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Sevgili Okuyucularimiz,

2 O 1 yilinda pediatrik kardiyoloji alaninda Tiirkiye’'de iiretilen
calismalar1 yayinlamak iizere yola ¢iktigimiz “Pediatric
Heart Journal” dergisinin yayinina liziintii ile son verdigimizi sizlere du-

yurmak isterim.
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katkisi ile ayakta kalabilmeyi basardi. Ancak 2017 yilinda dergimizi ¢ika-
racak kaliteli yayin bulmakta yasanilan zorluklar, yayin yasamamizi son-
landirma konusunu giindeme getirdi. Yonetim Kurulumuzun da karari ile
dergimiz, elimizdeki son yazilar1 yayinlandiktan sonra iglevini sonlandira-

caktir.

Bu stiregte desteklerini esirgemeyen tiim pediatrik kardiyoloji ve kalp
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yazarlarimiza, derginin yayinlanmasi konusunda desteklerini veren Tiir-
kiye Klinikleri yénetim ve ¢alisanlarina, yayin kurulumuzdaki tiim arka-

daslarima sonsuz tegekkliir ederim.

Saygilarimla.

Prof. Dr. N. Kiirsad TOKEL
Editér
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Basal Electrocardiography and
Holter Monitoring Findings in
Children Presenting with Vasovagal Syncope

Vazovagal Senkoplu Cocuklarda
Bazal Elektrokardiyografi ve
Holter Monitorizasyon Bulgular

ABSTRACT Objective: This study aims to determine the basal electrocardiography and Holter mo-
nitoring findings of the children with vasovagal syncope. Metarial and Methods: This is a prospec-
tive review of 92 children with vasovagal syncope and 50 healthy children who were matched with
respect to age, sex and body mass index. All children had basal electrocardiography so that p-wave
dispersion (difference between maximum and minimum p-waves), QT interval (difference between
the onset of QRS complex and the end of T-wave), QT dispersion (difference between maximum
and minimum QT intervals), T-peak-to-T-end interval (interval between the peak and end of T-
wave) and T-peak-to-T-end dispersion (difference between maximum and minimum T-peak-to-
T-end intervals) were measured. Then, all children underwent Holter monitoring and heart rate
variability was assessed in the time domain analysis. Ninety-two patients with vasovagal syncope
underwent tilt-table test which had positive results in 42 children including 4 children with car-
dioinhibitory response, 12 children with vasodepressor response, 12 children with mixed response
and 14 children with postural orthostatic tachycardia syndrome. All two-tailed p values < 0.05 were
accepted as statistically significant. Results: When compared with healthy controls, tilt test positive
children had significantly slower heart rate, longer p minimum, longer p maximum, greater p-wave
dispersion, longer QT minimum, longer QT maximum, greater QT dispersion and longer T-peak-
to-T-end intervals in V2, V3, V4, V5 and V6 leads. The tilt test positive children had significantly
higher heart rate variability and longer T-peak-to-T-end intervals in V2, V5 and V6 leads than the
tilt test negative children (p<0.05 for all). Conclusion: Electrocardiography findings can be used to
decrease the need for the tilt-table test in children with vasovagal syncope.

KeyWords: Ambulatory electrocardiography; child; electrocardiography;
holter monitoring; tilt-table test; vasovagal syncope

OZET Amag: Vazovagal senkoplu ¢ocuklarda bazal elektrokardiyografi ve Holter monitorizasyonu
bulgularinin nasil degistiginin belirlenmesi amaglanmigtir. Gereg ve Yontemler: Yas, cinsiyet ve viicut
kitle indeksi bakimindan benzer 92 vazovagal senkoplu ¢ocuk ve 50 saglikli cocuk kargilastirildi. Ol-
gularin tiimiinde bazal elektrokardiyografi kaydedilerek p-dalgas: dispersiyonu (maksimum ve mini-
mum p-dalgalarimin farks), QT arahg: (QRS kompleksinin baslangici ve T-dalgasinin sonu arasindaki
fark), QT dispersiyonu (maksimum ve minimum QT araliklarinin farki), T-tepe-T-son aralig: (T-dal-
gasinin tepesi ve sonu arasindaki fark) ve T-tepe-T-son dispersiyonu (maksimum ve minimum T-tepe-
T-son araliklarimin fark) él¢tildi. Kalp hizi degiskenligini 6l¢mek i¢in olgularin tiimiinde 24 saat
boyunca elektrokardiyografi monitorizasyonu uygulandi. Vazovagal senkoplu 92 ¢ocuga tilt masa testi
yapilds; bu test 50 ¢ocukta negatif sonuglanirken 42 gocukta pozitif sonug (dérdiinde kardioinhibit6r
yanit, 12’sinde vazodepresor yamit, 12’sinde karigik yanit ve 14’tinde postural ortostatik tasikardi
sendromu) belirlendi. Cift tarafli p degerleri <0.05 ise istatistiksel olarak anlaml kabul edildi. Bulgu-
lar: Saglikli kontrol olgulariyla karsilastirildiinda, tilt pozitif gocuklarda kalp atim hiz1 daha diisiikti,
p minimum ve maksimum degerleri daha uzundu, p-dalgas: dispersiyonu daha genisti, QT minimum
ve maksimum degerleri daha uzundu, QT dispersiyonu daha genisti ve V2, V3, V4, V5 ve V6 elektrot-
larindaki T-tepe-T-son arahiklar1 daha uzundu. Kalp hiz1 degiskenligi ve V2, V5 ve V6 elektrotlarindaki
T-tepe-T-son araliklary, tilt testi negatif cocuklara gore tilt testi pozitif gocuklarda daha uzundu (hepsi
i¢in p<0.05). Sonug: Vazovagal senkoplu ¢ocuklarda tilt masa testine duyulan gereksinimi azaltmak
i¢in elektrokardiyografi bulgularindan yararlanilabilir.

Anahtar Kelimeler: Ambulatuar elektrokardiyografi; ¢ocuk; elektrokardiyografi;
holter monitorizasyonu; tilt masa testi; vazovagal senkop

Pediatr Heart ] 2016;3(3):89-96
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Ayhan PEKTAS et al.

BASAL ELECTROCARDIOGRAPHY AND HOLTER MONITORING FINDINGS IN CHILDREN PRESENTING...

asovagal syncope is most commonly ob-
‘ / served in children and adolescents, but the
precise pathophysiology of this clinical en-
tity still remains obscure. It has been hypothesized
that the nucleus tractus solitarii of the brainstem is
somehow activated by a triggering stimulus which
results in simultaneous enhancement of parasym-
pathetic nervous system and withdrawal of sympa-
thetic nervous system. On one end of the spectrum,
the enhancement of parasympathetic tonus leads
to the cardioinhibitory response which is charac-
terized by a decrease in heart rate and myocardial
contractility. On the other end of the spectrum, the
withdrawal of sympathetic nervous system causes
vasodilatation which leads to a drop in blood pres-
sure without much change in heart rate. The ma-
jority of people with vasovagal syncope have
a mixed response somewhere between these two
ends of the spectrum.!*

The head up tilt test has been considered as the
reference standard for the diagnosis of vasovagal
syncope in adults. However, recent guidelines of
the European Society of Cardiology report that
normal physical examination and electrocardiog-
raphy are sufficient to diagnose neurocardiogenic
syncope in children with a typical history. Thus,
tilt test should be used carefully for primary iden-
tification of patients with syncope.>”’

Electrocardiography findings related with p-
wave (the shortest duration, longest duration and
p-wave dispersion) reflect atrial depolarization
while those associated with QT interval (the short-
est interval, longest interval and QT dispersion)
indicate ventricular depolarization and repolariza-
tion. In addition, electrocardiography findings re-
lated with T-wave (T peak-to-T-end interval and
dispersion) reflect ventricular repolarization.
A 24-hour electrocardiography monitorization also
allows the evaluation of heart rate variability
which has been recently defined to examine the
well-being and autonomous innervation of the
heart.??

The present study aims to determine the basal
electrocardiography and Holter monitoring find-
ings of the children with vasovagal syncope.

90

I MATERIAL AND METHODS

This prospective study was approved by the Ethical
Committee of Afyon Kocatepe University Hospital
where it was conducted at the Department of Pe-
diatric Cardiology from May 2014 to April 2015.
All procedures contributing to this work comply
with the ethical standards of the Helsinki Declara-
tion of 1975, as revised in 2008. Written informed
consent was obtained from all participants and
their parents.

