BAS EDITOR - EDITOR IN CHIEF

Dr. N. Kiirsad TOKEL, Tiirkiye

BAS EDITOR YARDIMCISI - ASSOCIATE EDITOR IN CHIEF

Dr. Nazmi NARIN, Tiirkiye

EDITOR YARDIMCILARI - ASSOCIATE EDITORS

Dr. Osman BASPINAR, Tiirkiye
Dr. Ali BAYKAN, Tiirkiye
Dr. Ersin EREK, Tiirkiye
Dr. Yakup ERGUL, Tiirkiye
Dr. Firat KARDELEN, Tiirkiye
Dr. Sedef TUNAOGLU, Tiirkiye

DIL EDITORU - LANGUAGE EDITOR

Dr. Ayhan KILIC, Tiirkiye

YAYIN KURULU - EDITORIAL BOARD
Dr. Riyadh M. ABU -SULAIMAN, Saudi Arabia  Dr. Serdar KULA, Tiirkiye
Dr. Hakan AKINTURK, Germany  Dr. Matthias MULLER, Germany
Dr. Dursun ALEHAN, Tiirkiye  Dr. Kemal NISLI, Tiirkiye
Dr. Zahid AMIN, USA  Dr. Oztekin OTO, Tiirkiye
Dr. Semra ATALAY, Tiirkiye  Dr. Ender ODEMIS, Tiirkiye
Dr. Thsan BAKIR, Tiirkiye Dr. Nazan OZBARLAS, Tiirkiye
Dr. Emre BELLI, France  Dr. Mustafa PAG, Tiirkiye
Dr. Mario CARMINATI, Italy  Dr. Levent SALTIK, Tiirkiye
Dr. Mehta CHETAN, United Kingdom  Dr. C. Tayyar SARIOGLU, Tiirkiye
Dr. Ahmet GELEBI, Tiirkive  Dr. Dietmar SCHRANZ, Germany
Dr. Alpay GELIKER, Tiirkive  Dr. Shakeel QURESHI, United Kingdom
Dr. Sertag GIGEK, Tiirkive  Dr. Ruhi OZYUREK, Tiirkiye
Dr. Baharat DAVI, India ~ Dr. Thomas PAUL, Germany
Dr. Ziyad HIJAZI, USA  Dr. Ercan TUTAR, Tiirkiye
Dr. Afksendiyos KALANGOS, Switzerland  Dr. Volkan TUZCU, Tiirkiye
Dr. Tevfik KARAGOZ, Tiirkiye  Dr. Orhan UZUN, United Kingdom
Dr. Ziibeyir KILIC, Tiirkiye  Dr. Birgiil VARAN, Tiirkiye



Dr.
Dr.
Dr.
Dr.

Dr.

Dr.
Dr.
Dr.

D

~

Dr.
Dr.
Dr.

Dr.

Dr.
Dr.
Dr.
Dr.

D

1

Dr.

Koray AK, Tiirkiye

Figen AKALIN, Tiirkiye

Auf AKCEViN, Tiirkiye

Gayaz AKGURIN, Tiirkiye

. Celal AKDENIZ, Tiirkiye

Alper AKIN, Tiirkiye

Emin Alp ALAYUNT, Tiirkiye
Dursun ALEHAN, Tiirkiye

. Sevcan ALINC ERDEM, Tiirkiye
. Nahide ALTUG, Tiirkiye

. Zuhal ARITURK ATILGAN, Tiirkiye
. Derya ARSLAN, Tiirkiye

. Sait ASLAMACI, Tiirkiye

. Semra ATALAY, Tiirkiye

. Yitksel ATAY, Tiirkiye

Canan AYABAKAN, Tiirkiye
Tayfun AYBEK, Tiirkiye

Aysel AYDIN KADERLI, Tiirkiye
. Umrah AYDOGAN, Tiirkiye

. Mehmet Fatih AYIK, Tiirkiye

. Ebru AYPAR, Tiirkiye

. Abdiilkadir BABAOGLU, Tiirkiye
. Thsan BAKIR, Tiirkiye

Ali Rahmi BAKILER, Tiirkiye
Sevket BALLI, Tiirkiye

Ahmet BALTALARLI, Tiirkiye
Osman BASPINAR, Tiirkiye

. Zeynep BASTUZEL EYILETEN, Tiirkiye
Dr.
Dr.
Dr.
Dr.
Dr.

Ali BAYKAN, Tiirkiye

Kemal BAYSAL, Tiirkiye

Tamer BAYSAL, Tiirkiye

Meki BILICI, Tiirkiye

Fatih Koksal BINNETOGLU, Tiirkiye
. Ozlem Mehtap BOSTAN, Tiirkiye

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr.
D

Dr.

D
D
D
D
D
D
D
D
D

= 5 K R =5 K

~

O 9999y 9y g g g
= K R 5 X 5 " K~

D
Dr.
Dr.

N

Dr.
Dr.

]

jad

jal

Naci CEVIZ, Tiirkiye
Hakan CEYRAN, Tiirkiye
Senol COSKUN, Tiirkiye
Ahmet GELEBI, Tiirkiye
Alpay CELIKER, Tiirkiye
Ibrahim Tlker GETIN, Tiirkiye
Ayhan GEVIK, Tiirkiye
Sertag CICEK, Tiirkiye
Murat CIFTEL, Tiirkiye
Ergiin GIL, Tiirkiye

Enver DAYIOGLU, Tiirkiye
Fadli DEMIR, Tiirkiye

. Fikri DEMIR, Tiirkiye

. Ibrahim Halil DEMIR, Tiirkiye

. Tevfik DEMIR, Tiirkiye

. Mustafa Kemal DEMIRAG, Tiirkiye
. Metin DEMIRCIN, Tiirkiye

. Embiya DILBER, Tiirkiye

. Aygiin DINDAR, Tiirkiye

. Riza DOGAN, Tiirkiye

. Mustafa DOGAN, Tiirkiye

. Ibrahim ECE, Tiirkiye

. R. Nurten EKER OMEROGLU, Tiirkiye
. Filiz EKICI, Tiirkiye

. Ozlem ELKIRAN, Tiirkiye

. Abdullah ERDEM, Tiirkiye

. llkay ERDOGAN, Tiirkiye

. Ersin EREK, Tiirkiye

. Dilek ERER, Tiirkiye

. Yakup ERGUL, Tiirkiye

Ayse Giiler EROGLU, Tiirkiye
Halil ERTUG, Tiirkiye
Selman GOKALP, Tiirkiye
Mustafa GULGUN, Tiirkiye

DANISMA KURULU - ADVISORY BOARD

. Ibrahim Hakan GULLU, Tiirkiye

. Nazlithan GUNAL, Tiirkiye

. Dolunay GURSES, Tiirkiye

. Barig GUVEN, Tiirkiye

. Murat GUVENER, Tiirkiye

. Alper GUZELTAS, Tiirkiye

. Velit HALIT, Tiirkiye

. Olgu HALLIOGLU KILING, Tiirkiye
. Bugra HARMANDAR, Tiirkiye

. Ali Can HATEMI, Tiirkiye

. Sertag HAYDIN, Tiirkiye

. Eyiip HAZAN, Tiirkiye

. Abdussemet HAZAR, Tiirkiye

. Hasim HUSREVSAHI, Tiirkiye

. Coskun IKIZLER, Tiirkiye

. Erkan IRIZ, Tiirkiye

. Gillden KAFALI, Tiirkiye

. Mehmet KARACAN, Tiirkiye

. Selmin KARADEMIR, Tiirkiye

. Cem KARADENIZ, Tiirkiye

. Tevfik KARAGOZ, Tiirkiye

. Cemsit KARAKURT, Tiirkiye

. Zehra KARATAS, Tiirkiye

. Firat KARDELEN, Tiirkiye

. Hakki KAZAZ, Tiirkiye

. Hasan Tahsin KECELIGIL, Tiirkiye

. Mehmet KERVANCIOGLU, Tiirkiye
. Ayhan KILIC, Tiirkiye

. Zubeyir KILIC, Tiirkiye

. Metin KILINGC, Ttirkiye

Dr.
Dr.
Dr.
Dr.

Mustafa KIR, Tiirkiye

Ayse Esin KIBAR, Tiirkiye
Biilent KOCA, Saudi Arabia
Abdullah KOCABAS, Tiirkiye



Dr.
Dr.

D

N

g o
NN

Giilendam KOCAK, Tiirkiye
Fersat KOLBAKIR, Tiirkiye

. Mustafa KOSECIK, Tiirkiye
Dr.
Dr.
Dr.
. Osman KUGUKOSMANOGLU, Tiirkiye
. Mustafa Koray LENK, Tiirkiye

. R.Ertiirk LEVENT, Tiirkiye

. Siikrit MERCAN, Tiirkiye

. Timur MESE, Tiirkiye

. Sadik Kivang METIN, Tiirkiye

. Nazmi NARIN, Tiirkiye

. Kemal NTSLL Tiirkiye

. Dursun ODABAS, Tiirkiye

. M. Burhan OFLAZ, Tiirkiye

. Deniz OGUZ, Tiirkiye

. Levent OKTAR, Tiirkiye

. Faik Fevzi OKUR, Tiirkiye

. Vedat OKUTAN, Tiirkiye

. Seref OLGAR, Tiirkiye

. Hagim OLGUN, Tiirkiye

. Biilent ORAN, Tiirkiye

. Oztekin OTO, Tiirkiye

. Burhan OCAL, Tiirkiye

. Ender ODEMIS, Tiirkiye

. Cevat Naci ONER, Tiirkiye

. Taliha ONER, Tiirkiye

. Utku Arman ORUN, Tiirkiye

. Nazan OZBARLAS, Tiirkiye

. Osman OZDEMIR, Tiirkiye

. Mehmet Emin OZDOGAN, Tiirkiye

Serdar KULA, Tiirkiye
Ali KUTSAL, Tiirkiye
Serdar KUGUKOGLU, Tiirkiye

Dr.

D
D
D
D
D

D

g 9 Y9 g g g
¥ F K R 5 X X =

D

~

D
D

~

Dr.

D
D
D

g U9 g g gy
= R X X 5 =X K

]

al

jad

jal

ol

2l

jal

ol

]

Senem OZGUR, Tiirkiye
Murat OZEREN, Tiirkiye
Kanat OZISIK, Tiirkiye
Sitheyla OZKUTLU, Tiirkiye
Kazim OZTARHAN, Tiirkiye
Funda OZTUNG, Tiirkiye

. 1sa OZYILMAZ, Tiirkiye

. Arif Ruhi OZYUREK, Tiirkiye
. Feyza Aysenur PAC, Tiirkiye

. Mustafa PAC, Tiirkiye

. Hiiseyin Hakan POYRAZOGLU, Tiirkiye
. Giil SAGIN SAYLAM, Tiirkiye
. Orhan Kemal SALIH, Tiirkiye
. I. Levent SALTIK, Tiirkiye

. Ali SARIGUL, Tiirkiye

. 0. Nejat SARIOSMANOGLU, Tiirkiye
Dr.

A. Biilent SARITAS, Tiirkiye

. Turkay SARITAS, Tiirkiye
Dr.

Arda SAYGILI, Tiirkiye

. Evren SEMIZEL, Tiirkiye

Ahmet SERT, Tiirkiye

Atilla SEZGIN, Tiirkiye

Erdem Ering SILISTRELI, Tiirkiye
Metin SUNGUR, Tiirkiye

Selami SULEYMANOGLU, Tiirkiye

. Murat SAHIN, Tiirkiye

. Ahmet SASMAZEL, Tiirkiye

. Berna SAYLAN CEVIK, Tiirkiye
. Itk SENKAYA SIGNAK, Tiirkiye
. Irfan TASOGLU, Tiirkiye

. Vedide TAVLI, Tiirkiye

. Emin TIRELI, Tiirkiye

. N.Kiirsad TOKEL, Tiirkiye

. Sedef TUNAOGLU, Tiirkiye

. Hasan Ercan TUTAR, Tiirkiye

. Volkan TUZCU, Tiirkiye

. Sadi TURKAY, Tiirkiye

. Halil TURKOGLU, Tiirkiye

. Riza TURKOZ, Tiirkiye

. Birsen UCAR, Tiirkiye

. Tayfun UCAR, Tiirkiye

. Sevket Baran UGURLU, Tiirki ye

Dr. Adnan UYSALEL, Tiirkiye

. Ziilal ULGER TUTAR, Tiirkiye
. Nurettin UNAL, Tiirkiye
. Abdurrahman UNER, Tiirkiye

Dr. Kazim UZUM, Tiirkiye

. Birgiil VARAN, Tiirkiye

. Can VURAN, Tiirkiye

. Yalim YALCIN, Tiirkiye

. Yusuf Kenan YALCINBAS, Tiirkiye
. Taner YAVUZ, Tiirkiye

. Talat Mesud YELBUZ, Germany

. Ayse YILDIRIM, Tiirkiye

. Selman Vefa YILDIRIM, Tiirkiye

. Is11 YILDIRIM BASTUHAN, Tiirkiye
. Cenk Eray YILDIZ, Tiirkiye

. Mustafa YILMAZ, Tiirkiye

. Erdal YILMAZ, Tiirkiye

. Osman YILMAZ, Tiirkiye

. Murat Muhtar YILMAZER, Tiirkiye
. Yilmaz YOZGAT, Tiirkiye

. Cenap ZEYBEK, Tiirkiye



TURK PEDIATRIK KARDIYOLOJi VE KALP CERRAHISi DERNEGI
ADINA SAHIBI
Dr. Nazmi NARIN

SORUMLU YAZI iSLERi MUDURU
Dr. Nazmi NARIN

YONETIM YERI
Tirk Pediatrik Kardiyoloji ve Kalp Cerrahisi Dernegi
Hosdere Caddesi No: 180/4 Cankaya, ANKARA

Tel : (0312) 21202 00
Faks : (0312) 21202 00
web . www.turkpedkar.org.tr
e-posta : turkpedkar@gmail.com

YAYIN PERIYODU VE TURU

Pediatric Heart Journal 3 ayda bir olmak Uzere yilda 4 sayi yayinlanir (Mart-
Haziran-Eylul-Aralik).

Yerel sureli yayin.

ADRES DEGISIKLIKLERI

Derginin yayinlandigi tarihlerden en az 15 giin énce dernek yazisma adresine
bildirilmelidir. Zamaninda yapiimayan bildirimler nedeniyle derginin aboneye ulas-
mamasindan yayinci sorumlu tutulamaz.

YAYIN HAKKI

Pediatric Heart Journal'de yayinlanan yazilar, resim, sekil ve tablolar yayincinin yazili
izni olmadan kismen veya tamamen herhangi bir vasita ile basilamaz, ¢ogaltilamaz.
Bilimsel amagla kaynak gdstermek kaydiyla 6zetleme ve alinti yapilabilir.

BASILDIGI YER-BASIMCI-YAYIMCI

Ortadogu Reklam Tanitim Yayincilik Turizm Egitim ingaat Sanayi ve Ticaret
A.S. (Tirkiye Klinikleri)

Tirkocag Cad. No:30 06520 Balgat/Ankara/Tirkiye

Tel 10312 286 56 56

Faks ~ :031222004 70

e-posta : info@turkiyeklinikleri.com

web : www.turkiyeklinikleri.com

Basima verilis tarihi: 06.04.2016

ISSN: 2148-4910
Online ISSN: 2458-7591

THE OWNER ON BEHALF OF
TURKISH PEDIATRIC CARDIOLOGY AND CARDIAC SURGERY SOCIETY
Dr. Nazmi NARIN

MANAGING CLERICAL DIRECTOR
Dr. Nazmi NARIN

ADDRESS FOR MANAGEMENT

Turkish Pediatric Cardiology and Cardiac Surgery Society
Hosdere Caddesi No: 180/4 Cankaya, ANKARA

Phone : (0312) 212 02 00

Fax : (0312) 2120200

web  : www.turkpedkar.org.tr

e-mail : turkpedkar@gmail.com

PUBLICATION TYPE AND PERIODS

Pediatric Heart Journal is published 4 times a year (March-June-September-
December).

Local periodic publication.

CHANGE OF ADDRESS

Notify the subscription office for the change of address at least 15 days before the
date of issue. The publisher will not be responsible from any lost resulting from an
address change if not informed.

COPYRIGHT

All articles, images, figures and tables published in this journal are protected by
Copyright. No material published in this journal may be reproduced or duplicated
partially or totally without the written permission from the copyright holder. Permis-
sion is not required to cite or summarize the publications for scientific purposes in
the condition that a full reference to the source is shown.

PUBLISHING HOUSE-PUBLISHER

Ortadogu Advertisement Presentation Publication Tourism
Education Construction Industry and Trade Co. (Tiirkiye Klinikleri)
Turkocagi Cad. No:30 06520 Balgat/Ankara/Turkey

Phone  : +90 312 286 56 56

Fax 149031222004 70

e-mail  :info@turkiyeklinikleri.com

web - www.turkiyeklinikleri.com



169

174

182

189

194

Cilt Vol2 Say1No4 Yil Year 2015

ICINDEKILER CONTENTS

ORIJINAL ARASTIRMALAR ORIGINAL RESEARCH ARTICLES

Effects of a Combination of Spironolactone, Furosemide and Captopril on

Blood Electrolyte Levels of Infants with Congestive Heart Failure Due to Congenital Heart Disease
Dogustan Kalp Hastalig1 Nedeniyle Konjestif Kalp Yetersizligi Olan Bebeklerde

Spironolakton, Furosemid, Kaptopril Kombinasyonunun Kan Elektrolit Diizeylerine Etkileri

Alev ARSLAN, Nazan OZBARLAS, Sevcan ERDEM, Osman K UC UKOSMANOGLU

Evaluation of Cardiac Functions in Children with Familial Mediterranean Fever
Ailevi Akdeniz Atesi Olan Cocuklarda Kardiyak Fonksiyonlarin Degerlendirilmesi
Pelin AYYILDIZ HACIOMEROGLU, Yonca ACIKGOZ, Taner KASAR, Erkut OZTURK,

Ibrahim Cansaran TANIDIR, Ismail ISLEK

Yenidoganda Kardiyoloji Konsiiltasyonu: Kardiyak Anomali Siklig1 ve Etiyolojik Faktorler
Cardiology Consultation in Neonates: The Incidence of Cardiac Anomaly and the Ethiological Factors
Saadet CELIK CENGIZ, Ali Rahmi BAKILER, Ulas KARADAS, Kay1 ELIACIK, Sule DEMIR,

Buket DOGRUSOZ, Esra ARUN OZER

Ufiiriimlia Gocuklarin Degerlendirilmesi
Evaluation of Children with Cardiac Murmur

Nurdan EROL, Yusuf Izzet AYHAN, Fatma Tuba ALTIN COSKUN, Merve KISIOGLU

OLGU SUNUMLARI CASE REPORTS

Left Ventricular Outflow Tract Obstruction and Aortic Insufficiency Caused by

Accessory Mitral Valve: Case Report

Aksesuar Mitral Kapagin Neden Oldugu Sol Ventrikiil Cikis Yolu Obstriitksiyonu ve Aort Yetersizligi
Taner KASAR, Isa OZYILMAZ, Mehmet Bedir AKYOL, Sertac HAYDIN, Alper GUZELTAS



197

200

203

207

211

214

218

Contralateral Sequestration in Right-Sided Scimitar Syndrome Presenting with

Inflammatory Myofibroblastic Tumor: Case Report

Karg: Taraf Sekestrasyondan Kaynakli inflamatuar Miyofibroblastik Tiimér ile Birlikte Gériilen

Sag Taraf Scimitar Sendromu

Isa OZYILMAZ, Taner KASAR, Ibrahim Cansaran TANIDIR, Sergiilen DERVISOGLU, Alper GUZELTAS, Ender ODEMIS

Prominent Left Ventricular Noncompaction in a Patient with

Pulmonary Atresia-Intact Ventricular Septum: Case Report

Pulmoner Atrezi ve Intakt Ventrikiiler Septumu Olan Bir Hastada

Belirgin Sol Ventrikiil Nonkompaksiyonu

Eyiip ASLAN, Pelin AYYILDIZ, Ibrahim Cansaran TANIDIR, Erkut OZTURK, Yakup ERGUL, Alper GUZELTAS

A Rare Complication After Pulmonary Artery Banding:

Pseudoaneurysm of the Pulmonary Artery: Case Report

Pulmoner Artere Bant Uygulamasi Sonrasi Olusan Nadir Bir Komplikasyon:
Pulmoner Arter Psddoanevrizmasi

Fatma Seving SENGUL, Ahmet IRDEM, Aysel TURKVATAN, Ersin EREK, Alper GUZELTAS

Double Orifice Mitral Valve in a Child with Ventricular Septal Defect;

Case Report and Review of the Literature

Ventrikiiler Septal Defektli Bir Cocuk Olguda Cift Orifisli Mitral Kapak:

Olgu Sunumu ve Literatiiriin Gozden Gegirilmesi

Filiz EKICI, Zehra Diyar TAMBURACI USLU, Salih OZCOBANOGLU, Mehmet Halil ERTUG,
Firat KARDELEN, Gayaz AKC URIN

Repair of an Iatrogenic Aortic Valve Leaflet Injury: Case Report
fyatrojenik Aort Kapak Yaralanmasinin Onarimi

Murat KOG, Omer Faruk CICEK, Sercan TAK, Onur ISIK, Vehbi DOGAN, Hakan AYDIN, Ali KUTSAL

Monozygotic Twins with Williams Syndrome: Case Report
Monozigotik Tkizlerde Williams Sendromu

Selcen YAROGLU KAZANCI, Mehmet Bedir AKYOL

Uzun QT Sendromu ve Isitme Kaybi: Jervell ve Lange-Nielsen Sendromlu ki K1z Kardes
Long QT Syndrome and Hearing Loss: Two Sisters with Jervell and Lange-Nielsen Syndrome
Funda AKPINAR, Dolunay GURSES, Ozlem GUL, Oya UYGUNER, Fiisun DUZCAN

BILIMSEL TOPLANTILAR SCIENTIFIC MEETINGS



IORLHNAL ARASTIRMA ORIGINAL RESEARCH I

Alev ARSLAN,?
Nazan OZBARLAS,?

Sevcan ERDEM,?

Osman KUCUKOSMANOGLU®

aDivison of Pediatric Cardiology,
Gukurova University Faculty of Medicine,
Adana

Gelis Tarihi/Received: 06.07.2015
Kabul Tarihi/Accepted: 15.12.2015

Yazisma Adresi/Correspondence:

Alev ARSLAN

Bagkent University Faculty of Medicine,
Adana Teaching and

Medical Research Center,

Division of Pediatric Cardiology, Adana,
TURKIYE/TURKEY
alevkiziltas @ gmail.com

Copyright © 2015 by Tiirk Pediatrik Kardiyoloji ve
Kalp Cerrahisi Dernegi
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Effects of a Combination of Spironolactone,
Furosemide and Captopril on Blood Electrolyte
Levels of Infants with Congestive Heart Failure

Due to Congenital Heart Disease

Dogustan Kalp Hastalig1 Nedeniyle Konjestif Kalp
Yetersizligi Olan Bebeklerde Spironolakton, Furosemid,
Kaptopril Kombinasyonunun
Kan Elektrolit Diizeylerine Etkileri

ABSTRACT Objective: To investigate blood electrolyte levels when spironolactone is administered concomi-
tantly with furosemide and captopril to infants with moderate to severe heart failure due to congenital heart dis-
ease. Material and Methods: Thirty infants with congenital heart defects and moderate to severe heart failure,
which could not be controlled by the use of captopril and furosemide for at least one month, were enrolled in this
study. Serum potassium, serum sodium, blood urea nitrogen (BUN) and serum creatinine levels were determined
at the initiation of the treatment and first week controls. Data from patients in Group A (<2mg/kg/day spirono-
lactone + furosemide + captopril; n=16) and Group B (>2 mg/kg/day spironolactone + furosemide + captopril;
n=14) were analyzed for differences. Results: Hyponatremia was detected in 15 patients (50%) on the first week
controls after initiation of spironolactone treatment. There were 10 patients with mild and 5 patients with mod-
erate hyponatremia. Three of them had moderate dehydration and were hospitalized, hydrated intravenously
and spironolactone was discontinued. Eight of them had mild dehydration; spironolactone dosage was reduced
and hydrated orally. Spironolactone dosage was reduced in only 4 cases who were in better clinical status and not
dehydrated. Two days later, hydration status and electrolyte levels were improved in all patients. None of the pa-
tients experienced hyperkalemia. According to the 1st week control results, there was a statistically significant
difference between blood sodium levels in all patients (p=0,005) and this difference mainly resulted from Group
B patients. When groups were compared for electrolyte levels before and after spironolactone treatment, a sta-
tistically significant decrease in blood sodium levels and an increase in blood potassium levels was noted in
Group B (p=0.009, p=0.016; respectively). There were no significant differences between the groups in terms
of hyponatremia frequency or severity at the 1st week controls. Serum creatinine levels at the first week con-
trol were higher in Group B patients; this was statistically significant when compared with Group A (p=0.002).
Conclusion: Occurrence of hyponatremia, hyperkalemia and dehydration in patients receiving spironolactone is
influenced by its dosage when used concomitantly with captopril and furosemide. Even at recommended doses,
it is essential to always monitor serum sodium and potassium levels.

