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Increased P Wave Dispersion;
A Significant Finding in Children with
Thalassemia Major

Artmis P Dalga Dispersiyonu;
Talasemi Majorlii Cocuklarda Anlamli Bir Bulgu

ABSTRACT Objective: Cardiac complications such as heart failure, arrhythmias are the major
causes of deaths in thalassemia major. The aim of this prospective study was to investigate P
wave dispersion (PWD), maximum (Pmax) and minimum (Pmin) P wave duration to detect the
early cardiac involvement in the children with thalassemia major. Material and Methods: 54
children with beta-thalassemia major and 40 healthy children were included in the study. All
children underwent to detailed clinical evaluation, laboratory investigations, electrocardio-
graphic and echocardiographic examination. Results: There were not observed statistically sig-
nificant differences between children with thalassemia major and healthy children with respect
to age, gender, BMI and blood pressure. PWD and Pmax were prolonged significantly in chil-
dren with beta-thalassemia major compared healthy group (p<0.001). In addition, children with
thalassemia major presented statistically significant reduced Pmin value (p<0.001). PWD and
Pmax values showed the significant positive correlation with age (r: 0.332, p: 0.014; r: 0.465,
p<0.001, respectively) and total amount of blood transfusion (r: 0.365, p: 0.007; r: 0.449, p: 0.001,
respectively). However, the Pmax, Pmin and PWD values in children with thalassemia did not
have any relationship with mean hemoglobin and ferritin values. Conclusion: In this study was
detected the increased PWD values in children with thalassemia major. As a result of the in-
creased PWD, we have believed that children with thalassemia may be at a risk for serious atrial
arrhythmias.

Key Words: P wave dispersion; Pmax; Pmin; thalassemia major

OZET Amag: Kalp yetmezligi, aritmi gibi kardiyak komplikasyonlar, talasemi majér’de élimlerin
baslica nedenidir. Bu prospektif ¢aligmanin amaci, talasemi majorlii cocuklarda erken kardiyak
tutulumu tespit etmek icin P dalga dispersiyonu (PWD), maksimum (Pmax) ve minimum (Pmin)
P dalga siirelerini arastirmakti. Gereg ve Yontemler: 54 beta-talasemi major tanili cocuk ve 40
saglikli cocuk calismaya déhil edildi. Tiim gocuklara ayrintili klinik degerlendirme, laboratuvar in-
celemeleri, elektrokardiyografik ve ekokardiyografik incelemeler uygulandi. Bulgular: Talasemi
major ile saghikli cocuklar arasinda yas, cinsiyet, BKI ve kan basinci agisindan istatistiksel olarak
anlaml farkliliklar gézlenmedi. PWD ve Pmax, saglikli grup ile kargilastirildiginda beta-talasemi
majorli gocuklarda anlamli olarak uzamisti (p<0,001). Ayrica talasemi majorlii gocuklar, istatis-
tiksel olarak anlamli azalmig Pmin degeri gosterdi (p<0,001). PWD and Pmax degerleri, yas (r:
0,332, p: 0,014; r: 0,465, p<0,001, sirasiyla) ve total kan transfiizyon miktari (r: 0,365, p: 0,007; r:
0,449, p: 0,001, respectively) ile anlamh pozitif korelasyon gosterdi. Ancak, talasemili cocuklarda
Pmax, Pmin ve PWD degerlerinin, ortalama hemoglobin ve ferritin degerleri ile herhangi bir ilig-
kisi yoktu. Sonug: Bu ¢alismada, talasemi majorlii gocuklarda artmis PWD degerleri tespit edildi.
Artmig PWD’nin bir sonucu olarak, talasemili hastalarin ciddi atrial aritmiler i¢in risk altinda ola-
bilecegine inanmaktayiz.

Anahtar Kelimeler: P dalga dispersiyonu; Pmax; Pmin; talasemi major

Pediatr Heart ] 2014;1(4):331-5
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INCREASED P WAVE DISPERSION; A SIGNIFICANT FINDING IN CHILDREN WITH THALASSEMIA MAJOR

he major causes of morbidity and mortality
Tin patients with thalassemia is the iron over-

load cardiomyopathy, and the cause of the
deaths in 71% of the patients with beta-thalassemia
major is cardiac complications. The iron deposition
causes degeneration, fibrosis and dysfunction in the
cardiac tissue. The most common cardiac compli-
cations in these patients are congestive heart failure
and cardiac tachyarrhythmias.! Although heart
dysfunction is more clinically obvious than ar-
rhythmias, the pathogenesis of arrhythmias may
start at the same time or even earlier than cardiac
dysfunction.! Iron overload affects heart function
by directly damaging tissue through iron deposi-
tion in heart cells.** Iron levels in the myocardium
have been associated more with arrhythmias and
conduction disturbance. In patients with supraven-
tricular arrhythmias, extensive iron deposition has
been shown in the atria, not in the sinoatrial node.
Additionally, in patients with atrioventricular
block have not been shown iron deposition in the
ventricular conduction system.!

The determination of children with beta-tha-
lassemia major in terms of risk for arrhythmias
constitutes vital importance. Therefore, any prac-
tical parameter that can detect arrhythmogenic risk
would be a very beneficial tool. P wave dispersion
(PWD) is a noninvasive electrocardiographic indi-
cator, and increased PWD have been described re-
cently as a predictor of atrial fibrillation.® This
marker is defined as the difference between short-
est and longest P wave durations.” An increase in
PWD is considered to reflect the heterogeneous in-
traatrial and interatrial conduction and discontin-
uous anisotropic propagation of sinus impulses.??
In this prospective study was investigated PWD,
maximum (Pmax) and minimum (Pmin) P wave
duration in the children with thalassemia major.

I MATERIAL AND METHODS

STUDY POPULATION

This cross-sectional study was conducted in the De-
partment of Pediatric Cardiology and Department
of Pediatric Hematology of Bakirkoy Maternity and
Children Diseases Training and Research Hospital,

332

Istanbul, Turkey. The study population consisted of
54 children with beta-thalassemia major and 40
healthy children. Children who had chronic sys-
temic diseases, heart failure or a history antiar-
rhythmic drug use were excluded. The study was
approved by the hospital ethics committee, and the
informed consent forms were taken from all cases.

ELECTROCARDIOGRAPHIC MEASUREMENTS

A 12-lead electrocardiogram (Cardiofax 9132 K,
Nihon Kohden, Tokyo) was recorded for each sub-
ject at a paper rate of 50 mm/s. Subjects were in the
supine position, and were allowed to breathing
freely but not allowed to speak during recording.
The mean heart rate of all children during ECG
recording was noted. The measurement of the P
wave duration was performed manually using a
magnifying lens by the investigator who did not
know the clinical status of the subjects. The onset
of the P wave was determined as the junction be-
tween the isoelectric line and the beginning of the
P wave deflection. The offset of the P wave was de-
scribed as the junction between the end of the P
wave and the isoelectric line. The Pmax is de-
scribed as the longest duration among the 12-leads,
and the Pmin is described as the shortest duration.
PWD was calculated as the difference between P
max and P min. Subjects with measurable P-waves
in eight or fewer electrocardiographic leads were
excluded from the study. 24-hour Holter examina-
tion was performed in all patients in the study.

ECHOCARDIOGRAPHIC MEASUREMENTS AND
BLOOD TESTS

All children underwent transthoracic echocardio-
graphic examination (ACUSON Cypress, Siemens
Medical Solutions, Malvern, PA). Left ventricular
end systolic (LVSD) and diastolic diameters
(LVDD), inter ventricular septum at end diastole
(IVSd) and end systole (IVSs) dimension, left ven-
tricular ejection fraction (EF) and fractional short-
ening (FS) were obtained by using the M-mode
echocardiography. Pulsed-wave Doppler evalua-
tion was performed to obtain the following param-
eters of the mitral inflow early diastolic wave (E),
mitral inflow late diastolic wave (A), ratio of early

Pediatr Heart ] 2014;1(4)
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to late diastolic mitral inflow velocity (E/A), decel-
eration time (DT), isovolumic relaxation time
(IVRT). The laboratory tests including complete
blood count, serum ferritin, serum iron were ana-
lyzed in the children. Additionally, means of he-
moglobin and ferritin of the patients in last one
year and the total amount of blood transfusion
were documented.

STATISTICAL ANALYSES

Statistical analyses were performed using the SSPS
21 (SPSS Inc, Chicago, IL, USA). All numeric vari-
ables were expressed as mean+S.D. The Student’s
t-test or the Mann-Whitney U test, where appro-
priate, was used to compare parameters between
the groups. The Chi-square test or Fisher’s exact
test, where appropriate, was used for categorical
comparisons of nominal values in different groups.
The correlation coefficients and the significance
were calculated using the Spearman test. p<0.05
was considered statistically significant.

I RESULTS

The clinical, laboratory and echocardiographic
properties of the subjects were summarized in

Table 1. There were not observed statistically sig-
nificant differences between children with tha-
lassemia major and healthy children with respect
to age, gender, BMI and blood pressure. About
echocardiographic parameters, the group of chil-
dren with beta-thalassemia major showed signifi-
cantly higher LVDD, LVDS and A wave. By
contrast, DT and IVRT were significantly lower in
the children with thalassemia compared with
healthy children.

The mean heart rate was detected as
92.32+12.54 beats/min in children with thalassemia
and 93.20+9.58 in healthy children, and there was
no statistically significant difference (p:0.605). In
the 24-hour Holter monitoring was not observed
severe atrial arrhythmia in any patient, excluding
rare supraventricular premature beats observed in
only a few patients.

The results of the Pmax, Pmin and PWD pa-
rameters in children with thalassemia major and
healthy control were showed in Table 2. Compared
with the healthy group, children with thalassemia
major presented statistically significant reduced
Pmin value, and increased Pmax and PWD values.

TABLE 1: The clinical, laboratory and echocardiographic characteristics of children with
beta-thalassemia major and healthy controls.
Children with thalassemia major (n:54) Controls (n:40) p

Age (year) 12.2124.25 11.2843.14 0.324
Gender (Female/male) 29/25 2515 0.872
BMI (kg/m?) 17.92+2.83 17.44+2.82 0.335
Blood pressure (mmHg) Systole 101.39+11.59 103.88+9.30 0.223

Diastole 60.56+10.26 62.75+8.24 0.223
Duration of disease (year) 10.65+4.40
Mean Hemoglobin (g/dL) 8.68+0.65
Mean Ferritin (ng/l) 1826+904
LVDD (mm) 43.10£7.15 36.19+7.47 <0.001
LVDS {mm) 26.50+4.81 22.54+5.07 <0.001
EF (%) 74.94+8.35 75.55+5.33 0.670
FS {%) 38.00£5.24 37.93+4.77 0.944
E (m/s) 1.01+0.18 0.95+0.13 0.066
A (m/s) 0.63+0.15 0.55+0.08 0.001
E/A 1.64+0.32 1.73+0.19 0.099
DT {ms) 34.48+10.24 144.36+26.94 <0.001
IVRT (ms) 28.67+11.83 81.15+8.51 <0.001
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TABLE 2: Comparison of electrocardiographic
parameters of children with thalassemia major and
control subjects.

Children with thalassemia Controls
major (n:54) (n:40) p
P max {ms) 97.03:9.74 70.29:7.94  <0.001
P min (ms) 47.53+6.91 54.03:6.07  <0.001
PWD {ms) 49.51+9.58 16.26+4.64 <0.001

Correlation between the electrocardiographic
parameters and age, duration of disease, mean he-
moglobin, mean ferritin, total amount of blood
transfusion in children with thalassemia major was
presented in Table 3. Pmax and PWD values
showed a significant positive correlation with age
and the total amount of blood transfusion. How-
ever, the Pmax, Pmin and PWD in children with
thalassemia did not have any relationship with
mean hemoglobin, ferritin values.

I DISCUSSION

P wave dispersion and P wave duration are the
most important electrocardiographic markers used
to predict the risk of atrial arrhythmias.’® Various
studies have demonstrated that P wave dispersion
has a predictive value for atrial fibrillation in some
disorders such as hypertension, obesity, diabetes
mellitus, metabolic syndrome, dilated cardiomy-
opathy, myocardial infarction, atrial septal defect,
hypertrophic cardiomyopathy, obstructive sleep
apnea, Wilson’s disease."! To our knowledge, in the
literature, there is only one study that evaluated
the P wave dispersion in children with beta-tha-

lassemia major. In this study was found that Pmax
and PWD were significantly higher in children
with thalassemia major. The authors suggested that
increased PWD related to an elevation in sympa-
thetic activity.'? In another study that included 40
adult patients with beta-thalassemia major (mean
age 37.5+£10.2) and 40 control subjects, thalassemic
patients presented increased Pmax and PWD val-

ues.!3

In this prospective study, PWD and Pmax
were prolonged significantly in children with beta-
thalassemia major compared healthy group. Ac-
cording these results, the patients with thalassemia
major may be at risk for atrial fibrillation or other
arrhythmias. But, in the 24-hour Holter monitor-
ing was not observed severe atrial arrhythmia in
any patient. Paroxysmal rare and serious atrial ar-
rhythmias may be detected by Holter monitoring
longer than 24 hours. Additionally, the patients
with average age of 12 years have regularly taken
chelation therapy, and congestive heart failure and
serious arrhythmias secondary to cardiac iron over-
load are more prevalent in the second decade. All
these factors may be cause negative findings in
Holter monitoring. In fact, the mechanism of the
increase in PWD of patients with thalassemia is not
accurately known. Nevertheless, high iron and free
radicals from iron overload causes the structural
and electrophysiological changes in the my-
ocardium, and this status may be responsible for
the elongation in PWD. Additionally, in a study
has been indicated that the increased rate of
prostaglandin E2 to prostacyclin found in the iron
overload condition could trigger tachyarrhyth-
mias.!

TABLE 3: Correlation of the electrocardiographic parameters and clinical features in children with thalassemia major.

Pmax
r
Age (year) 0.465
Duration of disease (year) 0.384
Mean Hemoglobin (g/dl) 0.076
Mean Ferritin (ng/l) -0.129
The total amount of blood transfusion {Unit) 0.449

Pmin PWD
p r p r p
<0.001 0.083 0.549 0.332 0.014
0.004 -0.011 0.940 0.348 0.010
0.586 -0.062 0.656 0.125 0.366
0.351 -0.182 0.189 -0.023 0.869
0.001 0.051 0.712 0.365 0.007
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In a study carried out in different age groups,
it was detected a significant positive correlation be-
tween PWD and age.' Similarly, in this prospec-
tive study were determined that PWD and Pmax
values showed a significant positive correlation
with age. The changes in cardiac structure and
functions may become more obvious with increas-
ing age, due to the cumulative impact of harmful
factors accumulated for years.

Duration of disease and the total amount of
blood transfusions in children with beta-tha-
lassemia major showed statistically significant
positive correlation with PWD and Pmax. Addi-
tionally, mean hemoglobin and ferritin values in
last one year in patients did not show a significant
correlation with PWD and Pmax. According Brit-
tenham et al., transfusional iron load or the num-
ber of blood transfusion is usually unreliable in
predicting cardiac iron status.”” However, in their
study, an increased ratio of the transfusional iron
load to deferoxamine use in the patients (not trans-
fusional iron load alone) has been determined to

correlate with cardiac dysfunction and death. In a
study has been indicated that serum ferritin levels
were showed poorly to correlate with cardiac dys-
function.! It is known that certain conditions such
as infection, inflammation and chronic liver dis-
ease can cause an elevation of serum ferritin con-
centration.®

This study has a limitation. All patients in the
study have taken chelation therapy. It is not known
whether chelation therapy has any effect on PWD.
It should be carried out studies investigating the ef-
fects on PWD of chelation therapy.

I CONCLUSION

In several studies have been shown that PWD is an
early marker for atrial arrhythmias. In this study
has been demonstrated that PWD increased in
children with beta-thalassemia major. As a result
of the increased PWD, we have believed that chil-
dren with thalassemia may be at a serious risk for
atrial arrhythmias.
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Clinical Features and Surgical Outcomes in
Patients with Atrial Isomerism:
Single-Center Experience from Turkey

Atrial Izomerizmli Hastalarin
Klinik Ozellikleri ve Cerrahi Sonuclari:
Tirkiye’den Tek Merkez Deneyimi

ABSTRACT Objective: In the following, we report our institutional experience with left and right atrial isomerism
(LAI, RAI) patients during a four-year period. Material and Methods: We retrospectively studied a database of pa-
tients diagnosed with LAI and RAI between March 2010 and March 2014. Cardiac functions, echocardiographies, an-
giograms and electrocardiograms were recorded and operative results were analyzed. Results: The patient sample
was comprised of 44 patients, 19 of wich were female (43%). LAI was present in 18 patients (41%). Pulmonary out-
flow tract obstruction was observed in 88% (23/26) of patients with RAI and 72% (13/18) of patients with LAI. Bi-
lateral superior vena cava was determined in 46% (12/26) of patients with RAI and 33% (6/18) of patients with LAI.
Double outlet right ventricle was observed in 38% (10/26) of patients with RAT and 44% (8/18) of patients with LAIL
Ventriculoarterial discordans was determined in 7% (2/26) of patients with RAT and 16% (3/18) of patients with LAI.
The P-wave vector was between -120 and +100 in LAI patients and between +8 and +110 in RAI patients. A total of
45 surgical procedures were performed; one patient was on clinical follow-up, one refused treatment and three un-
derwent three surgeries each. Five patients underwent biventricular repair. Univentricular repair was possible in 10
cases (eight Kawashima, two Fontan) and 1.5-ventricle repair was possible in eight (Glenn). The remaining patients
are currently on the waiting list for 1- and 1.5-ventricle repair. Survival rate was 87% (38/44). The six patients that
died all had RAI; the cause was sepsis in two cases, Glenn failure in two and drug-resistant heart failure in one. One
RAI patient died at home. The mean follow-up period was 17.0+6.9 (8-35) months; early/mid-term mortality rate was
13% (6/44). Two patients with sinus node dysfunctions required pacemakers, one developed ventricular tachycardia
and one developed atrial fibrillation. Conclusion: Atrial isomerism commonly accompanies with severe heart de-
fects. Mortality rates are higher in patients with RAI. In patients with right atrial isomerism, less seems biventricu-
lar repair. Despite the short follow-up period, we conclude that early/mid-term survival rate in RAI and LAI patients
can be increased with enhanced preoperative evaluation and rational surgical choice.

Key Words: Clinical features; surgical outcomes; atrial isomerism

OZET Amag: Klinigimizin sag ve sol atrial izomerizli hastalar ile ilgili 4 yillik deyenimini bildirdik. Gere¢ ve Yén-
temler: Mart 2010-Mart 2014 tarihleri arasinda sol ve sag atrial isomerizmli hastalarin bilgileri geriye déniik olarak
incelendi. Kardiyak fonksiyonlar, ekokardiyografi anjiyografi ve cerrahi sonuglar incelendi. Bulgular: Caligma, % 43
(19)'u kiz olmak tizere 44 hastadan olusmaktaydi. Hastalarin % 411 (18) sol atrial izomerizme sahipti. Pumoner ¢ikis
yolu darhig1 sag atrial izomerizmli hastalarin %88 (23/26), sol atrial izomerizmli hastalarin 72% (13/18)’sinde gozlendi.
Bilateral siiperior vena cava sag atrial izomerizmli hastalarin 46% (12/26), sol atrial izomerizmli hastalarin 33%
(6/18)’tinde saptandi. Cift ¢ikigh sag ventrikiil, sag atrial izomerizmli hastalarin 38% (10/26), sol atrial izomerizmli
hastalarin 44% (8/18)’inde gézlendi. Ventrikiiloarteryel diskordans sag atrial izomerizmli hastalarin 7% (2/26), sol at-
rial izomerizmli hastalarin %16 (3/18)’sinda saptandi. P dalga vektérii sol atrial izomerizmde -120 and +100 arasin-
dayken, sag atrial izomerizmde +8 and +110 arasinda idi. Birer hasta klinik izlem yapilmasi, tedaviyi reddetmesi ve
3 hastaya 3 cerrahi miidahale yapilmasi nedeniyle 45 hastaya cerrahi iglem yapildi. Biventrikiiler tamir 5 hastaya uy-
gulandi. Univentrikiiler tamir 10(8 Kawashima, 2 Fontan) ve bir buguk ventrikiil tamiri (Glenn) 8 hastada miimkiin
oldu. Diger hastalar, bir ve bir buguk ventrikiil tamiri i¢in hala beklemektedir.Genel sag kalim oran1 %87 (38/44) idi.
Kaybedilen hastalarin tiimii sag atrial izomerikti ve ikisi sepsis, biri tedaviye direngli kalp yetersizligi, ikisi Glenn sant1
disfonksiyonu nedeniyle kaybedildi. Sag atrial izomerizimli bir hasta evde kaybedildi (6/44). Ortalama izlem siiresi
17.0+6.9 (8-35) ay idi ve erken-orta dénem mortalite oran1 %13 (6/44)idi. IzZlemde 2 hastaya siniis nod fonksiyon bo-
zuklugu nedeniyle pacemaker takilirken, birer hastada ventrikiiler tagikardi ve atriyal fibrilasyon gelisti. Sonug: At-
rial isomerizm ¢ogunlukla agir kalp defektlerine eslik eder. Oliim oranlar1 RAT olan hastalarda daha yiiksektir. Sag
atrial isomerismli hastalarda biventrikiiler tamir az goriilmektedir. Her ne kadar izlem siiresi kisa olsa da, gelistiril-
mis preoperetif degerlendirme, uygun cerrahi tercih ile erken-orta dénem sag kalim artirilabilir gibi goriinmektedir.

