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Aortopulmoner Pencere:
7 Olgunun Degerlendirilmesi ve
Literatiiriin G6zden Gecirilmesi

Aortopulmonary Window:
Report of 7 Cases and
Review of the Literature

OZET Amag: Bu caligmada amacimiz aortopulmoner pencere tanust ile izlenen olgularimizin tan,
tedavi ve klinik seyirlerinin sunulmas: ile birlikte literatiiriin gézden gegirilmesidir. Gereg ve
Yéntemler: izmir Dr. Behget Uz Cocuk Hastanesi Cocuk Kardiyoloji kliniginde 2003-2012 yillar1
arasinda Aortopulmoner pencere tanisi alan ve tedavi edilen 7 olgu geriye doniik olarak ince-
lendi. Bulgular: Yedi olgumuzun (3 kiz, 4 erkek) yaslar1 8 giin ile 8 ay arasindaydi. Ug olgumuz
yenidogan déneminde (ortalama yas: 20+12,5 giin), 4 olgumuz infant donemde (ortalama yas:
4,1+2,6 ay) tam almisti. Viicut agirhiklar: 1,2 kg ile 5,7 kg arasinda degismekteydi (ortalama:
3,7+1,5 kg). Olgularin besinde takipne, dérdiinde kilo alamama ve altisinda tifiiriim mevcut idi.
Tiim olgulara ekokardiyografi ile tan1 konulmus ve 5 olguya katater anjiografi uygulanmist1. Bir
olgumuzda aortopulmoner pencereye sekundum atriyal septal defekt (ASD) ve miiskiiler ventri-
kiiler septal defekt (VSD) eslik etmekteydi. Tani aninda 1 olguda KKY, 2 olgumuzda pulmoner
hipertansiyon mevcut idi. Tim olgularimiz cerrahi olarak kapatildi. Dort olgumuzda ligasyon, 3
olgumuzda transaortik yoldan yama ile kapatma uygulandi. Cerrahi sonrasi tiim olgularimizin
yakinmalarn diizeldi. Ligasyon uygulanan 1 (%25) olgumuzda operasyondan 6 yil sonra rekana-
lizasyon gelisti. Sonug: Aortopulmoner pencere, hayatin erken déneminde konjestif kalp yet-
mezligi (KKY) ya da pulmoner hipertansiyon gelismesine neden olan nadir bir anomalidir.
Tanisindan hemen sonra, KKY ya da pulmoner hipertansiyondan korunmak i¢in erken tedavi
gereklidir. Aortopulmoner pencere tamirinin sonuglari iyidir ve tanidan hemen sonra miimkiin
olan en kisa siirede yapilmahdir.

Anahtar Kelimeler: Aortopulmoner pencere; kalp yetmezligi; pulmoner hipertansiyon

ABSTRACT Objective: Aim of this review is to present the patients with aortopulmonary window
focusing on diagnosis, management options and particular clinical survey by updated literature.
Material and Methods: Seven patients with aortopulmonary window diagnosed at Izmir Dr. Be-
hget Uz Children’s Hospital pediatric cardiology clinic from 2003 to 2012 were retrospectively re-
viewed. Results: Four of the patients were male diagnosed at ages from 8 days and 8 months. Three
of them were at newborn period (20.0+12.5 day), four of them were infant (4.1+2.6 months), mean
weight of patients was 3.7+1.5 kg ranging 1.2 to 5.7 kilos. Five of the patients had tachypnea, 4 of
them had growth retardation and 6 of them had murmur at the initial physical examination.
Transthoracic echocardiographic examination reveals the pathology clearly but five of them needed
catheterization for pulmonary vascular bed examination and additional defects. Only one of the
patients has ventricular septal defect (VSD) and atrial septal defect (ASD) and also one of the pa-
tients has congestive heart failure and two of them have pulmonary hypertension. All of the patients
underwent surgery, 4 of them had only ligation and the other 3 had trans-aortic patch closure. The
entire patient had an excellent course after surgery. Unfortunately one of the ligated patients had
recanalization after sixth years of surgery. Conclusion: Aortopulmonary window is a rare but seri-
ous defect causing congestive heart failure and pulmonary hypertension at early stages. Early diag-
nosis and management is needed and results are excellent.

Key Words: Aortopulmonary window; heart failure; pulmonary hypertension

Pediatr Heart J 2015;2(1):1-5



Onder DOKSOZ ve ark.

AORTOPULMONER PENCERE: 7 OLGUNUN DEGERLENDIRILMESI VE LITERATURUN GOZDEN GEGIRILMEST

ortopulmoner pencere (APP); iki ayr se-

milunar kapagin varliginda ¢ikan aorta ile

pulmoner arter arasindaki anormal baglan-
tidir. ki ayr semilunar kapagin varhigi defekti
trunkus arteriozusdan ayirir." [lk olarak 1830 ta-
rihinde Elliotson tarafindan tariflenmistir.> Tiim
dogustan kalp anomalilerinin %0.15 ile %0.6’s1n1
olusturur ve septal defektlerin en nadir goriileni-
dir.>¢® Aortopulmoner pencere, izole bir defekt
olabilecegi gibi, aortik ark kesintisi, bityitk damar-
larin transpoziyonu ve Fallot tetralojisi gibi ano-
maliler ile birlikte de goriilebilir.>¢8

Defektin bityiikliigiine bagli olarak konjestif
kalp yetmezligi (KKY), pulmoner hipertansiyon ve
gelisme geriligi ile sonuglanan pulmoner kan akimi
artisina sebep olur. Restriktif olmayan defektlerde
pulmoner obstriiktif hastalik erken yasta hizlica ge-
lisebilir. Tedavi edilmeyen genis defektlerde prognoz
kotiidiir ve 1 yasinda %40 oraninda fatal seyre-
der.2?78 Cerrahi ya da transkatater kapatma erken d6-
nemde hayat kurtaricidir.#° Bu ¢caligmada amacimiz
aortopulmoner pencere tanist ile izlenen olgularimi-
zin tani, tedavi ve klinik seyirlerinin sunulmas: ile
birlikte literatiiriin gozden gecirilmesidir.

GEREG VE YONTEMLER

Izmir Dr. Behcet Uz Cocuk Hastanesi Cocuk Kar-
diyoloji kliniginde 2003-2012 yillar1 arasinda Aor-

topulmoner pencere tanis: alarak tedavi edilen 7
olgu geriye doniik olarak incelendi. Olgularin de-
mografik 6zellikleri, yakinma, tan1 ve klinik bul-
gulari ile uygulanan tedavi ve klinik seyirleri arsiv
dosyalarindan kaydedildi.

BULGULAR

Incelenen 7 olgunun yaslar1 8 giin ile 8 ay arasin-
daydi. Ug olgumuz yenidogan déneminde (orta-
lama yas: 20+12,5 giin), 4 olgumuz infant dénemde
(ortalama yas: 4,1+2,6 ay) tan1 almisti. Olgularin 3’i
kiz, 4 erkekti. Viicut agirliklar 1,2 kg ile 5,7 kg
arasinda degismekteydi (ortalama: 3,7+1,5 kg). Ol-
gularin besinde takipne, dordiinde kilo alamama ve
altisinda iftirtim mevcut idi.

Tiim olgulara ekokardiyografi ile tan1 konul-
mus (Resim 1) ve 5 olguya katater anjiografi uygu-
lanmist1 (Resim 2). Bir olgumuzda aortopulmoner
pencereye sekundum ASD ve miiskiiler VSD eslik
etmekteydi. Tan1 aninda 1 olguda KKY, 2 olgu-
muzda pulmoner hipertansiyon mevcut idi. Kata-
ter-anjiografi uygulanan tim olgularimizin
hemodinamik parametreleri kapatma i¢in uygun
bulundu. Tiim olgularimiz cerrahi olarak kapatild:.
Dért olgumuzda ligasyon, 3 olgumuzda transaortik
yoldan yama ile kapatma uygulandi. Cerrahi son-
ras1 tiim olgularimizin yakinmalar diizeldi. Takip-

lerinde biiytime gelismeleri yagitlar: ile uyumlu

RESIM 1: Olgu 1’e ait ekokardiyografik inceleme. A: Parastemal kisa eksen kesitte ¢ikan aorta ve ana pulmoner arter arasindaki defekt gortilmektedir (beyaz
ok). B: Renkli Doppler ekokardiyografide aortopulmoner pencereden gecen akim gériilmektedir.
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RESIM 2: Olgu 5'e ait anjiografide kontrast maddenin aortopulmoner pencere
yolu ile ¢ikan aortadan ana pulmoner artere gegisi gorilmektedir.

seyretti. Ligasyon uygulanan bir olgumuzda (6.
olgu) operasyondan 6 yil sonra rekanalizasyon ve
subaortik diskret membran saptanmasi nedeniyle
tekrar cerrahi i¢in yonlendirildi. Olgularin demo-
grafik verileri, tani, tedavi ve izlem bulgular1 Tablo
1’de 6zetlenmistir.

I TARTISMA

Embriyolojik hayatta aortikopulmoner septasyonda
gelisen bozukluklar APP gelisimine neden olur.'
Lezyonun uzanimina gore, Mori ve ark.!! tarafin-
dan proksimal, distal ve total olarak siniflanmaigtir.
Richardson siniflamasina gore anatomik olarak g

tipe ayrilmigtir.'? Defekt, tip 1’de daireseldir, ¢ikan
aort ile ana pulmoner arter arasinda ve kiigiik-orta
genisliktedir, tip 2’de spiral seklindedir ve sag pul-
moner arter ¢ikisina kadar uzanir, tip 3’de ise sag
pulmoner arter ¢ikan aortadan ayrilir. Ho ve ark.'®
tarafindan transkatater tedaviye ugun, yeterli {ist
ve alt kenarlar1 mevcut orta (intermediate) defekt-
ler eklenerek Mori siniflamasi modifiye edilmistir.
Olgularimizda oldugu gibi proksimal ya da tip 1 de-
fektler en sik goriilen tiptir.>® Aortopulmoner pen-
cereye, PDA, PFO, ASD ve sag arkus aorta gibi
mindr kardiyak patolojiler eslik ediyorsa basit APP;
VSD, aortik ark kesintisi, biiyiik arter transpozi-
yonu, Fallot tetralojisi ya da koroner arter anoma-
lileri gibi patolojiler eslik ediyorsa kompleks APP
olarak degerlendirilir.!®* En sik eglik eden anomali
aortik ark patolojileridir. Bunlar arasinda sag arkus
aorta, aortik ark kesintisi, ciddi aort koarktasyonu
sayilabilir.>#1? Olgularimizin 6’s1 basit, 1’i kom-
pleks APP olarak degerlendirildi. Klinik bulgular:
ve hemodinamik etkileri VSD ya da PDA gibi genis
sol-sag santl defektler ile benzerdir. Konjestif kalp
yetmezligi bulgular (takipne, gelisme geriligi, tek-
rarlayan solunum zorluklar1) genellikle hayatin ilk
haftalarinda baglar.>3° Artmis pulmoner kan aki-
mina baglh gelisen pulmoner hipertansiyon diger

TABLO 1: Olgularin demografik verileri, yakinma, tani, tedavi ve izlem bulgulari.
Olgu Yas Cinsiyet Kilo (kg) Yakinma Tan Tedavi izlem
1 8 gin E 1,2 Hizli nefes alip verme APP {tip1), Pulmoner HT  Transaortik yama Asemptomatik
2 20 gin K 35 Hizli nefes alip verme APP (tip1), Pulmoner HT ~ Transaortik yama Asemptomatik
Ufirtim
3 33 glin E 24 Kilo alamama, APP {tip 1) Ligasyon Asemptomatik
Hizli nefes alip verme
Ufiirgm
4 2,5ay K 47 Ufirtim APP (tip1) ASD kapatilmasi Asemptomatik
ASD(sekundum) Transaortik yama VSD kapandi
VSD (muskiiler),
5 3ay E 4 Kilo alamama, APP {tip1), Ligasyon Asemptomatik
Ufiirgm Pulmoner HT
6 3ay E 45 Kilo alamama, APP (tip1) Ligasyon Rekanalizasyon
Hizli nefes alip verme, Subaortik diskret
Ufiirgm membran
7 8 ay K 57 Kilo alamama APP {tip1) Ligasyon Asemptomatik
Utiirdm
Pediatr Heart ] 2015;2(1) 3
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ana problemdir. Kiiciik defektlere sahip olgular
asemptomatik olabilir ve ileri yaglarda ge¢ tam
alir.>®? Alt1 olgumuzda da KKY bulgular: mevcut
olup sadece 1 olgumuz ifiiriim nedeniyle bagvur-
mustu. Ge¢miste tan1 yaklagimi kardiyak katete-
rizasyon olsada giiniimiizde ekokardiyografi APP
tanisi i¢in yeterli ve giivenilir non-invazif bir tek-
niktir.>#1518 Ekokardiyografi defektin tipini, lo-
kalizasyonunu, biyikligini ve eslik eden
anomalilerin belirlenmesini saglar. Parasternal kisa
ve uzun, yiksek parasternal kisa ve subkostal ko-
ronal ekokardiyografik incelemeler APP’nin en iyi
gortntiilenebildigi kesitlerdir (Resim 1A).381518
Doppler ekokardiyografide pulmoner arterde anor-
mal devamli ileri akim APP’nin varligini gosterir
(Resim 1B). Inen aortada belirgin geriye déniik di-
yastolik akim hem proksimal arkta hem de abdo-
minal aortada izlenir. Bu durum proksimal arkta
ileri diyastolik akim saptanan PDA’nin tersinedir.?
Kardiyak kateterizasyon, defektin tipi ile eslik eden
anomalilerin tam olarak belirlenemedigi kompleks
defektlerde ve pulmoner vaskiiler obstriiktif hasta-
ligin erken gelistigi genis defektli 6 aydan biiyiik
hastalarda pulmoner vaskiiler yatagin degerlendi-
rilmesi i¢in endikedir.3#1¢17 Ayrica transkatater ka-
patmada tedavi amagl da kardiyak kataterizasyon
uygulanmaktadir. i1k iki olgumuz haric diger 5 ol-
gumuza APP tipinin belirlenmesi ve eslik edebi-
lecek anomaliler agisindan katater anjiografi
uygulandi. APP tanisindan sonra zaman kaybe-
dilmeden en kisa siirede defektin kapatilmas: ge-
reklidir. Klasik tedavi defektin cerrahi olarak
kapatilmasidir.? Gross ve ark." tarafindan 1952 y1-
linda ilk basarili cerrahi tamir (ligasyon) yapil-
migtir. Basit ligasyon, kardiyopulmoner bypass
esliginde defektin divizyonu ve siitur ile kapatil-
masi ya da kardiyopulmoner bypass olmadan de-
fektin divizyonu ve siitur ile kapatilmasi,
kardiyopulmoner bypass esliginde transpulmoner,
transpencere (anteriyor sandvi¢ yama), transaortik
direkt ya da transaortik yama ile defektin kapatil-
masi gibi teknikler bildirilmistir.>3¢2! Semilunar
kapaklardan ve pulmoner arter dallarindan giivenli
uzakliktaki kii¢iik basit defektlerin ligasyonu kolay
bir tamir segenegi gibi goriinsede defektin tam ka-
panmamasi, koroner arter yaralanmasi ve pulmo-

ner arter distorsiyonuna neden olabilmektedir.>'¢
Bircok yazar tarafindan mediyan sternotomi ile
kardiyopulmoner bypass esliginde transaortik yak-
lasimla defektin kapatilmas: 6nerilmektedir.®820!
Bu yaklagim defektin iyi goriilmesini, 6zellikle aor-
tik ark anomalileri olmak {izere anormal ¢ikisli sag
pulmoner arter ya da anormal ¢ikigh sag koroner
arter gibi diger eslik eden anomalilerin tamirini
saglar.3#16 Postoperatif mortalite; hastanin yagina,
operasyon Oncesi pulmoner vaskiiler hastalik du-
rumuna ve eslik eden diger kardiyak defektlerin
varligina baghidir.3'¢18 Olgularimizin hepsine cer-
rahi tedavi uygulandi. Hastalarimizin 4’tinde de-
fekt ligasyon ile, 3’iinde mediyan sternotomi ile
kardiyopulmoner bypass esliginde transaortik yama
ile kapatildi. Ligasyon uygulanan 1 olgumuzda
(%25) rekanalizasyon gelisti. Pulmoner arter dis-
torsiyonu ya da koroner arter yaralanmas: hicbir
hastamizda goriilmedi. Bhan ve ark.'® nin ¢aligma-
sinda ligasyon uygulanan 4 hastanin 2’sinde (%50)
rekanalizasyon ve 1’inde (%25) pulmoner arter dis-
torsiyonu bildirilmigtir. Bu nedenle ligasyon, reka-
nalizasyon ve pulmoner arter distorsiyonu olasilig:
akilda tutularak sadece kardiyopulmoner bypass
uygulanamayan agir hastalar i¢in diistiniilmelidir.'
Transaortik yama ile kapatilan olgularimizda her-
hangi bir komplikasyon goriilmedi. 28 haftalik pre-
mature olarak dogan, 8 giinliik-1,2 kg iken opere
edilen olgumuz (Olgu 1), en kiiciik yas ve kilo ile
opere edilip sifa ile taburcu edilen APP olgusu ola-
rak literatiire girmigtir.’

0 SONUC

Aortopulmoner pencere nadir goriilen bir anoma-
lidir. Bu nedenle KKY bulgular1 mevcut hasta-
larda APP’den siiphelenilmeli ve tani ekokar-
diyografi ile desteklenmelidir. Aortopulmoner
pencere defekti olan ¢ogu hasta hayatin erken d6-
neminde KKY ya da pulmoner hipertansiyon gibi
ciddi semptomlar gelistirir. Aortopulmoner pen-
cere tamirinin sonuglar iyidir ve tanidan hemen
sonra miimkiin olan en kisa siirede yapilmalidir.
Pulmoner hipertansiyon gibi komplikasyonlar ge-
lismeden 6nce tamir edilen hastalarin prognozu
miitkemmeldir.
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The Importance of Right Ventricular Myocardial

Performance Index in Children with
Eisenmenger Syndrome

OZET Amag: Bu caligmada 6zellikle sag ventrikiil miyokard performans indeksi (SVMPI-Tei indeksi) yaninda
fonksiyonel ekokardiyografik sag ventrikiil degiskenlerinin, Eisenmenger Sendromlu (ES) ¢ocuklarda hastaligin
siddetinin belirlenmesi ve hastaligin seyrinde yeni takip parametreleri belirlenmesinde ekokardiyografinin po-
tansiyel kullaniminin degerlendirilmesi amaglandi. Gereg ve Yontemler: Prospektif kontrollii kesitsel galigmaya
ES’li 19 hasta ve kontrol grubu olarak 24 saglikli cocuk alind1. ES’li hastalara SVMPI, trikiispid anular plan sis-
tolik ekskiirsiyonu (TAPSE), sag atriyum, vena kava inferior, pulmoner arter ¢capini igeren ekokardiyografik ¢a-
ligma, sag kalp kateterizasyonu, 6-dakika yiiriime testi yapildi. NT-ProBNP calisildi. SVMPI hesaplamak amaciyla
izovolumetrik kontraksiyon (IVKZ), izovolumetrik relaksasyon (IVRZ) ve ejeksiyon zaman icin (EZ) trikiispit
annulusun lateral bolgesinden doku Doppler ile en az 3 farkli 6l¢iim yapildi. Her ii¢ deger igin 6lgiilen IVRZ ve
IVKZ toplami EZ'na béliindii ve ortalamasi alinarak SVMPT elde edildi. ES’li hastalar fonksiyonel olarak Diinya
Saglik Orgiitiiniin (DSO), PHT fonksiyonel siniflama kriterlerine gére Evre 2 ve 3 olarak ikiye ayrildi. 6-dakika
yliriime testi, Amerikan G6giis Cemiyetinin énerileri dogrultusunda yapildi. Bulgular: TAPSE, kontrol grubuna
gore anlamli diisiik, diger ekokardiyografik degiskenler daha yiiksek bulundu. Hasta grubunda sag ventrikiil Tei
indeksi ile NT-ProBNP arasinda giiglii pozitif (p=0,001; r: 0,716), fonksiyonel evre ile giilii pozitif (p=0,001; r:
0,725), pulmoner vaskiiler rezistans (PVR) ile zayif pozitif (p=0,045; r: 0,491) korelasyon tespit edildi. ES’li has-
talar, DSO siniflamasina gére evre 2 (n:9) ve evre 3 (n:10) olarak ikiye ayrildiginda SVMPI, evre 3 hastalarda daha
yiiksekti (p=0,001), fonksiyonel evre ile diger ekokardiyografik parametreler arasinda anlaml istatistiksel iligki
belirlenmedi. Sonug: Kantitatif ekokardiyografik parametrelerden SVMPI, cocuklarda ES’nin siddetini tahmin
etmede 6nemli bir ekokardiyografik parametre olarak rutin klinik pratikte kullanilabilir.

Anahtar Kelimeler: Pulmoner hipertansiyon; Eisenmenger sendromu; ekokardiyografi;
sag ventrikiil disfonksiyonu; Tei indeksi

ABSTRACT Objective: The purpose of this study is to evaluate potential use of echocardiography with functional
echocardiographic right ventricular variables besides right ventricle myocardial performance index (RVMPI) for
assessing disease severity of Eisenmenger Syndrome (ES) and to determine new follow-up parameters for the dis-
ease. Material and Methods: This study consisted of 24 normal controls (the control group) and 19 patients with
ES. The echocardiographic practice consisting RVMPI, tricuspid annular plane systolic excursion (TAPSE), di-
ameter of right atrium, vena cava inferior and pulmonary artery; right ventricle catheterization and six-minute
walk distance (6MWD) test were performed to the patients with ES. NT-ProBNP was measured in both control
and study groups. Isovolumetric contraction (IVCT), relaxation time (IVRT) and ejection time (ET) were ob-
tained least three times by tissue Doppler at lateral annulus of tricuspid valve to calculate RVMPI. RVMPI was
calculated by the formula IVCT+IVRT/ET for each measured values and average value was taken. Patient group
was divided into two groups as Class 2 and 3 according to WHO functional PAH classification. 6-minute walk
test was performed in accordance with the recommendations of the American Thoracic Society. Results: In the
study group TAPSE was found lower than the control group, besides the other echocardiographic variables were
high. There was positive correlation between RVMPI and NT-ProBNP (p=0.001; r: 0.716), between RVMPI and
functional stage (p=0.001; r: 0.725) and between RVMPI and pulmonary vascular resistance (p=0.045; r: 0.491)
in the study group. The patients with ES were divided into two stages as class 2 (n: 9) and class 3 (n: 10) according
to WHO. RVMPI was high in stage 3 patients (p=0.001). There was not statistically significant correlation be-
tween the functional stage and other echocardiographic parameters. Conclusion: RVMPI which is one of the
quantitative echocardiographic parameters can be used to evaluate the disease severity of Eisenmenger syn-
drome in follow-up of outpatients.

