinda 15mm 6lgiilen fistiil 20 mm’lik vaskiiler plug kullanilarak kapatildi. Islemden 1 giin sonra
olgunun konjestif bulgularinin geriledigi gozlendi. Hemiazigos-azigos sisteminin arteriovenoz fis-
tiilleri nadir olup genellikle desendan aorta ile birlikte goriilmektedir. Olgumuzda daha 6nce lite-
ratiirde benzeri tariflenmemis hemiazigos ve sag siiperior pulmoner ven arasinda lokalize bir
veno-venoz fistiil tespit edilmigtir. Fistiillerin bulgular1 lokalizasyonlarina ve katilan damarlara gore
degismektedir. Fistiil biiyiik ise kalp yetmezligi bulgular1 goriilebilir. Anormal damarsal yapilar cer-
rahi olarak ya da endovaskiiler girisimle tedavi edilebilir. Endovaskiiler tedavi i¢in coiller ya da
vaskiiler pluglar kullanilabilir. Olgumuzun tedavisinde fistiiliin genis olmas: sebebiyle AVP II kul-
lanmilmigtir. Hemiazigos ven ve sag siiperior pulmoner ven arasindaki fistiiliin AVP II kullanilarak
perkiitan kapatilmasini paylastigimiz bu teknik etkili, hizli, kolay ve giivenilir goriilmektedir.

Anahtar Kelimeler: Fistiil; vaskiiler malformasyon; anjiyografi; tomografi, X-ray bilgisayarl
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OCCLUSION OF A VERY RARE VENO-VENOUS FISTULA BETWEEN HEMIAZYGOS VEIN...

he anomalies of the hemiazygos and azygos

systems are very rare congenital malforma-

tions.! The fistulas of these two veins, al-
though seen very rarely, are usually formed with
the arterial system as arteriovenous fistulas. These
arteriovenous fistulas are seen as congenital or ac-
quired. An acquired fistulas are usually releated to
a trauma or a complication of thorasic surgery.?
Such lesions are usually accompanied by a contin-
uous murmur. The extent of clinical manifestations
is releated to the size, duration, and the precise lo-
cation of the collaterals. Although physical diag-
nosis may be easy with careful examination if
lesions are located superficially, angiography is im-
portant in delineating the anathomy, and to decide
on the appropriate management of the patient.® In
our case we defined a congenital hemiazygous-
right superior pulmonary vein fistula that is seen
very rarely and occluded it with the AVP II.

CASE REPORT

An 18 months old boy was referred to our hospital
with the primary diagnosis of pneumonia and me-
diastinal mass due to the enlarged mediastinum
and infiltration in his chest X-ray that was taken
in another hospital because of his dyspnea and
coughing for 3 days. In the physical examination
he was 9.7 kg (10"-25"" percentile) in weight and
84 cm (75" percentile) in height, he had tachycar-
dia, tachypnea, dyspnea and retractions. There
were bilateral crepitations in the thoracic auscul-
tation and a nonspesific 1/6 sistolic murmur in the
mesocardium. His oxygen saturation was %96. He

had a history of four times hospitalisation because
of pneumonia. Combined (vancomysin and
meropenem) antibiotheraphy and salbutamol as a
bronchodilator theraphy was started, but his clin-
ical status had got worsed and he needed mechan-
ical ventilation. To understand the reason of his
repeated pneumonia attacks and the mediastinal
enlargement thorax CT was taken. Hepatic, infe-
rior and superior caval veins were both dilated, an
anormal very large venous fistula was arising from
hemiazygos vein at the left side and coursed to the
right side of the vertebrea and made a loop near the
superior caval vein then turned left again and
drained into the right superior pulmonary vein
(Figure 1). In the echocardiographic examination
the inferior caval vein, superior caval vein, RA, LA,
hepatic veins were dilated but the left ventricular
ejection fraction was normal. In the subcostal ex-
amination there was an anormal vasculature that
showed turbulans near the superior caval vein and
drained into the left atrium. And the four pul-
moner veins were dilated (Figure 2). Pulmonary
congestion findings like tachypnea, dyspnea and
retractions and the dilatations of both pulmonary
veins were all thought to be as a reason of the large
size of the fistula and for the prevention of pul-
monary congestion we started anticongestive treat-
ment with digoxin and diuretics. With the
combination of antibiotics and anticongestive
treatment his clinical status was improved and he
was extubated and discharged from the intensive
care unit. For the permanant and effective treat-
ment we planned the vascular plug occlusion with

FIGURE 1: Thorax CT scan :In the first view the black arrow shows the fistula arising from the hemiazygos vein, white arrows in the first and second views show
the route of the fistula and the one in the last view shows the opening of the fistula to the left atrium through the right superior pulmonary vein.
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FIGURE 2: The first view shows the fistula between the hemiazygos vein and right superior pulmoner vein which is visualised from the left atrium with the catheter
passing from RA via PFO; second view shows the AVP Il in the fistula before the detachment, minimal leakage is seen throug the device; last view shows that
the plug was already replaced into the fistula and the leakage was stopped after the detachment.