Anahtar Kelimeler: Klinik 6zellikler; cerrahi sonuglar; atrial isomerizm
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trial isomerism, also known as heterotaxy

syndrome, includes a complex spectrum of

cardiac and extracardiac anomalies. The
two types of heterotaxy syndrome are right atrial
isomerism (RAI) with asplenia and left atrial iso-
merism (LAI) with polysplenia. Patients with RAI
have severe congenital heart defects and a disoder
of the left/right asymmetry due to thoracic and
abdominal organ anomalies. Patients with left iso-
merism in general have less severe cardiac mal-
formations than those with right isomerism.!?

The nature and severity of concomitant in-
tracardiac and extracardiac defects determine the
treatment approach. A detailed study of complex
cardiovascular anatomy and hemodynamics must
be performed prior to surgical intervention. Tra-
ditionally, echocardiography and angiography
have been primary diagnostic modalities in pa-
tients with heterotaxy syndrome. Due to the op-
erator-dependent nature of echocardiographic
evaluation, catheterization may be necessary in
some cases in order to better assess vascular struc-
tures.® Patients with isomerism mainly undergo
single ventricle palliation because biventricular re-
pair is rarely succesful in this condition. Morbid-
ity and mortality rates are high, particularly in
patients that undergo univentricular repair.*®
Anomalous systemic venous return, partial and
total anomalous pulmonary venous return
(PAPVR, TAPVR), atrioventricular valve (AV) re-
gurgitation and when the right ventricle serves as
the systemic ventricle are all risk factors for oper-
ative morbidity and mortality.”?

Both atria have right atrial morphologies in RAI,
which can result in dual sinus node activity.”!' In
LAI, both atria have a left atrial structure, the sinus
node is hypoplastic and true sinus rhythm is rarely
seen.'>! Patients with isomerism often develop
bradycardia and require a pacemaker.'* Atrioven-
tricular block is rare in RAI and more common in
LAI (one in every 10 patients), with varied degrees
of severity.!

In this article, we report our institutional ex-
perience with LAI and RAI patients during a four-
year period.

Pediatr Heart ] 2014;1(4)

I MATERIAL AND METHODS
PATIENT POPULATION

We retrospectively studied the database of pa-
tients with LAT and RAI that applied to our cen-
ter between March 2010 and March 2014. Cardiac
functions, echocardiograms, angiograms and elec-
trocardiograms (ECG) were recorded and operative
results were analyzed. This was designed as a ret-
rospective study. All the patients provided written,
informed consent.

The diagnosis of the isomerism was decided ac-
cording to the arrangement of the abdominal great
vessels, corresponding with the study published by
Huhta et al.”® Right isomerism was diagnosed in the
anterolateral abdominal aorta, with an inferior caval
vein when seen adjacent to each other and on the
right or left side of the spine. Left isomerism was di-
agnosed on the same side of the spine as the ab-
dominal aorta when the inferior caval vein was
itself interrupted; this continued through the azygos
or hemiazygos venous system posterior.

ECHOCARDIOGRAPHY

A complete 2D and Doppler examination was per-
formed from the subxiphoid, apical, parasternal
and suprasternal views. All echocardiographic
studies were supervised by a pediatric cardiologist
and recorded on USB flash drives. Sedation with
intranasal midazolam (0.3 mg/kg) was used when
necessary.

ELECTROCARDIOGRAPHY

All patients that applied to our center underwent
standard 12-lead ECG to determine the basic types
of cardiac rhythm. Findings included normal and
multiple P waves, AV blocks of varying degrees, P
waves and QRS complex axis deviations and ven-
tricular hypertrophies. All measurements were
performed on a MUSE Citrix ECG system with
100% magnification.

CARDIAC CATHETERIZATION

Comprehensive cardiac catheterization procedures
were performed in a biplane angiography suite. In-
tubation and general anesthesia were used in two
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cases and deep sedation in the rest. The approach
was via femoral artery and vein in 17 patients,
femoral artery only in six and femoral vein only in
five. Aortography, ventriculography and pul-
monary arterial angiography were performed in bi-
plane anteroposterior, lateral and axial views,
depending on the defects evaluated. Catheteriza-
tion was used to measure the diameters of the de-
scending aorta and the main, right and left
pulmonary arteries. Average pulmonary artery and
ventricular systolic pressures were measured and
the McGoon indices were calculated. Additionally,
a detailed examination of systemic and pulmonary
venous anatomy was performed in all patients.

DATA ANALYSIS

Findings were analyzed using the the Statistical
Package for the Social Sciences (version 15.0; SPSS,

Chicago, III, USA) methods. Data is given as
meanststandard deviation (SD). Demographic fea-
tures, anatomical data, procedural and outcome fre-
quencies were analyzed.

I RESULTS

The patient sample was comprised of 44 patients,
19 of them female (43%). Left atrial isomerism was
present in 18 patients (41%). The demographic fea-
tures of all patients are presented in Table 1. Car-
diac pathologies of echocardiographs are described
in Table 2.

ELECTROCARDIOGRAPHIC RESULTS

The ECG features of 26 RAI and 18 LAI patients
are presented in Table 3. The P-wave vector was
between -120 and +100 in LAI patients and be-

TABLE 1: Demographic features of patients.

Right atrial isomerism (n:26)

Gender (Boy/Girl) 14/12
Age (month) 26.0+52.0
(range, 2.4 months-16 years)
Weight (kg) 9.7£14.3
{range, 2.5-45)
Follow up time (month) 17.1+4.4

(range, 8-35 months)

Left atrial isomerism (n:18) Total (n:44)
1/7 25/19
27.7+46.4 26.6+49.9
(range, 1.2 months-13 years) (range, 1.2 months-16 years)
9.3+8.2 9.6+11.8
{range, 2.9-35) {range, 2.5-45)
16.5+¢7.5 17.0+6.9

(range, 8-31 months) (range, 8-35 months)

TABLE 2: Cardiac pathological features of patients in echocardiography.

Left atrial isomerism(%, n) Total (%, n)

Cardiac pathology Right atrial isomerism(%, n)
Isomerism 59%(26)
Pulmonary outflow tract obstruction 88%(23)
Complet atrioventricular septal defect 84%(22)
MAPCA and PDA 57%(15)
Double outlet right ventricle 38%(10)
Persistent superior vena cava 46%(12)
Dextrocardi 23%{6)
Total anomalous pulmonary venous return 23%(6)
Ventriculoarterial discordans 7%(2)
Common atrium %3(1)
Partial anomalous pulmonary venous returmn %3(1)
Intermediate atrioventricular septal defect 0
Left ventricular outflow tract obstruction 0

41%(18) 100%(44)
72%(13) 81%(36)
50%(9) 70%(31)
27%(5) 45%(20)
44%(8) 41%(18)
33%(6) 41%(18)
%5(1) 16%(7)
0 13%(6)
16%(3) 11%(5)
16%(3) 9%(4)
11%(2) 7%(3)
5%(1) 2%(1)
16%(3) 7%(3)

MAPCA: Major aortpulmonary collateral arteries; PDA: Patent ductus arteriosus.
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TABLE 3: Electrocardiographic features of all patients.
Right atrial Left atrial
Cardiac pathology isomerism (n:26) isomerism (n:18)
Normal sinus rythm 24(92%) 10(55%)
Ectopic (low) atrial ryhtm 2(6%) 6(33%)
Ectopic (low) atriak+junctional ryntm 0 2(11%)
Normal P wave 22(84%) 9(50%)
Multipl P wave 8(30%) 5(27%)
P wave vector 67.9+44.6 -1.6+30.1
QRS wave axis 85.3£91.9 50.9+37.5
1. degree AV block 0 1(5%)
2. and 3. degree AV block 0 0
Right ventricle hypertrophy 16(61%) 10(55%)
Left ventricle hypertrophy 0 1(5%)

TABLE 4: Diagnosis in patients that underwent
cathaterization (n:26).

Diagnosis No of patients Percentage (%)
CIRV, PA, MAPCA 1 4
AVD, PA, PDA 1 4
DORYV, POTO 1 4
CAVSD, DORV, POTO 6 23
Dext, CAVSD, DORV, POTO, TAPVR 1 4
TGA, VSD 1 4
CAVSD, L loop ventricles, PA, PAPVR 1 4
Absent of left AV connection, LVH, 1 4
DORV, POTO
CIRV, PA, “disconnection” in 1 4
left pulmonary artery
TOF 1 4
VSD-PA 1 4
CAVSD, PA 3 1
Dext, CAVSD, PA 1 4
DORV, PHT 1 4
CAVSD, PA, LVH, MH, VAD 1 4
CAVSD, POTO 1 4
Dext, CAVSD, DORV, POTO, LVH 1 4
IAVSD 1 4
DORYV, POTO, LVH 1 4
Total 26

AVD: Atrioventricular discordance; CAVSD: Complete atrioventricular septal defect;
CIRV: Common inlet right ventricle; Dext: Dextrocardia; DORV: Double outlet right ven-
tricle; IAVSD: Intermediate atrioventricular septal defect; LVH: Left ventricular hypopla-
sia; MAPCA: Major aortopulmonary collateral artery; MH: Mitral hypoplasia; PA:
Pulmonary atresia; TAPVR: Total anomalous pulmonary venous return; PAPVR: Partial
anomalous pulmonary venous return; PDA: Patent ductus arteriosus; PHT: Pulmonary
hypertension; POTO: Pulmonary outflow tract obstruction; TGA: Transposition of the
great arteries; TOF: Tetralogy of Fallot; VAD: Ventriculoarterial discordance; VSD: Ven-
tricular septal defect.
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tween +8 and +110 in RAI patients. Two patients
with LAI were implanted with pacemakers due to
sinus node dysfunctions. One patient with RAI had
atrial fibrillation and one had ventricular fibrilla-
tion; both were returned to sinus rhythm.

ANGIOGRAPHIC RESULTS

Catheter angiography was performed in 26 patients
out of 44 (59%). The diagnoses of catheterized pa-
tients are shown in Table 4; their demographic
characteristics and hemodynamic data are summa-
rized in Table 5. Out of the total 29 invasive pro-
cedures, 26 were performed diagnostically. Of
these, 15 were to measure pulmonary artery pres-
sure, one for major aortopulmonary collateral ar-
tery (MAPCA) stenting, one for right pulmonary
artery balloon angioplasty stenting of a central
shunt and one for balloon angioplasty stenting of a
central shunt. In one case, a failed attempt was
made at patent ductus arteriosus (PDA) stenting.
Average pulmonary artery pressure was under 16
mmHg in seven patients and over 16 mmHg in
eight. In four cases where the pulmonary artery
could not be accessed, one shunt surgery and three
Glenn procedures were performed. Based on the
results of the catheter angiography, the following
procedures were performed: Kawashima procedure

TABLE 5: Demographic characteristics and
hemodynamic data of
26 patients that underwent cathaterization.

Variables Mean=SD (range)

Age at catheterization {months) 32.13.8 (20 days-174 months)
Gender (Boy/Girl) 14/12

Weight (kg) 13.2+1.2 (3.1-55)

Oxygen saturation (%) 76.3+1 (54-98)

Hemoglobin (g/dl) 13.3+1.7 (8.4-19.3)
Pulmonary artery pressure (mmHg) (n:15) 16.2+1.4 (11-25)
Additional intervention 3
{Stentin MAPCA, PBV, stent in shunt)

Complications (bradicardia, VT, SVT atacks) 4

Pulmonary artery index, McGoon unit 1.810.1 (1.3-2.8)
85.7£18.5 (58-113)
9.1+0.8 {3.8-15.4)

8.6:0.4 (3-15)

Right ventricle pressure (mmHg)
Right pulmonary artery diameter {mm)

Left pulmonary artery diameter (mm)

MAPCA: Major aortopulmonary collateral arteries; PBV: Pulmonary balloon valvuloplasty;
SD: Standard deviation; SVT: Supraventricular tachycardia; VT: Ventricular tachycardia.
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in eight patients, Glenn procedure in nine, shunt
surgery in five, Fontan procedure in two, Tetral-
ogy of Fallot (TOF) total repair in one, arterial
switch and ventricular septal defect (VSD) closure
in one, infracardiac TAPVR repair and shunt sur-
gery in one, AV valve repair and atrial septal de-
fect (ASD) closure in one and clinical follow-up in
one. Additionally, pulmonary artery reconstruction
was performed in three patients.

COMPLICATIONS DURING CATHETERIZATION

One patient developed persistent bradycardia, one
had three ventricular tachycardia attacks, which
were stopped with cardioversion, and one had a
supraventricular tachycardia attack, which was
stopped with adenosine.

SURGICAL RESULTS

A total of 45 surgical procedures were carried out
in 44 patients. One of the patients was on clinical
follow-up, one refused treatment and three pa-
tients underwent three procedures each. Biven-
tricular repair was performed in five patients.
Univentricular repair was possible in 10 (eight
Kawashima, two Fontan) and 1.5-ventricle repair
was possible in eight (Glenn). The remaining 11 pa-
tients are currently awaiting 1- and 1.5-ventricle
repair (eight RAI, three LAI). Operative details are
described in Table 6. All surgical procedures and
outcomes are presented in Figure 1. The procedures
performed were as follows: systemic pulmonary
shunt surgery in seven patients, Kawashima proce-
dure in seven, Glenn procedure in seven, pul-
monary artery banding in two, and, in one patient
each, the following procedures were performed:
Fontan procedure; Norwood procedure; dual-
chamber pacemaker implantation; stenting of bi-
lateral PDA (MAPCA), which was later followed
by Kawashima; shunt surgery, which was later fol-
lowed by Glenn; PAPVR repair and Fontan; shunt
and TAPVR repair; VSD closure; PAPVR repair
and VSD closure; ASD closure and AV valve repair;
PAPVR repair with arterial switch and VSD clo-
sure; Kawashima and the implantation of a dual-
chamber pacemaker; and TOF total repair. One
patient refused treatment and one was put on clin-
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TABLE 6: Operation features of all patients.

Operation Patient number
Systemic-to-pulmonary shunt 10
Kawashima operation

Glenn shunt

Pulmonary banding

Total anomalous pulmonary venous retumn repair
Partial anomalous pulmonary venous return repair
Fontan operation

V8D closure

Arterial switch operation

Total correction of TOF

Implantation of dual chamber pacemaker

ASD closure

AV valve repair

—_ = s D = = WO W DD

Norwood operation

ASD: Atrial septal defect; AV: Atrioventricular; VSD: Ventricular septal defect; TOF:
Tetralogy of Fallot.

ical follow-up (Table 3). The general survival rate
was 86% (38/44). The six patients that died all had
RAT; the cause was sepsis in two cases, Glenn fail-
ure in two (one due to malfunction) and drug-re-
sistant heart failure in one. One RAI patient died at
home. The early and mid-term mortality rate was
13% (6/44); the mean follow-up period was
17.0£6.9 (8-35) months. During follow-up, two pa-
tients were implanted with a pacemaker due to
sinus node dysfunction, one developed ventricular
tachycardia and one developed atrial fibrillation.

I DISCUSSION

Echocardiography is the primary diagnostic modal-
ity used to confirm diagnosis and plan surgery in
patients with heterotaxy syndrome. However, ad-
ditional diagnostic methods may be necessary be-
cause rhythm and cardiac (systemic and pulmonary
venous) anomalies are common in such patients.?
In our echocardiography findings, pulmonary out-
flow tract obstruction was observed in 88% (23/26)
of patients with RAI and 72% (13/18) of patients
with LAI (72%). These findigs were observed re-
spectively as 93% (40/43) and 46.6% (41/88) in
Yildirim et al’s study. As it was shown in our
study, the POTO frequency was smiliar to Yildirim

Pediatr Heart ] 2014;1(4)
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FIGURE 1: Surgical procedures and outcomes in isomeric patients.
LAI: Left atrial isomerism; RAI: Right atrial isomerism; TAPVR: Total anomalous pulmonary venous return.

et al.’s study. In our study, LAI was found to be
high. Bilateral superior vena cava was determined
to be 46% (12/26) in patients with RAI and 33%
(6/18) in patients with LAI Yildirim et al. observed
bilateral superior vena cava to be, respectively,
30.2% (13/43) with RAI patients and 46.6% (41/88)
with LAI patients.'® Double outlet right ventricle
was observed in 38% (10/26) of patients with RAI
and 44% (8/18) of patients with LAI. These find-
ings were observed in the study by Yildirim et al.,
respectively, as 51.2% (22/43) and 31.8% (28/88).1¢
In our study, ventriculoarterial discordans were de-
termined in 7% (2/26) of patients with RAI and
16% (3/18) of patients with LAI. Yildirim et al. ob-
served these findings, respectively, as 9.3% (4/43)
in RAI patients and 9.1% (8/88) in LAI patients.'

Histological studies have shown that LAI pa-
tients have displaced and hypoplastic AV and
sinoatrial nodes (in the upper lateral, the medial
lateral or in the lower lateral atrial wall, next to the
coronary sinus ostium), while RAI patients have bi-
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lateral AV and sinoatrial nodes. In most instances,
the sinus node is absent in LAI In our study, nor-
mal sinus rhythm was observed in 24 (92%) of the
patients with RAI and 10 (55%) of the patients
with LAL These findings were respectively 27
(62.8%) and 11 (12.5%) in Yildirim et al.’s study.'®
Because most of our LAI patients had a left-sided
sinus node, the P-wave vector in this group shows
left axis deviation. In RAI, the P-wave vector tends
to have right axis deviation. These patients develop
ventricular conduction system abnormalities unre-
lated to ventricular morphology. The superior
frontal-oriented P-wave vector that is seen in LAI
indicates a low atrial rhythm."® Indeed, low atrial
rhythm was detected in eight out of 19 LAI patients
in our study (42%). Ectopic atrial rhythm was seen
in two of our RAI patients (6%). The relatively
higher frequency of multiple P waves in RAI pa-
tients (n: 8, 30%) could be because in the LAI group
(n:5, 26%). Right axis deviation of a QRS wave is
more common in RAI because main ventricular

341



Isa OZYILMAZ et al.

CLINICAL FEATURES AND SURGICAL OUTCOMES IN PATIENTS WITH ATRIAL ISOMERISM...

morphology is dominated by the right ventricle
and right ventricular hypertrophy is more com-
mon.

