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Evaluation of Carotid Intima-Media
Thickness and Carotid Arterial Stiffness in

Children Who Underwent an
Adenotonsillectomy

Adenotonsillektomi Yapilmig Cocuklarda
Karotis Intima Media Kalinlig1 ve
Karotid Arteriyel Sertligin Degerlendirilmesi

ABSTRACT Objective: The aim of this study was to investigate the risk of subclinical atheroscle-
rosis and cardiovascular events in children who had undergone an adenotonsillectomy. Material and
Methods: This study included 70 subjects from 14-19 years of age, who had previously undergone
an adenotonsillectomy, and 50 aged-match control subjects with a similar body mass index. Systolic
blood pressure, diastolic blood pressure, and pulse pressure were measured in all subjects. The
carotid intima media thickness was measured using a high-resolution ultrasound device. Carotid ar-
terial systolic diameter and carotid arterial diastolic diameter were also measured; these values were
used to calculate carotid arterial strain, beta stiffness index, elasticity modulus, and carotid artery
distensibility. Results: No significant differences were found among the following parameters in
the adenotonsillectomy and control groups: carotid intima media thickness (0.43+0.07 mm and
0.42+0.08 mm, p=0.43), beta stiffness index (2.72+0.96 and 2.85+1.29, p=0.96), elasticity modulus
(233.11+80.77 and 241.41+113.23, p=0.98), carotid arterial strain (0.19+0.07 and 0.20+0.09, p=0.97),
and carotid artery distensibility (16.37+6.53 and 17.05+7.98, p=0.79). Conclusion: The carotid intima
media thickness and carotid artery stiffness values in children with adenotonsillectomy were sim-
ilar to those of the control group. This indicates that there is not an increased risk of subclinical ath-
erosclerosis and cardiovascular events in children who undergo an adenotonsillectomy.

Key Words: Carotid intima-media thickness; carotid artery diseases; atherosclerosis

OZET Amag: Bu calismanin amaci adenotonsillektomili cocuklarda subklinik ateroskleroz ve kar-
diyovaskiiler olay riskini aragtirmaktir. Gereg ve Yontemler: Calismaya adenotonsillektomi yapilmig
yaslar1 14-19 arasinda olan 70 ¢ocuk adenotonsillektomi grubu olarak, yas ve beden kitle indeksi
benzer olan saglikli 50 ¢ocuk ise kontrol grubu olarak ¢aligmaya alindi. Tiim kisilerden sistolik kan
basincy, diyastolik kan basinci ve nabiz basinai 6l¢iildii. Yitksek ¢oztintirlikli ultrason cihazi ile
karotis intima media kalinlhig, karotid arter sistolik ¢ap1 ve karotid arter diyastolik ¢ap1 6l¢iildii. Bu
olciimler ile karotid arter strain, beta sertlik indeks, elastisity modulus ve karotid arter distensibi-
lite belirlendi. Bulgular: Adenotonsillektomili ve kontrol grubu arasinda karotis intima media
kalinlig1 (0,43+0,07 mm ve 0,42+0,08 mm, p=0,43), beta sertlik indeks (2,72+0,96 ve 2,85+1,29,
p=0,96), elastisity modulus (233,11+80,77 ve 241,41+113,23, p=0,98), karotid arter strain (0,19+0,07
ve 0,20+0,09, p=0,97) ve karotid arter distensibilite (16,37+6,53 ve 17,05+7,98, p=0,79) bakimimdan
farklilik saptanmada. Sonug: Adenotonsillektomili cocuklarda karotis intima media kalinlig: ve ka-
rotid arteriyel sertlik degerleri kontrol grubu ile benzer bulundu. Bu sonug adenotonsillektomili ¢o-
cuklarda subklinik ateroskleroz ve kardiyovaskiiler olay riskinde artig olmadiginin gostergisidir.

Anahtar Kelimeler: Karotis i¢-orta kalinhig1; karotis arter hastaliklari; ateroskleroz

Pediatr Heart ] 2014;1(2):233-9

onsils and adenoids are secondary lymphoid organs found in the mu-
cosa-associated lymphoid tissue. The enlargement of tonsils and ade-
noids is observed most commonly in children from 4-7 years of age
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since the involution process has begun by pu-
berty."? The tonsils and adenoids play an important
role in humoral and cellular immunity. They con-
stitute the first line of defense in the respiratory
and gastrointestinal tracts, while Waldeyer’s ton-
sillar ring, formed from the palatine, lingual, pha-
ryngeal (adenoid), and tubal tonsils, plays an
important role in host defense against bacterial and
viral infections.?

Adenotonsillectomy is one of the most com-
mon pediatric surgical procedures performed in the
United States and it may lead to changes in cellu-
lar and humoral immunity.*> These changes gen-
erally occur in the early period following
adenotonsillectomy and improve gradually over
time.%” Nevertheless, the possible immunological
effects of adenotonsillectomy remain controver-
sial.® It is known that impaired immune defense
may lead to infections and chronic infections have
been linked to inflammation and atherogenesis.’ In
addition, chronic inflammation may play a role in

the initiation or progression of atherosclerosis.'*!!

Surgical removal of the tonsils and appendix
was reported to be associated with increased risk of
premature acute myocardial infarction. The risk is
even higher if both tonsils and appendix are surgi-
cally removed.!? Recurrent tonsillitis and obstruc-
tive sleep apnea are the most common indications
for adenotonsillectomy. If recurrent tonsillitis and
obstructive sleep apnea are untreated, the risk of
atherosclerosis and cardiovascular events is higher
due to increased inflammation.'®!

Carotid intima-media thickness is used in-
creasingly as a surrogate marker for atherosclerosis.
Its use relies on its ability to predict future clinical
cardiovascular end points." Similarly, arterial stiff-
ness also has a strong predictive validity for future
cardiovascular events and atherosclerotic diseases.'®
Thus, carotid intima-media thickness and arterial
stiffness represent different vessel wall properties,
and combined measurement of both parameters
provides optimal results.'” In this study, the aim
was to evaluate carotid intima-media thickness and
carotid arterial stiffness in children who under-
went adenotonsillectomy.

234

I MATERIAL AND METHODS
STUDY POPULATION

The study was of a cross-sectional design and was
initiated upon approval from the Hospital Ethics
Committee (Erzurum Region Training and Re-
search Hospital, Erzurum, Turkey). The patients
and control subjects included in the study and their
parents were informed about the study, and in-
formed consent was obtained for each subject. The
study was conducted in accordance with the
Helsinki Declaration regulating biomedical inves-
tigations on humans, revised in 2000.

The study included 70 adolescent patients (38
males, 32 females) aged 14-19 years, who previ-
ously underwent an adenotonsillectomy at 4-9
years of age who had undergone an adenotonsil-
lectomy at least 5 year prior to the study. We ex-
cluded
adenotonsillectomy less than 5 years prior to the

patients who  underwent an
study. The control group included 50 age-matched
subjects (27 males, 23 females) with a similar body

mass index.

Patients with congenital or acquired cardiac
anomalies, rheumatologic disorders, obesity, acute
and chronic liver disease, kidney insufficiency, di-
abetes mellitus, hypertension, and dysrhythmia
were excluded from the patient group. Patients
referred to the outpatient clinics of pediatric car-
diology due to cardiac murmur who were found
to have no cardiac disorder based on physical ex-
amination, electrocardiography, and echocardio-
graphy and diagnosed with an innocent murmur
were included in the control group. Patients with
acquired
rheumatologic disorder, obesity, acute and

congenital or cardiac anomalies,
chronic liver disease, kidney insufficiency, dia-
betes mellitus, hypertension, dysrhythmia, ade-
notonsillar disease, respiratory tract infection, and
systemic and local infections were excluded from

the control group.

Age, weight and height measurements were
conducted for all patients. Body mass index was
calculated by dividing body weight in kilograms by
the square of height in meters (kg/m?). In addition,
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systolic blood pressure (SBP) and diastolic blood
pressure (DSP) values were obtained in all patients,
and pulse pressure (PP) was calculated.

ECHOCARDIOGRAPHIC EXAMINATION

In all subjects, two-dimensional, M-mode, pulsed
and color flow Doppler echocardiographic exami-
nations (Vivid 7 pro, GE, Horten, Norway, 3-MHz
transducer) were performed by a cardiologist who
was blinded to the clinical details and to the results
of the other investigations of each patient and con-
trols. During echocardiography, a 12-lead electro-
cardiography was recorded continuously. The
systolic function of the left ventricle was evaluated
using M-mode echocardiography in the paraster-
nal long-axis view.'8

CAROTID INTIMA MEDIA THICKNESS MEASUREMENT

Following a resting period of 10 min prior to ultra-
sonography, carotid intima-media thickness meas-
urements were obtained under conditions of stable
temperature and silence. A 12-MHz transducer and
Siemens (ACUSON Antares Ultrasound System,
Siemens Medical Systems Corp., USA) echocardio-
graphy device was used for the ultrasonographic
evaluation. Measurements were obtained with
mild extension of the head and in a supine position
in the opposite direction of the carotid artery of in-
terest. Measurements were obtained in the distal
part of the right common carotid artery 1 cm prox-
imal to the bifurcation to evaluate the posterior
wall of the vessel. During measurements, the ves-
sel was imaged longitudinally. For carotid intima-
media thickness, the hypoechogenic area between
echogenic lines of the innermost two layers of the
arterial wall was measured.'” Mean values were cal-
culated from three measurements (Figure 1).

CAROTID ARTERY STIFFNESS MEASUREMENT

SBP and DBP values were measured and recorded
using a Dinamap Pro100 (Critikon Inc.) automatic
sphygmomanometer from the right brachial artery
after the participants had rested for 15 min in a
supine position. Mean values were calculated from
three measurements. PP was calculated as PP=SBP-
DBP. The best acoustic window was identified with
the jugular vein above the common carotid artery,

Pediatr Heart ] 2014;1(2)

FIGURE 1: Measurement of carotid intima media thickness in one of the pa-
tients.

and a series of images were acquired over a 20-s pe-
riod. On average, 5-6 cardiac cycles were used for
the estimation of carotid diameters. The carotid ar-
tery luminal diameter 1-cm proximal to the com-
mon carotid artery bifurcation was measured in
both the systolic and diastolic phases of the cardiac
cycle using a high-resolution B-mode ultrasono-
graphic system (Xario, Toshiba Medical Systems
Corp., Tochigi, Japan) equipped with a 7.5-MHz
real-time B-mode scanner and pulsed-Doppler
mode scanner.

Formulae including the carotid arterial systolic
diameter (Ds), carotid arterial diastolic diameter
(Dd), SBP, DBP and PP were used to calculate
carotid arterial strain (CAS). Pressure strain elastic
modules (Ep), beta stiffness index ($SI) and carotid
artery distensibility (CAD) were used as carotid ar-
tery stiffness parameters. The formulae were as fol-
lows: CAS=(Ds-Dd)/Dd; fSI=[1n (SBP/DBP)]/strain;
Ep=(SBP-DBP)/strain; CAD=2 [(Ds-Dd)/Dd]=xPP.1>2

STATISTICAL ANALYSIS

Statistical Package for the Social Sciences for Win-
dows 17 (SPSS, Inc., Chicago, IL, USA) was used for
the statistical analyses. The Kolmogorov-Smirnov
test was used to assess whether the samples exhib-
ited normal distribution. An unmatched Student’s
t-test was used to compare the mean values of the
samples showing a normal distribution, and the
Mann-Whitney U-test was used to compare the
mean values of those showing non-normal distri-
bution. Pearson’s correlation test was used to assess
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the correlation between quantitative data. Data are
expressed as means plus and minus standard devi-
ation. A value of p<0.05 was considered to indicate
statistical significance.

I RESULTS

Clinical characteristics and M-mode echocardio-
graphic findings of the adenotonsillectomy and the
control groups were compared. Age (16.94+1.66
and 17.18+1.64, p=0.18), body mass index
(19.05+1.72 and 19.62+1.79, p=0.08), systolic blood
pressure (108.25+5.90 and 109.68+6.15, p=0.17), di-
astolic blood pressure (67.08+4.57 and 67.78+4.18,
p=0.48), pulse pressure (41.18+4.75 and 41.90+5.05,
p=0.41), interventricular septal wall thickness (di-
astolic), left ventricular posterior wall thickness
(diastolic), left ventricular end-diastolic diameter,
left ventricular end-systolic diameter, left ventric-
ular posterior wall thickness (systolic), and inter-
ventricular septal wall thickness (systolic) were
similar in the two groups (Table 1).

The carotid intima-media thickness and carotid
artery stiffness parameters of the adenotonsillectomy
and control groups were also compared. Carotid in-
tima-media thickness (0.43+0.07 mm and 0.42+0.08
mm, p=0.43), beta stiffness index (2.72+0.96 and
2.85+1.29, p=0.96), pressure strain elastic modules
(233.11+80.77 and 241.41+113.23, p=0.98), carotid ar-

terial strain (0.19+0.07 and 0.20+0.09, p=0.97), and
carotid artery distensibility (16.37+6.53 and
17.05+7.98, p=0.79) in the adenotonsillectomy group
were similar to that in the control group (Table 2).

Analysis revealed a positive correlation be-
tween age and carotid intima-media thickness in
the adenotonsillectomy group (r=0.48, p<0.01) and
the control group (r=0.45, p<0.01).

I DISCUSSION

Adenotonsillectomy is one of the most commonly
performed surgical procedures, although the wide-
spread use of antibiotics has reduced the frequency
of adenotonsillectomy operations. Recurrent ton-
sillitis and obstructive sleep apnea are the most
common indications of adenotonsillectomy.*> Re-
current tonsillitis results in increased systemic in-
flammation and phospholipase A2 activity is higher
in these patients. Phospholipase A2 plays a signifi-
cant role in growth regulation, differentiation, and
inflammation and contributes to the development
of cardiovascular diseases and atherosclerosis.??*
Furthermore, T cells are in a highly proliferative
state in the tonsils of children with obstructive
sleep apnea, and are associated with increased pro-
duction of proinflammatory cytokines.” Adenosine
deaminase plays an important role in the differen-
tiation of lymphoid cells, and it is also implicated in

TABLE 1: Clinical characteristics and M-mode echocardiographic parameters.

Adenotonsillectomy (70 subjects )

Age (years) 16.94+1.66
BMI (kg/m?) 19.05+1.72
SBP {mmHg) 108.25+5.90
DBP (mmHg) 67.08+4.57
IVSd {(mm) 9.21£1.73

LVIDd (mm) 37.45+4.39
LVPWd {mm) 7.57+2.01

IVSs (mm) 11.74£1.72
LVIDs {mm) 22.15+4.17
LVPWs (mm) 12.26+2.36
EF 65.77£9.14

Controls (50 subjects ) P value

17.18+1.64 0.18
19.62+1.79 0.08
109.68+6.15 0.17
67.78+4.18 0.41
9.54+1.65 0.31
38.64+5.10 0.11
8.18+2.07 0.10
11.94+1.83 0.50
23.06+4.46 0.30
12.44£2.25 0.11
67.70£6.50 0.33

ATH: Adenotonsillar hypertrophy, BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; IVSd: Interventricular septal wall thickness (diastolic); LVIDd:
Left ventricular internal dimension (diastolic); LVPWd: Left ventricular posterior wall thickness (diastolic); IVSs: Interventricular septal wall thickness (systolic); LVIDs: Left ventricular
internal dimension (systolic); LVPWs: Left ventricular posterior wall thickness (systolic); EF: Ejection fraction.
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TABLE 2: Carotid artery stiffness parameters and carotid intima media thickness.

Adenotonsillectomy (70 subjects )

PP {mm Hg) 41.18+4.75
Dg (mm) 5.62+0.46
Dy {mm) 4.70+0,38
CAS 0.190.07
BSi 2.72+0.96
Ep 233.11+80.77
CAD 16.37+6.53
CIMT (mm) 0.43+0.07

Controls (50 subjects ) P value
41.90+5.05 0.48
5.78+0.55 0.1
4.80+0.43 0.20
0.20+0.09 0.97
2.85+1.29 0.96
241.41+113.23 0.98
17.05+7.98 0.79
0.42+0.08 0.43

PP: Pulse pressure; D,;: Carotid systolic diameter; D= Carotid diastolic diameter; CAS: Carotid arterial strain; BSi: Beta stiffness index; Ep: Pressure-strain elasticity modulus; CAD:

Carotid artery distensibility; CIMT: Carotid intima media thickness.

oxidative stress. One study reported that serum and
tissue adenosine deaminase activity, the oxidant
enzyme malondialdehyde, and nitric oxide levels
were higher in patients with recurrent tonsillitis,
while the levels of antioxidant carbonic anhydrase
and catalase were lower.?

Adenotonsillar hypertrophy is the leading
cause of upper respiratory tract obstruction, ob-
structive sleep apnea, and hypoxia in children. It
can negatively affect the quality of life, somatic
growth, and school performance of children. Ade-
notonsillar hypertrophy can also cause cardiovas-
cular and pulmonary disorders and result in heart
failure, hypertension, cardiac arrhythmias and
stroke. In patients with obstructive sleep apnea, en-
dothelial dysfunction, coagulopathy, oxidative and
inflammatory stress, elevated sympathetic activity,
intrathoracic pressure changes, insulin resistance,
and thrombosis may occur and there is an increased
inflammatory response.”’?’ C-reactive protein and
tumor necrosis factor levels show an increased re-
sponse to systemic inflammation that regresses
with obstructive sleep apnea treatment, while the
risk cardiovascular disease increases if left un-
treated. Moreover, recurrent tonsillitis and ob-
structive sleep apnea have serious unfavorable
effects on the cardiovascular system.5%

Some complex changes may occur in the im-
mune system after tonsillectomy; indeed a high in-
cidence of lymphoma and some immune system
disorders were detected in these patients.5”:31:32

Tonsils and adenoids play an important role in hu-
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moral and cellular immunity. The immune system
can protect against atherosclerosis.®® Removal of
the spleen-another secondary lymphoid organ, al-
though not part of the mucosa-associated lymphoid
tissue system-is associated with accelerated ather-
osclerosis in experimental animals and in hu-
mans.>** Furthermore, in a large population-based
study, the risk of acute myocardial infarction in-
creased in patients that underwent appendectomy
or tonsillectomy before the age of 20 years. This in-
creased risk was statistically significant, and higher
than expected considering that both the tonsils and
appendix were removed. However, no risk associ-
ation was evident when the procedures were per-
formed in individuals over the age of 20 years.
Since the appendix and tonsils are secondary lym-
phoid organs whose removal can affect several as-
pects of immune activity, including decreased
production of immunoglobulins, these results indi-
cate that removal has a complex long-term effect
on the immune system.!? These studies suggested
an increased risk of atherosclerosis and acute my-
ocardial infarction in patients who had adenoton-
sillar hypertrophy, and in those patients who
underwent adenotonsillectomy. Thus, the risk of
atherosclerosis may not be related to adenotonsil-
lectomy, although a limited number of studies on
this establish a clear relationship between adeno-
tonsillectomy and acute myocardial infarction.