the catheterization. For the catheterization we used
femoral vein and placed a 5 Fr sheet. With the
route of Femoral vein, inferior caval vein, RA, su-
perior caval vein we performed anjiography and
got the image of fistula as it was seen in Figure 2.
Than we passed to the LA through the patent fora-
men ovale (PFO) and reached the fistula. We meas-
ured the diameter of the fistula at the right superior
pulmoner vein side as 15mm where we decided to
replace the vascular plug. The vascular plug was
oversized by 30% relative to the fistula and we de-
cided to use 20 mm AVP II. Therefore we changed
the 5Fr sheet with the 7Fr one. We placed the 20
mm AVP II to the anomolous vasculature and got
a angyogram which was showing minimal leakage
flow . After releasing of the AVP II, it was placed
in the anomolous vasculature perfectly the leakage
has stopped in a few seconds (Figure 2). The day
after the closure of fistula all his pulse and respira-
tory rate were decreased to normal. One month
later echocardiograpy showed that the dilatation of
the caval-hepatik and pulmonary veins dilatation
was reversed.

I DISCUSSION

The vascular fistulas of the thorax are seen rarely
and most of these fistulas are arteriovenous fistu-
las. Arteriovenous fistula is charecterised by ab-
normal shunting of blood between the arterial and
venous systems without the presense of a normal
interventing cappillary bed. Since the capillary bed
represents the source of resistance to blood flow in

Pediatr Heart ] 2014;1(3)

the circulatory system, arteriovenous collaterals are
low resistance-high flow lesions . Such lesions are
usually accompanied by a continuous murmur.? In
our case we demonstrated a veno-venous fistula be-
tween the hemiazygos vein and right superior pul-
monary vein which has a left to right shunt.
Because of the low pressure difference we did not
examine the continuous murmur. The anomalous
vasculature was found during the radiologic exam-
inations that was done to show the reasons of
reccurrent respiratory tract infections. The arteri-
ovenous fistulas of the hemiazygos-azygos system
are very rare in the literature and they are usually
seen with the desending aorta.*¢ In our case we ob-
sedved a congenital veno-venous fistula of the
hemiazygos vein and right superior pulmonary
vein which was not described previously in the lit-
erature. Huang et al. showed a fistula between azy-
gos vein and pulmonary vein in a 43 year old man
which was a pathway for cerebral embolisation in
the patient and closed it with coil.” Groote et al. use
a vascular plug for the acquired fistula after the
Fontan procedure between superior caval vein and
the left atrium.®

The clinical features of fistulas depends on
their location and involved blood vessels. Al-
though diagnostic investigation may be necessary,
clinical examination is essential. If the fistula is
large enough, heart failure may develop. Saito et
al. reported that regression of an fistula between
descending aorta and azygous vein may be possi-
ble.’ Baspinar et al. did not close a fistula in an 15-
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month-old patient; between aorta and hemiazy-
gos vein because the patient was asymptomatic
due to minimal shunt.®* Because our case was
symptomatic we decided to occlude the fistula.
There are two therapeutic possibilities for the
anomolous vasculatures: endovascular closure and
surgical treatment. Surgery has a greater risk for
complications because of difficulties during dis-
secting the mediastinum and accesing large ves-
sels. In 1960, Luessenhop et al. reported the first
case of transcatheter embolisation in a patient
with cerebral arteriovenous malformation.’ Since
then, endovascular treatment has offered the ad-
vantages of decreased cost, less invasiveness, and
lower risk of complications than surgery.” For the
endovascular treatment coils and duct occluders
can be used. Duct occluders are usually prefered
for the large malformations as it was seen in our
case. Recto et al. use a Gianturco coil for emboli-
sation of a fistula between the descending aorta
and hemiazygous system in an 8-week-old infant
because of the young age and small size of the in-
fant.!'® We did not prefer coil occlusion because

the fistula was large in diameter and that might
enhance the risk of embolisation and also multiple
coils might be needed. AVP II was our choice for
the occlusion. The multi-layered, multi-seg-
mented design of the AVP II significantly reduces
the time to occlusion for transcatheter emboliza-
tion procedures, while maintaining complete
control during positioning and delivery. Self-ex-
panding design of it provides full cross-sectional
vessel coverage which minimizes migration
and recanalization potential. Also multi-layered
mesh lobes create six occlusive planes, inducing
rapid vessel occlusion. It’s broad array of sizes
(3-22 mm) available to treat a wide range of ves-
sels .

I CONCLUSION

The fistulas of vein system can cause congestive
findings if they are so large. Symptomatic fistulas
should be occluded. AVP Il is a good choice in the
large sized fistula. The technique appears to be ef-
fective, quick, easy and safe when compared to the
surgical treatment.
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Adenosine for Salbutamol Induced
Supraventricular Tachycardias:
Letter to the Editor

Salbutamol ile Indiiklenen Supraventrikiiler
Tasikardilerde Adenozin Kullanimi

upraventricular tachycardia (SVT) is the most commonly seen ar-
Srhytmia in childhood with the incidence ranging from 1/25000 to

1/250.! Currently, adenosine is commonly used for treatment of SVT
in pediatric population. Some advers effects such as chest discomfort, flush-
ing, exacerbation of airway reactivity and hypotension can be seen. For-
tunately, these side effects are quite low. Salbutamol induced SVT treated
with adenosine has been reported previously.>® Herein, we report our ex-
perience in a six month-old-boy with salbutamol induced SVT who were

successfully treated with single dose adenosine during acute bronchospasm.