Heart rate slowly declines with age in LAI pa-
tients. At 15 years of age, 70% of patients present
with sinus bradycardia. Being more prevalent in
the fetal period, AV block occurs in 50% of patients
at some point in life, and may be progressive.!>1
LAI patients with fetal AV block have a poor prog-
nosis.”” Eronen et al. reported a 71% arrhythmia
rate and a 29% mortality rate for cardiac arrhyth-
mias in heterotaxy syndrome (n=13)."® The ar-
rhythmia rate in our study was 57% (n=11) and
there was no arrhythmia-related mortality among
our LAI patients. Perioperative tachyarrythmias
are common in older patients, while brad-
yarrhythmias are often seen in patients undergo-
ing right ventricular outflow tract repair for
pulmonary stenosis.'® For this reason, the arrhyth-
mia rate was found to be low in our study. The re-
ported rates of bradyarrhythmias due to sinus node
dysfunctions in LATI are high.” Late-term results
are poor despite good early results with pacemaker
implantations.”! A double-chamber pacemaker im-
plantation due to sinus node dysfunction was per-
formed in two (11%) of our patients with LAL
Pacemakers were implanted in four (4.6%) patients
because of a complete AV block, as seen in the
study by Yildirim et al.'® One LAI patient with a
first-degree AV block is still being monitored. Ero-
nen et al. reported a 36% mortality rate for patients
with pacemakers.”® Arrhythmia, complete AV
block and sick sinus node syndrome all increase the
mortality rate in LAI patients.?

In another study, Eronen et al. reported a 28%
(n=9) arrhythmia rate in 32 RAI patients over a 34-
year follow-up period.”? Due to SVT and atrial ex-
trasystole, seven of these patients received medical
treatment. AV block was detected in two (6%) pa-
tients, who both died despite pacemaker implanta-
tions.” In our study, the cardiac arrhythmia rate in
RAI was 13% (n=4). Supraventricular tachycardia is
common in patients with right atrial isomerism.
Wu et al. reported a 24.8% SVT rate.” SVT in RAI
patients is attributed to the double AV node sys-
tem and is thought to be an AV nodal-to-AV nodal
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reentrant tachycardia. SVT can be terminated with
drugs that slow down AV conduction, and occurs
increasingly less with age. The incidence of SVT
after total cavopulmonary connection is reported
at 25%. The relatively lower incidence (7%) of SVT
in RAI patients after shunt surgery could be due to
the younger age range of patients at the time of sur-
gery and the nature of the procedure.?® One of our
RAI patients who underwent the Glenn procedure
and one who underwent Kawashima are on antiar-
rhythmic treatment due to persistent SVT. None of
our patients that underwent shunt surgery devel-
oped SVT.

In our study, echocardiography was incon-
clusive in 26 patients (26/44; 59%) and catheteri-
zation was performed to clarify diagnosis and
evaluate cardiac anatomy prior to surgery. Of the
26 patients that underwent angiography, 25 had a
surgery performed (96%). According to our find-
ings, cardiac catheterization proved necessary in
three scenarios. Firstly, it was used for evaluating
pulmonary artery pressure, size of main pul-
monary artery and branches and the pulmonary
vascular bed prior to Fontan procedure and bidi-
rectional cavopulmonary anastomosis (bidirec-
tional Glenn shunt). The 19 patients in this group
underwent Glenn (n=9), Kawashima (n=8) and
Fontan (n=2) procedures. Secondly, it was used in
procedures like balloon dilatation and stent place-
ment. In this group, one procedure was a right pul-
monary artery balloon angioplasty stenting of a
central shunt; one balloon angioplasty stenting a
central shunt; and one was a MAPCA stenting.
Lastly, catheterization was performed in five pa-
tients in preparation for operation (four shunts,
one TOF correction) and two patients to ascertain
diagnosis (one coronary anomaly and one infrac-
ardiac TAPVR).

Previous studies have shown that cardiac de-
fects are more complex in RAI than in LAI Eronen
et al. reported a 22% mortality rate over a 14-year
period, while Hashmi et al. reported a 35% rate
over a five-year period for patients with atrial iso-
merism.?>* In our study, the mortality rate for RAI
patients over a four-year period was 23% (6/26).
General mortality rate was 13% (6/44).

Pediatr Heart ] 2014;1(4)



CLINICAL FEATURES AND SURGICAL OUTCOMES IN PATIENTS WITH ATRIAL ISOMERISM...

isa OZYILMAZ et al.

In a study that followed patients for 13 years,
Yildirim et al. determined a mortality ratio of 22/43
(51.2%) in patients with RAI, 16/72 (22.2%) in pa-
tients with LAI and an overall mortality of 31/97
(32%).1¢ Previous studies have suggested that the
high mortality rates in LAI patients can be attrib-
uted to noncardiac reasons.'®* There was no LAI-
related mortality in our study, which can be
explained by the short follow-up period and the
fact that noncardiac causes take longer to surface.
Cardiac failure, anoxia and infection were the pre-
dominant causes of death. Some patients, either
with or without palliation, may have balanced he-
modynamics and grow to the age where further
palliation is possible. Similar to previous studies,
the outcomes in our RAI patients were poor despite
advanced surgical techniques and better intensive
care conditions. Major risk factors for mortality in
RAI are TAPVR, asplenia (sepsis), ASD with hy-
poplastic ventricle, common AV valve regurgita-
tion, when the right ventricle serves as the
systemic ventricle, cardiac failure and arrhyth-
mia.!78162224 Al] of the patients that died had RAL
Of these, five had complete ASD, three had
TAPVR, four had ventricular hypoplasia, one had
severe common AV valve insufficiency and all of
their right ventricles served as their systemic ven-
tricle. Two of our patients died of sepsis and Glenn
failure, one due to cardiac failure and one died at
home.

Although patients with RAI have two seper-
ate balanced ventricles, biventricular repair is
rarely possible. In our study, none of the RAI pa-
tients, and five LAI patients, underwent biven-
tricular repair. However, successful biventricular
repair in RAT has previously been reported in the
literature.’26?7 In Yildirim et al.’s study, they
achieved biventricular repair in the 22 (30.6%)
patients with LAI, but they could not achieve
biventricular rapair in the patients with RAI'
Two of our RAI patients and two LAI patients un-
derwent 1.5-ventricle repair following shunt sur-
underwent

gery, and one LAI patient

1.5-ventricle repair after MAPCA embolization.
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In Yildirim et al.’s study, 1.5-ventricle repair was
achieved in three (11.5%) patients with RAI and
four (5.5%)patients with LAL!® LAI patients are
better candidates for 2-ventricle repair because
their cardiac defects are less severe; still, only 2-
3% of LAI patients have suitable anatomies for re-
pair. Atrioventricular septal defects, systemic and
pulmonary venous return anomalies and ven-
triculoarterial concordance are less common in
LAI?® While none of our LAI patients had
TAPVR, two of them had PAPVR.

In isomeric patients, a single AV valve and its
anatomic structure are important risk factors for an
eventual repeat surgery.” A single AV valve was
present in 33 of our patients, but none required sur-
gery during the early and mid-term follow-up pe-
riod. Only one patient underwent AV valve repair.
This can be explained by the short follow-up pe-
riod.

I STUDY LIMITATIONS

The present study is retrospective and non-ran-
domized. The mean follow-up period was only
17.0+6.9 months. A longer period would be neces-
sary to accurately assess prognosis and to conduct a
more detailed follow-up.

I CONCLUSION

Atrial isomerism commonly accompanies with se-
vere heart defects. Cardiac catheterization is nec-
essary for the evaluation of the pulmonary vascular
bed and invasive procedures. Cardiac catheteriza-
tion with echocardiography can improve the sur-
gical planning strategy.

Mortality rates are higher in RAI than in LAI
Our early and mid-term results indicate that ex-
tracardiac problems increase mortality in patients
with RAI, while arrhythmias increase morbidity in
patients with LAI Although the follow-up period
in our study was short, we can conclude that the
early/mid-term survival rate in atrial isomerism can
be increased with enhanced preoperative evalua-
tions.
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Recent Period Ablation Experiences in
Children with Dysrhythmia

Disritmili Cocuklarda
Son Donem Ablasyon Deneyimleri

ABSTRACT Objective: Ablation is a treatment method that can be applied in most of arrhythmias especially
in life-threatening and drug-resistance arrhythmias. This study aimed to present our experiences with dif-
ferent ablation methods. Material and Methods: Between January 2008-September 2012, 276 ablation pro-
cedure was performed in 244 patients. Patients were hospitalized at least 24 hours. Transoesophageal
electrophysiological study was performed at third months. Results: In 158 patients 168 RFA, in 67 patients
70 cryablation (CRA), in 19 patients radiofrequency ablation (RFA) and CRA was performed during same ses-
sion. Patients mean age and weight was 12.1 years(15 months-18 years) and 45 kg(10-116) respectively. Di-
agnosis was atrioventricular nodal reenteran tachycardia(AVNRT) in 93, atrioventricular reenteran
tachycardia(AVRT) with concealed accessory pathway in 31, ventricular tachycardia(VT) in 16, atrial tachy-
cardi(AT) in 16, permanent junctional resiprocating tachycardia(PJRT) in 4, atrial flutter(AF) in 2, junctional
ectopic tachycardia(JET) in 1, Mahaim tachycardia in 1, wide QRS tachycardia in 1, AVNRT+AT in 4,
AVNRT+AVRT in 1, AVNRT+VT in 1 and WPW+Mahaim in 1 patients. Procedural succes was achieved in
251(90,9%) procedure. Recurrence was observed in 25(9,1%) procedure between 24 hours and 22 months.
Total of 19(6.9%) complication occured in 18 procedure which were classified as minor except 2 of them.
Conclusion: Although this results includes the learning period experiences, no permanent atrioventricular
block was observed. Nowadays, thanks to the advantages of new methods, ablations provides complete cure
in most of childhood arrhythmias with a low risk of serious complications.

Key Words: Catheter ablation; arrhytmias, cardiac; child

OZET Amag: Ablasyon, basta ilag tedavileri ile kontrol altina alinamayan hayati tehdit eden aritmiler olmak
iizere aritmilerin 6nemli béliimiinde uygulanabilen tedavi yontemidir. Bu ¢alismada farkl yontemlerin kul-
lamildig1 son donem ablasyon sonuglarimizin sunulmasi: amaglanmistir. Gereg ve Yéntemler: Ocak 2008-
Eyliil 2012 yillar arasinda 244 hastaya 276 RFA ve/veya CRA uygulandi. Hastalar islem sonrasi en az 24 saat
yatirilarak izlendi. Ugiincii ayda transdzofageal elektrofizyolojik alisma uyguland:. Bulgular: Yiiz eli sekiz
hastaya 168 RFA, 67 hastaya 70 CRA, 19 hastaya ise ayni seansta RFA ve CRA uygulandi. Yas ortalamasi
12.1 (15 ay-18 y1l) yil, agirlik ortalamas: 45 (10-116) kg, erkek/kiz 112/132 idi. Doksan {i¢ hasta atriyoven-
trikiiler nodal reenteran tagikardi (AVNRT), 31 hasta gizli aksesuar yollu atriyoventrikiiler reenteran tagikardi
(AVRT), 72 hasta Wolf Parkinson White sendromu (WPW), 16 hasta ventrikiiler tagikardi (VT), 16 hasta at-
riyal tagikardi (AT), 4 hasta permenant ressiprokal kavsak tasikardisi (PJRT), 2 hasta atriyal flutter (AF), 1
hasta ektopik kavsak tasikardisi (JET), 1 hasta Mahaim tagikardi, 1 hasta genis QRS tasikardi, 4 hasta
AVNRT+AT, 1 hasta AVNRT+AVRT, 1 hasta AVNRT+VT, 1 hasta WPW+Mahaim tasikardi tanihydi. 251
islem (% 90.9) basarili oldu. 25 islemde (%9.1) 24 saat-22 ay arasinda rekiirrens gelisti. 18 islemde ikisi ha-
ricinde gegici ve minor olarak siniflandirilan 19 (%6.9) komplikasyon goriildii. Sonug: Ogrenme dénemi de-
neyimlerimizi de kapsamasina ragmen hi¢bir hastamizda kalic1 atriyoventrikiiler blok goriilmemistir. Yeni
yontemlerin getirmis oldugu avantajlar sayesinde giiniimiizde ablasyon, cocuklardaki ¢ogu aritmilerde tam
kiir saglayan, ciddi komplikasyon riski ¢ok diisiik olan yontemlerdir.

Anahtar Kelimeler: Kateter ablasyonu; aritmiler, kardiyak; cocuk
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adiofrequency ablation (RFA) is destruction of arrhythmogenic my-
ocard tissue, accessory pathways or atrioventricular (AV) connections
by means of radiofrequency energy. It was first introduced in 1986
and was first performed in children by van Hare et al. in 1989.* Radiofre-
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quency ablation is the method of choice in whom
medical therapy fails to control the arrhythmy at-
tacks or side effects restrict medical therapy. Main
indications include drug resistant paroxysmal symp-
tomatic tachycardia, intractable tachycardia causing
cardiac dysfunction in patients older than 4 years,
intractable tachycardia causing cardiac dysfunction
and refractory to amiodarone treatment in patients
younger than 4 years, Wolf Parkinson White syn-
drome (WPW) patients with short effective refrac-
tory period or with a cardiac arrest history.?

Radiofrequency energy is a low power and high
frequency energy producing heat that causes necro-
sis in the exposed myocardial tissue. For ablation
therapy, a generator producing 2-50 W energy with
300-750 kHz frequency is utilized.* The other met-
hod Cryoablation (CRA) is a relatively old technol-
ogy but a new treatment measure accepted more re-
cently in heart diseases. First interventional
percutaneous CRA treatment for arrhythmia in
human subjects initiated in 1999 and results pub-
lished in 2001.°> This method intervenes cellular
functions and metabolism by means of cooling and
freezing which can be performed through the epi-
cardial and endocardial route.®” Procedure consist of
2 stages; first one is mapping in which tip tempera-
ture of the probe is -30 °C and tissue damage is still
reversible while second stage is CRA in which tip
temperature of the probe is -60 °C or lower and re-
sultant tissue damage is irreversible.”® It is gaining
popularity in children and in high risk patients
where AV block is a major concern because the ab-
lation target may be closely related to native con-
duction pathways like AV node.®’

Here we present our experience on RFA and
CRA for the treatment of childhood arrhytmias in-
cluding both early and late phase of our learning
curve.

I MATERIAL AND METHODS

A total of 244 patients aged between 15 months and
18 years, undergone 276 RFA and/or CRA proce-
dures after they are evaluated with medical history,
physical examination, laboratory tests for differen-
tial diagnosis and then intracardiac electrophysio-
logical study (IEPS), between January 2008 and
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September 2012 were enrolled in the study. The
data of the study group is reviewed retrospectively
for demographics, procedure type, procedural suc-
ces, complications related to the procedure, dura-
tion of the procedure and fluoroscopy. An informed
consent was obtained from the parents. The study
was approved by institutional ethical committee.

Ablation Techniques: Patients and parents are
informed about the procedure and written in-
formed consents are obtained. Procedures were per-
formed under different sedation or anesthesia
techniques; general anesthesia in 6 patients, mida-
zolam (0.15 mg/kg, i.v.) in 74 patients, ketamine (1
mg/kg, i.v.) and midazolam plus ketamine for the
rest. Low molecular weight heparin (100 pg/kg, i.v.)
was administered when artery line is utilized for
catheterization. Diagnostic quadripolar IEPS
catheter (5-8 Fr) is introduced via femoral vein to
the high right atrium, bundle of His, coronary sinus
and apex of the right ventricle. After the responsi-
ble arrhythmic focus is identified, RFA is performed
with 40-65 °C temperature and 5-70 Watt energy
(Medtronic Atakar® IT RF Generator, Minneapolis,
MN, U.S.A was employed). For a routine RFA pro-
cedure, a 7F diameter with 4 mm tip catheter (Ma-
rine®-Medtronic Inc., Minneapolis, MN, U.S.A) was
preferred. For a routine CRA procedure, a console
(Cryo Console, CryoCath Technologies Inc., Kirk-
land, Canada) using N,O as refrigerant with 7F di-
ameter quadripolar catheters with 6 or 8 mm tip
(Freezor® Xtra, CryoCath Technologies Inc., Kirk-
land, Canada) was employed. Initially, mapping
procedure with -30 °C temperature was performed
for assesment of AV block probability. During map-
ping, if anticipated effect was observed in 30 sec-
onds then CRA with a temperature of -80 °C was
performed for 240-360 seconds. If AV block or un-
satisfactory result is observed, mapping procedure
is terminated. After the procedure, heart rhtym is
monitored for 30 minutes and arrhythmia is pro-
voked by intentional atrial and/or ventricular stim-
ulation. When arrhythmogenic focus is ablated and
arrhythmia could not be provoked, the procedure
is regarded as successfull.

All patients were monitored on an inpatient
basis at least 24 hours and investigated again with 12
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lead electrocardiography (ECG) and echocar-
diography (Echo) before discharge from the
hospital. Low dose aspirin (3-5 mg/kg/giin)
was administered for 3 months for the pa-
tients who had intervention to the left cham-
bers of heart. Routine follow up consist of
outpatient clinical visits on first, third, sixth
monts and then annually. On follow up, pa-
tients are evaluated with ECG, Echo and 24-
hour Holter monitoring. On the 3" month,
patients are evaluated with transesophageal
electrophysiological study (TEEPS) for recur-
rence. Patients are evaluated with TEEPS
again only if they become symptomatic again
on follow up. Results were expressed as mean
tstandard derivation and as range.

This study was conducted in accordance
with the 2008 Declaration of Helsinki prin-
ciples (http://www.wma.net/en/30publica-
tions/10policies/b3/index.html) and ethical
approval was obtained from the institution.

I RESULTS

A total of 276 procedures were performed con-
sisting of 168 RFA alone, 70 CRA alone (due to
location of arrhytmogenic focus) and 19 RFA
together with CRA in the same session (total
RFA procedure count was 187 and total CRA
procedure count was 89). No statistically sig-
nificant difference was observed for success, re-
currence and complication rates between
genders. Patient demographics, diagnoses ac-
cording to IEPS, number of performed proce-
dures, success rate according to diagnoses,
recurrence and complication rates, procedure
and fluoroscopy durations are given in Table 1.

Indications for 89 CRA procedure were
atrioventricular nodal reentrant tachycardia
(AVNRT) in 48, manifest accessory pathway
(WPW) in 22, AT in 5, AVNRT with AT in
5, atrioventricular reentrant tachycardia
(AVRT) in 2, AVNRT with ventricular
tachycardia (VT) in 1, AVNRT with AVRT
in 1, junctional ectopic tachycardia (JET) in
1, Mahaim tachycardia in 1, wide QRS in 1.
Indications in 19 RFA with CRA sessions
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TABLE 1: Characteristics of patients.

Scopy time
(min.) (mean)

Procedure duration

Recurrence Complication

Success
(n, %)

Age
(year) (mean)

Boy/Girl Weight
(kg) (mean)

Procedure

Patient

(min.)

(l‘l, %)

(n, %)

(n) (n)

(n)

AVRT

32

11.7

99.8

7, %8.4 8, %9.6

78, %94
31, %100
93, %94.9
10, %55.6

45.8 12

46/37

83

72
31

WPW

20.8

1, %3.2
7,%7.1

1.5

1

40.9

16/15
35/63
6/12

31

Occult conduction pathway

AVNRT
VT

17.5

85.7

10, %10.2
2,%11.1

12.5

471

98
18
21

93

30.6

119

12.4

1

436

16
16

31.8

134.6
105
113.7
132

2, %2.5

2, %9.5

17, %81
4, %100
2, %40

24

38

47.2

912

AT

30.3

14.1

31

PJRT

39.8

1, %20

33.2

1/4
8/2
2/0
072
2/0
128/148

5

AF (2), JET, Mahaim, wide QRS

AVNRT + AT

31.8

4, %40

10, %100
2, %100
2, %100
2, %100

251 (%90.9)

14.5

48.4

10

12
13
13

121 (=

37

AVNRT + AVRT
AVNRT + VT

55
40
45 (+15.6)

WPW + Mahaim
TOTAL

105+ 49 (30-270)  26.6+ 22.4 (2-160)

19 (% 6.9)

25 (% 9.1)

3.3)

illation; AT: Atrial Tachycardia; AVRT: Atrioventricular Reentrant Tachycardia; AVNRT: Atrioventricular Nodal Reentrant Tachycardia;

276

244

JET: Junctional ectopic tachycardia; PJRT: Permanent Reciprocating Juction Tachycardia;

VT: Ventricular Tachycardia; WPW: Wolf Parkinson White syndrome.
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were WPW syndrome with multiple and/or para-
hisian accessory pathways in 10, AT in 4, multiple
arrhythmogenic focus in 3 (AVNRT+AVRT,
AVNRT+AT, AVNRT+VT) and AVNRT in 2.