To correlate the risk of atherosclerosis and car-
diovascular events, the current study evaluated
carotid intima-media thickness and carotid arterial
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stiffness in patients who underwent adenotonsil-
lectomy. Carotid intima-media thickness and
carotid arterial stiffness are strong predictors of
atherosclerosis and carotid arterial stiffness, re-
spectively.! The results demonstrated that carotid
intima-media thickness and parameters of carotid
arterial stiffness, including carotid arterial strain,
carotid artery distensibility, beta stiffness index,
and elastic modules, in the adenotonsillectomy
group were similar to those in the control group.
Based on the carotid intima-media thickness,
carotid arterial strain, carotid artery distensibility,
beta stiffness index, and elastic modules results, an
increased risk of atherosclerosis or cardiovascular
events in patients who underwent adenotonsillec-
tomy was not evident. These results could be at-
tributed to an improvement in obstructive sleep
apnea by adenotonsillectomy that causes an in-
creased risk of atherosclerosis. Furthermore, only
palatine and pharyngeal (adenoid) tonsil compo-
nents of the Waldeyer’s tonsillar ring are removed
during adenotonsillectomy, leaving the lingual and
tubal tonsil intact. Thus, even though some im-
mune system alterations can occur after adenoton-
sillectomy, the importance of these changes

This study was limited by the small number of
included patients relative to the high frequency of
adenotonsillectomy. Furthermore, markers of in-
flammation, cholesterol levels, and oxidative stress
levels were not measured. In addition, because the
study was conducted in childhood, the risk of ath-
erosclerosis was lower.

I CONCLUSION

In conclusion, carotid intima-media thickness and
carotid arterial stiffness in children who under-
went adenotonsillectomy were similar to the
healthy control group, which indicates that there is
no increase in atherosclerosis and cardiovascular
event risk in children who undergo this procedure.
However, our study was conducted during the ado-
lescent period when the risk of atherosclerosis and
acute myocardial infract is low. The risk of ather-
osclerosis and acute myocardial infract in older pa-
tients undergoing adenotonsillectomy is not
known, and so further studies are warranted. To
determine the risk of atherosclerosis and cardio-
vascular events with adenotonsillectomy, prospec-
tive studies with larger populations, as well as
long-term follow-up of patients for atherosclerosis,

remains controversia

1 3,8,29

should be conducted.
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Riskli Gebeliklerde
Fetal Hiperekojenik Kardiyak Fokuslar:
Prospektif Izlem Caligsmasi

Fetal Hyperechogenic
Cardiac Foci in Risky Pregnancies:
A Prospective Follow-Up Study

OZET Amag: intrakardiyak hiperekojen odaklar, genellikle gebeligin ikinci trimestirinda saptanan
papiller kas veya korda tendinea kaynakl yapilardir. Calismamizin amaci, yiiksek ve diisiik riskli
gebelerde tespit edilen bu odaklarin 6zelliklerini ve dogumsal kalp hastaliklar1 ve kromozomal ano-
malileri ile olan iligkilerini degerlendirmektir. Gereg ve Yontemler: Caligmaya 18-22 hafta aras: ge-
beler alindi. Gebeler risk grubuna gore yiiksek ve diisiik risk olmak iizere iki gruba ayrildi. Tiim
gebelere ayrintili fetal ekokardiyografi yapildi. Bulgular: Caligmaya, 296 (%54.71) diisiik risk gru-
bunda ve 245 (%45.29) yiiksek risk grubunda olmak iizere toplam 541 gebe alindi. Yapilan fetal
ekokardiyografide 2 tane diisiik risk grubunda ve 9 tanesi yiiksek risk grubunda olan toplam 11 va-
kada intrakardiyak hiperekojen odak tespit edildi. Intrakardiyak hiperekojen odak tespit edilen
yiiksek risk grubunda dogumsal kalp hastalig1 oran1 %1.64 iken diisiik risk grubunda %0.34 olarak
bulundu. Sadece ¢oklu intrakardiyak hiperekojen odak tespit edilen yiiksek risk grubundaki bir va-
kada kromozom analizi ile Down sendromu tespit edildi. Sonug: Intrakardiyak hiperekojen odak-
lar fetal ekokardiyografide ikinci trimestir boyunca saptanabilmektedir. Genellikle, izole olarak
tespit edilen bu yapilar kromozom anomalileri ile iligkili olmay1p, sadece ¢ok sayida ve yaygin yer-
lesimli olanlar diger destekleyici testlerin varliginda Down sendromu agisindan bir bulgu olarak
kabul edilebilir. Intrakardiyak hiperekojen odaklarin her toplum igin éneminin belirlenmesi, ge-
belerde Down sendromu riskinin belirlenmesinde faydali olabilir.

Anahtar Kelimeler: Intrakardiyak hiperekojenik odak; fetal ekokardiyografi; riskli gebelik;
dogumsal kalp hastaligi; kromozom anomalisi

ABSTRACT Objective: Intracardiac hyperechogenic focuses are originated from papillary or cordae
tendinea and generally detected in second trimester of the pregnancy. The aim of our study is to eval-
uate the characteristic properties of these focuses and associations between congenital heart diseases
and chromosomal anomalies which were detected in high and low risk pregnancies. Material and
Methods: Pregnant women who were at 18-22 weeks of gestation were included in the study. All
pregnant women were categorized as high and low risk pregnancies. Detailed fetal echocardiography
was performed on all pregnant women. Results: A total of 541 pregnant women including 296
(54.71%) low risk pregnancies and 245 (45.29%) high risk pregnancies were conducted in the study.
Intracardiac hyperechogenic focuses were detected by echocardiography in a total of 11 cases in which
2 cases were in low risk and 9 cases were in high risk groups. The ratio of congenital heart diseases in
the cases with intracardiac hyperechogenic focuses were 1.64% and 0.34% in high and low risk preg-
nancies, respectively. Only in a patient with multiple intracardiac hyperechogenic focuses, chromo-
somal analysis was revealed Down syndrome genotype who was in high risk pregnancy group.
Conclusion: Intracardiac hyperechogenic focuses can be detected by fetal echocardiography during
second trimester. They are usually isolated and not associated with chromosomal anomalies, how-
ever, if they are multiple and commonly located they can be used as a finding of Down syndrome with
the other supporting tests. To determine the importance of intracardiac hyperechogenic focuses for
each society can be helpful in determining the risk of Down syndrome in pregnancies.

Key Words: Intracardiac hyperechogenic focus; fetal echocardiography; risky pregnancies:
congenital heart disease; chromosomal anomalies
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Intrakardiak hiperekojenik odak, fetal kalpte

fetal kemik dokusu ile ayni veya daha fazla

dansitede goriilen bir yapidir.! Etiyolojisi net
olarak bilinmemekle birlikte ventrikiil i¢indeki
papiller kasin veya kordalarin gelisimindeki nor-
mal bir varyant veya artmis mineralizasyonuna
bagl ortaya ciktig1 diistiniilmektedir.? Intrakardi-
yak hiperekojen odak, rutin fetal ekokardiyografi
esnasinda siklikla kargilagilan bir durum olup
bazen de fetal ekokardiyografi i¢in gonderilme
nedeni olabilmektedir. Bu konuyla ilgili yapilmig
calismalardan bir kismi, hiperekojen odagin nor-
mal gelisimin bir varyasyonu oldugunu bildirir-
ken, bir kismi da kromozom anomalileri ve
dogumsal kalp hastaliklari ile olan iligkisine dikkat
cekmistir.»3¢ Intrakardiyak hiperekojenik odak-
lar fetal dort odacik goriintiisiiniin saglandig:
planda kolaylikla tespit edilebilir. Rutin ikinci tri-
mester incelemesiyle saptanan prevalans: yakla-
sik %1-3’diir.""*7 Buyuikliikleri genellikle 1-6 mm
arasinda degisir ve siklikla sol ventrikiilde tespit
edilir ve genellikle tek bir odak olarak goralir.!”
Ancak, yaygin miyokardiyal kalsifikasyonu veya
¢ok sayida intrakardiyak hiperekojenik odaklar
olan vakalarda yapisal ve kromozomal anomaliler
agisindan ileri aragtirmalar gerekmektedir.” Diger
taraftan, intrakardiyak hiperekojen odak preva-
lansi irklar ve toplumlar arasinda da farklhiliklar
gostermektedir.” Bu nedenle, intrakardiyak hipe-
rekojenik odaklarin, kesin olarak belli yapisal
veya sayisal kromozomal anomalilerin gostergesi
oldugunu 6ne siirmek miimkiin gériinmemekte-
dir. Bu konuya 151k tutmak amaciyla, ¢aligma-
mizda hastanemizde fetal ekokardiyografi yapilan
yliksek ve diisiik riskli gebelerde tespit edilen in-
trakardiyak hiperekojen odaklar ile dogumsal kalp
hastaliklar arastirilmis olup, bunlarin dogum son-
ras1 takipleri prospektif olarak degerlendirilmis-
tir.

I GEREG VE YONTEMLER

CALISMA GRUBU

Calismaya, Haziran 2013-Ocak 2014 tarihleri ara-
sinda ¢ocuk kardiyoloji klinigimize fetal ekokardi-
yografi yapilmas: icin kadin dogum uzmanlar
tarafindan cesitli nedenler ile sevk edilen, gebelik
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haftas1 18-22 hafta arasinda olan, daha 6nceki ¢o-
cuklarinda, ailesinde veya kendisinde dogumsal
kalp hastalig: 6ykiisii olan veya kendi istegi ile fetal
ekokardiyografi yapilmasi i¢in bagvuran ve dogum
sonrasinda bebeklerine ekokardiyografi yapilabilen
gebeler alindi. Tiim gebelerin gebelik oykiisii, kli-
nigimize sevk edilme nedenleri, herhangi bir ilag
kullaniminin varligi, madde bagimliliginin olup ol-
madig, ailevi hastaliklar, daha 6nceki gebeliklerin
say1st ve Ozellikleri, kromozomal veya fetal ano-
malilerin varlig1 ve ailede dogumsal veya kazanil-
mis kalp hastaliklarinin bulunup bulunmadig:
ayrintili bir sekilde not edildi. Gebeler yiiksek ve
diisiik risk gruplarina ayrilarak tespit edilen do-
gumsal kalp hastaliklar ve intrakardiyak hipere-
kojenik odaklar agisindan karsilastirildi. Calismaya
baslamadan 6nce hastanemiz etik kurulunun onay:
alinmgtir.

FETAL EKOKARDIYOGRAFi

Fetal kalp incelemeleri yiiksek rezoliisyonlu eko-
kardiyografi cihazi (HD11XE Ultrasound System,
Philips Healthcare, Andover, Netherlands) kulla-
nilarak yapildi. Fetal ekokardiyografik incelemeler
fetal pozisyon ve kalp aksinin belirlendigi, Doppler
ve M-mode Ol¢iimlerin alinabildigi standart tek-
nikler kullanilarak yapildi.®'° Yapisal anomaliler ve
intrakardiyak hiperekojenik odaklar 2D ekokardi-
yografik goriintiiler ile ritim problemleri ise M-
mode ve Doppler teknikleri ile degerlendirildi.

PERINATAL TAKIP

Fetal ekokardiyografide kardiyak anomali ve intra-
kardiyak hiperekojenik odak tespit edilen hastalara
kromozom anomalisi acisindan prenatal danigman-
Lik verildi. Kromozom anomalisinin tespiti i¢in ge-
belik haftasina uygun olarak amniyosentez,
koryonik villus 6rneklemesi veya kordosentez ya-
pildi. Degerlendirme sonucunda anormallik sapta-
nan olgulara gerekli bilgiler verildi. Prognozu koti
olan kalp anomalisi varliginda aileye gebeligin son-
landirilmasi segenegi anlatildi. Postnatal dénemde
tim bebekler klinik ve ekokardiyografik olarak
tekrar degerlendirildi. Klinigi uygun olan bebekler
dogduktan hemen sonra ve iiger ay araliklarla ta-
kibe alindi.

241



Hayrullah ALP ve ark.

RISKLI GEBELIKLERDE FETAL HIPEREKOJENIK KARDIYAK FOKUSLAR: PROSPEKTIF IZLEM CALISMASI

ISTATISTIKSEL iNCELEME

Tiim istatistiksel incelemeler, Windows versiyonu
i¢in kullanilan SPSS 16.0 software (Chicago, IL,
USA) programi ile yapildi. Parametrik testlerdeki
veriler ortalama ve + standart sapma olarak verildi.
Gebelerin ve risk faktorlerinin gruplandirilmasinda
ylizde degerler kullanildi. Parametrik degerlerin
gruplar arasi karsilastirilmasinda ki-kare testi, non-
parametrik veriler icin student-t testi kullanild:.
p<0,05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Caligmaya fetal ekokardiyografileri yapilan toplam
541 gebe alindi. Tiim gebelerden dogan bebeklere
dogum sonras1 tekrar ekokardiyografi yapilarak
fetal donemde yapilan fetal ekokardiyografi ile elde
edilen veriler karsilastirildi. Caligmaya alinan ge-
beler bagvuru esnasinda tespit edilen yiiksek ve
diisiik risk kriterlerine gore iki gruba ayrildi (Tablo
1). Buna gore 296 (%54,71) gebenin diistik risk gru-
bunda 245 (%45,29) gebenin ise yiiksek risk gru-
bunda oldugu goriuldi. Disitk risk grubunda
gebelerin cogunun kendi istekleri (%45,28) ile fetal
ekokardiyografi i¢in bagvurdugu goriliirken, yiik-
sek risk grubunda ise maternal nedenlerden diya-
bet (%3,15), fetal nedenlerden 2. trimestirda
yapilan ultrasonografide dogumsal kalp hastalig:
stiphesi (%28,29), herediter nedenlerden ise 6nceki
gebelikte dogumsal kalp hastalig: varligi (%1,66) ilk
sirada tespit edilmigtir.

Diisiik risk grubunda ortalama yag 26,65+5,12
yil iken yiiksek risk grubunda 26,98+6,07 y1l idi ve
iki grup arasinda istatistiksel anlaml fark tespit
edilmedi (p>0,05) (Tablo 2). Diisiik risk grubunda
ortalama gebelik haftas1 21,85+2,89 hafta iken yiik-
sek risk grubunda 20,12+1,05 hafta idi ve yine iki
grup arasinda istatistiksel anlaml fark tespit edil-
medi (p>0,05). Her iki grupta da primiparlar daha
yliksek orandaydi. Ayrica, yiiksek riskli grupta
dokuz gebede ikiz gebelik tespit edildi.

Diisiik risk grubunda 2 vakada (%0,67), yiik-
sek risk grubunda ise 9 vakada (%3,67) olmak tizere
toplam 11 vakada (%2,03) intrakardiyak hipereko-
jen odak tespit edildi (Resim 1). Tespit edilen in-
trakardiyak hiperekojen odaklarin 10 vakada tek
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TABLO 1: Calismaya alinan gebelerin dustik ve yiiksek risk
gruplarina gore dagilimi.
Risk gruplari ve risk faktorleri N(541) %
Distik risk
Gebenin kendiistedi ile basvurusu 245 4528
Yapilan fetal UGS'de kalbin net degerlendirilememesi 51 943
Toplam 296 54,71
Yiksek risk
Maternal nedenler
Diyabst 17 315
ilag kullanimi 11 205
Cogul gebelik ] 1,66
ilexi anne yasi 9 166
invitro fertilizasyon (IVF) 5 092
Annede DKH bulunmasi 5 0,92
Annede kollajen doku hastaligi varligi 1 0,18
Annede TORCH enfeksiyonu varligi 0 0
Fetal nedenler
2. trimesterda yapilan fetal USG’de DKH slphesi 153 28,29
Disritmi 1 0,18
Poliamnioz/oligohidroamnioz 5 0,92
immn/nonimmiin hidrops 1018
Fetal anomali 5 0,92
Kromozomal anomali 2 0,37
Ense kalinliginda artis 3 0,56
Herediter nedenler
Onceki gebeliklerde DKH dykilsii 9 1,66
Onceki gebeliklerde fetal anomali varlii 5 0,92
Ailede DKH oykiisii 4 075
Toplam 245 4529

USG: Ultrasonografi; DKH: Dogumsal kalp hastaligi; TORCH: Toksoplazma rubella sit-
omegalovirus. herpes simplex virus.

oldugu, sadece 1 vakada ¢ok sayida (ii¢ tane) oldugu
goriildii. Ayrica, intrakardiyak hiperekojen odak-
larin 8 vakada sol ventrikiil yerlesimli iken 2 va-
kada sag ventrikiil yerlesimli oldugu ve sadece bir
vakada her iki ventrikiilde de goriildiigii tespit
edildi. Diistik risk grubunda sadece 1 vakada do-
gumsal kalp hastaliklarindan ventrikiiler septal de-
fekt (%0,34) tespit edilirken, yiiksek risk grubunda
ise sirastyla 2 vakada ventrikiiler septal defekt
(90,82), bir vakada atrioventrikiiler septal defekt
(%0,41) ve bir vakada da cift ¢ikish sag ventrikiil
(%0,41) tespit edildi (Tablo 3). Diistik risk gru-
bunda fetal ekokardiyografi ile saptanan dogumsal
kalp hastaligy siklig1 %0,34, yiiksek risk grubunda
ise %1,64 olarak bulundu. Dogum sonras1 yapilan
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TABLO 2: Calismaya alinan gebelerin demografik 6zellikleri.

Diisiik risk (N:296) Yiiksek risk (N:245) p

Yas (yil) 26,65+5,12 26,98+6,07 >0,05

Gebelik haftasi (hafta) 21,85+2,89 20,12+1,05 >0,05

Primipar {N/%) 150/50,68 129/52,65 >0,05*

Multipar (N/%) 146/49,32 116/47,35 >0,05*
*Student-t testi.

RESIM 1: Yirmi haftalik diisiik risk grubundaki bir gebede sol ventrikiildeki papiller
kasta hiperekojen odak gorilmekte.

TABLO 3: Tespit edilen dogumsal kalp hastaliklarinin
gebelerdeki risk gruplarina gére dagilimi.
Diistik risk grubu Yiiksek risk grubu
Dogumsal kalp hastaligi (N:296) (N/%) (N:245) (N/%)
Ventrikiller septal defekt 1/0,34 2/0,82
Atrioventrikiler septal defekt 0/0 1/0,41
Gift cikish sag ventrikil 0/0 10,41
Toplam 1/0,34 4/1,64

ekokardiyografi ile konulan tanilar ve fetal eko-
kardiyografide tespit ettigimiz tanilar kargilagtiril-
diginda klinigimizin fetal ekokardiyografi ile tam
koyma oranimiz %97 olarak bulunmustur. Diisiik
risk grubunda dogumsal kalp hastalig: tespit edilen
tek vakada intrakardiyak hiperekojen odak saptan-
maz iken, yiiksek risk grubunda sadece atrioven-
trikiiler septal defekt tespit edilen vakada 3 adet
(sol ventrikiilde 2 adet ve sag ventrikiilde 1 adet)
intrakardiyak hiperekojen odaklar gériilmiis olup,
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ayrica bu vakada kromozom analizi sonucu trizomi
21 ile uyumlu bulunmustur. Dogum sonrast, yeni-
dogan doneminde bakilan ekokardiyografilerde sa-
dece yiiksek risk grubundaki gebelerden dogan 5
fettisde intrakardiyak hiperekojen odaklarin goril-
meye devam ettigi tespit edildi.

