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Pulmonary Arterial Hypertension and
The Relationship Between IGF-1, IGFBP3

Pulmoner Arteriyel Hipertansiyon ve
IGF-1, IGFBP3 Iligkisi

ABSTRACT Objective: This study was planned to evaluate the connection between IGF-1 and
IGFBP3 in congenital heart diseased children accompanying with pulmonary hypertension. Ma-
terial and Methods: A total of 53 patients with congenital heart disease (31 female, 22 male) whose
heart catheterizations were performed were evaluated. Blood samples were obtained during
catheter angiocardiography for insulin like growth factor-1( IGF-1) and insulin growth factor
binding protein-3 (IGFBP3) levels. Patients were categorised into various groups such as acyan-
otic and cyanotic patients; ones with pulmonary hypertension; ones with high and pulmonary
vascular resistance. Results: Of the patients involved in the study, 31 were female and 22 were
male. IGF-1 was analyzed in 37 patients (22 female, 15 male, mean age 4,74+3,98 years) and
IGFBP3 was analyzed in 43 patients (22 female, 21 male, mean age 4,28+3,87 years). IG-1 levels
were determined significantly low in patients with pulmonary hypertension compared to those
with normal pulmonary artery pressure(p=0,021), and in the ones with high pulmonary vascu-
lar resistance compared to normal ones (p=0,022). IGFBP3 levels of patients with acyanotic pul-
monary hypertension were found significantly low compared to ones with acyanotic pulmonary
hypertension. IGFBP3 levels of patients with pulmonary vascular hypertension and high pul-
monary resistance were found significantly low compared to ones with normal pulmonary artery
pressure and resistance. Conclusion: Both IGF-1 and IGFBP3 levels were determined lower in
children with congenital heart disease accompanied by pulmonary hypertension compared to
those with normal pulmonary artery pressure.

Key Words: Pulmonary arterial hypertension, IGF-1, IGFBP3

OZET Amag: Bu galisma konjenital kalp hastalikli cocuklarda eslik eden pulmoner hipertansiyonla
IGF-1, IGFBP3 iligkisini degerlendirmek amact ile planlanmigtir. Gereg ve Yontemler: Konjenital
kalp hastalig1 olup kalp kateterizasyonu yapilmis olan toplam 53 hasta (31’1 kiz, 22’si erkek) deger-
lendirildi. Insiilin benzeri biiyiime fakt6rii-1(IGF-1) ve insiilin benzeri biiyiime faktérii baglayict
protein-3(IGFBP3) diizeyleri kateter anjiyokardiyografi sirasinda alinan kan 6rneklerinde galigild.
Hastalar asiyanotik ve siyanotik; pulmoner hipertansiyonu olanlar ve olmayanlar, pulmoner di-
renci yitksek ve normal olanlar olmak tizere guruplandirildi. Bulgular: Caligma kapsamina alinan
hastalarin 31’1 kiz, 22’si erkekti. IGF-1 37 (22’si kiz 15’ erkek yas ortalamasi 4,74+3,98 yil) hastada,
IGFBP3 43 (22’si kiz 21'i erkek, yas ortalamas: 4,28+3,87 y1l) hastada ¢aligildi. IGF-1 diizeyleri pul-
moner hipertansiyonu olan hastalarda olmayanlara gore (p=0,021), pulmoner direnci yiiksek olan-
larda normal olanlara gore(p=0,022) anlaml sekilde daha diisiik saptandi. Asiyanotik pulmoner
hipertansiyonlu hastalarin IGFBP3 diizeyleri asiyanotik pulmoner hipertansiyonu olmayanlara gore
anlaml derecede diisitk bulundu. Pulmoner hipertansiyonlu ve pulmoner direnci yiiksek olan has-
talarin IGFBP3 diizeyleri pulmoner hipertansiyonu olmayan ve pulmoner direnci diisiik olan has-
talara gore belirgin olarak diigiik bulundu. Sonug: Hem IGF-1 hem IGFBP3 diizeyleri pulmoner
hipertansiyonun eslik ettigi konjenital kalp hastalikl1 ¢ocuklarda pulmoner hipertansiyon olma-
yanlara gore daha diisitk bulunmustur.

Anahtar Kelimeler: Pulmoner arteryel hipertansiyon, IGF-1, IGFBP3
Pediatr Heart ] 2015;2(2):51-5
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PULMONARY ARTERIAL HYPERTENSION AND THE RELATIONSHIP BETWEEN IGF-1, IGFBP3

rowth hormone(GH) is the most important
Ghormone controlling growth. It shows its ef-

fects through somatomedins insulin like
growth factor-1 (IGF-1) and insulin like growth fac-
tor-2(IGF-2). Particularly IGF-1 is effective on so-
matic growth. Somatomedins are present in
circulation depending on binding proteins. Insulin
growth factor binding protein (IGFBP3) is the most
important of these proteins. It is thought that the ef-
fects of GH on somatic growth occur through stim-
ulation and release of IGFs, which have important
impacts in cell growth and reproduction, caused by
autocrine and paracrine actions from liver.!

Obstructive congenital heart diseases with
left-right shunts and high gradient leading to heart
failure, particularly cyanotics, are the diseases in-
creasing catabolic metabolism. The growth in
these diseases is known to be low compared to
healthy children. It was shown in previous studies
that IGF-1 and IGFBP3 levels in children with
congenital heart disease were lower compared to
healthy ones; after surgical correction, however,
IGF-1 and IGFBP3 levels increased and growth
also accelerated.”® Nonetheless, it has not been
clarified how IGF-1 and IGFBP3 levels are affected
in patients with pulmonary hypertension and who
have undergone palliative treatment approaches.
It is claimed that IGF-1 is effective in the devel-
opment of pulmonary hypertension4,5 however
there are no adequate studies conducted on this
issue.

The present study was planned to evaluate the
relation of IGFBP3, IGF-1 with pulmonary hyper-
tension in children with congenital heart disease.

I MATERIAL AND METHODS

A total of 53 patients [31 female, 22 male and mean
age 4,31+4.19 years (5 months-16 years)] whose
heart catheterization had been performed and sur-
veiled at Gazi University Medicine Faculty Pedi-
atric Cardiology Department were evaluated.
Pressure curves of patients were written down dur-
ing heart catheterization process and their hemo-
dynamical practices were conducted. Systemic flow

(Qs), pulmonary flow (Qp) values, Qp/Qs rate, pul-

52

monary resistance (Rp), systemical resistance (Rs)
values and Rs/Rp rate were calculated using Fick
method.

IGF-1 (venous blood) and IGFBP3 (arter-
ial+venous blood) levels were studied from blood
samples attained in the course of catheter angiog-
raphy. After centrifuging the blood samples at 3500
cycles for 10 minutes, the obtained serum was
stored at -70 C°. IGF-1 and IGFBP3 levels were
measured by ELISA method.

In other blood samples obtained simultane-
ously, however, blood gas and hemoglobin meas-
urements were performed by using routine
laboratory methods.

The patients with mean pulmonary arterial
pressure >30 mmHg were regarded as having pul-
monary hypertension; the ones with pulmonary re-
sistance >2 U/m? were considered as having high
pulmonary vascular resistance.

The cases were divided into three different
groups as acyanotic and cyanotic patients; the ones
with pulmonary hypertension and normal pul-
monary artery pressure; the ones with high and
normal pulmonary vascular resistance. In addition,
acyanotic patients were divided into two groups as
the ones with pulmonary hypertension and normal
pulmonary artery pressure; their IGF-1 and
IGFBP3 levels were compared (Table 1, Table 2).

Research ethics committee approval was ob-
tained from faculty for the study. Permission form
was obtained from the families of patients that had
been informed about the study and agreed to par-
ticipate.

Statistical analysis was fulfilled by utilising
Minitab 13.0. The results were given as mean:+stan-
dard deviation (minimum value-maximum value).
P<0.05 was accepted as statistically significant. Stu-
dent t-test was used. Pearson correlation analysis
was applied to all patient groups.

I RESULTS

Of the patients involved in the study, that 31 were
female and 22 were male. Their mean age was
4.31+4.19 (5 months-16 years).

Pediatr Heart ] 2015;2(2)
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TABLE 1: Hemodynamic parameters of cyanotic and
acyanotic patients.
Acyanotic (n=36) Cyanotic (n=17) p
Hb{gr/dL) 11.91+1.89 15.01+2.81 0.000
AO 0O, sat(%) 96.2+2.19 82.47+10.68 0.000
PA 0, sat(%) 82.91£7.72 81.93+7.15 >0.05
Qp (Umin/m?) 10.246.62 6.63+4.55 >0.05
Qs (Lmin/m?) 424+120 4.83+3.31 >0.05
Qp/Qs 2.43+1.37 1.54+0.95 0.044
Shunt {L/min/m?) 6.00£6.19
PAP sys (mmHg) 40.36+22.75 36.5+24.28 >0.05
PAP mean (mmHg)  28.22+19.26 30.27+20.43 >0.05
Rp (U/m?3) 3.32+5.75 3.02+1.86 >0.05
LVSP {mmHg) 102.53+16.63 93.76+15.82 0.049
RVSP (mmHg) 54.28+28.22 98.65+16.67 0.000

AQO: Aorta; Hb: Hemoglobin; LVSP: Left ventricular systolic pressure; PA: Pulmonary
artery; PAP: Pulmonary artery pressure; Qp: Pulmonar flow; Rp: Pulmonary resistance;
RVSP: Right ventricular systolic pressure; sat: Saturation; sys: Systolic; O,: Oxygen.

TABLE 2: Hemodynamic parameters of
acyanotic patients with pulmonary hypertension and
normal pulmonary artery pressure.

Pulmonary Normal pulmonary
Hypertension artery pressure
(n=20) (n=16) p
Hb(gr/dL) 11.08+1.79 12.39: .81 0.044
AO 0; sat(%) 95.67+2.74 96.48+1.86 >0.05
PA O, sat{%) 84.17+8.36 82.26+7.47 >0.05
Qp (L/min/m?3) 14.23£7.92 6.63+4.55 0.004
Qs (Lmin/m?) 4.79+1.18 3.93+1.12 0.038
Qp/Qs 2.96+1.90 2.12+0.86 >0.05
Shunt (L/min/m2) 9.57+8.70 3.99+2.83 0.007
PAP sys (mmHg) 63.00+23.27 27.57+7.01 0.000
PAP mean (mmHg)  47.15+20.67 17.52+5.04 0.000
Rp (U/m?) 6.14:8.97 1.72+1.15 0.024
LVSP {(mmHg) 98.77+12.21 104.65:18.60  >0.05
RVSP (mmHg) 68.23+23.94 46.39+27.83 0.023

AO: Aorta; Hb: Hemoglobin; LVSP: Left ventricular systolic pressure; PA: Pulmonary
artery; PAP: Pulmonary artery pressure; Qp: Pulmonar flow; Rp: Pulmonary resistance;
RVSP: Right ventricular systolic pressure; sat: Saturation; sys: Systolic; O,: Oxygen.

IGF-1 was analyzed in 37 patients (22 female,
15 male, mean age 4,74+3,98 years) and IGFBP3
was studied in 43 cases (22 female, 21 male, mean
age 4,28+3,87 years).

17 patients (9 female, 8 male; 4,22+2.2 years)
In cyanotic group and 36 patients (15 female, 21
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male; 4,83+2,87 years) in acyanotic group were
evaluated. Hemodynamic values of groups were
given in Table 1. When patients were classified
into groups as those with pulmonary hypertension
and normal pulmonary artery pressure, there were
23 (10 female, 13 male; 3,21+3,21 years) in pul-
monary hypertension group and 30 (14 female, 16
male; 6,62+4,44 years) in normal pulmonary artery
pressure. Although the mean ages of cyanotic and
acyanotic patients were similar (4,22+2.2 years and
4,83+2,87 years), mean age of the patients with pul-
monary hypertension was significantly lower than
those with normal pulmonary artery pressure
(p<0.05).

Hemodynamic data of 20 patients with acyan-
otic pulmonary hypertension (12 male, 8 male, mean
age 3,68+3.56 years) and 16 normal pulmonary ar-
tery pressure patients (9 male, 7 female, mean age
4,99+2.56 years) were compared in Table 2.

No significant difference was established be-
tween groups in terms of their age and gender. IGF
levels of all patient groups and their comparison are
given in Table 3. IGF-1 levels in patients with pul-
monary hypertension were determined signifi-
cantly lower than those with normal pulmonary
artery pressure (p=0.021), similarly lower IGF-1
levels were found in those with high pulmonary
vascular resistance compared to those with normal
pulmonary vascular resistance (p=0.022) (Table 3).