Radiofrequency ablation had failed in 19 pa-
tients; of these failure patients, 8 had parahisian ar-
rhytmogenic focus. CRA failure was observed in 2
patients with right atrium originated AT who had
developed AV block during cryomapping procedure,
1 WPW syndrome with a para-hisian accessory path-
way, 1 Mahaim tachycardia, 1 JET with transient AV
block and 1 wide QRS tachycardia. The comparison
of RFA and CRA procedures for success, recurrence
and complication rates is given in Table 2.

In 9 patients, more than 1 cause of tachycadia
was identified; AVNRT+AT in 4, AVNRT+AVRT in
1, AVRNT+ idiopathic left VT in 1, AVRT+ Mahaim
inl, WPW+AT in 1 and WPW+Mahaim in 1. Due to
clinical silence behaviour of AT and Mahaim, only
WPW was treated in a WPW+AT patient and only
AVRT was treated in a patient with AVRT+Mahaim
with RFA, respectively. Each ablation procedure per-
formed in the other patients with multiple tachycar-
dia causes was regarded and processed as separate
procedures. No complications were encountered. Re-
currence is observed in 5 (27.7%) procedures.

During 18 procedures (6.5%), 19 procedure-
related complications (6.9%) were observed. Per-
manent complication rate was 0.7% and transient
complication rate was 6.2%. Complications were as
follows; transient first degree AV block in 7 proce-
dures (4 RFA, 3 CRA), transient complete AV block
in 2 procedures (during RFA), atrial flutter in 2
procedures, permanent right branch block in 1 pro-

TABLE 2: Comparision of the results of radiofrequency
ablation and cryoablation
Radiofrequency ablation  Cryoablation
Procedure 187 (67.7%) 89 (32.3%)
Success 168 (89.8%) 83 (93.3%)
Recurrence 17 {9.1%) 8(9%)
Complication 15 (8%) 4 (4.5%)
Major 1(0.5%) 1(1.1%)
Transient and minor 14 (7.5%) 3(3.4%)
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cedure, transient left branch block in 1 procedure,
depression of ST segment in 1 procedure, atrial fib-
rillation in 1 procedure, ventricular fibrillation in 1
procedure, atrial fibrillation degenerating to ven-
tricular fibrillation with moderate-severe mitral
valve insufficiency in 1 procedure and hypotension
and bradycardia responding to atropine in 1 proce-
dure. In 2 patients ventricular fibrillation was de-
veloped but responded to cardioversion and
returned to sinus rhtyhm. One patient who expe-
rienced STdepression had undergone coronary
computed tomography angiography 1,5 month
after the procedure and no abnormality was de-
tected. All the complications except moderate-se-
vere mitral valve insufficiency were temporary.

Recurrence was observed in 25 patients
(9.1%). Earliest and latest recurrences were en-
countered 24 hours and 22 months after the proce-
dures and both were diagnosed as WPW with
multiple accessory pathways. In WPW patients
with recurrence, accessory pathways were para-
hisian, septal or right sided while no left sided ac-
cessory pathway was encountered.

Mean procedural time was 105+49 minutes
(range, 30-270 min.), fluoroscopy time was
26.6+22.4 (range, 2-160 min.), RFA time was
3.0+£2.3 min. (range, 6 seconds-15 minutes). Pa-
tients older than 14 years of age had significantly
higher procedural and fluoroscopy time (p=0.05
and p=0.02 respectively). Comparison of the pro-
cedure and fluoroscopy time for recurrence, com-
plications and age is given in Table 3.

Atrioventricular nodal reentrant tachycardia:
Transient complications were encountered in 7 pro-
cedures (7.1%) (transient 1. degree AV block in 4 pa-
tients, transient complete AV block in 2 patients,
atrial flutter in 1 patient). Complete AV block was
developed only in RFA procedures. First degree AV
block was developed during mapping stage of CRA
in 1 patient and in RFA procedure in 3 patients. Dur-
ing long term follow up of the patients with tran-
sient AV block, no AV block relapse was observed.

Atrioventricular reentrant tachycardia with
occult accessory pathway: RFA was performed in
29 patients while 2 patients received CRA due to
para-hisian location of accessory pathways. In one
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TABLE 3: Duration of procedure and fluoroscopy for
age, success, recurrence and complication.
Duration of procedure Duration of scopy
(min.) (min.)
Succesful 105.1145.6 25.9:20.4
Unsuccesful 115157 45.8+45.2
p=0.4 p=0.1
Recurrence (+) 89.4 +34.3 20.1+14.5
Recurrence (-) 107.4+50.8 23.3+27.9
p=0.14 p=0.16
Complication (+) 124.2+61.2 43.9+43.2
Complication (-) 104.5:48.8 26.2+20.6
p=0.18 p=0.20
<15 years 102.2+49.4 25 +20.7
> 15 years 119.8+49.0 36.2 +27.9
p=0.05 p=0.02

patient, hypotension and bradycardia was devel-
oped after removal of the catheteter sheath which
responded to atropine.

Wolf Parkinson White syndrome ( Manifest
accessory pathway): Seventy two patients had 83
ablation procedures with an indication of WPW
syndrome (61 RFA and 22 CRA). Seventy two
WPW patients had a total of 88 accessory path-
ways; 57 patients had solitary, 14 patients had 2 and
1 patient had 3 (right posteroseptal+septal+para-
hisian) accessory pathways. Locations of the acces-
sory pathways were septal (n=31), left free wall
(n=27), para-hisian (n=18), right free wall (n=12)
while the accessory pathways were assumed epi-
cardial in 3 patients. Four RFA and 1 CRA proce-
dures failed. Among the failed procedures; 1 had
multiple right, 1 had extensive left and 1 had para-
hisian accessory pathways. Recurrence was ob-
served after 8 procedures (8.4%). Among the
patients with recurrence; 2 had multiple accessory
pathways, 2 had right accessory pathways, 1 had
left accessory pathway and AT, 1 had para-hisian
and 1 had septal accessory pathways. Seven pa-
tients suffered 8 complications. Of these 7 patients;
3 had multiple accessory pathways (complications
were ST depression, permanent right branch block,
atrial fibrillation related to catheter manipulation),
1 had a multiple and wide left accessory pathway
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(atrial fibrillation degenerating to ventricular fib-
rillation with moderate mitral valve insufficiency),
1 had left accessory pathway (transient left branch
block),1 had posteroseptal accessory pathway (VF),
1 had right accessory pathway (atrial flutter).

Ventricular Tachycadia: Focus of the tachy-
cardia was in right ventricular outflow tract
(RVOT) in 8 patients (1 near the His bundle), ori-
fice of the right coronary artery in 1, orifice of the
left coronary artery in 2 and left ventricle in the
rest of the patients. Eight procedures failed and ar-
rhythmogenic focuses were in RVOT in 3 (1 near
the His bundle, 1 epicardial), left ventricle in 3 (2
were multiform), orifice of the right coronary ar-
tery in 1, orifice of the left coronary artery in 1. Re-
currence was observed in 2 patients and both had
arrhythmogenic focus in RVOT.

Atrial Tachycardia: In all of the 4 failure pa-
tients, arrhythmogenic focuses were located in
right atrium. Five patients had preexisting tachy-
cardia induced cardiomyopathy (TIC); 1 had re-
currence and had another ablation 3 months later
with success. First degree transient AV block was
developped in 2 procedures; lduring CRA map-
ping and 1 during RFA.

One of the 2 patients with atrial flutter had co-
existing operated VSD and the other had Transposi-
tion of great arteries (TGA) and Senning procedure.
RFA was successfully performed in these 2 patients
with CARTO device.

Permanent reciprocal junction tachycardia:
Four patients had RFA procedure with PJRT indica-
tion and all were successful. No complication or re-
currence was encountered. Two patients aged 2,5
and 3 years had preexisting TIC. After successful ab-
lation, TIC recovered in all patients during follow up.
Mean left ventricle ejection fraction was % 47 (range,
34-61) before the intervention while it improved to
68% (range, 63-72) 1 month after the procedure.

I DISCUSSION

Supraventricular tachycardia of infancy resolves
spontaneously before 1 year of age in %90 of pa-
tients while 1/3 of these become symptomatic again
later at an average of 8 years. '° Chronic tachycardia
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is a risk factor for heart failure and cardiomyopa-
thy. Besides, some arrhythmias like atrial fibrilla-
tion possess sudden death risk due to ventricular
fibrillation that can be conducted by accessory
pathways. All these factors should be considered

when evaluating a patient for ablation.!!!2

Success rate of ablation treatment in children
and adolescent age group is reported to be 50-96%;
especially higher succes rates of 95-100% are re-
ported for AVNRT, PJRT and left free wall acces-
sory pathways.'*!” Succes rate in our series was
90,9%. Highest succes rate of 100% was observed in
AVRT (with occult accessory pathway) and PJRT
patients which is compatible with literature. On our
previous series of 135 patients until 2003, success
rate of ablation was 82%, recurrence rate was 4%
and complication rate was 11%.'® Another study of
131 children comparable for indications, age and
body weight distribution reported 92,5% success,
9,8% recurrence and 3,8% complication rates.'

Ventricular tachycardia was the indication of
intervention in 6,6% of the whole study group
(16/244) with a succes rate of 55,6%. Procedures
were discontinued to avoid AV block because the
arrhythmogenic focus was close to His bundle in 1
patient, to left coronary artery orifice in 1 patient
and to right coronary artery orifice in 1 patient.
These patients constitute the major bulk of failure
group. There are also studies reporting low succes
rates of RFA (25-87%) in VT patients.'#2**! Com-
plication rates range between 0-20%."°?° Soejima et
al reported success rates of 87% in RVOT derived
VT, 78% in left ventricle outler tract (LVOT) de-
rived VT for RFA treatment in VT indications.?? In
our previous series, succes rate of ablation treat-
ment in VT was 25%.'8

Our succes rate in atrial tachycardia was 81%.
In this group, 2 recurrences were observed and to
date, no recurrence was seen after re-ablation. Suc-
cess rates of the NASPE study in ectopic atrial
tachycardia (EAT) were similar to our results with
86,7% and was higher in left atrial ectopic tachy-
cardia than the right atrial ectopic tachycardia.?!
Our 4 failure patients were right atrium derived
tachycardia consisted with literature. Wals et al. re-
ported 23 success and 2 failure in 25 children and
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adolescent patients with EAT.2 Another report
stated 86,7% success rate of RFA in EAT.?* Lee et
al.® reported 83% success and 11% recurrence rates.

Major complication rate reported by Pediatric
Electrophysiologic Society is 2,9%.% In another pe-
diatric catheter ablation series of 6578 children,
total complication rate was 7,2% with a 2,6% major
complication rate. Most common complications
were 2. and 3. degreee AV blocks, perforation, peri-
cardial effusion, thromboembolic event, brachial
plexus injury, and pneumothorax.”! Another report
has a total complication rate of 8,7% (0,9% were
major) and a recurrence rate of 4,7%.? Different
studies report RFA success in AVNRT around 97-
100% with complete AV block incidence around
1-2,1%.% In a previous series of our group, inci-
dence of AV block during RFA was 4%, and a pa-
tient with PJRT required transvenous pacemaker
for AV block.”® In the present study, 1. degree AV
block was developped in 7 procedures and transient
complete AV block in 2 patients (1. degree or com-
plete AV block; 3,3%). Four patients with transient
1. degree AV block and 2 patients with transient
complete AV block had AVNRT and arhythmo-
genic focus was close to AV node but no recurrence
observed during follow up. Proper electrophysio-
logic mapping before RFA and CRA may reduce
ablation related complications like AV block.

Permanent AV block may develop during ra-
diofrequency ablation but it is reported that AV
block developing during CRA mapping is reversible
if the procedure is terminated properly. There are
reports of permanent AV block during RFA and
and transient AV block during CRA but to best of
our knowledge, complete AV block during CRA
procedure is not reported yet.?83 For this reason, in
patients with AVNRT and para-hisian arrhythmo-
genic focus where AV block during a RFA proce-
dure is high, CRA is becoming more popular for its
assumed safety. Although reported succes rate is
lower and recurrence is higher for CRA in com-
parison to RFA.?83! In our study success rate was
higher and recurrence and complication rate was
lower for CRA. Among the seven patients who de-
velopped first degree AV block, AV block devel-
opped during mapping phase of CRA in 3 patients
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and recovered with termination of the mapping
procedure. This observation led us to assume that
transient AV block development during CRA map-
ping may serve as a caution that can save patients
from complete AV block risk of RFA.

Recurrence rate in 119 patients during a follow
up period of 6 months was reported 15% by Van
Hare et al.'”? Recurrence is reported to be more
prevalent in right sided and septal connections and
AVNRT. In our study, we observed recurrence after
25 procedure (9,1%) (10 AVNRT, 7 WPW, 2 VT, 2
AT, 4 AVNRT with AT) during follow up of 2 to 57
months. Recurrence rate after ablation is reported
between 4,7-15%.!22732 Although recurrence may
appear between 0,5-186 months, it is more common
within the first month (80%)? In our study 60% of
the recurrences is observed within the first 3 months

In a series of 860 patients, Rosenthal et al. ob-
served that radiation exposure during the proce-
dure is lower as the patients age decrease.®
Similarly, procedure time and fluoroscopy time
were significantly lower in patients <15 years than
in patients =15 years in our study (p=0,05 and
p=0,02, respectively).

I CONCLUSIONS

RFA and CRA are advanced treatment modalities
with increasing prevalence and success rate that
can provide complete cure in arrhythmias in chil-
dren. Growing experience on mapping procedure
to recognise aryhthmogenic focus and accessory
pathways and clinical utilization of CRA, led to di-
minished AV block rates. Complications are usu-
ally temporary and major complication rate is low.

and 92% observed within the first 6 months.

Scheinman MM. Catheter ablation for cardiac arrhythmias, per-
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Esrar Kullanimina Baglh Geligen
Dilate Kardiyomiyopati Olgusu

Dilated Cardiomyopathy Associated with
Cannabis Use in an Adolescent: Case Report

OZET Esrar, tiim diinyada en sik kullamilan uyusturucu maddedir. Esrar, diisitk dozlarda sempatik aktiviteyi
artirip, parasempatik aktiviteyi azaltarak; tasikardi, ventrikiiler aritmi, kalp yetmezligi, miyokard infarktiisii,
ani 6liim ve kardiyomiyopati, yiiksek dozlarda; parasempatik aktiviteyi arttirarak bradikardi ve hipotansiyona
neden olur. Bu makalede; 6ncesinde fiziksel olarak tamamen normal olan nefes darligy, halsizlik sikayetleri ile
bagvuran akut karaciger yetmezligi tanisi alan 14 yasinda adolesan bir olgu sunulmus olup, ayrintili incele-
melerin ardindan, nedenin esrar kullanimina bagh dilate kardiyomiyopati oldugu belirlenmistir. Ayrica esrar
kullaniminin insidansi ve kardiyak sekelleri gozden gecirilip, esrar kullanimina bagh dilate kardiyomiyopati-
nin mekanizmasi, komplikasyonlar irdelenmistir.

Anahtar Kelimeler: Kannabinoidler; dilate kardiyomiyopati; kalp yetersizligi

ABSTRACT Cannabis is the most widely consumed recreational drug. Low or moderate doses increase
sympathetic and reduce parasympathetic activity, causing tachycardia ventricular arrhythmias, sudden
death and cardiomyopathy also heart failure, a decrease in coronary blood flow, myocardial infarction
and an increase in cardiac output. Higher doses inhibit sympathetic and increase parasympathetic activ-
ity, resulting in bradycardia and hypotension. The present report describes before physically completely
normal a 14-year-old adolescent case who presented dyspnea, fatigue with acute liver failure has been
submitted. Following further investigations, the cause of dyspnea, fatigue, and jaundice with acute liver
failure were determined to be cannabis abuse. Also the incidence of cannabis abuse and its cardiac se-
quelae are reviewed. The mechanism of cannabis-induced dilated cardiomyopathy is analyzed, with fur-
ther rewiew of its complications.

Key Words: Cannabinoids; dilated cardiomyopathy; heart failure
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¢iklanamayan veya alisilmadik kardiyovaskiiler bozukluklari ile bag-

vuran hastalarda uyusturucu veya ila¢ bagimliligindan her zaman

stiphe edilmelidir. Bu makalede; 6ncesinde fiziksel olarak tamamen
normal olan nefes darligi, halsizlik yakinmalar ile bagvuran ve akut kara-
ciger yetmezIligi tanisi alan 14 yasinda ad6lesanda esrar kullanimina bagh
gelistigi diisiiniilen dilate kardiyomiyopati (DKMP) ve kalp yetersizligi tar-
tistlmistir. Esrar kullanimina bagli DKMP 6zellikle cocukluk ¢aginda nadir
goriilen bir komplikasyondur.!? Esrar, kullanim oraninin artmas: ve kulla-
nim yasinin diismesiyle beraber gelecekte daha sik karsilagilacak bir prob-
lem olmaya gebedir. Bu nedenle DKMP gelisen hastalarda etiyolojik bir ajan
olarak esrarin goz ardi edilmemesi gerekmektedir.

I OLGU SUNUMU

Oncesinde fiziksel olarak tamamen normal olan 14 yagindaki erkek hasta
nefes darlig1 ve halsizlik yakinmast ile acil servise bagvurdu. Karaciger fonk-
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siyon testlerinde yiikseklik saptanan hasta, akut ka-
raciger yetmezligi tanisiyla merkezimize yonlendi-
rilmisti. Oykiisiinde 2 paket/hafta sigara igtigi, alt1
aydir haftada 3 kez tiitiine sararak esrar kullandigy,
alkol kullanmadig1 mevcut yakinmalarinin ise bir
hafta 6nce bagladig1 6grenildi. Ozgecmisinde 6nemli
bir 6zellige rastlanmadi. Ates: 36,5°C, nabiz: 110/da-
kika, kan basinci: 100/65 mm Hg, oda havasinda ok-
sijen saturasyonu %93, solunum sayisi: 60/dakika idi.
Fizik incelemede: Sarilik, akcigerlerde bilateral kre-
pitan raller, hepatomegali ve en iyi kalp apeksinde
duyulan 2/6 pansistolik iifiiriimii mevcuttu. Akciger
grafisinde kardiyomegali ve akciger 6demi vardi
(Resim 1). Elektrokardiyogramda lateral derivas-
yonlarda hafif ST depresyonu, T dalgas: negatifligi
mevcuttu (Resim 2). Hemogram, tiroid fonksiyon
testleri ve C-reaktif protein, vitamin B12, serum
demir, bakur, karnitin, D vitamin diizeyleri normal,
protrombin zamani: 31,3 sn (9,5-13,5 sn), INR: 2,7
(8-1,2), BUN:35 mg/dl (8,4-21 mg/dl), tirik asit:12,4
mg/dl (3,5-7,2 mg/dl), total protein: 5,7 g/dl (6,4-8,3
g/dl), albumin: 3,1 g/dl (3,5-5 g/dl), total bilurubin:
2,91 mg/dl (0,2-1,2 mg/dl), direkt bilurubin:1,02
mg/dl (0-0,5 mg/dl), AST: 3970 U/L (5-34 U/L), ALT:
4484 U/L (0-55 U/L), amonyak: 292 pg/dl (31-123
pg/dl), CK-MB: 14,6 ng/ml (0-4,8 ng/ml), myoglo-
bin: 179 ng/ml (14-70 ng/ml), troponin-I: 12,7 ng/ml
(0-1 ng/ml) idi. Akut karaciger yetmezligi nedeniyle
4 kez plazmaferez yapildi. Hastada kardiyomegali
saptandif i¢in pediyatrik kardiyoloji bilim dalina
danisildi. Transtorasik ekokardiyografik degerlen-
dirmede sol ventrikiil sistol sonu ¢ap1 5,5 cm, diyas-
tol sonu ¢apr 6,7 cm, sol ventrikiil ejeksiyon
fraksiyonu %37, kisalma fraksiyonu %18 ve sol ven-
trikiilde global hipokinezi saptandi (Resim 3 ve 4).
Viral serolojik testler normaldi. Hastaya DKMP ve
kalp yetersizligi nedeniyle 10 mcg/kg/dk dopamin
ve dobutamin, 1 mg/kg/giin furosemid, 1 mg/kg/giin
spironolakton, 0,2 mg/kg/giin enalapril tedavisi bas-
landi. Plazmaferez nedeniyle kan ve idrarda esrar
metabolitleri caligilamadi. Izlemde hastanin nefes
darhigi, halsizlik yakinmalan geriledi. Yirmidort sa-
atlik ritim holter monit6rizasyonunda aritmi veya
dal blogu saptanmadi. Kardiyak fonksiyonlarinin
diizelmeye baslamasiyla dopamin ve dobutamin
dozlar1 2,5 mcg/kg/dk kadar azaltildi. Genel durumu
tekrar bozulan hastanin dopamin ve dobutamin doz-
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RESIM 1: Hastanin telekardiyografisinde kardiyomegali ve pulmoner kon-
jesyon izlenmektedir.