STUDY GROUP

The study group included 92 children presenting
with vasovagal syncope and 50 healthy children
who were matched with respect to age and sex. The
children presenting with vasovagal syncope had at
least two unexplained syncope attacks. The diag-
nosis of vasovagal syncope was based on history
and symptoms. In order to exclude any structural
cardiac diseases, American Society of Echocardio-
graphy guidelines were used to carry out an
echocardiography examination.!” The children
with structural cardiac diseases, the children with
arrhythmias, the children with neurologic diseases,
the children with psychiatric diseases and the chil-
dren who were using any drugs that could alter
heart rate and blood pressure were excluded from
the study.

ELECTROCARDIOGRAPHY MEASUREMENTS

Standard 12-lead electrocardiography was initially
obtained on all patients while they were lying in
a comfortable supine position within the outpa-
tient facility. The electrocardiograms were
recorded at a paper speed of 50 mm/s and a stan-
dardization of 0.5 mm/mV standardization. Such
an adjustment was made to prevent the superim-
position of R and S waves into the QRS complexes
that were located above or below them and, thus,
to allow more accurate measurement and calcula-
tion. During the recordings, all patients breathed
freely and did not speak. All of the electrocardio-
graphy measurements were made by the same pe-
diatric cardiologist (A.P.) who was blinded to the
patients.
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The electrocardiography measurements were
made with a ruler at three consecutive cardiac cy-
cles for each lead and the averages of these values
were used for final analysis. The intra-observer co-
efficient of variation was calculated to be 1.0% =
0.2% for p-wave duration, 1.2% =+ 0.4% for QT in-
terval and 1.1% + 0.1% for T peak-to-T-end inter-
vals.

The onset of the P wave was defined as the
junction between the isoelectric line and the be-
ginning of the deflection, and the offset of the P-
wave was defined as the junction between the
end of the P-wave deflection and the isoelectric
line. The P maximum was defined as the longest
duration and the P minimum as the shortest du-
ration among the 12 leads. The duration of the P
wave was measured in seconds. The difference
between maximum and minimum p-wave dura-
tions was defined as the p-wave dispersion (Fig-
ure 1).

The QT interval was measured in seconds
from the onset of QRS complex to the end of T-
wave. In order to distinguish between T- and U-
waves, the QT-interval was measured in lead IT and
if there were too many artifacts (i.e. T-wave am-
plitude very low) either lead III or V5 were used.
The QT dispersion was defined as the difference
between the maximum and minimum QT inter-
vals. Both maximum QT interval and QT disper-
sion measurements were corrected for heart rate
according to Bazzet’s formula (QTc=QT/VRR) (Fig-
ure 1).

The T-peak-to-T-end interval was measured
in milliseconds for each precordial lead and ob-
tained from the difference between the peak of the

FIGURE 1: The electrocardiographic measurements of P wave duration, QT
interval and T-peak-to-T-end interval.
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T-wave and the end of T-wave. T-peak-to-T-end
dispersion was defined as the difference between
the maximum and minimum T-peak-to-T-end in-
tervals in precordial leads V1 to V6 during a single
beat (Figure 1).

HOLTER MONITORING

In order to assess heart rate variability, all patients
underwent 24-hour electrocardiography moni-
toring (Reynolds Medical, Pathfinder Software
Version V8.255). All tapes were subsequently an-
alyzed by the same pediatric cardiologist (A.P.)
who was blinded to the patients. Heart rate vari-
ability was measured in the time domain, using
HRT View program (version 0.60-0.1 Software
Program, Munich, Germany). The normal and
aberrant complexes were discriminated, and all
adjacent intervals between normal beats (NN)
were collected over a period of 24 hours. All nor-
mal intervals were analyzed employing the time
domain method. The time domain analysis in-
cluded the mean of all normal R-R intervals (N-
N), the standard deviation of all normal RR
intervals (SDNN), the standard deviation of all the
5-minute normal RR interval means (SDANN),
the square root of the mean of the squared differ-
ences between successive normal RR intervals
over 24 hours (RMSSD), and the percentage of dif-
ferences between successive normal RR intervals
over 24 hours that are greater than 50 ms (PNN
50%).

HEAD UP TILT TEST

All patients presenting with vasovagal syncope un-
derwent head up tilt test. The tilt test was per-
formed in a quiet room with low lighting after 12
h of patient fasting from 8 PM to 8 AM.""2 No in-
travenous fluid infusions or pharmacological
provocation was used during the test. Patients were
monitored for continuous assessment of heart rate
and rhythm and conventional automatic arm cuff
blood pressure measurement in every 5 min. The
tilt test protocol consisted of the patient lying in a
supine position for 10 minutes while baseline elec-
trocardiogram and blood pressure recordings were
performed; then the patient was subsequently
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tilted to a head-up position at 70° for 20 minutes.
Whenever symptoms or alterations in blood pres-
sure or heart rate were observed, blood pressure
was recorded more frequently manually (in 30 sec-
ond intervals). Previous investigations documented
that relatively short protocols are convenient and
satisfactory to address the sensitivity and specificity

concerns.'>14

Forty-two patients reproducing syncope or
presyncope during tilting were defined as tilt test-
positive while fifty patients with no response at the
end of 20 min were defined as tilt test-negative ac-
cording to the Guidelines of Syncope of the Euro-
pean Society of Cardiology (version 2009).” Positive
response was also defined as at least one of the fol-
lowing signs with or without syncope: (1) brady-
cardia, which was characterized by heart rate <75
bpm in children of 4-6 years old, heart rate<65
bpm in children of 7-8 years old, heart rate <60
bpm in children over 8 years old, sinus arrest, sec-
ond degree atrioventricular block or higher, and
asystole for 3 seconds; (2) hypotension defined as
<80 mmHg in systolic blood pressure or decrease of
>15 mmHg and/or diastolic blood pressure <50
mmHg; and (3) junctional rhythm together with
escaped rhythm and accelerated idioventricular
rhythm '3

STATISTICAL ANALYSIS

Collected data were analyzed by Graphpad Prism
6.1. software program on computerized media.
Continuous variables were expressed as mean +
standard deviation (range: minimum-maximum)
and categorical variables were denoted as numbers
or percentages where appropriate. Statistical com-
parisons were performed by using unpaired Stu-
dent’s t test or one-way ANOVA followed by the
Bonferroni post hoc test. Two-tailed p values less
than 0.05 were considered to be statistically signif-
icant.

I RESULTS

This study reviews 50 healthy children, 50 children
presenting with vasovagal syncope and negative tilt
test and 42 children presenting with vasovagal syn-
cope and positive tilt test. The healthy controls, tilt
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test negative children and tilt test positive children
were statistically similar in aspect of age, sex,
height, weight and body mass index (p>0.05 for
each) (Table 1).

Table 2 summarizes the electrocardiography
findings of the study cohort. When compared with
the healthy controls, the tilt test positive children
had significantly slower heart rate, longer p mini-
mum, longer p maximum, greater p-wave disper-
sion, longer QT minimum, longer QT maximum,
longer OTc, greater QT dispersion and longer T-
peak-to-T-end intervals in V2, V3, V4, V5 and V6
leads (p<0.05 for each). The tilt test positive chil-
dren had significantly longer T-peak-to-T-end
interval peaks in V2, V5 and V6 leads than the
T-peak-to-T-end intervals in V2, V5 and V6
leads of the tilt test negative children (p<0.05 for
each).

Table 3 shows the Holter monitoring findings
of the children presenting with vasovagal syncope.
When compared with the tilt test negative
children, the tilt test positive children had signifi-
cantly higher RMSSD and PNN 50% (p<0.05 for
both).

I DISCUSSION

Vasovagal syncope is characterized with relative
inhibition of the sympathetic tonus and activation
of the parasympathetic tonus within the heart.'
The head up tilt test has been traditionally regarded
as the gold-standard test for vasovagal syncope. An
analysis of five studies that evaluate the head up tilt
test in adults indicates the sensitivity rates as 13%,
25%, 31%, 35% and 75% (median of 31%) whereas
the specificity rates were 100%, 100%, 95%, 92%
and 89% (mean of 95%) respectively.'® In a few pe-
diatric studies, the sensitivity for head up tilt test
varies from 43% to 49% and the specificity changes
between 93% and 100%.!” Therefore, the latest ap-
proach is that normal physical examination and
electrocardiography are sufficient to stop further
assessment in children with a typical history of re-
flex syncope.” The reason is that tilt test seems to
have high false-negative and -positive rates and
negative tilt test results do not exclude the diagno-
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TABLE 1: Demographic and clinical characteristics of

the study group.
Healthy Head up tilttest ~ Head up tilt test

controls (n=50)  negative (n=50) positive (n=42)
Age (years) 13.70.5 13.6+0.4 13.5+0.3
Male / Female 18/32 11/39 14/28

(36.0%/64.0%)  (22.0%/78.0%)  (33.3%/66.7%)
Height {cm) 158.1+1.2 156.3+1.8 159.11.7
Weight (kg) 49.2+2.1 47.8+1.7 48.7+1.9
Body mass index 19.7+05 19.3+0.5 18.9+0.5
{kg/m2)

sis of neurally mediated syncope. That’s why, the
tilt test should be used to support a diagnosis of re-
flex syncope if this diagnosis has not been proved
initially.'81?