IGFBP3 levels were determined similar in sys-
temic venous blood and pulmonary artery samples
obtained simultaneously (Table 4). No significant
difference was determined between IGFBP3 levels
of cyanotic and acyanotic patients (Table 4).
IGFBP3 levels of patients with acyanotic pul-
monary hypertension were found significantly low
compared to acyanotic patients and normal pul-
monary artery pressure (Table 4). IGFBP3 levels of
patients with pulmonary hypertension and high
pulmonary vascular resistance were detected sig-
nificantly low compared to those with normal pul-
monary artery pressure and low pulmonary
vascular resistance (Table 4).

In all patient groups, IGF-1 and IGFBP3 val-
ues, age, weight and height percentiles and corre-
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TABLE 3: IGF-1 levels of patient groups.

IGF-1 (V) (ng/ml) p

Acyanotic (n=36) 47.5+68.8 >0,05

Cyanotic (n=17) 83.3+126.1
Acyanotic PAH (+){n=15) 23.7455.9 >0,05
Acyanotic PAH (-) (n=10) 81.4+73.3
Ones with PAH (n=20) 28.6+53.1 0,021
Ones with no PAH (n=17) 93.5£109.7
High Pulmonary Resistance {n=14) 41.8+80.5 0,022
Normal Pulmonary Resistance (n=19) 78.8£99.8

PAH: Pulmonary arterial hypertension; IGF-1: Insulin like growth factor; V: Venous blood;
IGF-1: insulin like growth factor-1.

lation analyses of hemodynamic parameters were
evaluated. Correlation of IGF-1, IGFBP3 values
with age (1:0.33, r:0.36) was not determined. A sig-
nificant negative correlation of IGF-1 and IGFBP3
values was respectively determined with weight
percentiles (1:-0.64, 1:-0.66), height percentiles (r:-
0.67, r:-0.70), and oxygensaturation (r:-0.72, r:-
0.74) and pulmonary resistance (r:-0.87, r:-0.81).

I DISCUSSION

A part of congenital heart diseases could have the
way for postnatal growth retardation.®’ In congen-
ital heart diseases in which especially pulmonary
blood flow increases and congestive heart failure

accompanies, growth retardation is more appar-
ent.>® It is thought that growth retardation devel-
ops in congenital heart diseased children with
numerous effects such as malnourishment, mal-
absorption, non-utilizable foods in anoxic setting,
accelerated basal metabolism rate, increased

1011 and increased

recreation oxygen consumption
nutritional need. Therefore, congenital heart dis-
eased children show chronic malnutrition clini-
cally characterized by decreased fatty tissue,
delicate muscle mass and growth retardation.'?
While basal growth hormone (GH) levels increases
in the setting of malnutrition caused by chronic
diseases, the IGF-1 levels decrease.’® It was deter-
mined that despite increased GH levels in children
with congenital heart disease, IGF-1 levels were

low and growth retardation is seen.>'*

It is also known that GH and somatomedins
(IGF-1, IGF-2) have primary effects on the struc-
ture of cardiovascular system and functions.!®
Cardiomyopathy, cardiomegaly and ventricular
hypertrophy are seen in growth hormone exces-
siveness.”” In addition to this, it is suggested that
IGF-1 mediated mechanisms may play role in the

development of pulmonary arterial hypertension.*’

Florentina and Leanne showed in their re-
search carried out on rats that IGF-1 increased in-
tracellular Ca level by activating T type calcium

TABLE 4: IGFBP3 levels of patient groups.

p >0.05
Acyanotic PAH (+) (n=15) 2591+1280
Acyanotic PAH () (n=12) 2402+1515
p 0.002

Ones with PAH (n=24) 2013£918
Ones with no PAH (n=97) 3217£1513
p 0.003
High Pulmonary Resistance (n=24) 2065+988
Normal Pulmonary Resistance (n=19) 2984+1539
p 0.035

IGFBP3 (A) (ng/ml)
Acyanotic (n=36) 2591+1280
Cyanotic (n=17) 2402+1515

IGFBP3 (V) (ng/ml) P
2538+1237 >0.05
2280+1579 >0.05

>0.05
2538+1237 >0.05
2280+1579 >0.05
0.007
2017887 >0.05
2280+1579 >0.05
0.016
2078+1103 >0.05
29111511 >0.05
0.059

A: Artery; V: Vein; PAH: Pulmonary arterial hypertension; IGFBP3: Insulin growth factor binding protein.
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channels activation and caused pulmonary artery
smooth muscle cell proliferation.*Jin et al, how-
ever, claimed that IGF-1 prevents apoptosis in pul-
monary artery smooth muscle cells via inducible
nitric oxide synthase and plays a role in pulmonary
hypertension mechanisms.?

We displayed in this study that IGF-1 and
IGFBP3 levels in children with congenital heart
disease and pulmonary hypertension were signifi-
cantly low compared to children with normal pul-
monary artery pressure. IGF levels in congenital
heart diseased children were reviewed in limited
number of studies.>® Findings that we obtained
contributed to results of these studies. Since blood
samples of our patients were the samples attained
during catheter angiography, we could not com-
pare them with those of healthy control group. We
speculate somatomedin levels in patients with pul-
monary hypertension were lower compared to
those with normal pulmonary artery pressure and
IGF-1 does not have a primary role in the develop-
ment of pulmonary hypertension even it mediates
proliferation in pulmonary vascular smooth mus-

cles.*> On the contrary, IGF and IGFBP3 levels are
low secondary to malnutrition and chronic disease
in these patients. Having significant negative cor-
relation of somatomedin levels determined in our
study with both weight, height percentiles and pul-
monary resistance levels of patients supports this
condition.

When IGF-1 values were compared among
PAH+ and PAH- patients, the diference was con-
siderable although it did not reach statistical sig-
nificance. Similar outcome was noticed between
cyanotic and non-cyanotic patients. This situation
is probably due to the small number of the cohort
and non-normal distribution of the group.

As a result, IGF-1 and IGFBP3 levels were es-
tablished low in congenital heart diseased children
with pulmonary hypertension compared to those
with normal pulmonary artery pressure. This find-
ing could be related to growth retardation and mal-
nutrition that are more apparent in patients with
pulmonary hypertension. Further studies are
needed to clarify the role of IGF-1 in the develop-
ment of pulmonary hypertension.
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BioSTAR, Figulla veya Amplatzer Septal
Okluder Cihazlar1 Kullanilarak ASD Kapatilan
Hastalarda P Dalga Siiresi ve
P Dalga Dispersiyonunun Degerlendirilmesi

Evaluation of P-Wave Duration and P-Wave
Dispersion in Patients Implanted with BioSTAR,
Figulla or Amplatzer Septal Occluder Devices for

Closure of Atrial Septal Defects

OZET Amag: Amplatzer septal okliider (ASO) ve Figulla septal okliider (FSO), interatriyal septal
defektlerin kapatilmasinda yaygin olarak kullanilmaktadir. Yine bu amagla kullanilan BioSTAR ise
biyolojik olarak absorbe edilebilen bir cihazdir ve metal miktar: daha azdir. Bu ¢aligmanin amaci,
yapisal farkliliklar gosteren bu cihazlarin atriyal ileti sistemi {izerine etkilerini degerlendirmektir.
Gereg ve Yontemler: Bu ¢aligma retrospektif kohort analizidir. BioSTAR cihazi kullanilan 10 hasta,
ayn1 say1 ve cinsteki ASO ve FSO kullanilan hastalar ve kontrol grubu ile randomize edilmistir.
Maksimum P siiresi (Pmaks) ve dispersiyonu (Pd) kapanma 6nce ve sonrasinda elektrokardiyo-
grafide 6l¢tilmiistiir. Bulgular: Tim gruplarda Pmaks kapatmadan hemen sonra yiikselmistir
(p<0,05). Pd, kapatmadan 6nce ve sonra her ii¢ cihazda benzer saptanmistir (p=0,06). Her ne kadar
istatistiksel olarak fark saptanmasa da total septum ¢api/cihaz ¢ap1 oran1 Pmaks ile negatif kore-
lasyona sahip olarak saptanmistir (r=-0,24, p=0,18). Sonug: Pmaks, tiim cihazlarla kapatma sonra-
sinda belirgin olarak artmigtir. Bu durum, anormal iletimi etkileyen akut gerilme ve cihaza bagh
inflamatuar reaksiyona yol agmasi ile iligkilendirilebilir. Her ne kadar BioSTAR diisiik metal yii-
kiine sahipse de atriyal septumdaki etkisi diger cihazlardan farkli saptanmamaistir. Bu galigmada 6r-
neklem hacmi kiigtiktiir ve bu durum muhtemelen istatistiksel sonuglar: etkiler, ancak implante
edilen materyal miktari arttik¢a atriyal elektriksel inhomojenite tizerine olan potansiyel etkisi de-
gerlendirilmelidir.

Anahtar Kelimeler: Kalp septum kusurlari, atriyal; elektrokardiyografi; aritmi, siniis

ABSTRACT Objective: Amplatzer septal occluder (ASO) and Figulla septal occluder (FSO) are
widely used for closure of interatrial septal defects. BioSTAR, a bioabsorbable device with a lesser
metal burden, is also used for this purpose. The aim of this study is to assess the effects of these
structurally different devices on the atrial conduction system. Material and Methods: This is a ret-
rospective cohort study analysis. BioSTAR, ASO and FSO devices were each used in 10 patients and
results were compared with an equal number of comparable control subjects. Maximum P-wave du-
ration (Pmax) and P-wave dispersion (Pd) were measured on electrocardiography before and soon
after the procedure. Results: Pmax was increased immediately after the procedure in all groups
(p<0.05). Pd was similar before and after the procedure in all device groups (p=0.06). Although
there was not a statistically significant difference, the total septum diameter/device diameter ratio
correlated negatively with Pmax (r =-0.24, p=0.18). Conclusion: Pmax was significantly increased
soon after the procedure in all device types, presumably due to the effect of acute stretch and the
inflammatory response caused by the device causing abnormal conduction. Although BioSTAR has
a lesser amount of metal, its effect on the atrial septum did not differ among the devices. The sam-
ple size in this study is small and it probably affects the statistical results, but the potential effect
on atrial electrical inhomogeneity should be considered as the amount of material implanted at-
tributed to the device increases.

Key Words: Heart septal defects, atrial; electrocardiography; arrhythmia, sinus
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Ajda MUTLU MIHGIOGLU ve ark.

triyal septal defekt (ASD), ¢ocuklarda ve
Aeri§kinlerdeki en stk konjenital kalp hasta-

liklarindan biri olup tiim dogustan kalp
hastaliklarinin %5-10"unu olugturmaktadir.! Son 10
yil i¢inde bir¢ok yeni cihazin gelismesiyle perkiitan
olarak ASD ve foramen ovale aciklig1 (PFO) ka-
patma oranlar1 artmis ve defekt anatomisinin per-
kiitan kapatmaya elverdigi vakalarda cerrahi ile
kargilastirildiginda benzer giivenilirlikte oldugu go-
rilmistiir.>> Cogu ¢ocuk ve erigkin hasta asempto-
matik seyretmektedir, ancak ilerleyen yillarda sag
kalp bosluklarinda genisleme ve yetmezlik ile ritim
bozuklugu da gelisebilmektedir. Ritm bozukluklar
eriskinlerde sik saptanirken ¢ocuklarda daha sey-
rek gozitkmektedir. Sinus nod disfonksiyonu, atri-
yal aritmiler, ileti defektleri, atriyoventrikiiler blok
gibi subklinik elektrofizyolojik anomalilere sik
rastlanmaktadir.®

Bu bulgular agisindan degerlendirildiginde
ASD olan vakalarda tedavi 6nemlidir.”® ASD’de sag
kalp bosluklarindaki, 6zellikle sag atriumdaki ge-
nigleme ve gerilme ile siniis uyarilar1 homojen ol-
mayan sekilde iletilmekte, degismis atriyal iletinin
gostergesi olarak da P dalga siiresinin uzadig: sap-
tanmaktadir.>1° P dalga siiresindeki uzama, atriyal
aritmilerin ve atriyal fibrilasyonun belirteci ola-
rak goriilmektedir.'"'* ASD’li hastalarda P dalga
dispersiyonu (Pd) ve maksimum P dalga siiresi
(Pmaks) uzamaktadir.”> ASD’si kapatilan olgularda
da konulan cihazlarin P maks ve Pd iizerine etki-
leri arastirilmigtir. ASD kapatilmasi sonras: atriyal
ileti sistemindeki degisiklikler ¢esitli ¢aligmalarla
gosterilmistir. Bu caligmalara gore atriyal ileti so-
runlar1 erken dénemde diizelebilir ya da artabi-
lir'15-19

ASD kapatilmasinin atriyal miyokarddaki
elektriksel ve mekanik degisiklikleri geri dondiir-
dugi ileri stirilmusgtiir.” Pd ve Pmaks degerlerinin
transkateter kapatmay1 veya cerrahiyi takiben yak-
lagik 1. ayda azaldigi gosterilmistir.’® Pmaks ve
Pd’nin ASD kapatma sonrasinda degerlendirilmesi,
konulan cihazlarin ileti sistemine etkilerini goste-
rebilir. Biyiik cihazlarin konulmasi, yeni baglan-
gicli atriyal fibrilasyonun zemininde yatabilir.!” "
Bu da konulan cihazlara bagli, interatriyal septum-
daki akut gerilmeye ikincil olabilir."”