RESIM 2: Hastanin EKG'sinde ggis derivasyonlarinda yaygin T dalga ne-
gatifligi, V1 ve V2'de hafif ST depresyonu izlenmektedir.

RESIM 3: Ekokardiyografik incelemede apikal dért bosluk gériintilemede
2.derece 3.2 m/s mitral yetersizlik mevcuttur.

lar1 10 mcg/kg/dk’ya kadar artirilmasina ragmen kar-
diyak fonksiyonlarinin daha da kétiilesmesi tizerine
kardiyak destek cihazi takilmas1 amaciyla bagka bir
merkeze sevk edildi. Génderilen merkezde hastanin
ekstrakorporeal membran oksijenatériine alindig: ve

-----

I TARTISMA

Esrar, hint kenevirinden elde edilen, 421 cesit kim-
yasal iceren ve intoksikasyondan sorumlu temel
etken maddesi tetrahidrokannabioliin (THC) delta-
9 izomeri olan, alkol ve tiitiinden sonra tim diin-
yada en sik kullanmilan keyif verici maddedir.
ABD’de tiim yasadis1 madde kullanicilarinin %76’s1
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RESIM 4: Ekokardiyografik M mod incelemede; sol ventrikiil sistol sonu gapl
5,5 cm, diyastol sonu ¢api 6,7 cm, ejeksiyon fraksiyonu %37, kisalma fraksi-
yonu %18'dir.

tarafindan esrar kullanilmaktadir. Istanbul’da yaga-
yan 2845 lise 2. sinif 6grencisi ile 1995 yilinda yapi-
lan bir ¢alismada esrar kullaniminin yayginlig: %4
olarak saptanmustir.® Benzer 6rnekleme 2004 yilinda
Tirkiye genelinde yapilmis olup yasam boyu esrar
kullanim yayginlig1 %?5,1 olarak tespit edilmistir.*

Esrar bagimlilig1 giinliik veya buna yakin sik-
likta kullanim ile karakterizedir. Kronik kulla-
nimda esrarin olusturdugu etkilerin ¢oguna karsi
tolerans gelisir. Agir icicilik sonras: kesilme belir-
tileri genellikle klinik agidan belirgin degildir.
Ancak esrar bagimliliginin fizyolojik boyutu, kan-
nabinoid reseptor antagonistleri ile yapilan hayvan
deneyleri sonrasinda kesinlik kazanmustir. Intoksi-
kasyondan sorumlu temel etken maddesi THC
delta-9 izomeridir.> Kannabinoidler saglar, pubik
killar, idrar, tiikriik, ter ve kanda tespit edilebilir-
ler. Ayrica yag dokusunda depolanirlar ve buradan
salinirlar. Esrar, beynin kendi kannabinoid resep-
torleri ile etkileserek mesolimbik 6diil sisteminde
dopamin salinimini arttirir.” Tki inhalasyondan
sonra kolaylikla lipidden zengin sinir sistemine
giris yapmakta ve baglica etkileri santral sinir siste-
minde olugmaktadir. Kalp, karaciger, bobrek, akci-

gerler ve kemik iligi diger etkilenen organlardir.?
Fransa’da 2006-2010 yillar: arasinda esrar kullani-
mina bagh gelisen komplikasyonlarin %1,8’i kardi-
yovaskiiler nedenlidir. Bu hastalarin ortalama yas1
ise 34,3 yil olarak saptanmugtir.’

Esrar absorbe edilen doz ile ilgili olarak oto-
nomik sinir tizerinde bifazik etkiye sahiptir.
Diisiik ve orta dozlarda sempatik aktiviteyi artirip,
parasempatik aktiviteyi azaltarak tagikardi, ventri-
kiiler aritmiler, koroner kan akiminda azalma, mi-
yokard infarktiisii, kardiyak output artig, ani 6lim
ve kardiyomiyopatiye neden olur.'!" Olgumuzda
da kardiyomiyopati ve kalp yetersizligi saptanmistir.
Yiiksek dozlarda ise parasempatik aktiviteyi arttira-
rak bradikardi ve hipotansiyona neden olmaktadir.
Ayrica EKG'de P ve T dalgalarini etkilemekte, ST
degisikliklerine neden olmaktadir."> Olgumuzun
EKG’sinde gogiis derivasyonlarinda yaygin T dalga
negatifligi, V1 ve V2'de hafif ST depresyonu sap-
tanmagtir Bu etkiler santral otonomik ve kannaboid
sistem reseptorinin uyarimina baglidir. Bununla
beraber kronik kullanimda kalp yetersizligi goriil-
mekle birlikte akut kullanimda DKMP gelisen sa-
dece bir olgu literatiirde mevcuttur.'

Daha 6ncesinde hicbir saglik problemi olma-
yan, esrar kullanan, akut sekilde kalp ve karaci-
gerin de etkilendigi, enfeksiy6z ve metabolik
kardiyomiyopati sebebi olabilecek etkenlerin dis-
landig1 hastada, DKMP sebebinin esrar kullanimi
olabilecegi diisiiniilmektedir.

Aciklanamayan veya alisilmadik kardiyovaskii-
ler bozukluklar ile bagvuran hastalar da uyusturucu
veya ila¢ kullanimindan her zaman siiphe edilmelidir.
Ancak bu farkindalik ile hayat: tehdit eden kardiyo-
vaskiiler etkilere kars:1 erken tan1 imkani olacaktir.
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Are Atrial Premature Beats Really Benign?
Transient Heart Failure in a Newborn with
Bigeminy Premature Atrial Beats:
Case Report

Atriyal Erken Vurular Gercekten Iyi Huylu mudur?
Atriyal Erken Vurularn Olan
Bir Yenidoganda Gegici Kalp Yetersizligi

ABSTRACT Neonatal arrhythmias are usually benign. Tachycardia induced dilated cardiomyopa-
thy in a newborn is usually associated with continuining pathology from fetal life. Reversible di-
lated cardiomyopathy in a newborn with premature ventricular contractions has been documented
previously. Here, we report a case of newborn with transient heart failure which was seen on the first
day of life. His electrocardiography (ECG) showed bigeminy supraventricular beats, and systolic dys-
function was observed on echocardiography. ECG and echocardiography findings were improved
after beta blocker treatment. In this report we tried to highlight that bigeminy premature atrial beats
should be considered in the differential diagnosis of new onset heart failure as seen in our case.

Key Words: Newborn; premature atrial beats; heart failure

OZET Yenidogan aritmileri genellikle iyi huyludur. Yenidoganda tasikardiye bagh dilate kardiyo-
miyopati genellikle fetal hayattan siiregelen patoloji ile iligkilidir. Ventrikiiler erken vurular: olan
bir yenidoganda diizelmis dilate kardiyomiyopati daha 6nce bildirilmistir. Burada yasamin ilk gii-
niinde goriilmiis gegici kalp yetersizligi olan bir yenidogan olgusunu sunduk. Elektrokardiyografi-
sinde (EKG) bigemine supraventrikiiler atimlar1 olan olgunun ekokardiyografisinde sistolik
disfonksiyonu gozlendi. EKG ve ekokardiyografi bulgular1 beta bloker tedavi sonras: diizeldi. Bu
yazida, olgumuzda goriildiigii gibi yeni baslangich kalp yetersizligi ayiric: tanisinda bigemine atri-
yal erken vurularin disiiniilmesi gerektigini vurgulamay: amagladik.

Anahtar Kelimeler: Yenidogan; atriyal erken vuru; kalp yetersizligi

Pediatr Heart ] 2014;1(4):355-7

eonatal arrhythmias are usually benign in the absence of inherited

metabolic or congenital heart disease. Tachycardia induced dilated

cardiomyopathy in a newborn right after labor usually suggests on-
going pathology from fetal life.' Relationship between premature ventricu-
lar contractions and dilated cardiomyopathy which is usually called
“reversible” or “transient” has been documented previously.? However, up to
date, association between supraventricular premature beats and heart failure
has not been documented. We report a case of newborn transient heart fail-
ure seen on the first day of life with an electrocardiography (ECG) revealing
bigeminy supraventricular beats and systolic dysfunction on echocardiogra-
phy, and subsequently were improved after propranolol treatment.

355



Rahmi OZDEMIR et al.

ARE ATRIAL PREMATURE BEATS REALLY BENIGN? TRANSIENT HEART FAILURE IN A NEWBORN...

CASE REPORT

The patient was a boy of 4 hours admitted to our
outpatient cardiology clinic with unremarkable
respiratory distress. His family history revealed no
consanguinity and inherited cardiovascular disease.
Although, regular obstetric followed up during
pregnancy there was no fetal arrhythmia history.
After an uneventful pregnancy course he was born
with cesarean sectio at 38 weeks. Apgar scores were
8 and 9 respectively at 1 and 5 minutes. First car-
diac examination at delivery room revealed an ar-
rhythmia on auscultation with an extra beat at
every other beat with a heart rate 138/min and api-
cal systolic murmur of 1-2/6. Physical examination
other than the cardiovascular examination was
normal. Laboratory investigations on blood sam-
ples for CBC, biochemistry were normal. A chest
X-ray showed an apparent cardiomegaly with nor-
mal lung fields. Electrocardiogram (ECG) was in
sinus rhythm with atrial bigeminy of unifocal ori-
gin and ventricle rate of 138/min (Figure 1). Slight
right axis deviation and right ventricular domi-
nancy within the normal ranges of age were ob-
served. Echocardiographic examination revealed
markedly enlarged spherical and hypokinetic left
ventricle. Left ventricle end diastolic and systolic
dimensions were 3.4 cm and 2.7 cm respectively.
Left ventricle systolic function parameters; frac-
tional shortening (FS) was 21% and ejection frac-
tion (EF) was 42%, moderate mitral and tricuspid
regurgitation without any structural abnormality
including normal coronary pattern were seen (Fig-
ure 2). 24- hour electrocardiographic holter moni-
toring revealed diffuse prematiire atrial bigeminy
without any tachycardia episode and the average
heart rate was 146 beats/min. Metabolic screening
with tandem mass, urine and serum amino acides
and organic acids were normal. Myocardial bio-
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FIGURE 1: ECG showing bigeminy atrial premature beats in DIl derivation.
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FIGURE 2: Echocardiographic apical 4 chamber view with enlarged cham-
bers and moderate mitral regurgitation.

markers (CK-MB, Troponin I), viral serological and
bacteriological markers were studied to exclude to
myocarditis which all were normal. Initial man-
agement of situation focused on congestive heart
failure and positive inotropic drugs with dopamin
and dobutamin infusion were started. Oral pro-
pranalol was chosen as a first line drug for
bigeminy atrial premature beats. Bigeminy
supraventricular premature beats were ceased on
the third day of treatment, and fractional shorten-
ing increased to 35%.

DISCUSSION

Fetal arrhythmias are known to occur in 1% of the
pregnancies. Fortunately, the majority of these ar-
rhythmias are benign, however, approximately 10
% of these fetal rhythm abnormalities are sustained
arrhythmia and considered to be clinically signifi-
cant and commonly required fetal and maternal
medication or premature delivery. The most com-
mon form of these fetal arrhytmias are supraven-
tricular tachycardia. In the prenatal period these
sustained arrhythmias can result hydrops fetalis,
fetal heart failure and even fetal death. Thus,
supraventricular arrhythmia is an important cause
of fetal morbidity and mortality.>*

When newborn infants present with conges-
tive heart failure in the early period of their life it
is usually secondary to structural congenital heart
disease or primary myocardial disease. And also it
can be due to arrhythmia, respiratory disease, ane-
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mia, systemic or pulmonary hypertension or sep-
ticemia. Of these, arrhythmias are important since
these children should have outstanding prognosis if
the immediate management of arrhythmia is made.
Andrews et al.” showed an association between
supraventricular tachycardia and new onset heart
failure in 7 children. In this study which included
104 children, initially dilated cardiomyopathy or
myocarditis were accounted for heart failure in
these 7 children who were subsequently discovered
to have underlying arrhythmia. There are some re-
ports suggesting that patients with heart failure
were found to have improved left ventricular func-
tion after suppression of premature ventricular
complexes.®? The hypothesis behind bigeminy in-
duced cardiomyopathy and left ventricular im-
provement after suppression of the ectopic focus is
based on observation.!® The study by Takemoto re-
vealed that cardiomyopathy actually resulted from
the frequent PVCs. Over 20% PVCs per 24 h is re-
lated with increased left ventricle dimension and
dysfunction."! However, we are unable to find any
report showing association between premature
supraventricular beats and heart failure. Our new-
born baby with bigeminy atrial beats had 50% of
normal beats. In ECG, P wave had different mor-
phology from the sinus P wave, and QRS com-
plexes were aberrant. Previous studies documented

that fetus may have atrial premature beats and 4 to
14 percent of newborn have APB’s when using
Holter ECG.!? It is generally known that atrial sys-
tole improves left ventricular contractility by in-
creasing left ventricular preload according to the
Frank Starling Law.'® Therefore, contribution of
atrium is important to maintain stroke volume.
Kohn et al." suggested that ectopic beats, depend-
ing on their frequency, might reduce stroke vol-
ume and cardiac output. In our case, we consider
that considered that ongoing frequent atrial pre-
mature beats during fetal life may cause heart fail-
ure by decreasing stroke volume. Fortunately,
propranolol treatment stopped bigeminy atrial pre-
mature beats, and transient left ventricular dilata-
tion and systolic function were improved
subsequently. Finally, one can speculate that atrial
premature beats are consequence not cause. How-
ever, heart failure have successfully improved after
cessation of atrial premature beats along with beta
blocker therapy.

I CONCLUSION

Continuous bigeminy atrial beats is potential cause
of heart failure in newborns which is originally
started in fetal life. Bigeminy premature atrial beats
should be considered in the differential diagnosis
of new onset heart failure as seen in our case.
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I OLGU SUNUMU CASE REPORTI

Antegrade and Retrograde Transcatheter Closure of
Two Residual Ventricular Septal Defects Using
Amplatzer Duct Occluder II Following
Surgical Repair of Tetralogy of Fallot: Case Report
Fallot Tetralojisi Cerrahi Tamiri Sonras:

Iki Rezidii Ventrikiiler Septal Defektin

Amplatzer Duktal Okliider IT Kullanilarak
Antegrad ve Retrograd Transkateter Kapatilmasi

Mustafa ARGUN,? ABSTRACT Surgical or interventional closure of postoperative residual ventricular septal defects is
: in a indicated when the defects are hemodynamically significant. The antegrade approach is usually

Nazmi NARIN, . . . :

A a used for the transcatheter closure of ventricular septal defects. Despite their extensive use, per-

Ozge PAMUKGU, imembranous ventricular septal defect occluders are not optimal for the closure of perimembra-

Abdullah OZYURT,? nous ventricular septal defects and, consequently, interventionists may occasionally use other

Adnan BAYRAM,b devices with different qualities. Herein we report the case of a 7-year-old patient with two resid-

Ali BAYKAN 2 ual ventricular septal defects leading to a significant left to right shunt following surgical repair of

! . tetralogy of Fallot, who underwent successful antegrade and retrograde transcatheter closures of the

Kazim UZUM defects in the same session using an Amplatzer duct occluder IIL.

aDepartment of Pediatric Cardiology, Key Words: Transcatheter closure; postoperative residual ventricular septal defect;
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Kayseri OZET Cerrahi sonrasi hemodinamik énemi olan rezidii ventrikiiler septal defektlerin cerrahi ta-

miri veya girisimsel olarak kapatilmasi gerekmektedir. Ventrikiiler septal defektlerin transkateter
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Kabul Tarihi/Accepted: 21.11.2014 patmada perimembranéz septal okliiderler yaygin olarak kullanilmakla birlikte, bu cihazlar optimal

degildir. Bu nedenle girisimciler bazen farkli 6zellikleri olan diger cihazlar kullanabilmektedirler.
This study was presented as a oral presenta- Fallot tetralojisi cerrahi tamiri sonras1 6nemli sol saga santa neden olan iki rezidii ventrikiiler sep-
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ostoperative residual ventricular septal defect (VSD) is a complication
that may occur following surgical repair of VSD.! The closure of large
residual VSDs is indicated since they may lead to heart failure, pul-
monary hypertension and aortic regurgitation. Although surgical repair of
VSD is a generally accepted routine procedure with low mortality, its most
important disadvantage is the requirement for cardiopulmonary bypass.?
Transcatheter VSD closure is used as an alternative to surgery in selected
cases. However, complete atrioventricular block (cAVB) that may occur
particularly following transcatheter closure of perimembranous VSD is a

Copyright © 2014 by Tiirk Pediatrik Kardiyoloji ve . 3 ) . . . . 3
Kalp Cerrahisi Derne major concern.® Interventionists may use various devices with different
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qualities due to the lack of an ideal device for tran-
scatheter closure of VSD. This report presents a
case of retrograde and antegrade closures of two
perimembranous VSDs in the same session, using
an Amplatzer duct occluder II (ADO II) following
surgical repair of Fallot’s tetralogy.

CASE REPORT

A 7-year-old male patient presented with the com-
plaint of getting tired quickly. A history of surgical
repair of the tetralogy of Fallot at 2 years of age was
reported and two separate residual VSDs were de-
tected. His physical examination revealed that his
weight is 39 kg, a heart rate of 96/minute, a respi-
ratory rate of 28/minute, a blood pressure of 75/45
mmHg and heart auscultation revealed a III/IV de-
gree systolic murmur. Echocardiography revealed
that two perimembranous defects of 3 mm and 3.5
mm in diameters, between left and right ventricu-
lar pressure gradient is 60 mmHg, grade 1 aortic in-
sufficiency, a pressure gradient of 18 mmHg across
the pulmonary valve and dilated left ventrikiil end
diastolic dimension(z score: 3.33) and end systolic
dimension (z score: 4.71).

The patient underwent the cardiac catheteri-
zation with the aim of occluding the ventricular
septal defects using the transcatheter approach.
The procedure was performed under general anes-
thesia. A sheath was inserted into both the right
femoral vein and the left femoral artery. Heparin
(100 IU/kg) was administered intravenously during
the procedure. The antimicrobial prophylaxis was
provided by ampicillin, which was given intra-
venously at a dose of 50 mg/kg. Transthoracic
echocardiography (TTE) and transesophageal
echocardiography (TEE) were used during the
procedure. Hemodynamic studies revealed a peak
pulmonary artery pressure of 40 mmHg and a
Qp/Qs ration of 1.7. Left ventricular angiography
revealed two VSDs of 3 mm and 3.5 mm in diam-
eter. TEE revealed the perimembranous location
of the defects and grade I aortic valve insuffi-
ciency. The distance between the VSD in the upper
location and aortic valve was measured as 5 mm
(Figure 1).