Six old-month-male infant admitted to our emergency department
with complaints of cough, dyspne and rapid breathing. Bilateral rales,
ronchus and bronchospasm, subcostal retractions were detected on physi-
cal examination. Other systemic examination were found normally. Salbu-
tamol treatment was started for bronchospasm. After the first dose of
salbutamol SVT attack was started. For this reason salbutamol therapy was
stopped. Due to the vagal maneuvers, SVT did not stopped and adenosine
was given with 0.1 mg/kg/dose with rapidly bolus. After the single dose
adenosine SVT converted to sinus rhytm. Because of continued respiratory
distress patient was taken to pediatric intensive care unit. For continuing of
the bronchospam inhaled budesonid and ipratropium bromid treatment
was started. Due to the good clinical condition and absence of the SVT rec-
curence patient was taken padiatric cardiology unit. When salbutamol was
added the therapy for reccurrent bronchospam attack, SVT (HR: 250 beats/
min) started with the first dose of salbutamol inhalation. SVT was converted
the sinus rhytm with 0.1 mg/kg/dose adenosine rapidly bolus. We did not
observe any exacerbation of the bronchospasm with adenosine administra-
tion.

Inhaled B2 mimetics agents such as salbutamol and albuterol are com-
monly used for bronchospasm and respiratory distress in pediatric emer-
gency services. Salbutamol induced SVT and its successful treatment with
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adenosine has been reported previously.®* But we
did not find any case of repeated SVT associated
with repeated doses of salbutamol, and successful
treatment via adenosine without any side effect on

exacerbation of airway reactivity in the literature.
Our experience suggests that adenosine can be
used safely in repeated SVT attacks with repeated
doses of salbutamol.
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1. Garson A Jr, Gillette PC. Electrophysiologic 2.  McCammond AN, Balaji S. Management of tachycardia. Intensive Care Med 2007;33(9):
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MAKALE GONDERMEK iGN

Pediatric Heart Journal’e makale géndermek icin; www.turkpedkar.org.tr adresindeki
“Online Makale” linkini tiklayiniz (Yalnizca bu yolla gdnderilen makaleler isleme alin-
maktadir). Makalelerinizle ilgili tiim islemleri de bu adresten takip edebilirsiniz.

GENEL BILGILER

Pediatric Heart Journal, retrospektif, prospekif veya deneysel arastirmalar, derlemeler,

olgu sunumlari, editoryal yorum/tartismalar, editore mektuplar, tibbi egitimler, bilimsel mek-

tuplar, cerrahi teknikler, ayirici tanilar, orijinal goriintiler, taniniz nedir? ler, tibbi kitap de-

Gerlendirmeleri, soru-cevaplar ve tip giindemini belirleyen giincel konulari yayimlayan,

ulusal ve uluslararasi tim tibbi kurum ve personele ulasmayi hedefleyen bilimsel bir der-

gidir.

Dergiler; yayimladiklari makalelerde, konu ile ilgili en yiiksek etik ve bilimsel standartlarda

olmasi ve ticari kaygilarda olmamasi sartini gézetmektedir.

Editorler ve yayinevi, reklam amaci ile verilen ticari tiriinlerin 6zellikleri ve agiklamalari ko-

nusunda hicbir garanti vermemekte ve sorumluluk kabul etmemektedir.

Yayimlanmak igin génderilen makalelerin daha énce bagka bir yerde yayimlanmamig veya

yayimlanmak Uzere génderilmemis olmasi gerekir. Eger makalede daha énce yayimlan-

mig; alinti yazi, tablo, resim vs. mevcut ise makale yazari, yayin hakki sahibi ve yazarla-

rindan yazili izin almak ve bunu makalede belirtmek zorundadir. Bilimsel toplantilarda

sunulan zetler, makalede belirtimesi kosulu ile kabul edilir.

Dergiye génderilen makale bicimsel esaslara uygun ise, editdr ve en az yurt igi-yurt disi

iki danismanin incelemesinden gegip, gerek goriildigi takdirde, istenen degisiklikler ya-

zarlarca yapildiktan sonra yayimlanir.

Makale isleme alindiktan sonra, yayin haklari devir formunda belirtilmis olan yazar isim-

leri ve siralamasi esas alinir. Bu asamadan sonra;

e Makaleye hicbir asamada, yayin haklari devir formunda imzasi bulunan yazarlar di-
sinda yazar ismi eklenemez ve yazar sirasi degistirilemez.

YAYIN KURALLARI
BILIMSEL SORUMLULUK

Tim yazarlarin génderilen makalede akademik-bilimsel olarak dogrudan katkisi olmalidir.
Yazar olarak belirlenen isim asagidaki 6zelliklerin tamamina sahip olmalidir:

- Makaledeki calismay! planlamali veya yapmali,

- Makaleyi yazmali veya revize etmeli,

- Son halini kabul etmelidir.

e Makalelerin bilimsel kurallara uygunlugu yazarlarin sorumlulugundadir.