Key Words: Heart failure; congenital heart disease; spironolactone; hyperkalemia; hyponatremia

OZET Amag: Dogustan kalp hastaligina bagli orta-agir siddette kalp yetersizligi olan, furosemid ve kaptopril te-
davisi alan bebeklerde spironolakton eklendiginde kan elektrolit diizeylerinin degerlendirilmesi amaglandi. Gereg
ve Yontemler: En az 1 ay siire ile kaptopril ve furosemid kullanimina ragmen kontrol altina alinamayan orta-agir
siddette kalp yetersizligi olan 30 bebek ¢alismaya alindi. Her hastanin tedavi baglanmadan énce ve tedavinin bi-
rinci haftasinda serum potasyum, serum sodyum, kan iire azotu (BUN), serum kreatinin degerlerine bakildi. Grup
A (16 hasta) (<2 mg/kg/giin spironolakton+furosemid-+kaptopril) ve Grup B (14 hasta) (>2 mg/kg/giin spirono-
lakton+furosemid-+kaptopril) olarak rastgele belirlendi. Bulgular: Spironolakton sonras: 15 hastada (%50) birinci
hafta kontrollerinde hiponatremi saptandi. On hastada hafif, bes hastada orta diizeyde hiponatremi mevcuttu. Bu
hastalarin ii¢iinde orta derecede dehidratasyon gelistigi i¢in spironolakton kesildi, intravenéz hidrasyon saglandu.
Sekiz hastada ise hafif dehidratasyon mevcuttu,; spironolakton dozu azaltildi ve oral hidrasyon saglandi. Hafif hi-
ponatremisi olan, dehidratasyonu olmayan dért hastada ise sadece spironolakton dozu azaltildi. Onbes hastanin
da iki giin sonraki sodyum diizeyi ve hidrasyon durumu normaldi. Hastalarin hi¢birinde hiperkalemi gelismedi.
Tiim hastalarda spironolakton 6ncesi ve sonrasi hiponatremi gelisimi kargilastirildiginda istatistiksel olarak anlaml
fark saptandi (p=0,005), bu fark asil olarak Grup B hastalarindan kaynaklanmaktaydi. Gruplar aras birinci hafta
sonundaki elektrolit diizeyleri karsilastirildiginda, sodyum diizeylerindeki diisiis (p=0,009), potasyum diizeyle-
rindeki artis (p=0,016) Grup B’de istatistiksel olarak anlamliydi. Birinci hafta kontroliinde gruplar arasinda hipo-
natremi siklig1 veya ciddiyeti karsilastirildiginda istatistiksel olarak anlamli fark saptanmadi. Birinci hafta kontrol
serum kreatinin diizeyleri Grup B hastalarda daha yiiksekti, Grup A hasta sonuglariyla karsilastirildiginda ista-
tistiksel olarak anlaml fark saptand: (p=0,002). Sonug: Kaptopril ve furosemid ile es zamanlh spironolakton kul-
lanan hastalarda hiponatremi, hiperkalemi, dehidratasyon gelismesi doza baghdir. Onerilen dozlarda
kullanildiginda bile serum sodyum ve potasyum diizeylerinin takibi gerekmektedir.

Anahtar Kelimeler: Kalp yetersizligi; dogustan kalp hastalig1; spironolakton; hiperkalemi; hiponatremi
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ongestive heart failure is the state of sys-

temic and pulmonary congestion resulting

from inability of the heart to pump as much
blood as required for the adequate metabolism of
the body. The most common reason of congestive
heart failure (CHF) in early infancy is congenital
heart defects with large left-to right shunts (VSD,
PDA, AVSD).! The goals of medical treatment for
heart failure are to reduce the preload, enhance
cardiac contractility and reduce the afterload.
Heart failure results from excessive fluid retention
in large left-to-right shunts and diuretics are used
primarily to control symptoms of pulmonary and
peripheral congestion. Treatment paradigm in chil-
dren has been adapted from reports acquired in
adults with heart failure. Afterload reduction is the
mainstream of heart failure therapy; its efficacy in
heart failure is related to disruption of activation of
the renin-angiotensin axis and to reduction of car-
diac adrenergic drive. Aldosterone-blocking agents
are beneficial not only due to their diuretic effect,
but rather due to blockade of aldosterone.” In pa-
tients with severe heart failure, which can’t be
taken under control, and particularly if there is
need for higher doses of diuretics, aldosterone an-
tagonists can be added to the combination.? The al-
dosterone antagonists (most commonly used one is
spironolactone) act as potassium-sparing agents and
also have antifibrotic and antiremodelling effects
on the myocardium.** The side effects of drugs are
more intense in infancy due to specific reasons
such as the premature structure of the kidneys, im-
plementation of inappropriate medication times,
dosage adjustments and dilution of the tablet forms
of the drugs. The hydration status, kidney func-
tions and blood electrolyte levels need to be care-
fully controlled particularly when spironolactone
is used with angiotensin converting enzyme in-
hibitors (ACEi). The aim of this study is to evaluate
the effect of spironolactone, furosemide and capto-
pril combination on blood electrolyte levels of in-
fants with congenital heart disease and congestive
heart failure, which can’t be taken under control.

I MATERIAL AND METHODS

Thirty infants aged less than 1 year who had con-
genital heart defects with CHF and could not be

170

TABLE 1: Modified Ross classification of heart failure.

0 +1 +2

History

Diaphoresis Head only Head and body, Head and body,

at exertion at rest

Tachypnea Rare Several times Frequent

Physical examination

Breathing Normal Retractions Dyspnea

Respiratory rate (breaths/min) (years)

0-1 year <50 50-60 >60

1-6 years <35 35-45 >45

7-10 years <25 25-35 >35

11-14 years <18 18-28 >28

Heart rate (beats/min) (years)

0-1year <160 160-170 >170

1-6 year <105 105-115 >115

7-10 year <90 90-100 >100

11-14 year <80 80-90 >90

Hepatomegaly size {cm) <2 23 >3

CHF: Congestive heart failure
Total score: 0-2 (no CHF), 3-6 (mild CHF), 7-9 (moderate CHF), 10-12 (severe CHF).

controlled by the use of captopril and furosemide at
least one month were included in the study (all pa-
tients were discussed for early corrective surgery).
The heart failure score was made according to the
modified Ross scoring system (Table 1).° Infants
scored as moderate and severe congestive heart fail-
ure were included in the study. Furosemide mainte-
nance dosage was 1 mg/kg/day given as a single dose
and captopril dosage was 0.5 mg/kg/dose every 12
hours for all patients. They were given spironolac-
tone with 2 doses of 1-3 mg/kg/day. The blood
sodium, potassium and creatinine levels, and hydra-
tion status were evaluated before and at the first
week of the combination treatment (summarized in
Table 2). Dosage of spironolactone was <2 mg/kg/day
in Group A and >2mg/kg/day in Group B infants. At
their 1 week control, the spironolactone dosages
were arranged according to their electrolyte levels
and hydration statuses. Mild hyponatremia is defined
as a serum sodium concentration between 130 and
135 meq/L, moderate hyponatremia as a concentra-
tion between 125 and 129 mEq/L, and severe hy-
ponatremia as a concentration less than 125 mEq/L.

Written informed consent was obtained from
all families and the study was conducted in accor-
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TABLE 2: Blood Na+ and K* values before and
after spironolactone treatment.
GroupA (n:16) Group B (n:14)
mean +SD mean +SD
(min-max) (min-max) P values
Pretreatment Na* (mEq/L) 136+2.6 138+2.4 0.120
(131-141) (134-142)
First week control (mEg/L) 135+4.2 133+3.7* 0.060
blood Na* (126-141) (128-141)
Pretreatment K* (mEq/L) 4.6+0.6 4.6+0.2 0.700
(3.5-5.4) (4.3-5)
First week control blood 4.5+0.5 4.8+0.3" 0.250
K+ (mEg/L) (3.4-5.2) (4.3-5.4)
Pretreatment BUN (mg/dL) 10.1+2.6 10.1+£3.7 >0.05
(6.4-14.7) {4.8-20)
First week control BUN 11.5£3.9 12.3¢7.5 >0.05
(mg/dL) (6.4-20) (4.3-29)
Pretreatment Cr (mg/dL) 0.29+0.17 0.3+0.12 >0.05
0.2-0.9) {0.2-0.6)
First week control Cr (mg/dL) 0.24+0.1 0.35° 0.002
(0.2-0.5) (0.2-2.7)

*

Significant decrease in blood Na levels after spironolactone in Group B (p=0.009)

** Significant increase in blood potassium levels after spironolactone in Group B
(p=0.016)

B descriptive analysis was presented using median (min-max) due to non-normal
distribution)

dance with the Helsinki Declaration. Parents were
informed about the drugs, dosages, administration
times, amount of feeding, daily diaper consump-
tion, urine output and absolute clinical signs of de-
hydration and electrolyte imbalance.

STATISTICAL ANALYSIS

Statistical analyses were performed using SPSS soft-
ware version 17. The variables were investigated
using analytical methods (Kolmogorov-Smirnov
and Shapiro-Wilk’s tests) to determine whether or
not they were normally distributed. Descriptive
analyses were presented using mean + SD, me-
dian (min—-max value), and percentages were ex-
pressed where appropriate. The Wilcoxon test
was used to compare the change in blood sodium
and potassium levels before and after spironolac-
tone treatment. The Mann-Whitney U test was
used to compare blood sodium levels after
spironolactone treatment between groups. A p-
value of less than 0.05 was considered to be sta-
tistically significant.

Pediatr Heart ] 2015;2(4)

I RESULTS

Thirty patients were included in the study. Sixteen
of the patients were indicated as Group A and 14
were indicated as Group B. There were 11 patients
diagnosed as complete atrioventricular septal de-
fect (AVSD) (7 of them were Down Syndrome), 1
as partial AVSD (large primum atrial septal defect,
mitral cleft and severe mitral insufficiency), 5 as
large perimembranous outlet ventricular septal de-
fect (VSD), 8 as perimembranous inlet VSD, 3 as
moderate VSD + patent ductus arteriosus and 2 as
large aortopulmonary window. The average age of
the patients was 4.2+0.3 months (range 2-10
months), average weight was 4.8+1.5 kg (range 3-
8.4 kg). Their average sodium level was 137+2.6
mEq/L (range 131-142 mEq/L) and average potas-
sium level 4.6:0.4 mEq/L (range 3.5-5.4 mEq/L) be-
fore the spironolactone. The mean age of Group A
patients was 4.9+2.1 months (range 1-10 months)
and Group B was 4.5+2.1 months (range 2-9
months). The mean weight of the Group A patients
was 5.2+1.5 kg (range 3-7.9 kg) and Group B was
4.8+1.2 kg (range 3-8.4 kg). There was no statisti-
cally difference between the groups with regard to
weight and age. The mean spironolactone dose was
1.7+0.3 mg/kg (range 1.1-2 mg/kg) in Group A and
2.3+0.2 mg/kg (range 2.1-2.8 mg/kg) in Group B.
The pre-treatment and 1 week control values of
electrolyte levels, BUN and creatinine results of
the groups have been summarized in Table 2 and
Figure 1.

FIGURE 1: Blood Na* values before and after spironolactone treatment.
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TABLE 3: Blood sodium levels and hyponatremia
severity per groups.

Grup
A(n=16) B(n=14) Total
>135 mEg/L 11 (68.8%) 4 (28.6%) 15(50%)
130-135 mEg/L (mild hyponatremia) 3(18.8%) 7(50%) 10 (33.3%)
125-129 mEg/L {moderate hyponatremia) 2 {12.5%) 3{21.4%) 5 {16.7%)

Blood sodium levels

In the 1* week of the treatment, hyponatremia
was detected in 15 of all patients (50%), which was
statistically significant (p=0.005). There were 10
patients with mild and 5 with moderate hypona-
tremia (Table 3). In the first week control, 3 of
them were hospitalized for moderate dehydra-
tion, hydrated intravenously and spironolactone
was discontinued. Eight cases with mild dehy-
dration were hydrated orally and spironolactone
dosage was reduced. In 4 cases without dehydra-
tion and better clinical statuses, only spironolac-
tone dosage was reduced. Two days later, hydration
statuses and electrolyte levels were improved in all
patients.

According to the first week control results,
there was a statistically significant difference be-
tween blood sodium levels in all patients (p<0.005)
and this difference resulted mainly from group B
patients (p=0.009). When post-treatment blood
electrolyte levels were compared between groups,
there was a statistically significant reduction in
sodium levels (p=0.009) and elevation of potassium
levels (p=0.016) in group B. Serum creatinine lev-
els at first week controls were higher in Group B,
and this difference was statistically significant
when compared to Group A (p=0.002). In Group
B, although post-treatment blood potassium lev-
els were significantly higher, hyperkalemia was
not detected. Despite these results, no statistically
significant differences were detected between
post-treatment blood sodium levels of Group A
and Group B. There was also no difference be-
tween the potassium levels of the groups, and
none of the patients developed hyperkalemia.
There were no significant differences between
the groups in terms of frequency or severity of hy-
ponatremia.
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I DISCUSSION

Congenital heart defects with large left-to-right
shunts often cause congestive heart failure in early
infancy. Modified Ross classification provides the
global evaluation of heart failure severity among
infants.® All our study patients had refractory con-
gestive heart failure; therefore, early surgery was
planned for all.

The effects a combination of ACE inhibitors,
loop diuretics and aldosterone blocking agents on
the blood potassium levels was first studied in
adults in the largely randomized RALES study.” In
this study, 1663 adult patients with heart failure
were treated with different doses of spironolactone
and a dosage of 25 mg/day was found to be safe for
adults regarding hyperkalemia. This study also
showed that low-dose spironolactone reduced mor-
tality by 30% in NYHA functional class IV patients.
Saito et al. have determined that, when different
doses of spironolactone is added to adult patients
with chronic heart failure who use furosemide and
enalapril maleate, losartan potassium or candesar-
tan, the average blood potassium level is signifi-
cantly higher with higher doses.? These researchers
have emphasized that 25 mg/day dose of spirono-
lactone is safe for adults, and that the risk of hy-
perkalemia increases in higher doses.

Despite these publications, safe dose of
spironolactone for children is not certain. The rec-
ommended dose is 0.5-2 mg/kg applied every 12
hours. Even at recommended doses, high frequency
of hyponatremia is a remarkable finding of the cur-
rent study. It has been statistically shown that de-
velopment of hyponatremia is caused mainly by
Group B patients. This shows that adding spirono-
lactone at doses higher than 2 mg/kg/day can cause
hyponatremia and excessive dehydration.

While hyponatremia development with the
addition of spironolactone is significant, the reason
why there is no statistically difference between the
groups might be the relatively small number of pa-
tients. As seen below in Table 2, distributions of
blood sodium and potassium levels are normal and
similar in both groups when compared for the
spironolactone effects. But, due to small amount of
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standard deviations and narrow data ranges, mini-
mal changes could make the difference statistically
significant.

The hormone aldosterone affects glomerular
distal tubules and increases reabsorption of sodium
and water. Spironolactone is generally a weak na-
triuretic agent with diuretic activity related to the
level of aldosterone; however, when it is combined
with loop diuretics, its diuretic effect becomes
potentiated. The combination of aldosterone bloc-
king agents, ACEi and a loop diuretic can cause ex-
cessive diuresis and natriuresis. Development of
hyperkalemia may be prevented with the effects of
loop diuretics.’

In the current study, hyponatremia was ob-
served in both patient groups at different spirono-
lactone dosages; however, their clinical status
recovered quickly after reduction or cessation of
spironolactone. Therefore, if this triple combina-
tion is going to be used, even at the spironolactone
dose of 1 mg/kg/day, the serum sodium and potas-
sium levels should be monitored carefully. The
recommended spironolactone dose when com-

bined with loop diuretics should not exceed 2 mg/
kg/day unless mandatory.

I CONCLUSION

Close clinical and laboratory monitoring is neces-
sary in the combination treatment of heart failure.
Excessive diuresis, hyponatremia and hyperkalemia
may worsen the patient’s clinical condition and
heart failure. It has been determined that, when a
spironolactone range of 1-3 mg/kg/dose is to be
added to a combination of furosemide and ACEi,
the potassium levels are not affected but hypona-
tremia can develop in short-term electrolyte mon-
itoring. Therefore, close electrolyte monitoring is
necessary. Parents should be counselled about the
amount of feeding, daily diaper consumption, urine
output and absolutely clinical signs of dehydration
and electrolyte imbalance.
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Evaluation of Cardiac Functions in

Children with Familial Mediterranean Fever

Ailevi Akdeniz Atesi Olan Cocuklarda
Kardiyak Fonksiyonlarin Degerlendirilmesi

ABSTRACT Objective: Familial Mediterranean Fever (FMF) is a chronic inflammatory disease characterized by
recurrent attacks of serositis. Colchicine treatment is known to prevent clinical attacks. This study aimed to eval-
uate cardiac functions of children with FMF and compare with those of healthy controls, and secondly, to reveal
the difference in cardiac indices between patients on regular colchicine treatment versus those recently started
on colchicine treatment. Material and Methods: 45 patients and 24 healthy controls were evaluated. Patients
were divided into two subgroups. Group I consisted of patients who were on regular colchicine treatment and
Group II consisted of patients who just started using colchicine. Demographic features, two dimensional (2D), M-
mode, pulsed wave (PW) and tissue Doppler imaging (TDI) echocardiography findings of the patients and the con-
trols were evaluated. Results: Although the demographic features and conventional (2D, M-mode and PW)
echocardiographic parameters of FMF patients were not significantly different, the TDI parameters significantly
differed between the patients and the controls. The A’m values were significantly higher in Group I (0.09+0.02
cm/s), and Group II (0.08+0.01 cm/s) versus the control group (0.07+0.02 cm/s), (p=0.001, p=0.026; respectively).
E’'m/A’m values of only Group I was significantly lower than the control group (1.93+0.37, 2.2+0.36, respectively;
p=0.023). Although lower in Group II, the difference of E'm/A’m values did not reach significance in between
Group II and controls (p=0.130). IVRT was significantly shorter in Group II than Group I and the control group
(Group L, II and control groups 43.69+7.71 ms, 33.25+13.65 ms and 41.96+11.54 ms, respectively; p=0.01). Con-
clusion: Although conventional systolic and diastolic echocardiographic parameters were in normal ranges, some
of the diastolic functions demonstrated by TDI echocardiography were impaired in FMF patients with or with-
out colchicine treatment. While only late diastolic filling was found to be affected in children with an initial di-
agnosis, the lower E'm/A’'m values also reached a statistical significance in FMF patients on regular colchicine
treatment when compared to the control group. We suggest that effective amounts of colchicine treatment which
are sufficient for prevention of overt inflammatory attacks and amyloidosis do not prevent deterioration of dias-
tolic indices.

Key Words: Familial Mediterranean Fever; cardiac diastolic functions; colchicine

OZET Amag: Ailevi Akdeniz Atesi (AAA) tekrarlayan serozit ataklari ile karakterize kronik inflamatuar bir has-
taliktir. Kolsisin tedavisinin klinik ataklari 6nledigi bilinmektedir. Bu ¢alismada AAA tanis ile izlenmekte olan
hastalarin kardiyak fonksiyonlarinin degerlendirilmesi ve saglikli kontrollerle kargilagtirilmas: ve ikinci olarak dii-
zenli kolsisin tedavisi alan ve kolsisin tedavisi yeni baglanan hastalarin kardiyak fonksiyonlarinin kargilagtiril-
mas1 planlandi. Gereg ve Yontemler: Kirkbes hasta ve 24 saglikli kontrol degerlendirildi. Hastalara iki gruba
ayrildi. Grup I diizenli kolsisin tedavisi kullanan hastalardan ve Grup II kolsisin tedavisi yeni baglanan hastalar-
dan olusturuldu. Hastalarin ve saglikli kontrollerin demografik 6zellikleri, iki boyutlu (2D), M-mod, pulsed Dopp-
ler (PW) ve doku Doppler (DD) ekokardiyografi bulgular1 degerlendirildi. Bulgular: AAA hastalari ve kontrollerin
arasinda demografik bulgular ve konvansiyonel ekokardiyografi bulgular: (2D, M mode ve PW), agisindan anlamh
fark saptanmamakla beraber DD parametreleri kontrollerden anlaml derecede farkli idi. Grup I ve II A’'m degerleri
(swrastyla 0,09+0,02 cm/s, 0,08+0,01 cm/s) kontrol grubundan (0,07+0,02 cm/s) anlaml derecede yiiksek idi
(sirastyla p=0,001, p=0,026). Sadece Grup I'in E'm/A’m degerleri kontrol grubundan anlaml derecede diisiik idi
(1,93+0,37, 2,2+0,36; p=0,023). Grup II’de daha diisiik olmakla beraber Grup II ve kontrol grubu E'm/A’'m deger-
leri arasinda istatistiksel olarak anlaml fark saptanmadi (p=0,130). IVRT Grup II de Grup I ve kontrol grubundan
anlamh derecede kisaydi (Grup I, II ve kontrol grubu sirasiyla 43,69+7,71 ms, 33,25+13,65 ms, 41,96+11,54 ms;
p=0,01). Sonug: Kolsisin tedavisi kullanan ya da kullanmayan FMF hastalarinin konvansiyonel sistolik ve diasto-
lik fonksiyonlar1 normal olmakla beraber, baz1 DD diastolik ekokardiyografi bulgularinda farklilik saptanmuigtir.
Yeni tan1 alan hastalarda sadece geg diastolik dolum etkilenmis goriilmekle beraber, diizenli kolsisin tedavisi alan
hastalarin E'm/A’'m degerlerinde de kontrollere gére anlaml diisiiklitk saptanmistir. Klinik inflamatuar ataklar:
ve amiloidozu engellemek i¢in kullanilan kolsisin dozunun, diastolik kardiyak fonksiyonlarin bozulmasini en-
gellemedigini diisiiniiyoruz.

Anahtar Kelimeler: Ailevi Akdeniz Atesi; kardiyak diastolik fonksiyonlar; kolsisin
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amilial Mediterranean Fever (FMF), also

called recurrent polyserositis, is an autosomal

recessive disease characterized by recurrent
attacks of serositis with accompanying fever, which
mostly affects people of Mediterranean descent.
Nonsense or missense mutations in the MEFV gene
were shown to be the cause in most cases.! In pa-
tients with FMF, there is a lack of inhibiting the
activity of chemotactic factors which leads to
episodes of inflammation of serosal tissues.? Apart
from renal involvement, clinical or subclinical car-
diac involvement has also been reported in patients
with FMF 3" Colchicine treatment is known to pre-
vent clinical attacks and amyloid development in
most patients; hoever, it has been stated that sub-
clinical inflammation continues during the attack-
free period.®

Cardiac functions of FMF patients were stud-
ied in detail with conventional echocardiograpy,
which was a partially subjective method as it is
load-dependent. Tissue Doppler imaging is re-
ported to provide more accurate means of quanti-
fying both ventricular functions than conventional
echocardiography and to be more sensitive for
evaluating subclinical cardiac abnormalities.” There
are few studies in the pediatric population evalu-
ating cardiac functions, but to our knowledge,
there is no study evaluating the cardiac functions at
the time of initial diagnosis and after a regular
treatment of colchicine.

This study aimed to evaluate cardiac functions
of children with FMF in comparison with cardiac
functions of normal children and secondly to com-
pare cardiac functions of two groups of children
with FMF: patients who were on regular colchicine
treatment and those who were only recently diag-
nosed and put on colchicine treatment.

I MATERIALS AND METHODS

Data of 45 FMF patients and 24 healthy controls
were evaluated retrospectively from patient files.
All the patients fullfilled the clinical criteria for
FMF.? Patients were divided into two subgroups
according to the duration of colchicine treatment.
Group I consisted of patients who were on
colchicine treatment for more than 6 months with

Pediatr Heart ] 2015;2(4)

normal renal function tests and Group II consisted
of patients who were just diagnosed and put on
colchicine. Group III (Control group) consisted of
children who were referred to cardiology for eval-
uation for sports or innocent murmur.

Evaluation of the study population was per-
formed during an attack-free period. Patients with
acute infection, acute attack related to disease, pa-
tients with other chronic diseases, valve abnor-
malities and those unresponsive to colchicine
treatment were excluded. Body mass index was cal-
culated as the ratio of weight in kilograms to the
square root of height in meters. Blood pressure was
measured after 10 minutes of rest with a mercury
sphygmomanometer and an appropriate sized cuff.

The study was approved by local ethics com-
mittee, written informed consent was taken from
parents of all patients and healthy controls.

Echocardiographic studies were performed by
a commercially available ultrasound system with
3S and 6S sector transducers (VIVID 7 pro, GE,
Milwaukee, WI, USA). An electrocardiogram was
simultaneously recorded in all examinations. All
examinations were performed by the same experi-
enced pediatric cardiologist using standard views
and techniques according to the guidelines of the
American Society of Echocardiography, subjects
lying in supine position without any sedation.’
The measurements were calculated by averaging
3 consecutive cardiac cycles. The corrected and
weighted kappa statistics for intra-observer vari-
ability demonstrated good intra-observer agree-
ment (kappa=0.72).

The standardized examinations included 2-di-
mensionally guided M-mode echocardiograms and
selected 2-dimensional and Doppler recordings.
The tricuspid and mitral inflow velocities for dias-
tolic functions were recorded from the apical 4
chamber view, with the sample volume placed at
the tip of the leaflets of the valves during diastole.'
Measured parameters were: peak velocity of early
diastolic filling wave (E), measured as the height of
maximal deflection during the first half of diastole;
peak velocity of the atrial filling wave (A), meas-
ured as the height of maximal deflection after the
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plateau phase of the early filling period; the early
mitral flow deceleration time (DTE), measured as
the time taken from the maximum E point to base-
line. Ratio of early to atrial peak velocity (E/A), de-
fined as peak velocity of the early diastolic filling
wave divided by peak velocity of atrial filling wave,
were also recorded. Myocardial performance index
(MPI) was calculated as the sum of isovolumic con-
traction time (IVCT) and isovolumic relaxation
time (IVRT) divided by left ventricular ejection
time (LVET).! Diastolic functions were also evalu-
ated by tissue Doppler for left and right ventricles
while the sample volume was at the lateral annulus
of mitral valve and tricuspid valve, respectively, in
the apical 4-chamber view.

Statistical analyses were performed using the
Number Cruncher Statistical System (NCSS 2007
Statistical Software, Utah, USA) statistical pack
programme. Data were expressed as the means and
standard deviations. Groups were compared with
one-way analysis of variance (One way ANOVA),
subgroup comparisons were done with Tukey mul-
tiple comparison test. Chi-square and Fischer real-
ity tests were used to compare qualitative data.
Values for p less than 0.05 were considered sig-
nificant.