Pediatr Heart ] 2015;2(2)

Amplatzer septal okliidder (ASO), Figulla sep-
tal okliider (FSO), ASD’lerin ve PFO’larin kapatil-
masinda yaygin olarak kullanilmaktadir. BioSTAR
cihazi da bu amag i¢in kullanilmistir. Baz1 yapisal
yeniliklerle ASO ve FSO benzer cihazlardir. Bi-
oSTAR, diger cihazlardan metal miktar1 daha az
oldugundan dolay1 biyolojik olarak absorbe edile-
bilen bir cihazdir. Bu ¢alismanin amaci, yapisal ye-
niliklerin atriyal elektriksel inhomojenite {izerine
etkilerinin degerlendirilmesi i¢in, bu cihazlarla
ASD kapatilanlarda Pmaks ve Pd’yi degerlendir-
mektir.

I GEREC VE YONTEMLER

ISLEM

Geriye doniik olarak tasarlanan bu ¢aligma, Yitksek
Thtisas Hastanesi Cocuk Kardiyolojisi Kliniginde
yapildi. BioSTAR kullanilan 10 hasta, yas ve cins
bakimindan benzer FSO ve ASO kullanilarak ka-

patilan 10’ar kisi ve 10 kisiden olusan kontrol grubu
ile randomize edilerek caligma planlanda.

Caligmaya katilan kisiler, orta-genis sekundum
ASD’leri ve PFO’lan perkiitan olarak kapatilmig
hastalardi. Bu kisilerin daha 6nce aritmileri mev-
cut degildi.

Tim hastalar iglem Oncesinde transtorasik
ekokardiyografi ile degerlendirildi. ASD kapatmak
icin endikasyonlar: sag ventrikiil hacim yiikiiniin
artmasi (pulmoner akim/sistemik akim ya da Qp/Qs
>1,5/1, sag atriyal ve sag ventrikiiler dilatasyon sap-
tanmasi, pulmoner arter basincinda artis olmasi) ve
semptomlarin gelismesi kabul edildi.’

PFO kapatmak i¢in endikasyonlar; nedeni bi-
linmeyen inme veya gegici iskemik atak oykiisii ol-
mast ve bu durumlara neden olabilecek diger
durumlarin diglanmas: kabul edildi.?

Islem 6ncesinde hastalarin onami alindi ve
kalp kateterizasyonu yapildi. Transsozefageal eko-
kardiyografi (TEE) ile defekt anatomik olarak de-
gerlendirildi. Kapatmak i¢in, defektin mitral,
trikiispit kapak, koroner siniis, sag {ist pulmoner
ven, inferior vena kava ve superior vena kava’dan
en az 5 mm uzaklikta olmas: gerekli goriildii. ASD
kenarlarinin yeterliligi agisindan da degerlendirme
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yapildi. Aortik kenarin 5 mm’den kii¢iik oldugu
hastalarda, diger kenarlar yeterli ise perkiitan ka-
patma islemi uygulandi. Primum tipi ASD, sinus
venozus tipi ASD, eslik eden diger konjenital kalp
hastaliklarinin varligi, 6nemli trikiispit ve mitral
yetersizligi olmasi, %100 oksijen altinda pulmoner
vaskiiler direnci > 8 Wood tinite olan hastalar ¢a-
lismaya alinmadi. Islem 6ncesinde aritmileri olan
ASD’li hastalar ¢alismaya alinmadi.

PFO ile birlikte kriptojenik inme 6ykiisii olan
ancak inme nedeni olabilecek intrakardiyak diger
santlar, aterosklerotik damar hastaliklari, protrom-
botik zemini olan hastalar caligmaya alinmada.

Genel anestezi altinda islem yapildi. Interatri-
yal septal defektlere balon ‘sizing’ yapildi. TEE ile
interatriyal septum degerlendirildi.?® Defekt ¢ap-
lar1 anjiografik olarak stop flow yontemiyle dlciildii
ve ASO, FSO veya BioSTAR cihazlarindan biri yer-
lestirildi.?!

Kontrol grubu, gogiis agris1 sikayetiyle polikli-
nige bagvuran fizik muayene, elektrokardiyogram
ve ekokardiyografik olarak normal saptanan hasta-
lar degerlendirmeye alinarak olusturuldu.

CIHAZLAR

ASO (AGA Medical Corporation, Golden Valley,
Minnesota, USA) son yiizyilda kullanilmakta ve
komplikasyon oranlar1 disitk saptanip giivenli
kabul edilmektedir. Bu cihaz, 0,004-0,0075-in¢ Ni-

tinol tellerden olusmaktadir.?

FSO (Occlutech GmbH., Jena, Almanya ) ASD
kapatmada kullanilmaktadir. FSO ve ASO benzer
yapisal ve yerlestirme prosediirlerine sahiptir. FSO
0,0882 -0,186 mm nitinol tellerden olugsmustur, iki
disk ve ortasinda 4 mm’lik bel kism1 mevcuttur. Sag
atriyal disk kisminda tek santral pin vardir ve boy-
lece diiz ve fleksibl dis yiizey saglar. ASO cihazinda
sag ve sol tarafli pinler vadir. FSO ve ASO’da sol at-
riyal disk sag atriyal diskten daha genistir. Her iki
cihaz, trombojenitenin artmasi i¢in polyester yama
ile doludur. FSO 15 farkli ¢apta olabilirken, ASO
27 farkl ¢apta olabilmektedir.?>?

BioSTAR (NMT Medical, ABD): Sentetik ci-
hazlarin sinirlamalarinin {izerinden gelebilmek
icin biyoabsorbe edilebilen, atriyal septal defektle-
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rin endojen iyilesme ile kapanmasini saglayacak
yliksek oranda arindirilmig, aselliiler matriks ice-
ren, intestinal kollajenin polyesterin yerini aldig:
bir tabaka mevcuttur. Aselliiler kisim; hiicre, hiicre
debrisleri, kollajen, niikleik asitler, lipitler ve diger
ekstraselliiler matriks proteinleri (glikozaminogli-
kanlar, proteoglikanlar)’dir. Cihazdaki aselliiler
kollajen metal bir iskelet iizerine yerlesmektedir.
Biostar nitinol mikrospringlerden olusan kendini
sinirlayan bir mekanizmaya sahiptir, oyle ki iki
semsiye arasinda baglanti saglanir. Matriks tabakasi
septumla biitiinlesmekte ve defekt kisa zamanda
kapanmaktadir. Bu agsamada kollajen absorbe edi-
lir ve kisinin kendi dokusu ile yer degistirir. 24 ay1
bulabilen bu siire¢ sonunda sadece metal destek
kalmaktadir. BioSTAR; 23, 38 ve 33 mm olmak
tizere 3 farkli capta olabilmektedir.?>

EKG

Islem 6ncesi ve islem sonrasinda 12 derivasyonlu
ylizey EKG kayitlari, 50 mm/sn hiz ve 1 mili-
volt/cm kalibrasyonuna uygun olarak supin po-
zisyonda alindi. P dalgasi, izoelektrik hattan
baglayarak, yukar1 veya asag1 dogru yonelen dalga-
nin tekrar ayni seviyeye doniis yeri arasindaki me-
safedir.’® Her derivasyondaki 3 ardigik atimdan
ortalama P dalgas: 6l¢timleri belirlendi.’® Eger P
dalgasi, en az 9 derivasyonda 0lgiilebiliyorsa ileri
degerlendirmeler yapildi. Maksimum P dalga sii-
resi tiim derivasyonlardaki en uzun P dalga siiresi-
dir. P dispersiyonu da P maksimum ile P minimum
arasindaki farktir.! P dalga siirelerine dair deger-
lendirmeler, vakalarin degerlerinden haberdar ol-
mayan 2 farkl arastirici tarafindan yapildi.

IMPLANTASYON SONRASI BAKIM VE TAKIP

Tiim hastalar taburcu edilmeden 6nce fizik mua-
yene ve transtorasik ekokardiyografiile 1., 6. ve 12.
aylarda ve sonrasinda da yilda bir olarak degerlen-
dirildi. Aritmiye yonelik EKG ve 24 saatlik Holter
kaydi1 alind1. Aspirin ile antikoagiilasyon 6 ay bo-
yunca yapildi.

ISTATISTIKSEL ANALIZ

Verilerin analizinde SPSS for Windows ver.15.0
(SPSS Inc, Chicago, IL, USA) paket programi kul-
lanildi. Gruplardaki hasta sayilar:1 30’dan az ol-
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TABLO 1: Gruplar arasinda antropometrik, yapisal ve hemodinamik degerlendirme.

BioSTAR Septal Amplatzer Septal Figulla Septal

Okluder (n=10) Okluder (n=10) Okluder (n=10) Kontrol P
Yas, yil 33,5 (5-52) 28,5 (5-52) 34,5 (5-45) 34,5 (5-45) 0,98
Cinsiyet, kiz/erkek, n 4/6 4/6 5/5 5/5 0,88
Boy, ¢m 158 (118-198) 161,5 (100-184) 162,5 (121-186) 163,5 (110-176) 0,93
Kilo, kg 70,5 (20-86) 67 (15-79) 62,5 (25-93) 63 (25-80) 0,88
Kalp tepe atimi, dak 77 (54-115) 72,5 (55-107) 75 (60-111) 84,5 (55-120) 0,38
Akimlar orani (Qp/Qs)? 1(1-1,8) 1,6 (1-2,4) 1,7(1-2,2) - 0,82
Pulmoner arter basinci, mmHg 23,5 (15-28) 24 (13-28) 23 (8-29) - 0,18
Anjiografik stop flow, mm 10,2 (4,1-12,7) 16 (11-24) 22,3 (10,5-27) - 0,00
Balon stop flow, mm 11 (4,1-12,7) 15,5 (11-24) 227 (10-27) - 0,00
Cihaz capi, mm 33 (23-33) 17(10-24) 24 (15-27) - 0,00
Cihaz gapi ile 21(12,6-28,9) 0,00 {0-2) 0,25 (0-9) - 0,00
defekt ¢api farki, mm
Sag atriyal disk capi, mm 33(23-33) 27(18-38) 34 (18-37) - 0,37
Sol atriyal disk ¢apl, mm 33 (23-33) 31(22-42) 38 (16-41) - 0,39

t:Biostar cihazi kullanilan hastalarin 6’'sinda PFO mevcuttu.

dugu icin tanimlayic istatistikler ortanca (min-
max degerler) olarak gosterildi. Normal dagilima
uygun degerler, ortalamazstandart sapma olarak
belirtildi. Gruplar arasinda farkin degerlendiril-
mesinde Kruskal-Wallis testi kullanildi. P dalga
parametrelerinin ayni kisideki islem Oncesi ve
sonrasindaki degerlendirmede, Wilcoxon testi
kullanildi. Spearman koresyon analizi, antropo-
metrik, yapisal, hemodinamik degiskenler ile P
dalga parametrelerinin arasindaki iligkinin deger-
lendirilmesinde kullanildi. P degeri 0,05 oldu-
gunda anlaml olarak kabul edildi. Her hastadan
bilgilendirilmis onam alindi. Caligma Helsinki Bil-
dirgesi'ne uygun olarak yapildi. Calisma i¢in has-
tanemiz Egitim Plan ve Koordinasyon Kuru-
lu'ndan ¢aligmanin yiiriitiilmesinin uygun oldugu
karari alindu.

I BULGULAR
ANTROPOMETRIK, HEMODINAMIK YAPILAR

Tim gruplar, antropometrik, yapisal ve hemodina-
mik degerlendirmeler agisindan benzerdi. Grup
arasinda yas, cinsiyet, defekt ¢api, cihazlarin orta-
lama caplar: arasinda fark saptanmadi. Cihaz bel
kalinligi, balon stop flow ve anjiografik 6l¢limler
arasinda fark yoktur (Tablo 1).
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TABLO 2: Atriyal septal defektli tlim hastalarda
kapatmadan 6nce ve kapatmadan sonraki
P dalga degerleri.
islem dncesi  islem sonrasi P
Pd, msn 48,3+20,0 56+19,2 0,06
Pmaks, msn 10724, 120,3+20,4 0,001
Pmin 57,5+15,14 64,33+14,30 0,105

Degerler, ortalama+SS olarak belirtilmistir.
*p : bagimli degiskenlerde t- testi kullaniimistir.
msn: Milisaniye; Pd: P dispersiyonu; Pmaks: Maksimum p dalga stiresi.