Fetal aritmilerden 2/1 atrioventrikiiler blok
yiiksek risk grubundaki bir gebede tespit edildi. Bu
gebede miks konnektif doku hastaligi mevcuttu ve
gebeligin ilerleyen dénemlerinde bu ritim proble-
minin diizeldigi gorildii. Ayrica, diisiik risk gru-
bundaki iki gebede erken atriyal atimlar tespit
edildi. Kordosentez, amniosentez veya koryonik
villus 6rneklemeleri yiiksek risk grubundaki 5 ge-
beye uygulandi ve bunlarin 1 tanesinde kromozom
bozuklugu (trizomi 21) tespit edildi.

I TARTISMA

Intrakardiyak hiperekojenik odak prevelans: ya-
pilan cesitli caligmalarda %0,17-7,4 arasinda bil-
dirilmigtir.>!"1? Bizim g¢aligmamizda ise disitk
risk grubunda bu oran %0,67, yiksek risk gru-
bunda ise %3,67 olarak bulunmus olup literatiirle
uyumludur. Intrakardiyak hiperekojen odaklarin
fetal ekokardiyografik takiplerde ilerleyen gebe-
lik haftalarinda siklikla geriledigi ve kayboldugu
gorilmektedir.>!'"1* Bizim ¢aligmamizda fetal d6-
nemde tespit edilen intrakardiyak hiperekojen
odaklarin bityiik kisminin dogum sonrasi yapilan
kontrol ekokardiyografilerde kayboldugu, sadece
5 vakada (%45,45) halen sebat ettigi gorulmiis-
tir.

Intrakardiyak hiperekojenik odak tespit edilen
fetiislerde dogumsal kalp hastalig: siklig1 %2,7-3,2
arasinda bildirilmigtir.’*!> Diger taraftan, rutin
ikinci trimester incelemesiyle saptanan prevalansi
yaklagik %1-3’diir."*” Genel popiilasyonda dogum-
sal kalp hastalig: sikliginin gelismis ve gelismekte
olan iilkelerde %0,8-2 arasinda degistigi gz o6niine
alindiginda yukarida tespit edilen oranlarin genel
popiilasyondan ¢ok da farkli olmadig: séylenebi-
lir.' Bizim ¢aligmamizda ise intrakardiyak hipere-
kojen odak tespit edilen 11 vakadan sadece 1
tanesinde (atrioventrikiiler septal defekt) dogum-
sal kalp hastalig1 saptanmigtir.
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Intrakardiyak hiperekojen odak bulunan 6lii
yenidogan ve fetiislerde yapilan caligmalar, bu
odaklarin papiller kas veya kordalarin kalsifikas-
yonu sonucu olustugunu gostermistir.>!” Kromo-
zom anomalisi bulunan ve normal karyotipe
sahip tiim fetiislerde intrakardiyak hiperekojen
odaklarin ayni patolojik yapiya sahip oldugu bi-
linmektedir.” Bununla birlikte bu yapinin nasil
olustugu halen tam olarak bilinmemekte ve nor-
malin bir varyanti olarak degerlendirilmekte-
dir."?7 Bilindigi gibi papiller kaslar miyokard
dokusundan, kordalar ise endokardiyal dokudan
olusmaktadir. Bu iki farkli doku arasindaki bir-
lesme ve fenestrasyon fetal donemde tam olma-
d1g1 zaman aradaki fibroid alan ekokardiyografide
dens bir yap1 olarak belirir ve intrakardiyak hi-

perekojen odak adini alir.!27

Intrakardiyak hiperekojen odaklarin kromo-
zom anomalileri ile olan iligkileri yapilan bazi ¢a-
bildirilmekle
calismalarda ise boyle bir iligki gosterilememis-

ligmalarda beraber, bir takim
tir.»*¢ Shanks ve ark. yakin zamanda yaptiklar: bir
calismada, fetal ekokardiyografide tespit edilen in-
trakardiyak hiperekojen odaklarin trizomi 21 ris-
kini artirmadigini, 35 yasin altinda ve tarama
testleri sonucu normal olan gebelerde tespitinin
tesadiifi oldugunu ve bunlara kromozom analizi
yapilmasinin gerekli olmadigini bildirmiglerdir.'
Diger bir calismada ise tek bagina intrakardiyak hi-
perekojen odaklarin trizomi 21 saptamadaki sen-
sitivitesi sadece %11 olarak saptanmistir.'® Genel
olarak, intrakardiyak hiperekojen odaklar izole bir
bulgu olarak saptandiginda, diger yapisal anomali-
lerin ve diger belirteglerin yoklugunda kromozom
anomalilerin gostergesi degillerdir.” Bunun ne-
denlerinden birisi de, fetal anomali taramasinin
ikinci trimestirda yapilmasidir. Ayrica, diisitk
riskli gebeliklerde de intrakardiyak hiperekojen
odaklar yiiksek riskli grubu gore daha az goriil-
mektedirler.”'” Bizim ¢aligmamizda da diisiik risk
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grubunda intrakardiyak hiperekojen odaklar yiik-
sek risk grubuna gore ¢ok daha az sayida tespit
edilmistir.

[zole intrakardiyak hiperekojen odak genellikle
tek bir ventrikiilde tespit edilir. Ancak, ¢ok sayida
ve her iki ventrikiilde yerlesimli de olabilir."3” Cok
say1da intrakardiyak hiperekojen odak veya yaygin
kalsifikasyon bulunan fetiislerin kotii prognozlu ol-
dugu bildirilmistir. Bu gibi durumlarda enfeksiyon,
inflamasyon ve hipoksi gibi altta yatan olas: nede-
nin aragtirilmas: gerektigi de dnerilmistir."” Ayrica,
yapilan bir calismada ¢oklu sayidaki intrakardiyak
hiperekojen odaklarin da Down sendromu ile iligkili
olabilecegi bildirilmistir.?’ Bizim ¢aligmamizda da
komplet atriovnetrikiiler septal defekt tespit edilen
bir vakamizda ¢oklu sayida ve her iki ventrikiilde
intrakardiyak hiperekojen odaklar tespit edilmis
olup bu vakada yapilan kromozom analizi sonucu
trizomi 21 olarak tespit edilmistir.

Intrakardiyak hiperekojen odaklarin dogum
sonrast takibiyle ilgili yapilan ¢alismalarda, bu odak-
larin yaklagik %50-70’inin dogum sonrasinda da go-
riildiigii ve bu vakalarda miyokardiyal fonksiyonla-
rin normal oldugu saptanmigtir.”’* Diger taraftan,
bu vakalarin dogum sonrasi bakilan elektrokardiyo-
grafik bulgularinda da herhangi bir bozulmanin ol-
madigy bildirilmigtir.* Bizim c¢aligmamizda da
dogum sonras: intrakardiyak hiperekojen odaklarin
5 vakada (%45,45) sebat ettigi saptanmuistir.

Sonug olarak, intrakardiyak hiperekojen odak-
lar fetal ekokardiyografide ikinci trimestir boyunca
saptanabilmektedir. Genellikle, izole olarak tespit
edilen bu yapilar kromozom anomalileri ile iligkili
olmayip, sadece ¢ok sayida ve yaygin yerlesimli
olanlar diger destekleyici testlerin varliginda Down
sendromu agisindan bir bulgu olarak kabul edile-
bilir. intrakardiyak hiperekojen odaklarin her top-
lum i¢in 6neminin belirlenmesi, gebelerde Down
sendromu riskinin belirlenmesinde faydal olabilir.

Pediatr Heart ] 2014;1(2)



RISKLI GEBELIKLERDE FETAL HIPEREKOJENIK KARDIYAK FOKUSLAR: PROSPEKTIF IZLEM CALISMASI

Hayrullah ALP ve ark.

Petrikovsky B, Challenger M, Gross B. Un-
usual appearances of echogenic foci within
the fetal heart: are they benign? Ultrasound
Obstetric Gynecol 1996;8(4):229-31.

Brown DL, Roberts DJ, Miller WA. Left ven-
tricule echogenic focus in the fetal heart:
pathologic correlation. J Ultrasound Med
1994;13(8):613-6.

Rodriguez R, Herrero B, Bartha JL. The con-
tinuing enigma of the fetal echogenic intracar-
diac focus in prenatal ultrasound. Curr Opin
Obstet Gynecol 2013;25(2):145-51.

Achiron R, Lipitz S, Gabbay U, Yagel S. Pre-
natal ultrasonographic diagnosis of fetal heart
echogenic foci: no correlation with Down syn-
drome. Obstet Gynecol 1997;89(6):945-8.

Bromley B, Lieberman E, Laboda L, Benacer-
raf BR. Echogenic intracardiac focus: a sono-
graphic sign for fetal Down syndrome Obstet
Gynecol 1995;86(6):998-1001.

Bromley B, Lieberman E, Shipp TD, Richard-
son M, Benacerraf BR. [Significance of an
echogenic intracardiac focus in fetuses at high
and low risk for aneuploidy.] J Ultrasound Med
1998;17(2):127-31.

Huggon IC, Cook AC, Simpson JM, Smeeton
NC, Sharland GK. Isolated echogenic foci in
the fetal heart as marker of chromosomal ab-
normality. Ultrasound Obstet Gynecol 2001;
17(1):11-6.

Ozkutlu S. Fetal ekokardiyografi. 1. Baski.
Adana: Nobel Tip Kitapevi; 2012.

Cordes TM, O’leary PW, Seward JB, Hagler
DJ. Distinguishing right from left: a stan-

Pediatr Heart ] 2014;1(2)

I KAYNAKLAR

dardized technique for fetal echocardiogra-
phy. J Am Soc Echocardiogr 1994;7(1):47-
53.

Drose JA. Scanning: indications and tech-
nique. Fetal Echocardiography. Phildelphia:
W.B. Saunders Company; 1998; p.1-13.

. Bronshtein M, Jakobi P, Ofir C. Multiple fetal

intracardiac ecogenic foci: not always a be-
nign sonographic finding. Prenat Diagn
1996;16(2):131-5.

. Merati R, Lovotti N, Norchi S, Teatini A,

Tenore AC, Belloni C. Prevalence of fetal left
ventricular hyperechogenic foci in a low risk
population. Br J Obstet Gynaecol 1996;103
(11):1102-4.

Gongalves TR, Zamith MM, Murta CG, Bus-
samra LC, Torloni MR, Moron AF. Choromo-
somal and cardiac anomalies in fetuses with
intracardiac echogenic foci. Int J Gynaecol
Obstet 2006;95(2):132-7.

Liu HH, Lin MT, Chang CC, Wang JK, Wu MH,
Shyu MK, et al. Postnatal outcome of fetal car-

diac echogenic foci. J Formos Med Assoc
2002;101(5):329-36.

. Wax JR, Philput C. Fetal intracardiac

echogenic foci: does it matter which ventricle?
J Ultrasound Med 1998;17(3):141-4.

Hoffman JIE, Kaplan S. The incidence of con-
genital heart disease. J Am Coll Cardiol
2002;39(12):1890-900.

Shanks AL, Odibo AO, Gray DL. Echogenic
intracardiac foci. Associated with increased

risk for fetal trisomy 21 or not? J Ultrasound
Med 2009;28(12):1639-43.

20.

21.

22.

23.

24.

Smith-Bindman R, Hosmer W, Feldstein VA,
Deeks JJ, Goldberg JD Second-trimester ul-
trasound to detect fetuses with Down syn-
drome: a meta-analysis. JAMA 2001;285(8):
1044-55.

Simchen MJ, Toi A, Silver M, Smith CR,
Homberger LK, Taylor G, et al. Fetal cardiac
calcifications: report of four prenatally diag-
nosed cases and review of the literature. Ul-
trasound Obstet Gynecol 2006;27(3):325-30.

Nyberg DA, Souter VL, El-Bastawissi A,
Young S, Luthhardt F, Luthy DA. Isolated
sonographic markers for detection of fetal
Down syndrome in the second trimester of
pregnancy. J Ultrasound Med 2001;20(10):
1053-63.

Wax JR, Donnelly J, Carpenter M, Chard C,
Pinette MG, Blackstone J, et al. Childhood
cardiac function after prenatal diagnosis of in-
tracardiac echogenic foci. J Ultrasound Med
2003;22(8):783-7.

Perles Z, Nir A, Gavri S, Golender J, Rein AJ.
Intracardiac echogenic foci have no hemody-
namic significance in the fetus. Pediatr Car-
diol 2010;31(1):7-10.

Kurtulmus S, Mese T, Taner CE, Oztekin DC,
Okyay D, Uysal A, et al. Evaluation of tissue
Doppler-derived myocardial performance
index in fetuses with intracardiac echogenic
focus. J Matern Fetal Neonatal Med
2013;26(16):1662-6.

Hamdan MA, El Zoabi BA, Al Shamsi A, Bek-
dache GN, Chedid F. Fetal echogenic cardiac
foci: prospective postnatal electrocardiographic
follow-up. J Perinatol 2013;33(4):268-70.

245



IORLHNAL ARASTIRMA ORIGINAL RESEARCH I

Erkut OZTURK 2

ibrahim Cansaran TANIDIR,?
Hlsnd Firat ALTIN,®

Alper GUZELTAS

Yakup ERGUL,?

Zeynep KARATAS,

Serta¢c HAYDIN,?

Ersin EREK,?

Ender ODEMIS,?

ihsan BAKIR®

Cocuk Kardiyoloji Klinigi,

®Kalp ve Damar Cerrahisi Klinigi,
°Anesteziyoloji ve Reanimasyon Klinigi,
istanbul Mehmet Akif Ersoy

Gogus Kalp ve Damar Cerrahisi

Egitim ve Aragtirma Hastanesi, istanbul

Gelis Tarihi/Received: 06.06.2014
Kabul Tarihi/Accepted: 11.07.2014

Bu ¢alisma 13. Ulusal Pediatrik Kardiyoloji ve
Kalp Damar Cerrahi Kongresi

(16-19 Nisan 2014, Diyarbakir)' nde

poster olarak sunulmustur.

Yazisma Adresi/Correspondence:
Erkut OZTURK

istanbul Mehmet Akif Ersoy
Gogs Kalp ve Damar Cerrahisi
Egitim ve Arastirma Hastanesi,
Gocuk Kardiyoloji Klinigi,

istanbul,

TURKIYE/TURKEY

erkut_ozturk @yahoo.com

Copyright © 2014 by Tiirk Pediatrik Kardiyoloji ve
Kalp Cerrahisi Dernegi

246

Taussig-Bing Anomalili Yenidoganlarin
Yogun Bakim Yonetimi ve
Operasyon Sonuclarinin Degerlendirilmesi

Assesment of Intensive Care Unit
Management in Newborns with
Surgically Corrected Taussig-Bing Anomaly

OZET Amag: Taussig-Bing Anomalisi (TBA) ikinci siklikta goriilen ¢ift ¢ikish sag ventrikiil tipidir. Bu ca-
lismada merkezimizde TBA nedeniyle operasyonu yapilan yenidogan olgulardaki deneyim ve sonuglari-
miz1 degerlendirdik. Gereg ve Yontemler: 2010-2013 yillar: arasinda TBA tanusiyla opere edilen yenidogan
olgularinin kayitlar1 retrospektif olarak taranmigtir. Demografik ve anatomik karekteristik 6zellikleri in-
celendi. Yogun bakim takip siirecinde gozlenen degisiklikler, saptanan sorunlar (pulmoner hipertansif kriz,
aritmi, sepsis, diisiik kardiyak debi) ayrintih olarak degerlendirildi. Bulgular: On iki TBA’li yenidogan ¢a-
lismaya alinmistir. Bu olgularin 10’'una (%82) arteriyel switch operasyonu (ASO) ve ventrikiiler septal de-
fekt kapatilmasi; ikisine (%18) pulmoner arter banding operasyonu yapildi. Olgularin 7’si (%58) erkekti.
Mediyan operasyon yas ve agirlik sirasi ile 7 giin (3-26giin) ve 3,6 kg (2,7-4,5 kg) idi. Biiyiik arter iliskisi 5
olguda (%42) yan yana, 7 olguda (%58) D malpoze idi. Alt1 olgunun (%50) koroner arter paterni anormaldi.
Alt1 olguda (%50) degisik derecede arkus patolojisi vardi. Bu patolojilerin dérdii arkus hipoplazisi iken ikisi
diskret aort koarktasyonu seklindeydi. Mediyan kardiyopulmoner bypass zaman1 210 dakika (182-253 da-
kika) ve ventilasyon siiresi 128 saat (36-288 saat) idi.Yogun bakim yatis siiresi 10 giin (3-36) ve hastanede
kalis siiresi 28 giin (8-66) idi. Yogun bakima alinan hastalarin 5’inde diisiik kardiyak debi, 3’tinde pulmo-
ner hipertansif kriz, 4inde kardiyak aritmi, 3’iinde sepsis, 2’sinde kanama saptand. Sekiz olguda (%67)
birden fazla komplikasyon gelisti. ki olgu kaybedildi. Sonug: Etkin ve bireysellestirilmis yogun bakim takip
yonetimi ile diizeltme operasyonu yapilan TBA’li yenidoganlarin mortalitesi belirgin azalacagim diisiin-
mekteyiz.

Anahtar Kelimeler: Taussig-Bing anomalisi, yenidogan, yogun bakim

ABSTRACT Objective: Taussig-Bing (TB) anomaly is the second most common type of double-outlet right
ventricle. This study evaluates our experiences and outcomes of newborns with TB anomaly. Material and
Methods: We conducted a retrospective study for all cases of TB anomaly repaired between 2010 and 2013.
Patients are analyzed according to their demographical and anatomical characteristics. Intensive care unit
data and complications such as pulmonary hypertensive crisis, new onset arrhythmias, sepsis, low cardiac
output were also investigated. Results: Twelve newborns with TB anomaly underwent cardiac surgical re-
pair. Ten of 12 (82%) by arteriyel switch operation (ASO) with closure of the VSD (ASO+VSDc) proce-
dure. Two patients (18%) had pulmonary banding operation. There were 7 males (58%). The median age
at the time of surgery, was 7 days (3-26 days), and the median weight was 3.6 kilograms (2.7-4.5 kilograms).
The aorta was positioned side-by-side with the pulmonary artery in 5 patients (42%), and was to the right
and slightly anterior to the pulmonary artery in 7 (58%). Six patients (50%) had the unusual coronary
anatomy. Aortic arch obstruction was common (n=6, 50%). Aortic arch obstruction manifested as discrete
aortic coarctation (n=2), diffuse hypoplastic aortic arch (n=4). The median cardiopulmonary bypass (CPB)
time was 210 minutes (182-253 minutes). The median ventilation time was 128 hours (36-288 hours); the
median intensive care unit stay was 10 days (3-36 days); the median hospital stay was 28 days (8-66 days).
Eight patients (67%) had one or more postoperative complications including low cardiac output, necessi-
tating delayed sternal closure (n=5), arrhythmias (n=4), septicemia (n=3), acute pulmonary hypertension
crises (n=3), and bleeding (n=2). There were 2 deaths. Conclusion: The treatment , management and ICU
follow up of the different TB cases have to be specified according to the patient.