I RESULTS

There were no statistically significant differences
for age, sex, weight, height, body mass index, sys-
tolic and diastolic blood pressures between the

groups (p>0.05). The acute phase reactants [C reac-
tive protein (CRP), erythrocyte sedimentation rate,
fibrinogen] were within normal ranges in all
groups. There were no significant differences for
acute phase reactants between groups (p>0.05),
except CRP, which was significantly higher in
Groups I and II than that of Group III (p=0.019)
(Table 1).

All patients were started recently or already
receiving colchicine at a dosage of 0.05-0.075
mg/kg/day. The duration of treatment was 3.17
+2.86 (0.6-13) years in Group 1.

All measured cardiac and left ventricle M-
mode indices (left atrium/aort ratio, interventricu-
lar septum thickness, left ventricular end-diastolic
and end-systolic dimensions, left ventricular pos-
terior wall thickness), left ventricular ejection frac-
tion and fractional shortening and heart rate were
in normal ranges and did not differ between groups
(p>0.05) (Table 2). Peak mitral and tricuspid early
and late diastolic velocities measured by standard
pulse wave Doppler, mitral valve early diastolic
flow deceleration time, E/A values, MPI values
were similar in all groups (p>0.05) (Table 3).

The tissue Doppler imaging data are given in
Tables 4 and 5. There were statistically significant
differences in A'm and E'm/A’'m ratio between
groups (p<0.05). A’'m values were significantly
higher in Groups I and II than in the control group
(p=0.001, p=0.026, respectively), while there was
no statistically significant difference between

TABLE 1: Clinical and demographic findings of the subjects.
Group | Group Il Group Il p
Age (years) 9.36+4.42 9.47+4.73 9.56+4.25 0.986
Sex (M/F) 12(%42.9)/16 (%57.1) 9 (%52.9)/8 (%47.1) 12 (%50)/12 (%50) 0.876
Height (m) 1.34+0.24 1.21+0.2 1.38+0.24 0.182
Weight (kg) 33.89+19.45 21.95£9.77 37.43+18.2 0.081
BMI (kg/m?) 17.63+4.15 16.08+3.53 17.92+3.63 0.287
SBP (mmHg) 95.18+10.84 95.59+9.82 94.38+7.56 0.916
DBP{mmHg) 60.89+9.34 65.88+6.18 60.83+7.47 0.089
CRP (mg/dl) 1.38+0.29 1.510.60 0.27+0.07 0.019*
ESR (mm/h) 22.37+15.36 27.68+21.40 0.350
Fibrinogen (g/dl) 3+1.4 3.1+1.3 0.832

Data were expressed as mean+SD, M: Male; F: Female; BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; CRP: C-reactive protein;
ESR: Erythrocyte sedimentation rate; *: p<0.05 in between Group | and Group Ill, Group Il and Group Il.
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TABLE 2: M-mode echocardiographic data.
Group | Group Il Group Il p
Heart rate/min 89.96+15.05 91.06+10.86 92+15.01 0.874
LA diameter (cm) 2.37+0.47 2.23+0.36 2.3+0.34 0.549
Aot diameter (cm) 2.33£0.39 2.13£0.4 2.29+0.38 0.285
LA/A0 1.02+0.14 1.06+0.16 1.02+0.16 0.708
IVSd {cm) 0.82+0.18 0.76£0.22 0.84£0.2 0.490
IVSs (cm) 1.02+0.24 1.06+0.2 1.01+0.22 0.808
LVEDd {cm) 3.68+0.51 3.730.62 3.68+0.52 0.943
LVIDs (cm) 2.28+0.28 2.28+0.42 2.34+0.38 0.807
LVPWd {cm) 0.8£0.18 0.73£0.16 0.77£0.23 0.522
LVPWs (cm) 1.08+0.3 1+0.25 1+0.19 0.478
EF (%) 68.65+6.17 69.88+4.9 67.22+5.76 0.359
FS (%) 37.815.08 38.88+3.84 36.744.5 0.363

Data were expressed as mean+SD; LA: Left atrium; LA/Ao: Left atrium/aort; IVS: Interventricular septum; LVEDD: Left ventricular end diastolic dimension; LVESD: Left ventricular end
sistolic dimension; LVPW: Left ventricular posterior wall; EF: Ejection fraction of the left ventricle; FS: Fractional shortening of the left ventricle.

TABLE 3: Standard Pulsed Wave Doppler echocardiographic data.
Group | Group Il Group Il p

Mitral inflow

E (m/s) 1.0420.14 0.97+0.22 1.05£0.15 0.275

A (m/s) 0.58+0.11 0.55+0.09 0.58+0.09 0.584

E/A 1.85£0.3 1.79+0.41 1.85£0.38 0.867

DT Em {ms) 148.4+50.84 141.14x28.67 149.1£39.28 0.813

MPI (%) 0.40.07 0.42+0.09 0.410.06 0.462
Tricuspid inflow

E (m/s) 0.75:0.11 0.730.12 0.75+0.1 0.827

A (m/s) 0.42+0.07 0.4+0.06 0.430.07 0.471

E/A 1.8£0.3 1.83£0.32 1.79:0.34 0.912

Data were expressed as mean+SD; E: Peak early diastolic velocity; A: Peak late diastolic flow velocity; DT Em: Early diastolic flow deceleration time; MPI: Myocardial performance index.

TABLE 4: Pulsed Wave Tissue Doppler Echocardiographic data. Data were expressed as meanzstandard deviation.
Group | Group Il Group lll p

Mitral annulus

E'm (cm/s) 0.16:0.03 0.160.02 0.15:0.03 0.249

Am {cm/s) 0.09:0.02 0.08:0.01 0.07£0.02 0.001

Em/A'm 1.93£0.37 1.97:0.33 2.2+0.36 0.023

DT E'm {ms) 88.77+18.81 87.839.08 84.01£16.39 0.553

IVRT (ms) 43.69+7.71 33.25+13.65 41.96+11.54 0.01
Tricuspid annulus

E't (cm/s) 0.18+0.02 0.17+0.03 0.18+0.02 0.633

At (cm/s) 0.11x0.02 0.11£0.02 0.11x0.02 0.629

EY At 1.59:0.27 1.62+0.41 1.65:0.36 0.775

E'm peak vel: Early diastolic myocardial peak velocity of mitral annulus; A'm peak vel: Late diastolic myocardial peak velocity of mitral annulus; DT E'm: Early diastolic myocardial peak
velocity deceleration time; IVRT: Isovolumic relaxation time; E't peak vel: Early diastolic myocardial peak velocity of tricuspid annulus; A't peak vel: Late diastolic myocardial peak ve-
locity of tricuspid annulus.
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TABLE 5: p values in between groups.
Group 1- Group 1- Group 2-
p values Group 2 Group 3 Group 3
A'm (cm/s) 0.838 0.001 0.026
E'm/ A'm 0.924 0.023 0.130
IVRT (ms) 0.009 0.838 0.039

E’'m peak vel: Early diastolic myocardial peak velocity of mitral annulus;
A’'m peak vel: Late diastolic myocardial peak velocity of mitral annulus;
IVRT: Isovolumic relaxation time.

Groups I and II (p=0.838). E'm/A’'m values of the
control group were significantly higher than Group
I (p=0.023). Although E’'m/ A’'m values of the con-
trol group were higher than Group II, difference
was not statistically significant (p=0.130). There
was a statistically significant difference of IVRT pa-
rameters between groups (p=0.01) where IVRT val-
ues of Group II were significantly shorter than
those of Group I and the control group (p=0.009,
p=0.039, respectively). There was no statistically
significant difference in IVRT values between
Group I and the control group (p=0.838).

I DISCUSSION

In this study, cardiac functions of patients with fa-
milial Mediterranean fever (FMF) were evaluated
with conventional and tissue Doppler echocardio-
graphy and compared with healthy controls. We
demonstrated that while systolic and conventional
diastolic functions were in normal ranges, some of
the tissue Doppler parameters were impaired in
FMEF patients. Secondly, the cardiac functions of
patients who were on regular colchicine treatment
and who were only recently diagnosed and started
colchicine treatment were evaluated in two sub-
groups. We found impairment in some of the dias-
tolic parameters in recently diagnosed patients
without colchicine treatment (significantly higher
peak A velocity, lower but not statistically signifi-
cant E’'m/A’m values) and subclinical diastolic dys-
function in the patient group on regular colchicine
treatment (significantly lower E'm/Am’ values)
when compared with controls.

Echocardiographic assessment of ventricular
diastolic functions relied on Doppler patterns of
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mitral and tricuspid inflow. Reflecting the pressure
gradient between the atrium and ventricle, trans-
valvular velocities are directly related to atrial pres-
sure (preload) and inversely related to ventricular
relaxation. The principle of detection of the shift
in frequency of ultrasound signals reflected from
moving blood cells in conventional Doppler tech-
niques, are used to quantify the higher amplitude,
lower-velocity signals of myocardial tissue motion
in TDI. The annulus initially moves away from the
apex during diastole and then back towards the
apex during atrial contraction and these values are
comparable with those of transmitral flow.'

The E peak arises due to early diastolic filling.
Approximately 70-75% of the ventricular filling is
during this phase. The A peak arises due to atrial
contraction, pumping 20-25% of stroke volume
into the ventricle. The A wave includes flow oc-
curring during atrial systole.!® Matsuda et al. stated
that a wave of left atrial systolic pressure is not a
simple wave produced by left atrial systole, it in-
cludes a component of reflection associated with
increased left ventricular end diastolic pressure.'*
The E/A ratio is a marker of the function of
the ventricle of the heart. The abnormalities in the
E/A ratio suggest that the ventricle cannot fill prop-
erly in the period between contractions.'

There are few previous studies demonstrating
the subclinical changes in diastolic cardiac func-
tions in children with FMF. Ozdemir et al evalu-
ated both right and left ventricular functions and
found right ventricular diastolic dysfunction in
FMF patients. They suggested that right ventricle
might be affected first due to the difference in mor-
phology of the right ventricle when compared to
left ventricle.”> On the other hand, Sari et al eval-
uated 44 adult FMF patients (median age: 30, range:
19-47 years) who were on regular daily colchicine
treatment and measurements of the study were
performed during the attack-free period and sug-
gested that subclinical myocardial involvement is
present in relatively young FMF patients who were
also free of classical cardiovascular risk factors.'®
Tavil et al reported impaired left ventricular dias-
tolic indices with tissue Doppler imaging in adult
FMF patients.!” Likewise Baysal et al studied car-
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diac functions in children with FMF with both
conventional and tissue Doppler echocardiography
and reported significant changes in left ventricle
diastolic indices of FMF patients when compared
with controls while systolic functions were simi-
lar.* Nearly all of the studies mentioned above
found, significant or not, alower peak E velocity, a
higher peak A velocity and lower E'm/A’m param-
eters in patients with FMF.*!¢!7 Baysal et al.
claimed that the increase of peak A velocity in chil-
dren with FMF was probably due to increased left
ventricular chamber stiffness caused by FMF.*Sup-
porting these studies, the present study found
higher peak A velocity values in patients with FMF
both with and without colchicine treatment, also
lower but not significant E'm/A’m ratios in initially
diagnosed patients and significantly lower E'm/A’m
values in FMF patients on regular colchicine treat-
ment.

Isovolumic relaxation time is an interval in
the cardiac cycle, from the end of the aortic ejec-
tion to the onset of filling by opening of the mitral
valve. Two different opposing processes of IVRT
can be defined with left ventricular disease. Pro-
longation by the disease process as in left ventric-
ular hypertrophy, diabetes, or coronary artery
disease or shortening as left atrial pressure rises.!® A
very short IVRT is a sign of a raised left atrial pres-
sure. If it is taken into consideration how a patient
may improve clinically while at the same time di-
astolic measurements become more abnormal, it
should be remembered that the most common way
for diastolic measurements to normalize is for left
atrial pressure to rise.”” In the present study, the
IVRT values of FMF patients without colchicine
treatment were significantly shorter than FMF pa-
tients on regular colchicine treatment and the con-
trol group. The shortening of IVRT might be
explained by the attempt to normalize diastolic
measurements in untreated FMF patients by in-
creasing left atrial pressure.

Previous studies reported the potential for
chronic inflammatory diseases like systemic lupus
erythematosus or rheumatoid arthritis to impair
vascular and cardiac functions.?®? The main patho-
physiology claimed for developing cardiac impair-
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ment in those disorders is the inflammation, which
may accelerate the development of atherogenesis,
thrombosis and congestive heart disease. Systemic
inflammation is also claimed to be an important
factor for development of amyloidosis in which
deposition of these amyloid fibrils in the cardiac in-
terstitium and conducting system leads to restric-
tive cardiomyopathy, arrhythmias, eventually
biventricular heart failure and death.” Supporting
these studies, presence of subclinical athereoscle-
rosis was reported in FMF patients demonstrated
with increased carotid intima media thickness.>*
Likewise, it was reported that subclinical inflam-
mation occurs over prolonged periods in patients
with FMF and infrequent clinically overt attacks
represent the ‘tip of the iceberg’ in FMF patients.?
Yalcinkaya et al evaluated 36 FMF patients and
their 39 healthy parents (obligate heterozygotes)
and reported that acute phase reactants in FMF pa-
tients during attack-free periods and their rela-
tives were significantly higher than healthy
controls, indicating the presence of continuing
subclinical inflammation during the attack-free
periods in patients with FMF receiving regular
colchicine therapy.” Similar observations have
been made by other authors like Diizova and
Lanchmann et al.?®? Similarly, Baysal et al. found
higher CRP and serum amyloid A levels in FMF pa-
tients when compared to controls which supported
an ongoing subclinical inflammation.* In another
study, coronary flow reserve were found impaired
in patients with FMF and they found positive cor-
relation between the severity of the impairment
and CRP levels, which also supports the finding
that cytokine levels remain elevated even in the at-
tack-free period.”* Our results also demonstrated
significantly higher, albeit within normal limits, of
acute phase reactant levels in FMF patients receiv-
ing regular colchicine therapy supporting ongoing
subclinical inflammation in the attack-free period
as in the previous reports.

Colchicine is an alkaloid drug that is effec-
tively used in several inflammatory diseases like
gout, Behget’s disease and it is in use since 1970s to
prevent the acute attacks of FMF.?” Regular pro-
phylactic treatment with colchicine at a dose of 1-

179



Pelin AYYILDIZ HACIOMEROGLU et al.

EVALUATION OF CARDIAC FUNCTIONS IN CHILDREN WITH FAMILIAL MEDITERRANEAN FEVER

2 mg daily was reported to prevent or substantially
reduce the clinical manifestations of FMF in at least
90% of cases.® There are many reports demon-
strating the efficacy of colchicine in prevention of
inflammatory attacks and amyloid development
along with studies reporting ongoing subclinical in-
flammation in FMF patients despite colchicine
treatment.5%%3!

Our results demonstrated diastolic dysfunction
in patients with FMF despite colchicine treatment.
To the best of our knowledge, none of the reports
about the cardiac functions of FMF patients evalu-
ated the cardiac functions at the beginning of the
diagnosis before a regular colchicine treatment.
Furthermore, some of the authors noted as a limi-
tation of their study that all of their study patients
were on regular colchicine treatment and they
could not compare the results of colchicine re-
sponders with nonresponders and claimed that
colchicine probably protects patients from the
harmful effects of inflammation and its inverse ef-
fects on the heart.*"> We suggest that effective
amounts of colchicine treatment that is reported to
be sufficient for prevention of overt inflammatory
attacks and amyloidosis does not prevent deterio-
ration of diastolic indices, thus, impairment in
some of the diastolic parameters is present from the
beginning of the symptoms or probably much ear-

lier and maintained despite regular colchicine
treatment.

Although total number of patients was com-
parable to some of the previous studies evaluating
cardiac functions of children and adults with
FMF, the small number of subgroups and short-
ness of duration of the disease were the limita-
tions in this study. The results of this study
suggested that larger scale prospective longitudi-
nal studies are needed before definitive conclu-
sions can be made and recent study might be a
prelude for this purpose.

In conclusion, although conventional systolic
and diastolic echocardiographic parameters were
in normal ranges, some of the diastolic functions
demonstrated by TDI were impaired in FMF pa-
tients with or without colchicine treatment. These
results and previous studies support that the longer
the duration of the disease, the worse the diastolic
cardiac indices, probably due to ongoing subclini-
cal inflammation which is claimed to accelerate the
development of atherogenesis, thrombosis in
chronic inflammatory diseases like FMF despite
regular colchicine treatment. Therefore, life-long
follow-up by noninvasive screening methods can
be recommended for these patients for early un-
masking of cardiac deterioration as in other chronic
inflammatory diseases.
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Yenidoganda Kardiyoloji Konsiiltasyonu:
Kardiyak Anomali Siklig1 ve
Etiyolojik Faktorler

Cardiology Consultation in Neonates:
The Incidence of Cardiac Anomaly
and the Ethiological Factors

OZET Amag: Bu calisma, hastanemiz yenidogan {initesine yatan hastalar arasinda ¢cocuk kardiyolojisi kon-
stiltasyonu istenenlerde konjenital kalp hastaliklarinin (KKH) siklig1 ve dagilimu ile etyolojik faktorlerini
degerlendirmek amaciyla yapildi. Gereg ve Yontemler: Caligmamiz, 4553 hasta arasindan gocuk kardiyo-
lojisi konsiiltasyonu istenen 573 hasta prospektif olarak incelenerek gerceklestirildi. Olgularin antenatal
tan1 ve bulgulari, antenatal risk faktérleri (diyabet, preeklampsi, erken membran riiptiirii, enfeksiyon, oli-
gohidramnios, polihidramnios, uyusturucu madde ve ila¢ kullanimi), ekokardiyografi yapilma nedenleri
ile elde edilen tamilar arasindaki iligkiye bakildi. Bulgular: Calismaya alinan 573 hastanin130’unda (%22,6)
KKH tespit edildi. Konjenital kalp hastalig1 tespit edilen 130 hastanin %8,4’ii siyanotik, %91,6’s1 asiyano-
tik KKH’ye sahipti. Asiyanotik KKH’ler arasinda en sik ventrikiiler septal defekt (%42,3,), atriyal septal de-
fekt (%35,3), patent duktus arteriyozus (%9,2), pulmoner stenoz (%7) goriiliirken, siyanotik KKH’ler i¢inde
Fallot tetralojisi (%3) ile biiyiik arter transpozisyonunun (%1,5) en sik oldugu tespit edildi. Konjenital
kalp hastalig1 tanisi alan olgularin %96,1’inin kardiyovaskiiler sistem dis1 nedenlerle hastaneye yatirildig:
gortldi. Cocuk kardiyolojisi konstiltasyonu isteme sebeplerinin baginda en sik takipne (n=183), saturas-
yon diistikliigii (n=100) ve tfiirtim (n=73) vardi. Konjenital kalp hastalig1 goriilme sikliginin 6zellikle ge-
sitli anomalilere sahip ve sendromlu olgularda arttif1 ortaya konarak genetik sendrom tanili ya da
sendromik 6zellikleri olan bu olgularin %50’sinde KKH oldugu tespit edildi. Down sendromlu olgularin
%71’inde KKH tespit edilmis olup bu KKH’lerin %57’sinin atriyoventrikiiler septal defekt oldugu gorildi.
Sonug: Konjenital kalp hastaliklarinin yenidogan doneminde asemptomatik olabilecegi gibi, konjestif kalp
yetersizligi bulgular, siyanoz ile ortaya ¢ikabilecegi dzellikle gesitli anomalilere sahip ve sendromlu ol-
gularda sikliginin arttig1 bir kez daha ortaya kondu.

Anahtar Kelimeler: Yenidogan; kardiyoloji konsiiltasyonu; dogumsal kalp hastalig

ABSTRACT Objective: This study is performed in order to detect congenital heart disease incidence and
the etiological factors that contributed in patients who were hospitalized in neonatal care unit in our hos-
pital and consulted to pediatric cardiology. Material and Methods: Our study was performed with 573 of
4553 patients who were consulted to pediatric cardiology prospectively. The antenatal diagnosis and find-
ings of the patients, the antenatal risk factors (diabetes, preeclampsia, early membrane rupture, infection,
oligohydramnios, polyhydramnios, narcotic and drug usage), the reason of echocardiographic evaluation
and the disease that were found were evaluated and the relationship between the findings were evaluated.
Results: Congenital heart failure was found in 130 (%22,6) of 573 patients who were enrolled to the study.
98,4 were cyanotic and %91,6 were non-cyanotic in these 130 patients. While ventricular septal defect
(%42,3), atrial septal defect (%35,3), patent ductus arteriosus (%9,2) and pulmonary stenosis (%7) were
most frequently seen in non-cyanotic patients, tetralogy of Fallot (%3) and big artery transposition (%1,5)
were most frequently in cyanotic patients. The %96.1 of patients with congenital heart disease were hos-
pitalized because of other reasons rather than cardiac diseases. Tachypnea (n: 183), desaturation (n: 100),
and murmur (n: 73) were the most frequent consultation to cardiology reasons. The incidence of con-
genital heart disease is again found to be increased in patients with several congenital anomalies and syn-
dromes and %50 of these patients had congenital heart disease. Congenital heart disease was found to be
%71 of the patients with Down syndrome and %57 was atrioventriculer septal defect. Conlusion: In neona-
tal period, it may be either asymptomatic or congestive heart failure and cyanosis may be seen. The inci-
dence of congenital heart disease is again found to be increased in patients with several congenital
anomalies and syndromes.

Key Words: Newborn; consultation to cardiology; congenital heart disease
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onjenital kalp hastaliklari, dogustan olan
B anomalilerin icinde en sik rastlanilanidir.
Bir yenidoganin konjenital kalp hastalikli

dogma riski 1000 canli dogumda 8-12’dir (yaklagik
%1).13

Konjenital kalp hastaliklarinin ¢ogu olguda
nedeni bilinmemekle birlikte, genetik ve cevre-
sel faktorlerin birlikte etkilesimine bagli oldugu
diistintlir. Yenidogan doneminde KKH’lerin kli-
nik bulgular anatomik bozukluga gore degiskenlik
gosterir. Solunum zorluguy, siyanoz, sok tablosu gibi
agir belirtilerden veya asemptomatik olarak fizik
muayenede tek bagina tiftiriim saptanmasindan ya
da genetik bir sendromun bulgularindan yola ¢iki-
larak yapilan ekokardiyografik degerlendirmede
tespit edilebilir.*?

Taninin erken konularak tedavi planlanmasi,
konjenital kalp hastalikli ¢ocuklarin morbidite ve
mortalitesinin azaltabilmesi agisindan 6nemlidir.
Ancak klinik bulgular erken dénemde ortaya ¢ik-
mayabilir. Tanidaki gecikmeler nedeniyle erken te-
davi ve girisimlerin uygulanamamasi durumunda
bu hastaliklar 6liimctil seyredebilir. En erken tani
ise, prenatal donemde yapilan fetal ekokardiyografi
ile konulabilir.®

Bu calisma, hastanemiz yenidogan iinitesine
yatan hastalar arasinda ¢ocuk kardiyolojisi konsiil-
tasyonu istenmis olanlarda KKH’nin siklig1 ve da-
gilimi ile etiyolojik faktorlerini degerlendirmek
amactyla yapildi.

I GEREG VE YONTEMLER

Calisgmamiz, 1 Kasim 2012-30 Haziran 2014 tarih-
leri arasinda Izmir Tepecik Egitim ve Arastirma
Hastanesi yenidogan iinitesinde yatirilan 4553
hasta arasindan ¢ocuk kardiyolojisi konsiiltasyonu
istenen 573 hasta prospektif olarak incelenerek ger-
ceklestirildi. Caligma 6ncesi hastanemiz etik kurul
izni alind1. Hastanemiz bolge hastanesi olup yeni-
dogan tnitesi 3. diizey ve 50 yatak kapasitelidir.

Calismaya alinan olgularin hastanede yatiglar
sirasinda gebelik yasi, dogum agirligi, cinsiyeti,
dogum sekli, postnatal yasi, akraba evliligi varligs,
anne ve baba yag1, varsa antenatal tan1 ve bulgulari,
antenatal risk faktorleri (diyabet, preeklampsi,
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erken membran riiptiirii, enfeksiyon, oligohidram-
nios, polihidramnios, uyusturucu madde ve ilag
kullanimi), yatis amindaki tanisi, fizik muayene
bulgulari, ekokardiyografi yapilma nedeni, ekokar-
diyografi yapilma sirasinda postnatal yasi, ekokar-
diyografi sonuglar: kaydedildi.

Ekokardiyografik inclelemeler tiim hastalara
ayn1 pediatrik kardiyoloji uzmani tarafindan, So-
nosite M-turbo ekokardiyografi cihazi ile yapildu.
Her iki atriyum arasinda renkli Doppler ile restrik-
tif olmayan soldan saga sant olusturan defektler se-
kundum tip atriyal septal defekt (ASD) olarak kabul
edildi. Restriktif gecis olusturanlar patent foramen
ovale (PFO) kabul edilerek bu olgular ¢caligmaya
alinmadi. Prematiire bebeklerde periferik vaskiiler
direncin diisiis hiz1 ve duktusun oksijene verdigi
yanita bagli olarak agik kalma siiresi uzamaktadir.’
Bu nedenle patent duktus arteriyozusa (PDA) sahip
tiim prematiir bebekler ile izlemde PDA’s1 kapanan
matiir bebekler ¢alismaya alinmadi.

Calismada, KKH’nin siklig1 ve dagilimi deger-
lendirildi. Olgularin antenatal tan1 ve bulgulari, an-
tenatal risk faktorleri (diyabet, preeklemsi, erken
membran riiptiirii, enfeksiyon, oligohidromnioz,
polihidromnioz, uyusturucu madde ve ilag¢ kulla-
nim1), ekokardiyografi yapilma nedenleri ile elde
edilen tanilar arasindaki iligkiye bakilda.

Istatiksel analizler SPSS 21.0 International Bu-
siness Machines Corporations bilgisayar programi
ile yapildi. Sonuglar ortalama-standart sapma, or-
tanca ve yiizdelik degerler seklinde belirtildi.