Pediatr Heart ] 2014;1(4)

FIGURE 1: Transesophageal echocardiography showing two ventricular sep-
tal defects.

In the transcatheter VSD closure, procedure
the antegrade closure of the 3 mm-defect was
performed first. During the procedure, a cobra
catheter (Radiofocus, Terumo Glidecath, Leuven,
Belgium) was advanced from the left ventricle to
the right ventricle using a Terumo ] shaped
guidewire (Radiofocus, Terumo Corporation).
The cobra catheter was advanced to the pul-
monary artery. The Terumo guidewire was ex-
changed for a soft J-tipped 0.035 guidewire (AGA
Medical Corporation, Ireland). A noodle guidewire
was introduced into the femoral vein and advanced
into the pulmonary artery to form an arteriovenous
loop. The Noodle guidewire was caught by a snare
catheter (pfm medical ag, Germany) and the arte-
riovenous loop was formed. A 5F ADO II delivery
system was advanced into the left ventricle over
the arteriovenous loop. The ADO II (AGA Medical
Corporation, Plymouth, USA) size 5/4 mm was
used for the closure of the VSD which was 3 mm
in diameter. The position of the device was con-
trolled using TEE and fluoroscopy. When the clo-
sure of the second defect was attempted in the
same way, it was not possible to advance the de-
livery system over the arteriovenous loop. The
arteriovenous loop was terminated and the sec-
ond defect was occluded without the formation
of a second loop. For this purpose, the VSD cobra
catheter was advanced from the left ventricle to
the right ventricle by means of the Terumo
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guidewire. The ADO II delivery system was ad-
vanced to the right ventricle using the guidewire.
The ADO II device, size 6/4 mm, was placed within
the defect. The position of the device and its rela-
tionship with the atrioventricular valve and the
aortic valve were checked using TEE before the de-
vice was released. A left ventricular angiography
was performed following the procedure. No resid-
ual shunt was detected (Figure 2, Video). Electro-
cardiographic monitoring of the patient was
performed during the next 5 days. Atrioventricular
block was not observed. TTE did not reveal a resid-
ual shunt. Following the procedure, aspirin was
prescribed to the patient at a dose of 5 mg per kg
daily for 6 months.
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I DISCUSSION

Postoperative residual VSD is a relatively com-
mon complication that occurs with a prevalence
of 5-20%, following the surgical repair of isolated
or complex cardiac disorders.! However hemody-
namically significant residual VSDs requiring a
repeat intervention are rare.* Surgical closure is
indicated in hemodynamically significant VSDs
with a Qp/Qs ratio of 1.5.%> Although surgical repair
of VSD is a generally accepted routine procedure
with a low mortality rate, the requirement for car-
diopulmonary bypass, a prolonged hospital stay and
a prolonged recovery period and scar formation are
among its disadvantages.?

FIGURE 2: Angiographic images demonstrating antegrade and retrograde transcatheter closure of two ventricular septal defects using Amplatzer Duct Occluder 1.
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Many new devices have been developed and
interventionists have become more experienced
since Lock at al. reported the transcatheter clo-
sure of VSD for the first time in 1988.¢ However,
the development of cAVB is still reported at high
rates.> A higher incidence of cAVB was detected
by Zuo et al. in a population under the age of 3,
due to the immaturity of the conduction system
(18.2% vs 4.7%).” Although we believe that
young age is associated with a high risk, we also
believe that pmVSDOs and delivery systems de-
veloped for the occlusion of pmVSD are insuffi-
cient to minimize the development of complete
AV block. The small waist of the pmVSDO ap-
pears to be a factor that may lead to the com-
pression of the conduction system. Moreover, the
relatively bulky delivery system which lacks a
low profile impedes manipulation and constitutes
a risk for AV block.

We thought that the patient was at a high risk
of cAVB development following the transcatheter
closure since he had postoperative residual VSDs
with perimembranous location. ADO II is low pro-
file due to has fabric free technology. In addition,
ADO II delivery system smaller than muscular de-
vice delivery system. Lastly, ADO II delivery sys-
tem also is low profile and has braided delivery
cable with flexible nitilol tip. For all these reasons,

we preferred to ADO II as an alternative good de-
vice.

Despite the fact that it requires the formation
of an arteriovenous loop, the antegrade approach
is a generally accepted method in transcatheter
VSD closure since it is a safer method. The risk of
late AV block is higher in the retrograde approach,
which requires a large delivery system within the
arterial system.® However, the lower profile and
finer structure of the ADO II delivery system in
comparison to the pmVSDO delivery system, al-
lowed the completion of the retrograde closure of
the second VSD without any complication. We
wanted to share our experience because this is the
first case of two VSDs separately occluded through
antegrade and retrograde approaches in the same
session in literature.

I CONCLUSION

Transcatheter closure of hemodynamically signifi-
cant postoperative residual VSD is used as an alter-
native to surgery in selected cases. The retrograde
approach may be used when closure is not possible
through the antegrade route. However, the ADO
II system may be preferred, particularly in patients
with residual perimembranous VSD who are at
high risk of cAVB, since it is soft and large waisted
and its delivery system is thin and low profile.
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Video 1: Angiography showing
deployment of devices in ventricu-
lar septal defects using Amplatzer
Duct Occluder II.
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OZET Aortopulmoner kollateraller bagta pulmoner atrezi olmak tizere gesitli konjenital kalp has-
taliklarinda sik olmakla beraber, nadiren izole olarak da goriilmektedirler. Bu yazida alt1 ayliktan
itibaren dilate kardiyomiyopati nedeni ile izlenip 10 yasinda yapilan BT-anjiyografi sonucunda to-
rasik aortadan ayrilan genis aortopulmoner kollaterali saptanan ve kalp kateterizasyonu ile kapa-
tildiktan sonra diizelen bir olgu sunuldu.

Anahtar Kelimeler: Dilate kardiyomiyopati; anjiyografi; kalp kateterizasyonu,
aortopulmoner kollateral arterler

ABSTRACT Aortopulmonary collateral arteries have been described frequently in congenital heart
diseases especially in children with pulmonary atresia however they are rarely seen as isolated
form. A 10 year old girl with dilated cardiomyopathy followed-up since six months of age was pre-
sented in whom a large aortopulmonary collateral arising from thoracic aorta was detected by CT-
angiography and improved after closure by heart catheterization.

Key Words: Dilated cardiomyopathy; angiography; heart catheterization,
aortopulmonary collateral arteries
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ol ventrikiil dilatasyonu ve sistolik disfonksiyonu ile seyreden dilate

kardiyomiyopati, enfeksiy6z, metabolik, iskemik, toksik ve herediter

nedenlere bagh olabilmekle beraber tiim vakalarin yaklasik %50-
60’1nda neden bulunamamaktadir.'? [zole majér aortopulmoner kollateral-
ler 6zellikle kronik akciger hastalig1 olan prematiire infantlarda sik olarak
goriilmekte olup ¢ogu zaman asemptomatiktir ancak term infantlarda ve
cocuklarda da nadiren goriiliirler ve soldan saga santa neden olarak sol ven-
trikiil dilatasyonuna neden olabilirler.>* Bu yazida dilate kardiyomiyopati-
nin nadir bir nedeni olarak, BT-anjiyografi yapilip genis aortopulmoner
kollaterali saptanan ve bagka bir sistemik hastalig1 olmayan bir olgu sunuldu.

I OLGU SUNUMU

Alt1 aylik iken 10 giindiir var olan solunum sikintisi nedeni ile bagvuran kiz
hastanin fizik muayenesinde persantilleri normal, nabiz; 164/dk, solunum

Pediatr Heart ] 2014;1(4)
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say1sy; 52/dk, oksijen satiirasyonu; %96 saptandi.
Kardiyak muayenesinde galo ritmi ve mitral odakta
2/6 siddetinde pansistolik regiirjitasyon uftirimi
duyuldu. Telekardiyografide kardiyomegali go-
rildd. Elektrokardiyografisi normal olup ekokardi-
yografide sol ventrikiil diyastol sonu ¢ap1: 36 mm,
ejeksiyon fraksiyonu (EF): %44 saptandi. Orta
dereceli mitral yetersizligi (MY) olan hastaya
anti-konjestif tedavi (digital, ditiretik, kaptopril)
basland.

Hastanin alt1 yasin sonunda sistolik fonksi-
yonlar1 normale doéndii ve digoksin damla kesildi.
On yasina kadar izlenen hastaya, MY’sinin devam
etmesi ve sol ventrikiil diyastol sonu ¢apinin 50
mm Ol¢iilmesi tizerine koroner anomaliler agisin-
dan BT-anjiyografi yapildi. BT-anjiyografide koro-
ner arterler normal saptandi ancak torasik aortadan
ayrilan ve sol akciger alt loba dogru seyri olan genis
bir kollateral goriildii (Resim 1). Pulmoner arter-
ler, dallar1 ve pulmoner vendz doniis normaldi.
Hastaya kollateralin kapatilmas1 amaci ile kalp ka-
teterizasyonu ve anjiyografi yapildi. Qp/Qs orani
2,1 hesaplandi ve kollateral 6 X 6 mm Amplatzer
Dukt Okluder-2 (ADO-2) ® cihazi kullanilarak ka-
patildi (Resim 2). Onbes giin sonra sol tarafta ve
sirtta agrisi olan hastanin akciger grafisinde sol alt
lobta atelektazi ve minimal plevral effiizyon sap-
tand: (Resim 3). Ampirik antibioterapi baglanan ve
solunum fizyoterapisi uygulanan hasta 14 giin
sonra diizelerek taburcu edildi. Kollateral emboli-
zasyonunun 6. ayinda sol ventrikiil diyastol sonu
cap1; 43 mm, EF; %68 6l¢iildii ve mitral yetersizli-
ginin hafif dereceye geriledigi goriildii.

I TARTISMA

Aortopulmoner ozellikle dustik

dogum agirlikli infantlarda hipoksi, travma veya

kollateraller

inflamasyona sekonder olarak brongiyal arterler ile
pulmoner dolagim arasindaki normal baglantilarin
anormal genislemesine bagl olarak gelisebilmek-
tedir.? Siyanotik konjenital kalp hastaliklarinda stk
goriilen aortopulmoner kollateraller izole olarak ilk
defa bronkopulmoner displazisi olan preterm in-
fantlarda gosterilmiglerdir.> Bunun yani sira oksi-
jen bagimlilig olan Down sendromlu bir olguda ve
tekrarlayan akciger enfeksiyonu olan bir olguda da

Pediatr Heart ] 2014;1(4)
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RESIM 1: Genis aortopulmoner kollateral-BT anjiyografi-isaretli.

RESIM 2: Kollateralin ADO-2 ile kapatiimasi.

RESIM 3: ADO-2 ile kapatildiktan sonraki AC grafisi-isimsiz.

izole olarak tanimlanmigtir.*” Hipoksi ve inflamas-
yon gibi tetikleyen faktorlerin olmasindan dolay:
bu olgularda aortopulmoner kollaterallerin neden
mi sonu¢ mu oldugu siiphelidir. Bu nedenle tanim-
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lanan bu kollaterallerin konjenital olmasi tartig-
malidir. Sunulan olguda ise akciger ile ilgili bir
patolojinin ve inflamasyonun olmamasi, genis aor-
topulmoner kollateralin konjenital olabilecegini
distindiirmektedir.

Patent duktus arteriosus ve ventrikiiler septal
defekt gibi soldan saga santli hastaliklarda genelde
anlam bir iifiirtim duyulmakta ve ekokardiyografi
ile tan1 konmasi ¢ok gecikmemektedir. Bu hasta ise
fizik muayenede mitral odakta pansistolik ifiirim
olmasina ragmen kollaterale ait devaml iifiirimiin
olmamas: ve ekokardiyografik olarak torasik aoar-
tanin distalinden ayrilan genis kollateralin renkli
Doppler ile goriilememesi nedeni ile tani konul-

mast oldukga gecikmistir. Literatiirde aortopulmo-
ner kollateralin sol ventrikiil voliim yiikiine yol
actig1 hayvanlarda gosterilmistir.® Aym sekilde
genis bir aortopulmoner kollateralin izole olarak
goriilldigi ve kalp yetmezligi ile seyreden yedi
aylik bir olgu tanimlanmigtir.” Bizim hastamizda
da kollateral kapatildiktan 6 ay sonra sol ventrikiil
dilatasyonunun azalmasi dilate kardiyomiyopati-
nin nedeninin bu kollateral oldugunu destekle-
mektedir.

Sonug olarak sol ventrikiil dilatasyonu olan
hastalarda, soldan-saga santin nadir bir nedeni ola-
rak izole konjenital aortopulmoner kollateral de
olabilecegi akilda tutulmalidir.
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Pulmoner Hipertansiyonun Eslik Ettigi
Duktus Arteriozus Kapatilmasinda
Balon Okliizyon Testi

Balloon Occlusion Test for
Closure of Ductus Arteriosus with
Pulmonary Hypertension: Case Report

OZET Pulmoner hipertansiyonun gelistigi patent duktus arteriozus (PDA) kapatilmasina karar ve-
rilmesi tanisal bir ikilemdir. Anjiyografi laboratuvarinda hastalarin degerlendirilmesi sirasinda san-
tin kapatilmasina karar vermede 6zellikle sinirda vakalarda santin gegici okliizyonu pulmoner
hipertansiyonun geri doniistimlii olup olmadig ve olusabilecek hemodinamik degisiklikleri deger-
lendirmenin en dogru yoludur. Biz burada {i¢ yasinda, Down sendromlu pulmoner arter sistolik, sis-
temik arter sistolik basing orani %85 olan ve PDA kapatilmasina okliizyon testi uygulanarak karar
verilen bir vakay1 sunuyoruz.

Anahtar Kelimeler: Duktus arteriozus; pulmoner hipertansiyon; balon okliizyon

ABSTRACT Percutaneous closure of patent ductus arteriosus (PDA) associated with severe pul-
monary arterial hypertension is a diagnostic dilemma for cardiologists. In clinically suitable cases
with severe pulmonary hypertension test occlusion provides us both tolerability of patient and as-
sessment of hemodynamic changes occur just after closure of the defect. Here in we report a three
years old boy with Down syndrome and test occlusion performed for decision of PDA closure since
he has pulmonary systemic systolic pressure ratio of 85%.

Key Words: Ductus arteriosus; pulmonary hypertension; balloon occlusion

Pediatr Heart ] 2014;1(4):365-8

uctik orta capli patent duktus arteriozusun (PDA) coil ve cihazla ka-

patilmas: 6zellikle bebeklik donemi sonrasinda cerrahi yontemlere

tercih edilmektedir. Ancak pulmoner hipertansiyonun eslik ettigi
genis PDA’nin kapatilmas: gerek teknik gerekse tedavi edilebilirligin de-
gerlendirilmesi agisindan 6nem tagimaktadir.! Pulmoner hipertansiyon alti
ay altinda genellikle geri dontistimlii olsa da iki yas tizerinde ve Down sen-
dromu gibi 6zel durumlarda degiskenlik gosterebilir. Teknik gelismeler
genis PDA kapatilmasini uygulanabilir bir hale getirse de akut komplikas-
yonlar, pulmoner hipertansiyonun geri dontisiimlii olup olmadig1 ve uzun
dénem sonuglar1 kapatma iglemi 6niindeki sorunlar1 olugturmaktadir.? Kli-
nigimizde {i¢ yasinda Down sendromu olan hastada pulmoner hipertansiyon
gelismis genis PDA kapatilmas: deneyimimiz sunulmustur.
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I OLGU SUNUMU

Uc yasinda erkek hasta iifiiriim nedeniyle klinigi-
mize bagvurdugunda hastanin fizik muayenesinde
sternum solunda 2/6 sistolik iifiiriimii mevcuttu ve
Down sendromu stigmatalar1 dikkat ¢ekmekteydi.
Hastanin ekokardiyografisinde soldan saga santh
tizerinde 35 mm Hg sistolik gradient alinan, genis
PDA saptanmas: iizerine hasta PDA kapatilmasi
planiyla anjiyografi laboratuvarina alindi. Hastaya
yapilan enjeksiyonlarda 7,6 mm genis PDA sap-
tand: (Resim 1). Basinglar pulmoner arterde 96/47
ortalama 75 mm Hg, aortada 102/51 ortalama 76
mm Hg idi. Akimlar orani 1,15, pulmoner direng
21,4 WU/m?, direngler orami %25 olarak hesap-
land1. Hastanin aortadan alinan kan gazinda oksijen
satlirasyonu %94 idi. Hastaya %100 oksijen ve ilio-
medin ile vazoreaktivite degerlendirildi. Test son-
rasinda pulmoner arter basinci 89/46 ortalama 67
mm Hg, aort basinc1 104/53 ortalama 76 mm Hg 61-
cillirken akimlar orani 5,75, direngler oram
915,33 idi. Bunun tizerine balon okliizyon testi uy-
gulandi. Aortadan ilerletilen Tyshak balon PDA
icerisinde elle sisirildi (Resim 2). Pulmoner arter
basinci 51/15 ortalama 33 mmHg, aort basinci
120/85 ortalama 65 mm Hg olmasi {izerine PDA
ADO I (9 PDA 007) ile kapatildi (Resim 2). islem
sonrasinda yapilan ¢ yillik takipte hastada pulmo-
ner hipertansiyon bulgular1 olmadi ve hasta yakin-
mast olmadan izlendi.

I TARTISMA

Perkiitan PDA kapatilmasi gliniimiizde cerrahinin
yerini almigtir. Farkh cihazlarin gelistirilmesiyle

RESIM 1: Aort enjeksiyonunda genis PDA'nin goriinimd.
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RESIM 2: Thysack balon ile okliizyon testi, ADO | ile PDA kapatildiktan son-
raki aort enjeksiyonu.

genis PDA’larin kapatilmasi da basarili ve giivenli
bir sekilde gerceklestirilmektedir. Ancak ADO ci-
hazlarinin kullaniminda embolizasyon, rezidii sant,
hemoliz, sol pulmoner arter darlig, inen aort dar-
lig1 ve progresif pulmoner hastalik gibi baz1 prob-
lemler mevcuttur. Genis, pulmoner hipertansif
PDA’larin kapatilmasinda kapatma veya kapat-
mama kararinin verilmesi gtigtiir.?