Key Words: Pulmonary hypertension; Eisenmenger syndrome; echocardiography;

right ventricle dysfunction; Tei index
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iger pulmoner arter hipertansiyon (PAH)
D hastalar ile kargilagtirildiginda Eisenmen-

ger sendromlu (ES) hastalarda sag ventri-
kiiliin suprasistemik pulmoner arter basincina
adaptif kapasitesi biiyiik 6l¢ciide daha iyidir. Bu ne-
denle ES’li hastalarin takibinde sag ventrikiiliin
anatomik ve fonksiyonel degerlendirmesi muaye-
nenin ¢ok 6nemli bir parcas: haline gelmistir. Eko-
kardiyografi, belirli kisitliliklarina ragmen ES’li
hastalarin tanisinda, hastaligin ciddiyetinin belir-
lenmesinde, tedaviye cevabin degerlendirilmesinde
ucuz, kolay, invaziv olmayan ve taginabilir olmasi
sebebiyle hala kullanigh bir goriintiileme aracidir.
Buna ragmen, ES’li ¢ocuklarda sag ventrikiil eko-
kardiyografik degiskenlerle diger klinik, hemodi-
namik ve laboratuvar bulgularin karsilastirildig: az
sayida ¢aligma vardir."*

Idiyopatik pulmoner hipertansiyonlu (PHT)
erigkin hastalarda, ventrikiiler septal kayma, sag at-
riyal genisleme, TAPSE (trikuspid annular plane
systolic excursion) ve perikardiyal efiizyon varligi,
istenmeyen sonuglar i¢in prediktif ekokardiyogra-
fik degiskenler olarak kabul edilmistir ve klinik
pratikte risk siniflamas i¢in rutin olarak kullanil-
maktadir.>® ES ve PHT lu erigkin hastalarla yapilan
diger bazi prospektif randomize kontrollii ¢caligma-
larda TAPSE,S sag atriyum gaplar1,$ SVMPI” prog-
nostik degeri gosterilmistir. Ancak ES’li ¢ocuk
hastalarda prognozla iliskili ekokardiyografik para-
metre bildirilmemigtir ve ES’li pediatrik hastalarin
ekokardiyografik verileri yorumlanirken ¢ogun-
lukla erigkin hasta deneyimlerinden yararlanil-
mustir. Bu caligmada, ES’li ¢ocuk hastalarda,
SVMPI, TAPSE, sag ventrikiil serbest duvar ka-
Linligini (SVDK) iceren ekokardiyografik degis-
kenlerin fonksiyonel evreleme, 6 dakika yiirlime
mesafesi (6-DYM), anjiyokardiyografik veriler ve
N-Terminal-Pro Brain natruretic peptid (NT-
ProBNP) gibi morbidite-mortalite ile iligkili para-
metrelerle kargilagtirilmas: amaclandi.

I GEREC VE YONTEMLER

CALISMA OZELLIKLERi VE TASARLANMASI

Prospektif, kontrolli, kesitsel klinik ¢aligma, Ara-
lik 2012-Aralik 2013 tarihleri arasinda Erciyes Uni-
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versitesi Tip Fakiiltesi Cocuk Kardiyolojisi Bilim
Dali’'nda gergeklestirildi. Caligma 2012/668 proto-
kol numarasi ile iiniversitemiz yerel etik kurulu ta-
rafindan onaylandi ve tiim hasta ve kontrol
olgularina ¢aligma hakkinda bilgi verilerek bilgi-
lendirilmis goniillii onamlar: alindi.

HASTA VE KONTROL GRUBU

Ortalama tani yas1 82 ay (31-120 ay), yas ortalamasi
12,0+4,1 (4-17 y1l) olan ES tanili 19 hasta (13 kiz, 6
erkek) caligmaya dahil edildi. Kontrol grubu olarak
yas ortalamasi 12,1+4,3 (3-18 yil) olan, fizik mua-
yene bulgular, elektrokardiyografileri, telekardi-
yografileri ve ekokardiyografileri, tam kan sayimi,
aclik kan sekeri, bobrek ve karaciger fonksiyon
testleri normal olarak degerlendirilen toplam 24
hasta (16 kiz, 8 erkek) caligmaya alindi. Akut veya
kronik infeksiydz-inflamatuar hastalig1 olanlar ve
kronik ila¢ kullanimi olan ¢ocuklar ¢aligmaya dahil
edilmedi. Hasta ve kontrol grubunun viicut kitle
indeksi, viicut agirhigi(kg)/boy(m?) formiili kulla-
nilarak hesaplanda.

TEMEL DEGERLENDIRME

Tim hastalara hematolojik, bobrek, karaciger
fonksiyon testlerini iceren, rutin biyokimyasal de-
gerlendirmeyi, NT-ProBNP, telekardiyogram, 12
kanal EKG ve ekokardiyografiyi iceren detayl kli-
nik degerlendirme yapildi. Hastaligin siddetini
degerlendirmede bir¢ok calismada morbidite,
mortalite belirleyicisi olarak kullanilan®**¢? Diinya
Saglik Orgiitiiniin (DSO) PHT fonksiyonel sinif-
lama kriterleri kullanildi ve buna gore hasta grubu
Evre 2 ve 3 olmak {izere iki gruba ayrildi.
6-DYM testi, Amerikan Gogilis Cemiyetinin dne-
rileri dogrultusunda tiim hastalara yapildi.'

EKOKARDIYOGRAFiK DEGERLENDIRME

Tiim hastalara EKG monitorizasyonu esliginde, 3-
5 MHz transdiiser kullanilarak, transtorasik eko-
kardiyografik inceleme (Vivid 7, GE, Horten,
Norveg) yapildi. Tim M-mode ve 2-D ol¢iimler
Amerikan Ekokardiyografi Dernegi Pediatrik ve
Dogumsal Kalp Hastaliklar:1 Konseyi'nin 6nerile-
rine gore yapildi. Biitiin ekokardiyografik 6l¢tim-
ler birbirini izleyen ti¢ siklusta gerceklestirildi ve
istatistiksel caligmada bunlarin ortalamalar1 kul-
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lanildi. SVMPI, Doppler trasesinde bulunan izo-
voliimik kontraksiyon ve izovoliimik relaksasyon
stirelerinin (diyastolik akimin bitiminden bir son-
raki diyastolik akimin baglangicina kadar olan sii-
reden parasternal kisa eksende sag ventrikiilden
PW Doppler ile elde edilen ejeksiyon zamaninin
¢ikarilmasiyla elde edildi) sag ventrikiil ejeksiyon
stiresine bolinmesiyle hesaplandi ($ekil 1).” Pul-
moner arter ¢api sistol sonunda parasternal kisa
eksende ol¢iildii. SVDK, subkostal pencereden
trikiispid kapak korda diizeyinden sistolde,
TAPSE ise, M modda apikal dort bosluk incele-
mede M-mod kiirsori lateral trikiispit anulusu
boyunca yerlestirildi. Alinan goriintiilere gore la-
teral trikiispit aniiliisiin atriyuma dogru pik yiik-
selmesi ile ventrikiile inigi arasindaki mesafe
olarak alindi (Resim 1).! Bunun yaninda sag at-
riyum aksiyal ¢ap1 diyastol sonunda, vena kava
inferior capi diyastol sonuda M-Mod ekokardi-
yografi ile ayn1 pediatrik kardiyolog tarafindan
0lctildt. Pulmoner arter ¢apinin Z skoru hesap-
lamas: viicut yiizey alanina gore daha o6nce ta-
nimlandif gibi yapildi.'?

ISTATISTIKSEL ANALIiZ

Veriler SPSS version 16.0 istatistik paket progra-
mina girildi. Tim degiskenlere 6ncelikle Sha-
piro-Wilk testi
dagiliminin normal dagilimli olup olmadig: be-

uygulanarak degiskenlerin

lirlendi. Normal dagilimli degiskenler orta-
lamaztstandart sapma, normal dagilima uymayan
degiskenler ortanca (25-75. persantil) olarak
ifade edildi. Normal dagilima uymayan degis-

AN\ A A

iVG2=c-d
/\\/ IVKZ=(a-b)-IVGZ

d

SEKIL 1: Sag ventrikil miyokard performans indeksinin doku Doppler ile
hesaplanmasi.

RESIM 1: TAPSE' nin 8lgiiimesini gosteren sekil.

kenler agisindan gruplar aras: karsilagtirma yapi-
lirken Mann- Whitney U testi, normal dagilimh
degiskenlerde gruplar aras: karsilastirma yapilir-
ken bagimsiz iki 6rneklem t testi kullanildi. Tkili
korelasyonun analizinde Spearman korelasyon
testi kullanildi. p<0,05 diizeyi istatistiksel olarak
anlaml kabul edildi.

BULGULAR
GENEL KLINiK OZELLIKLER

Calismaya, ES tanisi ile takip edilen yas ortalamasi
12,0+4,1 y1l (4-17 yal) olan 13’1 kiz, 6’s1 erkek top-
lam 19 hasta ile, yas ortalamas: 12,1+4,3 (3-18 yil)
olan 16’s1 kiz, 8’1 erkek toplam 24 saglikli ¢cocuk
dahil edildi (Tablo 1). Dokuz hastanin DSO fonksi-
yonel siniflamasi evre 2 olarak tesbit edilirken, 10
hasta evre 3 olarak belirlendi. ES gelismesine neden
olan en sik hastalik VSD idi (n:10; izole veya ASD-
PDA gibi defektlerle kombine olarak). Bunu siklik
sirasina gore AVSD (n:3), Trunkus arteriozus (n:2),
cift cikigh sag ventrikiil (n:1), diizeltilmis biiyik
arter transpozisyonu (n:1) ve PDA+ASD (n:1) takip
etmekteydi. Ayrica 6 hastada Down sendromu
mevcuttu. Hasta grubunda sistolik kan basinc
(p=0.04), logNT-ProBNP (p <0.001), hemoglobin
(p=0.005), iirik asit (p=0.006) diizeyleri anlamli ola-
rak yiiksek saptand: (Tablo 1).

Pediatr Heart ] 2015;2(1)
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TABLO 1: Hasta ve kontrol grubunun demografik, biyokimyasal, ekokardiyografik ve kateterizasyon sonuglari.

Degiskenler

Demografik ozellikler Yas {yil)
Cinsiyet (E/K)
Agirlik{kg)

Viicut ylizey alani {(m2)
Sistolik kan basinei (mmHg)
Diyastolik kan basinci{mmHg)
Ortalama kan basinci {mmHg)

Biyokimyasal ézelliker Hemoglobin (g/dl)

Kan iire azotu (mg/dl)

Urik asit (mg/dI)

Kreatinin (mg/dl)

AST (UIL)

ALT (UL)

logNT-ProBNP (fmol/ml)

Ekokardiyografik dzellikler SVMPI

Pulmoner arter ¢api Z skoru

Sag atriyum uzun aks| {mm)

Vena kava inferior ¢ap! {mm)

SVDK

TAPSE

OPAB (mmHg)

OAB (mmHg)

OPAB/OAB

PVR (Wu/m2)

PVR/SVR

Kalp kateterizasyon verileri

Gruplar
Hasta (n:19) Kontrol (n:24) p
11,97+4,07 12,02+4,33 0,971
8/13 8/16 (66,7) 1,00
32,96+18,07 4252+16.33 0,076
1,07+0,39 1,29+0,34 0,056
97.36+13,57 107,9129,19 0,040
62,36+14,94 67,29+8,84 0,214
74,03+13,93 80,83+8,62 0,073
15,04+2,61 13,26+1,23 0,005
12,57+3,42 12,0£3,71 0,602
5,09+1,62 3,99+0,77 0,006
0,67+0,13 0,7+0,15 0,513
26,738,54 23,58+7,35 0,201
17,52+9,11 16,54+4,92 0,675
2,320,73 1,50,34 0,001
0,98+0,41 0,43£0,12 <0,001
2,35 (1,5-2,76) 0,54 (1,52-1,33) <0,001
37,38+7,49 37,28+5,55 0,96
21,0 (17.6-26,2) 15,4 (12,2-19,1) 0,002
6,05+1,32 3,37£0,46 <0,001
14,9+2,0 19,63,5 0,002
75,4 (70,0-83,0)
76,21 (71,0-86,0)
0,98 (0,93-1,02)
11,37 (7,1-17,8)
0,58 (0,35-0,88)

Degerler +SS, ortanca (25-75 persentil) veya frekans (yiizde) olarak ifade edildi.

SVMPI: Sag ventrikiil miyokard performans indeksi; SVDK: Sag ventrikil duvar kalinli§i; TAPSE: Trikiispid aniiler plan sistolik ekskursiyon; OPAB: Ortalama pulmoner arter basinc;
OAB: Ortalama aort basinci; PVR: Pulmoner vaskiiler rezistans; SVR: Sistemik vaskiiler rezistans.

EKOKARDIYOGRAFIK VERILER VE
DIGER DEGISKENLERLE iLiSKiSi

Kontrol grubunun pulmoner arter ¢ap: Z skorlari-
nin -2 ve +2 SD arasinda oldugu tesbit edildi (p=
0,005). SVMPI yaninda (p <0,001), pulmoner arter
capt Z skoru (p<0,001), vena kava inferior ¢api
(p=0,002), SVDK (p<0,001) hasta grubunda anlamh
olarak yiiksek, TAPSE hasta grubunda anlamli ola-
rak distik (p=0,002) saptandi (Tablo 1).

Hasta grubunda SVMP1 ile yas, cinsiyet, sisto-
lik-diyastolik-ortalama kan basinci diizeyleri, AST,
ALT, kan iire azotu, kreatinin, iirik asit, hemoglo-
bin diizeyleri, arteryel oksijen satiirasyonlari, 6-
DYM ve ekokardiyografik veriler ile anlamh

Pediatr Heart ] 2015;2(1)

korelasyon saptanmadi. Hasta grubunda SVMPI ile
viicut kitle indeksi arasinda orta diizeyde negatif
(p=0,017; r: -0,553), NT-ProBNP ile giiclii pozitif
(p=0,001; r: 0,716), fonksiyonel evre ile giiclii pozi-
tif (p=0,001; r: 0,725), PVR ile zayif pozitif
(p=0,045; r: 0,491) korelasyon tespit edildi. Diger
anjiyokardiyografi verileri ile anlaml iligki belir-
lenmedi (Tablo 2).

Aymni sekilde ES’li hastalar, DSO siniflamasina
gore Evre 2 (n:9) ve Evre 3 (n:10) olarak ikiye ayrl-
diginda SVMPT’ nin, evre 3 hastalarda daha yiiksek
oldugu goze carparken (p=0,001), fonksiyonel evre
ile diger ekokardiyografik parametreler arasinda an-
lamli istatistiksel iligki belirlenmedi (Tablo 3).
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TABLO 2: PADK ile demografik, klinik, biyokimyasal,
ekokardiyografik ve anjiyokardiyografik verilerin
karsilastirmasi.
SVMPi

Degiskenler p r

Ginsiyet 0.755 0.079
VKi 0.017 -0.553
SBP 0.636 -0.120
Sa02 0.140 0.362
6-DYM 0.100 -0.400
Hemoglobin 0.062 -0.448
Urik asit 0.110 -0.389
NT-ProBNP 0.001 0.716
PA gapi 0.855 0.048
SA aksiyal ¢api 0.524 -0.419
VCl ¢api 0.845 -0.164
TAPSE 0.487 0.050
SVDK 0.405 -0.165
Pp/Ps 0.405 -0.209
PVR 0.045 0.491
PVR/SVR 0.336 0.249

VKI: Viicut kitle indeksi, SKB: Sistolik kan basinci, Sa02: Arterial oxygen saturation, 6-
DYM: 6 dakika yiirime mesafesi, NT-ProBNP: N-terminal pro-hormon beyin natriuretic
peptit, PA: Pulmoner arter, SA: sag atriyum, VCI: vena kava inferior, TAPSE: trikuspid
anller plan sistolik ekskursiyon, SVDK: Sag ventrikil duvar kalinli§i, PVR: Pulmoner
vaskler rezistans, SVR: Sistemik vaskiler rezistans.

(PVD) 10
Wu/m?nin altinda ve istiinde olan 2 hasta grubu

Pulmoner vaskiiler direnci
arasinda ekokardiyografik parametreler agisindan
istatistiksel analiz yapildiginda SVMPI yaninda sag
atriyum caplari, TAPSE, sag ventrikiil duvar kalin-
lig1 ve vena kava inferior ¢aplari agisindan gruplar

arasinda istatistiksel farklilik saptanmadi. Pulmo-

ner arter ¢ap1 z skoru PVR <10 Wu/m? olanlarda il-
ging olarak yiiksek saptand: (p=0.041; Tablo 4).

I TARTISMA

Bu ¢alisma, ES’li ¢ocuklarda fonksiyonel evreleme,
NTProBNP gibi bilinen morbidite kriterleri ile
SVMPI'ni de igeren sag ventrikiil fonksiyonlar ara-
sindaki iliskiyi arastiran ilk ¢alismadir. Mevcut ¢a-
lismada ES’in mortalite ve morbidite ile dogrudan
iligkili oldugu fonksiyonel evre ve NT-ProBNP ile
SVMPI arasinda istatistiksel olarak anlamli iliski
belirlendi.

Pediatrik kardiyolojide en 6nemli muayene
araci olan ekokardiyografi, giinlitk uygulamada
pulmoner hipertansiyon tanisinin kondugu ilk in-
celeme yontemidir. Ekokardiyografi, bu hasta gru-
bunda yalniz tanisal amagla degil kalp ve pulmoner
dolagimdaki patofizyolojik adaptasyonun boyutla-
rin1 belirlemek amaciyla da kullanilir. Ayrica ucuz,
kolay uygulanabilir, noninvazif ve tasinabilir ol-
mas1 nedeniyle ekokardiyografi bu hasta grubunda
en sik kullanilan tani-takip yontemlerinden biri-
sidir. Pulmoner hipertansiyonlu hastalarda, sag
ventrikiil fonksiyonlarinin, dogal siirecin 6nemli
bir degiskeni ve gostergesi oldugu konusunda
kesin kanitlar bulunmaktadir.”®* Tim bu faktor-
ler, ekokardiyografiyi bu hastalarin tani-takip ve
yonetiminde 6nemli bir yere koymaktadir.

SVMPI kalp hiz: ve ventrikiil geometrisinden
bagimsiz olarak global ventrikiil performansini
yansitan bir Doppler degiskenidir.” Sistolik ve di-
yastolik degiskenleri iceren, sol ve sag ventrikiile

TABLO 3: Evre 2 ve evre 3 hastalarinin
ekokardiyografik 6zellikleri.

TABLO 4: Hasta grubunun PVR'ye gére
ekokardiyografik degdiskenleri.

Gruplar
Degiskenler Evre2 (n:9) Evre3(n:10) p
Sag ventrikill Tei indeksi 0,650,2 1,24£0,34 0,001
Pulmoner arter ¢api Z skoru 1,76+1,04 3,22+1,92 0,064
Sag atriyum uzun aks| {mm) 39,93+6,27  3512+:81 (844

Vena kava inferior gapi (mm) ~ 31,68+25,85 20,14+8,97 0,190

Gruplar
Degiskenler PVR<10 (n:7) PVR>10(n:12) p
SVMPI 1,19+0,48 0,86+0,36 0,132
Pulmoner arter ¢api Z skoru 3,48+1,97 1,86+1,14 0,041
Sag atriyum uzun aksl {mm)  34,23:9,26 39,02:6,47 0,994
Vena kava inferior ¢capi (mm)  21,9+10,33 27,97+22,86 0,724

SVDK 5,62+1,14 6,43+1,42 0,190 SVDK 6,37+1,41 5,66x1,15 0,258
TAPSE 15,70£2,32  1427+1,48 0,124 TAPSE 14,44+1,78 15,58+1,89 0,220
10 Pediatr Heart ] 2015;2(1)
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de uygulanabilen basit bir indekstir. Izovoliimik
kontraksiyon ile izovoliimik relaksasyon zamani
toplaminin ejeksiyon siiresine boliinmesi ile elde
edilir. Sag ventrikiil icin normal deger 0,28+0,04 tiir.
Pulmoner hipertansiyon i¢in sensitif ve spesifik bir
gostergedir. SVMPI 6n-ardyiik, kalp hizi1 ve kan ba-
sinci gibi degiskenlerden bagimsiz olarak sag ven-
trikiil miyokard performansi hakkinda giivenilir
bilgi verir.” PHT lu pediatrik yas grubunda yapilan
bir calismada, SVMPI'nin >1,4 olmas1 kotii prog-
noztik belirte¢ olarak kabul edilmis ve yine aymi
caligmada bu oranin her 0,1 artigini transplantas-
yon veya 6liim riskini %13 oraninda arttirdig: sap-
tanmigtir.* Bierre ve ark. ise 7 PAH’l1 hastada
yaptig1 calisgmada SVMPI’ nin >0,98 olmasinin EKO
kardiografi ile tesbit edilen kotii prognostik belirte¢
oldugunu tesbit etmislerdir.”> Ayrica ES’li hasta-
larda SVMPI’nin tedaviyle degisen dinamik bir pa-
rametre oldugu gésterilmistir.'® PHT ve SVMPI
arasindaki iliskinin aragtirildig1 bu ¢aligmalar nere-
deyse tamamu erigkin hasta popiilasyonunda yapil-
mistir ve Eisenmenger disinda tim PHTlu
hastalar1 icermektedir. Mevcut ¢caligmamizda ES’li
cocuk hastalarda SVMPI ortalama 0,98 bulundu; bu
deger kontrol grubuna gore anlaml olarak yiiksekti
(p<0,001).

NT-proBNP’nin kalp kasinin gerilime ugra-
dig1 hastaliklarda artig gosterdigi artik net olarak
bilinmektedir. Ancak PHT’ de pulmoner arter ba-
sinci sag ventrikiilde gerilime neden olmadik¢a
pro-BNP’de artis olmaz. Literatlirde erken evre
PAH hastalarinda tanisal degerinin sinirli oldugu
bildirilmistir.!” Ancak dogustan kalp hastalikla-
rina sekonder olarak gelisen ve seyrinde her iki
ventrikiilde yetmezlige neden olan ES’nin tani, ev-
releme, izlem ve mortalite tahmininde pro-
BNP’nin anlami bir yeri vardir.'’®?! Caligmamizda
da NT-ProBNP ile ekokardiyografi parametrele-
rinden sadece SVMPI arasinda pozitif korelasyon
saptandi (r: 0,716; p=0,001). PHT’li erigkin hasta-
larda NT-ProBNP ile SVMPI arasinda iliskinin de-
gerlendirildigi tek bir ¢calismada kuvvetli pozitif
iligki gosterilmistir.” Bagka bir Doppler ekokardi-
yografi caligmasinda, yiiksek rakimda yasayan eris-
kin kalp hastalarinda SVMPI ile NT-ProBNP
arasinda anlaml korelasyon oldugu bulunmustur.?

Pediatr Heart ] 2015;2(1)

Dogustan kalp hastaligina bagli PHT olan siit ¢o-
cuklariyla yapilan bagka bir ¢alismada SVMPI ve
tahmini pulmoner arter basinci ile NT-ProBNP
arasinda anlamh korelasyon belirlenmistir.”