I BULGULAR

Calisma grubuna dahil edilen 573 hastanin 314’4
(%54) erkek, 259’u (%46) kiz olup196’s1 (%34)
matiir, 377’si (%66) prematiir bebek olup; ¢aligma-
daki hastalarin ortalama gebelik siiresi 33,5+5,3
hafta, dogum agirliklar 2146+1075 gr idi. Hastala-
rin kardiyoloji konsiiltasyonlar1 ortanca olarak
postnatal 3 giinde (1-130 giin) gergeklestirildi.
Hasta bebeklerin ebeveynlerinin 96’sinda (%17)
akraba evliligi mevcuttu. Ortalama anne yast
28+6,1, baba yas1 31+6,6 yas idi.

Caligmaya alinan 573 hastanin130’unda
(%22,6) KKH tespit edildi. Bu 130 olgunun 57’si
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(%44) erkek, 73’4 (%56) kiz olup; gebelik siiresi
35,5+4,7 hafta, dogum agirliklar1 24451962 gr idi.
Postnatal ortanca tani yast ise 3 (1-120 giin) giindd.
Hasta bebeklerin ebeveynlerinin 23’tinde (%17,6)
akraba evliligi mevcuttu. Ortalama anne yas1
27,2+6,5, baba yag1 30,6+6,6 yas idi.

Konjenital kalp hastalig tespit edilen 130 has-
tanin %8,4’d siyanotik, %91,6’s1 asiyanotik KKH’ye
sahipti. Asiyanotik KKH’ler arasinda en sik ventri-
kiiler septal defekt (VSD) (%42,3) goriiliirken, si-
yanotik KKH’ler i¢cinde Fallot tetralojisininin (%3)
en stk oldugu tespit edildi (Tablo 1).

Calismamizda asiyanotik KKH’li hastalarin
%61’i kiz iken siyanotik KKH’li hastalarin
%27’sinin kiz oldugu goriildii. Atriyal septal defekt
(ASD) (%541 kiz), VSD (%66’s1 kiz) ve pulmoner
stenoz (PS) (%601 kiz) kizlarda daha sik goriiliir-
ken atriyoventrikiiler septal defektin (AVSD)
(%56’s1 erkek) erkeklerde daha sik oldugu tespit
edildi. Patent duktus arteriyozus ise kiz ve erkek
olgularda esit orandayda.

Konjenital kalp hastaliklari i¢in antenatal risk
faktorii saptanan 139 olgunun annelerinin 50’sinde
diyabet (%36), 60’1nda (%43) preeklampsi (8 olguda
diyabet ve preeklapmsi birlikte idi), 14’tinde (%10)

TABLO 1: Asiyanotik ve siyanotik konjenital kalp
hastaliklarinin dagihimi.
Olgu sayisi  KKH icinde orani (%)
Asiyanotik tani
VSD 55 423
ASD 46 35,3
PDA 12 9,2
PS 10 7
AVSD 9 6,9
AK 5 38
Kesintili arkus aorta 1 0,7
Siyanotik tani
Fallot tetralojisi 4 3
BAT 2 1,5
Pulmoner atrezi 1 0,76
Hipoplastik sol kalp 1 0,76
Trunkus arteriozus 1 0,76
Gift ¢ikigl sag ventrikdl 1 0,76
Tek ventrikl 1 0,76

ASD: Atriyal septal defekt; AK: Aort koarktasyonu; BAT: Bliyik arter transpozisyonu;
AVSD: Atriyoventrikiler septal defekt; PDA: Patent duktus arteriyozus; PS: Pulmoner
stenoz; VSD: Ventrikler septal defekt.
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TABLO 2: Risk gruplarina gore konjenital kalp
hastaliklari ve oranlari.

Risk faktorleri (n) KKH Olgu sayisi %
Diyabet (50) Hipertrofik 2 4
kardiyomiyopati
ASD 2 4
VSD 1 2
PS 1 2
Preeklampsi (60) ASD 3 5
VSD 5 8,3
Bikiispit aorta 1 1,6
Fallot tetralojisi 3 5
PA 1 1,6
AVSD 1 1,6
Diyabet ve Hipertrofik 1 12,5
preeklampsi (8) kardiyomiyopati
Erken membran riiptiiri (14) AVSD 1 16,6
Oligohidramnios {11) VSD 1 9
ASD 2 18
Antikonviilsan ilag (1) VSD 1 100
Uyusturueu (1) Normal 1 0

erken membran riiptiirii, 11’inde (%7,9) oligohid-
ramnios, 2’sinde (%1,5) polihidramnios, 1’inde
(%0,75) antikonviilsan ila¢ kullanimi, 1’inde
(9%0,75) uyusturucu madde kullanimi tespit edildi.
Risk faktorlerine gore KKH saptanma oranlar: ve
tipleri Tablo 2’de gosterildi.

Konjenital anomaliler nedeniyle sendrom dii-
stiniilen ancak kesin tanis1 konamamig, Down sen-
dromu gibi kesin tanisi olan ve orta hat defekti ile
anorektal malformasyonu olan hastalarda KKH’nin
saptanma oranlar1 ve dagilimi ise Tablo 3’te goste-
rildi.

Cocuk kardiolojisi konsiiltasyonu istem sebep-
leri ve ekokardiyografide KKH saptanma siklig:
Tablo 4’te gosterildi. Ufiiriim (n=73) nedeniyle eko-
kardiyografi (EKO) yapilarak KKH tespit edilen 41
(%56) olgunun 20’sinde (%49) VSD, 10’unda
(%24,5) ASD, 2’sinde (%5) aort koarktasyonu (AK),
2’sinde (%5) Fallot tetralojisi ve 7’sinde (%17) PS
tespit edildi. Desaturasyon (n=100) nedeniyle EKO
yapilarak KKH tespit edilen 23 (%23) olgunun
8’inde siyanotik KKH (bu hastalarin 2’si Fallot tet-
ralojisi, 2’si biiyiik arter transpozisyonu (BAT), 2’si
trunkus arteriyozus (TA), 1'i hipoplastik sol kalp
sendromu ve 1’i tek ventrikiil idi) tespit edildi.
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TABLO 3: Konjenital anomalili ve sendromlu olgularda
konjenital kalp hastaliklarinin dagilimi
Tani Ekokardiyografi sonucu/n %
Konjenital anomali {n=18) Normal (n=186) 89
Sekundum ASD {n=1) 55
Muskuler VSD {n=1) 55
Down sendromu (n=14) Normal (n=4) 29
AVSD (n=8) 57
VSD (n=1) 7
VSD + ASD (n=1) 7
Tracher-Collins sendromu {n=1)  Sekundum ASD {n=1) 100
Pierre-Robin sendromu (n=2) Normal (n=2) 0
Konj. kistik adenomatdz mal. (n=1) Normal {n=1) 0
Koolen de Vries (n=1) Sekundum ASD (n=1) 100
Bohring-Opitz sendromu {n=1) Sekundum ASD {n=1) 100
Smith-Lemli-Opitiz sendromu (n=1) Sekundum ASD (n=1) 100
Amniyotik band sendromu (n=1)  Normal {n=1) 100
Dandy-Walker sendromu (n=2) Normal (n=2) 0
Ambigious genitale {n=1) Normal {n=1) 0
Anorektal malformasyon (n=1) Sekundum ASD (n=1) 100

TABLO 4: Ekokardiyografi endikasyonlari ve
konjenital kalp hastaligi sikligi.
Endikasyon Olgu sayisi KKH sikhigi n/%
Utiirdim 73 41/56
Saturasyonda diisme 100 23/23
Takipne 183 33/18
Dolasim bozuklugu 55 9/16
Non-immn hidrops fetalis 10 2/20
Konjenital anomali 83 17/20
Maternal diyabet 50 9/18
Fetal EKO’da patoloji 7 6/85
Distitmi 39 3/7,6

Diger hastalarin 8’inde (%35) ASD, 6’sinda (%26)
VSD, T’inde (%4) kesintili arkus aorta oldugu go-
riildii. Hidrops fetalis (n=10) nedeniyle EKO yap1-
larak KKH tespit edilen olgularin 1’inde muskiiler
VSD, l'inde muskiiler VSD ve bikiispit aorta bir-
likte saptandi. Fetal EKO’sunda patolojik bulgu ol-
mas1 (n=7) nedeniyle EKO yapilan olgularin 6’sinda
(%85) KKH saptanmis olup bu hastalarin 2’sinde
VSD, I’inde sekundum ASD, 1’inde trunkus arte-
riyozus, 1’inde kesintili aortik ark, 1’inde intra-
kardiyak kitle tespit edildi. Aritmi nedeniyle
degerlendirilen 39 olgunun 7’sinde supraventrikii-
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ler tagikardi (SVT), 2’sinde erken atrial vuru, 1’inde
erken ventrikiiler vuru, 5’inde bradikardi ve
24’tinde sintizal tagikardi tespit edilmis olup SVT’li
olgulardan 1’inde (%14) sekundum ASD, bradikar-
disi olan 1 olguda sekundum ASD ve tasikardisi
olan 1 olguda AVSD saptandi.

I TARTISMA

Konjenital kalp hastaliklarinin gercek sikligini séy-
leyebilmek i¢in bu hastaliga sahip olan olgularin
tiimiine tan1 konulmas: gerekmektedir. Ancak bu
bazi nedenlerden dolay: miimkiin degildir. Bu ne-
denlerin baginda, hastaliklarin dogru tanisinmi koy-
mak icin gerekli tibbi donanmim ve deneyimli
pediatrik kardiyologun hentiz bir¢ok iilkede yeterli
diizeyde olmamasi gelmektedir. Bunlarin diginda
Fallot tetralojisi ve genis VSD gibi hemen klinik
bulgu veren ve taninan kardiyak patolojiler ya-
ninda minimal PS, kii¢lik VSD ve ASD gibi lez-
yonlar ¢ogu zaman bulgu vermedikleri gibi rutin
fizik muayenede de gozden kagabilirler. Ayrica do-
gumdan hemen sonra olusan yenidogan 6liimleri-
nin bir kismindan da KKH sorumlu olup bu
hastalarda tani konmasi i¢in i¢in yeterli siire ola-
mamaktadir. Tim bu nedenlerden dolay: bildirilen
sikliklarin gercek sikliklardan daha az oldugu dii-

stiniilmektedir.1%!!

Calismamizda ¢ocuk kardiyolojisi konsiiltas-
yonu istenen 573 olguda KKH siklig1 %22,6 (130
olgu) olarak bulundu. Bulut ve ark.nin ¢aligma-
sinda, takiplerde PDA’s1 kapanan matiir yenido-
ganlar, izole PDA saptanan prematiireler ve izole
PFO saptanan hastalar ¢caligmaya dahil edilmedi-
ginde bizim ¢aligmamizdaki gibi KKH siklig1 367
yenidoganda %28 olarak bildirilmistir.'”? Giiven ve
ark.nin 201 yenidogan ile yaptiklar ¢aligmada ise
KKH saptanma sikligininin %76 gibi yiiksek bir
oranda oldugu gérilmiigtiir.”® Caligmalar arasindaki
oranlarin bu kadar farkli olmasinin sebebi, yenido-
gan hekimlerinin semptomlara duyarliliginin farkli
olmas: nedeniyle ¢ocuk kardiyolojisi konsiiltas-
yonu isteme sikligindaki farklilik ve ¢aligmaya ali-
nan hastalarin klinik 6zellikleri (dismorfik hastalar,
kromozom bozuklular: olan hastalar, ekstrakardi-
yak anomalileri olan hastalar vb) gibi bagka neden-
ler ile agiklanabilecegi diistintilmustiir.
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Siyanotik olmayan KKH’ler i¢inde en stk VSD
(%25-30) goriiliirken, siyanotik KKH’ler i¢cinde en
sik BAT (%5-6) goriilmektedir.'* Bulut ve ark.nin
yaptig1 ¢calismada VSD (%34,3) en sik asiyanotik
KKH iken BAT1n (%6,6) en sik siyanotik KKH ol-
dugu gorilmigtiir.”> Aym ¢aligmada PDA %14,3,
ASD %10,5, AK %6,6, AVSD %5,7, Fallot tetralo-
jisi %4,8, PS %4,8, PA %3,8, hipoplastik sol kalp
sendromu %?2,9, tek ventrikiil %1,9 siklikta bil-
dirilmistir. Bizim c¢aligmamizda da asiyanotik
KKH’ler i¢inde en sik (%42,3) VSD tespit edilirken,
siyanotik KKH’ler i¢cinde Fallot tetralojisi %3, BAT
ise %1,5 oraninda goriilmistiir. Konjenital kalp
hastaliklarinin dagilimina bakildiginda literatiirle
uyumlu olarak VSD (%42,3), ASD (%?35,3), PDA
(99,2) ve PS (%7) en sik tespit edilen KKH’ler iken
calisgmamizda siyanotik KKH oraninin diger calis-
malara gore daha diistik oldugu gortilmiistiir. Bu
durumun hastanemizde heniiz yenidogan kalp cer-
rahisi yapilamamasina bagli oldugu distiniilmiis-
tir.

Calismamizda cinsiyet dagilimina bakildiginda
KKH’li olgularin %56’s1 kiz idi. Siyanotik KKH’ye
sahip olgularin %734 erkek iken asiyanotik
KKH’ye sahip olgularin ise %61’i kizd1. Bulut ve
ark.’nin yaptig1 calisgmada da benzer oranlar bildi-
rilmis olup KKH’li olgularin %54,3’ti kiz olup siya-
notik KKH’li olgularin %64’iintin erkek oldugu
gortlmistir.”® Literatiirde de ciddi KKH’lerin er-
keklerde daha sik oldugu, ASD ve PDA’nin kizlarda
daha sik goraldigi bildirilmektedir.>!>1¢ Bizim ¢a-
lismamizda da ASD’li olgularin %54t kiz olup
PDA’1 olgularda cinsiyet fark: saptanmamaigtir.

Konjenital kalp hastaliklarinin gelisiminde ge-
netik ve cevresel faktorlerin neden oldugu multi-
faktoriyel bir kalitim s6z konusudur.”” Annedeki
diyabetes mellitus, romatoid artrit ve sistemik
lupus eritematozus gibi kollajenozlar, fenilketo-
niiri, koagiilopati ve sferositozis gibi hematolojik
bozukluklar ile annenin hamilelikte ila¢ (lityum,
talidomid, warfarin, alkol, antikonviilsanlar vb) al-
mast, dogumsal rubella gibi durumlarin ¢ocuklarda
konjenital kalp hastalig goriilme sikligini artirdig:
bilinmektedir.'®! Caligmamizda diyabetik anne be-
beklerinde hipertrofik kardiyomiyopati (HKMP)
goriilme siklig1 %6 tespit edilmigtir. Preeklampsili
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anne bebeklerinin %35’inde KKH saptanmustur.
Ayrica sayilar1 az olmasin ragmen, erken memeb-
ran riptiri ve oligohidramniosa sahip annelerin
bebeklerinde de KKH sikliginin arttigi goriilmiis-
tlir. Preeklampsinin, erken membran riiptiiriiniin
ve oligohidramniosun konjenital kalp hastali1 ge-
lisimini ve sikligini etkileyip etkilemedigi konu-
sunda literatiirde yeterli caligma bulunmamaktadir.
Bu konuda yorum yapilabilmesi i¢in ¢ok sayida
hastay: iceren vaka-kontrol ¢aligmalarinin yapil-
mast gerektigi diistinilmustiir.

Bir¢ok genetik sendrom ve diger sistem mal-
formasyonlar: ile KKH birlikteligi bilinmektedir.’
KKH’lerin %5-8’i de kromozom anomalileri ile be-
raber goriilmektedir. Ornegin Down sendromu
(trizomi 21) ile iligkili konjenital kalp defektleri iyi
tanimlanmis ve bu sendroma sahip ¢ocuklarin yak-
lastk %40'inda asikar kalp hastalif1 (6zellikle
AVSD) gosterilmigtir. Atriyoventrikiiler septal de-
fektli cocuklarin da %75’inin Down sendromlu ol-
dugu tespit edilmistir.’® Caligmamizda genetik
sendrom olabilecegi diistiniilen tanisi konmamaig
anomalili ve tanis1 konmus sendromik olan 34 ol-
gunun %50’sinde KKH saptanmigtir. Down sen-
dromlu olgularin %57’sinde AVSD tespit edilmistir.
Bulgularimizin literatiirle uyumlu oldugu disti-
nilmistir.

Konjenital kalp hastalig1 olan yenidoganlar
ozellikle yasamin ilk giinlerinde asemptomatik
olabileceginden ¢ogunlukla kalp damar sistemi
disindaki nedenlerle hastaneye yatirildigini di-
sinmekteyiz. Bulut ve ark.nin yaptig1 calismada
KKH tanisi alan hastalarin %83,9’'unda, Giiven ve
ark.nin yaptig1 calismada KKH tanisi alan hastala-
rin %59’unda hastaneye yatig nedeninin kardiyo-
vaskiiler sistem dis1 nedenlerden kaynaklandig:
bildirilmistir.!>!3 Bizim ¢alismamizda ise bu oranin
%96,1 oldugu gorulmiistiir. Caligmamizda bu ora-
nin yiiksek olmasi hastanemizde heniiz yenidogan
kalp cerrahisinin yapilamamasina baglanmaigtir.

Ufiiriim varhig genellikle KKH ile ilgili olsa da
ifiirimi olan bebeklerin ¢ogunda yapisal lezyon
yoktur ve KKH goriilen bebeklerin hepsinde iifii-
riim tespit edilmeyebilir.” Ufiiriimiin saptanmasi
ayrica muayene eden kisinin yetenek ve deneyi-
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mine, zamanlama, frekans ve muayenenin hangi
kosullar altinda yapildigina baghidir.” Bir ¢aligmada
7204 yenidogan bebegin 46’sinda iifiiriim saptana-
rak ekokardiyografi uygulanmis, bu olgularin
13’tinde kalp normal olarak degerlendirilmis, 8 be-
bekte iifiiriim fizyolojik nedenlere baglanmis (fiz-
yolojik hafif periferik pulmoner stenoz gibi) olup
25 bebekte (%54) iifiiriimiin kardiyak malformas-
yona bagli oldugu tespit edilmistir. Bu hastalarin
da tiimii asemptomatik olup 15’inde VSD, 3’tinde
AK, 3’tinde Fallot tetralojisi, 2’sinde ASD, 1’inde PS
ve I’inde aort kapak stenozu saptanmigtir.”! Calig-
mamizda takipne ve desaturasyondan sonra iifii-
rim 3. en sik konsiiltasyon isteme sebebi olup
ifiirtim tespit edilen olgularin %56’sinda KKH tes-
pit edilmistir.

Siyanozun fizik muayenede farkedilir hale gel-
mesi i¢in oksijen saturasyonun %85 veya altinda
olmas1 gerektigi bildirilmis olup ortam 1s181n1n
yetersizligi, zenci irk ve anemi gibi nedenlerin si-
yanozun fark edilmesine engel olabilecegi belir-
tilmektedir.”*? Yenidoganda kritik KKH’li olgular
i¢in pulse oksimetri ile tarama testi kullanilabile-
cek bir yontemdir. De-Wahl Granelli ve ark. tara-
findan 3982 hastada yapilan pulse oksimetri ile

tarama caligmasinda kritik konjenital kalp hasta-
lig1 saptama sensitivitesi %62 ve spesivitesi
%99,8, Riede ve ark.nin 4144 hastadaki benzer
caligmasinda ise sensitivite %77,8, spesivite
%99,9 olarak bildirilmistir.?*? Bu caligmalarda da
goruldigu gibi kritik KKH erken tanisi i¢in pulse
oksimetri taramasinin fayda sagladig1 gorilmiis-
tlr. Ancak sol ventrikiil ¢ikim yolu obstriiksiyonu
olan (aort koarktasyonu, kritik aort stenozu) ol-
gularda saturasyon taramalar1 %25-75 oraninda
normal olarak degerlendirilebilmektedir.?® Calis-
mamizda desaturasyon nedeniyle degerlendirilen
olgularin %23’ inde KKH saptanmis olup, bu has-
talarin %8’inin kritik KKH’ye sahip oldugu go-
rilmistir.

Yenidogan doéneminde SVT’li olgularin
yarisinda yapisal kardiyak patoloji yoktur.’ Calis-
mamizda da SVT’li olgularin ¢ogunda KKH sap-
tanmamigtir.

Sonug olarak calismamizda konjenital kalp
hastaliklarinin yenidogan déneminde asemptoma-
tik olabilecegi gibi, konjestif kalp yetersizligi bul-
gular1 ve siyanoz ile ortaya ¢ikabilecegi 6zellikle
cesitli anomalilere sahip ve sendromlu olgularda
sikliginin arttig1 bir kez daha ortaya konmustur.
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ORIGINAL RESEARCH I

Ufiiriimli Cocuklarin Degerlendirilmesi

Evaluation of Children with Cardiac Murmur

OZET Amag: Cocuk kardiyoloji polikliniklerine muayene sirasinda iifiiriim duyulma siiphesi ve/veya tet-
kik edilmek tizere muayene sirasinda fiiriim duyulma tanisi ve/veya tetkik edilmek tizere ¢ok sayida
olgu gonderilmektedir. Bu galismada Klinigimize iifiiriim nedeniyle génderilmis, daha 6nce herhangi bir
kardiyolojik tan1 almamis olgularin oskiiltasyon ve ekokardiyografi 6zelliklerinin degerlendirilmesi amag-
land1. Olgular 6nce oskiiltasyonla klinik olarak daha sonra ekokardiyografi ile degerlendirildi. Gereg ve
Yoéntemler: Kardiyak iftirim nedeniyle bagvuran olgularin yaglar1 1 giin ile 18yas arasinda degisiyordu.
Olgular sirastyla ve rastgele iki kardiyolog tarafindan iki ay siiresince 6nce oskiiltasyonla, daha sonra eko-
kardiyografi ile degerlendirildi. Olgular oskiiltasyonla patolojik, siipheli ve masum ifiiriim olarak sinif-
landirildi. Elde edilen bulgularin degerlendirilmesinde SPSS for Win. Ver. 15.0 (SPSS Inc., Chicago, ILL,
USA) programi kullanildi. Bulgular: Calismada 207 olgu yer aldi. Olgularin 110u (%53,1) erkek, 97’si
(%46,9) kizdi. Olgularin yas ortancasi 31 ay [Ceyrek degerler aras1 genislik (CAG)=59,0; 1,0-211,0] idi.
Viicut kitle indeksi ortancas: 16.0 (CAG=2,7; 7,8-27,8) kg/m? olarak saptand1. Oksiiltasyonda; iifiiriim ol-
gularin 18inde (%8,7) iifiiriim yok, 148’inde (%71,5) masum tifiiriim, 17’sinde (% 8.2) patolojik olarak
degerlendirildi Ekokardiyografide; olgularin %66,2’si (n=137) normal, %29,0’u (n=60) patolojik bulundu.
Oskiiltasyon ve ekokardiyografi bulgular karsilastirildiginda iifiiriim sonucu patolojik olan ¢ocuklarin
15’inde (%88,2) de eko sonuglar1 patolojik bulundu. Oskiiltasyon sonucuna gore siipheli kabul edilen
gruptaki olgularin 11’inde (%45,8), masum {fiiriim kabul edilen gruptaki olgularin ise 35’inde (%24,6)
ekokardiyografide patoloji saptandi. Sonug: Calismanin gosterdigi verilere bakilinca sadece oskultasyonla
iftirtimlerin degerlendirilmesinin yeterli olmayacag; oskiiltasyon bulgularinin ekokardiyografik ince-
leme ile dogrulanmasi gerektigi sonucuna varildi.

Anahtar Kelimeler: Ufiiriim; masum {ifiiriim; ekokardiografi; oskiiltasyon

ABSTRACT Objective: A large number of cases are sent to the pediatric cardiology clinics because of mur-
mur being heard in auscultation. In this study, we aimed to evaluate cases with cardiac murmur which was
sent to our cardiology clinic because of heart murmurs, and who have not been diagnosed yet. All cases
were first evaluated clinically, then examined by echocardiography. Material and Methods: Ages of the
cases with cardiac murmur were ranged from one day to 18 years old. These cases were examined using
auscultation and echocardiography by two pediatric cardiologists during two months. The cases were clas-
sified as pathologic, suspicious and innocent murmur according to auscultation. The SPSS Ver. 15.0 (SPSS
Inc., Chicago, ILL, USA) was utilized to evaluate the findings. Results: 207 patients were examined dur-
ing this study. 110 (53.1 %) were male and 97 (46.9%) were female. The median age of the patients was
31 months [Interquartile Range (IR)=59.0, 1.0-211.0]. The median of the body mass index of the cases
was 16.0 (IR=2.7; 7.8-27.8) kg/m®. As a result of auscultation, 18 cases (8.7%) did not have any murmur,
148 cases (71.5%) have innocent murmur and 17 cases (8.2 %) were pathological murmur. Echocardiog-
raphy results were normal for 137 cases (66.2%) and 60 cases (29.0%) were pathological. When auscul-
tation and echocardiography findings were compared, it was found that 15 cases (88.2%), that were found
pathologic in auscultation, were also pathologic in echocardiogram. In suspicious group, 11 cases (45.8%)
were pathologic in echocardiogram.35 cases (24.6%) of the innocent group were found pathologic in
echocardiogram. Conclusion: The results revealed that auscultation itself was not sufficient to diagnose
murmur and must be supported by echocardiography.

Key Words: Murmur; innocent murmur; echocardiography; auscultation
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UFURUMLU COCUKLARIN DEGERLENDIRILMESI

ediatrik kardiyoloji polikliniklerine génde-
Prilen olgularin 6nemli boliimiini tfiirtimler

olusturmaktadir.! Cocuklarda duyulan ufi-
rimlerin bityiik boliimi “masum #fiirim” denilen
foksiyonel tfiirtimlerdir ve ¢ogunlugu sistolik ka-
rekterdedir.? Ancak kardiyak patolojilerin bazen
tek belirtisi iifiiriim olabilmektedir. Ufiiriimiin
masum ya da patolojik olarak ayrilmasi teshis ve
prognoz agisindan dnemlidir. Bu sebeple ifiirtim-
lerin degerlendirilmesi gereklidir.® Laennec tara-
findan 1816 yilinda steteskopun icadindan sonra
oskiiltasyon, kalp hastaliklarinin degerlendirilme-
sinde 6nemli bir ara¢ olmusgtur.? Oskiiltasyon ile
degerlendirmenin basarisi; hekimin aldig: egitimin
niteligine, deneyimine ve muayene ortamindaki
kogullara bagh olarak degisebilmektedir.*®

Ancak son zamanlarda ekokardiyografi
olanaklarinin artis1 hekimlerin oskiiltasyon yete-
neginde ve kalp seslerinin degerlendirme beceri-
lerinde diisiise neden olmustur.