ASD KAPATMA ONCESI VE SONRASINDAKI
24 SAAT ICINDE ATRIYAL ILETI SISTEMI
OZELLIKLERI

Tim vakalarda Pmaks degerleri, ASD kapatmay:
takiben ilk 24 saatte yiikselmisti (p<0,05) (Tablo
2). BioSTAR, ASO ve FSO arasindaki baglangi¢ ve
islem sonrasi P dalga degerleri Tablo 3’te goste-
rilmigtir. Baglangi¢c Pmaks, Pd ve Pmin degerleri
ii¢ grupta benzerdi (p>0,05). islem sonrasi Pd ve
Pmin degerlerinde anlaml yiikselme izlenmez-
ken, Pmaks degerlerinde belirgin yiikselme
mevcuttu. Pmaks degerlerindeki yiikselme oran-
lar1 arasinda cihazlar arasinda fark yoktu (Tablo
3).
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TABLO 3: Cihazlara gére kapatma 6ncesi ve sonrasi P dalga parametreleri.

Kapatma
oncesi

106+32,7
108+23,4
107+16,3

P dalga dispersiyonu, msn
Kapatma Kapatma
Gruplar oncesi sonrasi *p
BioSTAR 44+18,3 62+17,5 0,11
Amplatzer 441245 50+16,9 0,11
Figulla 57+14,9 56+22,7 0,53
o 0,984

P maksimum, msn P minimum, msn

Kapatma Kapatma Kapatma

sonrasl P oncesi sonrasi *p

1241245 0,029 62+17,51 62+14,75 0,999
11822 0,046 64 £12,64 68+13,98 0,343

119£15,2 0,018 52 £13,98 63+£13,94 0,137
0,792 0,173 0,620

Degerler ortalama+SS olarak belirtilmistir.
*Bagiml degiskenler icin t testi kullaniimistir.

BioSTAR, Amplatzer ve Figulla arasinda karsilastirimasinda ANOVA testi kullaniimigtir.

P MAKSIMUM SURESININ KLINiK VE
PROSEDUREL DEGISKENLERLE KORELASYONU

Hastalarin karakteristikleri, yapisal, hemodinamik,
islem sonras1 P dalgasi maksimum stiresi Tablo 4’de
gosterilmigtir. Degiskenler arasinda sol ve sag atri-
yal disk ¢ap1 (r=0,03, p=0,84; r=0,11, p=0,53), cihaz
buytiklugi (r=0,23, p=0,22) ile Pmaks arasinda ayn1
yonde, total septum c¢api/cihaz ¢ap1 ile negatif
yonde (r=-0,24, p=0,18) iliski saptanmuistir.

IZLEM

[slem sonrasi yeni gelisen aritmiler tiim hastalarda
mevcutken, kontrol grubunda mevcut degildi. %50
hastada supraventrikiiler erken atimlar, %40 has-
tada ventrikiiler erken atimlar, %10 hastada supra-
ventrikiiler ve ventrikiiler erken atimlar izlendi.
Hicbir vakada atriyal fibrilasyon izlenmedi. Ileti
yollarindaki bu problem ile Pmaks arasinda anlamh
iligki saptanmad (p>0,05). Gruplar arasinda ASD
kapatma sonrasinda gelisen aritmiler agisindan fark
olmadig gorilda (p>0,05).

Vakalarda aritmiye yonelik tedavi verilmeden
izlendi. Kontrol Holter izlemlerinde aritminin ol-
madif gorildi.

I TARTISMA

Bir¢ok caligmada ASD’li hastalarda Pd ve Pmaks’in
12 derivasyon EKG’de belirgin yiiksek oldugu gos-
terilmigtir. Transkateter ya da cerrahi olarak ASD
kapatildiktan sonra Pd ve Pmaks degerleri azalmig
ve ilk 6 ayda ve 1 yilda normale dondiigi goriilm-
dstir.!> Caligmamizda farkli yapida olan cihazla-
rin ASD ve PFO kapatildiktan hemen sonraki

60

TABLO 4: Antropometrik, yapisal, hemodinamik degerler
ve P dalga parametreleri arasinda korelasyon analizi.
Maksimum P dalga siiresi
r p
Yas 0,26 0,15
Agirlik, kg 0,33 0,07
Akimlar orani {Qp/Qs) -0,22 0,23
Pulmoner arter basinci, mmHg 0,37 0,04
Anjiografik stop flow ¢api, mm -0,07 0,70
TEE ile stop flow ¢api, mm -0,02 0,88
Cihaz gapt, mm 0,23 0,22
Cihaz capi ile defekt capi farki, mm 0,20 0,27
Sag atriyal disk, mm 0,11 0,53
Sol atriyal disk, mm 0,03 0,84
Total septum/cihaz ¢api -0,24 0,18
RA, mm 0,01 0,92
RVEDD, mm 0,20 0,28
Avritmi gelisimi 0,09 0,63

Pearson korelasyon analizi kullaniimigtir.

Pmaks ve Pd degerleri {izerine olan etkilerini de-
gerlendirdik. Islem &ncesiyle karsilagtirildiginda
kapatildiktan sonra Pmaks’da belirgin uzama sap-
tadik. Pmaks ve Pd degerleri islem 6ncesinde tiim
gruplarda benzer olup iglem sonrasinda gruplar ara-
sinda belirgin fark saptanmadan, tiim gruplarda an-
lamli olarak belirgin yiikseldi. Pmaks’taki bu artig
ile gtclii sekilde korelasyon gosteren bir degisken
saptanamadi. Pd degeri kapatma 6ncesinde gruplar
arasinda benzerdi, kapatma sonrasinda artig gos-
terdi ancak bu artis anlamli degildi.

Bir ¢aligmada ASD kapatilmast ile elektriksel
ve mekanik olarak ortaya ¢ikan degisikliklerin, at-
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riyal miyokardi etkileyebilecegi, boylece de Pmaks
ve Pd’de azalma goriilebilecegi ifade edilmigtir.'®
Benzer bir caligmada Pmaks ve Pd’nin transkateter
ve cerrahi olarak kapatma Oncesi ve kapatmanin
hemen sonrasinda benzer oldugu gosterilmistir.
Cerrahi grupta, cerrahi sonrasinda Pd degerinde
daha anlamh diigiig goériilmistiir. 27 Caligmamizda
daha 6nce FSO ve ASO kullanilan hastalardaki
Pmaks ve Pd degerlerinin karsilastirildig: bir diger
calismadaki bulgular: destekler nitelikte kapatma-
dan hemen sonra Pmaks degerlerinde cihazlarda
artig goriildi." Cihaza bagh etki ile atriyal doku-
nun refrakter periyodunun degismesi ve atriyal
dokunun depolarizasyonunda gecikme oldugu dii-
stiniilerek P dalgasinin uzayabilmis olabilecegi ve
bu durumun gelismis olabilecegi diistiniilmektedir.
Cihazin yabanci cisim reaksiyonu ile atriyal miyo-
kard dokusunda enflamasyona neden olmakta ol-
dugu, boylece ileti gecikmelerine ve atriyal
aritmilere neden olabildigi diisiintilmektedir. Bu
bulgular, FSO ve ASO’nun P dalga siiresi ve Pd
tizerine etkilerinin karsilastirildigi daha once mer-
kezimizde yapilan bir ¢alismay1 desteklemekte-
dir.”

Pmaks degerleri ile cihaz ¢api, sag ve sol atri-
yal diskler arasinda pozitif yonde ancak anlamli
olmayan iligki saptandi. Diger yandan da total sep-
tum/cihaz orani ile Pmaks arasinda anlamli olma-
yan negatif yonde iliski saptandi. Buradaki
bulgularin anlamli olmayisi 6rneklem ¢apinin
kiiciik olmastyla iliskilendirilebilir. Burada sag, sol
atriyal disk ¢ap1 ve cihaz ¢apinin artarken P maks
degerinin artmasi ayrica total septum capi/cihaz
¢apt oraninin cihaz ¢apinin lehine azaldigir du-
rumlarda Pmaks’in artmasi septuma konulmus ci-
hazin yarattig1 yiik ile iligkilendirilebilir. Konul-
mus olan cihazin depolarizasyonda gecikmelere
sebep olabilecegi diistiniiliirken, reentry halkasi-
nin gelismesine yol agarak, atriyal fibrilasyona
zemin hazirlayabilir.’® Boylece hemodinamik
ASD’nin sag atriyal bosluklarda yarattig: dilatas-
yona sekonder P dalga parametrelerinin etkilen-
mesi atriyal fibrilasyona sebep olurken cihazla
kapatma sonrasinda bu ihtimalin arttig1 saptan-

maktadir.28-30
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Pd’de artis atriyal fibrilasyon gelisimini 6ngo-
rir. Yeni baglangich atriyal fibrilasyon sikligi %5-
14 oraninda gosterilmistir.?#*° ASD’li hastalarda 40
yas Oncesinde atriyal fibrilasyon ve flatter sik ol-
may1p prevelansi <%1’dir.3! Prosediir sonras1 P
dalga degerleri aritmi gelisenlerde ayni yonde iligki
gostermekte olup anlamli fark saptanmamis ve
hi¢bir vakada atriyal fibrilasyon izlenmemistir.

Medikal tedaviye gerek kalmaksizin kontrol
degerlendirmelerde gerileme goriilmiistiir. Bu da
konulan cihazin kapatmay1 hemen takip eden d6-
nemdeki yabanci cisim etkisinin yarattig1 etki ola-
rak kabul edilmektedir.

Calismamizda hastanin yasi, interatriyal sep-
tal defektin yapisal ve hemodinamik 6zelliklerine
nazaran Pmaks ve Pd’yi etkileyen degerlerler ara-
sinda cihaz bityiikltgii ile iligkili olarak yerlestiri-
len materyal miktar1 6ngoriilmistiir.

Sonuglar, akut donemde her ii¢ cihazda da
benzer saptanmigtir. BioSTAR metal yiikii daha az
olmasina ragmen olusturdugu etki bakimindan
farkli saptanmamagtir, ancak daha fazla hasta sayis
ile hastalar daha uzun siire takip edilerek tekrar de-
gerlendirme yapilmalidir.

0 SONUC

Tim cihazlarda Pmaks degeri ASD/PFO kapatma-
dan sonra belirgin olarak artmis olarak saptandi. Bu
durum cihazin septum iizerinde yarattig1 akut ge-
rilme sonucuyla olusan anormal ileti nedeniyle ilig-
kili olabilir. Cihaz, yabanci cisim reaksiyonu ile
atriyal miyokardiyal dokuda inflamatuar cevaba
neden olarak atriyal ileti yollarinda uzamaya sebep
olmus olabilir. BioSTAR’da az miktarda metal ol-
masina ragmen atriyal septum iizerine etkili cihaz-
lar arasinda fark géstermemektedir. Orneklem
sayisi kiiciik ve bu durum muhtemelen istatistiksel
sonuglar1 etkilemekte, ancak septuma konulan
cihaz yiikii arttikca atriyal elektriksel inhomojenite
tizerindeki etkisi goz 6niinde bulundurulmalhdir.

Tegekkiir
(Calismadaki desteklerinden dolay1 ¢ocuk kardiyoloji kli-

nik ¢calisanlarina tesekkiir ederiz.
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Karadeniz Bolgesinde Kawasaki Hastalig::
Demografik Ozellikler,
Klinik Seyir ve Sonugclari

Kawasaki Disease in the Black Sea Region:
Demographics, Clinical Course and Results

OZET Amag: Kawasaki hastaligimin (KH) epidemiyolojik ve klinik bulgular konusunda farkindaligin
artmas ile erken tani ve uygun tedavinin baglanmasinin koroner arter tutulumu riskini azaltabilece-
gini vurgulamak amaci ile bu galigma planlanmigtir. Gereg ve Yontemler: Bu ¢alismada, Ocak 2000-
Aralik 2012 yillar1 arasinda Ondokuz Mayis Univeritesi Tip Fakiiltesi Cocuk Kardiyolojisi Bilim
Dalrnda KH tanis: alan 48 hasta demografik veriler, klinik ve laboratuar bulgulari, koroner arter tu-
tulumu ve prognoz agisindan degerlendirildi. Bulgular: Hastalarin 33’ erkek,15'1 kiz idi. Tam sirasinda
ortalama yas 35,4+30,3 (4-155) ay idi. Hastalarin 40’1 5 yas altinda idi. Bagvuru sirasinda ortalama has-
talik siiresi 8,19+2,6 (6-17) giindii. Ates hastalarin tiimiinde tespit edildi. Tkinci en sik goriilen bulgu
ekstremite degisiklikleriydi ve hastalarin 29’unda (%60,4) vardi. Hastalarin 15’ inde (%31,3) koroner
arter patolojisi vardi. Hastalarin hepsine intravensz immiinglobulin (IVIG) ve asetil salisilik asit (ASA)
verilmisti. Atesi diismeyen ve C-reaktif protein yiiksekligi devam eden ii¢ hastaya IVIG ve ASA’ya ek
olarak dipiridamol ve metilprednizolon tedavileri verildi. Ug hastada rekiirrens gozlendi. Oliim olmad.
Sonug: Antibiyotik tedavisine yanitsiz ve bes giinden uzun siiren ates ve dokiintii yakinmalari ile ge-
tirilen hastalarda KH ayiric1 tanilar arasinda disiiniilmelidir. Bu hastalikta erken tani ve tedavi, ko-
roner arter tutulumu gibi ciddi komplikasyonlarin 6nlenmesi agisindan oldukga 6nemlidir.