ES’1i hastalarda, DSO fonksiyonel siniflamasi,
mortalite ve morbidite ile iligkili olarak bulunmus-
tur. Fonksiyonel siniflama ayni zamanda bu hasta-
larda tedaviyi yonlendirmede de 6nemli bir takip
kriteridir. Bir ¢caligmada PHT li erigkin hastalarda
fonksiyonel evre ile SVMPI arasinda bizim bulgu-
larimiz ile benzer sekilde kuvvetli pozitif korelas-
yon bulunmustur.’ Yine hem bahsi gecen ¢aligma,
hem de Tei C ve ark.n1 yaptiklar1 calismada SVMPI
ile pulmoner arter basinci, PVR ve TAPSE arasinda
(bizim ¢alismamizda da buldugumuz gibi) anlamh
iligki gosterilmemistir.”® TAPSEnin PHT’li hasta-
larda prognoz ve klinik kétiilesmenin bir gostergesi

oldugu bazi galigmalarda gosterilse de®'®

caligma-
mizda fonksiyonel evre ile TAPSE arasinda korelas-
yon saptanamadi. Bunun nedeni SVMPI'nin global
sag ventrikiil fonksiyonlarini yansitmasina ragmen
TAPSE’ nin sadece sistolik fonksiyonlar: yansitmas:

olabilir.

Sag ventrikiil serbest duvar kalinligindaki artig
bulgularimizla benzer sekilde ES’li hastalar1 iceren
bir¢ok caligmada gosterilmistir. Ancak bu hipert-
rofinin sag ventrikiil fonksiyonlar1 ve sag kalim
iizerine etkisi bilinmemektedir. ES’li hastalarin
diger PAH’1 hastalara gore daha yiiksek sag kalim
oranlar: sag ventrikiiliin bu adaptif mekanizma-
sina baglanmaktadir.?#* Belki de, bu hastalarin
sag ventrikiil morfolojisi ve anatomisindeki adap-
tif degisiklikler, bir noktadan sonra sag ventrikiil
disfonksiyonunun tetigini ¢cekmekte ve mortali-
teyle sonuc¢lanmaktadur.

CALISMANIN KISITLILIKLARI

Calismanin en 6nemli kisitliligi, tek merkez sonug-
larini icermesi ve 6rneklem sayisinin az olmasidir.
Bunun yaninda kesitsel bir ¢caligma olmasi sebebiyle
parametrelerde zamanla olan degisiklikler ve bun-
larin birbirleriyle iligkisi incelenmedi. Yine uzun
donem izlem sonugclar1 bagka bir ¢alisma konusu ol-
masi sebebiyle, ekokardiyografik parametrelerle
mortalite iliskisi gésterilemedi. SVMPI ve diger eko-
kardiyografik degiskenlerin cok merkezli genis hasta

11



Siileyman SUNKAK ve ark.

GOCUKLARDA FISENMENGER SENDROMU'NDA SAG VENTRIKUL MIYOKARD PERFORMANS INDEKSININ ONEM{

popiilasyonlariyla yapilacak ileri ¢aligmalarla ortaya
konmas: hastaligin uzun dénem sonuglarini tahmin
etmede ve sag kalimla iligkisini agiga ¢ikarmada
6nemli olacaktir. Mevcut ¢aligma, tiim kisithiklarina
ragmen, tiim PHT gruplar icerisinde izole ES’li has-
talar1 icermesi, sadece ¢cocuk hastalardan olugmasi,
ES’li hastalarin takibinde ¢ok iyi bilinen parametre-
lerle 6nemli ekokardiyografik degiskenlerin iligkisi-
nin arastirildigi ilk pediatrik caligma 6zelligindedir.
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Evaluation of Cardiac Catheterization and
Angiographic Findings of Patients with
Hypoplastic Left Heart Syndrome Prior to
Stage II Palliation

Hipoplastik Sol Kalp Sendromlu Olgularin Evre II
Palyasyon Oncesi Kalp Kateterizasyonu ve
Anjiyografi Bulgularinin Degerlendirilmesi

ABSTRACT Objective: Hypoplastic left heart syndrome (HLHS) is one of the most frequent single ventricle
pathologies. Modified Blalock-Thomas-Taussig shunt (mBTT) or a conduit placement together with pulmonary
artery aorta anastomosis and aortic reconstruction between right ventricle-pulmonary artery (Sano shunt) is per-
formed in Stage-I palliation. Recently, in high risk HLHS patients, a hybrid palliation procedure consisting of bi-
lateral pulmonary artery banding with ductal (DA) stent implantation (simultaneously or shortly after the
procedure) has been introduced as an alternative to Norwood Stage-I palliation. In this study, the cardiac catheter-
ization and angiography findings of the HLHS patients with Stage I palliation, with either the Norwood or the
hybrid approach, were evaluated before Stage-II palliation. Material and Methods: The cardiac catheterization and
angiography findings of HLHS patients with Stage-I palliation were evaluated before Stage-II palliation between
February 2011-May 2014. Results: Eight male and 2 female patients were included in the study. The median age
was 6 months (range: 4.7-8 months), the median body weight was 6.7 kg (range: 3.7- 8 kg) and the median height
was 66.5 cm (range: 53-72 cm). Stage-I palliation was performed by Sano shunt in 4, mBTT shunt in 4, and hy-
brid procedure in 2 of the patients. Balloon angioplasty was performed in one patient palliated by Sano modifi-
cation in whom coarctation was detected. Giant aortic aneurysms were detected in two patients. Development
of pulmonary arteries was not adequate in 2 of the patients. The mean duration of the procedures was 53.5£16.3
minutes. Two patients were followed in the intensive care unit overnight because of desaturation after the pro-
cedure. No major complications were noted in any of the procedures. Heparin infusion was given due to tempo-
rary peripheral pulse loss in 2 patients. Additionally cardiac CT imaging was performed in 4 patients. Conclusion:
Cardiac catheterization and angiography should be planned in a patient-specific manner in HLHS patients with
Stage-I palliation with different techniques before Stage-II. We believe the experience will accumulate along
with increasing numbers of patients and surgical facilities.

Key Words: Hypoplastic left heart syndrome; catheterization; Stage-II palliation; Glenn shunt

OZET Amag: Hipoplastik sol kalp sendromu (HSKS) sik goriilen tek ventrikiil patolojilerinden biridir. ilk asama
palyasyonda pulmoner arter-aorta anastomozu ve aorta rekonstritksiyonu ile modifiye Blalock-Thomas-
Taussing sant (mBTTS) veya sag ventrikiil-pulmoner arter aras1 kondiiit (Sano sant1) kullanilmaktadir. Son za-
manlarda bilateral pulmoner arter bandi yerlestirilmesi ve gerekirse ayni seansta ya da daha sonra duktus
arteriozusa (DA) stent implantasyonu seklinde tanimlanan “hibrid yaklasim” yiiksek riskli HSKS hastalarinda
Norwood Evre-I palyasyona alternatif olarak uygulanmaya baglanmistir. Bu ¢alismada klinigimizde Norwood ya
da hibrid yaklagimla Evre-I palyasyonu tamamlanmis HSKS olgularinin Evre-II 6ncesi yapilan kalp kateterizas-
yonu ve anjiografi bulgular: degerlendirilmigtir. Gereg ve Yontemler: 1 Subat 2011 ile 1 Mayis 2014 tarihleri
arasinda klinigimizde Evre-I palyasyon yapilan HSKS olgular Evre-II palyasyon éncesi kalp kateterizasyonu ve an-
jiografi bulgular ile degerlendirildi. Bulgular: ikisi kiz, 8'i erkek toplam 10 hasta calismaya alindi. Medyan yast
6 ay (dagilim 4,7 -8 ay), agirhgi 6,7 kg (dagihm 3,7-8 kg) ve boyu 66,5 cm (dagilim 53-72 cm) idi. Olgularin 4’iine
Sano, 4tine sag mBTTS ile Norwood Evre-I uygulanirken, 2 hastada ise hibrid yontem ile Evre-I palyasyon sa-
glanmist1. Sano yontemle Evre-I palyasyon saglanmis bir olguda aort koarktasyonu saptanip koarktasyon balon
anjiyoplasti islemi uygulandi. Ayrica iki olguda dev aort anevrizmas: gozlendi. Iki olguda pulmoner arter gelisimi
yeterli degildi. Ortalama islem siiresi 53,5+16,3 dakika idi. Iki olgu islem sonrasi saturasyon diisiikliigii gozlenmesi
iizerine yogun bakimda bir giin izlendi. Tiim islemlerde majér komplikasyon gézlenmedi. Iki olguda gegici alt eks-
tremite nabiz yoklugu nedeniyle heparin infiizyonu yapildi. Anjiyo bulgularina ilave olarak dort olguda kardiyak
BT ¢ekimi yapildi. Sonug: Farkli tekniklerle Evre-I palyasyonu yapilmis HSKS’li olgularda Evre-II 6ncesi kalp
kateterizasyonu ve anjiografi iglemi olguya spesifik planlanmalidir. Bu konudaki tecriibenin olgu say1s: ve teknik
olanaklar arttikca gelisecegine inaniyoruz.

Anahtar Kelimeler: Hipoplastik sol kalp sendromu; kateterizasyon; Evre-II palyasyon; Glenn sant

Pediatr Heart ] 2015;2(1):13-9

13



Tbrahim Cansaran TANIDIR et al.

EVALUATION OF CARDIAC CATHETERIZATION AND ANGIOGRAPHIC FINDINGS OF PATIENTS...

ypoplastic Left Heart Syndrome (HLHS) is
H one of the more frequent types of physio-
logically single ventricle pathologies. It is
a fatal congenital heart disease unless intervened in
early postnatal period, which shows variable de-

grees of hypoplasia or atresia of left ventricle, mi-
tral valve, aortic valve and aorta.!

The first stage surgical treatment of HLHS is
Norwood Stage-I palliation, which involves the
combination of modified Blalock-Thomas-Taussig
shunt (mBTTS) or conduit placement between the
right ventricle and the pulmonary artery (Sano
shunt) with the aortic arch reconstruction, ductus
arteriosus (PDA) division and the conversion of
pulmonary artery to the systemic outflow tract.

In recent years, some centers advocate a hy-
brid palliation procedure consisting of bilateral pul-
monary artery banding with ductal (DA) stent
implantation (simultaneous or postprocedurally) or
prostaglandin (PGE1) infusion, together with bal-
loon atrial septostomy in patients with restrictive
interatrial communication.??

Before Stage-1I palliation (bidirectional
cavopulmonary anastomosis) patients were evalu-
ated by echocardiography, angiography and, in se-
lected patients, with computerized tomography
(CT) or magnetic resonance imaging (MRI) after
the completion of Stage-I. Various factors capable
of influencing the morbidity and mortality of the
operation, like restriction in interatrial communi-
cation, the degree of development of the pul-
monary artery and branches, or presence of aortic
coarctation were evaluated in detail.?

In this study, the cardiac catheterization and
angiography findings and the results of the HLHS
patients who were palliated with different tech-
niques in Stage-I were evaluated before Stage-II
palliation.

I MATERIAL AND METHODS

Ten HLHS patients who completed Stage-I pallia-
tion were included in this study in whom cardiac
catheterization and angiography were performed
before Stage-II palliation during February 2011-
May 2014.

14

A study form including the gender, body
weight, age, the subgroup of HLHS was filled in for
each patient.

Each patient underwent two-dimensional, M-
mode and Doppler echocardiography a day before
the procedure by standard imaging techniques in
accordance with the recommendations of the
American Society of Echocardiography.*

Accordingly, patients were admitted to the
hospital the evening before cardiac catheterization
for intravenous hydration. Catheterizations were
performed under intravenous sedation or general
anesthesia as deemed appropriate by the managing
team. The imaging procedures were carried out
using a Philips (Muenchen-Germany) angiography
system.

Hemodynamic measurements were obtained
from the right atrium, left atrium, right ventricle,
pulmonary arteries and ascending and descending
aorta, followed by angiographic imaging of the
right ventricle, aortic arch, pulmonary artery (PA)
branches and superior caval vein. The dimensions
of the pulmonary arteries were measured from 20
degrees left anterior oblique (LAO) -20 degrees cra-
nial angiographic views and McGoon and Nakata
indexes were calculated.

The oxygen saturations before and after the
procedure, the interventions during the catheteri-
zation, complications during or after the procedure,
if any, were noted.

McGoon's ratio was calculated by dividing the
sum of the diameters of the right PA (at the level of
crossing the lateral margin of vertebral column on
angiogram) and the left PA (just proximal to its
upper lobe branch), divided by the diameter of the
aorta (Ao) at the level above the diaphragm [(RPA
+LPA) / (Ao)]>

Nakata PA index was calculated from the meas-
ured diameters of PAs immediately proximal to the
origin of upper lobe branches of the respective
branch PAs. The sum of the cross sectional area
(CSA) of the right and the left PAs was divided by
the body surface area of the patient [Nakata index =
CSA of RPA (mm?) + CSA of LPA (mm?)/ BSA (m?)].6

Pediatr Heart ] 2015;2(1)
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The aortic diameters were measured from
seven standardized sites, consisting of the ascend-
ing aorta at the level of the right pulmonary artery
(AA), proximal to the brachiocephalic artery
(BCA), first transverse segment (T1), second trans-
verse segment (T2), isthmus region (IR), descend-
ing aorta at the level of the left pulmonary artery
(DA) and the thoracoabdominal aorta at the level of
the diaphragm (Ao).’

The measurements were evaluated by Z-scores
standardized according to the height and the body
weight.” Informed consents were obtained from
the parents of the patients.

Statistical analysis was performed using SPSS
v11.5 software (SPSS Inc., Chicago, IL, USA). Data
are expressed as mean + standard deviation (SD) if
normally distributed or as median (range, mini-
mum-maximum).

I RESULTS

Ten patients, 8 males and 2 females, were included
in the study. The median age was 6 months (range:
4.7-8), the median body weight was 6.7 kg (range:
3.7- 8) and the median height was 66.5 cm (range:
53-72). Stage-1 palliations were performed by Sano
shunt in 4, modified BT shunt in 4, hybrid proce-
dure in 2 of the patients. The echocardiographic
studies before catheterizations revealed that 5 of
the patients belonged to the mitral hypoplasia-aor-
tic hypoplasia (MH-AH) subgroup, 3 of the patients

to the mitral hypoplasia -aortic atresia (MH-AA)
subgroup and 2 of the patients to the mitral atre-
sia- aortic atresia (MA-AA) subgroup.

The demographic features of the patients are
summarized in Table 1. The measured mean dura-
tion of the procedures was 53.5+16.3 min, the mean
duration of fluoroscopy was 16+7.5 min, the mean
fluoroscopy dosage was 101.4+77.4 mGy and
70625500 mGy/cm? and the mean amount of con-
trast material used was 33.6+10.7 ml.

The angiographic findings of the patients are
summarized in Table 2.

Balloon angioplasty was performed in one pa-
tient (patient with Stage-I palliation by Sano mod-
ification) in whom coarctation was demonstrated
during the procedure. The initial gradient of 35
mmHg between the ascending and descending
aorta, decreased to 6 mmHg after the balloon an-
gioplasty. Giant aortic aneurysms were detected in
two patients palliated with Sano modification.
Acellular biomaterial patch type of ascending aorta
grafts (CorMatrix® Cardiovascular, Inc, Roswell,
GA) were used in these patients. Pericardial mate-
rial was used in the other patients.

The development of pulmonary arteries was
not adequate in 2 of the patients (Table 3). The
pressure gradients could be recorded directly from
the pulmonary artery in 3 patients (Table 3). Pul-
monary artery anatomy was evaluated by contrast

TABLE 1: Demographic features.

Patient Age Weight
No (month) Gender (kg)
1 7.0 Male 7
2 6.0 Male 6.8
3 5.5 Male 8
4 5.5 Male 6.7
5 8.0 Male 6.5
6 6.0 Male 7.2
7 6.5 Male 6.6
8 6.0 Male 7.8
9 47 Female 3.7
10 6.0 Female 6

Height Shunt type of Echocardiographic
(cm) Stage-| palliation subtype
67 Sano shunt MH-AH
66 Sano shunt MH-AA
67 BT shunt MH-AA
60 Hybrid procedure MA-AA
62 Sano shunt MH-AH
7 BT shunt MH-AH
70 BT shunt MA-AA
72 Sano shunt MH-AA
53 Hybrid procedure MH-AH
64 BT shunt MH-AH

AA: Aortic Atresia; AH: Aortic Hypoplasia; MH: Mitral Hypoplasia; MA: Mitral Atresia; mBT: modified Blalock-Taussig.
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TABLE 2: The characteristic features of interventional procedures.

Duration of Duration of Dosage of

Patient procedure fluoroscopy fluoroscopy
No (minute) (second) (mGy)

1 60 1851 115.56

2 35 1198 79.24

3 90 1381 64.62

4 40 225 35.18

8 50 795 162.96

6 60 641 87.18

7 60 1359 72.11

8 40 788 295.28

9 40 686 59.37
10 60 678 43.04

Dosage of Amount of
fluoroscopy contrast

(mGy/cm?) material (cc) Complication
8385 45 No
5965 50 Desaturation
5950 23 Pulse loss
2037 30 No
9391 40 No
6161 30 Pulse loss
5791 30 No
21222 45 No
3074 18 Desaturation
2650 25 No

material injection through the shunts in 7 patients
in whom pulmonary arteries could not be accessed.
If the pulmonary artery pressure could not be
recorded directly from the pulmonary arteries, it
was estimated via pulmonary veins with a wedge
catheter. No major complications were detected in
any of the procedures (Table 2). Two patients were
monitored in intensive care unit overnight due to
desaturation after the procedure. Temporary (for
24 hours) loss of peripheral pulse was detected in 2
of the patients (Table 2). Additionally, cardiac CT
imaging was performed in 4 cases (patients 2, 3, 5
and 8) in whom the pulmonary arteries could not
be accessed through the shunt.

The Z-scores of RPA and LPA diameters,
McGoon and Nakata indexes and the degree

of pulmonary artery distortion are shown in
Table 3.

I DISCUSSION

The hypoplastic left heart syndrome and its vari-
ants are a heterogeneous group of anomalies in
which the cerebral, systemic and coronary circula-
tions are dependent on the ductus arteriosus due to
variable degrees of hypoplasia of the left heart
structures and serious systemic outflow obstruc-
tion. The aim of the Stage-I palliation during the

TABLE 3: Hemodynamic and angiographic findings.

Patient LPA RPA McGoon Nakata index
No (z score) (z score) index (mm?/BSA)
1 2.85 0.1 1.88 340.6

2 3.44 0.76 2.64 410.6

3 0.98 1.87 1.71 285.7

4 1.61 1.01 1.52 279.5

5 1.54 0.96 1.49 2855

6 -1.95 -0.43 1.18 146.5

7 1.11 -0.8 1.42 225.0

8 22 1.1 249 350.8

9 -1.26 -0.64 1.32 1615
10 0.66 1.13 1.93 290.9

Pulmonary artery
Pulmonary artery pressure systolic/ Additional
distortion diastolic (mean)* information
No 23/11 (18) Aortic aneurysm
No 12%
No 9
No 20/4(12)
No 11 Coarctation
Mild 19/10(15)
Mild 10*
No 11 Aortic aneurysm
Major 10*
Mild 12+

* Pressures are directly recorded from the pulmonary arteries. ** Pressures were estimated via pulmonary veins with a wedge catheter.
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neonatal period is to provide a patent systemic out-
flow, an adequate interatrial communication and
an effective pulmonary blood flow.!*

Today, mortality has been reduced owing to
improved surgical techniques and postoperative in-
tensive care. According to the “Single Ventricle
Trial” study, one-year survival is 64% in mBT
shunt group and 74% in Sano modification. Seri-
ous morbidity was found to be 46% in mBT shunt
group and 37 % in Sano modification.!

In case of aortic atresia, serious extracardiac
anomalies, body weight < 2.5 kg and/or preterm
birth, intact or restrictive interatrial communica-
tion, end organ damage, intracranial bleeding and
poor ventricular function, the hybrid procedure
can be an alternative approach.? The hybrid proce-
dure was performed in 2 of our patients due to end
organ damage. Along with a decrease in mortality,
second and third stage operations and the evalua-
tion of the patients before these operations have
been planned.

In recent years, the surgical results of HLHS
patients have significantly improved in our country
and patients survive to later stages; thus, proper
evaluation of operability of these patients before
Stage-1I palliation has gained importance. The data
of 11 patients who were preoperatively assessed for
Stage-II palliation were retrospectively evaluated.
All but one of the patients had cardiac catheteriza-
tion; only one patient was evaluated solely with CT
imaging before Stage-II palliation. The HLHS pa-
tients are classically evaluated with catheterization
or MRI/CT imaging before Stage-II palliation. Sys-
temic venous return (persistent left SVC, SVC
coursing to the left, the course of IVC, etc), pul-
monary venous return (presence of obstruction or
an anomalous return), the anatomy and diameters
of pulmonary arteries, the sites of surgical anasto-
mosis, ventricular outflow (Stansel or arch ob-
struction) should be evaluated by catheterization
before planning a bidirectional Glenn anastomosis.
Along with these, the pressures of pulmonary ar-
tery, ascending and descending aorta, bilateral pul-
monary artery wedge pressures, ventricular
diastolic pressure, RA and LA pressures are

Pediatr Heart ] 2015;2(1)

recorded and pulmonary and systemic vascular re-
sistance should be calculated.®!!

Pediatric cardiologists frequently practice
catheter angiography between palliative stages for
evaluation of single ventricle patients on the way
for Fontan procedure, although not suggested by
some of the authors. Cardiac catheterization for in-
tervention before surgical repair and to obtain he-
modynamic and anatomic data during the time of
a planned interventional cardiac catheterization in
single ventricle patients is reported as “Class I in-
dication, level of evidence A”.1° But diagnostic car-
diac catheterization in palliated single ventricle
patients before a staged Fontan procedure is re-
ported as “Class Ila indication, level of evidence B”,
meaning that although the evidence/opinion is in
favor of usefulness/efficacy, the pediatric cardiolo-
gists should consider the risks and then decide for
cardiac catheterization.

Other considerations include evaluation of ab-
normal collateral vessels and their closure if neces-
sary, and diagnosis of coarctation due to
anastomosis of the aorta and balloon angioplasty if
needed.”® Besides these, interventional treatment
for narrowing of the shunt or restriction of the in-
teratrial septum should be undertaken if it is not
time for surgery. Also interventions to the pul-
monary arteries are one of the important issues. But
none of our patients needed intervention for the
pulmonary arteries. Thus, simultaneous diagnostic
cardiac catheterization would be appropriate in se-
lected patients with these pathologies.