Key Words: Taussig-Bing anomaly, newborn, intensive care
Pediatr Heart ] 2014;1(2):246-52
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ventrikiil (DORV) ve subpulmonik ventri-
kiiler septal defekt (VSD) patolojilerinin bir-
likte gorilmesi durumudur. Cift cikigh sag

Taussig—Bing anomalisi (TBA); ¢ift ¢ikish sag

ventrikiil hastalarinda, %24 oraniyla, en sik gorii-
len ikinci alt grubu olusturur.'?

Taussig-Bing anomalisi; intrakardiyak anato-
mik 6zelligi, aort ve pulmoner arterlerin birbirine
gore uzaysal iligkisi ve ilave arkus aorta patolojile-
rinin olmasi nedeniyle kompleks bir patolojiyi
olusturmaktadir. Ekokardiyografi bu anomalinin
teshisinde 6nemli bir tan1 aracidir. Bununla birlikte
anomalinin kompleks yapida olmasindan dolay1
Bilgisayarl1 Tomografi (BT) anjioyografi ve Magne-
tik Rezonans (MR) anjioyografi gibi daha gelismis
tan1 yontemlerine gereksinim duyulabilmektedir.

Yasamin erken doneminde kalp yetersizligi ve
pulmoner hipertansiyon gelismesi nedeniyle ge-
ciktirilmeden cerrahi tedavi uygulanmas: gerek-
mektedir.3* Giiniimiizde morfolojik sol ventrikiil
aorta, morfolojik sag ventrikiil-pulmoner arter ara-
sinda normal baglantinin olusmas: temeline daya-
nan anatomik diizeltme bir ¢ok merkezde
kullanilmaktadir. Anatomik diizeltme “Arteriyel
Switch” operasyonu (ASO) veya interventrikiiler
tamir yoluyla saglanmaktadir.*> Ancak sol ventri-
kiiliin hipoplazik olmasi, multiple ventrikiiler sep-
tal defekt, subaortik stenoz, kesintili arkus aorta
gibi ilave patolojilerin bulundugu baz: kosullar, tek
asamali anatomik tamiri zorlastirabilir. Bu du-
rumda pulmoner artere banding (PAB) operasyonu
ve/veya arkus aorta tamiri gibi palyatif girisimler
yapilmaktadir.*® Bu ¢aligmada klinigimizde yeni-
dogan doneminde TBA tanis1 konulan hastalar ay-
rintili degerlendirilmistir.

I GEREG VE YONTEMLER

Bu ¢alisma 2010-2013 yillar1 arasinda TBA tanisi
konulan ve opere edilen yenidogan olgular tize-
rinde yapilmistir. Ekokardiyografik olarak bir
bliytik arterin tamaminin ve diger biiyiik arterin
%50’sinden fazlasinin morfolojik sag ventrikiilden
¢ikmasi, subpulmonik VSD bulunmas: ve pulmo-
ner stenozun olmamasi TBA olarak tanimlanmis-
tir.

Pediatr Heart ] 2014;1(2)
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Pulmoner Arter Banding Operayonu

Iki olguda sol ventrikiil hipoplazisi ve VSD'nin ka-
patilamayacak kadar biiyiik olmasi nedeniyle PAB
operasyonu uygulandi. Cerrahi yaklagim olarak me-
dian sternotomi tercih edildi. Bant gocii riski ne-
deni ile, pulmoner arter doniiliirken simirh 6lgiide
dilimlenme yapildi ve pulmoner arterin asir1 ser-
bestlestirilmesinden kac¢inildi. Bant materyali ola-
rak 3mm. naylon teyp kullanildi. PAB operasyonu
sirasinda pulmoner arter distaline yerlestirilen
kaniil ile devamli basin¢ monitorizasyonu yapildi.
PAB Trusler formiilii (bant gevresi= siyanotik
24+kg. mm.) goz 6niinde bulundurularak yapildi.®
Esas olarak hemodinamik bozulma olmadan, pul-
moner basincinin, sistemik basinca oranini 1/2 ve
altinda olmas: ve arteriyel oksijen satiirasyonunun
%75-85 tutulmas: hedeflendi. Pulmoner/sistemik
basing oranmi 1/3 civarinda olacak sekilde tutulmaya
calisildi. Bantlama tamamlandiginda, bant pulmo-
ner artere iki noktadan dikilerek sabitlestirildi.

Arteriyel Switch ve VSD Kapatilmasi

On olguda ASO ve VSD kapatilmas: iglemi gercek-
lestirildi. Aort koarktasyonu ve hipoplastik arkus
aorta icin 4 olguda “extented end-to-end” anasto-
moz teknigi ve 2 olguda “end-to-side” anastomoz
teknigi kullanild1. Tiim prosediirde mediyan ster-
notomi kullanildi. Kardiyopulmoner bypass isle-
minde standart aortik ve bikaval venoz kaniilasyon
teknigi yapildi. Standart arteriyel switch operas-
yonu yapildi. Ventrikiiler septal defekt kapatilma-
sinda rutin sag atriyum yolu tercih edildi. Zor
olgularda sag ventrikiil veya pulmoner arter yolu
kullanildi. VSD prolene dikis ve “double velour
Dacron patch” ile kapatildi. Aort koarktasyonu ve
hipoplastik arkus aorta tamirinde derin hipotermik
sirkulatuvar arrest (18°C) ya da “half flow bypass”
ile innominate artere konulan arteriyel kaniilasyon
yontemi tercih edildi. Hemodinamik durumu stabil
olmayan olgular (n=7) sternum agik sekilde yogun
bakim tinitesine transfer edildi. Bu olgularda yal-
niz cilt kapatilmasi veya bir “GoreTex patch” (W.L.
Gore & Associates Inc., AZ, US) ile gecici kapatma
yapildi. Sternum operasyondan 48-72 saat sonra-
sinda yogun bakimda kapatild:.
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Postoperatif Yogun Bakim Yénetimi

Yenidogan hastalar yogun bakim iinitesine entiibe
olarak getirilmis ve mekanik ventilator destegine
alinmigtir. Yogun bakima alinan tiim hastalarda sa-
tiirasyon, santral venoz basing (CVP), Elektrokardi-
yografi (EKG), invazif arteriyel tansiyon, end tidal
karbondioksit (etCO), Kranial Near infrared Spekt-
roskopi (NIRS) takibi gerceklestirilmistir. Pulmoner
hipertansif krize giren hastalarda pulmoner vaskii-
ler direnci dengelemek i¢in oral sildenafil, intrave-
noz ilioprost ve inhale nitrik oksit (iNO) destegi
verilmistir. EKG monitérizasyonunda olas1 ritim
problemleri gézlenen hastalara atriyal EKG ¢ekimi
ve adenozin 100 mikrogram/kg dozunda bolus ola-
rak verilerek aritmi varhig: degerlendirildi. Tiim has-
talarda ilk glin total parenteral niitrisyon (TPN)
destegi ve nasogastrik sonda ile minimal enteral bes-
lenme baglandi. Hemodinamik olarak stabil ve so-
lunum rezervi yeterli olan hastalara ventilatérden
ayirma “weaning” yapilarak ekstiibe edildi.

Degerlendirme

Hastalarin bagvuru sekli, demografik ozellikler
(vas1, gelis tartisi, cinsiyet), ayrintili ekokardiyo-
grafik bulgular ve 6l¢iimler, BT anjioyografi bul-
gulari, operasyon siiresi (pompa siiresi, cross klemp
sliresi), yogun bakim yatis stireleri, mekanik venti-
latérde kalis siireleri, kullanilan inotropik ajanlar
ve kullanim siireleri, yogun bakim takip siirecinde
satlirasyon, kan gazi, laktat, arteriyel tansiyon,
NIRS paremetrelerinde gozlenen degisiklikler, sap-
tanan sorunlar (pulmoner hipertansif kriz, aritmi,
sepsis, distik kardiyak debi) ayrintili olarak ince-
lenmistir.

ISTATISTIKSEL YONTEM

Caligmada degiskenlerin dagilimi bilgisayar orta-
minda siniflandirildi ve SPSS versiyon 11.5 (Statis-
tical Package for the Social Sciences for Windows),
programi kullanilarak tanimlayici sonuglar elde
edildi.

I BULGULAR

On iki yenidogan TBA’li hasta mevcuttu. Bu olgu-
larin 7’s1 erkek ve 5’1 kiz idi. Mediyan agirliklar 3,6
kg (2,7-4,5 kg) ve mediyan operasyon yas1 7 giin (3-
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26 gilin) idi. Bagvuru sikayetleri degerlendirildi-
ginde olgularin altisinda solunum sikintisi, dor-
diinde morarma ve dordiinde iifiiriim duyulmas:
mevcuttu. Operasyon 6ncesi ii¢ olguya PGE1 in-
fiizyonu, alt1 olguya inotrop destegi, yedi olguya fu-
rosemid infiizyonu ve dort olguya mekanik
ventilasyon destegi verilmekteydi.

Olgularin ekokardiyografi ve BT anjiografik
bulgularina gore biiyiik arterlerin uzaysal konumu,
koroner anatomi,arkus aorta anomalisi veya diger
iligkili kardiyak anomali bulgular1 Tablo 1’de 6zet-
lenmistir. Aortanin pulmoner arterin 6niinde ve sa-
ginda yer almasi (D-transpozisyon), pulmoner
arterin oniinde ve solunda yer almasi (L-transpo-
zisyon), yan yana olmasi (side by side), 6niinde yer
almasi (On-arka iligki) olarak kabul edilmistir. Seri-
mizde 5 hastada side by side iligki, 7 hastada D-
transpozisyon mevcuttu.

Sinus-1’den sol koroner arter (sol 6n inen ko-
roner arter (LAD) ve sol sirkumfleks koroner arter
(Cx)), sinus-2’den de sag koroner arter (RCA) ¢1k-
mas1 normal patern, bunlarin digindaki koroner
arter ¢ikisi koroner anomali olarak degerlendiril-
mistir. Alt1 olguda koroner anomali mevcuttu

TABLO 1: Anatomik karakteristikler.

n %
Buyik Arterlerin Pozisyonu
- D-transpozisyon 7 58
- Yan yana 5 42
Coroner Arter Paterni
-1LCx 2R 6 50
-1L 2RCx 2 17
-1R2LCx 2 17
-1LCxR 1 8
- Diger 1 8
Aortik ark anomalisi 6 50
- Aort koarktasyonu 2 17
- Arkus hipoplazisi 4 34
iliskili diger kardiyak anomaliler
- Patent duktus arteriosus 9 75
- Atrial septal defekt veya PFO 12 100
- Multiple VSD 2 16
- Sol ventrikdl hipoplazisi 2 16

PFO: Patent foramen ovale; VSD: Ventrikiler septal defekt; L: Sol, Cx: Circumfleks;
R: sag.

Pediatr Heart ] 2014;1(2)
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(Tablo 1). Ekokardiyografide 4 olguda koroner ana-
tomi saglikli degerlendirilememis ve BT anjioyo-
grafi ihtiyac1 dogmustur. Alt1 olguda (%50) degisik
derecede arkus aorta patolojisi vard: (Tablo 1).

Mediyan kardiyopulmoner bypass zamani 210
dakika (182-253 dakika) ve mediyan ventilasyon
stiresi 128 saat (36-288) idi. Mediyan yogun bakim
yatis siiresi 10 giin (3-36 giin) ve mediyan hasta-
nede yatis siiresi 28 giin (8-66 giin) idi. Operasyon
ve yogun bakim yatis bilgileri Tablo 2’de 6zetlen-
mistir.

Toplam 19 komplikasyon goriiliirken, sekiz ol-
guda (%66) birden fazla komplikasyon gelisti
(Tablo 3). Bes olguda diisiik kardiyak debi gozlendi.
Bu olgulara milrinone, adrenalin, dopamin, nérad-
renalin inotrop destegi acildi. Inotrop destegine
ragmen diisiik kardiyak debi bulgular: devam eden
hastalarin tictinde metabolik asidoz ve oligoiiri ne-
deniyle gecici periton diyalizi uygulandi.

Aritmi gézlenen dort olgudan ikisinde tam AV
blok, birinde junctional ektopik tagikardi (JET) ve
birinde supraventrikiiler tagiaritmi (SVT) saptandi.
Tam AV bloklu olgularin ritimleri gegici pacema-
ker desteginde izlenirken postoperatif 3. ve 6.

TABLO 2: Operasyon ve yogun bakim bilgileri.

Degisken Minimum  Maksimum Mediyan
CPB(dakika) 140 375 210
Ventilasyon siresi (saat) 36 408 120
inotrop sayisi 2 4 2
inotrop stiresi (saat) 40 360 144
Yogun bakim siresi (glin) 3 44 ]
Hastanede yatis siresi (gun) 3 76 20

TABLO 3: Olgularda gézlenen komplikasyonlar.

Komplikasyon n %
Diisiik kardiyak debi 5 43
Pulmoner hipertansif kriz 3 25
Aritmi 4 33
Sepsis 3 25
Kanama* 2 17
Pnémoni 1 8
Plevral efiizyon (Silotoraks) 1 8

* Bir hastada intrakranial kanama birinde ise agiri drenaj.

Pediatr Heart ] 2014;1(2)

giinde AV bloktan ¢ikarak normal siniis ritmine
dondii. SVT saptanan olgunun adenozin bolusun-
dan sonra tagiaritmisi durdu. JET saptanan olguya
soguk uygulama ve amiodaron infiizyonu baglanda.
Bu olgunun postoperatif 32. saatinde ritmi siniis rit-
mine dondi. Plevral efiizyon saptanan hastaya to-
raks tiipli takildi. Gonderilen sivi analizi eksiida
karakterinde ve silotoraks ile uyumlu bulundu.
TPN, oral orta zincirli yag asidi ve intravendz so-
matostatin anologu (Octreotid®) destegi ile posto-
peratif 10. giinde silotoraks geriledi.

Kanama komplikasyonu gozlenen olgulardan
biri postoperatif 6.saatinde kanama revizyonu i¢in
tekrar opere edildi. Diger olguda ise intrakranial
evre-III kanama gozlendi.

Iki olgu kaybedildi. Olgulardan biri PAB son-
ras1 10. saatinde ani hipotansiyon ve bradikardi ne-
deniyle ekstrakorporeal membran oksijenasyonu
(ECMO) destegine alindi. ECMO desteginin altinc
giiniinde ECMO komplikasyonlarina bagl olarak
kaybedildi. ASO + VSD kapatilmas: yapilan olgu-
lardan biri postoperatif 2. giinde diisiik kardiyak
debi nedeniyle kaybedilmisti.

iZLEM

Ortalama izlem siiresi 12 ay (4 ay-26 ay) idi. Ta-
kiplerde yeniden operasyon gerektirecek herhangi
bir sorun gézlenmemistir. U¢ olguda hafif neoaor-
tik kapak yetersizligi ve iki olguda hafif diizeyde
neopulmoner arter darlig saptandi. Intrakranial
kanama gozlenen olgunun kanamasi rezorbe oldu.
Hafif hidrosefali gelisen olgunun takibi ¢ocuk n6-
roloji polikliniginde devam etmektedir.

I TARTISMA

TBA ilk kez 1949 yilinda Taussig ve Bing tarafin-
dan biiyiik arterlerin yan yana oldugu bir DORV
alt grubu olarak tamimlanmigtir.! Zaman igerisinde
degisik yazarlar tarafindan orijinal tanimlama tize-
rinde cesitli degisiklikler yapilmistir. Bu kompleks
patolojide subpulmonik VSD her hastada bulun-
makla birlikte biiyiik arterlerin uzaysal konumu,
koroner arter paterni, arkus anomalileri ve diger
iligkili kardiyak patolojiler farkl siklikta bulun-
maktadir.>>
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Soszyn ve ark. 57 olguluk TBA serilerinde;
biiyiik arterlerin uzaysal iligkisini 37 (%65) olguda
yan yana, 20 (%35) olguda 6n-arka; ayrica 29 ol-
guda (%49) anormal koroner arter paterni ve 29 ol-
guda (%51) degisik derecede arkus aorta anomalisi
saptadiklarini bildirmislerdir. Ayrica patent duktus
arteriosus (%71), atriyal septal defekt (%64) ve su-
baortik sag ventrikiil ¢ikim yolu darlig: (%35) gibi
ilave kardiyak anomalilerinin de gorildigint be-
lirtmiglerdir.’

Alsoufi ve ark.nin 33 olguluk TBA serilerinde
biiyiik arterlerin uzaysal iligkisini 21 (%64) olguda
yan yana, 12 (%36) olguda D-transpoze olarak; ay-
rica 17 (%52) olguda anormal koroner arter paterni
ve yine 17 (%52) olguda degisik derecede arkus
aorta anomalisi saptadiklarini bildirmislerdir. Ay-
rica tiim hastalarda atriyal septal defekt ve %61 ol-
guda subaortik sag ventrikiil ¢ikim yolu darlig:
saptamiglardir.’

Caligmamizda TBA Walters ve ark.nin tanim-
ladig1 DORV siniflandirmasina gére yapildi.? Bityiik
arterlerin uzaysal iliskisini 5 (%43) olguda yan yana,
7 (%57) olguda D-transpoze olarak; 6 (%50) olguda
koroner arter paternini normal ve 6 (%50) olguda
degisik derecede arkus aorta patolojisi saptadik. Ay-
rica tiim hastalarda atriyal septal defekt ve 9 (%75)
olguda patent duktus arteriosus goriildi.

TBA’li olgularda ilk cerrahi diizeltme Daicoff
ve Kirklin tarafindan 1967 yilinda bildirilmistir.
Gegmis yillarda iki asamali (PAB ve arkus aorta hi-
poplazisi olanlarda arkus tamirini iceren palyatif
tedavi ve ardindan total tamir) tedavi yerine gilinii-
miizde bir cok merkezde tek agamali anatomik dii-
zeltme kullanilmaktadir.3” Tek agamali anatomik
diizeltme intraventrikiiler rerouting veya VSD ka-
patilmasi ile birlikte yapilan ASO seklinde iki farkh
teknikle yapilmaktadir."”