Caligmamizda; ¢esitli ilk derece muayene
yerlerinde olgularin fizik muayeneleri sirasinda
iftirim duyuldugu iddiasiyla egitim arastirma
hastanesi ¢ocuk kardiyoloji poliklinigine sevk edi-
len olgularin bu yonden degerlendirilmesi amag-
landa.

I GEREG VE YONTEMLER

Cocuk kardiyoloji poliklinigine iifiiriim nedeniyle
bagvuran, bagka yerde kardiyolojik tan1 almamis ve
yaslar1 1 giin-18 yas aras1 olgular, rastgele ve polik-
linige gelis sirasiyla caligmaya dahil edildi. iki ay
stireyle poliklinige basvuran olgularin demografik
ozellikleri, gonderen doktorun bransi, muayene si-
rasindaki patolojileri ile ailede konjenital kalp has-
taligy 6ykiileri kaydedildi. Bu galigmay: yiiriiten iki
pediatrik kardiyolog tarafindan tiim olgularin kar-
diyolojik muayeneleri yapildi, oskiiltasyonla {ifii-
riimleri olup olmadigy, iifiirlimleri varsa Gifiirimiin
siddeti degerlendirildi. Ufiiriimler masum, patolo-
jik veya stipheli olarak {i¢ gruba ayrildi. Oskultas-
yonla duyulan ifiirimler, genellikle sternumun
solunda orta, alt boliimlerinde, lokalize, yayilim
gostermeyen (apekse, boyuna, koltuk altina) ge-
nellikle 1-2/6, nadiren 3/6 siddetini ge¢meyen,
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erken sistolik, vibratuvar veya miizikal karek-
terde, kalp seslerinde degisikligin eslik etmedigi
(kalp seslerinin sertlesmesi, ¢iftlesme, klik gibi..)
ufiriimler, masum tflirtim olarak kabul edildi. Ho-
losistolik,diastolik, yayilim gosteren, yiiksek sid-
dette ve 2- 3/6 ve daha fazla olabilen, trill eglik
edebilen,kalp seslerinde degisikliklerin eslik ettigi
ufirimler patolojik uftirim olarak kabul edildi.
Karar verilemeyen iifiirtimler siipheli gruba alindi.
Oskultasyonda {iiftirim duyulmamigsa bunlarda
kaydedildi.

Daha sonra tiim olgular yeniden ayrintili eko-
kardiyografi ile degerlendirildi. Elde edilen bulgu-
larin degerlendirilmesinde SPSS Ver. 15.0 (SPSS
Inc., Chicago, ILL, USA) programi kullanildi. Bu
aragtirma, hastane etik kurulundan ve ¢aligsmaya
katilan ¢ocuklarin ailelerinden onay alinarak ger-
ceklestirildi.

I BULGULAR

Calismada yer alan 207 olgunun: 110u (%53,1)
erkek, 97’si (%46,9) kizdi. Olgularin yas ortancasi
31 ay (CAG=59,0; 1,0-211,0) idi. Olgularin yas ara-
Liklarina goére dagilimi Tablo 1’de belirtildigi gi-
biydi. Olgularin viicut kitle indeksi ortancasi 16.0
(CAG=2,7;7,8-27,8) kg/m? olarak saptand.

Olgularin 169u (%81,6) ¢ocuk saghg: ve has-
taliklar1 uzmanlarindan, 23’i (%11,2) aile hekim-
15’1 (%7,2) diger brans hekimleri
tarafindan poliklinigimize goénderilmisti. Ailede

lerinden,

anamnezle konjenital kalp hastalign oykiisi;
165’inde (%79,7) yok, 42’sinde (%20,3) vardi. Bi-
rinci basamak saglik kurumundaki ifiirtim tespit
edilen muayene nedenleri; 69'unda (%33,3) kont-
rol ve agilama dncesi muayene, 50’sinde (%24,2) so-
lunum yolu enfeksiyonu, 32’sinde (%15,4) genel

TABLO 1: Olgularin yaslara gére dagilimi.
Yas Araligi Sayi %
0-3 ay 50 242
4-24 ay 47 22,7
2-6 yas 72 34,8
6-12 yas 26 12,6
12 yastan sonra 12 5,7
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TABLO 2: Oskiltasyonla yapilan degerlendirme
sonucuna gdre olgularin dagilimi.

Ufiiriim Sayl %
Yok 18 8,7
Masum 148 715
Patolojik 17 8,2
Stpheli 24 11,6

TABLO 3: Oskiiltasyonla yapilan degerlendirme
sonucuna gdre olgularin Gftirim siddetinin dagilimi.

Ufiiriim Siddeti Sayl %

Yok 18 8,7
1-2/6 106 51,3
2/6 69 33,3
3/6 ve Uzeri 16 7,7

TABLO 4: Ekokardiografik inceleme sonuglarinin dagilimi.
Ekokardiyografi Bulgusu Sayi %
Normal 137 66,2
Patolojik 60 29,0
Normal varyant/* 10 4,8

*Normal varyanti: Patent foramen ovale, Chiari network, yenidoganlardaki fizyolojik pul-
moner stenoz, false tendon, fizyolojik mitral yetmezlik.

semptomlar, 13’inde (%6,3) yiiksek ates, 8’inde
(93,9) spor 6ncesi muayene, 7’sinde (%3,4) astim-
allerji, geri kalanlar ise diger sikayetlerdi.

Cocuk kardiyoloji poliklinik kontroliinde ol-

gularin fiirim agisindan degerlendirilme sonug-
lar1 Tablo 2 ve Tablo 3’te oldugu gibiydi.

Olgularin oskiiltasyon sonras: ayrintili eko-
kardiyografi incelemesindeki sonuglarinin dagilimi
Tablo 4’te oldugu gibiydi.

Olgularin bazilarinda birden fazla patoloji sap-
tand1. Sadece normalin varyant: edilen olgular nor-
malin varyant1 grubunda, patoloji ile birlikte ise
patoloji grubunda yer aldi. Toplam olarak 60 olguda
ekokardiyografide patoloji tespit edildi. Ekokardi-
yografide tespit edilen bulgular Tablo 5’te goriil-
diigt gibiydi.

Oskdiltasyon ve ekokardiyografi bulgular: kar-
silastirildiginda, ifiirim sonucu patolojik oldugu
diisiintilen olgularin 15’inde (%88,2) ekokardiyo-
grafi sonuglar1 patolojik iken, oskiiltasyonla {ifii-
rim sonucu siipheli olan olgularin ise 11’inde
(%45,8) patoloji bulundu. Oskiiltasyonla iifiiriim
sonucu masum olan olgularin ise 35’inde (%24,6)
patoloji saptands, 113’iinde (%76,4) ekokardiyografi
sonuglar1 normal bulundu (Tablo 6).

Istatistik inceleme sonucunda oskiiltasyonla
ifiirim degerlendirilmesinde patoloji saptama
glict, yapilan ROC analizine gére anlaml bulun-
madi1 (AUC 0.6793 ve AUC Standart hata= 0,0497;
p>0,05).

[ TARTISMA VE SONUG

Pediatrik kardiyoloji polikliniklerine konsultasyon
amaciyla gonderilen olgularin yaklagik beste birini
ifirimler olusturmaktadir.! Konjenital kalp hasta-
Iig1 cocukluk ¢aginda %0,8 oranindadir.’ Ancak
iifiirtimler klinikte daha sik goriilmekte ve bu ge-
nellikle 3-7 yaglar1 arasinda daha yaygindir. Lite-
ratiirde ¢ocuklarda oskiiltasyonla {ifiirtim duyulma

TABLO 5: Patolojik grubun ekokardiyografik incelemesinde saptanan bulgular.

Patoloji Sayi
Ventrikiler septal defekt 10
Atrial septal defekt 8

Aort kapak stenozu
Pulmoner kapak stenozu
Bikiispid aortik kapak
Patent duktus arteriosus
Sol ventrikil hipertrofisi

- N W A~ D w

Aort koarktasyonu

Patoloji Sayi
Parsiyel pulmoner vendz déniis anomalisi 1
Subaortik ridge 1
Periferik PS ve/veya PFO 17
Patent foramen ovale 11

Mitral valv prolapsusu ve/veya mitral yetmezligi 5
Fizyolojik mitral yetmezIigi 5
False tendon 2
Chiari network/Trikiispid yetmezIigi 3

Pediatr Heart ] 2015;2(4)
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TABLO 6: Oskiiltasyonda sonuglarina gére ekokardiyografinin degerlendirlendirimesi.

EKO Normal
Oskilltasyon Ufiiriim n (%)
Utiirtm yok 13 (72,2)
Masum dfirim 113 (76,4)
Patolojik Ufurim 0(0,0)
Stpheli 11 (45,8)
Toplam 137

EKO Patolojik Normal Varyanti Toplam
n (%) n (%) n
5(27,8) 0(0,0) 18
29 (19,6) 6 (4,0 148
15 (88,2) 2(11.8) 17
11 (45,8) 2(84) 24
60 10 207

oraninin %50-90 arasinda oldugu belirtilmektedir.’
Ufiiriimiin kardiyak patolojiye bagl olma olasilig1
yasa gore degisebilmektedir. Ufiiriimle birlikte kar-
diyak patoloji saptanma olasilig1 yenidogan done-
minde %84 olmasina karsin, bu olasilik okul ¢ag1
¢ocuklarinda tersine donmektedir.” Caligmamizdaki
olgularin %46,9’unu (97 olgu) ilk 24 aylik yas gru-
buna dahil ¢ocuklar olusturmaktadir. Bu yas déne-
minde fizyolojik gelisme ¢agina bagh gecici iifiiriim
ve masum iifiiriimlerin sik oldugu bir gercektir. Ca-
lismamizda 0-3 aylik grupta 50 olgu vardi, Bu olgu-
larin 5’inde fiirim yoktu, 30'unda masum ifiirim
vardi. Bu grubun ekokardiyogramlarinda %28’inde
ekoda patoloji saptandi, %34’{inde ise bu yas gru-
buna ait normal kabul edilen PFO, Periferik pul-
moner stenoz gibi gegici patolojiler vardi.

Masum {ifiiriim ve patolojik iiftiriimlerin os-
kiltasyonla o6zellikleri ve kriterleri tanimlanmig
olmasina ragmen, her zaman bu kriterler tiftirim-
lerin karakterini ayirmada yeterli olmamaktadir ve
kesin teghis i¢in ekokardiyagrafik incelemeye ge-
reksinim duyulmaktadir.>”*1% Ancak ifiirim du-
yulan her olguda ekokardiyografik incelemenin
yapilmasi ¢ocuk kardiyoloji polikliniklerinin yo-
gunlugunu ve ekonomik yiikii artirmaktadir.

Caligmamizdaki sonuglara goére; poliklinigi-
mize gelen olgularin ¢ogunlugunun ¢ocuk sagligi
ve hastaliklar1 uzmanlar tarafindan gonderildigi
anlagilmaktadir. Ufiiriim duyduklar olgular tetkik
amaciyla pediatrik kardiyoloji kliniklerine sevk
etme nedenleri; kiicitk cocuklarda konjenital kar-
diyak hastaliklar1 atlama endigesi, ailede konjeni-
tal kalp hastalig1 Gykiisii olmasi gibi sebepler
olabilir. Ufiiriim nedeniyle kardiyoloji poliklinik-
lerine sevk edilen ¢ocuklarin ailelerinin %80’inde
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ekokardiyografik inceleme yapilmas: beklentisi bu-
lunmaktadir.''? Bu durumda ailenin endisesi,
6nemli kardiyak patolojilerin atlanmas: iken has-
tane ve hekimlerin endigesi ise bunun getirebile-
cegi hukuki sorunlardir. Bu nedenlerle ¢ocuk
kardiyoloji polikliniklerine #iftirim duyulan ¢ok
miktarda olgu gelmesi dogaldir.

Birinci basamak saglik kurumundaki iifiiriim
tespit edilen muayene nedenleri; kontrol ve agi-
lama, solunum yolu enfeksiyonu, yiiksek ates,
genel semptomlar, spor, astim-allerji ve diger ne-
denlerdi. Yapilan ¢aligmada; klinik bulgularin ol-
masi, ailede konjenital kalp hastalign oykiisi
bulunmasi ve bulunmamasi arasinda kardiyak pa-
toloji saptanmasinda herhangi bir fark goriilme-
mistir. Elektrokardiyografi ve telekardiyografinin
kardiyak patolojiyi tespit etmede dnemli ve belir-
leyici bir fark yaratmadig bildirilmektedir.>!!

Calismamizda {iftiriim nedeni ile poliklinigi-
mize gonderilen olgularin poliklinik muayene s1-
rasindaki Gfiirim siddeti ¢cogunda diistiktii. Hatta
18’inde (%8,7) hi¢ iifiirtiim duyulmadi. Baz: olgula-
rin ilk muayenesi sirasinda enfeksiyon ve atesin et-
kisiyle iifiirlim duyulmus ve siddeti de muhtemelen
fazla olabilir. Bu grup olgularin kardiyoloji polikli-
nigindeki muayeneleri sirasinda ifiirim daha
diisitk duyulmus veya hi¢ duyulmamis olabilir.
Ufiiriimii degerlendiren hekimin aldig1 egitimin ni-
teligi, deneyimi ve uygulama yetenegi taninin dog-
rulugunda etkili olmaktadir. Sadece oskiiltasyon ile
konjenital kardiyak hastaligin taninmasi, 6zellikle
asemptomatik olan olgularda klinisyenin tecriibe-
sine gore degisebilmektedir.® Ekokardiyografi ola-
naklarinin daha kolay ulagilabilir olmasi, fizik
muayene ve oskiiltasyon becerisinde azalmaya yol
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acmuistir. Kolaylikla pediatrik kardiyologa ulagila-
mayacak ve ekokardiyografik inceleme yapilmasi-
nin zor olabilecegi bolgelerde gorev yapan 6zellikle
cocuk saglig1 ve hastaliklari uzmani ile aile hekim-
lerine masum ifiiriimiin degerlendirilmesinde os-
kiiltasyon yeteneklerinin gelistirilmesi i¢in 6zel
egitim verilmesi 6nemlidir.

Calismamiza dahil olgularin 60’1inda (%29)
ekokardiyografide patoloji saptandi. Patoloji sap-
tanan olgularin ¢cogunlugunun hafif; ancak bir
boliimiiniin endokardit profilaksisi gerektirecek
patolojiler olmasi nedeniyle taninin dogrulugu ba-
kimindan oskiiltasyon becerisinin gelistirilmesi
6nemlidir.

Caligmamizda oskiiltasyonla duyulan tfiiri-
miin, patolojiyi tespit etme giiciiniin, istatistik ola-
rak yeterli olmadig1 goriildii. Oskiiltasyonla
patolojik oldugu diistiniilen hig¢bir olguda eko-
kardiyografik inceleme sonuglar1 normal bulun-
mazken, masum oldugu disiintlen olgularda
ekokardiyografik incelemede kardiyak patolojinin
tespit edilmesi, iifiiriim duyulan olgularin deger-
lendirilmesinde sadece oskiiltasyonun yeterli ol-
mayacagini ortaya koymaktadir. Literatiirdeki
diger calismalarda bizi teyid etmektedir.>!* Bu so-
nugclar oskiiltasyonun ekokardiyografik inceleme
ile desteklenmesinin gerekli oldugunu gostermek-
tedir.
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Left Ventricular Outflow Tract Obstruction and
Aortic Insufficiency Caused by
Accessory Mitral Valve: Case Report

Aksesuar Mitral Kapagin Neden Oldugu
Sol Ventrikiil Cikis Yolu Obstriiksiyonu ve
Aort Yetersizligi

ABSTRACT Accessory mitral valve is an extremely rare cause of left ventricular outflow tract
(LVOT) obstruction. We present here an asymptomatic infant with systolic murmur who had an
accessory mitral valve (AMV) causing LVOT obstruction and aortic insufficiency diagnosed by
echocardiography.

Key Words: Left ventricular outflow tract obstruction; aortic insufficiency; accessory mitral valve

OZET Aksesuar mitral kapak, sol ventrikiil ¢ikis yolu obstriiksiyonunun ¢ok nadir bir nedenidir. Biz
burada, sistolik tifiirimii olan, asemptomatik bir siit ¢ocugunda, sol ventrikiil ¢ikis yolu obstriiksi-
yonuna ve aort yetersizligine neden olan, ekokardiyografi ile tanisini koydugumuz aksesuar mitral
kapak olgusunu bildirdik.

Anahtar Kelimeler: Sol ventrikiil ¢ikis yolu obstriiksiyonu; aort yetersizligi; aksesuar mitral kapak

Pediatr Heart ] 2015;2(4):194-6

ccessory mitral valve (AMYV) is a rare congenital abnormality, in-

frequently causing left ventricular outflow tract (LVOT) obstruc-

tion and aortic insufficiency in children. It has first been detected
in children and is rarely reported in adulthood.! We report here the pres-
ence of AMV in a 16-month-old patient who has asymptomatic LVOT ob-
struction and aortic insufficiency.

I CASE REPORT

A 16-month-old boy with a body weight of 10 kg (50 p), height of 82 cm
(50-75 p) was detected to have an asymptomatic heart murmur in a routine
examination. In the physical examination, vital signs were normal and a
thrill and 4/6 systolic ejection murmur was detected. The chest x-ray and
electrocardiogram were normal. Echocardiography revealed an AMV seen
on the anterior mitral leaflet, mild aortic insufficiency and LVOT obstruc-
tion (Figure 1, you can wacth the video in www.turkpedkar.org.tr). A max-
imal systolic pressure gradient of 90 mmHg, mean 60 mmHg, was detected
between the left ventricle and the aorta. The patient underwent surgical
excision of the AMV (Figure 2).

Pediatr Heart ] 2015;2(4)
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FIGURE 1: Accessory mitral valve (white arrow) shown intraoperatively.
AMV: Accessory mitral valve; Ao: Aorta; LA: Left atrium; LV: Left ventricle; MV; Mitral
valve.

FIGURE 2: Transthoracic echocardiography views demonstrating the ac-
cessory mitral valve (white arrow) across the left ventricular outflow tract.

I DISCUSSION

AMYV was first described by Maclean et al in 1963.
The incidence of AVM was 1 in 26000 cases.?
AMYV presents typically early in life with symp-
toms of LVOT obstruction. Most of the cases were
associated with other congenital cardiac defects in
childhood, such as ventricular septal defect, trans-
position of the great arteries, coarctation of
the aorta, partial atrioventricular septal defect,
double outlet right ventricle, membranous septal
aneurysm and Noonan syndrome.® In our case,
AMYV was isolated.

Pediatr Heart ] 2015;2(4)

AMV is a rare cause of both LVOT obstruction
and aortic insufficiency. To the best of our knowl-
edge, there have been only a few reports of patients
with asymptomatic AMV with LVOT obstruction
and aortic insufficiency.* Previously reported cases
were of nonobstructive AMV.

Presence of an asymptomatic murmur is the
most common form of presentation. Exercise in-
tolerance, exertional dyspnea, chest pain, syncope,
heart failure and endocarditis may be seen in symp-
tomatic patients because of LVOT obstruction.
Moreover, it may present with cerebral embolic
events such as transient ischemic attacks or stroke.”
Our case was referred only for evaluation of an
asymptomatic murmur.

Typically, AMV is symptomatic when the
mean gradient between LVOT and aorta is greater
than 50 mmHg. Surgical resection is recommended
in these patients and when it is associated with
other congenital abnormalities of the heart and
great vessels.® In our patient, the gradient across
LVOT was maximum 90 mmHg, mean 60 mmHg;
thus, surgical resection was carried out. Aortotomy
and left atriotomy have been recommended as sur-
gical intervention.

In reported studies, histological findings of the
AMYV revealed fibrous tissue, fibromyoid tissue,
valvule-like structure, myxomatous dysplasia and
closely resembling a mitral valve.” Most authors
suggested that AMYV resulted from abnormal de-
velopment of the endocardial cushion tissue.?

The degree of LVOT obstruction may be eval-
uated by Doppler echocardiography, and recently,
patients can be operated directly without catheter-
ization.” We did not perform any invasive studies
for our patient.

In conclusion, AMV associated with LVOT
obstruction and aortic insufficiency is a rare clini-
cal entity. In these patients, diagnosis and follow-
up can be done solely by echocardiography
without catheterization. In cases with severe LVOT
obstruction, surgery should be performed even in
the absence of symptoms.
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Video 1. Transthoracic echocar-
diographic view of accessory mitral
valve
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Contralateral Sequestration in Right-Sided
Scimitar Syndrome Presenting with Inflammatory
Myofibroblastic Tumor: Case Report

Karg: Taraf Sekestrasyondan Kaynakl Inflamatuar
Miyofibroblastik Tiimor Ile Birlikte Gériilen
Sag Taraf Scimitar Sendromu

ABSTRACT The Scimitar syndrome is characterized by anomalous right pulmonary venous drainage
into the inferior vena cava (IVC), hypoplastic lung, dextrocardia and bronchial anomalies. The
Scimitar sign is seen as a curved vascular shadow alongside the right cardiac border on chest X-ray.
Inflammatory myofibroblastic tumor (IMT) is a rare benign tumor with mesenchymal origin that
usually occurs in the lung and is commonly seen in childhood. Scimitar syndrome associated with
IMT has not been previously reported. A 4-year-old male patient was admitted with respiratory dis-
tress and weight loss. Physical examination revealed decreased lung sounds in the left side. Echocar-
diography revealed abnormal pulmonary venous drainage to IVC. Scimitar syndrome was clearly
diagnosed by cardiac catheterization. High-resolution computed tomography showed right sided
lung hypoplasia, Scimitar vein connected to IVC and lobe sequestration, 60 mm in diameter, in the
superior left lung area adjusted to pleura and supplied via collaterals originating from the celiac
trunk. A total left superior lobe inferior lingular segmentectomy was carried out. Histopathologi-
cal examinations showed sequestration with IMT, accompanied by focal hyalinization and dys-
trophic calcification. The patient was followed-up for 6 months postoperatively without any
complications. In conclusion, Scimitar syndrome accompanied by pulmonary sequestration may be
associated with an increased risk for development of IMT. Therefore, these cases should be fol-
lowed up closely not only for cardiac complication but also for tumor development related to pul-
monary sequestration.

Key Words: Scimitar syndrome; inflammatory myofibroblastic tumor;
bronchopulmonary sequestration

OZET Scimitar sendromu (SS) sag pulmoner venlerin vena kava inferiyor’a venoz drenaj anomalisi,
hipoplastik akciger, dekstrokardi ve bronsial anomaliler ile karakterizedir. Scimitar bulgusu akci-
ger grafisinde kalbin sag tarafinda kivrik vaskiiler belirti ile goriilmektedir. Inflamatuar miyofib-
roblastik tumor (IMT), genellikle akcigerde olusan, mezenkimal kaynakli, cocukluk ¢aginda gériilen
nadir iyi huylu bir tiimordiir. Literatiirde simdiye dek IMT ile birliktelik gosteren SS vakas: bildi-
rilmemistir. Dort yasinda bir erkek hasta, solunum sikintisi ve kilo kaybi nedeniyle klinigimize ba-
svurdu. Fizik muayenesinde sol akcigerde solunum seslerinde azalma saptandi. Ekokardiyografide
anormal seyirli pulmoner venin vena kava inferior’a (VKI) dskiildiigii goriildii. Kateter anjiyografi
yapilarak scimitar sendromu tanis1 koyuldu. Yiiksek ¢oziiniirlii bilgisayarli tomografide ¢élyak trun-
kustan kollateraller araciligiyla beslenen, plevraya yakin, sol stiperiyor akciger alaninda 60 mm
capinda sekestrasyon, sag tarafta akciger hipoplazisi ve VKI ile baglantili Scimitar veni oldugu go-
riildii. Hastaya sol siiperiyor lob inferiyor lingular segmentektomi islemi uygulandi. Histopatolojik
incelemede fokal hiyalinizasyon ve distrofik kalsifikasyon goriildii. Hasta, 6 ay boyunca kompli-
kasyonsuz olarak izlendi. Sonug olarak, SS'na eslik eden pulmoner sekestrasyon IMT igin risk
artigtyla iligkili olabilir. Bundan dolay1, bu vakalar sadece kardiyak komplikasyonlar degil pulmo-
ner sekestrasyon ile iligkili tumor gelisimi agisindan da yakindan izlenmelidir.

Anahtar Kelimeler: Scimitar sendromu; inflamatuar miyofibroblastik tumor;

bronkopulmoner sekestrasyon
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he Scimitar syndrome is characterized by

anomalous right pulmonary venous drainage

into the inferior vena cava (IVC), hypoplas-
tic lung, dextrocardia and bronchial anomalies. The
Scimitar sign is seen as a curved vascular shadow
alongside the right cardiac border on chest X-ray.!
Inflammatory myofibroblastic tumor (IMT) is a
rare benign tumor of mesenchymal origin that
usually occurs in the lungs and is commonly seen
in childhood.?? Scimitar syndrome complicated
by IMT has not been previously reported. There-
fore, we present a rare case of Scimitar syndrome
associated with inflammatory myofibroblastic
tumor.