The pulmonary artery pressure is the most im-
portant parameter to measure during catheteriza-
tion before Glenn procedure. Pulmonary artery
pressure can be measured in HLHS patients by ad-
vancing the catheter into the pulmonary arteries
directly through the shunt or estimating the pres-
sure through the pulmonary venous wedge pres-
sure.!” An increased PVR or high pulmonary artery
pressure (PAP) are not ordinary conditions, as
mBBT or Sano shunts get somewhat restricted in
time due to their nature. It has been reported that
these patients could be operated even PAP or PVR
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could not be measured.'? As we could not measure
the PA pressure directly in 7 of our patients, they
were operated without direct PAP measurements.
Hence, we estimated pulmonary artery pressures
from pulmonary veins with a wedge catheter. In
none of the patients in whom Stage-II palliation
was performed, an increased pulmonary artery
during operation was determined. No problem was
detected in Glenn circulations of these patients
postoperatively. Also, according to our clinical ex-
perience in this kind of patients, if the oxygen sat-
uration is low, the pulmonary artery pressures or
PVR are usually not elevated.

The inadequacy of demonstrating the pul-
monary arteries and the narrowing in the pul-
monary arteries or overestimation of diagnosis of
arch obstructions were reported in patients oper-
ated solely by echocardiographic findings."' Be-
sides, demonstrating abnormal collateral structures
and pulmonary artery distortions by echocardiog-
raphy was reported to be difficult.'>'? Additional
imaging is suggested for these patients. In some
clinics, patients are operated solely by MRI or CT
imaging. Cardiac CT imaging was performed in 4
of our patients in whom imaging was inadequate
by cardiac catheterization.

MRI has been shown to be an alternative to
cardiac catheterization in selected HLHS patients
to evaluate before Glenn procedure in whom in-
terventional treatment was not needed.'*'* MRI
was reported to replace catheterization in clinically
stable patients with normal ventricular functions

and without any pulmonary artery or pulmonary
venous obstruction, serious AV valve regurgitation

or aortopulmonary or venovenous collaterals.*1>

Ascending aorta aneurysm was detected in 2
of our patients. Importantly, a CorMatrix® type
patch material was used in both of these patients.
To the best of our knowledge, this type of compli-
cation about this patch has not been reported be-
fore. It does not seem to be a random result as there
were no HLHS patients on follow-up who were op-
erated with this type of patch.

In conclusion, cardiac catheterization and an-
giography should be planned specifically before
Stage-II palliation in selected HLHS patients who
were operated with different techniques during
Stage-I palliation. The method of evaluation be-
fore Glenn procedure can be organized appropri-
ately for each clinic. Catheterization must
especially be planned for patients requiring inter-
ventional treatments. The hemodynamic evalua-
tion of the coarctation site can be superior to other
imaging techniques as even mild coarctation can
cause ventricular dysfunction and elevation in
pulmonary artery pressure in single ventricle pa-
tients.

Patients may be prepared for operation solely
with other noninvasive imaging techniques if no
interatrial restriction is defined and pulmonary ar-
tery and branches, aortic arch and coarctation site
can be appropriately evaluated. We believe that the
surgical outcomes will further improve as the ex-
perience accumulates.
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Seventeen Years’ Experience of a

Single Center in Percutaneous PDA Closure

in Children

Cocuklarda Perkiitan PDA Kapamada
Tek Merkezin 17 Yillik Deneyimi

ABSTRACT Objective: Percutaneous patent ductus arteriosus closure has become increasingly com-
mon with the evolution of new devices and techniques. The aim of this study is to share our 17 years’
experience, long-term follow-up results and to discuss safety and efficacy of percutaneous PDA clo-
sure in children. Material and Methods: In our institution, 379 percutaneous PDA closures have been
done between July 1997-September 2014. These cases were reviewed retrospectively. Results: Suc-
cess rate was 95.8%. Cook coil was used in 179 patients, ADO I in 149, ADO Il in 28, ADO II AS in
17, Nit-Occlud coil in 5 and Gianturco coil in 1 patient. Device-related left pulmonary stenosis, resid-
ual shunt, mild narrowing descending aorta were accepted as minor complications which were seen
in 67 patients. Left pulmonary stenosis was detected in 6 patients that resolved in 6 months. Resid-
ual shunt was detected in 59 patients immediately after closure; of these, 30 resolved in the first day,
29 resolved in the first month. The only major complications reported in our study were device em-
bolization in 5 patients and malposition in 1 patient. Conclusion: This report is important in that it
represents the long-term experience of a single high-volume center in PDA closure. Compatible with
the literature, we have found that percutaneous PDA closure is a safe and effective method in chil-
dren with a low frequency of complications.

Key Words: Patent ductus arteriosus; children; transcatheter closure

OZET Amag: Perkiitan PDA kapama yeni cihaz ve tekniklerin gelisimi ile birlikte giderek yaygin-
lagmaktadir. Bu ¢aligmanin amaci merkezimizin 17 yillik deneyimini, uzun dénem takibini payla-
smak, ¢ocuklarda perkiitan PDA kapamanin etkinlik ve giivenilirligini tartismaktr. Gereg ve
Yontemler: Kurumumuzda Temmuz 1997-Eyliil 2014 tarihleri arasinda 379 perkiitan PDA kapama
yapilmistir. Bu olgular retrospektif olarak incelenmistir. Bulgular: Vakalarin %95,8’inde islem ba-
saril1 olmustur. 179 hastada Cook koil, 149 hastada ADO I, 28 hastada ADO II, 17 hastada ADO II
AS, 5 vakada Nit-Occlud koil, 1 hastada Gianturco koil kullanilmigtir. Cihaza baglh sol pulmoner
arter stenozu, rezidiiel sant, inen aortada hafif daralma min6r komplikasyon olarak kabul edilmis
olup, 67 hastada bildirilmistir. 6 hastada sol pulmoner arter stenozu saptanmais olup 6 ay igerisinde
diizelmistir. 59 hastada cihazla kapamadan hemen sonra rezidiiel sant gozlenmis olup ilk giin ige-
risinde 30’u, ilk bir ay icerisinde ise kalan 29 tamamen diizelmistir. Caliymamizda tek major komp-
likasyon 5 hastada goriilen cihaz embolizasyonu ve 1 hastada goriilen malpozisyondur. Sonug: Bu
rapor perkiitan PDA kapatmada tek bir merkezin, genis hasta popiilasyonuyla uzun bir dsnem de-
neyimini yansitmasi bakimindan 6nemlidir. Literatiirle uyumlu olarak, cocuklarda PDA kapamanin
diisitk komplikasyon oraniyla etkili ve giivenilir bir yontem oldugunu bulmus olduk.

Anahtar Kelimeler: Patent duktus arteriozus; ¢ocuklar; transkateter kapama
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ain indications for PDA closure are significant left-to-right shunt
and/or evidence of left-sided volume overload (left atrial or ven-
tricular enlargement). Medium-and large-sized ducts should be
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closed to prevent congestive heart failure and to
prevent pulmonary vascular obstructive disease
along with eliminating the risk of endocarditis.
Small PDAs which are not hemodynamically sig-
nificant should also be closed to eliminate the risk
of subacute bacterial endocarditis. Closure is con-
traindicated in patients with pulmonary vascular
obstructive disease and with ductal-dependent
congenital cardiac anomalies.

Surgery has been the initial treatment of
choice for PDA until percutaneous transcatheter
approaches were developed.

The aim of this study is to share our 17 years’
experience, long-term follow-up information and
to discuss safety and efficacy of percutaneous PDA
closure in children.

I MATERIAL AND METHODS

Percutaneous PDA closure was first initiated in
1997 in the Pediatric Cardiology Department of Er-
ciyes University Medical Faculty Children’s Hos-
pital. Three hundred seventy nine PDA closures
were done between July 1997-September 2014.
The study was approved by the local research
Ethics Committee.

Physical examinations, chest radiography,
electrocardiogram, transthoracic echocardiogra-
phy, were done before the procedure. All the par-
ents were informed about the procedure and its
complications and written informed consent was
taken from each of them before the procedure.

DEVICE AND CATHETERIZATION

Cardiac catheterization was performed to measure
the hemodynamic variables in all patients. Hemo-
dynamic study and percutaneous closure were per-
formed under sedation and local anesthesia.
Percutaneous access by the Seldinger technique
was obtained to a femoral artery (5 French) and a
femoral vein (5 French). We did not have access to
femoral artery in all patients. In recent years, with
further improvement of the devices and accumula-
tion of experience, we have started using only the
venous route for PDA closure. Following he-
parinization and a dose of intravenous antibiotics,

Pediatr Heart ] 2015;2(1)

hemodynamic and angiographic evaluations were
performed. The procedure included measurements
of pressure (systolic, diastolic and/or mean) and
oxygen saturation in the superior vena cava, infe-
rior vena cava, pulmonary artery and the aorta.
Pressure recordings were obtained by using fluid-
filled catheter systems, and these systems were cal-
ibrated to =zero at the midaxillary line.
Multipurpose, hydrophilic and pigtail catheters
were used to measure the ventricle/atrium and
great artery pressures. The ratio of pulmonary
blood flow to systemic blood flow (Qp/Qs) was cal-

culated based on the Fick principle.

Angiography was performed in the descending
aorta using a pigtail catheter (Merit Medical, South
Jordan, Utah) typically in the right anterior oblique
(RAO) and lateral projections to profile the PDA.
Aortography was done to see the morphology and
the size of the ductus. In patients without arterial
access, we passed a catheter through the PDA into
the aorta and obtained an aortography. The
Krichenko classification of ductal morphology was
used:!

= Type A: conical type with broad aortic am-
pulla and constriction near the pulmonary artery
end,

= Type B: window-shaped,

= Type C: tubular ductus without constric-
tions,

= Type D: complex type with multiple con-
strictions,

= Type E: elongated in shape.

Aortic and pulmonary sided diameters and
ductal length were measured. Decision for device
selection was done according to the shape of PDA,
size of the defect (minimal ductal diameter). Mini-
mal ductal diameter was measured by radiocontrast
injection into the ductus in the 30° RAO and
straight lateral views.2*

For small (1.5-3 mm) ducts, we preferred coils;
for moderate and large ducts (>3 mm) Amplatzer
ductal occluders (ADO) (St Jude Medical, St. Paul,
Minnesota) were used. But as time progressed dur-
ing the study period, technology continued to im-
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prove and our preferences in device selection
changed. New versions of ADO were produced, like
the ADO II Additional Size, which were preferable
for small ducts too.

The main types of the devices used in our
study for percutaneous PDA closure were vascular
coils (Cook Medical) and Amplatzer ductal occlud-
ers (ADO I, ADO II, ADO II Additional Size (St
Jude Medical, St. Paul, Minnesota).

Amplatzer ductal occluder diameter was cho-
sen to be 1-1.5 mm larger than the narrowest di-
ameter of the duct. The PDA was closed from the
pulmonary or aortic side using the Amplatzer
TorqVue LP catheter. Stability of the device was as-
sessed by mild pulling and pushing of the delivery
cable. Correct positioning of the device was con-
firmed by radiocontrast injection through the de-
livery sheath prior to the device release.
Angiography was repeated after the device was re-
leased to evaluate the presence of residual shunts.
After implantation of the device, pullback pressure
recording was done to to exclude the presence of
obstruction on the aortic side. In patients without
a femoral arterial line, pressure gradient on the aor-
tic side was checked only with transthoracic
echocardiography.

Transthoracic echocardiography was done to
rule out obstructions in the left pulmonary artery
and descending aorta immediately after implanta-
tion. Left pulmonary stenosis was diagnosed if the
maximum flow velocity exceeded >2 m/s by
transthoracic ~ echocardiography.  Follow-up
echocardiography was scheduled for the next day
and 1%, 3*¢ and 6™ months after implantation and
yearly thereafter. At each follow-up visit, compli-

cations related to device implantation were noted.

STATISTICAL ANALYSIS

Median (25 percentile-75 percentile), range, and
interquartile range were calculated for all continu-
ous variables and frequency with percentages for
categorical variables. Fisher’s exact test, Chi square
analysis were used to test for differences in cate-
gorical variables, and Wilcoxon rank sum test was
used for continuous variables. Z test was used for

22

post-hoc test. P value <0.05 was accepted as statis-
tically significant.

I RESULTS

From July 1997 to September 2014, transcatheter
closure was attempted in 379 patients in our center;
240 (63.1%) of these were female, 139 (36.9%)
were male. The median patient age was 18 months
(range: 6-72). The median body weight of the pa-
tients was 10 kg (range: 6.65-18).

Angiographic data of the patients: diameter of
PDA measured with aortography, morphology of
PDA, type of the device, closure side (arterial or
venous), major and minor complications were
recorded. The morphology of PDA was assessed
and was of type A (conical) in 182 patients, type C
(tubular) in 174 patients, type E (elongated) in 2
patients, type B (window-shaped) in 21 patients.
Types of the devices that we used were: Cook coil
in 179 patients, ADO I in 149, ADO Il in 28, ADO
IT ASin 17, Nit-Occlud coil in 5 patients, Gianturco
coil in 1 patient.

PDA closure was done using both arterial and
venous routes. In recent years, with the improve-
ments in device designs and accumulation of expe-
rience, we have started using only the venous route
for PDA closure. In 17 patients, we had only ve-
nous access and did not have any arterial access.
PDA closure was done through the arterial route
in 257 patients and the venous route in 122 pa-
tients.

Major complications were accepted as death,
vascular complications, device embolizations, mal-
position, hemolysis, thromboembolism and infec-
tive endocarditis during the study period. The only
major complications we have encountered were
device embolization in 5 patients and malposition
in one patient. Percutaneous PDA closure was done
successfully in 373 of 379 cases.

Device-related left pulmonary arterial steno-
sis, residual shunt, mild narrowing of the descend-
ing aorta were accepted as minor complications,
which were seen in 67 patients. Pressure gradient
in left pulmonary artery was checked before de-
ployment of the device in each case. Even when

Pediatr Heart ] 2015;2(1)
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there was no pressure gradient immediately after
the procedure, mild left pulmonary arterial steno-
sis was detected in 6 patients after implantation of
the device by Doppler, all of which resolved spon-
taneously in 6 months’ follow-up.

Residual shunt was checked immediately, 1
day, 1 month, 3 months and 6 months after im-
plantation of the device. There was residual shunt
immediately after closure in 59 patients: 30 re-
solved in the first day, 29 resolved in the first
month. None of them persisted after 6 months.

The patients were categorized according to
body weight, as to whether they weighed less (15
patients) or more than 2 kg (364 patients). Major
complication rates were 1.4% in the heavier group
(>2 kg) and 7.1% in the smaller (<2 kg) group. Al-
though the complication rate seems to be higher in
the smaller group, the difference was not statisti-
cally significant (p<0.074). Also, success rates did
not differ whether they were <2 kg or >2 kg
(p<0.440).

We have investigated the success rate accord-
ing to the types PDAs. It was found that rate of suc-
cessful PDA closure was 97.2% in conical PDAs,
66.7% in the window type, 97.7% in the tubular
and 100% in the elongated ones. Statistical signifi-

cance was noted between conical and window type
(p<0.0001) (Table 1).

The median Qp/Qs value was 1.8 (1.4-2.8) in
unsuccessful cases and 1.6 (1.4-2) in successful
ones, not constituting any statistically significant
difference between the two groups (p:0.52).

Success rates associated with the device types
were also compared; however, no statistically sig-
nificant difference was found between the types of
devices (p>0.56) (Table 2).

I DISCUSSION

It is commonly accepted that ductus closure is
clearly indicated for any child who is symptomatic
from significant left-to-right shunting through the
PDA. In asymptomatic patients with significant
left-to-right shunting causing left heart enlarge-
ment, closure is indicated to minimize the risk of
complications in the future. Since 1960s, percuta-
neous PDA closure is being done successfully.’

Percutaneous PDA closure has some advan-
tages like short duration of hospital stay, low mor-
bidity rate, reduced blood supply, high success rate.

Surgery is also safe and effective; however,
surgery is currently required only in conditions

TABLE 1: The success rate of PDA closure according to the types of PDA.
Type of PDA
A: conical B: window C: tubuler D: elongated Total
Successful N 177 170 2 363
% 97,2% 66,7% 97,7% 100,0% 95,8%
Unsuccessful N 5 4 0 16
% 2,8% 33,3% 2,3% 0,0% 4.2%

TABLE 2: Success rates of PDA closure according to the type of device.

Cook coil ADO
Successful N 169 143
% 94 96
Unsuccessful N 10 6
% 62.5 375

Type of Devices

ADOII ADOIIAS Nit occluder Total
28 16 5 363
100 100 100 95,8

0 0 0 16
0 0 0 42

Pediatr Heart ] 2015;2(1)

23



Ali BAYKAN et al.

SEVENTEEN YEARS EXPERIENCE OF A SINGLE CENTER IN PERCUTANEOUS PDA CLOSURE IN CHILDREN

where the PDA anatomy is not suitable for percu-
taneous closure or after unsuccessful transcatheter
closure trial.®

Various types of devices are being used for
PDA closure, like coils (Cook, Nit-Occlud, Gi-
anturco) or Amplatzer ductal occluders (I, II and
I1-Additional Size). Decision for device selection is
done according to the shape of PDA and size of the
defect (minimal ductal diameter). Minimal ductal
diameter is usually measured in 30° RAO and
straight lateral views as performed by radiocontrast
injection.>*

Coils like Gianturco and its modifications are
preferred for small ducts (<3 mm). Coil implanta-
tion is not effective in ducts larger than 3 mm, as
usually multiple coils are required, which increases
the rates of embolization and residual shunting. In
these cases, Amplatzer duct occluders (ADO) are
preferred, which allow successful percutaneous
closure of moderate and larger sized ducts. There
are various types of ADO like ADO I, ADO II and
ADO II-AS. Repositioning and removal of the de-
vice is possible with ADO, which diminishes the
risk of embolization.

Amplatzer ductal occluder size was chosen to
be 1-1.5 mm larger than the narrowest diameter of
the duct. Device sizes are categorized according to
the diameters of the aortic and pulmonary ends of
the device. The main risk associated with Am-
platzer devices is the risk of protrusion to the aorta
and/or pulmonary artery causing flow disturbance
in the related vessel.” Therefore, new generation
devices were equipped with small and flat reten-
tion discs to minimize the risk of protrusion and
named ADO II-Additional Size.?

With the accumulation of experience, we have
preferred venous access only for PDA closure.
Thus, risks of vascular complications related to ar-
terial damage (occlusion, embolism, dissection,
pseudoaneurysm formation and bleeding) were re-
duced. The biggest disadvantage in this method is
the lack of precise angiographic imaging immedi-
ately before deployment of the device. Based on
our experience, good echocardiographic visualiza-
tion is sufficient for the safety of the procedure.
During the echocardiographic imaging, we have
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checked the flow in the aorta and in both pul-
monary arteries for stenosis. In our previous study,
we have also shown that transvenous PDA closure
in children with ADO I without using femoral ar-
tery, under the guidance of transthoracic echocar-
diography and aortogram in the return phase, is an
effective and reliable method in selected patients.’

The success rate of PDA closure was 95.8% in
our study, which was compatible with the litera-
ture. Mid-Atlantic Group of Interventional Cardi-
ology (MAGIC) Database data registry comparing
Gianturco coils and ADO I devices reported simi-
lar success rates as our experience.'’ In another
large retrospective study spanning several decades,
the more recently used Amplatzer devices and Nit-
Occlud coils had a higher reported success rate
compared with Gianturco and flipper coils.!!

In our study, we also investigated whether any
of these devices were associated with more success
than the others; however, no significant difference
was found between the device types (p>0.56).

The success rate differs according to the PDA
type: it was 97.2%, in conical PDAs, 66.7 % in the
window type, 97.7% in the tubular and 100% in
the elongated ones. Statistically significant differ-
ences were noted between the success rates associ-
ated with conical and window-shaped types
(p<0.0001). The lowest rate was seen in the win-
dow-shaped type, because the rate of embolization
or protrusion of device to the aorta or pulmonary
artery is higher in larger, window-shaped PDAs,
which was compatible with the literature. To solve
this limitation in adults, double disk devices origi-
nally designed for the occlusion of septal defects
have been used, such as CardioSEAL®, Starflex®

and, more recently, Amplatzer™. 1216

In our study; one of the reasons for low suc-
cess rate was inappropriate device selection. Con-
ceivably, success rate would have been higher and
complication rates lower if we had used septal oc-
cluders for window-shaped PDA closure.

Thrombus formation and thromboembolism
were not reported after ADO implantation. We did
not use aspirin treatment routinely after percuta-
neous closure.

Pediatr Heart ] 2015;2(1)
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Transcatheter PDA closure is a rather safe pro-
cedure which is supported by literature. No deaths
or significant complications were seen in our study,
thus confirming the safety of transcatheter PDA
closure with ADO during both early and long-term
follow-up.

The only major complications reported in our
study were: device embolization seen in 5 patients
and malposition in 1 patient. Two of the emboliza-
tions were Cook coils; the defects were large and
both of them were successfully replaced by ADO
IT devices. Three of them were ADO I; two cases

were referred to surgery and one was closed with a
bigger sized ADO 1.

This study was performed in a single center by
the same interventionists, thus excluding the bias
due to the differences related to the age groups of

patients and the experience of the center and in-
terventionist. Another advantage of this study is
that it includes a large number of patients.

I CONCLUSION

In this report, we share our experience of 17 years
with percutaneous PDA closure. Compatible with
the literature, we have found that percutaneous
PDA closure is a safe and effective method in chil-
dren.

I LIMITATIONS

Main limitation of this study is its retrospective de-
sign. We collected the data from the patient charts;
therefore, we were not able to reach all the desired
data, especially the measured diameters of the
PDA:s.
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Sistolik Fonksiyonlarimin Degerlendirilmesi

ABSTRACT Objective: Bicuspid aortic valve (BAV) is a common congenital cardiac anomaly affecting
0.5-2% of the population. Recent studies have shown that BAV has negative effects on valve functions,
aortic wall diameters and left ventricular functions. Isovolumic acceleration (IVA) is a novel quantitative
tissue Doppler parameter that is used for estimation of left ventricular contractility and pre-clinical sys-
tolic dysfunction. Myocardial performance index (MPI) is an important prognostic indicator that is used
for evaluating both systolic and diastolic functions. Our aim is to evaluate left ventricular functions of pa-
tients with BAV by using IVA and MPI. Materials and Methods: Twenty patients with bicuspid aortic
valves with normal or mildly impaired functions and twenty age- and sex-matched healthy controls were
evaluated. Left ventricular systolic functions were assessed with 2D echocardiography and tissue Doppler
imaging. Results: Left ventricular ejection fraction, left ventricular end-diastolic and end-systolic diame-
ters were similar between the groups. Ascending aortic diameters and aortic annulus diameters were
higher in the patient group than the control group (p < 0.05). Peak systolic velocity, isovolumic contrac-
tion time did not differ between the groups. IVA and MPI were similar between the groups (Mean IVA:
2.11 +0.50 m/s2, 2.03 + 0.25 m/s?; Mean MPI: 0.37 + 0.02, 0.35 + 0.03, respectively, p > 0.05). Conclusion:
Echocardiographic parameters, MPI, IVA and other non-specific systolic parameters obtained with tissue
Doppler showed that left ventricular systolic functions are not affected in patients with BAV during the
childhood period. These patients should be monitored into adulthood since the sample group of the pres-
ent study consisted of children and a limited number of cases.