Sol ventrikiil kan akiminin bir patch yardi-
miyla aortaya tiinel yardimi ile birlestirilmesi ola-
rak tarif edilen intraventrikiiler reroutingin en
6nemli avantajlar1 koroner implantasyon gerektir-
memesi ve operasyon sonrasl diisiik aort yetersizligi
riskidir. En 6nemli dezavantaji ise biiyiik damarla-
rin uzaysal iligkisinin 6n arka oldugu olgularda
yiiksek pulmoner stenoz gelismesidir.*
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Basit tip biiyiik arterlerin transpozisyonunda
(BAT) yapilan ASO TBA’l olgularda da uygulana-
bilmektedir. Ancak TBA’li olgularda preoperatif
durumun kétii olmast, biiyiik arterlerin ¢aplarinin
uygunsuz olmasi, sag ventrikiil ¢ikim yolu darhig:
ve ek anomalilerin bulunmasi gibi faktorler BAT
hastalarina gére operasyon mortalitesini %50’ye
kadar yiikseltebilmektedir. Ayrica bu olgularda
operasyon neoaortik yetersizlik ve sag ventrikiil
¢ikim yolu darlig1 transpozisyon hastalarina gore
daha sik gortilmektedir.®?

Fontan prosediirii daha karmagik formlarda al-
ternatif bir ¢6zlim olabilir. Ge¢gmiste yenidogan do-
neminde palyatif bir prosediir olan PAB ve arkus
tamiri yapildiktan sonra ¢ocukluk ¢aginda tam dii-
zeltme yapilmist1. Giinlimiizde sonuglarinin daha
iyi olmasi nedeniyle tek basamakli tam diizeltme
(ASO+VSD kapatilmasi) bir ¢cok merkezde tercih
edilmektedir. Tki basamakli diizeltmenin sol ventri-
kiilde volim ve basing yiikii, persistan siyanoz ve
konjestif kalp yetmezligi, neo-aortik kapak yeter-
sizligi ve subpulmoner hipertrofi gibi dezavantajlar
vardir. Tiim bu sakincalarina ragmen asamali stra-
tejinin ilave intrakardiyak ve aortik ark anomalisi
olan kompleks vakalarda tercih edilmektedir.

Klinigimizde yenidogan déneminde TBA ta-
nist konulan olgularda 6ncelikli olarak anatomik
diizeltmeyi saglayan ASO ve VSD kapatilmasi cer-
rahi stratejisini uygulamaktayiz. Multiple VSD ve
sol ventrikiiliin agir1 hipoplazik olmasindan dolay:
iki olguda PAB ameliyati ile birlikte arkus aorta ta-
miri uygulanmak zorunda kalindi.

TBA’nde operasyon sonrasi birgok komplikas-
yonlar gozlenebilmekte ve mortaliteye neden ola-
bilmektedir. Bu komplikasyonlarin baginda; diistik
kardiyak debi, pulmoner hipertansif kriz, kanama,
sepsis ve kardiyak aritmidir.!

Literatiirde cesitli caligmalarda TBA’li hasta-
larda diisiik kardiyak debi %5-25 sikliginda bil-
dirilmistir.#® TBA’li baz1 hastalarda ameliyat
sonrasi erken donemde sol ventrikiil boyut ve
fonksiyonlarinin belirgin derecede az oldugu bi-
linmekte ve bu durum ameliyat sonras:1 donemde
diisiik kardiyak debiye ve hemodinamik yetersiz-
lige yol acabilmektedir.>'° Bu tip hastalarda ster-
num agik sekilde yogun bakim iinitesinde bir siire
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izlem, gerektiginde periton diyaliz uygulamalari
ve ECMO destegi seklinde yaklagimlar uygulan-
maktadur.

Calismamizda 7 olgu sternum agik sekilde
yogun bakim iinitesine kabul edilmisti. Bu hastala-
rn timi ASO+ VSD islemi yapilmis hastalardi. Bes
(9%43) olgu diisiik kardiyak debiye girmistir. Bu bes
olgunun ikisinde yapilan ekokardiyografide sol
ventrikiil hipoplazik olarak ol¢iillmiistii. Yogun
inotrop ila¢ kullanimi, periton diyalizi ve ECMO
destegine ragmen bu olgulardan biri kaybedilmis-
tir. Kaybedilen olgu yogun bakim tinitemizin ilk
acildig1 yil iginde kaybedildi. ECMO ve yogun
bakim takibi ile ilgili klinik deneyimimiz arttik¢a
diisiik kardiyak debiye bagh bu 6liim oraninin az-
altilabilecegini diisiinmekteyiz.

Pulmoner hipertansiyon krizi kardiyak cerra-
hide postoperatif erken dénemde pulmoner damar
direncine bagh gelisen sag ventrikiil yiiklenmesi ve
bunun sonucunda sag ventrikiil yetersizligine yol
acan kotdi prognozlu bir klinik durumdur. Pulmo-
ner arter basinci sistemik arteriyel basincina esit
veya lizerinde oldugunda hemodinamik durumda
kotiilesme olmasina bagl olarak tagikardi, yiiksek
CVP, hipotansiyon ve desatiirasyonla kendini gos-
terebilmektedir. TBA, pulmoner hipertansif krize
yol acan 6nemli kardiyak defektlerden birisidir.
Operasyon sonrasi sag-sol sant diizelmis olsa bile
pulmoner vaskiiler direng yiiksekligine baglh pul-
moner hipertansiyon yiiksekligi devam edebil-
mekte ve postoperatif mortalite ve morbidite
tizerinde etkili olabilmektedir.''* Pulmoner hi-
pertansiyon krizinin 6nlenmesinde ve yonetiminde
derin sedasyon, kas paralizinin 24-48 saat devam
ettirilmesi, pC0,’nin 30-35 mmHg arasinda tutul-
mast, sildenafil, fenoksibenzamin, ilioprost vb. pul-
moner arter basincini  diisiiren ilaclarin
kullanilmasi, selektif pulmoner vazodilatator olan
iNO veya hastanin ECMO destegine alinmas: gibi
yaklagimlar uygulanmaktadir. Wetter ve ark.
TBA’li serilerinde 3 olguda pulmoner hipertansif
kriz gozlemlemislerdir ve bu olgulardan birini kay-

betmislerdir.3

Caligmamizda opere edilen olgularin 3’iinde
(%25) pulmoner hipertansif kriz gelismesine rag-
men hicbir hasta kaybedilmedi. Pulmoner hiper-
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tansif kriz nedeniyle hasta kaybetmemis olma-
miza {nitemizde standart monitdrizasyon yon-
temlerine ilave olarak etCO 6l¢timii, NIRS cihazi
kullanmasi ve iNO’nun her an verilebilecek se-
kilde hazir bulunmasinin etken oldugunu disiin-
mekteyiz.

Hemodinamik olarak 6nemli erken postopera-
tif aritmiler tiim ¢ocuk kalp cerrahisi operasyonla-
rindan sonra %15-20 siklikta goriilebilmektedir.
Acik veya kapali operasyon, hastanin yag gubu,
kompleks intrakardiyak tamir, kullanilan inotrop
sayisl ve stiresi gibi faktorler bu siklig etkileyebil-
mektedir. Postoperatif erken donem aritmilerin
dogru tanisinin konulmasinda yiizey EKG ile bir-
likte atriyal EKG c¢ekilmesi ve beraberinde tanisal
amagli adenozin yapilmasinin da énemli oldugu
bildirilmigtir.!314

TBA’li hastalarda aritmi insidansi farkl calig-
malarda %10-30 oraninda saptanmigtir.” Unite-
mizde postoperatif aritmilerin tanisinda atriyal
EKG ve adenozin testini uygulamaktayiz. Bu ¢alis-
mada 4 olguda (%33) kardiyak aritmi saptadik. Bu
hastalarin birinde yilizey EKG’sinde aritminin tiirii
net degerlendirilemedi. Bu olguya ¢ekilen atriyal
EKG ve beraberinde adenozin uygulanmasi ile po-
stoperatif Junctional Tagikardi (JET) tamis: konuldu.
Soguk uygulama ve amiodoron infiizyonu ile aritmi
kontrol altina alindi.

Literatiirdeki caligmalara benzer siklikta ka-
nama, sepsis ve plevral efiizyon gozlemledik. Bu
nedenlerle kaybedilen olgu olmad.

Soszyn ve ark.nin serilerinde reoperasyon sik-
I1g1 %18 olarak bulunmus ve freedom modeline
gore 15 yil icerisinde reoperasyon siklig1 %80 ola-
rak ongorilmistir.® Bu oranlar Griselli'nin ¢alig-
masinda 10 yillik %75 ve Matsuda’'nin ¢caligmasinda
9 yillik %47 olarak bildirilmigtir.3?

Calismamizda ekokardiyografik takiplerde
ii¢ olguda hafif aort yetersizligi ve iki olguda hafif
pulmoner darlig1 gozlemledik. Arkus aorta obs-
tritksiyonu gozlemlemedik. Bu olgulara herhangi
bir miidahale gerekmedi. Bu durum olgula-
rin izlem siiresinin kisa olmasindan kaynaklana-

bilir.
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[l SONUC

TBA nadir goriilen kompleks bir patolojidir. Tek
agsamali anatomik diizeltme ameliyati sayesinde ge-
lismis yogun bakim takibi (NIRS, CO2, satiirasyon)
ve yogun bakim siirecinde gelisen diisiik kardiyak
debi, pulmoner hipertansif kriz ve aritmi gibi po-
stoperatif komplikasyonlarin uygun tedavisi ile bu
hastalarin tedavisinde iyi sonuglar alinabilecektir.
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Caligma kisith sayida olgu tizerinde tek bir merkez
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Percutaneous Closure of Various Types of
Arteriovenous Fistulas with
Various Devices: Review

Cesitli Tiplerdeki Arteriovenoz Fistiillerin
Degisik Cihazlarla Perkiitan Kapatilmasi

ABSTRACT Arteriovenous fistula is an abnormal communication between an artery and a vein.
It may be congenital or acquired. In childhood period these communications are usually con-
genital; can occur at any point in the vascular system; and vary in size, length, location, and
number. Vascular anomalies can occur in the systemic or pulmonary circulation, resulting in dif-
ferent hemodynamic effects. In this report we aimed to summarize 6 cases having various arte-
riovenous fistulas which were occluded with various devices. Percutaneous closure is an
alternative, efficient and safe treatment modality in various types of arteriovenous fistulas in
children.

Key Words: Arteriovenous fistula; aorta pulmonary artery fistula; child

OZET Arteriovendz fistiil, arter ile ven arasinda anormal bir baglantidir. Konjenital veya akkiz
olabilmektedir. Cocukluk déneminde genelde konjenital olup boyut, yerlesim ve sayida farklilik
gostermektedirler. Vaskiiler anomaliler sistemik veya pulmoner dolasimda olup farkli hemodi-
namik etkilere yolacabilirler. Bu raporda 6 vakada yeralan degisik tiplerdeki arteriovenoz fis-
tillerin farkli cihazlarla perkiitan kapatilmas: anlatilmistir. Sonug olarak perkiitan kapama
cocukluk yas grubunda uygun vakalarda arteriovenoz fistiil kapamada etkin ve giivenilir bir y6n-
temdir.

Anahtar Kelimeler: Arteriovendz fistiil; aorta pulmoner arter fistiil; cocuk

Pediatr Heart ] 2014;1(2):253-6

rteriovenous fistula is an abnormal communication between an ar-

tery and a vein. It may be congenital or acquired: surgically created

for hemodialysis treatment, secondary to trauma or erosion of an
arterial aneurysm. In childhood period these communications are usually
congenital; can occur at any point in the vascular system; and vary in size,
length, location, and number.

Vascular anomalies can occur in the systemic or pulmonary circula-
tion, resulting in different hemodynamic effects. In this report we aimed to
summarize 6 cases having various arteriovenous fistulas which were oc-
cluded with various devices.
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I CASE REPORTS
CASE 1

Continous 3/6 degree mumur was heard in the rou-
tine physical examination of a 3 years old boy. He
did not have any symptoms. Heart murmur is best
heard in the back of the child between scapulas.
Rest of his physical examination and vital signs of
the patient were completely normal. His chest X
ray and electrocardiogram were normal. Transtho-
racic echocardiography revealed no pathology. In
the cardiac catheterization when the radiocontrast
was given to descending aorta: a fistula between
aorta and azygos vein was seen. The width of fistula
was measured as 6 mm. It was occluded by Am-
platzer vascular Plug 4 (St Jude Medical Inc; St
Paul, MN) (Video 1). There was not any complica-
tion or residual shunt after the procedure.

CASE 2

Five years old boy referred to pediatric cardiology
clinic for cyanosis. His family had recognized that
his lips and inside of his mouth was cyanotic when
he was one year old. He was investigated in many
hospitals for that reason but etiology of cyanosis
was not found. He had fatigue and got easily tired.
In his physical examination systolic murmur was
heard and oxygen saturation was 72%. It was not
increased with %100 O, inhalation. Her chest X
Ray, electrocardiogram were normal. Initial
transthoracic echocardiography was normal. We
performed contrast echocardiography. We have
seen that bubbles appeared in the left atrium and
ventricle three cycles after initial opacification of
the right chambers. In the angiography large pul-
monary arteriovenous malformation was seen be-
tween right lower pulmonary vein and left atrium.
Defect size was measured as 6 mm and occluded
with 10x8 mm ADO-1 device (Video 2). Oxygen
saturation of the patient after the procedure in-
creased to 100%.

CASE 3

A three-years-old girl who was operated for ven-
tricular septal defect, atrial septal defect and dou-
blechambered right ventricle presented to the
pediatric cardiology unit with excessive sweating

254

and fatigue. The clinical examination revealed
tachycardia and tachypnea. Continuous murmur
best heard at the left lower sternal edge. Electro-
cardiogram showed sinus rhythm, normal axis and
right ventricular hypertrophy. The echocardio-
graphic examination revealed dilated and hyper-
trophic right ventricle, and dilated right coronary
sinus with continuous flow into the right atrium,
which was shunting left-to-right with a gradient
of 52/30 mmHg due to ruptured SVA. The rup-
tured SVA originating from the right coronary
sinus, which fistulized to the right ventricle, was
revealed with left ventriculogram and aortogram.
The ruptured SVA was tunnel-shaped and meas-
ured 14 mm in length and 6.8 mm in width (Video
and figure are available on Tiirk Kardiyol Dern
Ars-Arch Turk Soc Cardiol 2014;42(3):299-301).
The defect was closed with Amplatzer vascular
Plug 4 (St Jude Medical Inc; St Paul, MN) without
any complications. Trivial residue shunt in the
echocardiography was seen in the follow-up. Her
symptoms improved and she had no recurrence or
other complications during the two year follow-
up period.!

CASE 4

An 8-month-old girl whose arterial duct was closed
in another centre was referred to our clinic for con-
tinous murmur on the right upper sternal border.
Electrocardiogram and chest X ray were normal. A
continuous flow pattern was present from the left
coronary sinus through a tunnel to the right atrium
and an apical small ventricular septal defect was
detected on echocardiography. A 30 millimetres of
mercury pressure gradient was measured at the ori-
fice of the tunnel. Aortic root angiography revealed
the normal right and left main coronary arteries
and branches, but also a large tortuous tunnel orig-
inating from the left coronary sinus measuring ap-
proximately 4 centimetres in length and 5.5
millimetres in diameter passing posterior to the
aortic root and terminating near the right atrial-
superior caval vein junction (Figure can be seen on
Cardiology in the Young (2013), 23, 457-459).
However, there was no coronary branch originat-
ing from the tunnel. Tunnel was successfully closed
with Amplatzer vascular plug 4.Residual shunt was
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not detected in the tunnel on transthoracic
echocardiography. Periodic follow-up of the pa-
tient continues in our unit, and the control an-
giography performed after 6 months of the
procedure revealed no residual shunt.?

CASE 5

An 8-year-old girl was admitted for evaluation of
continuous murmur at left sternal border. Chest ra-
diography showed mild cardiac enlargement. The
electrocardiogram was normal. The transthoracic
and transesophageal echocardiography revealed
mild enlargement of the right cardiac chambers
and tortous coronary artery fistula draining into
the right atrium. Multislice CT scan revealed a fis-
tula from a left main coronary artery to the right
atrium. The right coronary system was angio-
graphically normal. The echocardiographic and CT
diagnosis was confirmed by the left coronary ar-
tery angiography. Three Gianturco coils were de-
ployed into the fistula to its most distal portion.
(Figure can be seen on Turkiye Klinikleri ] Pediatr
2013;22(4):207-8). After procedure, left coronary
system angiography showed that there was mini-
mal residual shunting. At the follow-up evaluation
3 months after coil embolisation, the girl was
asymptomatic. An echocardiography indicated no
residual fistula shunting.?

CASE 6

An 7-years-old boy was referred to our clinic for
continuous heart murmur. The chest X Ray and
electrocardiogram was normal. Right chambers of
the heart seemed to be enlarged in the transtho-
racic echocardiography and continous doppler flow
was seen in the interventricular septum which
caused the suspicion of a probable coronary artery
fistula. Angiography was done and fistula between
right coronary artery and right ventricle was
shown. It was successfully occluded by a Cook and
Gianturco coils (Figure 1, 2). No residual shunt was
seen after the procedure.

I DISCUSSION

Large arteriovenous fistulas (AVF) may cause large
volume of blood flow under high pressure from the

Pediatr Heart ] 2014;1(2)

FIGURE 2: The fistula was occluded by Cook and Gianturco coils.

artery to the vein. AVF decreases the systemic vas-
cular resistance. The heart rate and stroke volume
increase, and plasma volume increases, resulting in
an increased cardiac output and a widened pulse
pressure. The increased venous return to the heart
results in volume overload. The combination of in-
creased venous pressure with increased cardiac
output causes heart failure.

Previously arteriovenous fistulas generally
corrected surgically. But when they are located in
certain positions that the surgeon can not reach,
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percutaneous occlusion can be used. Also compli-
cations of surgery are more than percutaneous clo-
sure.

Nowadays transcatheter embolization has
been used as the standard therapy for systemic ar-
terial malformations. It helps to occlude involved
vessels selectively and to reach the nidus thus min-
imizing occlusion of vessels that perfuse normal tis-
sue. AVFs since they have a single connection
between an artery and vein can be cured by place-
ment of an occlusion device in the fistula. However
AVMs usually are not curable because of the com-
plexity of their arterial supply and their tendency
to develop new arterial supply after treatment.