Anahtar Kelimeler: Mukokutanéz lenf nodu sendromu; koroner arter anevrizmasi

ABSTRACT Objective: This study is designed to emphasize that the risk of coronary artery in-
volvement may be decreased with early diagnosis and appropriate treatment due to growing aware-
ness about epidemiological and clinical findings of Kawasaki disease. Material and Methods: In this
study, 48 children (33 boys, 15 girls) with Kawasaki disease, diagnosed in Ondokuz May1s Univer-
sity Department of Pediatric Cardiology between January 2000 and December 2012 were evalu-
ated for demographic data, clinical and laboratory findings, coronary artery involvement and
prognosis. Results: At admission mean age was 35,4+30,3(4-155) months. Forty patients were
younger than 5 years old. At the time of diagnosis the mean duration of disease was 8,19+2,6 (6-17)
days. Fever was present in all patients. The second most common sign was extremity changes in 29
(60,4%) of the patients. Coronary artery pathology was observed in 15 (31,3%) patients. All pa-
tients were treated with intravenosus immunglobulin and acetylsalicylic acid. In three patients
whom fever and high C-reactive protein levels were persisted, dipridamol and metylprednisolone
were added to treatment. There was no mortality. Conclusion: Kawasaki disease should be consid-
ered in differential diagnosis in patients with eruptions and fever longer than five days which is un-
responsive to antibotic therapy. Early diagnosis and early initiation of appropriate treatment is
important to reduce the risk of serious complications such as coronary artery involvement.

Key Words: Mucocutaneous lymph node syndrome; coronary artery aneurysm
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awasaki hastalig1 (KH), diger adlariyla mukokutan6z lenf nodu sen-
dromu veya infantil poliarteritis nodosa ilk kez 1967 yilinda Dr. To-
misaku Kawasaki tarafindan Japonya’da tamimlanmigtir.! Siklikla
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infant ve ¢ocuklar etkileyen, etiyolojisi bilinme-
yen, kendini sinirlayan, primer olarak koroner ar-
terleri tutan, akut febril bir vaskiilittir. En az 5 giin
stiren ates ile birlikte ekstremite periferinde (pal-
mar/plantar) eritem, deskuamasyon, 6dem, poli-
morf dokiinti, dudak ve oral mukoza degisiklikleri
(eritem, ¢ilek dili ve kirmiz, catlamig dudaklar), bi-
lateral non-eksiidatif konjunktivit ve genellikle
unilateral olan servikal lenfadenopati ile karakte-
rizedir. Hastalarin %80’i 6 ay-5 yas arasindadur. Ex-
keklerde kizlara oranla daha sik goriiliir (erkek/kiz
orani 1,6).? Ozellikle Japonya ve Asya iilkelerinde
daha sik goriilmekle birlikte insidansi tiim diinyada
artmaktadir.® Gliniimiizde Amerika Birlegik Dev-
letleri ve Japonya gibi gelismis iilkelerde, ¢ocuk-
larda edinsel kalp hastaliklarinin sebebi olarak akut
romatizmal atesin yerini almigtir.*

Bugiine kadar bir¢ok olasilik 6ne siiriilmesine
ragmen KH’nin etiyolojisi hala tam olarak bilin-
memektedir. Toksik sok sendromunda oldugu gibi
stafilokok toksini benzeri bakteriyal toksinler pa-
togenezde suclanmig, Rhinovirus veya Riketsiya
infeksiyonlarinin rolii izerinde durulmustur. Kla-
midya, hemolitik Streptekoklar, Ebstein-Barr virus,
Parvovirus B19, Yersinia gibi infeksiyoz ajanlarla
da iligkili bulunmustur.’ Ailevi vakalarin da olmasi
genetik yatkinlig1 diisiindiirmektedir.

Tedavi edilmeyen hastalarda %15 ile 33 ora-
ninda koroner arter anevrizmas: gelismektedir.®
Erken tani ve tedavi ile bu siklik %3-5’e inmekte-
dir.” Bu galisma Ondokuz Mayis Universitesi Tip
Fakdiltesi Cocuk Kardiyolojisi Ana Bilim Dal1 tara-
findan KH tanisi konulan hastalarin sikayet, fizik
muayene, laboratuar ve ekokardiyografi bulgula-
rin1 retrospektif olarak degerlendirmek ve daha
once yapilan c¢aligmalarla karsilagtirmak amaciyla
yapilmisgtir.

I GEREC VE YONTEMLER

Calismaya Ocak 2000 ile Aralik 2012 tarihleri ara-
sinda Ondokuz Mayis Universitesi Tip Fakiiltesi
Hastanesi Cocuk Saglig1 ve Hastaliklar1, Cocuk Kar-
diyoloji Bilim Dali tarafindan KH tamis1 konulan ve
yatirilarak tedavi edilen 48 hasta déhil edildi. Has-
talarin kayitlar: retrospektif olarak degerlendirildi.
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Komplet KH tanisi en az 5 giin siiren ateg ile bir-
likte en az dort (bilateral eksiidatif olmayan, lenfa-
denopati, polimorf dokiintli, oral mukoza ve
ekstremite degisiklikleri) kriter varligina dayanila-
rak konuldu. Nedeni agiklanamayan en az 5 giin
sliren atesi olmasina ragmen klinik 6l¢iitleri tam
karsilamayan (dortten az temel bulgu varligi) has-
talar ise “inkomplet” ya da “atipik” KH olarak kabul
edildi. Hastalarin demografik verileri, ayrintili
anamnezleri, fizik muayene bulgular: ve laboratu-
var sonuglar: [tam kan sayimi, biyokimyasal test-
ler, serum albtimin, C-reaktif protein (CRP),
eritrosit sedimentasyon hizi (ESH), tam idrar tet-
kikleri], tan1 zaman1 (mevsim) kaydedildi. Harada
skorlamasinda 7 kriterden (Lokosit sayisi
>12.000/mm?; trombosit sayis1 >350.000/mm?;
CRP>3 mg/dL; hematokrit <%35; albiimin <3,5
g/dL; yas <12 ay ve erkek cinsiyet) en az 4 tanesine
ilk 9 giinde sahip olunmasi hastalarda koroner arter
anevrizmasi gelisiminde yiiksek risk faktorii olarak
kabul edildi. Bagvuru anindaki bulgular, bagvuru si-
rasindaki ates siiresi, [VIG tedavisine yanit, eko-
(EKO) kaydedildi.
Ekokardiyografik degerlendirmede koroner arter-

kardiyografi bulgular:
lerde kilo-boy ve viicut yiizey alanina gore deger-
lendirildiginde +2 standart deviasyon iizerinde
olan, anevrizmanin eslik etmedigi koroner arter ge-
nislemeleri koroner arter dilatasyonu; aksiyel ve la-
teral boyutlar1 birbirine yakin segmental genigleme
(sakkiiler) ya da simetrik segmental geniglemeyle
birlikte st ug ve alt ucta daralmanin olmas: (fusi-
form) koroner arter anevrizmasi olarak kabul
edildi. Taburculuk sirasinda ve taburcu olduktan
sonraki 1. ay, 6. ay ve 12. ayda EKO tekrarlandi.
Tedavi olarak hastalarin tiimiine IVIG (2 g/kg, 12
saate infiizyon) ve ASA (80 mg/kg, takiben 5 mg/
kg) verilmisti. Atesi diismeyen ve CRP yiiksekligi
devam eden hastalar tedaviye direncli olarak kabul
edildi.

Istatistiksel analizde verilerin degerlendiril-
mesinde Mann Whitney U testi, Fisher'in Kesiri
testi Kikare testi kullanildi. Istatiksel anlamlilik
p<0,05 olarak alindi. Veriler yiizde (%) ve ortanca
(minimum-maksimum) olarak verildi.

Calismaya baslanmadan 6nce fakiiltemizin etik
kurulundan onay alinmistir. Calisma Helsinki Dek-
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lerasyonu 2008 prensiplerine uygun olarak yapil-
mistir.

I BULGULAR

Calismaya 33’ (%68,8) erkek, 151 (%31,2) kiz 48
hasta dahil edildi. Hastalarin tani anindaki yas1
35,4+30,3 ay (4-155 ay) idi. Hastalarin 40’1 (%83,3)
5 yasin altindaydi. Olgularin %60,4’i 1-5 yas arast,
%22,9'u 1 yas altinda idi.

Olgularin %16,7si ki, %20,8’1 ilkbahar, %37,7’si
yaz ve %25’i sonbahar ayinda KH tanis1 almigt1.

Hastalarin bagvuru sirasindaki atesli giin sayis1
8,19+2,6 giin idi. Hastalarin 42’ si (%87,5) semp-
tomlarin baglangicinin ilk 10 gliniinde, akut d6-
nemde tam almigti.

Tan1 kriterlerinden hastalarda en sik sapta-
nanlar siklik sirasina gére dudak ve oral mukoza

degisiklikleri (%45,8), dokiintii (%56,3), ekstremite
degisiklikleri (%60,4), goz bulgulari (%58,3) ve ser-
vikal lenfadenopati (%22) idi.

Hastalarin 35’i (%72,9) inkomplet KH idi. Bu
olgularin, 9u (%25,7) 1 yas altindaydi ve 23’
(%65,7) erkekti. Inkomplet olgularin 18’inde (%
51,4) dokiintii 17’sinde (%48,6) ekstremite degisik-
likleri 15’inde (%42,9) konjunktivit 11’inde (%31,4)
dudak ve oral mukoza degisiklikleri, 11’inde
(%31,4) lenfadenopati mevcuttu. Ayrica 8 hastada
(922,8) hepatosplenomegali, 4’tinde (%11,4) steril
piyiiri saptandi (Tablo 1).

Kawasaki Hastalig: tanili hastalarin %41,7’sinde
anemi saptandi ve ortalama Hb 10,2+1,3 mg/dL idi.
Lokosit sayist %58,3 olguda 15.000/mm®¥iin stiin-
deydi; ortalama 16kosit sayis1 17.175+7.149/mm? tes-
pit edildi. Olgularin %41,7’sinde trombosit sayis1

TABLO 1: Demografik veriler, klinik belirti ve bulgular ile ekokardiyografik bulgularin dagihmi
N %
Cinsiyet Erkek 33 68,8
Kiz 15 31,2
Yas 1 yas alti 11 22,9
1-5 yas arasl 29 60,4
5 yas Uzeri 8 16,7
Klinik Semptom ve bulgular Ates (>5 glin) 48 100
Ekstremite degisiklikleri 29 60,4
Konjunktivit 28 58,3
Dékintu 27 56,3
Lenfadenopati 22 4538
Dudak ve oral mukoza degisiklikleri 22 458
Kardiyak bulgular Koroner arter anevrizmasi 8 16,7
Koroner arter dilatasyonu 7 14,6
Mitral yetmezlik 9 18,8
Perikardiyal effiizyon 4 8,3
Trikuspit yetmezligi 2 42
Miyokard fonksiyon bozuklugu 2 42
Ek yakinma ve ekstrakardiyak bulgular Hepatosplenomegali 13 271
ishal 7 14,6
Artralji 6 12,5
Steril piyQri 8 16,7
Karin agrisi 3 6,3
Safra kesesi hidropsu 2 42
Pndmoni 1 2,1
Aseptik menenijit 1 2,1

Pediatr Heart ] 2015;2(2)
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450.000/mm?®in tstiinde; ortalama trombosit sayisi
480.977+307.487/ mm? idi. Normal trombosit say1l1
olgular hastaligin akut doneminde tani alan olgu-
lardan olusuyordu. Eritrosit sedimentasyon hizi
77,1+38,8 mm/saat (10-186 mm/saat) ve olgularin
9%83,3’inde 40 mm/saatin tizerinde bulundu. C-re-
aktif protein ortalama 134,9+92,5 mg/dL (0-391
mg/dL) ve olgularin %95,8’inde 3 mg/dL 'nin tize-
rinde idi (Tablo 2).