Pulmoner hipertansiyon soldan saga santl lez-
yonlarda yenidogan ve siit ¢ocuklugu déneminde
geri dontisiimlii olsa da daha biiyiik yas grubunda
ve Down sendromu gibi 6zel durumlarda geri do-
niisiimli olmayabilir. Soldan saga olusan sant1 ka-
patmaya karar vermek zordur ve bu konuda
kullanilan kriterler kesin degildir. Santin kapatil-
masina karar verilirken hastanin yas1 ve pulmoner
vaskiiler diren¢ (PVD) g6z 6niinde bulundurulur.
PDA’nin pulmoner arter {izerine etkisi ventrikiiler
septal defektten farkli olarak tiim kalp sikltisu bo-
yunca devam ettigi i¢in beklenenden daha erken
dénemde Eisenmenger sendromu gelisebilir.! Ay-
rica PDA varliginda duktal kan akiminin sistemik
dolagimdan pulmoner artere dogrudan ulagmas: ne-
deniyle hastalarda oksimetrik ¢alisma i¢in kan 6r-
neklerinin nereden alinacagi da tartigmalidir.
Pulmoner yetmezlik varliginda ise pulmoner arter
basinci goz ards edilebilir.? Ortak goriis %100 oksi-
jen alirken PVD 6 WU/m? iizerinde olan hastalarda
santin kapatilmasinin uygun olmadigidir. Ancak
pulmoner hipertansiyonun geri doniistimlii olup ol-
madig1 ve olusabilecek hemodinamik degisiklikleri
degerlendirmenin en dogru yolu okliizyon testi uy-
gulanmasidir.* Ozellikle pulmoner arter basincinin
sistemik basincin %90 ve {izerinde olmas1 duru-

Pediatr Heart ] 2014;1(4)
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munda geri doniisiimii degerlendirmek amaciyla
test uygulanmalidir.? Balon okliizyonundan sonraki
degerlendirmede de kesin bir goriis birligi bulun-
mamaktadir. Balon okliizyonu sirasinda farkl ca-
lismalarda belirtilen kriterler soyledir. Bazal degere
gore %20-25’nin tizerindeki diisme ve pulmoner
arter basincinin sistemik basinca oraninin %80’nin
altinda olmas: veya pulmoner arter sistolik basinci
ile sistemik sistolik basin¢ oranmindaki disiigiin
%50’nin iizerinde olmas: pulmoner hipertansiyo-
nun geri doniisimli olacagi konusunda fikir
verir.2*> Alt ekstremite satiirasyonunun %80’ nin
altinda olmas: da Eisenmenger sendromu gelistigini
distindirmelidir.> Genel goriis olarak PVD 6
WU/m? tizerinde olan hastalarda defekt kapatilmas:
uygulanmasa da nadir vakalarda pulmoner hiper-
tansiyon icin spesifik tedavi verilerek veya test ok-
liizyonda %10 un altinda diistis saptanmasina kargin
santin kapatildig: ve olumlu takip sonuglar alinan
hastalar da mevcuttur.® Biz hastamiz da pulmoner
arter basincinda %40 oraninda diisme olmasi, ba-
sin¢ oranlarimin %80’nin altinda olmasi, basing
oranlarindaki diismenin %50 olmasi nedeniyle pul-
moner hipertansiyonun geri déniisiimlii oldugunu
diistinerek PDA’y1 perkiitan yontem ile kapattik.

Balon okliizyonu pulmoner arter basing degi-
sikliklerinin yami sira hastanin bu degisiklikleri to-
lere edip edemeyecegi hakkinda bilgi verir. Santin
balon ile kapatilmasiyla pulmoner arter basincinda
beklenenin aksine artis, sistemik basincta diistis ve
sag ventrikiil yetmezligi izlenebilir.? Bu durumda
PDA kapatilmamalidir. PDA ayni zamanda sol ven-
trikiilde hacim yiikiine neden olur. Frank Starling
cevabina uygun olarak hacim yiikiiniin tizerinden
gelmek amaciyla kalpte degisiklikler gelisir.
PDA’nin kapatilmasindan sonra “remodelling” ge-
lismesi kaginilmazdir. Bu nedenle hastalarda sol
ventrikiil fonksiyonlarinda bozulma bazi yazarlar
tarafindan bildirilmektedir. Bu konuda yapilan bir
caligmada agir pulmoner hipertansiyona sahip 29
erigkin hastada PDA kapatilmasini takiben sol ven-
trikiil ejeksiyon fraksiyonu, kisalma fraksiyonunun
geriledigi bildirilmistir. Ancak bu hastalarda islem
sonrasi gelisen sol ventrikiil fonksiyon bozuklugu
PDA kapatilmasini izleyen birinci ay igerisinde ge-
rilemis ve sol ventrikiil boyutlar1 da diizelmistir.”

Pediatr Heart ] 2014;1(4)

Santin kapatilmasina karar verilmesinde balon
okliizyonu sonrasinda pulmoner arter basincinda
farkli oranlarda digsme ve pulmoner arter aorta ba-
sing¢ oranlar1 kullanilmaktadir.>* Islem sonrasinda
balon okliizyonu sonrasinda pulmoner arter basin-
cinin normal sinirlara donmesi beklenmemektedir.
I§lem sirasinda hastalar hipertansiftir, ancak hasta-
larin PDA’larimin kapatildiktan sonraki izlemleri-
nin nasil olacag: tartigmalidir. Viswanathan ve
arkadaglar1 yayinladiklar1 21 hastanin degerlendi-
rildigi caligmalarinda genis PDA’ya sahip ve pul-
moner hipertansif hastalarda balon okliizyon testi
yapilarak PDA kapatilmasi cerrahi veya transka-
teter yontemle gerceklestirilen 16 hastanin iki-
sinde pulmoner hipertansiyonun ve sag ventrikiil
sistolik basing yiiksekliginin devam ettigini goz-
lemislerdir. Ayrica islem Oncesi yiiksek PVD ve
diisiik akim oranina sahip bazi hastalarda ise pul-
moner arter basincinin normale dondiigiini be-
lirtmektedirler. Bagka bir calismada ise balon
okliizyonu uygulanan ve baglangicta sistolik pul-
moner arter basinglari sistolik sistemik basincin
%90 ve tizerinde olan 9 hastada defekt kapatil-
diktan sonra pulmoner arter sistolik basin¢larinin
78-100 mmHg’dan 28-56 mmHg’ya geriledigini be-
lirtmektedirler.’ Zhang ve ark. da benzer sekilde 29
hastanin hig¢birinde pulmoner hipertansiyonun
devam ettigini gozlemlememislerdir.”

Pulmoner hipertansiyon patofizyolojisi kon-
jenital kalp hastaliklar1 ve idiyopatik pulmoner ar-
Endotel
disfonksiyonu pulmoner hipertansiyon gelismeden

teriyel hipertansiyonda benzerdir.
ve diiz kas disfonksiyonunun histolojik bulgularin-
dan 6nce gelismektedir. Hastaligin olusumu ve so-
nucu pulmoner vaskiiler yatagin islevsel ve yapisal
durumuna baghdir.® $antin kapatilmasindan son-
raki erken donem pulmoner vaskiiler direncin
ylikselmesi ve hipertansif kriz i¢in en duyarl za-
mandir. Cerrahi sonras1 bakimdaki gelismeler sag
kalimi arttirmigtir. Ancak pulmoner hipertansi-
yonun gerileyecegi anlamina gelmemektedir. Bu
hasta grubu ile ilgili bilgiler sinirlidir. Konjenital
kalp hastalikli, rezidiiel sant1 olmayan ve pulmo-
ner hipertansiyonun gerilemedigi bu grupta
hemodinami ve prognoz idiyopatik pulmoner hi-
pertansiyonla benzerdir. Bu durum santin kapatil-
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masina dogru karar verilmesinin ve santin kapatil-
masindansa ag¢ik kalmasinin sag kalim acisindan
daha iyi olabilecegini vurgulamaktadir.’

Izlem sonuclarinda genellikle pulmoner hiper-
tansiyonun geriledigi ve sol ventrikiil fonksiyonla-
rinin diizeldigi belirtilse de unutulmamalhidir ki
erken semptomatik iyilesme uzun dénem sonuglari
6n goremeyebilir. Soldan saga santh lezyonlarda re-
ziduel pulmoner hastalik olasiligi her zaman bu-
lunmaktadir. Pulmoner hipertansif hastalarda sant

kapatildiktan sonra progresif pulmoner hastalik ge-
ligebilmektedir.!” Bu nedenle hastalarin bireysel
olarak degerlendirilmesi 6nem tagimaktadir.

Okliizyon testi hasta segiminde vazoreaktivite
testi ile birlikte iyi bir alternatiftir. Okliizyon testi
gerek geri doniigimiin gerekse sant kapatilmasinin
tolere edilip edilemeyeceginin degerlendirilme-
sinde yardimci olmaktadir. Ancak hastalar gelige-
bilecek progresif pulmoner hipertansiyon agisindan
ozenle takip edilmelidirler.

Tharakan J, Venkateshwaran S. Large patent
ductus arteriosus: To close or not to close.
Ann Pediatr Cardiol 2012;5(2):141-4.
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Ciddi Sol Ventrikiil Disfonksiyonu ve
Gegici Periferik Polindropati ile Seyreden
Akut Karbonmonoksit Zehirlenmesi

Acute Carbon Monoxide Intoxication Presented
with Severe Left Ventricle Dysfunction and
Reversible Periferal Neuropathy: Case Report

OZET Kaza sonucu zehirlenmelerin en énemli sebeplerinden biri olan karbonmonoksit (CO) ze-
hirlenmesi, siklikla kalp ve santral sinir sistemini etkiler. Cok nadir bir komplikasyonu ise perife-
rik néropatidir. Yangin dumani ile zehirlenme sonucu konviilziyon ile getirilen 11 yasinda bir kiz
hastanin Glasgow koma skoru 14, karboksihemoglobin diizeyi %49,8 idi. Her iki alt ekstremitede
siddetli agr1 ve giigsiizliik, kardiyak enzimlerde ytikseklik ve ciddi sol ventrikiil disfonksiyonu (EF
%40) saptanan hastaya hiperbarik oksijen tedavisi uygulandi. HBO tedavi sonras: klinik bulgular:
gerileyen vakanin dort hafta sonra her iki ayaginda siddetli agr1 yakinmas tekrarladi. Yapilan elekt-
romiyografide bilateral alt ekstremitede motor ve duyusal komponentleri olan periferik polinéro-
pati saptandi. Dokuz ayin sonunda periferik noropati klinik bulgular1 tamamen iyilesti. CO
zehirlenmesinde nadir goriilen bir komplikasyon olarak akut veya ge¢ donemde gegici periferik
noropati goriilebilmektedir. Ayrica miyokardiyal iskemi bulgulari olan akut CO zehirlenme vaka-
lar1 mutlaka ekokardiyografi ile degerlendirilmelidir.

Anahtar Kelimeler: Cocuk; karbonmonoksit; karbonmonoksit zehirlenmesi; myokardit;
polinéropati; zehirlenme

ABSTRACT Carbonmonoxide (CO) intoxication is an important cause of accidental poisonings; it
most commonly affects hearth and central nervous system. Peripheral neuropathy is an unusual
complication of CO intoxication. An 11-year-old girl presented with convulsion, 49.8% serum car-
boxyhemoglobin level, a Glasgow coma score of 14 following smoke inhalation during a fire. She
had severe weakness and pain in her lower limbs, elevated cardiac enzymes and severe myocardial
dysfunction (left ventriculer ejection fraction: 40%) and hyperbaric oxygen therapy was started.
She well responded to HBO therapy but four weeks later, pain in her lower limbs was relapsed.
Electromyography evaluation revealed sensory and motor peripheral polyneuropathy in nerves of
both lower limbs. Clinical findings of peripheral polyneuropathy were completely resolved nine
months later. Transient peripheral neuropathy should be considered as a possible acute and de-
layed neurological complication of CO poisoning. Additionally, in acute CO poisoning, echocar-
diographic evaluation should be performed if patient has signs of myocardial ischemia.

Key Words: Child; carbonmonoxide; carbonmonoxide poisoning; myocarditis:
polyneuropathies; poisoning

Pediatr Heart ] 2014;1(4):369-71

cil servislere en sik bagvuru nedenlerinden biri olan karbonmonoksit
(CO) zehirlenmesi, halen diinyada ve iilkemizde yaygin olarak goriil-
mektedir. Odun ve kdmiir gibi karbon kaynakl yakitlarin iyi yanma-
mast sonucu ortaya ¢tkan CO, akut ve kronik zehirlenmelere neden
olabilmektedir. CO zehirlenmelerinin bir¢ok tilkede 6liimciil zehirlenmele-
rin yarisindan fazlasinin sebebi oldugu bildirilmistir."* Geligmis tilkelerde CO
zehirlenmelerinin en sik nedenini intihar girisimleri olusturmaktay-
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ken tilkemizdeki en sik neden havalandirmas: yeter-
siz ortamlardaki soba ve sofben kullanimidir.!?

Agir diizeyde CO zehirlenmesine maruz kalan,
akut donemde ciddi kardiyak etkilenme ge¢ do-
nemde ise periferik polindropati ve depresyon ge-
lisen hastayi seyrek goriilen bir tablo oldugu i¢in
literatiirti gozden gecirerek sunmak istedik.

I OLGU SUNUMU

Evinde ¢ikan yangin sonrasi dumana bagh CO ze-
hirlenmesi nedeniyle acil servise getirilen 11 ya-
sinda kiz hastanin olay yerinde tonik klonik nobet
gecirdigi, annesinin ve kardesinin olay yerinde 6li
olarak bulundugu 6grenildi. Fizik muayenesinde bi-
linci acik ve ajite, Glasgow koma skoru 14 idi.
Nabiz: 156/dk, kan basinci: 120/65 mmHg, oksijen
saturasyonu %96 idi. Yanaklar ve dudaklar kiraz
kirmizis1 renginde olup, her iki alt ekstremitede sid-
detli agr1, paraparazi (kas giicti 2/5) ve azalmis derin
tendon refleksleri mevcuttu. Laboratuvar incele-
mesinde: beyaz kiire: 37.200/mm? (4500- 13500), as-
partat amino transferaz: 131 U/L (15-35), alanin
amino transferaz: 82 U/L (10-30), kan tire azotu: 36
mg/dl (5-18), kreatinin: 1,3 mg/dl (0,3- 0,7), krea-
tin kinaz: 8540 U/L (20- 280), kreatin kinaz-MB:
>80 ng/mL, Troponin I: 2,93 (0-1) ng/mL, Venoz
kan gazi; pH: 7,025, pCO2: 27,9 mmHg, pO,: 11,3
mmHg, karboksihemoglobin (COHb): %49,8 (0,5-
1,5), Laktat: 17 mmol/L (0,5- 2,2), bikarbonat: 13,8
mmol/L (22-26), baz fazlalig1: -21,7 mEq/L (-2/+2),
anyon ag181: 38 mEq/L (8-12) idi. Elektrokardiyo-
grafik (EKG) incelemede; V3’de 3 mm ST segment
elevasyonu izlendi (Resim 1). Ekokardiyografide sol
ventrikiil genis (LVEDD: 40 mm, LVESD: 31 mm),
hafif diizeyde mitral yetmezlik (2,2 m/sn) ve ciddi
sol ventrikiil disfonksiyonu (EF: %40, FS: %20) sap-
tandi. Hastaya hiperbarik oksijen tedavisi uygu-
landi. Sonrasinda kardiyak fonksiyonlar1 ve
paraparazisi tamamen diizelen hasta taburcu edildi.
Hasta bir ay sonra her iki ayaginda siddetli agr1 ya-
kinmasi ile tekrar klinigimize getirildi. Muayene-
sinde ajitasyonu ve her iki alt ekstremitede siddetli
hassasiyeti, azalmig derin tendon refleksleri ve hafif
duyu kusuru mevcuttu. Alt ekstremite elektromi-
yografi (EMG)’sinde kompleks bolgesel polinéropati
saptandi. Parasetamol ve ibuprofen gibi klasik anal-
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RESIM 1: Elektrokardiyografik incelemede sinis tagikardisi ve V3"te 3 mm ST
segment elevasyonu.

jeziklere yanit vermeyen hastaya sirasiyla fentanil
ve tramadol hidrokloriir gibi opioid analjezikler,
genel anestezik etkili ketamin ve noroprotektif
amach gabapentin tedavileri verildi. Ayrica agir
depresif semptomlar: nedeniyle essitalopram (se-
lektif serotonin geri alim inhibitorii) tedavisi bag-
landu. Tki haftanin sonunda sikayetleri azalan hasta
taburcu edildi. Diizenli olarak fizik tedavi ve reha-
bilitasyon uygulanan hastanin klinik bulgularinin
tam diizelmesi dokuz ay sonra gozlendi.

I TARTISMA

CO hemoglobin; miyoglobin, sitokrom p450 ve si-
tokrom oksidazlar ile geri doniislii olarak birlesir.
CO’in hemoglobine baglanma kapasitesinin oksi-
jenden kat kat fazla olmas1 ve oksihemoglobin di-
sosiasyon egrisinde sola kaymaya neden olmasi;
doku hipoksisine, anerobik glikolize ve laktik asi-
doza yol agmaktadir. Beyin ve kalbin yiiksek oksi-
jen tiikketimi olan organlar olmasi nedeniyle en
fazla etkilenme bu organlarda olmaktadir."?

Karbonmonoksit toksik etkisini bagta santral
sinir sistemi ve kalp olmak {izere tiim organlarda
doku hipoksisine neden olarak gésterir. CO zehir-
lenmesinin klinik bulgular 6zgiil olmay1p, ¢ok de-
giskendir. Akut donemde halsizlik, bas agrisi,
bulanti, kusma, karin agrisi, ishal, grip benzeri be-
lirtiler, gogiis agris1, carpinti, dikkat bozuklugu, le-
tarji, gorme bozuklugu, bas dénmesi, bayi1lma, motor
ve serebellar bulgular, inme, nébet, koma gibi noro-
lojik bulgular goriiliir. Ge¢ dénemde ise rabdomiyo-
liz, akut tiibiiler nekroz, akciger 6demi, ¢coklu organ
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yetmezligi, yaygin damar ici pihtilagmasi ve gecik-
mis norolojik sekeller goriilebilir."? Siddetli zehir-
lenmeyi izleyen donemde iyilesme sonrasi goriilen
norolojik ve/veya psikiyatrik bozukluklara gecikmis
norolojik sekel olarak tanimlanmugtir.*

Karbonmonoksit zehirlenmesinin kardiyovas-
kiiler sistem tizerine etkileri arasinda; siniis tagikar-
disi basta olmak {izere, bradikardsi, atriyal fibrilasyon,
ventrikiiler disritmi, supraventrikiiler tasikardi, QT
uzamast, artmis P dalga dispersiyonu gibi durumlar
sayilabilir.> Hafif olgularda erken dénemde hiper-
tansiyon ve miyokardiyal diyastolik disfonksiyon
goriiliirken; agir vakalarda bradikardi, miyokardiyal
sistolik disfonksiyon, hipotansiyon ve kardiyojenik
sok gelismektedir.>¢ CO zehirlenme vakalari miyo-
kardiyal iskemi acisindan rutin olarak EKG, kreatin
kinaz, kreatin kinaz MB ve troponin gibi kardiyak
enzimlerle degerlendirilmelidir.>¢7

Norolojik bulgular akut veya ge¢ donemde go-
riilebilmektedir. Uzun siireli veya siddetli maruzi-
yetlerden sonra genellikle 20 giin (3-240 giin) sonra
nadiren noérolojik ve/veya psikiyatrik bulgularla
seyreden gecikmis norolojik sekel ortaya ¢ikabilir.
Akut donemde bas agrisi, bas donmesi, disoryan-
tasyon, bayilma, letarji, koma, beyin 6demi, gibi
norolojik bulgular goriilebilir. Ayrica yiiriime ve
hareket bozukluklari, ataksi, rijidite, Parkinson
benzeri bulgular, amnezi, kognitif fonksiyonlarda
azalma, kisilik bozukluklari, apraksi, agnozi, psi-
koz, isitme ve gorme bozukluklar1 gecikmis néro-
lojik sekel olarak goriilebilir. Periferik sinir sistemi
iizerine olan etkileri ise oldukc¢a nadirdir.* Vaka-
mizda akut déonemde konviilziyon ve her iki alt
ekstremitede sensorimotor periferik néropati, ge¢
donemde ise gecikmis norolojik sekele bagh peri-
ferik noropatik agr1 ve depresyon goriildii.

CO zehirlenmesine bagh gelisen periferik noro-
pati; motor ve duyusal komponent igerebilir. Sinir
dokusu tizerinde CO’nun direkt toksik etkisi olmasi
yaninda hipoksiye ikincil gelisen sinir iskemisi, rab-
domiyoliz ve doku 6demi de sinire basi olusturarak
periferik noropati olusmasina katkida bulunur. Pato-
lojik incelemede periferik sinirlerde demiyelinizas-
yon goriliir ve tanida elektromyografi oldukcga
yardimcidir.® Periferik néropatik agrinin tedavisinde;
trisiklik antidepresan ilaglar, selektif serotonin geria-
lim inhibit6rleri, benzodiazepinler, antiepileptikler,
noroprotektif ajanlar, analjezikler ve lokal anestezik
ilaglar kullanilmaktadir. Genellikle klinik olarak 3-6
ay icinde, elektrofizyolojik olarak ise 1 y1l i¢inde iyi-
lesme gorilmektedir.* Vakamizdaki geg periferik n6-
ropatik agn cesitli medikal tedaviler ve fizik tedavi
programlari ile dokuz ayda iyilesti.