ETIK SORUMLULUK

o Dergi, “insan” 6esinin iginde bulundugu tiim galismalarda Helsinki Deklerasyonu Pren-
sipleri'ne uygunluk (http://www.wma.net/en/30publications/10policies/b3/ index.htmi)il-
kesini kabul eder. Bu tip calismalarin varlijinda yazarlar, makalenin GEREG VE
YONTEMLER bélimtinde bu prensiplere uygun olarak galismay! yaptiklarini, kurumla-
rinin etk kurullarindan ve calismaya katilmig insanlardan “Bilgilendirilmis olur” (informed
consent) aldiklarini belirtmek zorundadir.

e Calismada “Hayvan’ 6gesi kullaniimis ise yazarlar, makalenin GEREG VE YONTEM-
LER bélimiinde Guide for the Care and Use of Laboratory Animals (www.nap.
edu/catalog/5140.html) prensipleri dogrultusunda galismalarinda hayvan haklarini ko-
ruduklarini ve kurumlarinin etik kurullarindan onay aldiklarini belitmek zorundadir.

e Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakilmaksizin hastalardan
“Bilgilendirilmis olur” (informed consent) alinmalidir.

e Eger makalede direkt-indirekt ticari baglant veya calisma icin maddi destek veren
kurum meveut ise yazarlar; kullanilan ticari tiriin, ilag, firma... ile ticari hicbir iliskisinin
olmadigini ve varsa nasil bir iligkisinin oldugunu (konsiiltan, diger anlasmalar), edi-
tore sunum sayfasinda bildirmek zorundadir.

YAZARLARA

®  Makalede “Etik Kurul Onayr” alinmasi gerekli ise; alinan belge online olarak,
www.turkiyeklinikleri.com adresinde yer alan “Makale Gonderim” linkindeki bolim-
den, makale ile birlikte génderilmelidir.

®  Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

®  Makalenin degerlendiriimesi asamasinda, yayin kurulunun gerek gérmesi halinde,
makale ile ilgili arastirma verilerinin ve/veya etik kurul onayi belgesinin sunuimasi ya-
zarlardan talep edilebilir.

BiYOISTATISTIKSEL DEGERLENDIRME

Tim retrospektif, prospektif ve deneysel arastirma makaleleri biyoistatistiksel olarak de-
Gerlendirilmeli ve uygun plan, analiz ve raporlama ile belirtilmelidir.

Makalelerde p degerleri agik olarak verilmelidir (p= 0.025; p= 0.524 gibi).

Arastirma makaleleri dergiye gdnderilmeden énce, biyoistatistik uzmani tarafindan deger-
lendirilmeli ve uzmanin ismi yazarlar arasinda yer almalidir.

Biyomedikal dergilere gnderilen yazilarin biyoistatistiki uygunlugunun kontroli icin ek bilgi
www.icmje.org adresinden temin edilebilir.

e Makalelerin biyoistatistiksel kurallara uygunlugu yazarlarin sorumlulugundadir.

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayn dili Tiirkge ve ingilizce'dir.

Tiirkge makalelerde Tiirk Dil Kurumu'nun Tirkge s6zIigi veya www.tdk.gov.tr adresi esas
alinmalidir.

ingilizce makaleler ve ingilizce 6zetler, dergiye gonderiimeden énce dil uzman tarafindan
degerlendirilmeli ve uzman onay! editdre sunum sayfasinda ézellikle belirtiimelidir. Maka-
leyi, ingilizce yéniinden degerlendiren, yazarlardan biri degil ise bu kisinin ismi makalenin
sonunda bulunan TESEKKUR (Acknowledgement) baliiminde belirtimelidir.

Ayrica gonderilmis olan makalelerdeki yazim ve dilbilgisi hatalari, makalenin icerigine do-
kunmadan, redaksiyon komitemiz tarafindan diizeltiimektedir.

e Makalelerin yazim ve dil bilgisi kurallarina uygunlugu yazarlarin sorumlulugundadir.

YAYIN HAKKI

1976 Copyright Act'e gore, yayimlanmak Uizere kabul edilen yazilarin her tirlii yayin hakki
dergiyi yayimlayan kuruma aittir. Yazilardaki diisiince ve éneriler timilyle yazarlarin so-
rumlulugundadir. Makale yazarlarina, yazilan karsiliginda herhangi bir Uicret 6denmez.
Yazarlar, http:/Aurkishclinics.com/Log/phjinternet adresinden ulasacaklar “Yayin Haklari Devir
Formu’nu doldurup, online olarak, www.turkpedkar.org.tr adresinde yer alan “Online Ma-
kale” linkindeki béltimden, makale ile birlikte géndermelidirler.

YAZI GESITLERI

Dergiye yayimlanmak tizere génderilecek yazi cesitleri su sekildedir;

Orijinal Aragtirma: Kliniklerde yapilan prospektif-retrospektif ve her tiirlii deneysel ¢alis-

malar yayimlanabilmektedir.

Yapisi:

- Ozet (Ortalama 200-250 kelime; amag, gereg ve yéntemler, bulgular ve sonug bélim-
lerinden olugan, Tiirkge ve Ingilizce)

- Giris

- Gereg ve Yontemler

- Bulgular

- Tartisma

- Sonug

- Tegekkdr

- Kaynaklar

Derleme: Dogrudan veya davet edilen yazarlar tarafindan hazirlanir. Tibbi 6zellik gdste-

ren her tirli konu igin son tip literatiiriini de icine alacak sekilde hazirlanabilir. Yazarin o

konu ile ilgili basilmig yayinlarinin olmasi ézellikle tercih nedenidir.