Ekokardiyografik
15’inde (%31,3) koroner arterde dilatasyon veya

incelemede hastalarin
anevrizma vardi. Bu hastalarin 9'u erkek, 6’si kiz
idi. Bunlar icerisinde 8 (%16,7) hastada koroner ar-
terde anevrizma, 7 (%14,6) hastada koroner arterde
dilatasyon saptandi. Koroner arter anevrizmasi sap-
tanan hastalarin ortalama yas1 13,2+6.02 ay (4-52
ay) idi. Koroner arter anevrizmalarinin 2’si (%25)
sadece sag koroner arterde, 3'ii (%37,5) sadece sol
ana koroner arterde, 3’ti ise hem sag hem sol ana
koroner arterlerde saptand: (Resim 1). Hastalarin
2’sinde koroner arter anevrizmasiyla birlikte mi-
yokard fonksiyonlarinda bozukluk tespit edildi.
Dort hastada sol ana koroner arter ¢ap1 >5 mm, 1
hastada ise sag koroner arter ¢ap1 >5 mm idi. Koro-
ner arter anevrizmasi olan hastalarin 5’inde Harada
skoru > 4 idi. Koroner arter anevrizmas: olan has-
talarin tamami inkomplet KH olgulariydi. Bir has-
tada (%2,1) perivaskiiler ekojenite tespit edildi.
Dokuz hastada (%18,8) hafif mitral yetersizligi, 2
hastada (%4,2) hafif trikiispit yetersizligi, 4 hastada
(%8,3) ise perikardiyal efiizyon saptanda.

TABLO 2: Biyokimyasal degerler, kan sayimi ve
akut faz reaktanlari degerleri.

Ortanca (min-max)

Albumin {g/dL) 32(2-41)
AST (UIL) 30 (10-235)
ALT (UIL) 26 (6-215)
CRP (mg/dL) 129 (0-391)
ESH (mm/h) 80 (10-186)
Hemoglobin (g/dL) 10,5 (5,2-13,2)

Trombosit sayisi {/mm®) 417.000 (20.000-1.217.000)

Lékosit sayisi (/mm?) 16.465 (2.700-35.300)

AST: Aspartat aminotransferaz, ALT: Alanin aminotransferaz, ESH: Eritrosit sedimen-
tasyon hizi; CRP: C-reaktif protein.
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RESIM 1: Sol koroner arterde dilatasyon ve sag koroner arterde anevrizma.

Koroner arter anevrizmasi saptanan hastalarda
tan1 kriteri bulgularindan siklik sirasina gore en sik
dokiintl (%50; n=4), konjunktivit (%37,5; n=3),
ekstremite degisiklikleri (%25; n=2), lenfadenopati,
oral ve dudak mukozas: degisiklikleri tespit edildi.
Diger bulgulardan ishal 2 hastada (%25), steril pi-
yiiri 1 hastada (%12,5) varda.

Tedavi, hastaneye bagvurudan ortalama 4.27+4
giin (1-18 giin) sonra uygulanmist1. Hastalarin 22’si
(%45,8) ates baglangicindan itibaren ilk 10 giin
icinde tedavi almist1. Intravenéz immiinglobulin 2
gr/kg dozda, 10-12 saatlik infiizyon seklinde ve
ASA 80 mg/kg/giin dozda oral olarak baglanmusti.
Asetil salisilik asit dozu, ategsin normale donmesin-
den 48-72 saat sonra 3-5 mg/kg/giin dozuna indi-
haftada
ekokardiyografide koroner arter dilatasyonunun

rilmis ve 6-8. yapilan  kontrol
olmadig: goriildiikten sonra kesilmisti. Tedavisi
sonrasi ategin kontrol altina alinma siiresi 7 (%14,6)
hasta disinda 24-72 saat arasindaydi. Atesi devam
eden 7 hastaya 2. doz IVIG verilmisti ve bunlardan
4’tnde olumlu yanit alinmigti. Ategleri devam eden
diger {i¢ hastaya ise IVIG ve ASA diginda ek tedavi
olarak dipiridamol ve metilprednizolon tedavileri
baglanmisti.

Hastanede yatus siiresi ortalama 12,246 giin (5-
31 giin) idi. Ekokardiyografide koroner arter tutu-
lumu saptanan ve saptanmayan ¢ocuklarin arasinda
hastanede kalis siiresi arasinda anlamh fark yoktu

(p=0,026).

Taburcu olmadan 6nce yapilan ekokardiyo-
grafik degerlendirmede 34 (%70,8) hastanin

Pediatr Heart ] 2015;2(2)
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EKO’su normaldi. Taburcu olduktan sonra birinci
ayda yapilan kontrol EKO’da bu oran %72,9, altinc1
ay EKO’ da %77,1, birinci y1l EKO’ da ise %82,5 idi.

Hastalarin 3’iinde (%6,3) rekiirrens gelismisti.
Oliim gézlenmedi.

I TARTISMA

Kawasaki hastalig1; Asya kokenlilerde, 6zellikle de
Japonlarda daha sik olmak tizere tiim diinyada go-
rillen akut sistemik bir vaskdilittir. Amerika Bir-
lesik Devletleri’'nde 5 yas altinda hastaneye yatis
sikligi 2006 vyilinda yapilan bir ¢aligmada
20.8/100.000 olarak bildirilmektedir.? Japonya’da;
2007-2008 yillarini kapsayan ulusal tarama ¢alis-
masinda siklik 216.7/100.000 olarak bildirilmistir.
Hastaligin iilkemizdeki insidansi ve seyri hakkinda
yeterli veri bulunmamaktadir.

Akut dénemde tedavi edilmese bile kendini s1-
nirlayan bir hastaliktir. Ancak tedavi edilmeyen
hastalarda %15-33 oraninda koroner arter anevriz-
mas1 gelismektedir. Bu oran ilk 10 giin igerisinde
verilen IVIG ve ASA tedavileri ile %3-5’e gerile-
mistir. Erken tani ve tedavi ile koroner arter hasta-
l1g1 riski 6nemli derecede azalmaktadir.

Hastalik erkek c¢ocuklar1 daha fazla olmak
iizere (erkek/kiz orani 1,6) ve %80 oraninda 5 yas
alt1 ¢ocuklar: etkilemektedir.” Caligmamizda, kli-
nigimizde tan: alan hastalarin 40’1 5 yagin altinda
(%83,3), erkek/kiz orani 2,2 (33 erkek,15 kiz) ve
ortalama tani yas1 35,4+30,3 ay (4-155 ay) idi. Por-
tekiz’de yapilan bir ¢caligmada hastalarin %67’sinin
(n=77) erkek (erkek/kiz oran1 2) ve %74’tiniin 5 yas
altinda oldugu, iilkemizde ise Ergiiven ve ark.nin
yaptig1 calismada hastalarin %62,5’inin (erkek/kiz
orani 1,6) erkek ve %63,3iiniin 5 yasinda altinda;
Ece ve ark.nin yaptig1 caligmada ise hastalarin
%061,5’inin (erkek/kiz orani 1,6) erkek ve %92’sinin
5 yagin altinda oldugu bildirilmistir.'*'? Caligma-
mizdaki bulgular, ilkemizden bildirilenlerle
uyumlu idi.

Hastaligin etiyolojisi tam olarak aydinlatila-
mamistir. Kis ve ilkbahar aylarinda hastaligin
daha sik goriilmesi infeksiy6z nedenleri diigiin-
diirmektedir.!® Calismamizda literatiirden farkli
olarak hastalik yaz (% 37,5; n=18) ve sonbahar (%
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25; n=12) aylarinda daha sik gériilmiistiir. Ulke-
mizde Binnetoglu ve ark.nin ¢aligmasinda hastala-
rin %66,6’s1n1n ilkbahar ve kis aylarinda, Ozyﬁrek
ve ark.nin ¢alismasinda %45,3’tiniin sonbahar ay-
larinda tan1 aldig1 saptanmigtir.'*'> Urdiin’den bil-
dirilen bir caligmada ise hastalarin % 67’sinin
calismamiza benzer sekilde (n=23) yaz (% 35, n=12)
ve ilkbahar (% 32, n=11) aylarinda tam aldiklar be-
lirtilmistir.'®

Kawasaki Hastaligi'nda bulgularin tamami ge-
nellikle akut dénemde atesin yiikselmesinden iti-
baren ilk 10 giin icinde goriilmektedir. Hasta-
larimizin tani alma siiresi ilk sikayetin ortaya ¢ik-
masindan sonra ortalama 8,19+2,6 giin idi. Olgula-
rin 42’si (%87,5) ilk 10 giinde (akut donemde), 6’s1
(9%12,5) 10. giinden sonra (subakut dénemde) tan:
almigti. M. Alves ve ark.nin ¢aligmasinda ise hasta-
larin %8,6’s1 (n=10) akut, %13t (n=15) subakut d6-
nemde tam almigtir.'”

Hastaligin ates disinda en sik goriilen bulgusu
kaynaklarda farklilik gostermekle birlikte genel-
likle dokiintiidiir.'>!” Calismamizda hastalar ates di-
sinda goriilen tani koydurucu bulgular agisindan
degerlendirildiginde literatiirden farkli olarak
29unda (%60,4) ekstremite degisiklikleri, 28’inde
(%58,3) konjunktivit, 27’sinde (%56,3) dokiintii
tespit edildi. Inkomplet KH olgularinda ise ates di-
sindaki tani koydurucu bulgular 18 hastada (%
51,4) dokintii, 17’sinde (%48,6) ekstremite degi-
siklikleri, 15’inde (%42,9) konjunktivit olarak sap-
tandi. Ulkemizde Ergiiven ve ark.min yaptigi
calismada en sik (%84,4) oral mukoza degisiklik-
leri, Oriin ve ark.nin ¢aligmasinda ise dékiintii
(%88,6) en sik gozlenmistir.!"” Portekiz’de yapilan
bagka bir caligmada en sik bulgular dokiinti
(%89,5) ve konjunktuvit (%85,5) olarak bildiril-
misgtir.!8

Tan1 agsamasinda en 6nemli zorluk, 6zellikle
bir yasindan kii¢iik ¢ocuklarda, uzamais atesle bir-
likte s6z konusu tan1 koydurucu temel bulgularin
eksik oldugu inkomplet KH olgularinda yaganmak-
tadir. Literatiirde inkomplet KH olgularinin go-
rilme siklig ile ilgili bir oran verilmemekle birlikte
komplet olgulara gore daha az goriildigi belirtil-
mektedir. Calismamizda literatiirden farkli olarak,
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inkomplet KH say1s1 (n=35; %72,9) komplet KH sa-
yisindan (n=13; %27,1) fazla idi. Inkomplet olgula-
rin 11’1 (%22,9) 1 yas altinda tespit edildi.
Inkomplet olgularin fazla olmasinin nedeninin
erken tani konmasina bagh oldugu diisiintildi. Ca-
lismamizda koroner arter anevrizmasi olan tiim ol-
gular inkomplet KH idi. Bu nedenle uzamis ve
aciklanamayan atesi olan ve temel bulgulardan 2-3
tanesi olan infantlarda mutlaka inkomplet KH’ nin
akla gelmesinin ve EKO uygulanmasinin énemli ol-
dugu kanaatine varild.

Kawasaki Hastaligi’'nda temel tan1 koydurucu
bulgular diginda ek olarak basgka yakinmalar ve
bulgular da goriilebilmektedir. Bunlardan hepa-
tosplenomegali %14,5 oraninda bildirilmektedir."
Calismamizda hastalarin 13’tinde (%27,1) hepa-
tosplenomegali tespit edildi. Muzaffer ve ark.nin
yaptig1 ¢aligmada ise %7,3 (n=1) olarak bildiril-
mistir.' Ayrica steril piyiiri insidans: %75 olarak
bildirilmektedir.?® Bizim ¢aligmamizda ise litera-
tiirden farkli olarak steril piyiiri orani %16,7 (n=8)
idi. Ozyiirek ve ark.nin yaptig1 calismada bu oran
%27,2; Yavuz ve ark.nin yaptig1 calismada %14,7
(n=5) saptanmugtir.’>* Artrit ve artralji %20-40 ora-
ninda bildirilmektedir. Ozellikle kalca, diz, dirsek
gibi biytik eklemler etkilenmektedir.' Caligma-
mizda 6 hastada (%12,5) artralji tespit edildi. Bu
oran literatiirde bildirilenden azdir. Bunun nedeni
hastalarin ¢ogunlugunun yakinmalarini yeterli
derecede ifade edemeyecekleri yasta olmalari ola-
bilir. Safra kesesi hidropsu insidans1 %5-20 olarak
bildirilmektedir.?
%4,2’sinde (n=2) safra kesesi hidropsu tespit edildi.