A large variety of devices has been developed
to facilitate occlusion of vascular structures. Em-
bolization coils have been used by general inter-
ventional radiologists for a long period but by the
pediatric cardiologists it was started to use in 1980s
initially for occlusion of abnormal collateral ves-
sels.* The Amplatzer duct occluder (AGA Medical
Corporation, Golden Valley, MN), which was first
introduced into clinical use in 1997.> Most recent
devices are the Amplatzer vascular plug, first de-

scribed in 2003, has since acquired regular use ap-
proval for peripheral arterial and venous em-
bolizations.®

Congenital coronary artery fistula is uncom-
mon form of congenital heart disease. Although
most coronary artery anomalies are asymptomatic
and found incidentally during angiography. They
may result in cardiac failure, myocardial ischemia,
thromboembolism, infective endocarditis, rupture
of coronary artery if not treated. Percutaneous clo-
sure with coils has been preferred for treatment in
recent years, which becomes an alternative to sur-
gery because of its safety and efficiency.”

I CONCLUSION

This case series showed us that percutaneous clo-
sure is an alternative, efficient and safe treatment
modality when used in appropriate cases in chil-
dren.
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Second-Degree Atrioventricular Block
Type-II in a Twin Pregnancy Induced by
In Vitro Fertilization: Case Report

In Vitro Fertilizasyon ile Olusan
Tkiz Gebelikte 2. Derece
Atriyoventrikiiler Blok Tip-II

ABSTRACT We present a case of second-degree atrioventricular block type-II (Mobitz type-II) af-
fecting one fetus in a twin pregnancy induced by in vitro fertilization. A 30-year-old primigravida
with a twin pregnancy was referred to our hospital for fetal bradycardia at 29 weeks of gestation.
On admission, the mother reported that she had been taking insulin and levothyroxine for gesta-
tional diabetes mellitus and hypothyroidism. Mobitz type-II was detected in a structurally normal
heart of one of the fetuses using fetal echocardiography. The other twin had a normal echocardio-
graphic study with normal sinus rhythm. Serological markers of autoimmune disease in the mother
were found negative. We think that decision-making for proper management in such a case is more
difficult.

Key Words: Atrioventricular block; twin pregnancy; in vitro fertilization

OZET Biz in vitro fertilizasyon sonrasi olusan ikiz gebelikte bebegin birini etkileyen ikinci derece
atrioventrikiiler blok tip-II'li (Mobitz tip-II) olguyu sunuyoruz. 29 haftalik primigravid ikiz gebe-
ligi olan 30 yasindaki gebe hastanemize fetal bradikardi i¢in sevk edildi. Anne bagvuru aninda ges-
tasyonel diyabet mellitus ve hipotiroidizm igin insiilin ve levotiroksin kullandigini bildirdi. Fetal
ekokardiyografik incelemede fetiisiin birinde yapisal olarak normal kalpte Mobitz tip-II blok be-
lirlendi. Diger fetiis yapisal ve ritimsel olarak normal ekokardiyografi bulgular1 gosterdi. Annede
otoimmiin hastalik serolojik belirte¢leri negatif bulundu. Boyle bir vaka da uygun tedavi yéneti-
minin kararinin verilmesinin daha zor oldugunu diisiiniiyoruz.

Anahtar Kelimeler: Atriyoventrikiiler blok; ikiz gebelik; in vitro fertilizasyon
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etal dysrhythmia occurs in approximately 1-2% of all pregnancies.'?

Although most fetal arrhythmias are benign, some can cause hydrops

and fetal death. Fetal bradycardia is diagnosed when the ventricular
heart rate is slower than 100 beats per minute (bpm).>* Bradycardia com-
prises nearly 10% of fetal dysrhythmias.! The majority of bradycardia cases
are associated with congenital heart disease and maternal SS-A/Ro and SS-
B/La antibodies.® Sustained fetal bradycardia includes complete atrioven-
tricular block (AVB), 2:1 AVB, sinus bradycardia, atrial bigeminy with
blocked premature beat (BAB), long QT syndrome (LQTS), and sinus node
dysfunction. M-mode and pulsed wave (PW) Doppler echocardiography
are the methods of choice for the diagnosis and identification of fetal ar-

1,3,5-7

rhythmia and type.

257



Mahmut GOKDEMIR et al.

SECOND-DEGREE ATRIOVENTRICULAR BLOCK TYPE-II IN A TWIN PREGNANCY INDUCED...

Treatment strategies of fetal bradycardia are
based on gestational age, fetal heart rate, underly-
ing pathophysiology of the arrhythmia, and the
presence or absence of cardiac dysfunction. Al-
though there is no treatment consensus for patients
with AVB, steroids are commonly used in the treat-
ment of fetal bradycardia.?

Sinus bradycardia and complete AVB are usu-
ally easy to diagnose, but BAB shows a resemblance
with 2:1 AVB. BAB frequently converts sponta-
neously to sinus rhythm before delivery and 2:1
AVB may respond to treatment with fluorinated
steroids. Thus, correct diagnosis becomes an issue
of major importance to avoid harmless or unneces-
sary treatments.®” We present a case of second-de-
gree atrioventricular block type-II (Mobitz type-II)
affecting one fetus in a twin pregnancy induced by
in vitro fertilization (IVF).

CASE REPORT

A 30-year-old primigravida with a twin pregnancy
was referred to our hospital for fetal bradycardia at
29 weeks of gestation. She became pregnant with
twins induced by IVF after seven years of infertil-
ity treatment. The mother had no history of rheu-
matic, connective tissue disease, and LQTS. When
the mother was admitted to our hospital, she re-
ported taking insulin and levothyroxine for the
treatment of gestational diabetes mellitus and hy-
pothyroidism.

Bradycardia at a rate of 67-84 bpm with no ev-
idence of fetal hydrops was detected in a struc-
turally normal heart in one of the fetuses on fetal
echocardiography. PW Doppler echocardiography
demonstrated Mobitz type-II and showed regular
atrial contractions at 144 bpm and regular ventric-
ular contractions at 77 bpm (Figure 1). The other
twin had normal echocardiographic study with
normal sinus rhythm of 130 bpm. Intrauterine
weights of the twins were small for gestational age.
Anti SS-A/Ro and SS-B/La antibodies, antinuclear
antibody, thyroid hormones, and thyroid antibod-
ies were sent for identification of a possible cause of
the AVB. The mother was given dexamethasone (4
mg orally) once a day. Anti SS-A/Ro and SS-B/La
antibodies were found negative on the 14" day of

258

FIGURE 1: Pulse wave Doppler recordings from the pulmonary trunk show-
ing second-degree atrioventricular block type-Il. Ventricular rate 77.
a: Atrial contraction; v: Ventricular contraction.

treatment. Significant alterations in the heart rate
of the affected fetus were not detected at the end of
two weeks; therefore, dexamethasone was tapered.

The twins were delivered by cesarean section
at 36 weeks of gestation due to abnormal presenta-
tion. Birth weight of the twin with Mobitz type-II
and the other twin were 1800 g and 2000 g, respec-
tively. The body weights of the twins were small for
gestational age, but no etiological causes were found
in the twins or mother except for the twin preg-
nancy. After delivery, the electrocardiogram (ECG)
showed regular rhythm at a rate of 80 bpm in the
twin. Transthoracic echocardiography also showed
restricted perimembranous ventricular septal defect
(VSD) and normal left ventricle systolic function. A
24-hour (h) ECG recording showed Mobitz type-II.
The ventricular rate ranged from 65 to 105 bpm.
Congenital heart defect and rhythm disturbance
were not observed in the other twin. The twins had
no problems in the neonatal period.

The baby is currently 3 months old; her last
body weight was 4200 g. There are no clinical man-
ifestations of heart failure. We have been closely
following the patient without medicine to estab-
lish heart failure or any indication for permanent
cardiac pacing.

DISCUSSION

Mobitz type-II is difficult to differentiate from BAB
and LQTS in the intrauterine period. Second-de-
gree AVB occurs in 9% of patients with AVB, and

Pediatr Heart ] 2014;1(2)
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cases are commonly associated with maternal anti
SS-A/Ro and SS-B/La antibodies. Antibodies were
negative in this patient. Cases with LQTS are gen-
erally distinguished after delivery.® Family history
of LQTS was queried and was not present in our
case. Corrected QT and QT were within normal
range on the ECG of both the patient and her
mother. Mobitz type-II in our case may have been
due to the VSD.

Meticulous measurements are needed to dif-
ferentiate second-degree AVB from BAB. Preva-
lence of BAB in fetal bradycardia was reported as
30% in one study.” M-mode echocardiography may
fail in the diagnosis of 2:1 AVB according to PW
[4]. PW recordings can be done simultaneously
from the left ventricle inflow/outflow, the superior
vena cava/ascending aorta, pulmonary vein/artery,
pulmonary trunk, and ductus venosus.®’ In this
study, we performed PW Doppler recordings from
the pulmonary trunk.

In the differential diagnosis from BAB, Mobitz
type-1I is diagnosed in the presence of regular atrial
rate with fixed 2:1 conduction to the ventricles.’
Mobitz type-II is characterized by a sudden block
of an isolated impulse without prior lengthening of
the atrioventricular conduction time. Every second
atrial impulse is conducted to the ventricles in 2:1
AVB.® Atrial contraction time intervals are equal
in Mobitz type-II but not in BAB. We measured

equal atrial contraction time intervals on PW
Doppler recordings from the pulmonary trunk as
seen in Figure 1. While we could not exactly rec-
ognize Mobitz type-II on the patient’s electrocar-
diography due to superimposed P waves on T
waves in the postnatal period as seen in Figure 2,
we separately identified blocked P waves on the
24-h ECG recording to confirm the diagnosis of
Mobitz type-II in this patient as seen Figure 3.
There was no complete AVB or long pause interval
on 24-h ECG recording.

Antenatal steroid therapy has been shown to
improve fetal AVB, hydrops and myocardial dys-
function.’ In contrast, two recently published large
studies reported that antenatal steroid therapy
showed no significant differences between treated
and untreated patients with AVB.3? Second-degree
AVB commonly progresses to complete AVB dur-
ing fetal life or in the postnatal period. In contrast,
regression to sinus rhythm is quite rare. Second-
degree AVB may sometimes resolve spontaneously
in the absence of structural heart defects and ma-
ternal anti SS-A/Ro and SS-B/La antibodies.**°

Several studies have reported that second-de-
gree AVB regressed to first-degree AVB after
transplacental steroid therapy.”!' Transplacental
steroid therapy has severe side effects in the fetus
such as oligohydramnios, growth restriction, de-
creased brain growth, and constriction of the arte-

ABNORMAL

VY

ECG

FIGURE 2: The patient’s electrocardiography regularly showing P and T waves. Second-degree atrioventricular block type-Il could be not exactly recognize due

to superimposed P waves on T waves on the patient’s electrocardiography.
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FIGURE 3: A 24-hour ECG recording showing second-degree atrioventricular block type Il (Mobitz type Il). Blocked P waves were separately identified in lead

aVL on the 24-h ECG recording. Ventricular rate 66 bpm, Atrial rate 132 bpm.
a: Atrial contraction, v: Ventricular contraction.

rial duct. Increasing obstetric complications, dia-
betes mellitus, adrenal insufficiency, hypertension,
and psychosis can develop in mothers.®* We closely
monitored the mother and the twins for complica-
tions. The mother and the twins tolerated the dex-
amethasone treatment without any adverse effects.
Dexamethasone was tapered due to no significant
alteration in the heart rate of the affected fetus and

negative antibodies. The heart rate never dropped
below 67 bpm.

There have been only a few reports about
rhythm disturbance in a twin pregnancy. Only one
study reported that both babies developed third-
degree AVB in a twin pregnancy.® Second-degree
AVB is rare in twin pregnancy. Lopes et al. re-
ported twins with second-degree AVB, and they
reverted to sinus rhythm after a few weeks.” They
also reported a fetus with complete AVB in a sin-
gleton pregnancy induced by IVF in a seronegative
mother, but there has been no previous report of
second-degree AVB in one fetus in a twin preg-
nancy induced by IVF.? In the presence of second-
degree AVB in a single fetus and normal sinus
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rhythm in the other healthy fetus, the decision-
making for proper management is more difficult,
especially in view of the dearth of data and rarity of
a similar patient in twin pregnancies. Tanawat-
tanacharoen et al.? reported digoxin treatment in a
twin fetus with supraventricular tachycardia; the
other fetus had normal sinus rhythm. Successful
treatment with digoxin was also reported in a
triplet pregnancy. Another study reported the ef-
fective treatment with flecainide alone of a single
hydropic fetus with supraventricular tachycardia
in a twin pregnancy.'?

To our knowledge, Mobitz type-II in a twin
pregnancy induced by IVF has not been reported
previously in the English literature. While therapy
with steroid in a singleton pregnancy is well docu-
mented, data for twin pregnancies are inadequate.
Our report also emphasizes the safety of transpla-
cental treatment with fluorinated steroid for fetal
Mobitz type II in a twin pregnancy mother with
hypothyroid and gestational diabetes who is taking
insulin. We think that this case is interesting be-
cause of these points.

Pediatr Heart ] 2014;1(2)
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Akut Romatizmal Ates ve
Akut Poststreptokokal Glomerulonefrit
Birlikteligi
Coexistence of Acute Rheumatic Fever and

Acute Poststreptococcal Glomerulonephritis:
Case Report

OZET A grubu p-hemolitik streptokoklarin neden oldugu bogaz enfeksiyonundan 1-3 hafta sonra
immiin mekanizmalarla akut romatizmal ates (ARA) veya akut poststreptokokal glomerulonefrit
(APSGN) gelisebilir. Streptokok enfeksiyonlarini izleyerek ARA veya APSGN gelisimi nispeten sik
olsa da, her ikisinin ayni anda gériilmesi olduk¢a nadirdir. Es zamanl baglayan ARA ve APSGN’si
olan sekiz buguk yasindaki erkek hasta bu 6zelligi nedeniyle sunuldu.

Anahtar Kelimeler: Romatizmal ates; glomerulonefrit; streptokokal enfeksiyonlar

ABSTRACT Acute rheumatic fever (ARF) or acute poststreptococcal glomerulonephritis (APSGN)
may occur 1-3 weeks after group A B-hemolytic streptococcal pharyngitis through immunologic
mechanisms. Although development of ARF or APSGN following streptococcal infections is rela-
tively common, coexistence of those in the same case is quite rare. An eight and half year-old male
patient with simultaneous presentation of ARF and APSGN was reported because of this feature.

Key Words: Rheumatic fever; glomerulonephritis; streptococcal infections
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grubu B-hemolitik streptokoklarin neden oldugu bogaz enfeksiyo-

nundan 1-3 hafta sonra akut romatizmal ates (ARA) veya akut

poststreptokokal glomerulonefrit (APSGN) gelisebilir. Her iki has-
talik da immiin mekanizmalarla ortaya ¢ikmaktadir. Streptokok enfeksi-
yonlarini izleyerek ARA veya APSGN gelisimi nispeten sik olsa da, her
ikisinin ayn1 anda goriilmesi nadirdir."” Eg zamanl baglayan ARA ve
APSGN’si olan hastamiz bu 6zelligi nedeniyle sunulmaya deger bulundu.

I OLGU SUNUMU

Sekiz buguk yasindaki erkek hasta kirmizi idrar yapma ve sol ayak bileginde
sislik yakinmalariyla klinigimize basvurdu. Oykiisiinden yaklagik bir ay
6nce bogaz enfeksiyonu gecirdigi, bagvurusundan on giin 6nce yiiziinde ve
sol dirseginde sislik gelistigi, koyu kirmizi idrar yaptig: ve atesinin olma-
dig1 6grenildi. Bu yakinmalar nedeniyle degerlendirildigi hastanede tani
koyulamayinca ve dort-bes giin sonra dirsegindeki sislik inip, sol ayak bile-
ginde sislik olugunca hasta klinigimize bagvurmustu. Fizik muayenesinde

Pediatr Heart ] 2014;1(2)
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sol ayak bileginde artrit ve apikal bolgede 2-3/6 sid-
detinde pansistolik ifiirim saptandi. Kalp hizi 92
atim/dk, kan basinci 120/70 mmHg idi. Odem
yoktu. Laboratuvar tetkiklerinde l6kosit sayisi:
15400/mm?, C-reaktif protein: 8,61 mg/dl, eritrosit
sedimentasyon hizi: 51 mm/sa, antistreptolizin O
antikor diizeyi: 561 U/L, iire: 31 mg/dl, kreatinin:
0,6 mg/dl bulundu. Elektrokardiyografisinde PR
mesafesi normaldi. Ekokardiyografik incelemede;
mitral kapak yaprakciklarinda kalinlasma ve pos-
terolateral jetli, pansistolik ozellikte, ikinci derece
mitral yetersizlik saptandi. Sol atrium ve ventri-
kiilde genisleme izlenmedi. Elektrolitler, serum li-
pidleri, C3 ve C4 degerleri normaldi. Idrar kirmizi-
kahverengi renkteydi ve tetkikinde pH:5, dan-
site:1020, protein (+), nitrit (+); mikroskopisinde ise
her alanda 250 eritrosit, 100 16kosit saptandi. Renal
ultrasonografisinde parankim ekosu evre 1 olarak
artmist. Bu bulgularla ARA ve APSGN tanisi ko-
yuldu. Prednizolon 2 mg/kg/giin dozunda bagland:
ve kas i¢ci 600000 iinite benzatin penisilin uygu-
lands. Kiiltiir i¢in idrar 6rnegi alinarak seftriakson
baslandi. Yattig siire igcinde idrar ¢ikig: yeterli idi
ve hipertansiyon saptanmadi. Artriti 36 saat sonra
geriledi. Idrar rengi besinci giinde normale déndii.
Antibiyotik baslanmadan 6nce alinan bogaz kiiltii-
riinde direme olmadi. Yatiginin yedinci giiniinde
bakilan C-reaktif protein: 0,8 mg/dl, eritrosit sedi-
mentasyon hiz1:27 mm/sa, tire: 43 mg/dl, kreatinin:
0,53 mg/dl saptaninca aspirin (80 mg/kg/giin, 4
dozda) baglanarak, prednizolon azaltilmaya gegildi.
Idrar kiiltiiriinde {ireme olmayinca iiiincii giinde
seftriakson kesildi, ancak kiiltiir 6ncesinde benza-
tin penisilin aldig i¢in tedavisinin sefiksim ile 10
gline tamamlanmasi kararlagtirildi. Hasta yatiginin
yedinci giintinde taburcu edildi. Steroid tedavisi az-
altilarak dort hafta sonunda kesildi. Aspirin teda-
visi ise ARA tanisindan sekiz hafta sonra kesildi.
Dort aydir izlenen hastanin son poliklinik kontro-
liinde; hipertansiyon, hematiiri ve proteiniirisinin
olmadigy; ikinci derece mitral yetersizliginin devam
ettigi, kontrol enflamasyon belirtegleri, antistrep-
tolizin O antikor degeri ve bobrek fonksiyon test-
leri dahil biyokimyasal degerlerinin normal oldugu
saptandi. Penisilin profilaksisine halen devam edil-
mektedir.