Yapisi:

- Ozet (Ortalama 200-250 kelime, bdlimsiiz, Tirkge ve ingilizce)

- Konu ile ilgili bagliklar

- Kaynaklar



Olgu Sunumu: Nadir gdriilen, tani ve tedavide farklilik gdsteren makalelerdir. Yeterli sa-

yida fotograflarla ve semalarla desteklenmis olmalidir.

Yapisi:

- Ozet (ortalama 100-150 kelime; bélimsiiz; Tiirkge ve ingilizce)

- Girig

- Olgu Sunumu

- Tartisma

- Kaynaklar

Editoryel Yorum/Tartisma: Yayimlanan orijinal arastirma makalelerinin, aragtirmanin ya-

zarlani digindaki, 0 konunun uzmani tarafindan degerlendiriimesidir. igili makalenin so-

nunda yayimlanir.

Editore Mektup: Son bir yil icinde dergide yayimlanan makaleler ile ilgili okuyucularin de-

gisik goris, tecrlibe ve sorularini igeren en fazla 500 kelimelik yazilardir.

Yapisi:

- Baglik ve ézet bolimleri yoktur.

- Kaynak sayisi 5 ile sinirlidir.

- Hangi makaleye (says, tarih verilerek) ithaf olundugu belirtimeli ve sonunda yazarin
ismi, kurumu, adresi bulunmalidir. Mektuba cevap, editdr veya makalenin yazar(lar)i
tarafindan, yine dergide yayimlanarak verilir.

Bilimsel Mektup: Genel tibbi konularda okuyucuyu bilgilendiren, basilmis bilimsel maka-

lelere de atifta bulunarak o konuyu tartisan makalelerdir.

Yapisi:

- Ozet (ortalama 100-150 kelime; bélimstiz, Tirkge ve ingilizce)

- Konu ile ilgili bagliklar

- Kaynaklar

Cerrahi Teknik: Ameliyat tekniklerinin ayrintili islendigi makalelerdir.

Yapisi:

- Ozet (ortalama 100-150 kelime; bélimsiiz, Tiirkge ve ingilizce)

- Cerrahi teknik

- Kaynaklar

Ayirici Tani: Giincel degeri olan olgu sunumlaridir. Benzer hastaliklarla ilgili yorumu iger-

mektedir.

Yapisi:

- Ozet (ortalama 100-150 kelime; bélimstiz, Tirkge ve ingilizce)

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

Orijinal Gériintiiler: Literatirde nadir gozlenen agiklamali tibbi resim ve fotograflardir.

Yapisi:

- 300 kelimelik metin, orjinal resimler, kaynaklar

Taniniz Nedir?: Nadir gériilen, tani ve tedavide farklilik gdsteren hastaliklar hakkinda,

soru-cevap seklinde hazirlanmis makalelerdir.

Yapisi:

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

Tibbi Kitap Degerlendirmeleri: Giincel degeri olan ulusal veya uluslararasi kabul gormiis

kitaplarin degerlendirmeleridir.

Soru Cevaplar: Tibbi konularda bilimsel egitici-6greticiligi olan soru ve cevaplar.

YAZIM KURALLARI

Dergiye yayimlanmasi icin gonderilen makalelerde asagidaki bicimsel esaslara uyulmalidir:
- Makale, PC uyumlu bilgisayarlarda Microsoft Word programi ile yaziimalidir.
KISALTMALAR: Kelimenin ilk gectigi yerde parantez icinde verilir ve tlim metin boyunca
o kisaltma kullanilir. Uluslararast kullanilan kisaltmalar igin “Bilimsel Yazim Kurallar™' kay-
nagina bagvurulabilir.

SEKIL, RESIM, TABLO VE GRAFIKLER:

-Sekil, resim, tablo ve grafiklerin metin icinde gegtigi yerler ilgili cimlenin sonunda belirtime-
lidiir. Sekil, resim, tablo ve grafiklerin agiklamalar makale sonuna eklenmelidir.

-Sekil, resim/fotograflar ayri birer .jpg veya .gif dosyasi olarak (pixel boyutu yaklasik
500x400, 8 cm eninde ve 300 ¢oziindrlikte taranarak), sisteme eklenmelidir.

- Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin altindaki agiklamada belirtilmelidir.
- Daha 6nce basilmis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve
bu izin agiklama olarak gekil, resim, tablo ve grafik aciklamasinda belirtiimelidir.

' Scientific Style and Format: The CBE Manuel for Authors, Editors, and Publishers, 6th ed. New
York: Cambridge University Press, 1994.