Key Words: Echocardiography; bicuspid; echocardiography doppler; child; aort diseases

OZET Amag: Bikiispit aortik kapak (BAK), toplumun %0,5-2'sini etkileyen, sik goriilen bir konjenital kar-
diyak anomalidir. Son dénemde yapilan ¢alismalarda BAK' in kapak fonksiyonlari, aort duvar ¢aplar1 ve
sol ventrikiil fonksiyonlar: iizerine olumsuz etkileri oldugu gésterilmistir. Izovolumik akselerasyon (IVA),
sol ventrikiil kontraktilitesi ve preklinik sistolik disfonksiyonun degerlendirilmesinde kullanilan yeni ve
kantitatif bir doku Doppler parametresidir. Miyokardiyal performans indeksi (MPI), sistolik ve diyastolik
fonksiyonlar1 degerlendirmek i¢in kullanilan 6nemli bir prognostik belirtectir. Bu ¢caligmanin amac1 BAK'
hastalarda IVA ve MP] kullanarak sol ventrikiil fonksiyonlarini degerlendirmektir. Gereg ve Yontemler:
Kapak fonksiyonlar: normal ve hafif bozulmus olan BAK'l1 yirmi hasta ile yas ve cins olarak eslestirilmis
normal ekokardiyografik bulgulara sahip yirmi kontrol hastas1 degerlendirilmistir. Sol ventrikiil sistolik
fonksiyonlar1 2D ekokardiyografi ve doku Doppler goriintilleme (DDG) ile elde edilmistir. Bulgular: Sol
ventrikiiliin ejeksiyon fraksiyonu, end-diyastolik cap ve end-sistolik ¢aplar gruplar arasinda benzer sap-
tanmistir. Asendan aorta gaplari ve aortik anulus caplar1 hasta grubunda kontrol grubundan yiiksek sap-
tandi (p < 0,05). DDG ile elde edilen sol ventrikiil septal ve lateral duvar miyokardiyal pik sistolik akim
hizlar1 ve siireleri, izovolumik kontraksiyon siirelerinde gruplar arasinda fark saptanmamistir. VA ve
MPI de her iki grupta benzer saptanmistir (ortalama IVA: 2,11 = 0,50 m/sn2, 2,03 + 0,25 m/sn?; ortalama
MPI: 0,37 + 0,02, 0,35 + 0,03, sirastyla, p > 0,05). Sonug: BAK'l1 hastalarda, ¢ocukluk doneminde ekokar-
diyografik parametreler, MPI, IVA ve diger spesifik olmayan doku Doppler parametreleri ile sol ventri-
kiil sistolik fonksiyonlarinda etkilenme gosterilmemistir. Calismadaki 6rneklem bitytikliginin kigik
olmasi nedeniyle bu hastalar eriskin dénemde takip edilmeye devam edilmelidirler.

Anahtar Kelimeler: Ekokardiyografi; bikiispit; ekokardiyografi dopler; ¢ocuk; aort hastaliklar:
Pediatr Heart J 2015;2(1):26-31
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icuspid aortic valve (BAV) is a common con-
B genital cardiac anomaly affecting 0.5-2% of

the population. BAV disease is a disorder in
development of aorta and cardiac structures during
valvulogenesis.! Recent studies showed that BAV
has negative effects on valve functions, aortic wall
diameters and left ventricular functions.? Although
negative effects of BAV on systolic functions were
stated for the adult patients, there are not any rel-

evant studies for children.

Isovolumic acceleration (IVA) is a novel quan-
titative tissue Doppler parameter. It is independent
of ventricular pre-load and is used for estimating
left ventricular contractility and pre-clinical sys-
tolic dysfunction.®>> Myocardial performance index
(MPI) is independent of ventricular geometry and
blood pressure and it is an important prognostic in-
dicator that is used for evaluating both systolic and
diastolic functions.® Objective of the present study
is to evaluate the left ventricular functions of pa-
tients with BAV by using IVA and MPL

I MATERIAL AND METHODS

A study group consisting of twenty patients with
BAYV and a control group consisting of twenty pa-
tients with tricuspid aortic valve (TAV) were in-
cluded in the study.

- Patients with BAV (inclusion criteria): nor-
mally functioning, slight insufficiency, slightly
stenotic BAV

- Patients with BAV (exclusion criteria): mod-
erate to severe valvar insufficiency or stenosis, ar-
terial hypertension, diabetes, hypercholesterolemia,
cardiomyopathy and/or genetic cardiovascular dis-
ease (Marfan syndrome, Turner syndrome), coarc-
tation of the aorta, aortic aneurysm, dystrophic
calcification on aortic valve, use of beta-blockers.

- Patients with TAV: Twenty healthy age- and
sex-matched subjects who were referred to the pe-
diatric cardiology clinic with non-cardiac causes of
chest pain and had normal echocardiographic ex-
aminations served as controls.

ECHOCARDIOGRAPHY

2D echocardiography, Doppler echocardiography
and tissue Doppler evaluations were made using a

Pediatr Heart ] 2015;2(1)

Vivid GE 7 (Vivid 7 GE Medical System, Horten,
Norway). Aortic measurements were made at end-
diastole at 4 levels [annulus, sinus of valsalva (SV),
sinotubular junction (ST]) and ascending aorta]
through the parasternal long axis view.”® Measure-
ments were taken at least 3 times by a researcher
blinded to any information on patient characteris-
tics and their mean values were calculated. Left
ventricular ejection fraction (EF) and left ventric-
ular end-diastolic diameters (LVEDd) and end-sys-
tolic diameters (LVESd) were measured with
M-mode on the parasternal long axis view. Pres-
ence of aortic insufficiency was diagnosed in ac-
cordance with the standard criteria using color
Doppler.® Peak flow velocity was measured from
the apical 5-chamber view using CW Doppler and
aortic stenosis was considered mild if the flow ve-
locity was < 3 m/s with CW Doppler.>1°

TISSUE DOPPLER

Tissue Doppler measurements were calculated by
taking at least 3 measurements on mitral valve lat-
eral and septal annuli. The mean values of the walls
were also calculated. Measurements were taken by
using 4-chamber view at high frame rate (>180
fr/sec) using an appropriate velocity scale and the
narrowest view angle possible (usually 30 degrees).
Mitral E wave velocity (E), mitral A wave velocity
(A), E/A ratio were measured by positioning the
sample volume on the mitral valve in the apical
four chamber view. Tissue Doppler parameters,
peak systolic wave velocity septal (S’ septal) and
peak systolic wave velocity lateral (S’ lateral), iso-
volumic contraction time septal (IVCT septal), iso-
volumic contraction time lateral (IVCT lateral),
isovolumic relaxation time septal (IVRT septal),
isovolumic relaxation time lateral (IVRT lateral),
ejection time septal (ET septal), ejection time lat-
eral (ET lateral), IVA were measured individually
by positioning sample volume on mitral valve lat-
eral and septal annulus and data were compared be-
tween the groups. MPI was defined as the sum of
isovolumic contraction (IVCT) and relaxation time
(IVRT) divided by the ejection time (ET). IVA was
calculated as the ratio of peak myocardial velocity
during isovolumic contraction (IVV) divided by
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the acceleration time (AT) and calculated as the
time from the beginning to the peak of the isovo-
lumic wave occurring during the isovolumic con-
traction period (Figure 1).5

STATISTICS

Numerical variables were expressed as mean value
+ standard deviation (SD). All numerical variables
of study groups showed normal distribution and
variances between groups were equal. T test was
applied between the independent variables of the
groups. Statistical significance was accepted as p <
0.05. Statistics were performed with 11.5 SPSS sta-
tistics program.

Informed consent was obtained from all pa-
tients and their families and the study was con-
with the Helsinki
Declaration. Education Plan and Coordination

ducted in accordance
Board of our hospital granted approval for con-
ducting the study.

RESULTS

Systolic blood pressure (SBP), diastolic blood pres-
sure (DBP) and pulse pressure (PP) were similar in
the two groups. Left ventricular EF, LVEDd and

MPI=IVCT + IVRT
ET
St=IVCT + ET
Dt=IVRT + FT

“wFre” tver SET-T IVRT

FIGURE 1: Diagram of tissue Doppler-derived waves and cardiac time
intervals.

S': Systolic wave; E’: Early diastolic wave; A’: Late diastolic wave;

IVV: Myocardial velocity during isovolumic contraction;

IVA: Myocardial acceleration during isovolumic contraction;

AT: Acceleration time; FT: Filling time; IVCT: Isovolumic contraction time;
ET: Ejection time; IVRT: Isovolumic relaxation time; St: Systolic time;

Dt: Diastolic time; MPI: Myocardial performance index.5

28

TABLE 1: Demographic characteristics and
2D- echocardiographic parameters in the patient and
control groups.

Patient (n=20) Control (n=20)  p value
Age (year) 11,15 + 3,376 11,4 + 3,331 0815
Female/Male {n/n) 8/12 8/12 1,000
BMI (kg/ m?) 19,74 +3,34 19,16+3,422 0,592
BSA (m?) 1,29 + 0,367 1,32+0,343 0,782
EF (%) 70,25 + 3,782 696+3619 0,582
LVEDd {em) 4,02+ 0,412 389+0642 0434
LVESd (cm) 2,44+ 0,246 2,4+0,369 0,635
SBP (mmHg) 1029+12,311  100,95+7,957 0,555
DBP (mmHg) 61,9+9,335 58,45+6525 0,184
MAP (mmHg) 75,9 £ 9,575 72325232 0,148
PP (mmHg) 41+6,649 421976 0,707
SPAB (mmHg) 21+3,728 2055+3927 0712
Aortic Anulus (cm) 1,94 + 0,232 1,75+ 0,24 0,017*
SV (cm) 2,56 + 0,481 2320269 0,084
STJ (cm) 1,9 +0,393 1,73+0243 0,113
Ascending aorta (cm) 2,41+ 0,498 2,130,277 0,036

DBP: Diastolic Blood Pressure; MAP: Mean Arterial Pressure;
SBP: Systolic Blood Pressure; SPAB: Pulmoner artery systolic pressure;
STJ: Sinotubular junction; SV: Sinus of Valsalva; PP: Pulse pressure.

LVESd were also similar between the two groups.
Ascending aortic diameters and aortic annulus di-
ameters were significantly different in the patient
and control groups (p < 0.05). SV was also higher in
the patient group but it was not statistically signif-
icant. Based on this, aortic diameters were signifi-
cantly higher in the patient group when compared
with the control group (Table 1).

As a result of the independent-samples t-test, E,
A, E/A ratio, S’ velocity septal and lateral, ET septal
and lateral, IVCT septal and lateral, IVRT septal and
lateral did not differ between the groups. It was
found that IVA and MPI at septal and lateral walls,
and their average values were similar in both groups
(Mean IVA: 2,11 + 0,50 m/s2, 2,03 + 0,25 m/s?; Mean
MPTI: 0.37 + 0.02, 0.35 + 0.03, p > 0.05) (Table 2).

DISCUSSION

Aortic root and ascending aortic dilatation, aortic
coarctation, aortic dissection, aortic aneurysm have
been shown in patients with BAV with normal car-
diac functions and these findings support the associ-

Pediatr Heart ] 2015;2(1)
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TABLE 2: Tissue Doppler parameters in the patient and
the control groups.

Patient group Control group
(n=20) (n=20) p

E (m/s) 1.01+0.158 0.95+0.12 0.167
A (m/s) 0.58 +0.091 0.53 +0.083 0.099
E/A ratio 1.7 £0.285 1.81 £ 0.204 0.185
Mean S’ velocity (m/s)  0.09 + 0.015 0.09 +0.011 0.253
Mean MPI 0.46 £ 0.079 0.43 £ 0.043 0.181
IVA septal (m/s?) 2.11+0.450 2.09 +0.339 0.872
IVA lateral (m/s?) 210+ 0.632 1.97 £ 0.225 0.412
Mean IVA (m/s?) 2.11+£0.506 2.03 +0.257 0.597
IVCT septal (msec) 62 + 12.484 57.2+7.984 0.156
IVRT septal (msec) ~ 69.12 + 16.158 62.78 +9.069 0.134
ET septal (msec) 2734+11.5 2743122361  0.874
S’ velocity septal (m/s)  0.08 + 0.01 0.08 +0.012 0.075
MPI septal 0.48 + 0.091 0.43 £ 0.062 0.064

IVCT lateral (msec)
IVRT lateral {msec)  60.94 + 11.153
ET lateral (msec) 277.7 +17.042
S’ velocity lateral (m/s)  0.09 £ 0.025
MPI lateral 0.43 +0.085

59.77 + 11.783 58.27 + 8.507 0.646
62.07 £ 9.805 0.738
280.8+21.693  0.618

0.1+£0.017 0.530

0.42 +0.053 0.739

A: Mitral A wave velocity; E: Mitral E wave velocity; ET: Ejection time;
IVA: Isovolumic acceleration; IVCT: Isovolumic contraction time,
MPI: Myocardial Performance Index; S": Peak Systolic wave velocity.

ation between BAV and aortic wall anomalies.2 It
was shown that aortopathy plays a role in develop-
ment of these vascular complications. Although the
exact mechanism causing ascending aortic dilatation
could not be understood, it is considered that cystic
medial necrosis, reduced fibrilline, increased MMP-
2 activity, genetic factors, pulsatile stress and in-
creased arterial stiffness play important roles.'!?
Santarpia et al.? reported a study evaluating aortic
and left ventricular remodelling in 40 patients with
BAV (age 20.9 + 4.7 years; range 17-26) with no or
mild valvular impairment. In this study, patients
with BAV had increased systolic and diastolic aortic
diameters when compared to control subjects. Pees
et al.’® examined 48 pediatric patients (age 11.9 + 4.8
years) with an isolated, native BAV for the mor-
phology and size of the aortic valve, aortic root, sino-
tubular junction, and ascending aorta. It was shown
that, in the patients with BAV, the ascending aorta
and aortic valve itself tended to dilate with age. In
both these studies, SBP, DBP, PP were similar in the
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control and the patient groups. Nistri et al."* and
Oulego-Erroz et al."® assessed aortic size and elastic-
ity in patients with BAV and determined significant
dilatation in annulus, SV, ST] diameters in addition
to proximal aortic dilatation. In our study, there was
no difference in SBP, DBP and PP between the pa-
tient and the control group, supporting the findings
of these studies. We also found higher ascending aor-
tic and aortic annulus diameters in the patients with
BAV (Table 1). These findings demonstrate that BAV
is a condition that affects not only the aortic valve it-
self, but also the ascending aorta without significant
valvular dysfunction, supporting the hypothesis that
bicuspid aortic valve and aortic root dilation may re-
flect a common developmental defect.

The anomalies of the aortic wall are related to
intrinsic aortic wall disease and demonstrate im-
paired aortic elasticity. These findings can be as-
cribed to medial degeneration of the aorta. This
degenerative process is characterized by necrosis of
smooth muscle cells and their replacement by col-
lagen. This situation promotes plastic deformation
and dilatation of the aorta. Thus, the impairment in
elasticity properties can probably contribute to left
ventricular remodelling.”? Previous studies per-
formed in systemic vasculitis, Marfan syndrome or
systemic hypertension showed an increase in left
ventricular filling pressures and left ventricular di-
ameters. It was indicated that increased arterial
stiffness increases left ventricular afterload and de-
creases myocardial function and leads to significant
diastolic dysfunction.'® A study conducted by Demir
et al. in our country on adult patients with BAV re-
vealed a decline in LV systolic and diastolic func-
tions. This study demonstrated no difference in left
ventricular diameters but lower left ventricular EF,
mitral E/A ratio, myocardial E” and higher E/E’ in
the study group.'” Our study revealed no differences
in left ventricular EF, LVEDd, LVESd, mitral E, A
and E/A ratio, myocardial S’ septal and lateral, IVCT
septal and lateral between the patient group and the
control group (Tables 1 and 2).

MPI is a simple and reproducible parameter for
evaluating cardiac functions globally and enables us
to assess subclinical long-axis myocardial dysfunc-
tion that cannot be detected by conventional left
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ventricular systolic function measurements.>® In ad-
dition, IVA is a measurement of left ventricular con-
tractile function. It is not affected by preload and
afterload changes within a physiological range and
can be used noninvasively to measure left ventricu-
lar force-frequency relationships. Thus, IVA is an ad-
ditional non-invasive tool to be taken into consi-
deration for complete assessment of left ventricular
contractility.’ In the patients with tetralogy of Fal-
lot, IVA was lower and MPI was higher suggesting
systolic and diastolic dysfunction.'®?° While normal
left ventricular systolic functions were observed by
M-mode in patients with transposition of the great
arteries after arterial switch operation, impaired LV
contractile reserve was shown with the change of left
ventricular IVA 182122 After atrial switch greater MPI
and reduced IVA was observed.'#*

Demir determined higher MPI values in the
patients with BAV in his study.!” But there is not

any study evaluating IVA in adults or in children
with BAV in the literature. We found similar MPI
values in both groups and also IVA did not show
any difference between the groups in our study
(Table 2). This situation may be associated with the
limited number of cases and the possibility that
findings did not occur as the patient group consisted
of children. Thus, this finding should be supported
with further studies.

I CONCLUSION

Echocardiographic parameters, MPI, IVA and
other non-specific systolic parameters obtained
with tissue Doppler imaging showed that left ven-
tricular systolic functions were not affected in pa-
tients with BAV during childhood. These patients
should be monitored into adulthood since the sam-
ple group of the present study consisted of children
and limited number of cases.

I REFERENCES
1. Siu SC, Silversides CK. Bicuspid aortic valve 7. Losenno KL, Goodman RL, Chu MW. Bicus- jacent aorta in children. Am J Cardiol
disease. J Am Coll Cardiol 2010;55(25):2789- pid aortic valve disease and ascending aortic 2012;110(9):1354-60.
800. aneurysms: gaps in knowledge. Cardiol Res 14, Nistri S, Grande-Allen J, Noale M, Basso C,
2. Santarpia G, Scognamiglio G, Di Salvo G, Pract 2012;2012:145202. Siviero P, Maggi S, et al. Aortic elasticity and
D'Alto M, Sarubbi B, Romeo E, et al. Aortic 8. Braverman AC, Given H, Beardslee MA, size in bicuspid aortic valve syndrome. Eur
apd Ief.t ventr.icular rem.odelingl in pgtients with Makan M, Kates AM, Moon MR. The bicuspid Heart J 2008;29(4):472-9.
bicuspid ao‘mc valve thO!Jt significant valvu- aortic valve. Curr Probl Cardiol 2005;30(9): 15, Oulego-Erroz |, Alonso-Quintela P, Mora-
lar dysfunction: a prospective study. IntJ Car- 470-522. Matilla M, Gautreaux Minaya S, Lapefia-
diol 2012;158(3):347-52. 9. Peny GJ, Helmcke F, Nanda NC, Byard C, Lépez de Armentia S. Ascending aorta
3. Tigen MK, Karaahmet T, Grel E, ID[Jndar C Soto B. Evaluation of aortic insufficiency by glasticity in children'with isolated bicuspid aor-
Pala S, Qevﬂ_< C, et .al.. The rolg c_)f |sqvolum|c Doppler color flow mapping. J Am Coll Cardiol tic valve. Int J Cardiol 2013;168(2):1143-6.
fcﬂce'e“tit,'onl in Pfe‘t"ch'"g S“fbc'”t‘,'ca' ,"g:t and 1987r,9(4):952-9. 16. Shim CY, CholJ, Yang W, Kang MK, Park S,
ell ventricular systolic dysiunction in nyper- st Ha JW, et al. Central aortic stiffness and its
tensive obese patients. Turk Kardiyol Dern Ars 10+ Nistri S, Grande-Allen J, Noale M, Basso C, association with ascending aorta dilation in
2011;39(1):9-15. S.Me.ro P.’ Maggl S e.t al. Aorti elasicity and subjects with a bicuspid aortic valve. J Am Soc
) ) ) , size in bicuspid aortic valve syndrome. Eur ) '
4. Tayyareci Y, Tayyareci G, Nisanci Y, Umman Heart J 2008;29(4):472-9 Echocardiogr 2011;24(8):847-52.
B, Bugra Z. Evaluation of the severity of mitral 1. Abaci O Kocias G Kilickesmez KO. Uner S, 17~ Demir M. Left ventricular systolic and diastolic
stenosis with a new index: isovolumic my- : ’ ’ o ’ function in subjects with a bicuspid aortic valve
ocardial acceleration. Turk Kardiyol Dern Ars Kucukoglu S. Matrix metalloproteinase-2 and without significant valvular dysfunction. Exp
2008;36(6):388-94. -9 levels in patients with dilated ascending Clin Cardiol 2013;18(1):¢1-4
' aorta and bicuspid aortic valve. Echocardiog- ' T
5. Correale M, Totaro A, leva R, Ferraretti A, Mu- raphy 2013:30(2):121-6. T Cheung YF. Functional assessment for con-
saico F, Di Biase M. Tissue Doppler imaging o i ! genital heart disease. Korean Circ J 2014;
in coronary artery diseases and heart failure. 2. Tadros TM, Klein MD, Shapira OM. Ascending 44(2):59-73.
Curr Cardiol Rev 2012;8(1):43-53. aortic dilatation associated with bicuspid aor- o )
- . . . 19. Frigiola A, Redington AN, Cullen S, Vogel M.
6. Tekten T, Onbasili AO, Geyhan C, Unal S, tlcgal\;.e'. palthopr:ysplogy, rcr;gleclulgr bglggg/, Pulmonary regurgitation is an important de-
Discigi B Yalue of mgasuring myocardial per- ?Tg(g).lgg_ 9(I)mp leations. Girculation ' terminant of right ventricular contractile dys-
formance index by tissue Doppler echocar- ) : function in patients with surgically repaired
diography in normal and diseased heart. Jon ~ 13. Pees C, Michel-Behnke I. Morphology of the tetralogy of Fallot. Circulation 2004;110(11
Heart J 2003;44(3):403-16. bicuspid aortic valve and elasticity of the ad- Suppl 1):11153-7.
30 Pediatr Heart ] 2015;2(1)



EVALUATING LEFT VENTRICULAR SYSTOLIC FUNCTIONS IN CHILDREN...

Ajda MUTLU MIHGIOGLU et al.

20. Abd El Rahman MY, Abdul-Khaliq H, Vogel M,

21.

et al. Value of the new Doppler-derived my-
ocardial performance index for the evaluation
of right and left ventricular function following
repair of tetralogy of fallot. Pediatr Cardiol
2002;23(5):502-7.

Vogel M, Derrick G, White PA, Cullen S, Aich-
ner H, Deanfield J, et al. Systemic ventricular

Pediatr Heart ] 2015;2(1)

22.

function in patients with transposition of the
great arteries after atrial repair: a tissue
Doppler and conductance catheter study. J
Am Coll Cardiol 2004;43(1):100-6.

Chen RH, Wong SJ, Wong WH, Cheung YF.
Left ventricular contractile reserve after arterial
switch operation for complete transposition of
the great arteries: an exercise echocardio-

23.

graphic study. Eur Heart J Cardiovasc Imag-
ing 2013;14(5):480-6.