Pediatr Heart ] 2014;1(2)

I TARTISMA

Akut romatizmal ates ve APSGN, A grubu B-he-
molitik streptokoklarin neden oldugu immiin me-
kanizmalarla ortaya ¢ikan hastaliklardir. ARA
streptokokal bogaz enfeksiyonunu izleyerek ortaya
cikarken, APSGN bogaz ve cilt enfeksiyonlarindan
sonra goriilebilir.!?

Hastamiz, artrit ve karditinin olmas: ve l6ko-
sit, C-reaktif protein, eritrosit sedimentasyon hizi
ve antistreptolizin O antikor degerlerinde yiiksek-
lik saptanmasi nedeniyle modifiye Jones kriterle-
rine gore ARA tamisi aldi.? Koyu kirmiz1 renkte
idrar yapmasi, 6dem Oykiisiiniin ve hematiiriye
eslik eden proteiniirisinin olmasi ve antistreptolizin
O antikor yiiksekligi nedeniyle yapilan nefrolojik
degerlendirme sonucunda APSGN gecirdigi disii-
niildd. Hastamizda kompleman disiikliigii ve hi-
pertansiyon saptanmamakla beraber APSGN’de
bazen bu bulgularin goériilmedigi bilinmektedir.
Yeni Zelanda’da yapilan bir ¢alismada APSGN’li
%7’sinde

%28’inde hipertansiyon saptanmamistir.>* Hasta-

hastalarin kompleman disiikligi,
mizda makroskopik hematiiri beg giin i¢inde geri-
lediginden taniy1 kesinlestirmek igin bobrek
biyopsisine gerek goriilmedi. Prodrom dénemleri-
nin uzunluguna bagh olarak bazen bu iki hastalik-
tan biri, bazen digerinin bulgularinin o6nce
goriilmesi miimkiindiir. Bildirilen ARA ve APSGN
birlikteliklerinin birka¢inda bizim olgumuzda ol-
dugu gibi her iki hastaligin bulgular1 es zamanh
olarak ortaya ¢ikmigtir.'®

Mikroorganizmanin en 6nemli viriilans fak-
torlerinden biri onu fagositozdan koruyan M pro-
teinidir. Siniflandirma 6lciitlerinden biri olan M
proteini serotiplerine gore bazi streptokoklar ro-
matojenik, bazilar nefritojenik 6zellikler goste-
rirler. M serotiplerinin ¢oguyla iligkili bulun-
masina ragmen daha ¢ok M1,3,5,6,18,19,24 tasi-
yan streptokoklar ARA’ya neden olurlar. Meka-
nizmasi tam olarak anlagilamamis olsa da M
proteinlerinin miyokard ile antijenik benzerlik
gostermesi nedeniyle mikroorganizmaya kars:
olusan immiin yanitin, konagin kendi dokularinda
hasara neden oldugu diisiintilmektedir.!? Bilinen
yaklasik 80 M serotipinden basta M1,2,4,12,47,
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49,55 olmak tizere 15’i nefritojeniktir. APSGN’nin
etyopatogenezinde glomeriillerde immiin kom-
pleksler ve kompleman birikimi vardir. Bizim has-
tamiz gibi duyarli kisilerde, hem romatojenik,
hem nefritojenik 6zellik gosteren streptokoklarin
(6rnegin; M1,3 veya 12 tagryanlar) neden oldugu
farenjiti izleyerek es zamanli ARA ve APSGN go-

riilmesi olasidir.h>¢

Sonug olarak, ARA ve APSGN’nin hafif klinik
bulgularla seyredebildigi, nadir de olsa bu hastalik-
larin ayn1 anda goriilebilecegi hatirlanmali ve bu
hastaliklardan birinin tanisini alanlar digeri agisin-
dan da degerlendirilmelidir. Boylece sekonder
ARA profilaksisi almas1 gereken bireylerin tespiti
ve ciddi morbiditeye yol agabilecek ikinci ataktan
korunmalar: miimkiin olabilecektir.
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Intakt Ventrikiiler Septumlu
Pulmoner Atrezili Bir Yenidoganda
Duktus Arteriyozusa
“Stent-Ici-Stent” Yerlestirilmesi

Ductal Stent-In-Stent Implantation in a
Newborn with Pulmonary Atresia with
Intact Ventricular Septum: Case Report

OZET Duktus arteriyozus bagimh konjenital kalp hastaliklarinda stent implantasyonu konvansi-
yonel palyatif cerrahi yontemlere iyi bir alternatif olusturmaktadir. Ozellikle bu amag igin kulla-
nilan koroner stent teknolojisinde yasanan gelismeler ile bircok merkez tarafindan daha sik
uygulanmaya baglanmigtir. Bu makalede, intakt ventrikiiler septumlu pulmoner atrezi ve sag ven-
trikiil bagimlh koroner dolasim tanisi olan ve iki ayr1 seansta iki duktal stent uygulanan bir yeni-
dogan hasta sunulmustur.

Anahtar Kelimeler: Duktal ig ige stent; yerlegtirme; IVS-PA

ABSTRACT Stenting the arterial duct is a good alternative for conventional paliative surgical in-
terventions in duct dependent congenital heart diseases. Especially with improvements in coro-
nary stent technology it began to be used more often by most centers. In this report we present a
newborn case with pulmonary atresia with intact ventricular septum and right ventricular de-
pendent coronary circulation, in whom two ductal stent were placed in different sessions.

Key Words: Ductal stent-in-stent; implantation; IVS-PA
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onjenital kalp cerrahisinde yasanan gelismelere ve erken primer

onarima egilim olmasina ragmen bir ¢ok siyanotik dogumsal kalp

hastaliklarinda modifiye Blalock-Taussig (BT) sant operasyonu halen
en sik uygulanan palyatif yaklagim olmaktadir. Bununla birlikte 6zellikle
yenidogan doneminde palyatif cerrahiye bagh mortalite ve morbidite geli-
sebilmektedir.!

Duktus arteriyozusa bagimli dogumsal kalp hastaliklarinda stent yer-
lestirilmesi palyatif cerrahi yontemlere iyi bir alternatif olugturmaktadir.?®
Stent yerlestirme iglemi palyatif cerrahiye gore, pratik, daha az invaziv ve
daha giivenli bir yoéntem olarak bildirilmektedir.>® Ozellikle bu amag icin
kullanilan koroner stent teknolojisinde yasanan gelismeler sonucunda, ilk
bildirimlerin aksine daha yiiz giildiiriicti sonuglarin alinmast ile yaygin ola-
rak uygulanmaya baglanmigtir.>¢’

Klinigimizde modifiye sol BT sant yapilmis intakt ventrikiiler septumlu
pulmoner atrezi, monopartiate sag ventrikiil ve sag ventrikiil bagimli koro-
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ner dolagim olan ve sant akiminin a¢ik olmasina
karsin, O, saturasyonunun diisiik seyretmesi nede-
niyle duktus arteriyozusa iki ayr1 seansta iki stent
yerlestirilen (stent-in-stent) bir hasta sunulmustur.

I OLGU SUNUMU

Fetal ekokardiyografide dogumsal kalp hastalig:
saptanmasl lizerine hastanemize yonlendirilen 30
yasindaki annenin 2. gebeliginden 2500 g agirhi-
ginda dogan kiz bebekte ekokardiyografi ve kardi-
yak kateterizasyon sonucunda, intakt ventrikiiler
septumlu pulmoner atrezi, sag ventrikiil hipopla-
zisi (monopartiate, z skoru -3,8), sag ventrikiil ba-
giml koroner dolagim, sag-sol santli 8 mm boyu-
tunda sekundum tip atrial septal defekt ve duktus
arteriyozus agikligi saptandi (Resim 1).

Hastaya prostaglandin E1 infizyonu baslandi,
3. glinde modifiye sol BT sant operasyonu (4 mm
PTFE greft) yapildi. Operasyon sonras: ekokardi-
yografik olarak sant akiminin yeterli olmasina kar-
sin O, saturasyonlarinin diisiik seyretmesi (%50-
55) ve prostaglandin ihtiyacinin devam etmesi ne-
deniyle duktus arteriyozusa stent yerlestirilmesine
karar verildi. Kateterizasyondan 3 saat 6nce pros-
taglandin E1 infiizyonu kesildi. Kateterizasyonda
duktus arteriyozusun uzunlugu 11,4 mm, en dar
yeri 1,5 mm ve en genis yeri 3,6 mm olarak 0lgiile-
rek 12x4 mm boyutunda koroner stent (Medtronic

RESIM 1: Sa§ ventrikiile 6n-arka pozisyonda yapilan enjeksiyonda; sad
ventrikiil hipoplazisi, pulmoner atrezi, sag ventrikiil bagimli koroner dolagim.

Ireland, Integrity coronary stent) duktus arteriyo-
zusa yerlestirildi (Resim 2). islem sonrasi yapilan
kontrast madde enjeksiyonunda stentin yerinin
uygun oldugu, duktal santin arttig1 izlendi, islem
oncesi %50 olan O, saturasyonunun %82’ye yiik-
seldigi gortildii. Hastanin takibi sirasinda stent im-
plantasyonundan 1 hafta sonra tekrar O, saturasyo-
nunun %55 diizeylerinde seyretmesi tizerine yapi-
lan ekokardiyografi de stentin pulmoner artere
dogru yer degistirdigi, aortik tarafinda darlik ol-

RESIM 2: inen aortaya yapilan enjeksiyonda duktus arteriyozus yapisi (a) ve duktus arteriyozusa yerlestirilen ilk stent (b) gériimektedir.
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dugu goriildi. Tekrarlanan anjiografide duktus ar-
teriyozusun aortik tarafinda yaklagik 4-5 mm bo-
yutunda bir alanin stent tarafindan kapsanmadig,
ekokardiyografi bulgular: ile uyumlu olarak sten-
tin yer degistirdigi ve duktusta stent proksimalinde
darlik (1,7 mm) oldugu gériildii. Stent diginda kalan
alani kapsayacak ve bir kismi ilk stent i¢inde olacak
sekilde 9x4 mm boyutunda ikinci bir koroner stent
yerlestirildi (Resim 3). Islem sirasinda komplikas-
yon goriilmeyen hastanin takibinde oksijen satu-
rasyonlar1 %80-85 diizeylerinde seyretti.

I TARTISMA

Ozellikle duktusa bagimh pulmoner kan akimi olan
siyanotik dogumsal kalp hastaliklarinda duktus ar-
teriyozusa stent yerlestirilmesi palyatif cerrahi yak-
lasimlara gore pratik, giivenli ve etkin bir alternatif
olarak bildirilmektedir.>® Bununla birlikte halen
bircok merkezde BT sant ilk planda tercih edil-
mektedir.

Hastamizda sol modifiye BT sant operasyonu
sonrasinda oksijen saturasyonlarinda yeterli artig
gortilmemesi {izerine duktus arteriyozusa stent yer-
legtirildi. Ancak hastanin takibinde stentin pulmo-
ner artere dogru yer degistirdigi ve proksimalinde
kalan kisimda darlik oldugu gériildii. Tkinci bir
stent ile darlik giderildi.

Duktus arteriyozusa stent yerlestilmesi sira-
sinda stentin duktus arteriyozusun pulmoner ucunu
ve miimkiinse duktusun tamamen kapsanmasini
onermektedir. Bu amagla secilecek stent uzunlugu-
nun duktus arteriyozusun uzunlugundan 1-2 mm
daha uzun se¢ilmesi 6nerilmektedir.>® Hastamizda
duktus uzunlugu 11,4 mm o6l¢iilmiis ve 12 mm’lik
stent yerlestirilmistir. Ancak takibinde stentin
proksimal kistminin kasilarak stenti distale dogru
itmesiyle duktal akim azalmistir. Stent yerlestirme
islemi Oncesinde miimkiinse prostaglandin E1 in-
fiizyonun bir siireligine kesilmesi 6nerilmektedir.?”
Bu sekilde duktal konstriksiyon saglanarak stentin
daha iyi tutunmas: saglanabilir. Hastamizda her iki
islem Oncesinde de prostaglandin infiizyonu kesil-
mig olmasina kargin, ilk stent igleminden sonra sa-
turasyon distikligiiniin gézlenmesi ve ekokardi-
yografik olarak duktal darligin goriilmesiyle bera-
ber prostaglandin E1 infiizyonunun tekrar baslan-
mis olmasi, duktusun genislemesine ve stentin
pulmoner artere dogru daha fazla yer degistirme-
sine katkida bulunmus olabilir.

Geleneksel cerrahi tedaviye gére komplikas-
yon daha az goriilmekle birlikte, stent yerlestiril-
mesi sonrasinda islem sonrasinda yer degistirme,
embolizasyon, darlik gibi durumlar ydniinden
takip edilmelidir.?*7# Darlik durumunda tekrar di-
latasyon uygulanabilmektedir. Uzun duktus arte-

4478 DOB01.0

RESIM 3: inen aortaya yapilan enjeksiyonda; duktus arteriyozusta stent proksimalinde darlik oldugu ve stentin pulmoner artere dogru yer degistirdigi (a), yer-

lestirilen ikinci stent (stent-in-stent) (b) gérilmektedir.
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riyozuslu olgularda veya hastamizda da oldugu gibi
bir sekilde konulan stentin duktusu tam olarak
kapsamadig1 durumlarda (stentin yer degistirmesi,
kisa stent kullanimai) ise birden fazla stent kullani-
labilir.

0 SONUC

Duktusa bagimli pulmoner dolagimi olan dogum-
sal kalp hastaliklarinda duktusa stent yerlestirilmesi
etkin ve pratik bir yontem olarak goriilmektedir.

Islem 6ncesi prostaglandin E1 infiizyonun kesile-
rek bir miktar duktal konstriksiyon saglanmasi,
yerlestirilecek stentin pulmoner ucu ve miimkiinse
duktus uzunlugunun tamamini kapsamasi islemin
basarisinin arttiracaktir. Bununla birlikte ihtiyag
duyulmas: durumunda birden fazla stent giivenli
sekilde uygulanabilir.

Yazarlar arasinda ¢ikar ¢atigsmasi yoktur. Has-
tanin ebeveynlerinden “bilgilendirilmis olur” onay1
alinmstir.
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Late Onset of Junctional Ectopic
Tachycardia Following Ventricular
Septal Defect Repair: Case Report

Ventrikiiler Septal Defekt Cerrahisi Sonrasi
Gec Gelisen Kavsak Ektopik Tasikardi

ABSTRACT Postoperative arrhythmias are more common in the first 72 hours following the clo-
sure of ventricular septal defects (VSD). We present a case of 2-year-old-male patient who devel-
oped complete atrioventricular block after the closure of VSD with recovery on the fourth
postoperative day. Junctional ectopic tachycardia with AV dissociation developed on the postop-
erative day 7. Biochemical parameters were unremarkable. The tachyarrhythmia was diagnosed by
an ECG obtained with the temporary pacing wires. Sinus rhythm was restored after the treatment
with amiodarone. Junctional ectopic tachycardia can present late in the postoperative patients. Pa-
tients should be closely monitored in the subacute period after congenital heart disease surgery.

Key Words: Heart septal defects, ventricular; tachycardia, ectopic junctional

OZET Ventrikiiler septal defekt (VSD) kapatilmasi operasyonu sonrasinda ritim bozukluklar ge-
lisebilir ve bunlarin ¢ogu ilk 72 saatte goriilmektedir. Perimembranéz VSD nedeni ile opere olan 2
yagindaki erkek hastada operasyon sonrasi AV tam blok oldugu goriildii. Pacemaker ihtiyaci olma-
dan hemodinamisi stabil seyreden hastanin blogu postoperatif 4. giinde diizeldi. Ancak operasyon
sonrasi 7. giinde tagikardisi gelisti. Biyokimyasal ¢calismalar1 normal olan hastanin EKG’sinde AV di-
sosiasyon oldugu goriildii. Gegici pacemaker telleri yardimiyla gekilen atriyal EKG ile ektopik ka-
vsak tasikardi tanis1 konuldu. Amiodaron ile siniis ritmine donen hasta taburcu edildi. Konjenital
kalp hastalig: cerrahisi sonrasinda subakut dénemde de hastalar ritim agisindan yakin takip edil-
melidir.

Anahtar Kelimeler: Kardiak septum kusurlari, ventrikiiler, tagikardi, ektopik

Pediatr Heart ] 2014;1(2):269-72

rrhythmias can significantly increase morbidity and mortality in

the postoperative period of congenital heart disease surgery.'?

Junctional ectopic tachycardia (JET) is a common arrhythmia in
that period.® Pathogenesis of JET is not known completely, however there
are some published theories. JET is reported with almost every cardiac op-
eration but most commonly after surgical operations that are close to the
AV node such as Tetralogy of Fallot and ventricular septal defects.! Previ-
ous studies indicated that incidence of JET is between 1-11.4%.2* We pres-
ent a patient who developed complete AV block after the closure of
perimembranous VSD, with late onset of JET following the recovery of AV
block.
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I CASE REPORT

A 22 month old male patient has been followed at
our hospital with perimembranous VSD since 20
days of age. He was born term with a weight of
3340 gr with spontaneous delivery. Family history
did not include any heart diseases or arrhythmias.
Physical examination revealed a III/IV pansystolic
murmur heard at the mesocardiac focus. His blood
pressure was 89/62 mmHg and arterial oxygen sat-
uration was 98%. The other system examinations
were unremarkable. Electrocardiogram (ECG)
showed left ventricular hypertrophy and left axis
deviation. Transthoracic echocardiography showed
an atrial septal defect (secundum localization, 4
mm), VSD (perimembranous, 5 mm) and ventricu-
lar septal aneurysm. Pulmonary hypertension was
present and furosemide and enalapril treatment
was started. Aortic valve prolapse and mild aortic
regurgitation were found on the transthoracic
echocardiography when he was 18 months old.
Therefore we decided to close the VSD surgically
following the parents’ consent. Surgery was per-
formed with standard cardiopulmonary bypass
(CPB) with moderate hypothermia and cold blood
cardioplegia. The operation was performed with
transatrial approach. VSD was closed with the

dacron patch using prolene suture. Cardiopul-
monary bypass time was 54 min, aortic clamp time
was 33 min. After the surgery ECG showed com-
plete AV block (Figure 1). Since the patient was he-
modynamically stable, he did not need any
pacemaker in the intensive care unit. Patient was
extubated on first day. Complete AV block recov-
ered on the fourth day and he had normal sinus
rhythm until the 7. day. Tachycardia developed
on the postoperative day 7. Surface ECG indicated
that patient had AV dissociation and heart rate was
176/min (Figure 2). AV dissociation was confirmed
on the ECG with the help of temporary pacing
wires and JET was diagnosed. Amiodarone was
given as a 5mg/kg bolus and infusion was started at
7 mcg/kg/min. The patient returned to sinus
rhythm (Figure 3) on the 48" hours of amiodarone
infusion and was discharged on oral amiodarone on
the postoperative day 10. During the follow-up
(about 6 months after discharge), he was asympto-
matic and echocardiography showed no residual
VSD shunt flow and ECG revealed normal sinus
rhythm.