- Resimler/fotograflar renkli, ayrintilar gorilecek derecede kontrast ve net olmalidir.
EDITORE SUNUM SAYFASI: Gonderilen makalenin kategorisi, daha once bagka bir der-
giye gonderilmemis oldugu, varsa calismay! maddi olarak destekleyen kisi ve kuruluslar
ve varsa bu kuruluslarin yazarlarla olan iligkileri belirtilmelidir.
KAPAK SAYFASI: Makalenin bagligi (Tirkge ve ingilizce), tiim yazarlarin ad-soyadlari,
akademik Unvanlari, kurumlari, is telefonu-GSM, e-posta ve yazisma adresleri belirtilme-
lidir. Makale daha 6nce teblig olarak sunulmus ise tebli§ yeri ve tarihi belirtilmelidir.
OZETLER: YAZI GESITLERI béliimiinde belirtilen sekilde hazirlanarak, makale metni ige-
risine yerlestirimelidir.
ANAHTAR KELIMELER:
- En az 2 adet, Tirkge ve ingilizce yazilmalidir.
- Kelimeler birbirlerinden noktal virgl (;) ile ayriimalidir.
- ingilizce anahtar kelimeler “Medical Subject Headings (MESH)’e uygun olarak verilme-
lidir (Bkz: www.nim.nih.gov/mesh/MBrowser.htmi).
- Tiirkge anahtar kelimeler Tirkiye Bilim Terimleri (TBT)'ne uygun olarak verilmelidir (Bkz:
www.bilimterimleri.com).
TESEKKUR: Eger cikar catismasi, finansal destek, bagjis ve diger bitiin editéryal (ista-
tistiksel analiz, ingilizce/Tirkge degerlendirme) ve/veya teknik yardim varsa, metnin so-
nunda sunulmalidir.
KAYNAKLAR: ingilizce yazilmalidir. Orijinal basimi Tiirkge olan kaynaklarin baslii [ ]
iginde ve ingilizce olarak yazilmalidir. Kaynaklar makalede gelis sirasina gére yazilmali ve
metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust Simge” olarak belir-
tilmelidir. Makalede bulunan yazar sayisi 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya
daha fazla ise ilk 6 isim yazilip “et al.” eklenmelidir. Kaynak yazimi i¢in kullanilan format
Index Medicus'ta belirtilen sekilde olmalidir (Bkz: www.icmje.org). Kongre bildirileri, ki-
sisel deneyimler, basilmamis yayinlar, tezler ve internet adresleri kaynak olarak gos-
terilemez.
Kaynaklarin yazimi icin 6rekler (Noktalama isaretlerine liitfen dikkat ediniz):
Makale icin; Yazar(lar)in soyad(lar)i ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi,
yil, cilt, say1, sayfa no'su belirtilmelidir. Omek:
Arict C, Oguz V. [Surgical Treatment Options According to Inferior Oblique Hyper-
function in Superior Oblique Palsy]. Turkiye Klinikleri J Med Sci 2011;31(5):1160-6.
Kitap igin; Yazar(lar)in soyad(lar)i ve isim(ler)inin basharf(ler)i, bolim basligi, edité-
riin(lerin) ismi, kitap ismi, kacinci baski oldugu, sehir, yayinevi, yil ve sayfalar belirtimeli-
dir. Omek:
Yabanc! dilde yayimlanan kitaplar icin;
Underwood LE, Van Wyk JJ. Normal and aberrant growth. In: Wilson JD, Foster DW,
eds. Wiliams’ Textbook of Endocrinology. 1¢ ed. Philadelphia: WB Saunders; 1992.
p.1079-138.
Tiirkge kitaplar i¢in;
Tur A. [Emergency airway management and endotracheal intubation]. $Sahinoglu AH,
editor. Yogun Bakim Sorunlari ve Tedavileri. 2. Baski. Ankara: Tiirkiye Klinikleri; 2003.
p.9-16.
Yazar ve editoriin ayni oldugu kitaplar icin; Yazar(lar)in/editériin soyad(lar) ve
isim(ler)inin bagharf(ler)i, béliim baghgi, kitap ismi, kaginci baski oldugu, sehir, yayinevi,
yil ve sayfalar belirtimelidir. Ornek:
Yabanci dilde yayimlanan kitaplar igin;
Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. Tumors of the Pan-
creas. 2" ed. Washington: Armed Forces Institute of Pathology; 1997. p.145-210.
Tiirkge kitaplar icin;
Eken A. [Cosmeceutical ingredients: drugs to cosmetics products]. Kozmesétik Etken
Maddeler. 1. Baski. Ankara: Turkiye Klinikleri; 2006. p.1-7.
Sadece on-line yayinlar igin;
DO tek kabul edilebilir on-line referanstir.
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Hosdere Caddesi No: 180/4 Gankaya, Ankara/Trkiye
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Faks . (0312) 212 02 00

e-posta : turkpedkar@gmail.com
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In order to submit an article for the Pediatric Heart Journal, you click “Online Article”
link in www.turkpedkar.org.traddress (Only internet submitting will be considered).
You also may follow up all the procedures related with your articles from this web
site.

GENERAL INFORMATION

Pediatric Heart Journalis a scientific journal that aims to reach all national/international me-
dical institutions&personnel and to publish retrospective, prospective or experimental re-
searchs, reviews, case reports, editorial comment/discussions, letters to the editor, medical
education, scientific letters, surgical techniques, distinctive diagnosis, original images,
"what is your diagnosis?", medical book reviews, questions-answers and recent issues
that determine medical agenda.

The Journals commits to rigorous peer review, and stipulates freedom from commercial in-
fluence, and promotion of the highest ethical and scientific standards in published articles.
Neither the Editor(s) nor the publisher guarantees, warrants or endorses any product or
service advertised in this publication.