I CASE REPORT

A 4-year-old male patient was admitted with res-
piratory distress and weight loss. Physical exami-
nation revealed decreased lung sounds on the left
side. Laboratory examinations showed WBC: 12700
/mm?, Hemoglobin: 8.9 g/dl, platelets: 564000
/mm?3, C-reactive protein: 310 mg/dl (0-5) and ery-
throcyte sedimentation rate: 117 mm/h (6-12).
Chest x-ray showed a scimitar-shaped shadow in
the right lung and a sharply demarcated mass on
the inferior left lung area (Figure 1). Echocardiog-
raphy revealed abnormal pulmonary venous
drainage to IVC. Written informed consent was
obtained. Scimitar syndrome was clearly demon-
strated by cardiac catheterization which proved

that venous return from the right lung was directed
via the curved scimitar vein to IVC just above the
diaphragm. Cardiac catheterization also displayed
the arterial blood supply of the mass on the infe-
rior left lung area (Figure 2a and 2b). A total left
superior lobe inferior lingular segmentectomy
was carried out. Histopathological examinations
showed sequestration with IMT accompanied by
focal hyalinization and dystrophic calcification.
The patient was followed-up for 6 months without
any complications.

FIGURE 1: Chest x-ray shows scimitar-shaped shadow in the right lung and
a sharply demarcated calcified mass on the superior left lung area.

FIGURE 2: a. Posteroanterior view of the pulmonary venous return. b. Posteroanterior angiogram shows arterial blood supply of the mass. White arrow: mass,

Black arrow: mass artery.
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I DISCUSSION

Scimitar syndrome with pulmonary sequestration
has been defined in many cases.*¢ In general, pul-
monary sequestration was observed in the ipsilat-
eral scimitar vein.” However, to the best of our
knowledge, left lung sequestration associated with
right scimitar vein is not reported in the literature.
In our case, coexistence of hypoplastic right lung
and left pulmonary sequestration associated with
IMT development was unusual.

IMT is characterized as a benign tumor of the
lungs and its incidence is reported to be 0.04-1% of

known and should be considered in conditions as-
sociation with a chronic inflammatory response.??
On the other hand, pulmonary sequestration ac-
companying Scimitar syndrome may be associated
with chronic inflammation. In this regard, pres-
ence of sequestration may be a risk factor for de-
velopment of IMT.

In conclusion, Scimitar syndrome accompa-
nied by pulmonary sequestration may be associated
with an increased risk for development of IMT.
Therefore, these cases should be followed up
closely not only for cardiac complications but also
for tumor development related to pulmonary se-

all tumors of the lung. The precise etiology is un- questration.
I REFERENCES
Babaoglu K, Eroglu AG, Adaletli I, Camcioglu tory myofibroblastic tumor in children. Cancer 6. Horcher E, Helmer F. Scimitar syndrome and
Y. Scimitar syndrome: imaging by telecardio- 1993;72(6):2042-8. associated pulmonary sequestration: report of
graphy, heart catheterization and angiogra- Gonzalez M, Bize P, Ris HB, Krueger T. Scim- a successfully corrected case. Prog Pediatr
phy. Anadolu Kardiyol Derg 2006;6(1):101-2. itar syndrome in association with intrapul- Surg 1987;21:107-11.
Sakurai H, Hasegawa T, Watanabe S, Suzuki monary sequestration. Eur J Cardiothorac 7. Khalife K, Sadoul N, Fays J, Simon P,

K, Asamura H, Tsuchiya R. Inflammatory my-
ofibroblastic tumor of the lung. Eur J Cardio-
thorac Surg 2004;25(2):155-9.

Souid AK, Ziemba MC, Dubansky AS, Mazur
M, Oliphant M, Thomas FD, et al. Inflamma-

Pediatr Heart ] 2015;2(4)

Surg 2011;40(1):273.

Atik E. Case 6/2014 - Five-year old child with
Scimitar syndrome and pulmonary sequestra-
tion of right lower lobe. Arq Bras Cardiol
2014;103(4):e45-7.

Gilgenkrantz JM, Lamy P. [The scimitar
sign: a pulmonary vein or systemic artery?
Apropos of a case of pure vascular seques-
tration]. Rev Pneumol Clin 1985;41(6):410-
2.

199



I OLGU SUNUMU CASE REPORTI

Eyiip ASLAN,2
Pelin AYYILDIZ,?

ibrahim Cansaran TANIDIR,?
Erkut OZTURK 2

Yakup ERGUL,?

Alper GUZELTAS®

2Clinic of Pediatric Cardiology,
istanbul Mehmet Akif Ersoy

Thoracic and Cardiovascular Surgery
Training and Research, istanbul

Gelis Tarihi/Received: 23.01.2015
Kabul Tarihi/Accepted: 28.02.2015

Yazisma Adresi/Correspondence:
Eylp ASLAN

Selcuk University Faculty of Medicine,
Department of Pediatric Cardiology,
Konya,

TURKIYE/TURKEY

eyupaslan6 @gmail.com

Copyright © 2015 by Tiirk Pediatrik Kardiyoloji ve

Kalp Cerrahisi Dernegi

200

Prominent Left Ventricular Noncompaction in
a Patient with Pulmonary Atresia-Intact
Ventricular Septum: Case Report

Pulmoner Atrezi ve intakt Ventrikiiler Septumu Olan
Bir Hastada Belirgin Sol Ventrikiil Nonkompaksiyonu

ABSTRACT Patients with pulmonary atresia-intact ventricular septum have been shown to have
myocardial abnormalities such as ischemia, fibrosis, infarction, rupture, disarray, spongy my-
ocardium and ventricular endocardial fibroelastosis. Left-ventricular noncompaction is one of these
abnormalities. Presence of left ventricular noncompaction in a patient with univentricular circu-
lation does not prevent a successful univentricular palliation, especially when left ventricular func-
tions are preserved. There is a report of successful palliation in one of the newborn twins with
pulmonary atresia-intact ventricular septum with left ventricular noncompaction by modified
Blalock-Taussig shunt. Another patient with tricuspid atresia and left ventricular noncompaction
was reported to be completed successfuly to Fontan. We present here an infant with pulmonary
atresia-intact ventricular septum and severe left-ventricular noncompaction palliated by ductal
stenting and atrial septostomy.

Key Words: Pulmonary atresia-intact ventricular septum; left ventricular noncompaction;
infant

OZET Pulmoner atrezi-intakt ventrikiiler septum tanil hastalarda iskemi, fibrozis, enfarktiis, riip-
tiir, ayrilma, kopiiksii myokardiyum ve endokardiyal fibroelastozis gibi miyokardiyal anormallik-
ler bildirilmistir. Sol ventrikiil nonkompaksiyonu bu anormalliklerden biridir. Tek ventrikiil
dolagimina sahip hastalarda sol ventrikiil nonkompaksiyonu 6zellikle sol ventrikiil fonksiyonlar1
normal oldugunda tek ventrikiil palyasyonuna engel bir durum olusturmamaktadir. Pulmoner at-
rezi-intakt ventrikiiler septum ve sol ventrikiil nonkompaksiyonu olan ikiz esi bir yenidogana mo-
difiye Blalock-Taussig sant ile basarili palyasyon yapildig: bildirilmistir. Trikiispid atrezisi ve sol
ventrikiil nonkompaksiyonu olan bir bagka hastanin ise basaril1 bir sekilde Fontan’a tamamlandig:
bildirilmigtir. Pulmoner atrezi-intakt ventrikiiler septum ve sol ventrikiil nonkompaksiyonu olan
duktal stent ve atriyal septostomi uyguladigimiz bir infant sunuyoruz.

Anahtar Kelimeler: Pulmoner atrezi-intakt ventrikiiler septum; sol ventrikiil nonkompaksiyonu;
infant

Pediatr Heart ] 2015;2(4):200-2

ulmonary atresia-intact ventricular septum (PAIVS) is a complex

congenital heart disease with great morphological variability from

pathologies suitable for biventricular repair to pathologies more suit-
able for univentricular palliation or heart transplantation. Patients with
PAIVS have been shown to have myocardial abnormalities such as ischemia,
fibrosis, infarction, rupture, disarray, spongy myocardium and ventricular
endocardial fibroelastosis.!

Pediatr Heart ] 2015;2(4)



PROMINENT LEFT VENTRICULAR NONCOMPACTION IN A PATIENT WITH PULMONARY ATRESIA...

Eyiip ASLAN et al.

Left-ventricular noncompaction (LVNC) is
characterized by left ventricular (LV) myocardial
trabeculations and intertrabecular recesses.? It can
be isolated or accompanied by various congenital
heart malformations.® Patients may present with a
variety of clinical phenotypes, ranging from com-
plete absence of symptoms to a rapid, progressive
decline in LV systolic and diastolic functions cul-
minating in congestive heart failure, malignant
ventricular tachyarrhythmias, and systemic throm-
boembolic events.*

We describe an infant with PAIVS and severe
LVNC palliated by ductal stenting and atrial sep-
tostomy.

I CASE REPORT

A 3,6 kg infant girl, who had prenatally been diag-
nosed with PAIVS, was born via cesarean section.
On admission, the patient was cyanotic with an
oxygen saturation of 70%. After prostaglandin E1
infusion, oxygen saturation level increased to
85%. Two-dimensional echocardiography showed
PAIVS with a hypoplastic monopartite right ven-
tricle (RV), and severely hypoplastic tricuspid valve
(TV) (annular Z-score of -5.8), coronary sinusoids
in the interventricular septum, a 5 mm nonrestric-
tive atrial septal defect with right to left shunting
and confluent pulmonary arteries supplied by a 3.5
mm patent ductus arteriosus (PDA) (Figure 1). Ad-
ditionally, prominent increase in trabeculations
with deep recesses in between were seen on the LV
apical and free wall with noncompaction/com-
paction ratio of >2. Color Doppler showed flow into
the spongy trabeculations (Figure 2a and b). LV
outflow tract was patent, ventricular systolic and
diastolic functions were normal. On the seventh
day of follow up, atrial septectomy and ductal stent
implantation (4 mm x 16 mm coronary stent) was
carried out to provide adequate pulmonary flow
until bidirectional Glenn shunt completion.
Prostaglandin E1 infusion was discontinued.

I DISCUSSION

Although LVNC may present as an isolated defect,
approximately 12% of patients are associated with

Pediatr Heart ] 2015;2(4)

FIGURE 1: Transthoracic echocardiography of the hypoplastic right ventricle
and left ventricular noncompaction.
LV: Left ventricle; LA: Left atrium; RV: Right ventricle; RA: Right atrium.

FIGURE 2: (a) Prominent trabeculae and deep intertrabecular recesses
(b) Color Doppler showing direct blood flow from the ventricular cavity into
deep intertrabecular recesses.

LV: Left ventricle.

structural heart defects.> While left ventricular ob-
structive defects are the most frequent defects seen
with LVNC, more complex cardiac anomalies have
also been reported in association.>® In PAIVS, the
severity of the RV hypoplasia determines whether
a biventricular or univentricular approach is
needed. Patients with severely hypoplastic RV and
a tricuspid valve annulus (TVA) Z-score less than -
4.5, mostly had RV-dependent coronary circula-
tions. Transarterial ductal stenting followed by
univentricular palliation should be the strategy in
this group.” Due to a monopartite RV, extremely
hypoplastic TVA, and ventricular-coronary sinu-
soids, a univentricular palliation was planned in
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our patient. There was a report of successful palli-
ation in one of the newborn twins with PAIVS
with LVNC by modified Blalock-Taussig shunt.?
Another patient with tricuspid atresia and LVNC
whose left ventricular functions were relatively
preserved, as in our patient, was reported to be

completed successfully to Fontan.’ In accordance
with previous reports, we think that the presence
of left ventricular noncompaction in a patient with
univentricular circulation does not prevent a suc-
cessful univentricular palliation, especially when
left ventricular functions are relatively preserved.
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the Pulmonary Artery: Case Report

Pulmoner Artere Bant Uygulamas: Sonrast Olusan
Nadir Bir Komplikasyon:
Pulmoner Arter Psddoanevrizmasi

ABSTRACT Pulmonary artery banding is a palliative surgical procedure used as a staged approach
to operative correction of some congenital heart defects with pulmonary overcirculation. Although
pulmonary artery banding is a relatively simple operation, it has been associated with numerous
complications. One of these complications is pulmonary artery pseudoaneurysm, which is an ex-
tremely rare but a potentially fatal disorder. In this report, we present a case with a rare complica-
tion, pseudoaneurysm formation in the pulmonary trunk after pulmonary artery banding.

Key Words: Congenital heart defects; pulmonary artery pseudoaneurysm; infant

OZET Pulmoner artere band uygulamasi, pulmoner kan akimi artmis bazi konjenital kalp defekt-
lerinin cerrahi onariminin basamakl tedavisinde kullanilan palyatif bir cerrahi yontemdir. Pul-
moner artere band uygulamasi, goreceli olarak basit bir operasyon olmasina karsin gesitli
komplikasyonlar goriilebilmektedir. Bunlardan biri, ¢ok nadir goriilen ancak 6liimctiil olabilen pul-
moner arter psddoanevrizmasidir. Bu yazida, palyatif pulmoner band operasyonu uygulanan ve son-
rasinda pulmoner arterde psddoanevrizma gelisen nadir bir olgu sunulmaktadar.

Anahtar Kelimeler: Dogumsal kalp kusurlari; pulmoner arter psédoanevrizmasi; bebek

Pediatr Heart ] 2015;2(4):203-6

ulmonary artery banding is a palliative surgical procedure used as a

staged approach to operative correction of some congenital heart de-

fects, like univentricular hearts associated with pulmonary blood
overflow.! Complications of pulmonary artery banding include slippage of
the band distally along the pulmonary trunk causing impingement and
stenosis of one or both of the branch pulmonary arteries, ineffectual pul-
monary artery banding, fibrosis and scarring of the artery wall, and rarely
pulmonary artery necrosis and rupture.! In this report, we describe a case
with a rare complication: pseudoaneurysm formation of the pulmonary
trunk after pulmonary banding.

I CASE REPORT

A 35-day-old female infant, weighing 3.9 kilograms, was admitted to our
clinic with a cardiac murmur. Oxygen saturation measured by pulse oxime-
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FIGURE 1: Angiogram of the pulmonary artery and pseudoaneurysm; posteroanterior view (A) and lateral view (B).

try was 94%. Two-dimensional echocardiography
defined the cardiac abnormality to be that of dou-
ble-inlet left ventricle with double-outlet right
ventricle, a large outlet ventricular septal defect
and right ventricular hypoplasia. In addition, there
were a secundum atrial septal defect, a large patent
ductus arteriosus and pulmonary hypertension at
the systemic level.

After the diagnosis, pulmonary artery banding
and ligation of ductus were undertaken to relieve
the symptoms of congestive heart failure. Restric-
tion of the pulmonary arterial flow decreased the
pulmonary artery pressure to 50% of the systemic
arterial pressure, with a Doppler gradient of 80
mmHg in the pulmonary trunk.

4.5 months after the operation, control
echocardiography was performed. In addition to
the previous findings, pulmonary bifurcation
stenosis and a pseudoaneurysm arising from the
main pulmonary artery were detected. Hemoglo-
bin at the time of admission was 15.8 g/dl and she
was asymptomatic. The family provided written
informed consent and cardiac catheterization was
carried out, which revealed a large pseudoa-
neurysm originating from the pulmonary trunk,
stenosis at the bifurcation and a mean pulmonary
artery pressure of 10 mmHg (Figure 1A, 1B). Com-
puterized tomography (CT) angiogram and 3D re-
construction revealed a partially thrombosed
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pseudoaneurysm originating from the right lateral
aspect of the pulmonary trunk, 46x42x41 mm in
size (Figure 2A, 2B, 2C). In addition, CT showed a
hematoma in the anterior mediastinum, adjacent
to the left lateral aspect of the aortic arch, and bi-
furcation stenosis. She was taken for surgical inter-
vention after the diagnosis of the pseudoaneurysm
was confirmed. Because of the severe fibrosis and
adhesions around the pulmonary artery and the
band erosion, the main pulmonary artery was inel-
igible for repair. The main pulmonary artery and
the pseudoaneurysm were resected and right ven-
tricle outflow was closed, bilateral pulmonary ar-
tery reconstruction with bidirectional Glenn shunt
was performed (Figure 2D). Pulmonary band spec-
imen culture proved sterile. Postoperative recov-
ery was uneventful, and she was discharged on the
12th postoperative day. She did not have any symp-
toms in the last ten months and is being actively
followed.

I DISCUSSION

Pulmonary artery pseudoaneurysm is an extremely
rare but potentially fatal disorder.? It is a false
aneurysm and consists of a single layer of fibrous
tissue surrounding a sac of turbulent blood flow,
usually surrounded by a hematoma. In pseudoa-
neurysm, as a result of normal blood pressure, lu-
minal blood leaks out to the surrounding soft tissue

Pediatr Heart ] 2015;2(4)
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FIGURE 2: (A) Axial multidetector computed tomography image
(B) Oblique coronal multiplanar reformatted multidetector computed tomography image
(C) Volume rendering multidetector computed tomography image

(D) Picture of surgical procedure

Ao: Aorta; PA: pulmonary artery; PsAn: pseudoaneurysm; T: thrombus.

to form an aneurysmal sac, and communicates di-
rectly with the arterial lumen.? Arterial wall dis-
ruption as a consequence of penetrating or blunt
trauma, interventional procedures on the pul-
monary artery, infections, vascular anomalies or
vasculitides may result in pseudoaneurysm forma-
tion.? In addition to the above, pulmonary artery
pseudoaneurysm may develop following surgical

procedures.!*>

Despite an increasing tendency toward pri-
mary repair of many congenital cardiac defects in
the first year of life, pulmonary artery banding re-
mains a useful palliative procedure in infants with
complex cardiac malformations. Although pul-
monary artery banding is a relatively simple oper-
ation, it has been associated with numerous
complications.! One of these complications is pul-
monary artery pseudoaneurysm. Pulmonary artery

Pediatr Heart ] 2015;2(4)

pseudoaneurysm may be preceded by band erosion.
Although erosion can occur with any material, it
usually seems to occur when narrow banding ma-
terial is used. Clinically, pseudoaneurysms may be
silent or may present with local or systemic signs.>
However, the most serious complication of pul-
monary artery pseudoaneurysm is rupture, which
may lead to life-threatening hemorrhage.?

Although there are numerous reports about
pulmonary artery pseudoaneurysms, a few cases of
pseudoaneurysm after pulmonary artery banding
operation have been reported. Michel-Behnke et
al. reported a patient with a huge pseudoaneurysm
of the pulmonary trunk after insertion of the
FloWatch-PAB device.* Egawa et al. reported a
case of pulmonary pseudoaneurysm that occurred
5 months after an extrathoracically adjustable pul-
monary artery banding operation. In this report,
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staphylococcus aureus had been cultured from the
specimen of the pulmonary artery band.” In our
case, pseudoaneurysm occurred 4.5 months after
the pulmonary banding, and no microbiological
agents could be cultured from the specimen of the
pulmonary artery band.

Therapeutic options include angiographic em-
bolization of the pseudoaneurysm with devices or
thrombin glue, using stent graft or covered stent,
and surgical resection. Angiographic embolization
is the standard treatment option for pulmonary ar-
tery pseudoaneurysms in adults. Dimarakis et al.
described successful coil embolization of the
aneurysmal sac avoiding any further surgical inter-
vention in a 29-year-old patient.® In reported cases
of pulmonary artery pseudoaneurysm after pul-
monary banding operations, none of the patients

were treated angiographically, and all of them un-
derwent surgical correction.>*> Our patient also
underwent surgical correction of pulmonary artery
pseudoaneurysm as in the reports above.

I CONCLUSION

Pulmonary artery pseudoaneurysm is a rare but
life-threatening disorder. A high index of suspicion
is necessary in the diagnosis of patients with com-
plex congenital heart disease who underwent pal-
liative pulmonary banding, presenting with
respiratory distress, recurrent hemoptysis, anemia,
and pericardial effusion. When pulmonary artery
pseudoaneurysm is suspected on echocardiography,
patients should be evaluated using advanced diag-
nostic methods such as computed tomography
and/or catheter angiography.

Foale RA, King ME, Gordon D, Marshall JE,
Weyman AE. Pseudoaneurysm of the
pulmonary artery after the banding proce-
dure: two-dimensional echocardiography de-
scription. J Am Coll Cardiol 1984;3(2 Pt 1):
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Deshmukh H, Rathod K, Garg A, Sheth R.
Ruptured mycotic pulmonary artery pseudoa-
neurysm in an infant: transcatheter emboliza-
tion and CT assessment. Cardiovasc Intervent
Radiol 2003;26(5):485-7.
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Double Orifice Mitral Valve in a
Child with Ventricular Septal Defect;
A Case Report and
Review of the Literature

Ventrikiiler Septal Defektli Bir Cocuk Olguda
Gift Orifisli Mitral Kapak: Olgu Sunumu ve
Literatiirin Gozden Geg¢irilmesi

ABSTRACT Double-orifice mitral valve (DOMV) is a very rare congenital cardiac abnormality in
which the mitral valve is separated into two orifices by an accessory fibrous tissue. It is usually
identified as an incidental echocardiographic finding in cases with congenital heart disease. It is
usually associated with atrioventricular septal defects and obstructive left-sided cardiac abnormal-
ities. Mitral valve function is usually normal in the majority of these patients; thus, its diagnosis can
be missed or delayed. However, recognition of DOMV and awareness of the anatomic variations of
the mitral valve are especially important before interventional or surgical procedures. Here, we
present 2D images of DOMV and emphasize the necessity of careful imaging of valvular and sub-
valvular apparatus of the mitral valve during echocardiographic evaluation.

Key Words: Mitral valve; echocardiography; child

OZET Cift orifisli mitral kapak (GOMK); mitral kapagin fibroz dokularla iki orifise ayrildigi, nadir
goriilen dogumsal kardiyak anomalilerdendir. Dogumsal kalp hastaliklar1 nedeniyle ekokardiyo-
grafik inceleme yapilan olgularda tesadiifen saptanir. Siklikla atrioventrikiiler septal defekt ve sol
taraf kalp yapilarinin darlikli anomalilerine eslik eder. Mitral kapak fonksiyonlar: genellikle nor-
maldir, bu nedenle COMK olgular1 gozden kagabilir veya ge¢ tan1 konulabilir. Bununla birlikte
ozellikle girisimsel veya cerrahi tedavi 6ncesinde COMK'in taninmasi ve mitral kapaktaki anatomik
degisikliklerin farkedilmesi 6nem arzeder. Burada COMK'1n 2 boyutlu ekokardiyografik goriintiisii
sunularak, rutin ekokardiyografik inceleme sirasinda mitral kapak ve subvalviiler yapilarin dikkatli
muayenesinin gerekliligi vurgulanmistir.

Anahtar Kelimeler: Mitral kapak; ekokardiyografi; cocuk
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ouble orifice mitral valve (DOMYV) is a very rare congenital

cardiac anomaly that is characterized by a mitral valve with

a single fibrous annulus and two orifices opening into the left
ventricle. Abnormalities in subvalvular tensor apparatus inevitably occur
in many cases. DOMYV was first described by Greenfield in1876.! Since
then, approximately 200 cases have been reported in the literature.
The incidence of DOMYV is not known but it is detected in 1% of cases
with congenital heart disease (CHD) in necropsy studies.? Approximately
50% of cases with DOMYV are detected during investigation of other
CHDs.!"™!
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Embryological theories to explain its mecha-
nism include abnormal leaflet fusion and persist-
ence of the left part of the common atrioventricular
canal. DOMYV might be the result of fetal endo-
carditis.® DOMYV may be the result of an early ar-
rest of development, the accessory orifice
representing retention of the left portion of the
common AV canal with subsequent reduction of
the mitral ostium and alignment with it.? The ab-
normal valvular structures such as large bridging
tissue, bulky abnormal leaflets, fused chordae or
abnormal papillary muscles may reduce the effec-
tive area of the valve. Thickening, fusion, perfora-
tions, restricted movements and ruptured chordae
with flail cusps can be the result of clinically sig-
nificant degrees of mitral incompetence.> However,
mitral valve function is usually normal in most
cases, hemodynamically significant mitral regurgi-
tation or stenosis occurs rarely. Thus, the diagnosis
can be missed or delayed.®® Here, we present 2D
images of DOMYV and emphasize the necessity of
careful imaging of the mitral valvular and sub-
valvular apparatus during routine echocardio-
graphic evaluation.

I CASE REPORT

A 12-year-old male patient was admitted to our hos-
pital for postoperative evaluation of ventricular sep-
tal defect (VSD). He had been diagnosed with
perimembranous outlet VSD, aortic valve prolapse,
and mild aortic valve regurgitation by echocardio-
graphic examination. He had a VSD repair surgery
one month ago. He was in good physical condition
and had an operation scar on his chest. He had a reg-
ular pulse and pulse rate was 72 beats per minute.
The systolic and diastolic blood pressures were
measured as 120 and 60 mmHg. Peripheral edema
and organomegaly were not found. Cardiac exami-
nation revealed an apical pansystolic murmur
(grades I-I1/VI) and a loud pansystolic murmur was
heard over the midprecordial area by auscultation.
ECG showed normal sinus rhythm with evidence of
right bundle brunch block due to the previous VSD
surgery. Chest X-ray demonstrated normal heart and
lung appearance. Two-dimensional (2D) transtho-
racic echocardiogram (TTE) demonstrated normal
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left ventricular size and systolic function. We ob-
served minimal residual leakage on the VSD patch,
small apical muscular VSD and mild mitral regurgi-
tation (Figure 1). In addition to these pathologies,
we recognized minimal restriction in mitral valve
opening by 2D echocardiogram on the apical four-
chamber view; mitral valve was domed on paraster-
nal long-axis. In the parasternal short-axis view,
mitral valve consisted of two symmetrical and sepa-
rate valve orifices by fibrous tissue (Figure 2, you can
wacth the video in www.turkpedkar.org.tr). The
planimetric measurements of the anteromedial and
posterolateral orifices were 1.6 cm?/m? and 1.5
cm?m?, respectively. Mild degree of mitral valvular
regurgitation was observed by color Doppler
echocardiographic examination; however, there was

FIGURE 1: Parasternal long-axis image shows minimal residual leakage on
the VSD patch by color Doppler echocardiography.

FIGURE 2: Two-dimensional echocardiogram in the parasternal short-axis
view at diastolic frame shows two typical mitral valve orifices opening into the
left ventricle.