Erken tani ve tedavi CO zehirlenmesinde mor-
talite ve morbiteyi azaltmaktadir. Tedavinin temeli
hemodinamik stabilizasyon ve CO’in eliminasyo-
nudur. Serbest oksijen ve hiperbarik oksijen teda-
visinin genel olarak mortaliteyi ve norolojik
etkilenmeyi azalttig kabul edilmektedir.'®

0 SONUC

Karbonmonoksit zehirlenmesinde agir olgularda,
kardiak etkilenme acisindan ilk planda EKG ve kar-
diak enzimlere bakilmasi, miyokardiyal iskemi bul-
gular1 mevcut olanlarin miyokardiyal disfonksiyon
acisindan ekokardiyografi ile en erken zamanda de-
gerlendirilmesinin kardiak tutulumun erken tanisi
ve tedavisi agisindan oldukc¢a 6nemli oldugunu dii-
stintiyoruz. Ayrica CO zehirlenmesinin nadiren geg
doénemde gerek norolojik gerekse psikiyatrik semp-
tomlarla seyredebilen gecikmis norolojik sekellere
yol agabileceginin unutulmamas: gerekmektedir.
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Akrep Venomuna Bagh Gegcici Toksik
Miyokardit, Yeni Tedavi Yaklagimlar ile
Bir Olgu Sunumu

Transient Toxic Myocarditis Due to Scorpion
Envenomation, a Case Report with
New Therapeutic Strategies

OZET Akrep sokmalar: tiim diinyada oldugu gibi iilkemizde de yaygin olarak gériilmektedir. Akrep
sokmas siklikla hafif klinik bulgulara neden olmasina ragmen; pulmoner 6dem, hipotansiyon, kar-
diyojenik sok, siddetli néromuskiiler eksitasyon, multi-organ yetmezligi, konviilziyon, koma, hi-
potansiyona bagli ug-organ hasar1 gibi ciddi ve hayati tehdit edici komplikasyonlar ile de
sonuglanabilir. Mortalite ve morbiditenin en 6nemli nedeni kardiyovaskiiler komplikasyonlardir.
Burada kardiyojenik sok tablosu ile bagvuran ve akrep venomuna baglh toksik miyokardit tanis: alan
on sekiz aylik bir kiz hasta sunulmustur. Olgumuzda medikal tedavi ile kardiyak fonksiyonlar ve
laboratuvar bulgular1 9. giinde tamamen diizeldi. Bu yazida akrep sokmalarinda kardiyak kompli-
kasyonlarin mortal seyredebildigi gibi iyi bir tedavi ile hizla diizelebilecegi vurgulanmugtir.

Anahtar Kelimeler: Akrep zehirleri; miyokardit

ABSTRACT Scorpion envenomation occur in worldwide, and commonly seen in our country. Al-
though envenomation usually cause mild clinical findings, it may result in life-treating complica-
tion, such as; hypotension, coma, convulsion, multiorgan failure, severe neuromuscular excitation,
cardiogenic shock and pulmonary edema. Cardiovascular complications are the most important
cause of mortality and morbidity. Here, we presented a eighteen-month-old infant who diagnosed
with cardiogenic shock and toxic myocarditis due to scorpion envenomation. Cardiac and labora-
tory findings completely improved in our case on the 9* day. This article has been emphazed that
cardiac complication in scorpion envenomation may result in mortality, but appropriate medications
may provide rapid improvement.

Key Words: Scorpion venoms; myocarditis

Pediatr Heart ] 2014;1(4):372-5

inyada 1500 akrep tiirliniin yasadig1 bilinmektedir. Her yil tim

diinyada bir milyondan fazla akrep zehirlenme vakasi bildirilmek-

tedir. Tiirkiye’de ise 6zellikle Giiney ve Giineydogu Anadolu bol-
gelerinde akrep sokmasi sik rastlanan bir problemdir. Tiirkiye’de yasayan
akrepler, dort familyaya bagli 11 cins, 23 tiir olarak belirlenmistir. Akrep
sokmalarindan en stk Androctonus crassicauda ve Leiurus quinquestriatus
(sar1 akrep) tirleri sorumludur (Resim 1). Akrep sokmalarinin bir ¢ogu hafif
klinik semptomlarla seyrederken 6zellikle ¢ocuklarda ciddi morbidite ve
mortalite ile sonuglanabilir. Morbidite ve mortalitenin en 6nemli belirleyi-
cisi ise akut miyokardit ve akut pulmoner 6dem gibi kardiyopulmoner
komplikasyonlardir.!?

Pediatr Heart ] 2014;1(4)
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RESIM 1: Tirkiye'de en sik gériilen akrep tiirleri. A: Androctonus crassicauda B: Leiurus quinquestriatus (sari akrep).

I OLGU SUNUMU

On sekiz aylik kiz hasta akrep sokmasi nedeniyle
klinigimize getirildi. Biling bulanikligi, ates ve ta-
sikardisi olan hasta yogun bakim {initesine kabul
edildi. Hastanin klinigimize bagvurusundan 12 saat
once akrep tarafindan sol uyluk 6n yiiziinden ii¢
farkli yerden sokuldugu 6grenildi. Daha 6nce bili-
nen bir kalp hastalig1 yoktu. Hastanin fizik muaye-
nesinde genel durumu kétii ve letarjik idi. Kalp hiz1
190/dakika, tansiyon 80/40 mmHg, viicut 1sis1
37,6°C, solunum sayis1 70/dakika idi. Hastanin sol
uyluk bolgesinde 1x1 cm ¢aplarinda 3 adet erite-
matoz deriden kabarik akrep sokmasina bagh cilt
lezyonu saptandi. Kardiyak muayenede tasikardi ve
I/VIsistolik tifiirtim duyulan hastanin diger sistem
muayeneleri dogaldi. Laboratuvar tetkiklerinde ar-
teriyel kan gazinda pH: 7,44, pCO,: 23 mmHg, pO,:
61 mmHg SO,: %91, HCO5: 18.6 meq/L idi. Loko-
sit: 11.100/mm?3, hemoglobin: 11 g/dl, trombosit:
314.000/mm3, CK: 2120 U/L (0-145 U/L), CK-MB:
97 ng/ml (0-4.3 ng/ml), BNP: 1638 pg/ml (0-100
pg/ml), troponin I: 13.6 ng/ml (0-0.4 ng/ml) iken
diger laboratuvar bulgular1 normal idi. Elektrokar-
diyografi (EKG)’sinde kalp hizi 210/dakika (siniis
tasikardisi), normal aks, V;_5’de T negatifligi, V,_
4de 2 mm ST depresyonlar1 mevcuttu. Voltaj sup-
resyonu yoktu (Resim 2). Ekokardiyografisinde; sol
ventrikiil diyastol sonu ¢ap1 (LVEDD) 28 mm, sol
ventrikil sistolik ejeksiyon fraksiyonu (EF) %33,
kisalma fraksiyonu (KF) %15 ol¢iildi (Video 1).

Pediatr Heart ] 2014;1(4)

RESIM 2: Hastanin gelis aninda cekilen elektrokardiyografi gériintiis.

Akim hiz1 3 m/s olan birinci derece mitral yetmez-
lik saptandi. Hastaya akrep venomuna sekonder
toksik miyokardit tanis1 konuldu. Akrep antive-
nomu 5 cc (1 ampul) serum fizyolojik icerisinde 30
dakikada intravenéz inflizyon uygulandi. Furose-
mid ve 10 mcg/kg/dakika dozunda dobutamin bas-
landi. Vital bulgular1 yakin takibe alinarak sivi
elektrolit tedavisi diizenlendi. Tedavinin 4. gi-
niinde Troponin I ve Pro BNP degeri normale
dondii. EKG degisikleri ise 5. giinde normale
dondii. Tedavinin 9. giintinde ekokardiyografik
bulgular1 diizelen hasta taburcu edildi. Kontrol
ekokardiyografisinde LVEDD 23 mm, sol ventrikiil
EF %69, KF %37 ol¢tildii (Video 2). Hastanin labo-
ratuvar ve ekokardiyografi bulgular: Tablo 1’de g6-
rillmektedir.
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I TARTISMA

Akreplerin kuyruklarinda venom keseleri iceren ig-
neleri bulunur. Venomlar insanlarda iyon kanalla-
rin1 hedef alan, ¢ok sayida kiigtik peptid yapisinda
toksin igerirler. Bu toksinler sodyum, potasyum ve
kalsiyum kanallar {izerine etki gosterirler. Fakat
toksik etkilerden asil sorumlu olan a-toksinlerin
sodyum kanallarina olan etkisidir. Venom igerisin-
deki a-toksinler sodyum kanallarinin inaktive ol-
masini inhibe ederek uzamig depolarizasyona ve
bunun sonucunda néronal eksitasyona (sempatik ve
parasempatik aktivite artisi) sebep olur. Kardiyo-
vaskiiler toksisiteden sorumlu olan mekanizmalar;
koroner vazokonstriiksiyon sonucu miyokardiyal
iskemi ve katekolaminlerin indiikledigi miyokardit
kombinasyonudur. Ayrica toksinin direkt miyokard
fibrilleri iizerine olan toksik etkisinin de etkili ola-
bilecegi diisiiniilmektedir."** Bu mekanizmalar so-
nucunda miyokardiyal hipoperfiizyon ve akut
kardiyak disfonksiyon olusmaktadir. Miyokard per-
fiizyon sintigrafisi ile bu iskeminin gegici oldugu
gosterilmistir.> Olgumuzda da benzer sekilde miyo-
kard fonksiyonlar1 bozulmustur ve bu bozukluk te-
davinin 9. glininde normale dénmiistiir. Benzer
sekilde tilkemizden akrep sokmasina bagh toksik
miyokardit olan fakat kisa siirede miyokard fonksi-
yonlarinda diizelme olan olgular bildirilmigtir.*

Klinik bulgular iilkeden tlkeye farklilik gos-
termekle birlikte dort evrede incelenebilir (Tablo
2).! Pulmoner 6dem, hipotansiyon veya kardiyoje-
nik sok gelisen hastalar evre 3 olarak kabul edil-
mektedir. Olgumuz da evre 3 ile uyumlu idi.

TABLO 1: Hastanin laboratuvar ve
ekokardiyografi bulgulari.
Yatis 9. giin
LVEDD 28 23
EF 33 69
KF 15 37
MY (derecesi/akim hizi) 1/3,3 Minimal/2,2
Troponin | {ng/ml) 13.6 0.3
CK-MB (ng/ml) 97 <1
BNP (pg/ml) 1638 30

BNP: Brain natritiretik peptid; EF: Ejeksiyon fraksiyonu; KF: Kisalma fraksiyonu; LVEDD:
Sol ventrikil diyastol sonu basing; MY: Mitral yetmezlik.

Ulkemizde en sik goriilen akrep tiirii olan An-
droctonus crassicauda antivenomu Refik Saydam
Hifzisthha Merkezi tarafindan iiretilmektedir. Ya-
pilan caligmalarda antivenom tedavisinin etkinligi
tartismalidir. Tunus’da yapilan genis ¢aph bir ga-
hismada antivenom verilmesinin etkin olmadig:
gosterilmistir.” Amerika Birlesik Devletleri'nde ya-
pilan bir caligmada ise antivenom kullanimi son de-
rece efektif bulunmus fakat maliyetinin yiiksek
oldugu bildirilmistir. Bu nedenle sadece agir zehir-
lenmelerde (evre 3 ve 4) onerilmesi gerektigi vur-
gulanmigtir.”® Ozellikle ilk 1-4 saatte antivenom
tedavisi ile kardiyovaskiiler bulgularin 6nlenebil-
digini gosteren caligmalar da yayinlanmigtir.!!!2
Antivenom tedavisi olgumuzda akrep sokmasindan
12 saat sonra verilebilmistir. Hastamizda erken do-
nemde antivenom tedavisi uygulanmis olsayd: agir
kardiyak tutulum engellenebilirdi. Gékdemir ve

TABLO 2: Klinik evresine gére akrep zehirlenmesinde tedavi segenekleri.
Klinik evre Klinik Tedavi
1 Lokal bulgular Analjezik, lokal anestezik
2 Otonomik eksitasyon Antivenom, prazosin
Anksiyete, ajitasyon Oral benzodiazepinler
3 Pulmoner 6dem Yogun bakim, mekanik ventilasyon, antivenom, vazodilatdrler (prazosin gibi), nitrogliserin
Hipotansiyon ve kardiyojenik sok Antivenom, dobutamin infzyonu
Siddetli ngromuskiler eksitasyon Antivenom, benzodiazepin inflizyonu
4 Multi-organ yetmezli§i, koma, Destek tedavisi, mekanik ventilasyon, inotrop destek (dobutamin gibi),
konvulziyon, hipotansiyona bagli benzodiazepin infiizyonu
ug-organ hasari
374 Pediatr Heart ] 2014;1(4)
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ark.nin? yaptiklar bir caligmada akrep sokmasi olan
cocuklarda miyokard fonksiyonlar1 doku Doppler
ekokardiyografi ile degerlendirilmis ve normal ola-
rak bulunmustur. Neden olarak ilk 4 saat icerisinde
hastalara antivenom uygulanmis olmas: gosteril-
mistir. Cocuk hastalarda yapilan bagka bir c¢alis-
mada ise hastalar iki grupta incelenmistir.
Antivenom ile birlikte a-reseptor blokaji yapan
prazosin verilen grupta, sadece prazosin verilen
gruba gore klinik diizelme ¢ok daha hizli bulun-
mugtur.'® Maalesef tilkemizde prazosin bulunma-
maktadir. Bu nedenle ilk tercih dobutamin
olmaktadir. Dobutamin pulmoner 6dem ve sistolik
disfonksiyonu olan olgularda ilk secilecek ilaglar-
dandir. Bizim olgumuza da antivenom tedavisi ve
dobutamin tedavisi baglanildi. Ulkemizde yapilan
bir caligmada selektif a-1 reseptor antagonisti olan
doksazosinin prazosine alternatif, etkili bir ila¢ ol-

dugu gosterilmigtir.'*

Olgularin yaklasik 1/3 ile 1/2’sinde kardiyak
ileti sistemi anormallikleri goriiliir. Bunlar iceri-
sinde atriyal tagikardi, ventrikiiler ekstrasistol, T-
dalga negatifligi, ST-T dalgalarinda degisiklikler
ve nadiren dal bloklar goriilebilir. Sempatik sti-

mulasyon nedeniyle olustuklar1 diisiiniillmekte-
dir.! Olgumuzda da EKG’de sints tagikardisi, ST
segmentinde ¢okme saptanmistir ve bu bulgular beg
glin icerisinde ge¢mistir.

Yapilan ¢aligmalarda akrep sokmalarinda tro-
ponin I seviyelerinin klinik bulgularla yakin iligki-
sinin oldugu ve ciddi seyreden olgularda troponin
I seviyelerinin yiiksek oldugu gosterilmistir.!>1®
Benzer sekilde olgumuzun da troponin I seviyeleri
yiiksek idi. Ancak boyle bir genelleme yapmak i¢in
ileri caligmalara ihtiyag vardir.

0 SONUC

Sonug olarak ¢ocuklarda akrep sokmalar1 hayati
tehdit edici kalp tutulumuna veya gecici miyokar-
dite neden olabilir. Agir klinik formlarda olan has-
talara zaman kaybetmeden ilk dort saat igerisinde
antivenom tedavisi verilmelidir. Ayrica dobutamin
ve prazosin tedavileri baglanilmalidir. Fakat prazo-
sin tilkemizde olmadig1 i¢in doksazosin tedavisi iyi
bir alternatif olabilir. Erken baglanilan antivenom
ve destek tedavileri ile kardiyak fonksiyonlardaki
agir bozulmalar kisa siirede diizelebilir.
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Video 1: Hastanin gelis aninda Video 2: Hastanin dokuzuncu
cekilen dort bosluk ekokardiyografi guinde cekilen dért bosluk
gorintisd. ekokardiyografi gériintist
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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.

Editdrler 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 yapildiktan sonra yayimlanir.

Makale isleme alindiktan sonra, yayin haklar 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 sirasi degistirilemez.

YAYIN KURALLARI
BILIMSEL SORUMLULUK

Tiim yazarlarin gonderilen 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” 6gesinin 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 etk kurullarindan ve calismaya katilmig insanlardan “Bilgilendirilmis olur” (informed
consent) aldiklarini belitmek zorundadir.

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

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

®  Eger makalede direkt-indirekt ticari baglanti veya calisma i¢in maddi destek veren
kurum mevcut ise yazarlar; kullanilan ticari Grin, ilag, firma... ile ticari higbir iligkisinin
olmadigini ve varsa nasil bir iligkisinin oldugunu (konsiltan, diger anlasmalar), edi-
tore sunum sayfasinda bildirmek zorundadir.

YAZARLARA

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

e Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

e 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 belirtimelidir.

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

Arastirma makaleleri dergiye gnderilmeden 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.

e Makalelerin biyoistatistiksel kurallara uygunlugu yazarlarin sorumlulugundadir.

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayin dili Tirkge ve ingilizce'dir.

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

ingilizce makaleler ve ingilizce dzetler, dergiye gdnderilmeden nce 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) bélimiinde 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 digiince ve éneriler timuyle 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 bolimden, 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 bélim-
lerinden olugan, Ttirkge ve ingilizce)

- Girig

- Gereg ve Yontemler

- Bulgular

- Tartisma

- Sonug

- Tesekkur

- Kaynaklar

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

ren her tlrlli konu iin son tip literatiriinii de icine alacak sekilde hazirlanabilir. Yazarin o

konu ile ilgili basilmig yayinlarinin olmasi dzellikle tercih nedenidir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar



Olgu Sunumu: Nadir gorilen, 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, basilmis 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, Tiirkge 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 gésteren hastaliklar hakkinda,

soru-cevap seklinde hazirlanmig makalelerdir.

Yapisi:

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 arast)

Tibbi Kitap Degerlendirmeleri: Glincel degeri olan ulusal veya uluslararasi kabul gérmiis

kitaplarin degerlendirmeleridir.

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

YAZIM KURALLARI

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

SEKIL, RESIM, TABLO VE GRAFIKLER:

-Sekil, resim, tablo ve grafiklerin metin iginde gegtigi yerler ilgili ciimlenin sonunda belirtilme-
lidir. 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 ¢éziinlrlikte taranarak), sisteme eklenmelidir.

- Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin altindaki agiklamada belirtilmelidir.
- Daha 6nce basilmis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve
bu izin agiklama olarak 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 baghgi (Tiirkge ve ingilizce), tiim yazarlarin ad-soyadiari,
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, Tirkge 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).
- Turkge anahtar kelimeler Tirkiye 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 baghii [ ]
iginde ve ingilizce olarak yazilmalidir. Kaynaklar makalede gelis sirasina gére yazilmali ve
metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust Simge” olarak belir-
tilmelidir. Makalede bulunan yazar sayisi 6 veya daha az ise tiim yazarlar belirtiimeli, 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, say1, sayfa no'su belirtimelidir. Ornek:
Anici C, Oguz V. [Surgical Treatment Options According to Inferior Oblique Hyper-
function in Superior Oblique Palsy]. Turkiye Klinikleri J Med Sci 2011;31(5):1160-6.
Kitap igin; Yazar(lar)in soyad(lar)i ve isim(ler)inin basharf(ler)i, bdlim baslgi, edité-
riin(lerin) ismi, kitap ismi, kaginci baski oldugu, sehir, yayinevi, yil ve sayfalar belirtimeli-
dir. Omek:
Yabanci dilde yayimlanan kitaplar igin;
Underwood LE, Van Wyk JJ. Normal and aberrant growth. In: Wilson JD, Foster DW,
eds. Wiliams’ Textbook of Endocrinology. 1¢! ed. Philadelphia: WB Saunders; 1992.
p.1079-138.
Tiirkee kitaplar icin;
Tr A. [Emergency airway management and endotracheal intubation]. $ahinoglu 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 i¢in;
DOl tek kabul edilebilir on-line referanstir.
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