Articles are accepted for publication on the condition that they are original, are not under
consideration by another journal, or have not been previously published. Direct quotations,
tables, or illustrations that have appeared in copyrighted material must be accompanied
by written permission for their use from the copyright owner and authors.

All articles are subject to review by the editors and referees. Acceptance is based on sig-
nificance, and originality of the material submitted. If the article is accepted for publication,
it may be subject to editorial revisions to aid clarity and understanding without changing
the data presented.

The writers' names and placement that are indicated in the copyright transfer form will be
considered after the process of the manuscript is started. After this stage;

® A writer name cannot be added to the manuscript in any time except the writers who
signed the copyright transfer form, and the order of the writers' names cannot be changed.

EDITORIAL POLICIES
SCIENTIFIC RESPONSIBILITY

All authors should have contributed to the article directly either academically or scientifi-
cally. All persons designated as authors should meet all of the following criterias:

- Planned or performed the study,

- Wrote the paper or reviewed the versions,

- Approved the final version.

e |tis the authors’ responsibility to prepare a manuscript that meets scientific criterias.

ETHICAL RESPONSIBILITY

e The Journal adheres to the principles set forth in the Helsinki Declaration
(http://www.wma.net/en/30publications/10policies/b3/ index.html) and holds that all re-
ported research involving “Human beings” conducted in accordance with such prin-
ciples. Reports describing data obtained from research conducted in human
participants must contain a statement in the MATERIAL AND METHODS section in-
dicating approval by the institutional ethical review board and affirmation that IN-
FORMED CONSENT was obtained from each participant.

® Al papers reporting experiments using animals must include a statement in the MA-
TERIAL AND METHODS section giving assurance that all animals have received hu-
mane care in compliance with the Guide for the Care and Use of Laboratory Animals
(www.nap.edu/catalog/5140.html) and indicating approval by the institutional ethical
review board.

e (Case reports should be accompanied by INFORMED CONSENT whether the iden-
tity of the patient is disclosed or not.

INFORMATION FOR AUTHORS

e |f the proposed publication concerns any commercial product, the author must in-
clude in the cover letter a statement indicating that the author(s) has (have) no fi-
nancial or other interest in the product or explaining the nature of any relation
(including consultancies) between the author(s) and the manufacturer or distributor of
the product.

e If “Ethics Commitee Approval” must be obtained for an article, document obtained
from ethics commitee should be sent to “Online Article Processing” link on
www.turkiyeklinikleri.com

e |tis the authors’ responsibility to prepare a manuscript that meets ethical criteria.

e During the evaluation of the manuscript, the research data and/or ethics committee ap-
proval form can be requested from the authors if it's required by the editorial board.

STATISTICAL EVALUATION

All retrospective, prospective and experimental research articles must be evaluated in terms
of biostatics and it must be stated together with appropriate plan, analysis and report.

p values must be given clearly in the manuscripts (e.g. p= 0.025; p= 0.524).
Research articles must be evaluated by a biostatistician prior to submission and the name
of the biostatistician should be placed among the authors’ names.

Additional information in order to control the biostatistical convenience of the papers that
are submitted to biomedical journals can be obtained from the web page www.icmje.org.

e |tis the authors’ responsibility to prepare a manuscript that meets biostatistical rules.

LANGUAGE
The official languages of the Journals are Turkish and English.

Manuscripts and abstracts in English must be checked for language by an expert and this
should be mentioned particularly in the cover letter. The expert responsible for English Lan-
guage editing should be listed in the ACKNOWLEDGEMENTS if he/she is not in the author
list.

All spelling and grammar mistakes in the submitted articles, are corrected by our redac-
tion commitee without changing the data presented.

e |tisthe authors’ responsibility to prepare a manuscript that meets spelling and grammar

rules.

COPYRIGHT STATEMENT

In accordance with the Copyright Act of 1976, the publisher owns the copyright of all pub-
lished articles. Statements and opinions expressed in the published material herein are
those of the author(s). Manuscript writers are not paid by any means for their manuscripts.

All manuscripts submitted must be accompanied by the “Copyright Transfer and Author Dec-
laration Statement form” that is available in http:/turkishclinics.com/Log/phj.

CATEGORIES OF ARTICLES

The Journal publishes the following types of articles:

Original Research Articles: Original prospective or retrospective studies of basic or clin-

ical investigations in areas relevant to medicine.

Content:

- Abstract (200-250 words; the structured abstract contain the following sections:
objective, material and methods, results, conclusion; English)

- Introduction

- Material and Methods

- Results

- Discussion

- Conclusion

- Acknowledgements

- References

Review Articles: The authors may be invited to write or may submit a review article. Re-

views including the latest medical literature may be prepared on all medical topics. Authors

who have published materials on the topic are preferred.



Content:

- Abstract (200-250 words; without structural divisions; English)

- Titles on related topics

- References

Case Reports: Brief descriptions of a previously undocumented disease process, a unique

unreported manifestation or treatment of a known disease process, or unique unreported

complications of treatment regimens. They should include an adequate number of photos

and figures.

Content:

- Abstract (average 100-150 words; without structural divisions; English)

- Introduction

- Case report

- Discussion

- References

Editorial Commentary/Discussion: Evaluation of the original research article is done by the

specialists of the field (except the authors of the research article) and it is published at the

end of the related article.