Pediatr Heart ] 2015;2(4)
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no aortic valve regurgitation and obstruction in the
left ventricular inflow. The diastolic velocity in mi-
tral valve was within normal limits. Therefore, a di-
agnosis of DOMYV, a very rare abnormality of the
mitral valve, was made. A plan was made for regu-
lar follow-up with infective endocarditis prophy-
laxis, with the parents’ consent.

I DISCUSSION

According to echocardiographic features, DOMV
has been classified into three different types by
Trowitsch et al.3

®  Type 1 (eccentric or hole type): This type
is seen in approximately 85% of cases. It is charac-
terized by a larger main orifice and a smaller ac-
cessory orifice situated at either the anterolateral
or the posteromedial commissure.

= Type 2 (central or bridging type): This is
observed in approximately 15% of patients. The
medial and lateral mitral openings may be equal or
unequal size.

= Type 3 (duplicated mitral valve type): A
small strand of fibrous tissue connects only the tips
of the anterior and posterior leaflets. This condi-
tion involves two mitral valve annuli and valves,
each with its own set of leaflets, commissures,
chordae and papillary muscles.

According to the Trowitsch classification, our
patient had type 2 DOMYV. There was a single mi-
tral valvular annulus;® the mitral valve orifice was
divided into medial and lateral parts. Two typical
mitral valve orifices opened into the left ventricle
and unlike the more common type of DOMYV,
there were two symmetrical and equal sized mitral
orifices.

DOMYV can present in three conditions:!!!

1. it may be associated with other congenital
heart defects,

2. DOMV may be found in cases presenting
with symptomatic mitral valve disease, or

3. it may be discovered as an incidental finding
during echocardiography in asymptomatic indi-
viduals.

Pediatr Heart ] 2015;2(4)

DOMYV may not be detected unless the clini-
cian specifically looks for it. Isolated DOMYV with-
out any other associated defects is an extremely
rare anomaly which may be diagnosed as an inci-
dental finding.”!' The most common associated
lesion is atrioventricular (AV) septal defect.
Twenty-five percent of patients with DOMV have
partial persistent AV canal and about 5% of pa-
tients with partial persistent AV canal have
DOMYV.¢ Bano-Rodrigo et al. reported that 44% of
cases had an intact AV septum and 56% had an AV
septal defect, 52% had mitral stenosis or mitral re-
gurgitation.” Das et al. found that DOMV was most
commonly associated with left-sided obstructed le-
sions in 39% of the cases and with ventricular sep-
tal defects (VSDs) in 17% of the cases.! Only 11%
of cases had significant mitral stenosis or mitral re-
gurgitation.

Other associated lesions in cases with DOMV
are shown in Table 1."! The abnormal mitral valve
may aggravate the pulmonary congestion and heart
failure in cases with complete AV septal defect or
VSD. However, in cases of large left-to-right atrial
shunts or tetralogy of Fallot, reduced mitral valve
flow may mask the symptoms related to DOMV.

DOMY has also been detected in trisomy 21,
de Lange syndrome, Astrom syndrome, Kabuki
syndrome, and isovaleric acidemia. There was only

TABLE 1: Associated lesions in patients with double
orifice mitral valve.

Atrioventricular septal defect

Primum ASD

Ventricular septal defect

Patent ductus arteriosus

Left sided obstructed lesions; hypoplastic left heart syndrome,
coarctation of the aorta, interrupted aortic arch, bicuspid aortic valve,
subaortic stenosis, Shone syndrome, parachute mitral valve
Cyanotic Heart Diseases: tetrology of Fallot, Ebstein anomaly of the
tricuspid valve, dysplastic tricuspid valve, tricuspid atresia, truncus
arteriosus, pulmonary stenosis, corrected transposition of the great
arteries, unroofed coronary sinus

Left ventricular noncompaction (isolated and nonisolated types)
Atrial tachycardia or congenital complete heart block

Persistent left superior vena cava
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a ventricular septal defect as an associated anom-
aly in our case and he had no associated chromo-
somal abnormalities or dysmorphic features.

Zalzstein et al. evaluated 46 children with
DOMYV and reported that mitral regurgitation was
the most frequent association and was detected in
43% of patients with DOMV.® Normal mitral flow
pattern was seen in 37% of the patients, and mitral
stenosis was detected in 13% of the patients. Com-
bined mitral stenosis and regurgitation were found
in 6.5% of the patients. However, only 16% of pa-
tients had lesions that required surgical interven-
tion.

2-dimensional echocardiographic examina-
tions provide diagnosis of DOMYV. The two orifices
in DOMYV are best demonstrated in a cross-sec-
tional short axis view of the LV by scanning the
ventricle from the apex to the base. Apical and sub-
costal 4-chamber views are also useful to visualize
the subvalvular apparatus.®® Transesophageal
echocardiography can be used for full visualization

of mitral valve components in adult cases. Real-

time 3D echocardiography (RT3DE) can also help
in recognition of the anatomical character of the
valve orifices (size and spatial relationship) and
function.' In our case, transesophageal echocar-
diography and RT3DE were not necessary to assess
DOMV.

Patients with significant mitral stenosis or re-
gurgitation may require medical or surgical ther-
apy. Mitral valve repair and reconstruction or
replacement procedures can be performed. Recog-
nition of DOMV and awareness of the anatomic
variations are important to achieve good therapeu-
tic results.

To conclude, we present 2D echocardio-
graphic images of DOMV and emphasize the ne-
cessity of careful imaging of the mitral valvular and
subvalvular apparatus during routine echocardio-
graphic evaluations. Parasternal short-axis view is
the best view to diagnose this anomaly. Prognosis
of DOMYV is unknown, thus long-term follow-up
is necessary to detect abnormal hemodynamic con-
sequences or complications.
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Video 1. The two orifices are
placed apart unlike the more com-
mon type of double-orifice mitral
valve orifice in which it is divided by
a bridge of tissue.
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Repair of an latrogenic Aortic Valve
Leaflet Injury: Case Report

Iyatrojenik Aort Kapak Yaralanmasinin Onarimi

ABSTRACT Aortic regurgitation caused by leaflet perforation is seen most frequently in association
with infective endocarditis involving the aortic valve. In this report, we present a case of an iatro-
genic aortic right coronary leaflet injury with severe aortic insufficiency, which is rarely described
in the literature. Suture-related injury to the aortic valve should always be kept in mind in patients
after VSD repair.

Key Words: Iatrogenic; aortic insufficiency; cardiac surgery

OZET Aort kapaginin leaflet perforasyonuna bagh aort yetmezIigi olduk¢a nadir gériilen ve genel-
likle infektif endokardite sekonder gelisen bir durumdur. Yazimizda iyatrojenik olarak meydana
gelen aort kapak leaflet perforasyonu ile olusan aort yetmezliginin basarili cerrahi onarimi vakasi
sunulmugtur. Aort kapagin siitiir ile yaralanmasi ihtimali VSD onarimi yapilan hastalarda daima
akilda tutulmahdur.

Anahtar Kelimeler: Iyatrojenik; aort yetmezligi; kalp cerrahisi

Pediatr Heart ] 2015;2(4):211-3

ortic regurgitation caused by leaflet perforation is seen most fre-
quently in association with infective endocarditis involving the aor-
tic valve.!

Iatrogenic aortic valve injury and leaflet perforation have been previ-
ously reported after cardiac operations performed by the transaortic ap-
proach, such as repair of a bicuspid aortic valve, aortic valve decalcification
procedure, and septal myotomy or myectomy.>* Rarely, suture-related in-
jury to an aortic valve leaflet can cause leaflet perforation after cardiac op-
erations such as mitral valve replacement, repair of a membranous
ventricular septal defect, or repair of an ostium primum atrial septal de-
fect.>®

In this report, we present a case of an iatrogenic right coronary leaflet
injury of the aortic valve resulting in severe aortic insufficiency, which is
rarely described in the literature.
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I CASE REPORT

A 7-year-old male was admitted with an early di-
astolic murmur 10 months after VSD closure sur-
gery. At age 6, the patient had been referred to
another center with the diagnosis of a perimem-
branous ventricular septal defect (VSD) and the de-
fect closed with a double velour Dacron patch.
Previous echocardiography report showed that
there had been no remarkable aortic valve insuf-
ficiency or prolapse before the first operation. Pa-
tient’s previous operation-related epicrisis report
revealed that the early postoperative period had
been uneventful and the patient had been dis-
charged on the 6th postoperative day. Besides, we
could not reach transthoracic or transesophageal
echocardiography reports performed in the early
postoperative period after the initial interven-
tion.

Ten months after the closure of the VSD, the
patient was admitted to our clinic with an early di-
astolic murmur and Doppler echocardiography re-
vealed evidence of moderate aortic regurgitation.
Subsequently, this aortic regurgitation progressed
to a severe level, and at cardiac catheterization 12
months after the operation, the pulse pressure was
78 mmHg with aortic systolic and diastolic pres-
sures of 105 and 35 mmHg, respectively. It was sus-
pected that the previous operation had contributed
to the aortic regurgitation by damaging one of the
aortic valve cusps; thus, surgical treatment was

recommended because of significant aortic insuffi-
ciency.

Written informed consent was obtained from
the parents. Operation was performed by standard
cardiopulmonary bypass through a median ster-
notomy. During the operation, vertical aortotomy
was made and the defect at the right coronary cusp
was demonstrated (Figure 1). The perforation on
the cusp was repaired with a Teflon patch and 7.0
monofilament stitches by the continuous suturing
technique.

The patient was discharged at 5th postope-
rative day. At 1-year follow-up, the patient was
asymptomatic with normal clinical, ECG and
echocardiographic findings.

I DICUSSION

Acute aortic regurgitation is a rare complication
after VSD repair surgery. Suture-related injury to
the aortic valve should always be kept in mind in
VSD patients after repair. The right coronary cusp
of the aortic valve may be injured during repair of
the VSD or other cusps may be injured during pul-
monary valve surgery. The left coronary cusp is es-
pecially prone to damage during mitral valve
repair. On the other hand, noncoronary cusp may
be damaged during repair of atrial septal defects or
tricuspid valve interventions.”

To understand the potential damage to the
aortic valve leaflets, a review of the cardiac skele-

FIGURE 1: Black arrows show the defect on the right coronary cusp of the aortic valve.
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ton is helpful. The fibrous skeleton of the heart is
formed by the 4 fibrous rings, or annuli of the 4
cardiac valves. The aortic valve is the only centrally
located valve and its fibrous extensions touch all
the annuli of the other 3 valves of the cardiac skele-
ton. The membranous interventricular septum and
the right and left trigones form the remainder of
the cardiac skeleton. These fibrous trigones provide
direct continuity between the mitral and aortic
valves, and thus, surgical procedures involving one

of these valves or the perimembranous parts of the
interventricular septum like VSD repair may alter
the geometry and cause damage to adjacent struc-
tures.

Our case represents an unusual cause of aortic
valve insufficiency resulting from direct suturing
of the cusp and late laceration by tension. In order
to avoid this type of injury, the tip of the needle
should be cautiously used around the aortic annu-
lus under direct vision while closing VSD.
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Monozygotic Twins with
Williams Syndrome: Case Report

Monozigotik Ikizlerde Williams Sendromu

ABSTRACT Williams syndrome is a rare, sporadic condition with facial anomalies and supravalvu-
lar aortic stenosis. Phenotypically normal monozygotic twins were both referred for evaluation of
a systolic murmur on routine follow-up. With echocardiography, one of the twins was diagnosed
with supravalvular aortic stenosis (SVAS), bicuspid aortic valve and peripheral pulmonary artery
stenosis (PPS) which resolved during follow-up, and the other twin with SVAS, bicuspid aortic
valve, PPS and a small muscular ventricular septal defect which recovered in time. During follow-
up, development of a prominent forehead, wide mouth, prominent periorbital region, widely spaced
eyes and underdeveloped mandible prompted fluorescence in situ hybridization tests, which re-
vealed a microdeletion in 7q11.23 and they were both diagnosed as Williams syndrome. The pres-
ence of PPS in both twins made us consider the association of PPS with Williams syndrome.
Although there have been a few reports of monozygotic twins with Williams syndrome, to the best
of our knowledge, this is the first report to describe PPS in both monozygotic twins with Williams
syndrome.

Key Words: Williams syndrome; supravalvular aortic stenosis;
peripheral pulmonary artery stenosis; monozygotic twins; facial abnormalities

OZET Williams sendromu sporadik, nadir goriilen yiiz anomalileri ve supravalviiler aort stenozu ile
karakterize bir hastaliktir. Fenotipik olarak normal olan erkek monozigotik ikiz kardeslerde tifiiriim
duyulmasi nedeniyle yapilan ekokardiyografide birinci ikiz esinde zaman iginde gerileyen perife-
ral pulmoner arter stenozu ve bikuspik aortik kapakla beraber supravalviiler aort stenozu; ikinci
ikiz esinde zaman i¢inde diizelen periferal pulmoner arter stenozu, kii¢iik miskiiler ventrikiiler
septal defekt ve bikiispik aortik kapakla beraber supravalviiler aort stenozu tespit edildi. izlemde
hastalar bitytiditkge belirgin alin, genis agiz, belirgin periorbital alan, ayrik yerlesimli gozler ve tam
gelismemis mandibul ortaya ¢ikmaya baglayinca floresan in situ hibridizasyon analizi yapilarak
7q11.23 mikrodelesyonu tespit edilerek Williams sendromu tanisi kondu. Periferal pulmoner arter
stenozunun her iki ikiz esinde de mevcut olmas: bize daha ¢ok Williams sendromu ile birlikteligini
diisiindiirdii. Literatiirde monozigotik ikizlerde Williams sendromu nadiren sunulmus olmakla be-
raber her iki ikiz esinde periferal pulmoner arter stenozun bulundugu Williams sendromunun bil-
dirildigi ilk vakalar bizim hastalarimizdir.

Anahtar Kelimeler: Williams sendromu; supravalviiler aort stenozu;
periferal pulmoner arter stenozu; monozigotik ikizler; yiiz anomalileri

Pediatr Heart ] 2015;2(4):214-7
illiams syndrome (WS), also known as Williams-Beuren syn-
drome, was first described by J.C.P. Williams in 1961.! It is a

rare, usually sporadic clinical condition characterized by facial
anomalies, mental-motor developmental delay and supravalvular aortic

Pediatr Heart ] 2015;2(4)
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stenosis (SVAS) observed 1 in 20,000-50,000 live
births. Submicroscopic deletion of the elastin locus
on chromosome 7 causes the disease. It is assumed
that the degree of deletion in the elastin locus in-
fluences the phenotypic variability in WS.23
Williams syndrome in two sets of the twins has
been reported very rarely in the literature.*® We
report a pair of twins diagnosed with Williams syn-
drome with mild SVAS, peripheral pulmonary
stenosis (PPS) and facial anomalies without other
abnormalities. Informed written consent was ob-
tained from the parents of the infants for publica-
tion including their photographs. This is the first
report of monozygotic twins with genetically de-
tected Williams syndrome accompanied by PPS in
the literature.

I CASE DESCRIPTION

A pair of male, phenotypically normal monozy-
gotic twins were born to healthy, young, noncon-
sanguineous parents at 38th week of gestation by
Cesarean section, after an uneventful pregnancy.
Their birth weights were 2200 and 1800 gr with
concordant stature and head circumferences.
Routine clinical examination revealed systolic
murmurs in the neonatal period and echocardio-
graphy was performed. Echocardiography in the
first twin revealed SVAS with bicuspid aortic
valve and PPS, which recovered in time; the sec-
ond twin was diagnosed with SVAS with bicuspid
aortic valve, PPS and a small muscular ventricular
septal defect (VSD), which recovered in time (Fig-
ure 1, 2, 3).

During follow-up, both twins developed
prominent forehead, wide mouth, prominent peri-
orbital region, widely spaced eyes and underde-
veloped mandible, resembling the so-called elfin
face (Figure 4). Presence of SVAS and elfin face
prompted the diagnosis of Williams syndrome in
both infants. There were no calcium, phosphate or
thyroid abnormalities. Retinal examination was
normal without tortuosity of the retinal vessels.
Abdominal ultrasonography did not show any
renal abnormalities such as nephrocalcinosis or
renal artery stenosis. There were no connective tis-
sue abnormalities or inguinal hernia. Both infants

Pediatr Heart ] 2015;2(4)

FIGURE 1: Two-dimensional echocardiograhic image of supravalvular aortic
stenosis in the first twin.
RV, right ventricle; LV, left ventricle; SVAS: supravalvular aortic stenosis.

FIGURE 2: Doppler echocardiographic image of supravalvular aortic stenosis.

FIGURE 3: Doppler echocardiographic image of right peripheral pulmonary
artery stenosis.

were able to walk at 14 months of age and talk with
one word at 13 months of age. They were well co-
operated and good at developmental steps. Repeat
echocardiographic examinations at 2 years of age
showed bicuspid aortic valves and minimal aortic
regurgitation in both twins. In addition, both twins
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FIGURE 4: Facial appearance of the twins.

had SVAS (maximum gradient 17 mmHg, mean
gradient 15 mmHg in the first twin; maximum gra-
dient 30 mmHg, mean gradient 25 mmHg in the
second twin) without any symptoms. No treatment
was required. Because of the suspicion of WS on
clinical grounds, fluorescence in situ hybridization
(FISH) test was performed, which showed a kary-
otype of 46, XY and a microdeletion in 7q11.23
locus.

As they were both asymptomatic, no treat-
ment was planned for SVAS. They were still
asymptomatic on the last follow-up visit when they
were 2 years old.

I DISCUSSION

Williams syndrome is usually diagnosed on clini-
cal grounds; however, the diagnosis is confirmed
by FISH in most cases (90%).” Although it usually
occurs sporadically, autosomal dominant occur-
rence has also been reported.® In the literature,
there are a few sets of identical twins with
Williams syndrome reported up to date.

Typical pattern of facial abnormalities are
broad foreheads, full faces, eyes set well apart,
heavy and dependent cheeks, wide mouths, promi-
nent periorbital region, prominent ears and long
philtrum.!® The abnormal appearance of the face
becomes prominent by age especially after first
years of life. Our patients were phenotypically nor-
mal at birth but after the first year of life the typi-
cal facial appearance with broad foreheads, eyes set

216

well apart, wide mouths, prominent periorbital re-
gion and underdeveloped mandible became clear,
suggesting WS.

Although the phenotypic variability and
severity of WS is assumed to be related to the size
of the deletion, the pattern of primary clinical signs
is likely to be the same in monozygotic twins.* In
our twins, both infants showed similar phenotypic
patterns with facial abnormalities and cardiac de-
fects without other abnormalities reported in the
literature.

Due to the defect in the elastin gene in WS,
arteriopathy is a major pathology causing aortic
coarctation, retinal vasculopathy, renal artery dis-
ease and diseases of other great arteries.!” In our
cases, there were no arteriopathies other than
SVAS and PPS, which shows good prognosis. On
the control echocardiography at 2nd year of age,
PPS had resolved. During infancy, PPS may be id-
iopathic or secondary to Williams syndrome. Since
PPS had resolved on control echocardiography,
whether the PPS was idiopathic or secondary to
Williams syndrome could not be identified. There
is no known evidence to differentiate the cause of
PPS in the literature.

Both physical and cognitive developmental
delay has been defined in WS with approximate IQ
levels of 50-60 (1,3). Our patients were able to walk
by 14 months of age and talk with one word at 13
months of age. IQ tests were not needed, due to
well developmental steps.

Pediatr Heart ] 2015;2(4)
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This is a rare case of Williams syndrome de- asymptomatic, not requiring treatment for SVAS.

fined in both monozygotic twins with SVAS and  Although WS may affect various systems, it may be

PPS. Both infants were clinically similar and asymptomatic with normal life expectancy.
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Uzun QT Sendromu ve Isitme Kayb:
Jervell ve Lange-Nielsen Sendromlu
Iki K1z Kardes

Long QT Syndrome and Hearing Loss:
Two Sisters with
Jervell and Lange-Nielsen Syndrome

OZET isitme kayb1 ve uzun QT sendromu ile birlikte seyreden Jervell ve Lange-Nielsen sendromu
KCNQ1 (11p15.5) ve KCNE1 (21q22.1-q22.2) genlerindeki mutasyonlar nedeniyle i¢ kulak ve kalpte
bulunan iyon kanallarindaki defekt ve depolarizasyonda gecikme ile karakterizedir. Otozomal re-
sesif kalitilan hastaligin insidans1 1-6/1 000 000 olarak bildirilmektedir. Bu olgu sunumunda; do-
gustan isitme kaybi1 ve uzun QT sendromu saptanan Jervell ve Lange- Nielsen sendromu tanisi
genetik olarak da dogrulanan iki kiz kardes sunuldu. Ozellikle senkop &ykiisii ve konjenital isitme
kayb1 bulunan hastalarda otozomal resesif kalitima sahip Jervell ve Lange-Nielsen sendromunun
akilda bulundurulmas: gerektigi ve aile taramasinin 6nemi vurgulanmak istendi.

Anahtar Kelimeler: fsitme kaybi; uzun QT sendromu; Jervell ve Lange-Nielsen sendromu

ABSTRACT Jervell and Lange-Nielsen Syndrome, characterized by hearing loss and long QT syn-
drome, is caused due to mutations in KCNQI (11p15.5) and KCNE1 (21q22.1-q22.2) genes and re-
sults with defect in the inner ear and heart ion channels that leads delay in depolarization. The
incidence of autosomal recessively inherited syndrome is 1-6/1000000. In this case report; two sis-
ters with congenital hearing loss and long QT syndrome, whose diagnose is confirmed with genetic
analysis as Jervell and Lange- Nielsen syndrome, were presented. With this report, autosomal re-
cessively inherited Jervell and Lange-Nielsen Syndrome is emphasized in patients with hearing loss
and history of syncope and to diagnose long QT syndrome. Also we want to highlight the impor-
tance of family screening.

Key Words: Hearing loss; long QT syndrome; Jervell and Lange-Nielsen syndrome

Pediatr Heart ] 2015;2(4):218-20

ervell ve Lange-Nielsen sendromu (JLNS) ilk olarak 1957 yilinda Anton

Jervell ve Fred Lange-Nielsen’in tanimladig1, uzun QT sendromlarin-

dan biri olup, agir bilateral sensorinoral isitme kayb ile iligkilidir. Uza-
mis QT aralig tasiaritmi, polimorfik ventrikiiler tasikardi ataklari, senkop
ya da ani 6limle sonuglanabilen ventrikiiler fibrilasyona neden olabilir.!
Hastaligin kesin tanisi bilateral sensorinoral igitme kaybi ve uzun QT sen-
dromu olan olgularda KCNQI1 ve KCNE1 mutasyonlarinin gosterilmesi ile
koyulmaktadir.? Goriilme sikligr 1-6/1000000 olan hastaligin prevelanst, ilk
tanimlandig: ve en sik goruldiigi bolge olan Norveg’te 1/55000 olarak sap-
tanmistir.> Ulkemizde ise isitme engelli cocuklarda yapilan caligmalarda
kesin bir insidans verilmese de daha nadir gortildigi belirtilmektedir.*® Te-

Pediatr Heart ] 2015;2(4)
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Funda AKPINAR ve ark.

davide isitme kaybinin kohlear implantasyon ile
diizeltilmesi, beta-bloker ilaglar ve intrakardiyak
defibrillator implantasyonu ile aritmi ve ani kardi-
yak 6limiin 6nlenmesi 6nemlidir.”

I OLGU SUNUMU

Tekrarlayan senkop ataklar1 nedeni ile bagvuran,
dogustan bilateral isitme kayb1 bulunan 8 yagindaki
kiz hastanin 6zge¢misinde isitme kaybi diginda
ozellik yoktu. Soyge¢misinde, anne ve baba ara-
sinda akrabalik bulunmayan hastanin ablasinda da
isitme kayb1 oldugu 6grenildi. Fizik muayenesinde
vital bulgular1 normal, gelisimi yagitlar1 ile uyumlu
olan hastanin; sistemik muayenesinde mezokardi-
yak odakta duyulan 1/6 sistolik #fiirim disinda
ozellik saptanmadi. Elektrokardiyografisinde, ritim
sinus ve diizeltilmig QT mesafesi (QTc): 0,50-0,52
saniye idi ($ekil 1). Hastaya uygulanan 24 saatlik
holter EKG monitorizasyonunda QTc: 0,48-0,52 sa-
niye arasindaydi, ventrikiiler tasikardi atag izle-
medi. Ekokardiyografisi normal sinirlarda olan
hastanin laboratuvar bulgularinda; Hb: 7,7 g/dl,
beyaz kiire: 7360/mm?, trombosit: 325000/mm?,
MCV: %58, bobrek ve karaciger fonksiyonlar ile
tiroid fonksiyonlar: normal, ferritin 4 ng/mL, gas-
trin diizeyi: 410 pmol/L (N: <60 pmol/L) idi. Peri-
ferik yaymasinda eritrositler hipokrom, mikrositer
ve anizositoz mevcuttu. Uzun QT sendromuna yo-
nelik oral propronalol (2 mg/kg/g) tedavisi bagla-
nan hastaya, demir eksikligi anemisine yonelik
olarak da demir tedavisi eklendi. Konjenital bilate-
ral isitme kaybina ek olarak uzun QTc saptanan
hastada JLNS diisiiniilerek genetik mutasyon ana-
lizi yapildi. Genetik analizinde ekzon 6’da homo-
zigot ¢.914G>A (p.Trp305 *,p.W305) mutasyonu
saptanan hastanin tanisi, genetik olarak da dogru-
landa.

Aile oykiisiinde ebeveynler arasinda kan ya-
kini akraba evliligi tanimlanmayan hastanin 19 ya-
sindaki ablasinin da dogustan isitme engelli oldugu,
ancak hi¢ senkop 6ykiisii olmadig1 6grenildi. Abla-
sinin elektrokardiyografisinde QTc: 0,48-0,51 sa-
niye olarak hesaplandi ($ekil 2). Ekokardiyografisi
normal olan ablanin holter EKG’sinde QTc: 0,48-
0,52 saniye arasindaydi, ventrikiiler tagikardi atag:
izlenmedi. Ailenin genetik analizinde; akraba evli-
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SEKIL 1: Tekrarlayan senkop ataklari ile bagvuran hastanin (olgu 1) elek-
trokardiyografisi.