Caligmamizda  hastalarin

Kawasaki Hastaligi'nda 16kositoz, sola kayma ve
Lokosit sayist %50 olguda
15.000/mm®1in {izerindedir.® Calismamizda akut do-
nemde olgularin %41,7’sinde (n=20) yasa gore anemi

anemi siktir.

tespit edildi. Literatiirle uyumlu olarak beyaz kiire
say1s1 %58,3 (n=28) olguda 15.000/mm¥tin ustiinde
idi. Olgularimizin %41,7’sinde (n=20) trombosit sa-
y1s1 450.000/mm¥iin iistiinde bulundu.

Literatiirde KH’da karaciger enzimlerinde artis
oran1 %20-30 olarak bildirilmektedir.® Karaciger
fonksiyon testlerinde bozukluk hastalarimizin
14 tnde (%29,2) tespit edildi. Ergiiven ve ark.nin
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yaptig1 calismada bu oran %41,4 olarak bildirilmis-

tir. 1!

Kawasaki Hastaligi’'nda ESH ve CRP viral has-
taliklarda pek goriilmeyen sekilde her zaman yiik-
sektir. Eritrosit sedimentasyon hiz1 IVIG tedavisine
bagli olarak da yiikselebilir ancak CRP’de IVIG te-
davisi ile yiikselme goriilmemektedir. Akut faz re-
aktanlar1 6-10 hafta icerisinde normale doner.
Literatiirle uyumlu olarak caligmamizda ESH
77,1+38,8 mm/saat (10-186 mm/saat) ve
%83,3’tinde (n=40) > 40 mm/saat idi. C-reaktif pro-
tein diizeyi %95,8 olguda (n=46) >3 mg/dL (orta-
lama 134,9+92,5 mg/dL; 0-391mg/dL) idi.

Kawasaki Hastalig1’'nda ekokardiyografide ko-
roner arter tutulumunu degerlendirmek icin farkl
kriterler kullanilabilmektedir. Amerikan Kalp Bir-
ligi (AHA) koroner arterdeki genislemeler 5
mm’den kiictik ise hafif, 5-8 mm arasinda ise orta,
8 mm’den biiyiik ise dev anevrizma olarak tanim-
larken, Japonya Saglik Bakanlig1 5 yas altindaki ¢o-
cuklarda 3 mm’den blyik genislemeleri, 5
yasindan biiyiiklerde ise 4 mm’den biiyiik genisle-
meleri pozitif tutulum olarak kabul etmektedir.
Ayrica hemen bitisigindeki segmentten 1,5 kat
fazla olan izole genislemeleri ya da koroner arter
liimenindeki belirgin diizensizlikleri de koroner
arter tutulumu olarak tanimlamaktadir.”? Koroner
arter tutulumu tilkemizde Yavuz ve ark.nin calig-
masinda %32,3 (n=11), Ergiiven ve ark.nin calis-
masinda %21,9 (n=7) olarak bildirilmektedir.!!-?!
Brezilya’da M.Alves ve ark.nin yaptig1 ¢alismada
%21,7 (n=25), Urdiin’de yapilan ¢alismada %20,5
(n=7), Portekiz’de yapilan c¢aligmada ise %15,7
(n=12) saptanmigtir.!6® Caligmamizda 7 hastada
(%14,6) koroner arterde dilatasyon, 8 hastada
(%16,7) koroner arterde anevrizma olmak tizere
hastalarin 15’ inde (% 31,3) koroner arter tutulumu
tespit edildi. Bu oran iilkemizden bildirilenler ile
uyumlu iken, yurtdisindan bildirilenlere gore yiik-
sek izlenmistir. Bu nedenle iilkemizde KH ile ilgili
farkindaligin artmasinin gerektigi sonucuna vari-
labilir.

Harada ve ark., saptadiklar1 7 kriterden (Lokosit

sayist >12.000/mm?; trombosit sayis1 <350.000/mm3;
CRP >3; hematokrit <%35; albtimin <3,5 g/dL; yas
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<12 ay ve erkek cinsiyet) 4 tanesine sahip olan has-
talarda koroner arter anevrizmasi gelisme riskinin
yiiksek oldugunu belirtmistir.® Caligmamizda ko-
roner arter anevrizmasi olan 8 hastanin 5’inde Ha-
rada skoru =4 idi. Kardiyak tutulumu olan
hastalarin takiplerinde EKO bulgular1 birinci aydan
itibaren gerileme gosterdi. 12.ayda normal EKO
orani %82,5 idi.

Kawasaki Hastaligi'nda kabul goren tedavi se-
cenekleri IVIG (2gr/kg) ve ASA (80-100
mg/kg/giin) tedavileridir. Ozellikle IVIG’in yiiksek
doz ve tek kiir uygulanmasi boliinmiis doz uygula-
masina gore daha etkilidir ve hastaligin ilk baslan-
gicindan sonraki ilk 10 giin i¢inde miimkiinse 7
giin icinde uygulanmasi ile koroner arter tutulu-
munun %3 diizeylerine diistigi bildirilmistir.! Ca-
lismamizda hastalarin %45,8’ine (n=22) ilk 10 giin
icinde IVIG tedavisi uygulandi. Amerikan Kalp
Birligi hastaligin 10. giiniinden sonrasinda bile, ates
devam ediyorsa ya da koroner arter tutulumu varsa
ya da sistemik inflamasyon devam ediyorsa (CRP
ve ESH yiiksekligi anlamlidir) IVIG tedavisinin uy-
gulanmasini 6nermektedir.'® Bu nedenle biz de 10.
glinden sonra tani alan ya da klinigimize basvuran
hastalara ayni sekilde IVIG ve ASA tedavisini uy-
guladik. Kawasaki hastaliginda ates IVIG tedavisi
sonras1 24-48 saat icinde diismektedir.”? Olgulari-
mizda tedavi sonrasi ateg 7 hasta disginda tedavi bag-
landiktan sonra 72 saat i¢inde normale dondii.

Kawasaki hastaliginda %15 oraninda 2. doz
IVIG ihtiyac1 olabilmektedir.? Intravendz immiin-
globulin direnci insidansi, merkezden merkeze
farkhilik gostermekle birlikte %9,4 ile %23 arasinda
degisir.® Hastalarimizin atesi ilk tedavi sonrasi
devam eden 7’sine (%14,6) 2. doz IVIG uyguland
ve bunlardan 4’tinde (%8,3) yanit alindig: gorildi.

Pediatr Heart ] 2015;2(2)

Ikinci doz IViG’e ragmen atesi devam eden, IVIG
ve ASA tedavisine direncli 3 olguya steroid ve di-
piridomol tedavisi uygulanmisti.

Rekiirrens orani %0,8 ile %3 arasinda degis-
mektedir.”? Ozyiirek ve ark.nin yaptig1 caligmada
%7,6 olarak bildirilmektedir.”® Caligmamizda has-
talarimizin 3’iinde (%6,3) rekiirrens gelisti. Calis-
mamizda rekiirrens gelisenlerin tamaminda
koroner arter anevrizmas: tespit edildi. Bu hasta-

lara IVIG uyguland1 ve yanit alindi.

Kawasaki Hastaligi’'nda prognozu etkileyen en
onemli faktor koroner arter tutulumudur. Koroner
arter anevrizmasi sonucu tromboz ve stenoz gelis-
mekte ve myokart infarktiissi, konjestif kalp yet-
mezligi ve ani Olime neden olabilmektedir.
Mortalite % 0,04 oraninda goriilmektedir.* Calig-
mamizda ise 6lim saptanmadi.

[ SONUG

Sonug olarak antibiyotige yanit vermeyen ve bes
giinden uzun siiren ates ve dokiintii ile getirilen
hastalarda, diger dokiintiilii hastaliklar taklit ede-
bilen KH ayiric1 tanilar arasinda diisiintilmelidir.
Bu hastalikta erken tani ve tedavi, ciddi kompli-
kasyonlarin 6nlenmesi agisindan olduk¢a 6nemli-
dir. Tan1 kriterlerinin tam olusmadig1 vakalarin
yakin takibi ve ekokardiyografik inceleme ile ko-
roner arter tutulumunun arastirilmasi hastaligin
morbidite ve mortalitesini azaltacaktur.
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Subclinical Cardiovascular Abnormality in
Children with Osteogenesis Imperfecta

Osteogenezis Imperfektali Cocuklarda
Subklinik Kardiyovaskiiler Anormallik

ABSTRACT Objective: Osteogenesis imperfecta is a collagen tissue disease caused by a genetic de-
fect in type 1 collagen synthesis, which is clinically characterized by bone fragility and fracture.
Heart involvement is rare, and aortic root dilatation and valvular dysfunction are the most common
types of cardiac involvement. We aimed to investigate the frequency of subclinical cardiac abnor-
malities including left ventricular diastolic function in children with osteogenesis imperfecta. Ma-
terial and Methods: We studied 21 children with osteogenesis imperfecta and 27 healthy children
prospectively. In all study groups, left ventricular systolic function was examined by M-mode
echocardiography; aortic root, ascending aorta diameters and valvular functions by two dimen-
sional and colour Doppler echocardiography; and left ventricular diastolic function by mitral inflow
pulse wave Doppler examination. Results: Z score of aortic annulus, sinus valsalva, sinotubular junc-
tion, and ascending aorta diameters were significantly greater in patients with osteogenesis imper-
fecta compared to the control group (p<0.05). There were two patients with a sinus valsalva Z-score
greater than 2, three patients with a sinotubular junction Z-score greater than 2, and five patients
with an ascending aorta Z-score greater than 2. However, there were no significant differences be-
tween both groups with respect to left ventricular systolic, diastolic function and the incidence of
valvulopathy. Conclusion: Aortic root and ascending aorta dilatation starts as early as childhood
period in osteogenesis imperfecta. Neither left ventricular systolic or diastolic dysfunction, nor
valvular dysfunction related to osteogenesis imperfecta was observed in childhood period.

Key Words: Osteogenesis imperfecta; heart; aortic dilatation; systolic function;
diastolic function; valvulopathy

OZET Amag: Osteogenezis imperfekta major klinik belirtileri kemik frajilitesi ve fraktiirii olan tip
1 kollajen sentezi genetik defektinin neden oldugu bir kollajen doku hastaligidir. Osteogenezis im-
perfektada kalp tutulumu nadirdir. Aort kokii dilatasyonu ve valvuler disfonksiyon en sik goriilen
patolojilerdir. Osteogenezis imperfektal cocuklarda, sol ventrikiil diyastolik fonksiyonunuda ige-
recek sekilde subklinik kalp anormalliklerinin sikligini degerlendirmeyi amagladik. Gereg ve Yon-
temler: 21 osteogenezis imperfektali ¢ocuk hasta ve 27 saghikli cocukta prospektif olarak caligtik.
Tiim ¢alisma grubunda M mod ekokardiyografi ile sol ventrikiil sistolik fonksiyonu, iki boyutlu ve
renkli Doppler ekokardiyografi ile aort kokii-gikan aorta gaplari, valvuler fonksiyon degerlendir-
mesi ve mitral inflow pulse wave Doppler inceleme ile sol ventrikiil diyastolik fonksiyonlar: ince-
lendi. Bulgular: Osteogenezis imperfekta hastalar: grubunda aort aniiliisii, sinus valsalva, sinotubuler
bileske ve ¢ikan aorta ¢aplar1 Z skorlar1 kontrol grubuna kiyasla 6nemli derecede daha genisti
(p<0,05). Sinus valsalva z skoru ikiden biiyiik iki hasta, sinotubuler bileske z skoru ikiden biiyiik ti¢
hasta ve ¢ikan aorta z skoru ikiden biiyiik bes hasta vardi. Sol ventrikiil sistolik, diyastolik fonksi-
yonu ve valvulopati insidans1 agisindan gruplar arasinda fark bulunmadi. Sonug: Osteogenezis im-
perfekta hastalarinda aort kokii ve ¢ikan aorta dilatasyonu hentiz ¢ocukluk ¢aginda baslamaktadir.
Sol ventrikiil sistolik, diyastolik disfonksiyonu ve kapak disfonksiyonu ise cocukluk ¢aginda goril-
memistir.