Chow PC, Cheung EW, Chong CY, Lun KS,
Yung TC, Wong KT, et al. Brain natriuretic
peptide as a biomarker of systemic right ven-
tricular function in patients with transposition of
great arteries after atrial switch operation. Int
J Cardiol 2008;127(2):192-7.

31



I OLGU SUNUMU CASE REPORTI

Concomitance of Distal Renal Tubular Acidosis,
Heterozygous MTHFR and Factor V Leiden Mutation

Accompanying Tetralogy of Fallot

Fallot Tetralojisi ile Distal Renal Tiibiiler Asidoz,

Hasan Tahsin TOLA,?

Hakan GEMICI b

Erkut OZTURK 2

ibrahim Cansaran TANIDIR,?
Murat SAYGlI 2

Yakup ERGUL,

Alper GUZELTAS?

aDepartment of Pediatric Cardiology,
istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Training and
Research Hospital,

®Department of Pediatrics,

Kanuni Sultan Sileyman Training and
Research Hospital,

istanbul

Gelis Tarihi/Received: 27.10.2014
Kabul Tarihi/Accepted: 23.12.2014

This case report was presented as a poster in
13" National Pediatric Cardiology and
Cardiovascular Surgery, 16-19 April 2014,
Diyarbakir, Turkey.

Yazigma Adresi/Correspondence:

Hasan Tahsin TOLA

istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Training and
Research Hospital,

Department of Pediatric Cardiology,
istanbul,

TURKIYE/TURKEY
tahsintola@yahoo.com

Copyright © 2015 by Tiirk Pediatrik Kardiyoloji ve
Kalp Cerrahisi Dernegi

32

Heterozigot MTHEFR ve
Faktor V Leiden Mutasyon Birlikteligi

ABSTRACT The concomitance of various systemic disorders with the Tetralogy of Fallot has been
described. The tetralogy of Fallot has rarely been associated with renal tubular acidosis was and
methylene tetrahydrofolate reductase (MTHFR) gene mutation; similarly, Factor V Leiden and
Prothrombin 20210 mutation has been identified in a case with tetralogy of Fallot. A twelve-
month-old female patient was delivered via C-section with a birth weight of 1200 g and treated
at the intensive care unit for prematurity and hypoglycemia. She was referred to us based on the
diagnosis of tetralogy of Fallot. On the physical examination, she had retarded growth and de-
velopment, with body weight 7500 g (<3 p) and height 69 cm (<3 p), respiratory rate 34/minutes,
heart rate 120 beats/minute and an oxygen saturation of 92%. Laboratory findings revealed a
moderate level of metabolic acidosis and hypokalemia and the urinary pH was over 5.5. After
the cardiac catheterization procedure, purpura was observed around the femoral vascular access
site and on the back of the patient; later, Factor V Leiden and heterozygous MTHFR C677T mu-
tations were identified in her thrombophilia studies. Low-dose acetyl salicylic acid treatment
was started. Total correction was carried out without any complications. In cases with tetralogy
of Fallot, retarded growth and development as well as purpura, the concomitance of renal tubu-
lar acidosis and heterozygous Factor V Leiden and MTHFR (C677T) mutations should be kept in
mind.

Key Words: Tetralogy of Fallot; thrombophilia

OZET Fallot tetralojisi ile farkli sistemik hastaliklarin birlikteligi tanimlanmustir. Fallot tetralojisi
ile birlikte renal tiibiiler asidoz ve metilen tetrahidrofolat rediiktaz (MTHFR) gen mutasyonu bir-
likteligi nadiren gosterilmistir. Bir olguda Fallot tetralojisi ile Faktor V Leiden ve Protrombin 20210
mutasyonu tespit edilmistir. On iki aylik kiz hasta, sezaryen ile 1200 gr dogmus, prematiirite ve hi-
poglisemi nedeni ile yenidogan yogun bakim iinitesinde tedavi gormiis ve tarafimiza Fallot tetra-
lojisi tanisiyla operasyon amaciyla yonlendirilmistir. Fizik muayenesinde bitytime gelisme geriligi,
7500 g (<3 p), 69 cm (<3 p), solunum say1s1 34 /dakika, kalp tepe atim1 120 vuru/dakika, satiirasyonu
% 92 idi. Laboratuvar bulgularinda orta diizeyde metabolik asidoz ve hipokalemi, idrar pH>5.5 tes-
pit edildi. Kardiyak anjiyografi islemi sonrasinda femoral vaskiiler giris yerinin etrafinda ve sirtinda
purpura ve nekrotik cilt lezyonlar: ortaya ¢ikan hastanin trombofili tetkiklerinde; heterozigot Fak-
tor V Leiden ve heterozigot MTHFR C677T mutasyonu tespit edildi. Aspirin tedavisi baglandi. Ol-
guya total korreksiyon uygulandi. Fallot tetralojisi nedeniyle yapilan cerrahide, kardiyopulmoner
bypass, onarim ve postoperatif gogiis kapanma sirasinda ve sonrasinda herhangi bir trombotik komp-
likasyon gelismedi. Fallot tetralojisi gibi siyanotik kalp hastaliklarina yapilan anjiyografi islemleri
sonucunda purpura, cilt nekrozu ve metabolik asidoz gelisen olgularda trombofilik faktorler ve
renal tubuler asidoz birlikteligi akilda tutulmalidar.

Anahtar Kelimeler: Fallot tetralojisi; trombofili
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etralogy of Fallot (ToF) is the most frequent
Tform of cyanotic congenital heart disease,

with a frequency of 7.3%.! It belongs among
conotruncal abnormalities and it is concomitant
with 22q11 deletion in 30% of the cases.? It is prob-
ably concomitant with genes that result in cardiac
defects, neural tube defects and thrombophilic dis-
eases.® The relation between cardiac defects and
methylene tetrahydrofolate reductase (MTHFR)
mutation could possibly be explained by means of
folic acid. The shared variants of abnormal folic
acid metabolism and folate metabolism were prob-
ably defined before as potential risk factors for
CHD. It was suggested that the peri-conceptional
use of vitamin complexes (especially folic acid) re-
duced the incidence of conotruncal abnormalities.*
ToF may be accompanied by various diseases in-
cluding Noonan and Williams syndromes and renal
tubular acidosis (RTA). The concomitance of prox-
imal RTA and MTHFR (c677t) and Factor V Lei-
den and Prothrombin 20210 has been reported in a
small number of cases.> We present a 12-month-
old female patient with concomitant MTHFR and
Factor V Leiden mutations, ToF, distal RTA and
purpura-skin necrosis.

I CASE REPORT

A twelve-month-old female patient was delivered
via cesarean with a birth weight of 1200 g and
treated for hypoglycemia at the neonatal intensive
care unit. She was referred to us for surgery for a
diagnosis of ToF. According to the physical exam-
ination, she had retarded growth and development,
weight 7500 g (<3p) and height 69 cm (<3p), respi-
ratory rate of 34/minutes, heart rate of 120
beats/minute and an oxygen saturation of 92%.
Laboratory analyses revealed a moderate level of
metabolic acidosis (pH:7.15; HCO3:11 mmol/L),
hypokalemia (K*: 2.6 mmol/L) and a urinary pH of
7. Due to moderate metabolic acidosis, hy-
pokalemia and alkaline urine pH, the case was di-
agnosed with Type 1 renal tubular acidosis. During
cardiac catheterization, purpura and skin necrosis
of various dimensions appeared around the vascu-
lar access site and on the back (Figure 1). The blood
counts, PT, aPTT, INR, fibrinogen values and blood
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FIGURE 1: Purpura and skin necrosis around the catheter access site in a
case with Tetralogy of Fallot.

homocysteine levels were normal. Search for con-
ditions predisposing the patient to thrombophilia
revealed heterozygous factor V Leiden and het-
erozygous MTHFR (c677t) mutations. Low-dose
acetyl salicylic acid treatment was initiated. A total
correction with a transannular patch was carried
out without any complications.

I DISCUSSION

The incidence of congenital heart diseases in the
society is 0.4-1%. It is known that the incidence of
MTHFR with CHD is higher as compared to the
normal population. On the other hand, the con-
comitance of congenital heart disease and MTHFR
gene mutation is very rare. No data is available con-
cerning the frequency of ToF.¢

Thrombophilia has been identified more often
in recent years although it is relatively rare among
children. The concomitance of Factor V Leiden and
MTHFR gene mutation has been described in the
last decade. Diagnostic tests should be performed
on thrombophilic patients. These tests include Fac-
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tor V Leiden gene mutation, Prothrombin
G20210A, homocystein level, Protein C and S lev-
els and should be performed after the whole blood
and blood diathesis tests (pT, aPTT, INR) in cases

with purpura.’

It is known that folate plays an important role
in the development of the cardiovascular system in
the embryo. MTHFR is one of the two enzymes that
play a role in folate mechanism. In a meta-analysis,
it was suggested that MTHFR C677T gene poly-
morphism and congenital heart disease risk could
be concomitant. This risk is dependent on a number
of factors and may be the reason for the emergence
of different phenotypes among congenital heart dis-

eases.® However, there are not many controlled
studies with a large number of subjects in this field;
only case presentations are available in the litera-
ture. For this reason, researchers have focused on
the CHD sub-groups (ie, conotruncal anomalies and
left sided heart defects) to clarify the etiology.

In conclusion, we believe that the concomi-
tance of multiple heterozygous thrombophilic mu-
tations was the reason for the development of
purpuric lesions in this patient. We suggest that
these mutations should be investigated in the pres-
ence of purpuric lesions especially in patients with
ToF, as heterozygous mutations of normal hemo-
stasis might be involved.
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infrakardiyak Total Anormal Pulmoner

Veno6z Doniis Anomalisi ile Sol Ventrikiil
Cikim Yolu Darligi: Nadir Bir Birliktelik

Obstruction of the Left Ventricular

Outflow Tract with Infracardiac Total Anomalous

Pulmonary Venous Drainage:
A Rare Combination: Case Report

OZET Yirmi giinliik kiz hasta siyanoz ve solunum sikintisi nedeniyle klinigimize gonderildi. Arte-
riyel oksijen saturasyonu %70 olarak saptandi. Ekokardiyografide sol ventrikiil ¢ikim yolu darhgs,
infrakardiyak nonobstruktif total anormal pulmoner ven6z déniis (TAPVD) anomalisi ve pulmoner
hipertansiyon tanisi konuldu. Hasta acil operasyona alinarak sol ventrikiil ¢ikis yolu obstruksiyonu
ve TAPVD diizeltildi. Olgu operasyondan dort giin sonra kaybedildi.

Anahtar Kelimeler: Yenidogan; total anormal pulmoner venéz doniis;
sol ventrikiil ¢ikim yolu darlig

ABSTRACT A 20-days-old female neonate was referred to our department due to cyanosis and res-
piratory distress. The arterial oxygen saturation was 70%. The obstruction of the left ventricular out-
flow tract, infracardiac total anomalous pulmonary venous drainage without obstruction and
pulmonary arterial hypertension were diagnosed by echocardiography. The left ventricular out-
flow tract obstruction and anomalous pulmonary venous return were corrected by emergency op-
eration. The patient was lost on the postoperative 4" day.

Key Words: Newborn; total anomalous pulmonary venous drainage;
obstruction of the left ventricular outflow tract
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otal anormal pulmoner ventz doniig anomalisi (TAPVD) tiim do-

gumsal kalp hastaliklarinin %1’inden azini olusturan, pulmoner

venlerin sol atrium yerine sistemik venler ya da sag atriuma acil-
diklar1 bir kardiyak patolojidir. Infrakardiyak TAPVD, cogunlukla
obstriiksiyonlu olup, TAPVD tiplerinin %20’sini olusturmaktadir. TAPVD,
situs solitus olgularda genellikle izole bir anomalidir. Bununla birlikte ciddi
intrakardiyak patolojisi olan olgularla birlikteligi de bildirilmigtir."

Literatiirde TAPVD ile sol ventrikiil ¢ikis yolu darligi (LVOTO) bildi-
rilmemistir. Sadece birka¢ olgu ile sinirli aort koarktasyonu ve TAPVD bir-
likteligi tamimlanmigtir.* Bu yazida infrakardiyak non-obstruktif TAPVD
ile LVOTO’nun beraber oldugu bir yenidogan olgu sunulmustur.
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OLGU SUNUMU

Akraba evliligi olmayan saglikli anne ve babanin 1.
cocugu olarak normal spontan dogum ile dogan
yirmi giinliik hasta, solunum sikintis1 ve morarma
nedeniyle merkezimize gonderildi. Agirligi 2800
gram, boy 52 cm, bas ¢evresi 34 cm olarak 6l¢iildii.
Fizik muayenesinde genel durum orta, kalp tepe
atimi (KTA): 150/dk, S1 normal, S2 sert, dinlemekle
apekste 2/6 sistolik ifiirim mevcuttu. Solunum
dispneik, tasipneik, dakika solunum sayis1 50/dk,
dinlemekle solunum sesleri kaba, batin rahat, 3 cm
hepatomegali mevcuttu. Diger sistem muayenele-
rinde 6zellik saptanmadi. Gelis satiirasyonu %70 ve
tansiyonu 65/40, ortalama 55 mmHg idi. Akciger
grafisinde pulmoner vendz konjesyon bulgular: ve
12 kanalli elektrokardiyografide sag ventrikiil hi-
pertrofisi ile uyumlu bulgular saptandi. Ekokardi-
yografik incelemede sag kalp bosluklarinin dilate
oldugu, 6nemli trikiispit kapak yetersizligi (TY)
varligi, patent foramen ovaleden sagdan sola sant
oldugu gozlendi. Pulmoner venlerin sol atriuma
dokiilmedigi, vertikal ven araciligiyla hepatik ven-
lere dokiildigii ve obstriitksiyon olmadig: saptandi.
Ayrica sol ventrikiiliin sinirda hipoplazik (LVEDD
z skoru -3) oldugu ve LVOT nin fibromuskuler bir
doku ile 2 mm’ye kadar daraldig: gozlendi (Resim
1 ve Resim 2). Aort kapak diizeyinde belirgin gra-
dient alinmadi. Orta genislikte patent duktus arte-
riosustan (PDA) sagdan sola sant saptandi. Ancak
PDA bagimli bir sirkiilasyon yoktu (Arkus aorta ve
dallar1 antegrad akim ile dolmaktaydi). Pulmoner
arter basincinin suprasistemik oldugu saptandi (TY
yoluyla 6l¢iilen sag ventrikiil sistolik basinc1 75+10
mmHG). PGE1 (0,01 mikrogram/kg/dakika) ve mil-
rinone (0,5 mikrogram/kg/dakika) ilioprost (0,5 na-
nogram/kg/dakika) perfiizyonlar: ve 2 mg/kg/giin
dozunda oral sildenafil baglandiktan sonra saturas-
yon %90’a yiikseldi.

Olgunun stabil hale getirilmesinin ardindan
infrakardiyak TAPVD tamiri ve LVOTO gideril-
mesi yapildi. Median sternotomiyi takiben ¢ikan
aort-bikaval venoz kanulasyon yapildi. 34°C’ye so-
gutuldu. Antegrad soguk kan kardiyoplejisi ile kalp
durduruldu. Posterior perikard agilarak tiim pul-
moner venlerin agildig: keseye ulagildi. Sag atriyum
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RESIM 1: Olgunun apikal dort bosluk ekokardiyografik gortintiisti. Bu gortin-
tude sol ventrikil hipoplazisi ve pulmoner venlerin sol atriuma ag¢iimadigi
gordimektedir.

LV: Sol ventrikiil; RV: Sag ventrikil; LA: Sol atrium; RA: Sag atrium.

RESIM 2: Olgunun Parasternal uzun eksen Ekokardiyografik Goriintiisti Bu
goriintiide sol ventrikil ¢ikim yolunun belirgin daraldigi dikkat cekmektedir.
LV: Sol ventrikiil; Ao: Aorta; LA: Sol atrium; RV: Sag ventrikil.

acilarak orta geniglikte ASD yolu ile sol atriyum in-
celendi. Buraya agilan pulmoner ven yoktu ve atri-
yum kiiciiktii. Mitral kapak ve annulusu ve sol
ventrikiil kavitesi de kii¢iik izlendi. Sol atriyum
icerisinde anastomoz i¢in uygun yer tespit edildi.
Diyafram altina inen vertikal ven diyafram seviye-
sinden ligatiire ve divize edildi. Vertikal ven ke-
seye dogru acilarak genis bir agiklik elde edildi. Bu
aciklik da sol atriyumda 6nceden belirlenen yere
PDS dikis ile anastomoze edildi. Cikan aorta agila-
rak sol ventrikiil ¢ikim yolu gézlendi. IVS iizerine
gelen bolgede ¢ikimi oldukga daraltan fibromusku-
ler bir doku mevcuttu. Es zamanl: trikiispid kapak

Pediatr Heart ] 2015;2(1)
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yolu ile de perimembranéz bolgeye bakilinca tri-
kiispid septal leafletin olusturdugu bir anevrizma
da oldugu goriildii. Muhtemelen bu anevrizma ile
kapanmis bir VSD varlig1 diisiiniildii. Aort kapak
yolu ile fibromuskuler doku rezeke edilince anev-
rizmanin da agildig goriiliince LVOT daha fazla te-
mizlenerek genis bir perikard yama ile VSD
kapatilarak LVOTO giderilmis oldu. Ameliyat 6n-
cesi var olan 6nemli trikiispid yetersizligi de annu-
loplasti ve kapak plastileri ile giderildi. 4 mm
aciklik birakilarak ASD kapatildi. Postoperatif 61-
¢iimlerde LV ile ¢ikan aorta arasinda 12mmHg sis-
tolik gradyent saptandi. Pulmoner arter basinci
subsistemik idi. Kardiyopulmoner by-pass ve kros
klemp zamanlar siras1 ile 294 ve 222 dk stirdii. By-
pass sonras1 modifiye ultrafiltrasyon yapildi. ster-
num agitk sekilde Milrinone 0,5 mikrogram/
kg/dakika, adrenalin 0,05 mikrogram/kg/dakika ve
normal sol atriyum basinci ile ¢ocuk kardiyak
yogun bakim iinitesine ¢ikarildi. Stabil olarak takip
edilen hastada ii¢lincii giinde sol atriyum basinci
artmaya bagladi. Aym giin kardiyak arrest gelismesi
nedeniyle Ekstrakorporeal membran oksijenasyon
(ECMO) destegine gecildi. ECMO destegi altinda
dahi kardiyak disfonksiyonu devam eden ve viicut
perfiizyonu diizelmeyen nadir hastalardan biri ola-
rak 4. giininde ECMO sonlandirild: ve hasta exi-
tus oldu.

I TARTISMA

Total anormal pulmoner ventz doniis anomalisinde
pulmoner venler ile morfolojik sol atrium ara-
sinda dogrudan bir baglant: yoktur. Pulmoner
venler sag atriuma veya sistemik venlerden birine
a¢ilmaktadir. TAPVD’nin, dogumsal kalp hasta-
liklarinin %1-2,6’s1in1 olusturdugu farkl ¢aligma-
larda bildirilmektedir.'?

Anatomik 6zellikler ve pulmoner venlerin
dokuldiigii bolgelere gore yapilan siniflandir-
maya gore TAPVD suprakardiyak, kardiyak, in-
frakardiyak ve mikst tip olmak {izere dort tipe
ayrilir. Literatiirde bu tiplerin goértilme siklig:
hakkinda degisik ytizdeler bildirilmis olsa bile
hepsinde ortak belirtilen goriis en sik goriilen
tipin suprakardiyak olmasi ve infrakardiyak tip-
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lerin biyiikk ¢ogunlugunun obstruktif olmasi-
dir.??

Total anormal pulmoner vendz doniis anoma-
lili hastalarinin semptom ve bulgular interatriyal
baglantinin yeterliliine ve pulmoner ven6z obs-
tritkksiyonunun varligina goére degiskenlik goster-
mektedir. Nonobstruktif olanlarda sadece iifiiriim
duyulmasi, tagipne gozlenmesi gibi hafif belirtiler
olabilecegi gibi, obstriiktif olanlarda siyanoz, me-
tabolik asidoz gelismesi, kardiyak yetersizlik veya
diisiik kalp debisi sendromu gibi agir bulgular da
goriilebilmektedir.

Bizim olgumuzda nonobstriiktif infrakardiyak
TAPVD olmasina ragmen, muhtemel sol ventrikiil
¢ikim yolu darlig1 nedeniyle siyanoz ve diisiik kalp
debisi bulgular olguda 6n plandayda.

Heterotaksi sendromu disgindaki TAPVD olan
olgularda genellikle baska bir ciddi kardiyak ano-
mali eslik etmez. Bununla birlikte cok nadiren Fal-
lot Tetralojisi, ¢ift cikish sag ventrikiil, tek
ventrikiil patolojileri, trunkus arteriyozus, biiyiik
arter transpozisyonu, pulmoner atrezi, aort koark-
tasyonu ve sistemik venoz doniis anomalileriyle be-
raber gorildagi bildirilmistir.*

Heterotaksi sendromu olmayan 422 olguluk
TAPVD hastasini iceren bir klinik metaanaliz ¢a-
lismasinda sadece 6 olguda VSD, PDA ve ASD di-
sinda diger kalp patolojileri saptanmigtir.®

Doksoz ve ark. yedi giinliik bir kiz olguda non-
obstruktif infrakardiyak TAPVD ve aort koarktas-
yonu birlikteligi olan bir olgu bildirmiglerdir.*

Olgumuz, LVOTO ve infrakardiyak TAPVD
birlikteligi olmasindan 6tiirti bildigimiz kadariyla
literatiirde tanimlanmadig i¢in ilging olarak go-
rilmigtiir.

TAPVD diizeltme ameliyatlarinin yapilmaya
baglandig1 donemden itibaren operasyon sonrasi
mortalite %80’lerden %10’un altina inmigtir. Bu
dramatik iyilesmede erken ve dogru tani, cerrahi
operasyon tekniklerindeki yenilikler, etkin ve gelis-
mis yogun bakim desteginin etkisi biiytiktiir.

TAPVD’l1 hastalarin mortalitesinde pulmoner
venlerin dokiildiigii anatomik bolge, pulmoner
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venoz obstruksiyon varligi, ameliyat 6ncesi kotii
klinik ve metabolik durum, hastanin yasi, pulmo-
ner hipertansiyon varligi, sol ventrikiil boyutlar-
nin kiigclik olmasi, operasyon sirasinda vertikal
venin baglanmasi veya atrial septal defektin kapa-
tilmasi gibi bir ¢ok nedenin etkili oldugu bildiril-
mistir. Klinigimizde izledigimiz strateji geregi tim
vakalarda yeterli genislikte bir anastomoz saglan-
diktan sonra vertikal ven kapatilmakta ve yeterli
akim saglayan bir ASD birakilmaktadir. Bu strateji
ile vertikal venin agik birakilmasimi gerektiren bir
hasta olmamigtir. Buna ilaveten infrakardiyak
TAPVD tamirinde en genis anastomoz ag¢ikligini
saglamak icin vertikal ven baglanmasina ilaveten
keseye dogru da agiklik biiyiitiilmekte ve oldukca
genis bir anastomoz yapilmaktadir. A¢ik birakilan
vertikal ven ile bu genislikte bir anastomozun ya-
pilmasi miimkiin olmayabilir. Ayrica sol atriyumun
kiiciik oldugu durumlarda kesenin ve vertikal
venin de kullanimi ile daha genis bir pulmoner
venoz odacik yapilabilmektedir.