It is well known that increased p-wave and QT
dispersion can be a sign of autonomic dysfunction
and autonomic tone may alter the duration of the
P wave by affecting atrial conduction velocity.? P-
wave dispersion is a simple and useful electrocar-
diographic marker reflecting inhomogeneous and
discontinuing propagation of sinus impulses.?! It

has been reported to be a useful marker in auto-
nomic neuropathy associated with diabetes melli-
tus and sickle cell disease.”>?* Kose et al. were the
first to evaluate the p-wave dispersion in patients
with cardiogenic syncope. They stated that p max-
imum and p-wave dispersion were significantly
greater in children with vasovagal syncope than in
controls. Moreover, p-wave dispersion was signif-
icantly greater in the tilt test negative group than in
controls.'? Likewise, the tilt test positive children
had significantly longer p minimum, longer p max-
imum and greater p-wave dispersion than the
healthy controls in this study. These alterations in
p-waves of the children with vasovagal syncope
can be attributed to the imbalance between sym-
pathetic and parasympathetic innervation which
ultimately impairs the electrical conduction system
within the atria.

The QT dispersion has been identified as a
non-invasive tool for the assessment of the het-
erogeneity of repolarization within the ventricu-
lar myocardium. The larger the QT dispersion, the
higher is the risk of reentry arrhythmias, and it is
not age or gender dependent.?*?* In apparently

TABLE 2: Electrocardiography findings of the study group.
Healthy controls (n=50) Head up tilt test negative (n=50) Head up tilt test positive (n=42)
Heart rate (beats/min) 86.8+2.5 81.0+2.1 77.5+1.9*
P minimum (sec) 0.03+0.001 0.04:0.001 0.04+0.001*
P maximum (sec) 0.07+0.002 0.08:0.002 0.09+0.003"
P dispersion 0.04+0.001 0.05+0.001 0.05+0.001*
QT minimum (sec) 0.33+0.01 0.36+0.02 0.36+0.02¢
QT maximum (sec) 0.31£0.02 0.31£0.03 0.32+0.03*
QT dispersion 0.040.01 0.05£0.001 0.050.001*
QTc 0.36+0.02 0.390.02 0.39+0.01*
T-peak-to-T-end (V1) 0.05+0.001 0.05£0.001 0.070.006
T-peak-to-T-end (V2) 0.05+0.004 0.06+0.001 0.06+0.002*t
T-peak-to-T-end (V3) 0.06+0.003 0.07£0.002 0.07+0.002*
T-peak-to-T-end (V4) 0.06+0.002 0.07+0.004 0.06+0.003*
T peak-to-T-end (V5) 0.06+0.003 0.06+0.004 0.07+0.005*t
T peak-to-T-end (V6) 0.060.005 0.06+0.002 0.07+0.002*t
T-peak dispersion 0.04+0.002 0.04:0.002 0.03x0.003

*There is statistically significant difference between healthy controls and tilt positive children (p<0.05).
t There is statistically significant difference between tilt negative and tilt positive children (p<0.05).

Pediatr Heart ] 2016;3(3)

93



Ayhan PEKTAS et al.

BASAL ELECTROCARDIOGRAPHY AND HOLTER MONITORING FINDINGS IN CHILDREN PRESENTING...

TABLE 3: Holter monitoring findings of the children with
vasovagal syncope.
Head up tilt Head up tilt test

test negative (n=50) positive (n=42)
Mean heart rate (beats/min) 82.3+1.3 81.3+1.4
Mean RR (msec) 734.7+12.2 740.9+13.3
SDNN {msec) 159.0+5.4 159.1£6.7
SDANN / 5 min (msec) 138.3£5.3 128.1+7.1
RMSSD (%) 53.3:3.1 65.0+4.3*
PNN (50%) 25.0+16.4 30.3+17.2"

*p<0.05 was accepted to be statistically significant.

SDNN-standard deviation of all RR intervals, SDANN/5 min-standard deviations of 5
minute mean values of RR, RMSSD-root mean square of successive difference of RR
intervals, PNN (50%)-percentage of successive difference of RR>50 msec for each 5
minute interval

healthy populations, QT dispersion greater than
50 ms is considered abnormal, indicating an in-
creased risk of arrhythmia and sudden death in
various clinical entities including cardiomy-
opathies, mitral valve prolapse, ischemic heart
disease, long QT syndromes and renal failure.?
Pathologic QT dispersion also seems to predict
premature atrial and ventricular contractions with
electroconvulsive therapy.?” In accordance, this
study also shows significantly longer QT mini-
mum, longer QT maximum and greater QT dis-
persion for the tilt test positive children when
compared with the controls. These changes re-
lated with QT interval can be due to the auto-
nomic dysfunction which simultaneously causes
vasovagal syncope and contravenes the propaga-
tion of electrical stimuli throughout the ventric-
ular myocardium.

T-peak-to-T-end interval is a marker of trans-
mural dispersion of surface electrocardiography,
which indicates ventricular repolarization. This in-
terval also points out the risk of arrhythmia for
both congenital and acquired ion channel diseases
that lead to ventricular arrhythmias.”® Prolonged
T-peak-to-T-end interval was associated with the
ventricular tachycardia in high risk patients who
have organic heart disease.?3

In an Iran study, the T-peak-to-T-end interval
in lead V1 and T-peak-to-T-end dispersion were

94

detected to be significantly larger in patients with
a positive tilt test. Thus, it was suggested that ven-
tricular repolarization might have been impaired
in children presenting with vasovagal syncope.?! In
this study, the tilt test positive children had signif-
icantly longer T-peak-to-T-end intervals in V2, V3,
V4, V5 and V6 leads than those of the same leads in
healthy children. When compared with tilt test neg-
ative children, the tilt test positive children were also
found to have significantly longer T-peak-to-T-end
intervals in V2, V5 and V6 leads. The significant pro-
longation in T-peak-to-T-end intervals of the tilt test
positive children may designate a delay in the ven-
tricular repolarization process which may have been
induced by the disturbance in the autonomic inner-
vation of the heart.

Heart rate variability has become a popular
indicator for autonomic imbalance.?* Longin et al.
compared short-term heart rate variability in-
dices of healthy children and children with syn-
cope or pre-syncope symptoms, and came up
with sympathetic predominance.®® However, Ak-
caboy et al. failed to show that the children with
vasovagal syncope had significantly different
heart rate variability with respect to healthy con-
trols.3* On the other hand, two studies reported
that heart rate variability indices were aug-
mented by parasympathetic predominance in
syncope patients.3?3> Similarly, tilt test positive
children in this study had significantly higher
RMSSD which referred to an increased parasym-
pathetic tone of the heart. Such discrepancy
might be attributed to the differences in the
methodology adopted for the assessment of heart
rate variability.

To the best of our knowledge, this is the first
study to evaluate the resting electrocardiography
findings of the vasovagal syncope patients within
a larger context. This context includes the data re-
lated with p-wave, QT-interval, T-wave and heart
rate variability. The present study indicates that the
children presenting with vasovagal syncope have
significantly greater p-wave dispersion, greater QT
dispersion, prolonged T-peak-to-T-end intervals
and increased heart rate variability than the
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healthy children. These findings imply that resting
electrocardiography can be used to indicate auto-
nomic dysfunction in the heart and, thus, to de-
crease the need for the head up tilt test in children
presenting with vasovagal syncope.