SEKIL 2: Hastanin ablasinin (olgu 2) elektrokardiyografisi.

ligi tanimlanmamasina karsin ablada ayni mutas-
yon homozigot olarak bulunurken, anne ve baba-
nin heterozigot mutasyona sahip oldugu gorildi

Her iki kardese de baglanan propronalol teda-
visi sonrasi izlemlerinde senkop ya da tasikardi
atag gortlmedi.

I TARTISMA

Jervell ve Lange-Nielsen sendromu uzun QT sen-
dromlarindan biri olup, konjenital bilateral senso-
rinoral isitme kayb ile birliktelik gostermektedir.
Hastalik otozomal resesif kalitimla aktarilirken,
hastaliktan sorumlu olan gen bélgesi, vakamizda da
oldugu gibi vakalarin %90'1nda KCNQI mutas-
yonu, %10’unda ise KCNE1 mutasyonu seklinde-
dir.?

KCNQI potasyum kanallarinin iki 6nemli gor-
evi bulunmaktadir: Bunlardan ilki aksiyon potan-
siyelini takiben kardiyak dokunun repolarizasyonu,
ikicinsi ise epitel dokularda su ve tuz iletiminin
saglanmasidir. Kardiyak dokuda KCNQ1 alt birimi
KCNE1 alt birimi ile kompleks olusturarak kardi-
yak aksiyon potansiyelini sonlandirmada gorevli
kanali olusturur. KCNQ1 kanallarinin diger 6nemli
fonksiyonu ise, KCNEI alt birimi ile birlikte i¢ ku-
laktaki kohleada apikal membrandan endolenfe po-
tasyum saliniminmin saglanmasidir.® Bu nedenle
KCNQI ve KCNEI’deki homozigot ya da birlesik
heterozigot mutasyonlar, uzun QT sendromu ve bi-
lateral sensorinéral isitme kaybi ile sonuglanmak-
tadir. KCNQI mutasyonu, ayrica epitel dokularda
transportun bozulmasina neden olarak midede nor-
mal gastrik asid sekresyonunun bozulmasina ve
gastrik hipo/akloridi gelismesine yol agabilmekte-
dir. Winbo ve ark. JLNS olan 14 olguda yaptiklar:
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calismada, bu durumun gastrin diizeylerinde artisa
ve demir eksikligi anemisine neden oldugunu sap-
tamislar ve gastrin diizeylerindeki artigin karsinoid
tumor riskini arttirabilecegi sonucuna varmislar-
dir.? Hastamizda da mevcut olan agir demir eksik-
ligi anemisine ek olarak gastrin diizeylerindeki
artis, KCNQI1 mutasyonuna bagli olarak midede
gastrik asid sekresyonundaki bozulmanin varligini
desteklemektedir.

Ulkemizde isitme engelli cocuklarda uzun QT
sendromu; Ocal ve ark.nin ¢aligmasinda 350 ¢o-
cugun ikisinde, Tuncer ve ark.nin ¢aligsmasinda
132 ¢ocugun besinde saptanmigtir.*> Kogak ve
ark.nin ¢aligmasinda ise;® 116 isitme engelli ¢ocu-
gun dokuzunda QT mesafesinde uzama bulunma-
sina ragmen, hi¢cbir hastanin Schwartz kriterlerini
karsilamadigr goriilmiistiir. Konjenital isitme
kaybi olan hastalarin uzun QT sendromuna yone-
lik taramasinda kesin bir fikir birligi bulunmama-
sina ragmen, isitme engelli cocuklarda senkop ya
da ailede ani kardiyak 6liim 6ykiisti olmamasi ha-
linde uzun QT sendromu agisindan tarama yapil-
masina gerek olmadig: belirtilmektedir.!® Ancak
hastamizda oldugu gibi ailede JLNS’nun bulun-
dugu olgularda senkop 6ykiisii olmasa da aileye

genetik danigma verilmesi ve risk tasiyan kigilerde
mutasyon taramasl yapilmasi yol gosterici olacak-
tir.

Jervell ve Lange-Nielsen sendromlu hastalarin
tedavisinde isitme kaybini diizeltmek i¢in kohlear
implantasyon yapilirken; senkop, “torsades de po-
intes” ve ventrikiiler fibrillasyon gibi komplikas-
yonlarin 6nlenmesinde ilk tedavi secenegi olarak
beta-bloker ilaglar kullanilmaktadir. Ancak beta-
bloker tedavisinin basarisiz oldugu ya da yiiksek
riskli hasta grubunda intrakardiyak defibrillator te-
davisi 6nemli bir tedavi secenegidir.” Hastalarimiz
da beta-bloker tedavisi ile halen sorunsuz olarak
takip edilmektedir.

Ozellikle bilateral sensorinéral isitme kayb
olan olgularda senkop atag1 varliginda; elektrokar-
diyografik degerlendirme, uzun QT sendromunun
tanist icin gereklidir. Tani, genetik olarak da des-
teklenmeli ve aile taramasi yapilmalidir. Kardiyak
komplikasyonlarin ve ani kardiak 6liimiin 6nlen-
mesinde erken tani olduk¢a 6nemlidir.

Yazarlar olgunu sunumunda herhangi bir
¢ikar catigmasi olmadigini beyan etmislerdir.

Olgu sunumu i¢in aileden onam alinmistir.

Jervell A, Lange-Nielsen F. Congenital deaf-
mutism, functional heart disease with prolon-
gation of the Q-T interval and sudden death.
Am Heart J 1957;54(1):59-68.

Tranebjaerg L, Samson RA, Green GE. Jervell
and Lange-Nielsen Syndrome. Gene Re-
views. Initial Posting: July 29,2002; Last Up-
date: November 20, 2014.

Tranebjaerg L, Bathen J, Tyson J, Bitner-
Glindzicz M. Jervell and Lange-Nielsen syn-
drome: a Norwegian perspective. Am J Med
Genet 1999;89(3):137-46.

Ocal B, Imamoglu A, Atalay S, Tutar HE.
Prevalance of idiopathic long QT syndrome in

220

I KAYNAKLAR

children with congenital deafness. Pediatr
Cardiol 1997;18(6):401-5.

Tuncer C, Cokkeser Y, Komsuoglu B, Ozdemir
R, Guven A, Pekdemir H, et al. Assessment of
ventricular repolarization in deaf-mute children.
Pediatr Cardiol 2000;21(2): 135-40.

Kocak G, Kara CO, Girses D, Kaftan A.
Jervell and Lange-Nielsen Syndrome in a deaf
children population. The Internet J Pediatr
Neonatol 2001;2:1-10.

Rocha EA, Pereira FT, Monteiro Mde P, Rocha
Neto AC, Rodrigues Sobrinho CR, Scanavacca
M. Defibrillators in Jervell-Lange Nielsen syn-
drome. Arq Bras Cardiol 2013;100(2):625-6.

Wangemann P, Liu J, Marcus DC. lon transport
mechanisms responsible for K+ secretion and the
transepithelial voltage across marginal cells of stria
vascularis in vitro. Hear Res 1995;84(1-2):19-29.

Winbo A, Sandstrdm O, Palmqvist R, Rydberg
A. Iron-deficiency anaemia, gastric hyperpla-
sia, and elevated gastrin levels due to potas-
sium channel dysfunction in the Jervell and
Lange-Nielsen Syndrome. Cardiol Young
2013;23(3):325-34.

Olgun H, Karacan M, Keskin Z, Ceviz Y. As-
sessment of Ventricular Repolarization in Chil-
dren with Sensori-Neural Hearing Loss: Is
Screening Necessary? Turkiye Klinikleri J Pe-
diatr 2009;18(2):71-5.

Pediatr Heart ] 2015;2(4)



I BILIMSEL TOPLANTILAR SCIENTIFIC MEETINGS I

15. Ulusal Pediatrik Kardiyoloji ve Kalp Cerrahisi Kongresi

13-16 Nisan 2016, Titanic Lara Otel - Belek/Antalya - Tirkiye

AEPC 2016 - 50 Annual Meeting of the Association for European Paediatric and Congenital Cardiology

1-4 Haziran 2016, Roma - Italya

PEDIRHYTHM VII: Pediatric and Congenital Rhythm Congress

19-22 Ekim 2016, Antalya - Tiirkiye



MAKALE GONDERMEK iGiN

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

GENEL BiLGILER

Pediatric Heart Journal, retrospektif, prospektif veya deneysel arastirmalar, derlemeler,
olgu sunumlari, editdryal yorum/tartismalar, editére mektuplar, tibbi egitimler, bilimsel mek-
tuplar, cerrahi teknikler, ayirici tanilar, orijinal gériintler, taniniz nedir? ler, tibbi kitap de-
Gerlendirmeleri, soru-cevaplar ve tip giindemini belirleyen giincel konulari yayimlayan,
ulusal ve uluslararasi tim tibbi kurum ve personele ulasmay hedefleyen bilimsel bir der-
gidir.

Dergiler; yayimladiklar makalelerde, konu ile ilgili en yiksek etik ve bilimsel standartlarda
olmasi ve ticari kaygilarda olmamasi sartini gézetmektedir.

Editérler ve yayinevi, reklam amaci ile verilen ticari Uriinlerin ézellikleri ve agiklamalari ko-
nusunda hicbir garanti vermemekte ve sorumluluk kabul etmemektedir.

Yayimlanmak i¢in génderilen makalelerin daha dnce baska bir yerde yayimlanmamis veya
yayimlanmak Uizere gonderilmemis olmasi gerekir. EGer makalede daha 6nce yayimlan-
mig; alinti yazi, tablo, resim vs. mevcut ise makale yazari, yayin hakki sahibi ve yazarla-
rindan yazili izin almak ve bunu makalede belitmek zorundadir. Bilimsel toplantilarda
sunulan dzetler, makalede belirtiimesi kosulu ile kabul edilir.

Dergiye gonderilen makale bicimsel esaslara uygun ise, editér ve en az yurt igi-yurt disi

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

zarlarca yaplldiktan sonra yayimlanir.

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

leri ve siralamasi esas alinir. Bu agamadan sonra;

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

YAYIN KURALLARI
BILIMSEL SORUMLULUK

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

- Makaledeki calismayi planlamali veya yapmali,

- Makaleyi yazmali veya revize etmeli,

- Son halini kabul etmelidir.

©  Makalelerin bilimsel kurallara uygunlugu yazarlarin sorumlulugundadir.

ETiK SORUMLULUK

o Dergj, “insan” gesinin iginde bulundugu tim calismalarda Helsinki Deklerasyonu Pren-
siplerne uygunluk (http:/www.wma.net/en/30publications/10policies/b3/ index.htmi) il-
kesini kabul eder. Bu tip ¢alismalarin varliginda yazarlar, makalenin GEREG VE
YONTEMLER béliimiinde bu prensiplere uygun olarak calismay! yaptiklarini, kurumla-
rinin etik kurullarindan ve calismaya katilmis insanlardan “Bilgilendirilmis olur” (informed
consent) aldiklarini belitmek 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 ¢alismalarinda hayvan haklarini ko-
ruduklarini ve kurumlarinin etik kurullarindan onay aldiklarini belirtmek zorundadir.

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

®  Eger makalede direkt-indirekt ticari baglanti veya calisma icin maddi destek veren
kurum mevcut ise yazarlar; kullanilan ticari tirtin, ilag, firma... ile ticari higbir iligkisinin
olmadigini ve varsa nasil bir iliskisinin oldugunu (konstiltan, diger anlasmalar), edi-
tére sunum sayfasinda bildirmek zorundadir.

YAZARLARA

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

e Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

®  Makalenin degerlendiriimesi asamasinda, yayin kurulunun gerek gérmesi halinde,
makale ile ilgili arastirma verilerinin ve/veya etik kurul onayi belgesinin 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 belirtiimelidir.

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

Arastirma makaleleri dergiye gnderiimeden 6nce, biyoistatistik uzmani tarafindan deger-
lendirilmeli ve uzmanin ismi yazarlar arasinda yer almalidir.

Biyomedikal dergilere génderilen yazilarin biyoistatistiki uygunlugunun kontrolii iin ek bilgi
www.icmje.org adresinden temin edilebilir.

® Makalelerin biyoistatistiksel kurallara uygunlugu yazarlarin sorumlulugundadir.

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayin dili Tirkge ve ingilizce'dir.

Turkce makalelerde Tirk Dil Kurumu'nun Tiirkge s6zIigu veya www.tdk.gov.tr adresi esas
alinmalidir.

ingilizce makaleler ve ingilizce 6zetler, dergiye génderilmeden dnce dil uzman tarafindan
degerlendirilmeli ve uzman onay! editdre sunum sayfasinda 6zellikle belirtimelidir. Maka-
leyi, Ingilizce yéniinden degerlendiren, yazarlardan biri degil ise bu kisinin ismi makalenin
sonunda bulunan TESEKKUR (Acknowledgement) béliimiinde belirtilmelidir.

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

® Makalelerin yazim ve dil bilgisi kurallarina uygunlugu yazarlarin sorumiulugundadir.

YAYIN HAKKI

1976 Copyright Act'e gore, yayimlanmak tizere kabul edilen yazilarin her tirli yayin hakki
dergiyi yayimlayan kuruma aittir. Yazilardaki distince ve oneriler tiimilyle yazarlarin so-
rumlulugundadir. Makale yazarlarina, yazilari karsiliginda herhangi bir ticret ddenmez.
Yazarlar, http:/Aurkishclinics.com/Log/phjintemet adresinden ulasacaklari “Yayin Haklan Devir
Formu’nu doldurup, online olarak, www.turkpedkar.org.tr adresinde yer alan “Online Ma-
kale” linkindeki blimden, makale ile birlikte géndermelidirler.

YAZI GESITLERI

Dergiye yayimlanmak iizere génderilecek yazi gesitleri su sekildedir;

Orijinal Arastirma: Kliniklerde yapilan prospektif-retrospektif ve her tiirlii deneysel calis-

malar yayimlanabilmektedir.

Yapisi:

- Ozet (Ortalama 200-250 kelime; amag, gereg ve yontemler, bulgular ve sonug blim-
lerinden olusan, Tiirkge ve Ingilizce)

- Girig

- Gereg ve Yontemler

- Bulgular

- Tartisma

- Sonug

- Tesekkiir

- Kaynaklar

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

ren her tlirli konu icin son tip literatiirinii de icine alacak sekilde hazirlanabilir. Yazarin o

konu ile ilgili basiimig yayinlarinin olmasi dzellikle tercih nedenidir.

Yapisi:

- Ozet (Ortalama 200-250 kelime, bélimsiiz, Tiirkge ve ingilizce)

- Konu ile ilgili bagliklar

- Kaynaklar



Olgu Sunumu: Nadir gdrilen, tani ve tedavide farklilik gésteren makalelerdir. Yeterli sa-

yida fotograflarla ve semalarla desteklenmis olmalidir.

Yapisi:

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

- Giris

- Olgu Sunumu

- Tartisma

- Kaynaklar

Editryel Yorum/Tartisma: Yayimlanan orijinal arastirma makalelerinin, arastirmanin ya-

zarlar digindaki, o konunun uzman tarafindan degerlendirilmesidir. ilgili makalenin so-

nunda yayimlanir.

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

Gisik goriis, tecriibe ve sorularini igeren en fazla 500 kelimelik yazilardir.

Yapisi:

- Baslik ve dzet béltimleri yoktur.

- Kaynak sayisi 5 ile sinirlidir.

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

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

lelere de atifta bulunarak o konuyu tartisan makalelerdir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar

Cerrahi Teknik: Ameliyat tekniklerinin ayrintili islendigi makalelerdir.

Yapisi:

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

- Cerrahi teknik

- Kaynaklar

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

mektedir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 arasi)

Orijinal Gériintiiler: Literatiirde nadir gézlenen agiklamali tibbi resim ve fotograflardir.

Yapisi:

- 300 kelimelik metin, orjinal resimler, kaynaklar

Taniniz Nedir?: Nadir gorillen, tani ve tedavide farklilik gosteren hastaliklar hakkinda,

soru-cevap seklinde hazirlanmis makalelerdir.

Yapisi:

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 arasl)

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

kitaplarin degerlendirmeleridir.

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

YAZIM KURALLARI

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

SEKIL, RESIM, TABLO VE GRAFIKLER:

-Sekil, resim, tablo ve grafiklerin metin iginde gegtigi yerler ilgili ciimlenin sonunda belirtilme-
lidiir. Sekil, resim, tablo ve grafiklerin aciklamalari makale sonuna eklenmelidir.

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

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

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

- Resimler/fotograflar renkli, ayrintilari gériilecek derecede kontrast ve net olmalidir.
EDITORE SUNUM SAYFASI: Gonderilen makalenin kategorisi, daha dnce bagka bir der-
giye gonderilmemis oldugu, varsa ¢alismayI maddi olarak destekleyen kisi ve kuruluslar
ve varsa bu kuruluglarin yazarlarla olan iliskileri belirtilmelidir.
KAPAK SAYFASI: Makalenin bagligi (Tiirkce ve ingilizce), tiim yazarlarin ad-soyadlari,
akademik Gnvanlari, kurumlari, is telefonu-GSM, e-posta ve yazisma adresleri belirtilme-
lidir. Makale daha dnce tebli§ olarak sunulmus ise teblig yeri ve tarihi belirtimelidir.
OZETLER: YAZI GESITLERI béliminde belirtilen sekilde hazirlanarak, makale metni ige-
risine yerlestiriimelidir.
ANAHTAR KELIMELER:
- En az 2 adet, Tiirkge ve Ingilizce yazilmalidir.
- Kelimeler birbirlerinden noktali virgl (;) ile ayriimalidir.
- Ingilizce anahtar kelimeler “Medical Subject Headings (MESH)’e uygun olarak verilme-
lidir (Bkz: www.nlm.nih.gov/mesh/MBrowser.htmi).
- Tiirkge anahtar kelimeler Tiirkiye Bilim Terimleri (TBT)'ne uygun olarak verilmelidir (Bkz:
www.bilimterimleri.com).
TESEKKUR: Eger gikar catismasl, finansal destek, bagis ve diger biitin editoryal (ista-
tistiksel analiz, ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim varsa, metnin so-
nunda sunulmalidir.
KAYNAKLAR: ingilizce yazilmalidir. Orijinal basimi Tirkge olan kaynaklarin baglii [ ]
icinde 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 belirtimeli, 7 veya
daha fazla ise ilk 6 isim yazilip “et al.” eklenmelidir. Kaynak yazimi icin kullanilan format
Index Medicus'ta belirtilen sekilde olmalidir (Bkz: www.icmje.org). Kongre bildirileri, ki-
sisel deneyimler, basiimamis yayinlar, tezler ve internet adresleri kaynak olarak gés-
terilemez.
Kaynaklarin yazimi igin dmekler (Noktalama isaretlerine liitfen dikkat ediniz):
Makale igin; Yazar(lar)in soyad(lar)i ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi,
yil, cilt, sayr, sayfa no'su belirtimelidir. Ornek:
Arici 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 i¢in; Yazar(lar)in soyad(lar)i ve isim(ler)inin bagharf(ler)i, bélim bashg, editd-
riin(lerin) ismi, kitap ismi, kaginci baski oldugu, sehir, yayinevi, yil ve sayfalar belirtimeli-
dir. Ornek:
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.
Tiirkee kitaplar icin;
Tir A. [Emergency airway management and endotracheal intubation]. Sahinoglu AH,
editér. Yogun Bakim Sorunlari ve Tedavileri. 2. Baski. Ankara: Tiirkiye Klinikleri; 2003.
p.9-16.
Yazar ve editoriin ayni oldugu kitaplar icin; Yazar(lar)in/editdriin soyad(lar)i ve
isim(ler)inin basharf(ler)i, béltim bashdi, kitap ismi, kaginci baski oldugu, sehir, yayinevi,
yil ve sayfalar belirtilmelidir. Omek:
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.
Tirkee kitaplar i¢in;
Eken A. [Cosmeceutical ingredients: drugs to cosmetics products]. Kozmesotik Etken
Maddeler. 1. Baski. Ankara: Ttrkiye Klinikleri; 2006. p.1-7.
Sadece on-line yayinlar igin;
DOl tek kabul edilebilir on-line referanstir.

iletigim:

Adres . Tiirk Pediatrik Kardiyoloji ve Kalp Cerrahisi Dernegi
Hosdere Caddesi No: 180/4 Cankaya, Ankara/Ttrkiye

Tel : (0312) 21202 00

Faks : (0312) 21202 00

e-posta : turkpedkar@gmail.com

web ;. www.turkpedkar.org.tr



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 Journal is 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.
Al 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
(htto://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.

*  All 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 |tisthe authors’ responsibility to prepare a manuscript that meets ethical criteria.

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

STATISTICAL EVALUATION

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

p values must be given clearly in the manuscripts (e.g. p= 0.025; p= 0.524).

Research articles must be evaluated by a biostatistician prior to submission and the name
of the biostatistician should be placed among the authors’ names.

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

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

LANGUAGE

The official languages of the Journals are Turkish and English.

Manuscripts and abstracts in English must be checked for language by an expert and this

should be mentioned particularly in the cover letter. The expert responsible for English Lan-

guage editing should be listed in the ACKNOWLEDGEMENTS if he/she is not in the author

list.

All spelling and grammar mistakes in the submitted articles, are corrected by our redac-

tion commitee without changing the data presented.

e ltisthe authors’ responsibility to prepare a manuscript that meets spelling and grammar
rules.

COPYRIGHT STATEMENT

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

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

CATEGORIES OF ARTICLES

The Journal publishes the following types of articles:

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

ical investigations in areas relevant to medicine.

Content:

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

- Introduction

- Material and Methods

- Results

- Discussion

- Conclusion

- Acknowledgements

- References

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

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

who have published materials on the topic are preferred.



Content:

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

- Titles on related topics

- References

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

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

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

and figures.

Content:

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

- Introduction

- Case report

- Discussion

- References

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

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

end of the related article.

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

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

recent year and should be no more that 500 words.

Content:

- There’s no title and abstract.

- The number of references should not exceed 5.

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

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

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

published articles in related fields.

Content:

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

- Titles on related topics

- References

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

Content:

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

- Surgical techniques

- References

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

clude commentaries related with similar diseases.

Content:

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

- Titles related with subject

- References

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

Content:

- Text with 300 words, original images, references

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

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

Content:

- Titles related with subject

- References (between 3 and 5)

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

medical books.

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

MANUSCRIPT PREPARATION

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

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

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

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

refer to Scientific Style and Format.'

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

FIGURES, PICTURES, TABLE S AND GRAPHICS:
-All figures, pictures, tables and graphics should be cited at the end of the relevant sen-
tence. Explanations about figures, pictures, tables and graphics must be placed at the end
of the article.
-Figures, pictures/photographs must be added to the system as separate .jpg or .gif files
(approximately 500x400 pixels, 8 cm in width and scanned at 300 resolution).
- All abbrevations used, must be listed in explanation which will be placed at the bottom
of each figure, picture, table and graphic.
- For figures, pictures, tables and graphics to be reproduced relevant permissions need to
be provided. This permission must be mentioned in the explanation.
- Pictures/photographs must be in color, clear and with appropriate contrast to separate de-
tails.
COVER LETTER: Cover letter should include statements about manuscript category des-
ignation, single-journal submission affirmation, conflict of interest statement, sources of
outside funding, equipments (if so), approval for language for articles in English and ap-
proval for statistical analysis for original research articles.
TITLE PAGE: A concise, informative title (English), should be provided. All authors should
be listed with academic degrees, affiliations, addresses, office and mobile telephone and
fax numbers, and e-mail and postal addresses. If the study was presented in a congress,
the author(s) should identify the date/place of the congress of the study presented.
ABSTRACT: The abstracts should be prepared in accordance with the instructions in the
“Categories of Articles” and placed in the article file.
KEY WORDS:
-They should be minimally two, and should written English.
-The words should be separated by semicolon (;), from each other.
- Key words should be appropriate to “Medical Subject Headings (MESH)”
(Look: www.nim.nih.gov/mesh/MBrowser.html).
ACKNOWLEDGEMENTS: Conflict of interest, financial support, grants, and all other edi-
torial (statistical analysis, language editing) and/or technical asistance if present, must be
presented at the end of the text.
REFERENCES: References in the text should be numbered as superscript numbers and
listed serially according to the order of mentioning on a separate page, double-spaced, at
the end of the paper in numerical order. All authors should be listed if six or fewer, other-
wise list the first six and add the et al. Journal abbreviations should conform to the style
used in the Cumulated Index Medicus (please look at: www.icmje.org). Declarations, per-
sonal experiments, unpublished papers, thesis can not be given as reference.
Examples for writing references (please give attention to punctuation):
Format for journal articles; initials of author's names and surnames, titles of article, jour-
nal name, date, volume, number, and inclusive pages, must be indicated. Example:
Stephane A. Management of Congenital Cholesteatoma with Otoendoscopic Surgery:
Case Report. Turkiye Klinikleri J Med Sci 2010;30(2):803-7.
Format for books; initials of author's names and surnames, chapter title, editor's name,
book title, edition, city, publisher, date and pages. Example:
Underwood LE, Van Wyk JJ. Normal and aberrant growth. In: Wilson JD, Foster DW,
eds. Wiliams’ Textbook of Endocrinology. 1! ed. Philadelphia: WB Saunders; 1992.
p.1079-138.
Format for books of which the editor and author are the same person; initials of aut-
hor(s)’ editor(s)’ names and surnames chapter title, book title, edition, city, publisher, date
and pages. Example:
Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. Tumors of the Pan-
creas. 2" ed. Washington: Armed Forces Institute of Pathology; 1997. p.145-210.
Format for on-line-only publications; DOl is the only acceptable on-line reference.
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Address @ Turkish Pediatric Cardiology and Cardiac Surgery Society
Hosdere Caddesi No: 180/4 Gankaya, Ankara/Turkey
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