Sinzobahamvya ve ark.na gore pulmoner
vendz obstruksiyon varligi mortalite {izerinde en
etkili faktordiir.® Bu obstriiksiyon siklikla pulmo-
ner venlerin ¢aplarinin yeterli genislikte olmama-
sindan kaynaklanmaktadir. Bove ve ark. 6zellikle
ameliyat 6ncesi metabolik asidozu olan infrakardi-
yak TAPVD’1 hastalarda mortalitenin belirgin ola-
rak yiiksek oldugunu bildirmislerdir.” Hammon ve

ark. sol kalp bosluklarinin yasa gore kiictik olmasi-
nin operasyon sonrast diisitk kardiyak debiye yol

actigini ve mortaliteyi arttirabilecegini belirtmis-
lerdir.®

Pulmoner hipertansif kriz TAPVD’1 hastala-
rin postoperatif periyotta yaklasik %20-%50’sinde
gozlenen ve dliimlerin biiyiik ¢ogunlugundan so-
rumlu olan klinik durumdur. Pulmoner hipertansif
krizin 6nlenmesinde ve yonetiminde operasyon si-
rasinda vertikal venin agik birakilmasi, derin se-
dasyon,sildenafil, ilioprost vb pulmoner arter
basincimi digiiren ilaglarin kullanilmasi, selektif
pulmoner vazodilatotor olan Inhale Nitrik oksit
veya hastanin ECMO destegine alinmasi gibi yak-
lagimlar uygulanmaktadir.’

Olgumuz PGE1, milrinone, sildenafil ve iliop-
rost ile pulmoner hipertansiyonu kontrol edilerek
stabil halde operasyona alinabilmistir. Ancak po-
stoperatif erken donemde stabil bir hemodinamiye
ragmen sol ventrikiil sistolik ve diyastolik fonksi-
yonlar1 hizli bir sekilde bozulmustur. ECMO des-
tegi uygulanmasina ragmen diisitk kardiyak
debiden kurtulamamistir. Muhtemelen sol ventri-
kiil hipoplazisi tabloda belirleyici rol oynamaistir.

Sonug olarak infrakardiyak TAPVD’ye nadir
de olsa LVOTO’nun eslik edebilecegi ve cerrahi te-
davisinin yiiksek riskli de olsa miimkiin oldugu goz
oniinde bulundurulmalidir.
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Fallot Tetralojisi Birlikteliginde
Retroaortik Innominate Ven

Retroaortic Innominate Vein Associated with
Tetralogy of Fallot

OZET Innominate venin retroaortik seyri konjenital kalp hastalig1 olan hastalarda bildirilen nadir
bir sistemik venoz anomalidir. Kardiyak cerrahide (6zellikle konjenital), retroaortik innominate
ven uygun cerrahi stratejinin belirlenmesinde 6neme sahiptir. Bu yazida, bilgisayarl tomografide
tesadiifen saptanan bu anomaliye sahip Fallot tetralojisi, sag aortik ark ve aberran sol subklavyan ar-
teri olan 4 haftalik kiz olgu sunuldu.

Anahtar Kelimeler: Innominate ven; tomografi; cerrahi

ABSTRACT The retroaortic course of innominate vein is a rare systemic venous anomaly reported
in patients with congenital heart disease. In cardiac surgery (especially congenital) the innominate
vein has an importance in determining the optimal surgical strategy. In this article, we present a
case of a 4 week -old female with tetralogy of Fallot, right aortic arc and aberrant left subclavian
artery who was found to have this anomaly incidentally on computed tomography.

Key Words: Innominate vein; tomography; surgery

Pediatr Heart ] 2015;2(1):39-41

°
nnominate ven ¢cogunlukla aortik arkin 6n ve tst kisminda seyreder.

Innominate venin diger konjenital kalp hastaliklari ile birlikteliginde

retroartik seyir gostermesi ise nadir goriilmektedir. Bu anomaliye sahip
hastalarin %80’inde ek kardiyak anomali mevcuttur.! Innominate venin ret-
roaortik seyrinin Fallot tetralojisi ve sag ventrikiil ¢ikis yolu darliklar: gibi
konjenital kalp hastaliklar ile birlikteligi %0,2-1 civarinda rapor edilmis-
tir.2? Sag aortik ark ile de yaygin birlikteligi vardir.* Olgumuzda retroaor-
tik sol innomiate ven gibi nadir bir anatomik varyasyonun diger konjenital
kalp hastaliklari ile birlikteligi tespit edilmis ve cerrahi yaklagima olan et-
kisi tartigilmigtir.

I OLGU SUNUMU

Fallot tetralojisi tanistyla modifiye Blalock-Taussig sant ameliyati karar ve-
rilen 1 aylik, 3400 g agirligindaki kiz olgunun, yapilan bilgisayarli tomo-
grafi tetkikinde tesadiifen retroaortik innominate ven anomalisi saptandu.
Fizik muayenesinde hastanin %85 oksijen saturasyonu ve siyanozu mev-
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cuttu. Sternum solunda ikinci interkostal aralikta
3/6 siddetinde sistolik ejeksiyon ftiriimii saptanda.
Laboratuvar degerleri normal sinirlarda idi. Akci-
ger grafisinde kardiomegali ve akciger damarlan-
masinda azalma gozlendi. Elektrokardiyografisinde
sag aks deviasyonu ve sag ventrikiil hipertrofisi
mevcuttu. Yapilan ekokardiyografi tetkikinde Fal-
lot tetralojisi, sag aortik ark saptandi. Ekokardiyo-
grafide pulmoner arter ¢aplari net olarak goriintii-
lenemediginden ve sag aortik ark anomalisi nede-
niyle eslik eden bagka anomali varligini tespit
etmek amaciyla ileri tetkik planlandi. Hastaya ge-
kilen kontrasth bilgisayarli tomografi tetkikinde
ayrica aberran sol subklavyan arter, sag tarafli de-
sendan aorta ve retroaortik innominate ven varlig
belirlendi (Resim 1).

Hasta ailesine operasyon hakkinda detayl bilgi
verilmesi ve yazili onam formu alinmasi sonrasi
ameliyat hazirliklar yapildi. Genel anestezi altinda
sag posterolateral torakotomi insizyonuyla sag to-
raksa ulasildi. Arkus ve desendan aortanin sag taraf
yerlesimli oldugu goriildii. Brakiosefalik arter do-
niilditkten sonra sag pulmoner arter explore edil-
meye caligildi. Fakat sa pulmoner artere, perikard
acilarak siiperior vena kava ve retroaortik innomi-
nate venin derininde ve arkasindan ulasildi ve

RESIM 1: Kontrastii (A) ve Ui¢ boyutlu (B) BT gériintUleri retroaortik innomi-
nate venin seyrini gostermektedir (yildiz).Desendan aort sag taraf yerlesim-
lidir. Aberran sol subklavyan arter desendan aortadan ¢ikmaktadir (siyah ok).
AAo: Asendan aort; DAo: Desendan aort; SVK: Superior vena kava.
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doniildi. Ardindan heparinizasyonu takiben bra-
kiosefalik arter ile sag pulmoner arter arasina 4 mm
PTFE greft ile modifiye BT sant uygulandi. Sant
sonras1 saturasyonun yikseldigi goriildii. Katlar
anatomik plana uygun olarak kapatilmas: ardindan
hasta izlemi i¢in yogun bakima transfer edildi. So-
runsuz bir iyilesme donemi ardindan hasta posto-
peratif 4. giinde taburcu edildi.

I TARTISMA

Retroaortik innominate veya brakiosefalik ven
nadir goriilen bir sistemik venoz doniis anoma-
lisi olup ilk olarak 125 y1l 6nce Kershner tarafin-
dan tanimlanmistir.> Retroaortik innominate ven
cogunlukla konotrunkal kardiyak ve aortik ark
anomalileri ile birliktelik gosteren vaskiiler bir
anomalidir. Sag aortik ark. ve Fallot tetralojisi
birlikteligi de sik goriilmektedir.* Sag aortik ark
anomalisi ise en sik aberan sol subklavyan arter
anomalisi ile birlikte goriilmektedir. Bu olgu-
larda desendan aorta ¢ogunlukla sag tarafta veya
orta hatta yakin yerlesimlidir.® Bu anomaliler na-
diren semptomatiktir ve ¢ogunlukla da radyolo-
jik gorintiilemede tesadiifen saptanirlar. Olgu-
muz innominate ven, Fallot tetralojisi, sag arkus
aort ve aberran sol subklavyan arter gibi birlik-
teligi sik olabilen ama nadir bir anomaliyi gos-
termektedir.

Innominate ven ve sag aortik ark varyasyon-
lar literatiirde nadirdir ve 6zellikle kardiyovas-
kiiler cerrahlar i¢in, klinik 6neme sahiptirler.
Kardiyak cerrahide duktus ligasyonu, modifiye
Blalock Taussig sant veya asamali tek ventrikiil
palyasyonunda operatif yaklagim gibi cerrahi yak-
lasgimlarda 6nemi vardir.” Agik kalp cerrahisinde
kardiyopulmoner baypas’da siiperior kaval kanu-
lasyon bu olgularda 6nemlidir. Ciinkii innominate
ven, superior vena kavaya normalden daha inferi-
ordan dokiildiginden retroaortik innominate
venin obstriksiyonundan kaginmak i¢in kanulas-
yon daha distalden yapilmalidir.* Ayrica bu ano-
mali, Glenn sant1 sirasinda sistemik ven pulmoner
arter anastomozu olusturulurken pulmoner arte-
rin eksplorasyonunu da komplike hale getirebi-

lir 89
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Cerrahi 6ncesi boyle bir sistemik vaskiiler ano-
mali varhigindan bilgi sahibi olmak cerrah i¢in
o6nemlidir. Aksi takdirde sternotomi sonrasi inno-
minate ven yoklugu seklinde yanls bir taniya vari-
labilir. Boyle hastalarda
edilemezse persistan sol superior vena kava (PSSVK)
varlig disiintilmelidir. Bu nedenle bu hastalarda
total kardiyopulmoner baypas i¢in PSSVK selektif

innominate ven tespit

olarak kanule edilmelidir. Eger normal anatomik ye-
rinde innominate ven yoklugunda PSSVK buluna-
mazsa innominate ven aort arkasinda aranmalidir.?

Sonug olarak olgumuz birbiri ile baglantili ko-
notrunkal ve arkus aort anomalisine eglik eden
nadir bir sistemik vendz anomali olan innominate
ven birlikteligine vurgu yapmaktadir. Bu anoma-
liye sahip hastalar klinik olarak asemptomatik se-
yirli olmalarina ragmen preoperatif kesin bilgiye
sahip olunmasi sol tarafli santral venoz kateter ,
kalp pili yerlestirilmesi gibi perkutan girisimlerde
ve konjenital kalp cerrahisinde 6zellikle konotrun-
kal anomalilerde cerrahi stratejiyi belirlemesi ba-
kimindan 6nem arzetmektedir.
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A Rare Case:
Dissection of Myocardium Due to
Cardiac Hydatid Cyst

Nadir Bir Olgu:
Kardiyak Hidatik Kiste Baglh
Miyokardiyum Diseksiyonu

ABSTRACT An 11-year-old boy was admitted because of weakness and anorexia. His physical ex-
amination revealed muffled cardiac sounds and pericardial effusion was seen on echocardiographic
examination. Cardiac computerized tomography revealed a mass in the myocardium, with straight
borders and a cystic appearance, which was in favor of a hydatid cyst. Echocardiography demon-
strated thinning and dissection of the apical segment of the left ventricle and an abscess formation.
Indirect hemagglutination test was positive; thus, albendazole treatment was initiated. The patient
was operated. Intraoperatively, purulent material was seen within the germinative membrane. After
antihelmintic and surgical therapies, the patient is completely free of symptoms.

Key Words: Thoracic surgery; echocardiography; cardiac echinococcosis

OZET Onbir yaginda erkek gocuk yorulma ve istahsizlik sikayetleri ile klinigimize bagvurdu. Fizik
muayenesinde kalp seslerinin derinden duyulmasi nedeniyle yapilan ekokardiyografik incelemede
perikardiyal efiizyon saptandi. Kardiyak bilgisayarli tomografide, diizgiin sinirh ve hidatik kist ile
uyumlu olabilecek gortiniim saptandi. Ekokardiyografik incelemede sol ventrikiil apikal segmen-
tinde incelme ve diseksiyon ile birlikte abse formasyonu gériildii. indirekt hemaglutinasyon testi-
nin pozitif olmasi tizerine albendazol tedavisine baslandi. Hasta ameliyat edildi. Operasyon sirasinda
germinatif membran i¢inde piiriilan materyel saptandi. Antihelmintik ve cerrahi tedavinin sonunda
hastanin tim semptomlari geriledi.

Anahtar Kelimeler: Torakal cerrahi; ekokardiyografi; kardiyak ekinokokkozis

Pediatr Heart J 2015;2(1):42-4

he infection caused by larval stage of Echinococcus granulosus is

known as hydatid cyst. It is most commonly seen in the liver and the

lungs, cardiac involvement is very rare. In this report, we aimed to
present a case of cardiac hydatid cyst with myocardial dissection, which is
a very rare complication of the disease.

I CASE REPORT

An 11-year-old boy, suffering from weakness, anorexia and easy fatigability
was admitted to another hospital. In the laboratory tests, hemoglobin con-
centration was 11.2 g/dl, hematocrit: 33.4%, white blood cell count
11000/mm3, platelet count 487000/mm?3, AST level 68 TU/L, and ALT level

Pediatr Heart ] 2015;2(1)
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156 IU/L. His physical examination revealed muff-
led cardiac sounds and pericardial effusion was seen
on echocardiographic (ECHO) examination. A pe-
ricardiocentesis was performed. Adenosine deami-
nase level was normal, no bacteria was seen with
Gram stain but Giemsa stain revealed 70% poly-
morphonuclear leukocytes. The specimen obtained
was purulent so an antibacterial therapy was initia-
ted along with anti-tuberculous treatment in order
to eliminate the possibility of tuberculous pericar-
ditis. A cardiac computerized tomography (CT) re-
vealed a mass in the myocardium, with straight
borders and a cystic appearance, which was in favor
of a hydatid cyst (Figure 1). Indirect hemagglutina-
tion test for ecchinococcus was positive at a titer of
1/160; thus, albendazole treatment was initiated.
The patient was then referred to our center. His
physical examination was normal. Electrocardiog-
raphy showed left bundle branch block and nega-
tive T waves in leads V5 and V6. Echocardiography
demonstrated thinning and dissection of the apical
segment of the left ventricular myocardium and an
abscess formation was recorded between the endo-
cardium and myocardium (Figure 2). A pericardial
fibrinous effusion was visible around the left ven-
tricle. The patient was operated and the mass re-
sected. Histopathological examination of the
material revealed a cuticular membrane and a fib-
rous cyst wall, which were in favor of a hydatid cyst
(Figure 3). Anti-helmintic treatment was initiated
and the patient was completely free of symptoms.
The ECG returned to normal; echocardiography
showed thinning of the apical myocardium.

I DISCUSSION

Hydatid cyst is a parasitic infection caused by the
larva of Echinococcus granulosus. The liver (60-
70%) and lungs (20-30%) are the organs most com-
monly affected. Cardiac hydatid cyst is very rare,
even in regions where hydatid cysts are endemic.
Cardiac involvement is seen in only 0.2-2% of the
cases.! In more than 50% of cases, the heart is not
the sole affected organ.? The larvae usually reach
the myocardium through the systemic, pulmonary
and coronary circulation or from neighboring
structures.?

Pediatr Heart ] 2015;2(1)
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FIGURE 2: Transthoracic echocardiography shows a left ventricular apical hy-
datid cyst.

FIGURE 3: Intraoperative photograph shows a left ventricular apical hydatid
cyst.

Clinical manifestations of cardiac hydatidosis
vary widely from asymptomatic to life-threatening
conditions, depending on the cyst number, size, lo-
cation and involvement of surrounding structures.
Cardiac hydatid cysts may remain asymptomatic or
cause minor non-specific complaints at early stages
but after reaching a significant size they can pro-
duce symptoms. The most common presentations
are chest pain (62.5%) and dyspnea (35%).* Cardiac
hydatid cysts may produce signs of an intracardiac
mass or may cause congestive heart failure. They
can also manifest with conduction abnormalities,
arrhythmias, palpitation and angina pectoris or be-
come symptomatic by compressing neighboring
structures.
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The most frequently affected site of the heart
is the left ventricle (55-60%), less common sites are
the right ventricle (15%) and interventricular sep-
tum (5-9%), whereas pericardium, left and right
atria are the least affected.’> In our case, a cyst was
located in the apical myocardium of the left ven-
tricle.

Chest radiogram, CT, magnetic resonance ima-
ging, transthoracic and transesophageal echocardi-
ography are the imaging modalities for the
recognition of cardiac hydatidosis. Serological tests
have low sensitivity and are not conclusive as app-
roximately 10 to 20 percent of patients with hepa-
tic cysts and about 40 percent with other cysts do
not produce detectable specific antibodies. ECG fin-
dings may be in favor of a subpericardial ischemia.*
In our case, the diagnosis was made with the help of
echocardiographic findings, CT and serological
tests. On the ECG, negative T waves were seen in
leads V5 and V6. The disease may easily be compli-
cated with cerebral and pulmonary embolism, car-
diac tamponade, allergic reactions and superior
vena cava syndrome.®® In our case, myocardial
thinning, along with dissection and protrusion to-
wards endocardium were seen in the posterior wall
and the apical region of the left ventricle.

Myocardial dissection due to cardiac hydatid
cyst is a very rare entity. There is only one case re-
ported previously. Kervan et al. reported a case

with intraventricular septal dissection due to a
cystic mass over the anterior intraventricular sep-
tum.'® Other potential etiological factors for myo-
cardial dissection are trauma, bacterial
endocarditis, congenital defects involving myocar-
dial development, formation of a hematoma, and
dysplasia of the coronary arteries.!® In differential
diagnosis of cardiac hydatidosis, myocardial ane-
urysms, congenital pericardial cysts, myocardial
abscesses, cystic degenerating tumors and pericar-

dial hematomas should be considered.!®

The definitive treatment of cardiac echino-
coccosis is surgical extraction of the cyst under car-
diopulmonary bypass. Considering the possibility
of dangerous complications, surgical treatment is
necessary even in asymptomatic patients. In our
case, the cyst wall was separated and excised while
he received oral albendazol twice daily prior to the
operation and continued until six months after sur-
gery. On follow-up, postoperative ECG and echo-
cardiography ruled out myocardial ischemia.
Cardiac hydatid cyst is a rare disease without spe-
cific symptoms but severe complications.

As hydatidosis is a rather common problem in
our country, we aimed to draw attention to this en-
tity and share our experience on this rare case with
myocardial dissection, a complication which has
very rarely been reported previously in the litera-
ture.

Solano Remirez M, Urbieta Echezarreta MA,
Alvarez Frias MT, Gonzélez Arencibia C,
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Yenidogan Doneminde Sag Ventrikiil
Cikim Yolu Stenti ile Perkiitan Palyasyon
Saglanmis Fallot Tetralojisi Tanil1 Olguda

Tam Diizeltme

Total Correction in a Tetralogy of Fallot Patient Who
was Percutaneously Palliated with Right Ventricular
Outflow Tract Stenting During Neonatal Period

OZET Sag ventrikiil gikim yolu (RVOT) darligi olan konjenital kalp hastaliklarinda siyanoz ve/veya
yiiksek sag ventrikiil basinc1 nedeniyle miidahale gerekebilir. Bu tip konjenital kalp hastaliklardan
en sik goriileni Fallot tetralojisi olup, tedavisinde nihai hedef tam diizeltmedir. Ancak nihai tamirin
zor oldugu diisiik kilolu ve yenidogan dénemindeki hastalarda palyatif tedavi gerekebilir. Bu olgu-
larda cerrahi sant, duktus arteriosusa stent, pulmoner balon valvuloplasti veya RVOT stenti ile ge-
¢ici palyasyon saglanmaktadir. Bu yazida Fallot tetralojisi tanili ve diisiik saturasyonlu bir yenidogan
olgusu sunulmustur. Bu olguya yenidogan déneminde bagarihi palyatif RVOT stenti yerlestirilmistir.
Olgu dort aylik oldugunda bu stentin daralmasi tizerine RVOT stenti igine ikinci stent yerlestirilmis
ve hasta yedi aylik oldugunda basarili bir sekilde tam diizeltme operasyonu yapilmustir.

Anahtar Kelimeler: Sag ventrikiil ¢ikim yolu stenti; yenidogan; fallot tetralojisi

ABSTRACT In case of cyanosis or elevated right ventricular pressure, intervention might be indi-
cated in congenital heart diseases with right ventricular outflow (RVOT) obstruction. Tetralogy of
Fallot is the most frequent of this type of congenital heart diseases and total correction is the ulti-
mate aim. But in case of neonates and infants with low body weight palliation might be needed
where the total correction seems difficult. In these patients, surgical shunt procedures, ductal stent
implantation, pulmonary balon valvuloplasty or RVOT stenting might be the palliative procedure
of choice. In this case report, a neonate with low oxygen saturation with the diagnosis of Tetralogy
of Fallot was presented. A successful palliation with RVOT stenting was performed during the
neonatal period and a second stent was placed inside the first one due to constriction of the first stent
at the age of 4 months. Total correction was performed successfully at the age of seven months.

Key Words: Right ventricular outflow; newborn; tetralogy of fallot
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ag ventrikiil ¢ikim yolu (RVOT) darliklar1 Fallot tetralojisi, ¢ift ¢ikigl

sag ventrikiil gibi konjenital kalp hastaliklarinin bir pargasi olarak go-

rilebilmektedir. RVOT darliklarinda gelisen pulmoner stenoz nede-
niyle sistemik ya da suprasistemik sag ventrikiil (RV) basinci ve azalmig
pulmoner kan akimi etkisiyle gelisen siyanoz baslica tedavi endikasyonla-
rindandir. Tedavi palyatif veya tam diizeltme seklinde yapilmaktadir.'?

Glinimiizde artan cerrahi tecriibe ve teknik ilerlemeler sayesinde Fal-
lot tetralojisi tanili olgularin tam diizeltme ameliyatlarinda oldukea iyi so-
nuclar alinmaktadir. Bu olgularda diisiitk dogum agirligi, yenidogan
doneminde olmak, sistemik hastaliklarin eslik etmesi, ilave konjenital ano-
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maliler, metabolik asidoz gibi yiiksek riskli durum-
lar tam diizeltme ameliyat1 bagarisin1 6nemli
oranda diisiirmektedir. Yiiksek riskli olgularda pal-
yasyon yontemleri uygulanarak tam diizeltme ame-
liyatina hazirlik yapilmaktadir.?