The power of the present study is limited by
the small sample size, the lack of frequency domain
measures for heart rate variability, the absence of
longitudinal data and the controversial interpreta-
tion of heart rate variability patterns in patients

with vasovagal syncope. Further research is war-
ranted to analyze the significance of resting elec-
children with
vasovagal syncope and to include heart rate vari-

trocardiography findings in

ability time and frequency domain analysis of heart
rate variability in this analysis.
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in Young Patients with Cardiomyopathies and

Atypical Ventricular Arrhythmias

Atipik Ventrikiiler Aritmili ve

Kardiyomyopatili Cocuklarda ve Geng Erigkinlerde
Kardiyak Manyetik Rezonans Goriintiilemenin Roli

ABSTRACT Objective: Cardiac magnetic resonance imaging (CMRI) is a useful tool in assessing pa-
tients with cardiomyopathy. The current study evaluated the CMRI results of children and young
adults with suspected cardiomyopathies and atypical ventricular arrhythmias. Material and Meth-
ods: A total of 55 patients who underwent CMRI for suspected cardiomyopathy between July 2012
and February 2014 were analyzed the results of CMRI. Results: The mean patient age was 11.59+5.6
years and the mean patient weight was 42.3+23.1 kg. Echocardiographic findings were as follows:
normal in 26 (47%), hypertrophic cardiomyopathy (HCM) in 13 (24%), right ventricular dysfunc-
tion and dilatation in 7 (13%), left ventricular noncompaction in 5 (9%); restrictive cardiomyopathy
(RCMP) in 1 (2%), and borderline left ventricular dilatation and dysfunction in 3 (5%) patients. In
patients with normal echocardiographic findings (n: 26), CMRI was obtained due to atypical ven-
tricular arrhythmias or clinical complaints suggestive of significant arrhythmias. CMRI was unre-
markable in 9/26 patients (35%), arrhythmogenic right ventricular dysplasia (ARVD) was found in
6 (23%), left ventricular non-compaction in (LVNC) 1 (4%), borderline septal hypertrophy in 2 (8%),
and non-specific abnormal findings in 8 (30%). CMRI results in the rest of the patients were as fol-
lows: ARVD or suspected-ARVD in 7, HCM in 13, left ventricular noncompaction in 5, RCMP in 1,
and non-specific minor findings in 3. Conclusion: Cardiac magnetic resonance imaging is a safe and
useful tool and has a critical role in the evaluation of children and young adults with suspected car-
diomyopathies and atypical ventricular arrhythmias and is often superior to echocardiography.

Keywords: Cardiomyopathy; children; magnetic resonance imaging; arrhythmias

OZET Amag: Kardiyak Manyetik Rezonans Goriintiileme (CMRI), kardiyomiyopatili hastalarin de-
gerlendirilmesinde yararl bir aragtir. Bu ¢aligma, kardiyomiyopati ve atipik ventrikiiler aritmi siip-
hesi olan ¢ocuklarin ve geng erigkinlerin CMRI sonuglarini aragtirmigtir. Gereg ve Yontemler:
Temmuz 2012 ile $ubat 2014 arasinda kardiyomiyopati siiphesiyle CMRI yapilmig 55 hastanin so-
nuglar analiz edildi. Bulgular: Ortalama hasta yag1 11,59+5,6 y1l ve ortalama hasta agirhig1 42,3+23,1
kg idi. Ekokardiyografi bulgular1 sunlardi: 26'sinda (% 47) normal, 13'tinde (% 24) hipertrofik kar-
diyomiyopati (HKM), 7’sinde (%13) sag ventrikiil disfonksiyonu ve dilatasyon, 5’inde (%9) sol ven-
trikiil nonkompaction; 1’inde (%2) restriktif kardiyomiyopati (RCMP) ve 3 (%5) hastada borderline
sol ventrikiil dilatasyonu ve disfonksiyonu vardi. Normal ekokardiyografi bulgular: olan hastalarda
(n: 26), atipik ventrikiiler aritmiler veya belirgin aritmileri diisiindiiren klinik yakinmalara bagl ola-
rak CMRI ¢ekildi. Kardiyak manyetik rezonans goriintiileme 9/26 hastada (%35) 6zelliksiz iken,
aritmojenik sag ventrikiil displazisi (ARVD) 6 hastada (%23), sol ventrikiil non-kompaksiyon 1 has-
tada (%4), borderline septal hipertrofi 2 hastada (%8) ve non-spesifik anormal bulgular 8 hastada
(%30) saptandi. Hastalarin geri kalaninda Kardiyak manyetik rezonans goriintiileme sonuglar: sun-
lardi: ARVD veya siipheli-ARVD; 7, HCM; 13, sol ventrikiil non-kompaksiyonu; 5, RCMP; 1 ve
non-spesifik min6r bulgular; 3 kiside saptandi. Sonug: Kardiyak manyetik rezonans goriintiileme,
gtivenli ve kullanigh bir aragtir. Kardiyomiyopati ve atipik ventrikiiler aritmilerden siiphelenilen ¢o-
cuklarin ve geng eriskinlerin degerlendirilmesinde kritik bir role sahip olup genellikle ekokardi-
yografiden daha tstiindiir.

Anahtar Kelimeler: Kardiyomyopati; ¢ocuk; magnetik rezonans gériintiileme; aritmiler
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ardiovascular magnetic resonance imaging
C (CMRI) is an effective noninvasive tech-

nique in evaluating the impact of congeni-
tal and acquired pediatric heart diseases on the
functional and anatomic structures of the heart.!? It
has the abilities of presenting 3D data, measuring
the ventricular volumes ,ejection fraction and great
vessel flow, providing myocardial tissue character-
ization, and assessing myocardial perfusion.? CMRI
emerges as an important research development
area in the field of cardiomyopathies (CMPs).

Since its emergence, CMR has become a pop-
ular imaging technique for the diagnosis and fol-
low-up of CMPs. While echocardiography, being
usually the first step in evaluation of the CMPs, in-
volves hidden risks with its limited acoustic win-
dow, cardiac MRI, on the other hand, provides
replicable, accurate evaluation of myocardial mor-
phology, function, perfusion, and tissue damage in
anon-invasive and all-included approach.** There-
fore, CMRI has evolved to be a widespread valu-
able diagnostic tool for CMP, and to be a new
standard in the evaluation of cardiac function.

CMRI is used for various purposes such as: the
evaluation of pre/post therapy of hypertrophic and
dilated CMPs, in differential diagnosis of RCM and
constrictive pericarditis, the evaluation of myocar-
dial damage in acute and chronic CMPs, and the
assessment of myocardial involvement in systemic
diseases such as amyloidosis and sarcoidosis.® In di-
lated CMP, CMRI can aid in determining the aeti-
ology of the disease including coronary artery
anomalies, idiopathic disease, secondary causes
such as myocarditis or neuromuscular disorders.”

Following the intravenous (IV) administration
of gadolinium, late-enhancement MRI is crucial in
the diagnosis of myocardial tissue abnormalities® such
as infarction, fibrosis, and deposition of extracellular
materials like amyloid proteins.®'° Therefore, CMR
is important in the diagnosis, risk assessment, and the
management of such conditions.!!

In this manuscript, performance of CMRI is
evaluated in young patients with suspected car-
diomyopathy and atypical ventricular arrhythmias.
The results are presented in details.
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I MATERIAL AND METHODS
STUDY POPULATION

A retrospective study was conducted in 55 patients
with mean age of 11.59+5.6 years (range 1-30
years) who underwent CMRI for suspected car-
diomyopathy at the Pediatric and Genetic Ar-
rhythmia Center at ........... University Hospital
between July 2012 and February 2014. Clinical fea-
tures and the physical examinations were docu-
mented from medical records and the
echocardiographic images were reviewed from the
computer database. Data included age at diagnosis,
gender, weight, height, clinical presentation, fam-
ily history, physical examination findings
(cyanosis, heart murmur, arrhythmia, heart fail-
ure), electrocardiography (ECG), 24-hour ambula-
tory ECG recording results, initial and last
echocardiogram findings, and CMRI results. The
patients with congenital heart diseases were ex-
cluded from the study. Findings in echocardiogra-
phy and CMRI were classified as normal, LV
noncompaction, suspected-ARVC, DCM, RCM,
HCM, and other non-specific findings. As non-spe-
cific findings, LV diastolic dysfunction, LV dilata-
tion, RV diastolic dysfunction, biventricular
systolic dysfunction and mild ventricular dilatation

were found.

DIAGNOSTIC EQUIPMENT

Rhythm Assessment

A 12-lead ECG (Mortara, VERITAS, Milwaukee,
WI, USA) and a 24-hour ambulatory ECG moni-
toring (Lifecard CF, Spacelife healthcare, Germany)
were obtained in all patients. Event recorder
(Beam, BHC Health Care, Stolberg, Germany) was
used in patients with suspected paroxysmal ar-
rhythmias.