I DISCUSSION

Arrhythmias are serious complications that can
cause hemodynamic instability, longer stay in the

FIGURE 1: Complete AV block with right bundle branch block.
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FIGURE 2: Junctional ectopic tachycardia. Note the ventriculoatrial dissociation.
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FIGURE 3: JSinus rhythm with right bundle branch block before d|scharge

intensive care unit, and even mortality after the
surgical treatment of congenital heart diseases.
Previous studies have indicated that young age,
low weight, complex cardiac surgery, long CPB
time are the risk factors for the development of
arrhythmias in the early period after the sur-
gery.*> The surgery of the present case was un-
eventful and CPB time was not long. However,
young age can be considered as a risk factor for
this patient. Rekavek’s et al. indicated that the
most common rhythm disorder is JET in the early
postoperative period of congenital heart surgery

Pediatr Heart ] 2014;1(2)
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and operations with the greatest risks of arrhyth-
mias are arterial switch operation and repair of
complete AV canal.’ These findings were also ob-
served by Delaney et al.? Junctional ectopic tachy-
cardia can generally be seen in the first 72 hours
in the postoperative period with recovery in the
first week. It was reported that arrhythmogenic
focus can develop by bleeding to conduction sys-
tem, and with mechanical factors such as edema
although pathophysiology of JET is not well
known.! The above factors can also explain the
transient nature of JET. Unlike the previous stud-
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ies in the literature, our case developed JET late
and following an initial period of complete AV
block. However, it is more common that JET was
started early postoperative period and then AV
block was developed in patient underwent cardiac

surgery.
Surface ECG can be insufficient for the
demonstration of AV dissociation. An atrial ECG

obtained with the help of temporary pacing wires
can be very useful for the accurate and rapid diag-
nosis of arrhythmias in the pediatric cardiac in-
tensive care unit.®

Junctional ectopic tachycardia can present late
in the postoperative patients. Patients should be
closely monitored in the subacute period after con-
genital heart surgery.

Dodge-Khatami A, Miller Ol, Anderson RH,
Gil-Jaurena JM, Goldman AP, de Leval MR.
Impact of junctional ectopic tachycardia on
postoperative morbidity following repair of
congenital heart defects. Eur J Cardiothorac
Surg 2002;21(2):255-9.
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Chest Wall Rigidity in an Infant Following
Postoperative Low-Dose Fentanyl
Administration: Case Report

Konjenital Kalp Operasyonu Gegirmig
Bir Siit Cocugunda Diisiik Doz Fentanil Kullanimi
Sonras1 Gelisen Gogiis Duvar: Rijiditesi

OZET Fentanil ¢ocuklarda analjezik, sedasyon ve anestezi amaciyla kullanilan morfinden daha
gliclii sentetik bir opioddur. En bilinen yan etkisi solunum depresyonudur. Hemodinamik etkisi
minimaldir ve nadir olarak g6giis duvarinda rijitide yapar. Bu yazida konjenital kalp cerrahisi son-
ras1 yogun bakimda izlenen ve diisitk doz fentanyl infuzyonundan sonra gogiis duvari rijitidesi ge-
ligmis bir olgu sunulmustur. Opioid antagonisti (naloksan) ve néromuskiiler blokaj tedavisi sonrasi
kas rijiditesi kaybolmustur.

Anahtar Kelimeler: Fentanil; konjenital kalp cerrahisi; gogiis duvar rijiditesi; siit ¢ocugu

ABSTRACT Fentanyl is a synthetic opioid, used for analgesia, sedation and anesthesia in neonates
and infants in recent years. The best known adverse effect of fentanyl is respiratory depression.Its
hemodynamic effect is minimal and it casuses chest wall rigidity in rare cases. In this article we pres-
ent a case which developed chest wall rigidity after low-dose fentanyl infusion in postoperative
cardiac intensive care unit after congenital heart surgery.

Key Words: Fentanyl; congenital heart surgery; chest wall rigidity; infant
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Fentanyl is a synthetic opioid, used for analgesia, sedation and anesthe-
sia in neonates and infants in recent years.'

The best known adverse effect of Fentanyl is respiratory depression.
In rare cases 1t has been reported that it increases muscular tonus leading
to serious rigidity after rapid or bolus injection.?® Rigidity of the thoracic
muscles may cause respiratory failure in patients who have not been para-
lyzed and can lead to difficulties in providing ventilation. This article pres-
ents a case which developed chest wall rigidity after low dose fentanyl
infusion during follow up period in postoperative intensive care unit after
congenital heart surgery. Muscle rigidity resolved after treatment with an
opioid antagonist (naloxone) and neuromuscular blocking agents.

I CASE REPORT

Following a total repair with conduit for Tetralogy of Fallot associated with
pulmonary atresia by the Pediatric Cardiovascular Surgeants, a 4-month old
male patient weighing 4.6 kg was accepted to our postoperative intensive care
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unit. He was extubated after three days of mechani-
cal ventilation support and we began to follow him
under nasal CPAP ventilation. His oxygen saturation
(SatO,) was 94% on the fourth postoperative day
under nasal CPAP ventilation. 2 pug/kg fentanyl was
given him as a slow infusion (for sedation and anal-
gesia) in order to remove postoperative thorax
drainage tube. Approximately 1-2 minutes after fen-
tanyl administration saturation decreased to 36%
without a decrease in either heart rate or blood pres-
sure. Saturation did not improve under positive pres-
sure ambulatory ventilation support and there were
no chest wall movements. His chest wall was a as
hard as a stone with palpation. The patient was intu-
bated after an injection of vecuronium (0.1 mg/kg)
and midazolam (0.1 mg/kg), and connected to me-
chanical ventilatory support. In order to maintain a
satisfactory saturation, we had to increase positive in-
spiratory pressure (PIP) up to of 32 mmHg and pos-
itive end-expiratory pressure (PEEP) up to 7 mmHg.
Vecuronium, and naloxone were administered, at
doses of 0.1 mg/kg. Chest wall rigidity regressed after
30 minutes of treatment and we could able to de-
crease the ventilation parameters to maintain a 90%
blood saturation (FiO, 40%, PIP 16 mmHg, PEEP
4 mmHg).The patient was extubated next day. He
was discharged on postoperative sixteenth day.

I DISCUSSION

Although muscular rigidity due to opioids has been
known for half a century in adults, it was first re-
ported in children in 1981.* This phenomenon is
mainly associated with the administration of syn-
thetic opioids such as fentanyl, sulfentanyl or
remifentanyl in published case reports.>?

Even though the mechanism of muscle rigidity
associated with fentanyl administration is still un-
known, disruption of GABA modulation in the opi-
oid receptors binding to fentanyl in the spinal chord
and basal ganglia has been proposed as an explana-
tion.”

Although potential effect of fentanyl is 100
times of morphine its cardiovascular effects is min-
imal due to lack of histamine release. It has been
reported in clinical studies that it can be used safely
after congenital heart surgery in order to release
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acute pain attack and reduce surgical stress re-
sponse because it has short activation period and
high lipid solubility."?

When we reviewed the chest wall rigidity as-
sociated with fentanyl in the literature we saw that
majority of the cases was according to fast bolus in-
jection or high dose administration. Along with
this, chest wall rigidity after low dose fentanyl in-
fusion was also reported in newborns and infants.®

Wells et al. observed rigidity in a 2 month old,
4 kg patient under mechanical ventilation support
with 4 pg/kg/h fentanyl perfusion for sedation.’

Elakkumanan et al. reported chest wall rigid-
ity after rapid injection of 1 pg/kg fentanyl during
surgery in a 10 kg, two year-old patient.?

Dewhirst et al. published two cases with rigid-
ity following low dose fentanyl administration.? Our
case developed chest wall rigidity following a slow
infusion of low dose (1 pg/kg) fentanyl similarly.

The most frequent clinical manifestations of
chest wall rigidity are hypoxemia, hypercarbia, de-
crease in tidal volume, and necessity for high PIP
and PEEP in order to ensure adequate volumes. Ac-
companying laryngospasm may worsen the clini-
cal condition.Bradycardia and even asystole were
seen in some cases.Our patient presented all these
clinical manifestations except bradycardia and
laryngospasm.?”

It has been reported that application of neuro-
muscular blocking agents and/or an opioid antago-
nist (naloxone) may be a successful treatment
choice.”®In case of combined infusion of fentanyl
and midazolam, although the frequency did not
change, the degree of chest wall rigidity was re-
ported to be milder.’

We first used a neuromuscular blocker (ve-
curonium) in our patient. But rigidity did not re-
solved in spite of this theraphy. Naloxone
administration was successful in our patient.

As a conclusion,the possibility of chest wall
rigidity should be kept in mind even after a low
dose fentanyl application. And clinicans should be
ready for the clinical symptoms of chest wall rigid-
ity after fentanyl application.

Pediatr Heart ] 2014;1(2)
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A Rare Association:
Klippel-Feil Syndrome and
Dilated Cardiomyopathy: Case Report

Nadir Bir Birliktelik:
Klippel-Feil Sendromu ve
Dilate Kardiyomiyopati

ABSTRACT Klippel-Feil syndrome (KFS) is rare congenital anomaly characterized by abnormal
formation or segmentation of the cervical vertebrae. Short neck, low posterior hairline and severe
restriction of neck movement are the most prominent clinical features. Some cardiac anomalies
such as mitral and aortic insufficiency, mitral valve prolapse, atrial septal defect, situs inversus, dex-
trocardia and coarctation of the aorta were reported. Herein, we report a case combination with
Klippel-Feil syndrome and dilated cardiomyopathy. According to our knowledge, coexistence of
Klippel-Feil syndrome and dilated cardiomyopathy was not reported previously in the literature.

Key Words: Klippel-Feil syndrome; dilated cardiomyopathy

OZET Klippel-Feil sendromu servikal vertebranin anormal olusumu veya segmentasyonu ile ka-
rekterize nadir bir dogumsal anomalidir. Kisa boyun, diisiik ense sa¢ ¢izgisi ve boyun hareketle-
rinde ciddi kisithilik en belirgin klinik 6zellikleridir. Mitral ve aort kapak yetersizlikleri, mitral
kapak prolapsusu, atriyal septal defekt, situs inversus, dekstrokardi ve aort koarktasyonu gibi eslik
edebilen bazi kalp anomalileri bildirilmistir. Bu yazida Klippel-Feil sendromu ve dilate kardiyomi-
yopati birlikteligi olan bir olgu sunmay1 amagladik. Bilgilerimize gore, Klippel-Feil sendromu ve di-
late kardiyomiyopati birlikteligi literatiirde daha 6nce bildirilmemistir.

Anahtar Kelimeler: Klippel-Feil sendromu; dilate kardiyomiyopati

Pediatr Heart ] 2014;1(2):276-8

lippel-Feil syndrome (KFS) was first described in a 46-year-old

woman who had a short immobile neck and fusion of cervical and

upper thoracic vertebrae in 1912. Clinical findings consist of short
neck, low posterior hairline and severe restriction of neck movement, how-
ever less than half of patients have these features.! This disease is relatively
rare and most of the affected individuals are female. Multiple systemic con-
genital anomalies can be accompanied to this condition. Multiple systemic
and skeletal anomalies such as scoliosis and/or kyphosis (60%), Sprengel de-
formity (30%) and torticollis, urinary tract abnormalities (35%), hearing
loss (30%), facial asymmetry (20%), synkinesis (20%), and congenital heart
disease (10%) can be accompanied to this condition. Herein, we report a
case combination with Klippel-Feil syndrome and dilated cardiomyopathy.

Pediatr Heart ] 2014;1(2)
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According to our knowledge, coexistence of Klip-
pel-Feil syndrome and dilated cardiomyopathy was
not reported previously in the literature.!?

I CASE REPORT

10-year-old-female patient was admitted to our
clinic with complaint of urinary incontinance.
There were no consanguinity between her parents.
Her weight and height persentiles were below the
third percentile. Physical examination revealed a
short neck, low posterior hairline and partly limited
neck motion and Sprengel deformity on the left
scapulae (Figure 1), cardiac and respiratory system
examination was normal. Cervical spine graphy re-
vealed fusion anomalies of the cervical vertebrae
(Figure 2). With these findings patient was consid-
ered as Klippel-Fiel Sydrome. Abdominal ultrasono-
graphic examination showed left renal agenesis and
compansatories hypertophied of the right kidney.
Echocardiographic examination that was performed
for concomitant cardiovascular anomalies showed
dilatation of the left ventricle and reduced ventric-
ular systolic functions (EF 40%) (Figure 3), systolic
dysfunction (EF 40%) and small secundum atrial
septal defect (4 mm). Laboratory findings including
complete blood count, liver function tests, serum
electrolytes, renal function tests, CKMB and tro-
ponin I were in normal limits. Anti-congestive and
inotropic therapy was given for dilated cardiomy-

opathy. Metabolic, neurologic, toxicological and
serological investigations in terms of possible causes
of dilated cardiomyopathy were unremarkable.
Owing to the life-threatening consequences and its
limited information myocardial biopsy was not per-
formed. Patient was discharged with stabil hemo-
dynamic status and have been taken into followed
for dilated cardiomyopathy. Althoguh under the
treatment over two years follow-up dilatation of LV
and reduced systolic function did not improve.

I DISCUSSION

Klippel Feil is rare congenital anomaly characterized
by abnormal formation or segmentation of the cer-
vical vertebrae. Pathogenesis of KFS remains unclear.
Three types were identifed according to location of
the vertebral fusion: Type 1, there are fusion of all or
almost all of cervical vertebras and upper thoracic
vertebras. Type 2, there is fusion in double or triple
segments. Type 3, lower vertebral fusion accompa-
nies to cervical vertebral fusion. While type 1 and 2
shows an autosomal recessive inheritance, generally
type 3 shows autosomal dominant inheritance.? In
previous studies the incidence of associated cardiac
anomalies were found 4-10% of KFS patients.> Some
cardiac anomalies such as mitral and aortic insuffi-
ciency, mitral valve prolapse, atrial septal defect, situs
inversus, dextrocardia and coarctation of the aorta
were reported.*® But dilated cardiomyopathy associ-

FIGURE 1: Front and back view of patient. Short neck, low nuchal hairline and the left thorax Sprengel deformity are strikingly seen.

Pediatr Heart ] 2014;1(2)
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FIGURE 2: Bidirectional cervical radiography: Cervical spine fusion abnor-
malities.

3.

tricular dilatation.

LA: left atrium; LV: left ventricle.
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ORIGINAL IMAGE I

X-Linked Hypertrophic Cardiomyopathy and
Wolf-Parkinson-White Syndrome
(Danon Disease): A Case with
A Lamp-2 Gene Mutation: Original Image

X’e Bagli Gegisli Hipertrofik Kardiyomiyopati ve
Wolf-Parkinson-White Sendromu
(Danon Hastalig1): Lamp-2 Gen Mutasyonlu Olgu

anon disease is a rare X-linked dominant lysosomal storage disease
Dcharacterized by hypertrophic cardiomyopathy, skeletal vacuolar
myopathy, cardiac conduction abnormalities, peripheral pigmen-
tary retinopathy and variable degree of mental retardation, and is due to a

primary defect in lysosome-associated membrane protein-2 (LAMP-2).13

The patient, a 16-year-old boy, was referred to the pediatric cardiology
unit due to the recurrent episodes of heart arrhythmia. He underwent car-
diological study and was diagnosed as having Wolf-Parkinson-White syn-
drome (Figure 1). Transthoracic echocardiography revealed marked LVH
, a finding compatible with the dilated phase of HCM. Labora-
tory tests showed elevation of serum transaminases [ASTs in the 400s (15-
50 U/L) and ALTs in the 300s (5-50 U/L)] along with elevated CK levels,
which peaked in the 2000s (40-180 U/L). Clinical examination displayed

diffuse muscle weakness, wasting mostly localized in the upper limb girdle
and slight mental retardation. The combined characteristics of HCM and

0 aweV 25 awds Fliter 35 Hz H 50 d 10 mmay

FIGURE 1: Electrocardiogram of the aged 16 years shows bizarre QRS waves, widening of QRS complex, short
PR, delta wave and supraventricular premature beats.
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X-LINKED HYPERTROPHIC CARDIOMYOPATHY AND WOLF-PARKINSON-WHITE SYNDROME (DANON DISEASE)...

myopathy led us to investigate Danon disease as the
underlying etiology. Samples were sent for DNA
LAMP-2 mutation analysis. Diagnosis of Danon
disease was confirmed by western blot analysis of
peripheral blood sample of the patient showing de-
ficiency of LAMP2 in leukocytes. The diagnosis
was obtained by the identification of a mutation,
c.928G, in exon 7 (Figure 2). In the following
months he showed a Wolff-Parkinson-White syn-
drome with several episodes of acute paroxysmal
supraventricular tachycardia and transitory cardiac
decompensation. These episodes initially treated
with medical, subsequently required electrical car-
dioversion. He had an ICD implanted a few months
later, but died in the same year.
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FIGURE 2: Sequence analysis of the LAMP-2 gene. Detection of the ¢.928G
mutation by DNA sequence analysis of exon 7.The position of the mutation

at the genomic DNA level is indicated by the arrows.
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Video 1
Parasternal long-axis view show marked
concentric hypertrophy with dilatation of the left
ventricle (52 mm at end-diastole). The
interventricular septum is 13 mm thick and the
left ventricle posterior wall is 24 mm. These
findings are suggestive of the dilated phase of
hypertrophic cardiomyopathy.
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Video 2
Parasternal short-axis view show marked
hypertrophy of the left ventricle.
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“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.

iletigim:

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

Tel : (0312) 21202 00

Faks : (0312) 21202 00

e-posta : turkpedkar@gmail.com

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

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

GENERAL INFORMATION

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

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

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

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
(htto://www.wma.net/en/30publications/10policies/b3/ index.htmi) 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.

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

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

INFORMATION FOR AUTHORS

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

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

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

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

STATISTICAL EVALUATION

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

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

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

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

e ltisthe 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.nim.nih.gov/mesh/MBrowser.html).
ACKNOWLEDGEMENTS: Conflict of interest, financial support, grants, and all other edi-
torial (statistical analysis, language editing) and/or technical asistance if present, must be
presented at the end of the text.
REFERENCES: References in the text should be numbered as superscript numbers and
listed serially according to the order of mentioning on a separate page, double-spaced, at
the end of the paper in numerical order. All authors should be listed if six or fewer, other-
wise list the first six and add the et al. Journal abbreviations should conform to the style
used in the Cumulated Index Medicus (please look at: www.icmje.org). Declarations, per-
sonal experiments, unpublished papers, thesis can not be given as reference.
Examples for writing references (please give attention to punctuation):
Format for journal articles; initials of author's names and surnames, titles of article, jour-
nal name, date, volume, number, and inclusive pages, must be indicated. Example:
Stephane A. Management of Congenital Cholesteatoma with Otoendoscopic Surgery:
Case Report. Turkiye Klinikleri J Med Sci 2010;30(2):803-7.
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