Literatiirde, RVOT darlig1 olan ve tam diizelt-
meye uygun olmayan veya yiiksek riskli olan olgu-
larda transkateter RVOT stenti yerlestirilmesi ile,
cerrahiye alternatif, giivenli ve efektif palyasyon
saglanan olgular bildirilmigtir.*¢

Bu yazida, yenidogan doneminde RVOT stenti
yerlestirilmig Fallot tetralojisi tanili bir olgu sunul-
mugtur. Olguya dort aylik oldugunda stentin da-
ralmasi tizerine RVOT stenti icine ikinci bir stent
yerlestirilmistir. Hasta7 aylik oldugunda basarili
olarak tam diizeltme operasyonu uygulanmistir.

I OLGU SUNUMU

Aralarinda akraba evliligi olmayan 26 yasinda baba
ile 21 yasinda annenin 1.¢ocugu olarak normal spon-
tan dogum ile 3000 gram dogan bebek morarmasi
nedeni ile yonlendirildi. Agirligi 3000 gram (50-75
P), boy 53 cm (50-75 P), bas cevresi 46 cm (>97 P)
olarak o6l¢iildii. Fizik muayenesinde genel durum
koti, kalp tepe atimi 136/dakika, S1 normal, S2 sert,
dinlemekle apekste 1/6 sistolik iifiirlim mevcuttu.
Solunum dispneik, tagipneik, solunum sayis: 50/da-
kika, dinlemekle solunum sesleri kaba, batin rahat, 3
cm palpabl hepatomegali mevcuttu. Sag kulak age-
nezisi, mikrognati, sendromik yiiz gériiniimii ve 6n
fontanelde belirgin genislik (3 cm x 3 c¢cm) vard.
Gelis saturasyonu %40 ve tansiyonu 65/40 mmHg
idi. Teleradyografisinde tahta pabug goriiniimii ve
12 kanalli elektrokardiyografide sag ventrikil hi-
pertrofisi ile uyumlu bulgular saptand:. Yapilan eko-
kardiyografik incelemesinde ventrikiiler septumda
malaligment genis defekt ve iki yonlii sant, outlet
septumun anterosefal malaligmenti nedeniyle sag
ventrikiil ¢ikim yolunda daralma, bu bélgeden iti-
baren renkli Doppler ile tiirbiilan akim ve CW
Doppler ile 50 mmHg gradiyent, aortanin interven-
trikiiler septum tizerinde %50 dekstropoze oldugu
ve renkli akim ¢ap1 1 mm 6lgiilen patent duktus ar-
teriosus saptandi. Pulmoner kapak anulusu 5 mm (z
skoru: -3), sag pulmoner arter (RPA) 3 mm (z skoru:
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-4), sol pulmoner arter (LPA) 3 mm (z skoru: -4) ve
inen aorta 6 mm (z skoru: +0,2) dlciilen hastaya Fal-
lot tetralojisi tanist konuldu. Entiibe edilen ve Pros-
taglandin E1 baglanan hastanin izlemde saturasyonu
9%50’nin tizerine ¢ikmadi. Kan gazinda metabolik
asidoz (pH:7,2, HCO5:12, BE:-15) saptandi. RVOT’ye
stent yerlestirilmesine karar verildi.

Hastanin islemi genel anestezi altinda gercgek-
lestirildi. Sefazolin proflaksisi yapildiktan sonra sag
femoral vene girildi. Aort kokiine yapilan enjeksi-
yon sonrasinda koroner arter anatomisinin normal
oldugu, sag ventrikiil ¢cikim yolunda koroner arter
olmadig: saptandi. RVOT enjeksiyonunda sag ven-
trikiiliin hipertrofik oldugu, sag ventrikiil ¢ikim yo-
lunun ileri derecede daraldigs, sag ve sol pulmoner
arterlerin hipoplazik oldugu izlendi (Resim la-1b).
RVOT anatomisi belirlendikten sonra, 5 F JR4 gui-
ding kateteri, hidrofilik guidewire yardimi ile an-
tegrat yoldan sag pulmoner artere ilerletildi.
Hidrofilik guidewire ¢ikartilarak 0,014 koroner
extrastiff guidewire pulmoner arter distaline yer-
lestirildi ve RVOT’de 4,5 mmx13 mm koroner stent
(Liberté Boston Scientific Corp., Natick, MA, ABD)
acildi. Koyulan stentin ¢ap1 infindibulumun diastol
stiresindeki ¢apindan 1-2 mm daha genis olarak ter-
cih edildi. Kontrol enjeksiyonda RVOT’den gegen
kontrast miktarinin belirgin artmis oldugu , pulmo-
ner arterlerin daha iyi kontrast aldigi gorildi
[Resim 1c, d, Video 1 (Video, derginin elektronik
kopyasindan seyredilebilir)]. Total floroskopi siiresi
13 dakika ve toplam iglem siiresi 60 dakika idi. Sa-
turasyonu islem sonrasinda %92 olan hasta entiibe
sekilde yogun bakima alindi. PGE1 kesildi. Milri-
non 0,5 mikrogram/kg/dakika, adrenalin 0,05 mik-
rogram/kg/dakika, aspirin 5 mg/kg giinde tek doz ve
heparin 15 IU/kg/saatten infiizyon (Ikinci aspirin
dozundan sonra kesildi) olacak sekilde baslandu. Is-
lemden 12 saat sonra ekstiibe edildi. Tki giin yogun
bakim ve ii¢ giin serviste izlenen hasta kontrole gel-
mek tizere oda havasinda %90-92 saturasyon ile ta-
burcu edildi.

Taburculuktan bir hafta sonra beyin cerrahisi
klinigi tarafindan hidrosefaliye yonelik ventrikii-
loperitoneal sant islemi yapildi. Yapilan genetik in-
celemesinde DiGeorge Sendromu tanisi konuldu.
Periyodik olarak kontrol edilen hasta dért aylik ol-

Pediatr Heart ] 2015;2(1)



YENIDOGAN DONEMINDE SAG VENTRIKUL GIKIM YOLU STENTI...

Ibrahim Cansaran TANIDIR ve ark.

RESIM 1: a: On-arka projeksiyonda ana pulmoner artere yapilan enjeksiyon ile pulmoner arterlerin hipoplazik oldugu gértilmekte, b: Sol lateral projeksiyonda
sag ventrikiil apeksine yapilan enjeksiyon ile sag ventrikil ¢ikim yolunun kas tabakasi nedeni ile ileri derecede daraltiimis oldugu gorlimekte, ¢: RVOT na stent
konulmasi sonrasi, sag ventrikiil apeksine én-arka projeksiyonda yapilan enjeksiyonda pulmoner arterlere daha iyi kontrast madde gértilmekte, d: Sol lateral pro-
jeksiyonda sag ventrikiil apeksine yapilan enjeksiyonda stent akimin iyi oldugu gortiimekte.

dugunda saturasyonunun %62’ye diismesi iizerine
tekrar yatirilarak, kalp kateterizasyonu ve anjiyo-
grafi tekrarlandi. Anjiyografide RVOT bolgesine
konulan stentin neointimal proliferasyona bagl i¢i-
nin ve hipretrofiye kas bantlar1 nedeni ile de ven-
trikiil tarafinin daraldig gozlendi (Resim 2a, b).
Yukarida tanimlanan prosediirle RVOT’deki sten-
tin icine hem pulmoner tarafi hem de RVOT tara-
fim1 kapsayacak sekilde 5 mmx20 mm periferik
stent (Liberté Boston Scientific Corp., Natick, MA,
ABD) ikinci bir stent koyuldu [Resim 2c, d, Video
2 (Video, derginin elektronik kopyasindan seyre-
dilebilir)]. Tkinci stent sonrasi saturasyonun %87’ye
yiikseldigi gozlendi. Hastanin izleminde yapilan 24
saatlik ritim holter monitorizasyonunda aritmi sap-
tanmadi.

Pediatr Heart ] 2015;2(1)

Yedinci aya ve 9 kilograma ulasan olgunun sa-
turasyonunun %70’e diismesi iizerine yapilan eko-
kardiyografide stent akiminin azaldigi goriildii.
RPA 5 mm (z skoru: +1), LPA: 7 mm (z skoru: +1,2),
inen aorta 8 mm (z skoru: +0,5), Mc Goon orani 1,9
saptanan hastanin pulmoner arter yataginin iyi ol-
masl iizerine tam diizeltme yapilmasina karar ve-
rildi. Tam diizeltme operasyonu yapilan hasta
postoperatif 7. glinde taburcu edildi. Operasyon
sonrasi ikinci ay kontroliinde olan olgu sorunsuz
izlenmektedir.

I TARTISMA

RVOT darliklari; Fallot tetralojisi, RV hipoplazisi,
Noonan sendromu ve ¢ift ¢ikigh sag ventrikil ile
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RESIM 2: a: On-arka projeksiyonda sag ventrikiile yapilan enjeksiyon ile pulmoner arter kan akiminin azaldii ve stentin daraldigi goriilmete, b: Sol lateral pro-
jeksiyonda sag ventrikil apeksine yapilan enjeksiyon ile stentin ventrikil kisminin daraldidi ayrica kas hipertrofisine bagl stentin ventrikiil tarafinda bir miktar
darlik oldugu gériilmekte, ¢: RVOT’nda bulunan stentin icine stent konulmasi sonrasi, sag ventrikiil apeksine én-arka projeksiyonda yapilan enjeksiyonda pul-
moner arterlere daha iyi kontrast madde gorilmekte, d: Sol lateral projeksiyonda sad ventrikiil apeksine yapilan enjeksiyonda stent akimin iyi oldugu goriilmekte.

birlikte goriilebilir. Bu olgularda azalmis pulmoner
kan akimi nedeniyle gelisen siyanoz, transkateter
(balon valviiloplasti, stent) veya cerrahi tedavi yon-
temleri ile miidahale gerektirir.!?

Fallot tetralojisinde nihai hedef tam diizelt-
medir. Glintimiizde cerrahi tecriibe ve cihaz dona-
nimi gelistikce tedavi stratejisinde yas kii¢iillmeye
baglamistir. Bazi kliniklerde yenidogan doneminde
dahi cerrahi tam diizeltme yapilabilmektedir ve
mortalite <%5 olarak bildirilmektedir.? Yenidogan
déneminde tam diizeltmenin avantajlar1 olarak si-
yanozun derinlesmemesi, sag ventrikiil hipertrofi-
sinin ve fibrozisin minimal olmasi, santa bagli sol
ventrikiiliin voliim yiikiinden kaginilmas: ve aritmi
riskinin daha az olmasi ileri siirtiilmistiir. Deza-

48

vantaj olarak olgularin postoperatif strese daha
fazla maruz kalmasi, yogun bakimda kalis siiresi-
nin daha uzun olmasi, ¢cogunlukla transanuler yama
gerektirdiginden dolay1 pulmoner yetersizlik gelis-
mesi ve norolojik hasarin daha fazla olmas: olarak
belirtilmigtir.?

Agir siyanoz, yenidogan donemi, diisiik viicut
agirhig, sistemik diger hastaliklar, pulmoner yatagin
yetersiz gelismesi ve ciddi asidoz gibi kardiyopul-
moner baypas altindaki tam diizeltme operasyonun
yiiksek riskli oldugu durumlarda, palyatif yontem-
lere gereksinim duyulabilmektedir. Palyasyon yon-
temlerindeki genel amag sistemik yapidan pulmo-
ner arter arasina yeterli kan ge¢mesini saglamak-
tir. Bunun i¢in cerrahi modifiye Blalock-Taussig

Pediatr Heart ] 2015;2(1)
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(mBT) sant1, duktus arteriosusa stent yerlestiril-
mesi, pulmoner balon valvuloplasti (pulmoner dar-
lig1 6n planda olan olgularda) ve RVOT stenti
islemleri yapilabilmektedir.*>

Blalock-Taussig sant cerrahi palyasyonu son-
rasinda pulmoner arter distorsiyonu, frenik ve la-
ringeal rekurren sinir hasari, silotoraks, sant
tikanmasi, oversirkiilasyon ve 6liim gibi kompli-
kasyonlar gozlenebilmektedir.®” Bir caligmada ye-
nidogan BT sant uygulanan olgularin %35’inde
RPA’de en az orta distorsiyon ve %60’1nda trans-
kateter girisim ihtiyaci oldugu ifade edilmigtir.”

Duktus arteriosusa stent yerlestirilmesi ikinci
palyasyon segenegidir. Ancak duktusun pozisyo-
nunun uygun olmas: gerekmektedir.® Bizim olgu-
muzda duktus ¢ok ince olmasi nedeniyle duktus
stentine uygun bulunmadi.

Pulmoner balon valvuloplasti palyasyonu gii-
venle uygulanan bir diger secenektir. Bu yontemin
ozellikle 6nemli diizeyde valviiler darlig1 olan has-
talarda etkin oldugu, ancak ciddi infundibuler ste-
nozlu olan olgularda etkisiz kaldig: belirtilmisgtir.
Ayrica bagka bir ¢alismada pulmoner balon valvu-
loplasti igleminin, RVOT’a stent yerlestirmeye
gore; basing gradiyentini daha az diistirdiigii ve pul-
moner arter gelisimine etkisinin daha az oldugu
bildirilmigtir.®°

RVOT’na stent implantasyonu dérdiincii pal-
yasyon secenegidir. Cerrahi girisimin yiiksek
riskli oldugu durumlar, ilave konjenital malfor-
masyonlar ve ailenin cerrahiyi istememesi gibi
durumlarda kullanilabilmektedir.?*# Stent im-
plantasyonu ile olabilecek en 6nemli komplikas-
yonlar stent migrasyonu, ventrikiiler aritmiler,
stentin kirilmas: ya da kollapsi, tekrarlayan ste-
nozdur. Islem sonrasi serbest pulmoner yetersizlik
gelismesine ragmen hemodinamik sorun olusma-
maktadir.®

Pediatr Heart ] 2015;2(1)

Dohlen ve ark. 1994 ve 2007 yillar: arasinda
dokuz hastaya 11 RVOT stenti yerlestirmislerdir.
Isleme bagl komplikasyon gozlenmemis, iki olguya
izlemde yeniden stent yerlestirilmek zorunda ka-
linmig ve izlemde alt1 hasta tam diizeltme ameli-
yat1 olabilmistir. Oksijen saturasyonunun yeterli
diizeyde yiikseldigini ve pulmoner arter gelismesi-
nin yeterli oldugunu bildirmislerdir."

Stent implantasyonu sonrasi izlemlerde 1,5 ay
sonra Fallot tetrolojili bir hastada stent bolgesinde
intimal hiperplaziye bagl olarak saturasyonda diis-
mesi bildirilmigtir.?

Castleberry ve ark. 2008-2010 yillar1 arasinda
RVOT darlig: olan yiiksek riskli 6 olguya RVOT
stenti iglemi yapmiglar. Komorbid durumlardan
otiirii dort olguyu tam diizeltmeye tasiyabilmigler-
dir. Ayn1 donemde, benzer agirlig: ve yasi olan BT
sant yapilmis dort yenidogan olgu ile tam diizeltme
operasyonu kiyaslandiginda pulmoner arter ¢aplari,
ameliyat edilme zamani, ameliyat siiresi ve hasta-
nede kalig siiresi anlaminda fark saptanmamigtir."!

Bang ve ark. 2150 gramlik bir Fallot tetrolojili
olguya yenidogan doneminde RVOT stent implan-
tasyonu yapmis. Taburcu edilen olgu 80 giinliik ve
4,9 kg agirhiginda iken saturasyon diistikliigii nede-
niyle yeniden hastaneye yatirilmis. Yapilan anji-
yografide pulmoner arter gelisiminin iyi olmas:
nedeniyle tam diizeltme uygulanmis ve sorunsuz
taburcu edilmistir.® Bizim olgumuzda da agr siya-
noz varligi ve diger komorbid sorunlar olmas: ne-
deniyle RVOT’na stent implante edilmistir.
[zlemde yeterli saturasyon yiiksekligi gdzlenmistir.
Dort aylikken stentin daralmas: nedeniyle ikinci
stent implantasyonu yapilmis ve 7 aylikken baga-
rili tam diizeltme islemi yapilmistir.

Sonug olarak RVOT darliklarinda; se¢ilmis va-
kalarda RVOT’na stent uygulanmasi cerrahiye al-
ternatif bir palyasyon olarak distiniilmelidir.
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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 igleme alin-
maktadir). Makalelerinizle ilgili tiim iglemleri de bu adresten takip edebilirsiniz.

GENEL BILGILER

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

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

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

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

ulusal ve uluslararasi tiim 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.

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

nusunda hicbir garanti vermemekte ve sorumluluk kabul etmemektedir.

Yayimlanmak i¢in génderilen makalelerin daha énce baska bir yerde yayimlanmamis 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 digi

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.html) il-
kesini kabul eder. Bu tip galismalarin varlijinda yazarlar, makalenin GEREG VE
YONTEMLER bélimtinde bu prensiplere uygun olarak galismay! yaptiklarini, kurumla-
rinin etik kurullarindan ve calismaya katilmig insanlardan “Bilgilendirilmis olur” (informed
consent) aldiklarini belirtmek zorundadir.

e Calismada “Hayvan” 6gesi kullaniimis ise yazarlar, makalenin GEREG VE YONTEM-
LER béliminde 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 bakimaksizin hastalardan
“Bilgilendirilmis olur” (informed consent) alinmalidir.

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

YAZARLARA

e Makalede “Etik Kurul Onay!” alinmasi gerekli ise; alinan belge online olarak,
www.turkiyeklinikleri.com adresinde yer alan “Makale Génderim” linkindeki bdlim-
den, makale ile birlikte génderilmelidir.

®  Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

e Makalenin degerlendirilmesi asamasinda, yayin kurulunun gerek gormesi halinde,
makale ile ilgili arastirma verilerinin ve/veya etik kurul onayi belgesinin sunulmasi ya-
zarlardan talep edilebilir.

BiYOISTATISTIKSEL DEGERLENDIRME

Tum 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 génderilmeden dnce, biyoistatistik uzmani tarafindan deger-
lendirilmeli ve uzmanin ismi yazarlar arasinda yer almalidir.

Biyomedikal dergilere gdnderilen yazilarin biyoistatistiki uygunlugunun kontroli igin ek bilgi
www.icmje.org adresinden temin edilebilir.

® Makalelerin biyoistatistiksel kurallara uygunlugu yazarlarin sorumlulugundadir.

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayin dili Tiirkge ve ingilizce’dir.

Tiirkge makalelerde Turk Dil Kurumu'nun Tirkge sozIigl veya www.tdk.gov.r adresi esas
alinmalidir.

ingilizce makaleler ve ingilizce 6zetler, dergiye génderilmeden énce dil uzmani tarafindan
degerlendirilmeli ve uzman onay! editdre sunum sayfasinda ¢zellikle belirtiimelidir. Maka-
leyi, Ingilizce yéntinden degerlendiren, yazarlardan biri degil ise bu kisinin ismi makalenin
sonunda bulunan TESEKKUR (Acknowledgement) béliiminde belirtilmelidir.

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

® Makalelerin yazim ve dil bilgisi kurallarina uygunlugu yazarlarin sorumlulugundadir.

YAYIN HAKKI

1976 Copyright Act’e gore, yayimlanmak (izere kabul edilen yazilarin her tiirli yayin hakki
dergiyi yayimlayan kuruma aittir. Yazilardaki diisiince ve éneriler timilyle yazarlarin so-
rumlulugundadir. Makale yazarlarina, yazilan karsiliginda herhangi bir Gicret 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 bolimden, makale ile birlikte gondermelidirler.

YAZI GESITLERI

Dergiye yayimlanmak tizere gdnderilecek yazi cesitleri su sekildedir;

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

malar yayimlanabilmektedir.

Yapisi:

- Ozet (Ortalama 200-250 kelime; amag, gereg ve yontemler, bulgular ve sonug bolim-
lerinden olugan, Tirkge ve Ingilizce)

- Giris

- Gereg ve Yontemler

- Bulgular

- Tartisma

- Sonug

- Tesekkiir

- Kaynaklar

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

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

konu ile ilgili basilmis yayinlarinin olmasi 8zellikle tercih nedenidir.

Yapisi:

- Ozet (Ortalama 200-250 kelime, bdlimsiiz, Tiirkge 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-

zarlari digindaki, 0 konunun uzmani tarafindan degerlendiriimesidir. gili makalenin so-

nunda yayimlanir.

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

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

Yapisi:

- Baglik ve ézet bolimleri yoktur.

- Kaynak sayisi 5 ile sinirlidir.

- Hangi makaleye (says, tarih verilerek) ithaf olundugu belirtiimeli 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; bélimsiiz, Tirkge ve ingilizce)

- Konu ile ilgili bagliklar

- Kaynaklar

Cerrahi Teknik: Ameliyat tekniklerinin ayrintili islendigi makalelerdir.

Yapisi:

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

- Cerrahi teknik

- Kaynaklar

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

mektedir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

Orijinal Gériintiiler: Literatirde nadir gdzlenen 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 arasi)

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

kitaplarin degerlendirmeleridir.

Soru Cevaplar: Tibbi konularda bilimsel eitici-6greticili§i olan soru ve cevaplar.

YAZIM KURALLARI

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

SEKIL, RESIM, TABLO VE GRAFIKLER:

-Sekil, resim, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilme-
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 ¢oziinlirlikte 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 belirtilmelidir.

' 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: Génderilen makalenin kategorisi, daha 6nce baska bir der-
giye gonderilmemis oldugu, varsa calismay! maddi olarak destekleyen kisi ve kuruluslar
ve varsa bu kuruluglarin yazarlarla olan iligkileri belirtilmelidir.
KAPAK SAYFASI: Makalenin bagligi (Tirkge ve ingilizce), tiim yazarlarin ad-soyadlari,
akademik Unvanlari, kurumlari, i 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 noktali 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 gatismasi, finansal destek, bagjis ve diger biitiin editoryal (ista-
tistiksel analiz, Ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim varsa, metnin so-
nunda sunulmalidir.
KAYNAKLAR: Ingilizce yazimalidir. Orijinal basimi Tiirkge olan kaynaklarin bagligi [ |
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 gés-
terilemez.
Kaynaklarin yazimi icin émekler (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 belirtimelidir. Ornek:
Arnici 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:
Yabanci dilde yayimlanan kitaplar igin;
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;
DOI tek kabul edilebilir on-line referanstir.

letigim:

Adres . Turk Pediatrik Kardiyoloji ve Kalp Cerrahisi Demegi
Hosdere Caddesi No: 180/4 Cankaya, Ankara/Turkiye

Tel :(0312) 212 02 00

Faks . (0312) 212 02 00

e-posta : turkpedkar@gmail.com

web . www.turkpedkar.org.tr
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SUBMITTING AN ARTICLE

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 |f “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

Al 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.

o |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:/Aurkishclinics.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.
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