Echocardiographic Imaging

Echocardiographic examination was performed
using Vivid-6 ultrasound device with 6S or 3S
(Vivid S6, GE Medical Systems, Milwaukee, WI,
USA) and 3 MHz transducers equipped with har-
monic imaging. Two-dimensional, Doppler (pulse
wave, continuous wave and color), and M-mode

Pediatr Heart ] 2016;3(3)
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echocardiography were performed at resting con-
dition by one of the investigators. Images were
taken in the long axis parasternal view, the three
short axis views (basal, mid, apical) and the 2, 3 and
4 chamber apical views. All images were obtained
according to AHA segmental analysis standards.!
An ECG was recorded simultaneously with the
echocardiogram.

Offline analysis was then performed on the
digitally stored images (EchoPac, GE vingmed,
Horthen, Norway)

Cardiovascular Magnetic Resonance Imaging

Our CMRI protocol was performed using a 1.5-T
scanner (Achieva Nova, Philips Healthcare) with
maximum gradient strength of 33 mT/m and a 5-
element phased-array coil (SENSE [sensitivity en-
coding] Cardiac, Philips Healthcare). The study
usually includes morphologic fast spin-echo black
blood sequences with and without fat suppression,
cine single-shot free-precession (steady-state free-
precession) sequences, phase-contrast sequences,
and late-enhancement 3D T1-weighted fast-field
echo inversion recovery sequences obtained 10-15
minutes after the IV administration of 0.2 mmol/kg
of a gadolinium-based contrast agent. All images
were obtained with breath-holding along the two-
chamber plane, the four-chamber long-axis plane,
and the short-axis plane.

Functional evaluation is implemented on the
cine short-axis images, encompassing the LV and
RV from base to apex (8-12 contiguous slices) to
obtain a volumetric evaluation using a dedicated
workstation (ViewForum, Philips Healthcare).

The pediatric patients, who were not able to
hold the breath on MRI device, received general
anesthesia under the supervision of an experienced
cardiac anesthesist with a good understanding of
congenital heart disease.

STATISTICAL ANALYSIS

The statistical evaluation of the data was performed
using the SPSS for Windows, Version 17.0 software
package (SPSS Inc, Chicago, IL). Categorical vari-
ables were presented as absolute and percent fre-
quencies, whereas quantitative variables were

Pediatr Heart ] 2016;3(3)

summarized as means-standard deviations (SD).
The chi-square test was used in comparing the pa-
rameters.

I RESULTS

The demographics of patients were as follows:
60% male vs 40% female gender, mean age (years)
of 11.59+5.6 (range 1-30), mean weight (kg) of
42.3+23.1 (range: 6-88), mean height (cm) of
143.03+32.5 (range:63-183).

The echocardiographic findings of patients were
as follows: 47% normal (n:26), 24% HCM (n:13), 13%
right ventricular dysfunction and dilatation (sus-
pected ARVC, n:7), 9% LV non-compaction (n:5),
2% RCM (n:1), 5% borderline left ventricular dilata-
tion and dysfunction (n: 3) (Table 1).

CMR findings of patients: 22% normal (n:12),
18% ARVC or suspected-ARVC (n:10), 27% HCM
(n:15), 11% LV non-compaction (n:6), 2% RCM
(n:1), 20% non-specific minor findings (n:11),
(Table 2, Figure 1-4).

TABLE 1: Echocardiographic findings of
patients who underwent *CMR imaging (n:55).

Results n
Normal 26
Hypertrophic cardiomyopathy 13
Right ventricular dysfunction and dilatation (suspected ARVG*) 7
Left ventricular noncompaction 5
Restrictive cardiomyopathy 1

Borderline left ventricular dilatation and dysfunction 3

*CMR: Cardiac magnetic resonance imaging; “*ARVC: Arrhythmogenic right ventricu-
lar cardiomyopathy.

TABLE 2: CMR* findngs of patients.

Results n
Normal 12
Arryhythmogenic right ventricular cardiomyopathy or suspected ARVC**10
Hypertrophic cardiomyopathy {one case with partial noncompaction) 15
Right ventricular dysfunction and dilatation (suspected ARVC**) 7
Left ventricular noncompaction {two cases with partial noncompaction) 6
Restrictive cardiomyopathy 1

Non-specific findings 11

*CMR: Cardiac magnetic resonance imaging; **ARVC: Arrhythmogenic right ventricu-
lar cardiomyopathy.
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FIGURE 1: The cardiac magnetic resonance image showing the left ventri-
cular non- compaction in a 16 years old male patient.

FIGURE 2: The cardiac magnetic resonance image of the arrhythmogenic
right ventricular dysplasia in a 4 years old female patient.

The comparison of echocardiography vs.
CMRI in terms of the number of diagnoses was
summarized in Figure 5. The break down of diag-
noses is as following where the first figures are of
echocardiography and the second figures are of
MRI; Normal findings (26 vs 12), HCM (13 vs 15),
ARVC (7 vs 10), LVNC (5 vs 6), RCM (1 vs 1), and
non-specific findings (3 vs 11). It is remarkable that
number of diagnoses in CMRI is considerably
higher than echocardiography (p=0.0001) (Figure
5).

Patients with normal echocardiography find-
ings and those with arrhythmias noted to have fol-
lowing findings: 65% atypical PVCs (n: 17), %19
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polymorphic-atypical VT (n: 4), 16% palpitations
and syncope (n: 5). The results of CMR in these pa-
tients showed: normal findings in 35% (n: 9),
ARVCin 23% (n: 6), LV non-compaction in 4% (n:
1), borderline septal hypertrophy in 8% (n: 2), non-
specific findings in 30% (n:8).

Among total 15 HCM patients, four indiduals
(27%) had myocardial scars and three had arrhyth-
mias (PVCs). While two of 11 patients (18%) with-
out scars showed arrhythmias, ventricular
arrhythmias were noted in three of four patients
(75%) with myocardial scars (Figure 6). An ICD
was implanted in 3 of 4 patients with scars since
they also had history of syncope and sudden car-

diac deaths in the family.

FIGURE 3: The cardiac magnetic resonance image of the hypertrophic car-
diomyopathy without scar in a 12 years old male patient.

FIGURE 4: The cardiac magnetic resonance image showing the restrictive
cardiomyopathy in a 10 years old female patient.
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FIGURE 5: Comparison of echocardiography and CMR imaging in terms of diagnostics. Y- axis shows number of patients with diagnosis using echo or CMR.

I DISCUSSION

Cardiovascular magnetic resonance imaging is a
useful technique allowing the identification of
many types of cardiac pathologies from ischemic
myocardial disease to myocardial inflammatory
disease and different types of cardiomyopathies.!"!?
This study demonstrated significant benefits of
CMRI in young patients with cardiomyopathies
and atypical ventricular arrhythmias.

An important advantage of CMRI over other
imaging techniques is the detection of myocardial
scarring and fibrosis with gadolinium contrast en-
hancement technique. Although transthoracic
echocardiography (TTE) is a practical, cheaper and
non-invasive method which is accepted generally
as “gold standard” for the diagnosis of CMPs, it has
some technical constraints; reliable and quantita-
tive determination of LV wall thickness depends
on adequate acoustic windows. Therefore, a nor-
mal TTE might possibly underdiagnose the disease
in the case of suspected cardiomyopathy. Although
the efficacy and superiority of CMRI for the diag-
nosis of CMPs in adult patients have been shown in
many studies, pediatric studies are limited in this
area.'*'® Our study was performed at a pediatric
center with majority of patients in the childhood
and young adults.

Pediatr Heart ] 2016;3(3)

FIGURE 6: A 14 years old male patient with hypertrophic cardiomyopathy.
The arrow shows the scar tissue in interventricular septum detected by car-
diac magnetic resonance image.

Hypertrophic cardiomyopathy is one of the
most common hereditary cardiac diseases and is the
most common type of cardiomyopathy. CMRI is an
auxiliary and reliable technique in the diagnosis or
confirming the diagnosis of HCM. It has been
shown to be superior to TTE in atypical segment
involvement such as mild hypertrophy or hyper-
trophy of the apical and lateral walls where diag-
nosis can be overlooked with TTE. More
importantly, massive hypertrophy, which is im-
portant for the individual risk grading and the de-
cision of Implantable Cardioverter Defibrillatior
(ICD) implantation, can be determined easily and
more accurately with CMR rather than TTE
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Comparing TEE and CMR in the diagnosis of
HCM; Rickers et al. have reported that despite the
LV wall thickness in all segments was found to be
normal (<12 mm) with TTE in 3 (6%) of 48 patients
including in the study, hypertrophy was detected
in the anterolateral LV free wall with CMR imag-
ing.'* In the same study, it has been shown that de-
spite maximum wall thickness was detected as <30
mm in 42 patients with TTE, more significant wall
thickness (= 30 mm) has been shown in 6 of these
patients with CMRI. They concluded that TTE is
inadequate compared to CMRI in determination of
the magnitude of the hypertrophy especially more
so in the basal anterolateral LV free wall.