Letters to the Editor: These are the letters that include different views, experiments and

questions of the readers about the manuscripts that were published in this journal in the

recent year and should be no more that 500 words.

Content:

- There’s no title and abstract.

- The number of references should not exceed 5.

- Submitted letters should include a note indicating the attribution to an article
(with the number and date) and the name, affiliation and address of the author(s) at
the end.

- The answer to the letter is given by the editor or the author(s) of the manuscript and is
published in the journal.

Scientific Letter: Presentations of the current cardiovascular topics with comments on

published articles in related fields.

Content:

- Abstract (100-150 words; without structural division; English)

- Titles on related topics

- References

Surgical Technique: These are articles in which surgical techniques are explained.

Content:

- Abstracts (100-150 words; without structural division; English)

- Surgical techniques

- References

Differential Diagnosis: These are case reports which have topical importance. They in-

clude commentaries related with similar diseases.

Content:

- Abstract (100-150 words; without structural divisions; English)

- Titles related with subject

- References

Original Images: Self-explanotory figures or pictures on rare issues in literature.

Content:

- Text with 300 words, original images, references

What is Your Diagnosis?: These articles are related with diseases that are seen rarely and

show differences in diagnosis and treatment, and they are prepared as questions-answers.

Content:

- Titles related with subject

- References (between 3 and 5)

Medical Book Reviews: Reviews and comments on current national and international

medical books.

Questions and Answers: Scientific educational questions and answers on medical topics.

MANUSCRIPT PREPARATION

Authors are encouraged to follow the following principles before submitting their material.

-The article should be written in IBM compatible computers with Microsoft Word.

ABBREVATIONS: Abbrevations that are used should be defined in parenthesis where

the full word is first mentioned. For commonly accepted abbreviations and usage, please

refer to Scientific Style and Format.!

' Scientific Style and Format: The CBE Manuel for Authors, Editors, and Publishers, 6th ed. New
York: Cambridge University Press, 1994.

FIGURES, PICTURES, TABLE S AND GRAPHICS:
-All figures, pictures, tables and graphics should be cited at the end of the relevant sen-
tence. Explanations about figures, pictures, tables and graphics must be placed at the end
of the article.
-Figures, pictures/photographs must be added to the system as separate .jpg or .gif files
(approximately 500x400 pixels, 8 cm in width and scanned at 300 resolution).
- All abbrevations used, must be listed in explanation which will be placed at the bottom
of each figure, picture, table and graphic.
- For figures, pictures, tables and graphics to be reproduced relevant permissions need to
be provided. This permission must be mentioned in the explanation.
- Pictures/photographs must be in color, clear and with appropriate contrast to separate de-
tails.
COVER LETTER: Cover letter should include statements about manuscript category des-
ignation, single-journal submission affirmation, conflict of interest statement, sources of
outside funding, equipments (if so), approval for language for articles in English and ap-
proval for statistical analysis for original research articles.
TITLE PAGE: A concise, informative title (English), should be provided. All authors should
be listed with academic degrees, affiliations, addresses, office and mobile telephone and
fax numbers, and e-mail and postal addresses. If the study was presented in a congress,
the author(s) should identify the date/place of the congress of the study presented.
ABSTRACT: The abstracts should be prepared in accordance with the instructions in the
“Categories of Articles” and placed in the article file.
KEY WORDS:
-They should be minimally two, and should written English.
-The words should be separated by semicolon (;), from each other.
- Key words should be appropriate to “Medical Subject Headings (MESH)”
(Look: www.nlm.nih.gov/mesh/MBrowser.html).
ACKNOWLEDGEMENTS: Contflict of interest, financial support, grants, and all other edi-
torial (statistical analysis, language editing) and/or technical asistance if present, must be
presented at the end of the text.
REFERENCES: References in the text should be numbered as superscript numbers and
listed serially according to the order of mentioning on a separate page, double-spaced, at
the end of the paper in numerical order. All authors should be listed if six or fewer, other-
wise list the first six and add the et al. Journal abbreviations should conform to the style
used in the Cumulated Index Medicus (please look at: www.icmje.org). Declarations, per-
sonal experiments, unpublished papers, thesis can not be given as reference.
Examples for writing references (please give attention to punctuation):
Format for journal articles; initials of author's names and surnames, titles of article, jour-
nal name, date, volume, number, and inclusive pages, must be indicated. Example:
Stephane A. Management of Congenital Cholesteatoma with Otoendoscopic Surgery:
Case Report. Turkiye Klinikleri J Med Sci 2010;30(2):803-7.
Format for books; initials of author's names and surnames, chapter title, editor's name,
book title, edition, city, publisher, date and pages. Example:
Underwood LE, Van Wyk JJ. Normal and aberrant growth. In: Wilson JD, Foster DW,
eds. Wiliams’ Textbook of Endocrinology. 1¢ ed. Philadelphia: WB Saunders; 1992.
p.1079-138.
Format for books of which the editor and author are the same person; initials of aut-
hor(s)’ editor(s)’ names and surnames chapter title, book title, edition, city, publisher, date
and pages. Example:
Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. Tumors of the Pan-
creas. 2" ed. Washington: Armed Forces Institute of Pathology; 1997. p.145-210.
Format for on-line-only publications; DOI is the only acceptable on-line reference.
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