The presence of myocardial fibrosis detected
by late gadolinium enhancement technique in the
CMRI has been shown to play an important role in
determining morbidity and mortality in adult pa-
tients with HCM. Presence of scar tissue by CMR
imaging has been associated with arrhythmias, sud-
den death, ventricular dilation and heart failure.
Therefore besides diagnostic role, CMR imaging
also provides important information about the man-
agement of the treatment.!” On the other hand,
Campton et al reported that echocardiography iden-
tified myocardial scarring with a high sensitivity
and negative predictive value when compared to
the presence of LGE by CMRI and TTE screening
cannot substitute for CMRI." In addition, Slesnick
et al. studied 34 pediatric HCM patients with CMR
using 1.5 Tesla magnet and observed that six of
those patients had evidence of late gadolinium en-
hancement (LGE).!° The incidence of ventricular
tachycardia (VT) in these patients was higher com-
pared to those without VT (including non-sustained
VT) and an ICD was implanted in 5 of them. Fur-
thermore, El Saiedi et al recommended that CMR
should be performed for patients with HCM to de-
tect fibrosis and patients at high risk for developing
heart failure as there is significant correlation be-
tween percentage LGE in children with HCM and
parameters of NYHA classification, LVOT pressure
gradient and LV myocardial mass.” In our study,
similarly, the frequency of ventricular arrhythmias
was 75% in patients with scar and 18% in those
without scar. An ICD was implanted in 3 of 4 pa-
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tients with scars since they also had history of syn-
cope and sudden cardiac deaths in the family. Fi-
nally, an LGE prevelance of 27% in our patient
populations is in line with the literature.?

Arrhythmogenic right ventricular cardiomy-
opathy is a genetic cardiomyopathy where right
ventricular muscle is replaced by the fibro-fatty tis-
sue. ARVC is characterized by a high incidence of
ventricular arrhythmias with an increased risk of
sudden cardiac death. Cardiac magnetic resonance
imaging is an important method for the diagnosis of
ARVC because it allows for three-dimensional im-
aging of ventricles. Several studies demonstrated
that CMR imaging has high sensitivity and speci-
ficity in the diagnosis of ARVC.?! Liu et al. have re-
ported that the diagnosis could be performed with
CMR imaging in cases referred to their center with
suspected ARVC even in those who did not meet
Task Force Criteria. In addition, in some cases who
were not diagnosed yet, it has been determined
with CMRI that there were structural or functional
abnormalities, which would change the manage-
ment.?”? In our study, while 7 patients were diag-
nosed with ARVC using TEE, 10 patients were
diagnosed with CMRI. In our study, while non-
specific minor findings such as left ventricular di-
latation and borderline dysfunction were detected
in only 3 patients with TTE, similar findings were
found in 11 patients with CMRI.

Left ventricular non-compaction is an uncom-
mon and poorly understood myocardial dysfunc-
tion characterized by prominent trabeculations
with deep intertrabecular recesses in the left ven-
tricular myocardium. The diagnosis of LVNC is
typically made via TTE, however today there are
no universally accepted evaluation criteria for TTE
results. Cardiac magnetic resonance imaging is in-
creasingly being used in the evaluation of suspected
LVNC adult patients.” Thuny et al. have performed
both TTE and CMR imaging within the same week
on 16 adult patients with a diagnosis of LVNC.? In
their study, it was reported that CMR imaging was
superior to TTE in determining the extension of
non-compaction. In addition, CMRI was found to
be effective in providing complementary morpho-
logical information to TTE results.
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Cardiovascular magnetic resonance imaging
may also help clarify (and even alter) diagnosis by
demonstrating the presence of prominent trabecu-
lations consistent with a diagnosis of LV noncom-
paction in patients initially diagnosed as apical
HCM. A previous pediatric study showed that
CMRI had a high sensitivity and specificity in dif-
ferentiating LVNC from the normal heart or other
CMPs." In our study, while five patients were di-
agnosed with LVNC using TTE, CMR was able to
diagnose six patients with LVNC.

Ventricular tachyarrhythmia is the most com-
mon cause of sudden cardiac death in the devel-
oped countries.”® Under the age of 30, HCM,
myocarditis and congenital heart diseases are
among the common causes of ventricular tachy-
cardia. The relationship between CMP and ven-

tricular arrhythmias is well known. Electrocardio-
graphy was found to be abnormal in most of the
patients with CMP. Therefore, normal ECG and
24-hour Holter monitoring may be helpful to ex-
clude the diagnosis of CMP.?* Our findings demon-
strate the importance of CMR in the cases with
clinical suspicion of CMP due to atypical ventricu-
lar arrhythmias despite a normal TTE assessment.

In conclusion, the current study demonstrates
that CMR is superior to TTE in the clinical diagno-
sis of CMP in the pediatric age group as well as in
young adults. In general, although TTE is recom-
mended to be done before CMR for the diagnosis of
CMP, CMR is highly useful in the diagnosis of cases
with normal TTE findings if clinical suspicion of
CMP is high. Further studies are needed to better
delineate the indications of CMR in such patients.
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Salmeterol Kullanimina Bagh Gelisen
Nadir Bir Aritmi: Akselere Ventrikiiler Ritim

A Rare Arrhythmia Due to Salmeterol Treatment:
Accelerated Ventricular Rhythm: Case Report

OZET Uzun etkili beta2-agonistleri kronik obstriiktif akciger hastaliginin tedavisinde sik kullani-
lan ajanlardandir. Bu ajanlarla olan beta adrenerjik stimulasyon kalp tizerinde aritmilere neden ola-
bilir, kalp hizini arttirabilir. Literatiirde bu ajanlarin kullanimi sonrasi aritmi olusan az sayida vaka
tanmimlanmigtir. Bu yazida salmeterol kullanimi sonras: akselere ventrikiiler ritim gelisen ondért
yasinda bir kiz hasta sunulmustur.

Anahtar Kelimeler: Akselere ventrikiiler ritim; elektrokardiyografi; salmeterol; tedavi

ABSTRACT Long acting beta agonists are among commonly used agents in the treatment of chronic
obstructive pulmonary disease. Beta adrenergic stimulation caused by these agents may lead to ar-
rhythmias and increase in heart beat. In the existing literature, there are few cases defined with ar-
rhythmia after the use of these agents. Here we presented a fourteen-years-old female patient with
accelerated ventricular rhythm after the use of salmeterol.

Keywords: Accelerated ventricular rhythm; electrocardiography; salmeterol; therapy
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zun etkili betay-agonistleri kronik obstriiktif akciger hastaliginin

(KOAH) tedavisinde sik kullanilan ajanlardandir. Bu ajanlarla olan

beta adrenerjik stimulasyon kalp iizerinde aritmilere neden olabi-
lir, kalp hizini arttirabilir.!? Literatiirde bu ajanlarin kullanimi sonras: aritmi
olusan az sayida vaka tanimlanmistir. Bu yazida salmeterol kullanimi son-
ras1 akselere ventrikiiler ritim gelisen bir kiz hasta sunulmustur.

I OLGU SUNUMU

Ondort yasinda astim/KOAH nedeniyle takipli kiz hastaya salmeterol teda-
visi baglandiktan sonra ¢arpinti hissetmesi nedeniyle poliklinigimize bas-
vurdu. Hastanin elektrokardiyografik incelemesinde kalp hizi: 73 atim/dk,
normal sinis ritmi, QTc: 413 msn olarak saptandi. ST-T degisikligi yoktu.
Kalp hiz1 degiskenligi incelemesinde zaman 6l¢iitlerinden SDNN: 232 msn,
SDANNI: 242 msn, rMMSD: 75 msn, PNN50: %38, frekans olciitlerinden
Toplam gii¢: 8920 msn?, LF: 1498.1 msn?, HF: 980.5 msn?, LF/HF: 1.5 olarak
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saptandi. Ekokardiyografisinde normal bulgular
mevcuttu. Hastanin laboratuar incelemesinde he-
mogram, biyokimya ve tiroid fonksiyon testleri
normal olarak saptandi. 24 saatlik ritim holter kay-
dinin incelemesinde tiim derivasyonlarda, normal
siniis ritminin devaminda tiim giin sik sik tekrarla-
yan, 5-6 atim siiren, genis QRS ve bifazik T dalgas
olan, daha sonra tekrar normal siniis ritmine dénen
akselere ventrikiiler ritim goriilmesi {izerine sal-
meterol tedavisi kesildi (Sekil 1). Tedavi kesildikten
sonra sikayeti gerileyen hastanin ¢ekilen kontrol
24 saatlik ritim holteri normal olarak saptanda.

I TARTISMA

Salmeterol KOAH tedavisinde sik kullanilan uzun
etkili betay-agonist ajanlardir. Literatiirde bu ajan-
larla aritmi tanimlanan vaka sayist azdir. Litera-
tirde yapilan bircok caligmada bu ajanlarin
glvenilir oldugu ve aritmi riskini arttirmadig be-
lirtilmigtir. Hanrahan JP. ve ark. 1429 hasta ve 5226
holter kaydini incelemisler ve uzun etkili beta ago-
nist verilen grup ile plasebo verilen grup arasinda
aritmi agisindan anlamli bir fark bulamamiglardir.?
Ferguson GT. ve ark. Salmeterol verilen grup ile
plasebo verilen grup arasinda kardiyak yan etkiler
yontinden anlaml fark saptamamiglardir.® Kusu-
noki Y. ve ark. ise bronkodilator kullanimi ile sup-
raventrikiiler prematiir atim arasinda bir iligki
bulmuglardir. Ayni zamanda KOAH hastalarinda
ventrikiiler ekstra atimin da sik oldugunu fakat
bunun bronkodilatér kullanimu ile iligkisi olmadi-
gin1 belirtmislerdir.* Lee CH. ve ark. 3312 yeni ge-
lisen aritmi vakasini incelemis ve uzun etkili
betap-agonist kullaniminin tasiaritmi geligimi ile
iligkili oldugunu bulmusglardir.®

Olgumuzda EKG’de, genis QRS kompleksinin
oldugu vurularda (6zellikle V2-V4 de daha belir-
gin olmak iizere) 2., 3. ve 4. vuruda genis QRS’den
once P dalgas: goriilmekte olup, intermittan pre-
eksitasyon (WPW) goriintiisii vermektedir ancak
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genis QRS in oldugu, ilk vuruda ¢ok temiz ve net
bir sekilde genis QRS ten 6nce P dalgas1 olmadig:
i¢in EKG intermittan WPW degil, accelere ventri-
kiiler ritim olarak yorumlanmstir, 2., 3. ve 4. vu-
rularda goriilen siniis P dalgalarinin tamamen
tesadiifi bir zamanlama oldugu diisiintilmiistiir.

Literatiirde salmeterol kullanimina bagl akse-
lere ventrikiiler ritim gelisen olgu bulunmamakta-
dir. Akselere ventrikiiler ritim genellikle birkag
atim devam eden genis QRS kompleksli bir ritim-
dir. Dogumsal kalp hastaliklari, miyokardit, dijital
toksisitesi, hipertansiyon, kardiyomiyopati, miyo-
kart infarktiisii ve metabolic anomaliler sonucunda
olusabilir. Salmeterol tedavisi alan olgularda da bu
aritminin gelisebilecegine dikkat cekmek icin bu
olguyu sunduk.

SEKIL 1: Hastanin 24 saatlik Holter kaydinda akselere ventrikler ritim.

Pediatr Heart ] 2016;3(3)
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Enteropatinin Heparin ile Bagarili Tedavisi

ABSTRACT Protein-losing enteropathy (PLE) can occur as a complication of the constrictive peri-
carditis, restrictive cardiomyopathy, congestive heart failure and after Fontan procedure. The di-
agnosis of PLE should be considered in patients with hypoproteinemia after other causes, such as
malnutrition, proteinuria, and impaired protein synthesis, have been excluded. The diagnosis of
PLE is most commonly based on the determination of fecal-1 antitrypsin. Treatment strategies,
tailored to the severity of the disease, include symptomatic relief with diuretics and supple-
mental protein, attempts at halting intestinal protein leak using steroids or heparin, and alter-
ation of cardiovascular physiology via fenestration creation, atrial pacing, or heart
transplantation. Here, we present successful treatment of PLE with heparin in a case with di-
lated cardiomyopathy.

Keywords: Heparin; protein-losing enteropathy; dilated cardiomyopathy

OZET Protein kaybettirici enteropati (PKE), konstriktif perikardit, restriktif kardiyomiyopati, kon-
jestif kalp yetmezligi ve Fontan ameliyat1 sonras1 komplikasyon olarak ortaya ¢ikabilir. Hipopro-
teinemisi olan hastalarda PKE’ nin tanisi, malniitrisyon, proteiniiri ve bozulmus protein sentezi gibi
diger nedenler dislandiktan sonra diisiintilmelidir. PKE tanis1 ¢ogunlukla fekal -1 antitripsin tayi-
nine dayanir. Hastaligin ciddiyetine uygun tedavi stratejileri, ditiretik ve ek protein ile semptoma-
tik iyilesmeyi, steroidler veya heparin kullanarak bagirsak protein sizintisin1 durdurma girisimlerini
ve fenestrasyon olusturma, atriyal pacing veya kalp transplantasyonu yoluyla kardiyovaskiiler fiz-
yolojideki degisiklikleri igerir. Burada, dilate kardiyomiyopatili bir olguda PKE'nin heparin ile ba-
sar1l1 bir sekilde tedavisini sunuyoruz.

Anahtar Kelimeler: Heparin; protein kaybettiren enteropati; dilate kardiomiyopati

Pediatr Heart ] 2016;3(3):108-10

rotein-losing enteropathy (PLE) is a rare condition characterized by
a loss of serum protein into the gastrointestinal tract resulting in hy-
poproteinemia. It has also been described in the setting of a number
of rare cardiac conditions including constrictive pericarditis, restrictive car-
diomyopathy and after Fontan surgery.! Congestive heart failure may lead
to PLE such as dilated cardiomyopathy, to our knowledge there is only one
documented case in the literature.”? We report the second case of PLE of a
17 year-old patient who suffered from dilated cardiomyopathy and he re-
sponded to heparin therapy after unsuccessful steroid and dietary therapy.

Pediatr Heart ] 2016;3(3)



SUCCESSFUL TREATMENT OF PROTEIN-LOSING ENTEROPATHY WITH HEPARIN IN A CASE...

Ibrahim ECE et al.

I CASE REPORT

A 17-year-old male patient with a history of non-
ischemic dilated cardiomyopathy and end-stage
congestive heart failure presented to our institu-
tion for a cardiac transplantation evaluation. Dur-
ing follow up implantable cardiac defibrillator was
placed him because of unsuccessful medical treat-
ment of sustained ventricular tachycardia.

Six months later the patient was admitted to
our hospital with increased peripheral edema and
ascites. In this process, levels of albumin and total
protein (2,2 and 4.3 g per 100 ml) (respectively)
were markedly decreased. Further evaluation of
the severe hypoalbuminemia included a 24-h urine
protein measurement, serologic testing for celiac
disease and intrinsic liver diseases, and abdominal
imaging were performed and remained normal.
The patient’s central venous pressure was increased
(mean 14 mmHg). Finally, fecal -1 antitrypsin
(FA1AT) was assessed and found to be markedly el-
evated at a level of 6,2 mg/g (normal, < 2 mg/g) con-
sistent with PLE. Despite modifying his diet
(medium-chain fatty acids and high protein), his
albumin and protein levels did not change. We ad-
ministered oral steroid and did not note improve-
ment on protein levels. He required albumin
infusion twice weekly while he was on steroid
therapy. Treatment with enoxaparin 60 mgr (6000
IU)/day sub-cutaneously was started and he
showed dramatic improvement in symptoms,
marked elevation in serum albumin levels within a
few weeks of beginning therapy. After 2 months of
treatment, our patient showed normal albumin lev-
els and FAIAT (< 2 mg/g).

I DISCUSSION

The pathophysiology of congestive heart failure as-
sociated PLE appears to be secondary to lymphatic
obstruction and rupture of lacteals in the gut due to

Pediatr Heart ] 2016;3(3)

an increase in central venous pressure. Chronic mi-
croemboli in the mesenteric circulation have been
described as a potential causative factor in the de-
velopment of PLE. As there is no specific treatment
of PLE, its treatment should be directed at the un-
derlying condition. Treatment options may include
dietary, pharmacological or surgical intervention,
or a combination of these. Dietary manipulation
(medium-chain fatty acids and high protein), albu-
min replacement constitute the principal elements
of medical management.!? Steroids can also be
helpful, but the beneficial effect tends to be tran-
sient.>® Heparin produces benefits independent of
its anticoagulant effect. Itis theorized that heparin
may stabilize the cell-matrix interactions at the
capillary endothelium or at the intestinal mucosa
to decrease the leakage of protein into the ex-
travascular space or into the intestinal lumen, re-
spectively.* To date, few cases that responded to
high molecular weight heparin therapy have been
reported.®> However only one case reported with
protein-losing enteropathy after Fontan palliation
which was successfully treated with low-molecular
weight heparin (LMWH).® The improvement in
our patient using low-molecular weight heparin
therapy supports the efficacy of this agent in the
PLE. Although cardiac transplantation has been
used infrequently, it should be considered for pa-
tients who have PLE associated with deteriorating
hemodynamic variables and poor response to med-
ical treatment. Indeed, longstanding PLE can pro-
duce irreversible changes in the enteric lymphatic
system.” In our case, heparin treatment was started
at early stage of illness.

In conclusion, LMWH may be an important
treatment in dilated cardiomyopathy who devel-
oped a protein-losing enteropathy. We need more
experience to understand the pathophysiology of
the PLE and more studies to prove the efficacy of
this treatment in this illness.
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Right Cervical Aortic Arch Presenting with
a Pulsatile Neck Mass in a Child

Boyunda Pulsatil Kitle ile Prezente Olan
Sag Servikal Arkus Aorta

9-year-old Syrian girl was referred to our pediatric cardiology clinic
Afor evaluation of a pulsatile neck mass. She has been examined for

Turner Syndrome due to short stature but chromosomal analysis
demonstrated a 46 XX normal karyotype. Physical examination revealed a
prominent pulsation above the right sternoclavicular area. A systolic mur-
mur, grade 1/6, in the aortic position was heard. Transthoracic echocardio-
graphy (TTE) revealed normal ventricular morphology and functions;
tricuspid aortic valve with no regurgitations or stenosis. However images of
the aortic arch could not be obtained with the usual suprasternal angulation.
We were able to demonstrate the aortic arch by angulation of the probe
slightly to the right. However branching of the aortic arch could not be
demonstrated clearly. As TTE was insufficient for determination of detailed
configuration of the aortic arch, cardiac catheterization and angiography
were performed. Aortography in left lateral position demonstrated a high-
lying aortic arch extending cranially to the toracic aperture (Figure 1A).
Normally the aortic arch lies behind the lower part of the manubrium sterni
and does not exceed to the sterno-clavicular joint. In this case, a portion of
the ascending aorta and the aortic arch exceeded the sterno-clavicular angle
and extended to the neck. An angulation which did not create any ob-
struction in the aortic lumen was seen in the descending aorta. Although
the branching pattern of the aorta was usual, all 3 branches were thinner
than normal (Figure 1B). Pressure was recorded in 3 major branches of the
aorta and no stenosis was detected. Computed tomographic angiography
revealed a right cervical aortic arch extending to the neck and turned
downward on itself to become the descending aorta which was the cause
of angulation in descending aorta detected by angiography (Figure 1C and
1D). In the cardiology and cardiac surgery joint meeting we decided to fol-
low this patient clinically since she was asymptomatic.

In conclusion if the aortic arch could not find in usual echocardio-
graphic position, first of all sided aortic arch must be considered. Also in
addition cervical arch must be remembered. A cervical aortic arch has been
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FIGURE 1: A) Aortography in left lateral position demonstrated a high-lying aortic arch extending cranially to the toracic aperture. A portion of the ascending aorta
and the aortic arch exceeded the sterno-clavicular angle and extended to the neck. An angulation which was not create any obstruction in the aortic lumen sho-
wing by the arrow. B) Aortographic view (90° Left lateral 10°cranial) showing a branching of the aortic ach. C) A coronal view of the CT angiogram demonstra-
ting a right cervical aortic arch extending to the neck. D) A sagittal view of the CT angiogram revealed a high-lying aortic arch extending to the neck.

BCA: Brachiocephalic artery; LCCA: Left common carotid artery; LSCA: Left subclavian artery; star: manubrium sterni.

considered to result from the regression of the  trachea and oesophagus such as dysphagia, wheez-
fourth aortic arch with persistence of the third aor- ing,coughing and stridor may be present. Surgical
tic arch. Although patients are usually asympto- treatment is usually indicated for symptomatic pa-
matic, symptoms related to compression of the  tients.
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zarlardan talep edilebilir.

BiYOISTATISTIKSEL DEGERLENDIRME

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

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

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

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

e Makalelerin biyoistatistiksel kurallara uygunlugu yazarlarin sorumlulugundadir.

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayn dili Tiirkge ve ingilizce'dir.

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

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

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

e Makalelerin yazim ve dil bilgisi kurallarina uygunlugu yazarlarin sorumlulugundadir.

YAYIN HAKKI

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

YAZI GESITLERI

Dergiye yayimlanmak tizere génderilecek yazi cesitleri su sekildedir;

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

malar yayimlanabilmektedir.

Yapisi:

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

- Giris

- Gereg ve Yontemler

- Bulgular

- Tartisma

- Sonug

- Tegekkdr

- Kaynaklar

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

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

konu ile ilgili basilmig yayinlarinin olmasi ézellikle tercih nedenidir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar



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

yida fotograflarla ve semalarla desteklenmis olmalidir.

Yapisi:

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

- Girig

- Olgu Sunumu

- Tartisma

- Kaynaklar

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

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

nunda yayimlanir.

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

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

Yapisi:

- Baglik ve ézet bolimleri yoktur.

- Kaynak sayisi 5 ile sinirlidir.

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

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

lelere de atifta bulunarak o konuyu tartisan makalelerdir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar

Cerrahi Teknik: Ameliyat tekniklerinin ayrintili islendigi makalelerdir.

Yapisi:

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

- Cerrahi teknik

- Kaynaklar

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

mektedir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

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

Yapisi:

- 300 kelimelik metin, orjinal resimler, kaynaklar

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

soru-cevap seklinde hazirlanmis makalelerdir.

Yapisi:

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

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

kitaplarin degerlendirmeleridir.

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

YAZIM KURALLARI

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

SEKIL, RESIM, TABLO VE GRAFIKLER:

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

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

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

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

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

iletigim:

Adres . Trk Pediatrik Kardiyoloji ve Kalp Cerrahisi Demegi
Hosdere Caddesi No: 180/4 Gankaya, Ankara/Trkiye

Tel :(0312) 212 02 00

Faks . (0312) 212 02 00

e-posta : turkpedkar@gmail.com

web . www.turkpedkar.org.tr



SUBMITTING AN ARTICLE

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

GENERAL INFORMATION

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

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

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

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

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

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

EDITORIAL POLICIES
SCIENTIFIC RESPONSIBILITY

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

- Planned or performed the study,

- Wrote the paper or reviewed the versions,

- Approved the final version.

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

ETHICAL RESPONSIBILITY

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

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

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

INFORMATION FOR AUTHORS

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

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

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

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

STATISTICAL EVALUATION

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

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

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

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

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

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

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

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

rules.

COPYRIGHT STATEMENT

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

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

CATEGORIES OF ARTICLES

The Journal publishes the following types of articles:

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

ical investigations in areas relevant to medicine.

Content:

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

- Introduction

- Material and Methods

- Results

- Discussion

- Conclusion

- Acknowledgements

- References

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

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

who have published materials on the topic are preferred.



Content:

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

- Titles on related topics

- References

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

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

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

and figures.

Content:

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

- Introduction

- Case report

- Discussion

- References

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

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

end of the related article.

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

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

recent year and should be no more that 500 words.

Content:

- There’s no title and abstract.

- The number of references should not exceed 5.

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

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

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

published articles in related fields.

Content:

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

- Titles on related topics

- References

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

Content:

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

- Surgical techniques

- References

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

clude commentaries related with similar diseases.

Content:

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

- Titles related with subject

- References

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

Content:

- Text with 300 words, original images, references

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

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

Content:

- Titles related with subject

- References (between 3 and 5)

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

medical books.

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

MANUSCRIPT PREPARATION

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

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

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

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

refer to Scientific Style and Format.!

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

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

Communication:

Address  :  Turkish Pediatric Cardiology and Cardiac Surgery Society
Hogdere Caddesi No: 180/4 Gankaya, Ankara/Turkey

Phone © 4900312212 02 00

Fax © 4900312212 02 00

E-mail : turkpedkar@gmail.com

Web © www.turkpedkar.org.tr
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