Anahtar Kelimeler: Osteogenezis imperfekta; kalp; aort dilatasyonu; sistolik fonksiyon;

diyastolik fonksiyon; valvulopati
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SUBCLINICAL CARDIOVASCULAR ABNORMALITY IN CHILDREN WITH OSTEOGENESIS IMPERFECTA

steogenesis imperfecta (OI) is a connective
O tissue disease caused by a genetic defect in

type 1 collagen synthesis, which is clini-
cally characterized by increased bone fragility, low
bone mass, and other connective tissue manifesta-
tions.!? Its major clinical signs are bone fragility
and fracture. Typical non-skeletal manifestations
include blue sclera, dentinogenesis imperfecta, lig-
ament and skin hyperlaxity, and hearing impair-
ment. Cardiovascular involvement, on the other
hand, is relatively rare. The most common signs of
cardiac involvement are aortic root dilatation and
valvular dysfunction.>*

There are only a few studies on the cardiac in-
volvement of OI in children. This study aimed to
investigate left ventricular systolic and diastolic
functions, valvular functions, and ascending aorta
diameter by echocardiography in children with OI.

I MATERIAL AND METHODS

This prospective study was conducted between
June 2013 and December 2013 in Erciyes Univer-
sity Medical Faculty. The patient and control
groups consisted of 21 and 27 subjects, respec-
tively. OI group was composed of Ol patients di-
agnosed by the Erciyes University Medical
Faculty, Department of Pediatric Endocrinology
based on recurrent fractures and signs of non-
skeletal involvement of the disease. All patients
were on pamidronate therapy. A medical history
was taken and physical examination was performed
in each patient. Subjects with diabetes mellitus, hy-
pertension, hepatic and renal dysfunction were ex-
cluded from the study. Echocardiographic studies
in the patient and control groups were performed
by the same pediatric cardiologist. A “Z” score was
calculated for all echocardiographic parameters.

EVALUATION OF LEFT VENTRICULAR
SYSTOLIC FUNCTION BY M-MODE ECHOCARDIOGRAPHY

Diastolic interventricular septum thickness
(IVSTd), left ventricular end-diastolic diameter
(LVEDD), diastolic left ventricular posterior wall
thickness (LVPWTd), and systolic interventricular
septum thickness (IVSTs), left ventricular end-sys-
tolic diameter (LVESD), systolic left ventricular
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posterior wall thickness (LVPWTs) were measured
with the M-mode echocardiographic method using
a GE Vivid 7 with 3S and 7S transducers (United
Medical Instruments, Inc). Ejection fraction (EF)
and fractional shortening (FS) parameters were ob-
tained by using the automatic calculation of the
echocardiography device.

EVALUATION OF AORTIC ROOT BY
TWO DIMENSIONAL ECHOCARDIOGRAPHY

Two-dimensional measurement of the aortic root
and ascending aorta was carried out at end-diastole
in parasternal long axis view from four different
levels, namely the aortic annulus, sinus valsalva,
sinotubular junction, and proximal ascending aorta.

EVALUATION OF LEFT VENTRICULAR
DIASTOLIC FUNCTION USING PULSE WAVE
DOPPLER ECHOCARDIOGRAPHY

Left ventricular diastolic functions were evaluated
using mitral inflow velocity measured by pulsed
wave Doppler in apical four chamber view. Dias-
tolic parameters were measured in three consecu-
tive beats. They included peak early mitral valve
filling velocity (E wave), peak atrial filling veloc-
ity (A wave), E/A ratio, isovolumetric relaxation
time (IRT) and E wave deceleration time (DT).

STATISTICAL ANALYSIS

Data were analyzed using the IBM SPPS Statistics
21 SigmaStat 3.5 package program. The independ-
ent samples t-test was used for the comparison of
normally distributed variables between two groups
and Mann-Whitney U test was used in the analy-
sis of non-normally distributed variables. A p value
less than 0.05 was accepted as statistically signifi-
cant.

I RESULTS

STUDY POPULATION CHARACTERISTICS

The study included 21 children with OI, compris-
ing 11 girls and 10 boys, and 27 healthy control
chilren, comprising 14 girls and 13 boys. Demo-
graphic data of OI patients and controls are pre-
sented in Table 1. There were no statistically
significant differences between the patient and
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control groups regarding age (p=0.73), gender
(p=1), body surface area (p=0.90) distribution. Thir-
teen patients were in the subgroup type 1, 2 in the
subgroup type 3, and 6 in the subgroup type 4.

ECHOCARDIOGRAPHIC PARAMETERS

Table 2 summarizes the Z-score values of the M-
Mode echocardiographic parameters of the patient
and control groups. There were no significant dif-
ferences between both groups with respect to left
ventricular M-Mode echocardiographic measure-
ments, EF (patient group 65.2+5.8% vs control
group 67+4.3%), and FS (patient group 35.1+4.4%
vs control group 36.3+3.2%).

The Z-scores of the aortic root and ascending
aorta diameters assessed by two-dimensional
echocardiographic examination are shown in Table
3. No patient had an aortic annulus Z-score greater
than 2. There were 2 patients with a sinus valsalva
Z-score greater than 2, 3 patients with a sinotubu-
lar junction Z-score greater than 2, and 5 patients
with an ascending aorta Z-score greater than 2. A
significant difference was observed between the
patient and control groups with respect to Z score
of aortic annulus (p=0.002), sinus valsalva (p=0.01),
sinotubular junction (p=0.002), and ascending aorta
diameters (p=0.014).

Table 4 summarizes mitral inflow pulsed wave
Doppler echocardiographic values of both groups.
No significant differences were observed between
the two groups with respect to these parameters.

One patient with OI had mitral valve prolapse.
No patient had valvular insufficiency.

TABLE 1: Comparison of demographic data in the
patient and control groups.

Patients (n=21) Controls (n=27)

Age (mounth) 80.6+30.2 76.8+42.6
Height (cm) 115.1£22.6 116.7+24.8
Weight (kg) 22.6+15.4 24.3:14.2
median {min-max) 19.4 (9.9-79.4) 20 (6.8-71.5)
Body surface area (m?) 0.88+0.33 0.87+0.33

“median (min-max) 0.79 (0.48-1.83) 0.79 (0.31-1.80)

Data are presented as mean + standart deviation.
[sample t-test] or # [Mann-Whitney U test].
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TABLE 2: Comparison of left ventricular M-mode
echocardiographic values in the patient and
control groups (z score).

Parameters Patients (n=21) Controls (n=27)
Interventricular septum 1.62+1.42 1.46+1.23
diastolic thickness

Left ventricular 0.29+1.43 -0.28+1.18
end-diastolic diameter

Left ventricular 0.51+1.52 -0.21+0.97
end-systolic diameter

Left ventricular posterior 0.48+1.56 0.49+1.01

wall diastolic thickness

Data are presented as mean + standart deviation.
[sample t-test].

TABLE 3: Comparison of aortic root values in the
patient and control groups (z score).

Parameters Patients (n=21) Controls (n=27)
Aorta annulus 0.01£0.92" -0.89+0.87
Sinus valsalva 0.041.17* -0.76+0.79
Sinotubular junction 0.38+1.04 -0.60+0.94
Assending aorta 1.10+1.14 0.12+0.94

#median (min-max) 0.88(-0.45-3.18) *  0.26 (-1.61-1.99)

Data are presented as mean = standart deviation. *p <0.05 value.
[sample t-test] or #[Mann-Whitney U test]

TABLE 4: Comparison of mitral inflow p wave
Doppler echocardiograhy values in the patient and
control groups.

Parameters Patients (n=21) Controls (n=27)
E wave velocity (m/sn) 0.88+0.14 0.85+0.11

A wave velocity (m/sn) 0.55+0.13 0.53+0.10
E/A ratio 1.63£0.23 1.600.29
#median {min-max) 1.55(1.33-2.25) 1.53 (1.33-2.50)
Isovolumetric relaxation time (ms) 77.7£9.6 72.418.6

E wave deceleration time (ms) 134.7+31.4 140.4+28.7

Data are presented as mean + standart deviation.
[sample t-test] or #[Mann-Whitney U test].

I DISCUSSION

Our study investigating subclinical cardiac in-
volvement in pediatric OI patients revealed that
despite being within normal limits, aortic root and
ascending aorta diameters were significantly
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greater in patients with OI compared to the con-
trol group. Only one patient had mitral valve pro-
lapse whereas other patients had normal cardiac
valves. Left ventricular systolic and diastolic func-
tions were in normal limits in children with OI.

Based on clinical, radiological, and genetic
studies, Ol is categorized into 9 groups as mild
(type I), moderate-severe (type III-IX), and lethal
(type II).> Type I collagen is a major component
of the extracellular matrix of heart and aortic
wall. Hence, a defective type I collagen synthesis
may alter biochemical properties of these struc-
tures and create a tendency for related abnormal-
ities. Cardiac involvement is rare in OI and when
present, left heart valves, aortic root, and ascend-
ing aorta are usually involved. Aortic root dilata-
tion is the most common cardiovascular
abnormality. Unlike other connective tissue dis-
orders, aortic root involvement is usually mild and
has a stable course.® However aortic dissection,
sinus valsalva aneurysm, severe mitral and aortic
valve regurgitation, coronary artery dissection, and
right heart involvement have been reported in lit-
erature in the course of OL7° Besides, it is not pos-
sible to predict the severity of cardiac involvement
based on the severity of skeletal involvement.!!2

Cardiac involvement in OI starts in child-
hood.!® Our study also suggested that subclinical
cardiac involvement of OI starts in childhood era
based on the evidence of aortic root and ascending
aorta dilatation, albeit still within normal limits, in
the OI patients compared to the control group.

Studies have reported a relatively greater
prevalence of aortic root dilatation without accom-
panying related valvular dysfunction.® Aortic re-
gurgitation in OI occurs as a result of intrinsic
valvular dysfunction and aortic valve is usually dys-
plastic or prolapsing. Aortic root and annular di-
latation may promote aortic regurgitation. Absence
of patients with aortic regurgitation in the present
study was interpreted as the clinically apparent dis-
ease being more common in adulthood period.
Hence, patients having been reported by previous
studies to undergo mechanical aortic valve replace-
ment for aortic regurgitation were mainly adults.®
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Mitral valve regurgitation is rarer than aortic
valve regurgitation. Dysfunctional mitral valve ap-
paratus similarly plays an important role in the
pathogenesis of mitral regurgitation.® Mitral valve
prolapse has been more commonly reported than
mitral regurgitation. However, mitral valve pro-
lapse is an age-dependent autosomal dominant dis-
order with an estimated population prevalence of
2.4%.' Hortop et al.? reported a prevalence of 6.9%
in Ol patients. In contrast, we detected only 1 (5%)
patient with mitral valve prolapse while no subject
had mitral regurgitation.

An increase in the left ventricular internal di-
ameter and wall thickness has been reported in pa-
tients with OI. These changes have been proposed
to occur as a compensatory response to reduced
collagen content.* Karamifar et al.”” reported an in-
creased left ventricular posterior wall thickness in
addition to aortic root and ascending aorta dilata-
tion and left ventricular dilatation in pediatric pa-
tients with OI. In contrast, we did not observe left
ventricular dilatation or increased left ventricular
wall thickness.

Migliaccio S. et al.'® for the first time demon-
strated impaired diastolic function in adult OI pa-
tients having no cardiac symptoms. They found
reduced E wave velocity and E/A ratio and signifi-
cantly prolonged IRT and DT in the OI group com-
pared to controls. The authors also reported that
diastolic dysfunction was independent of the sever-
ity of skeletal involvement and OI type. Our study
is the first study that investigated left ventricular
diastolic function in pediatric OI patients. Failure
to detect impaired diastolic function in the patient
group in the present study may suggest that it is
preserved in childhood period in patients with OI.

I CONCLUSION

Aortic root and ascending aorta dilatation starts as
early as childhood period in patients with OI. In
contrast, left ventricular systolic and diastolic dys-
function or valvular dysfunction is not evident in
pediatric age group. Detailed echocardiographic
examination is required to reveal subclinical car-
diac involvement in pediatric patient with OI
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Izole Ventrikiiler Septal Defektli
1602 Olgunun Orta Dénem Izlemleri:
Tek Merkez Deneyimi

Midterm Follow up of
1602 Isolated Ventricular Septal Defect:
Cases; Single Center Experience

OZET Amag: Galismamizda izole ventrikiiler septal defekt (VSD) tanisiyla merkezimizde takip edil-
mis olan 1602 hastanin izleminde komplikasyon gelisme oranlari ve cerrahi kapatilma oranlarinin ge-
riye yonelik olarak gozden gegirilmesi amaglandi. Gereg ve Yontemler: Calismamiza 2003-2010
tarihleri arasinda merkezimize bagvuran ve izole VSD tanisi konulmus yaslar1 1 giin ile 18 y1l arasinda
degisen, 793’ti (%49,5) kiz, 809'u (%50,5) erkek toplam 1602 hasta dahil edildi. Soto ve ark.nin ta-
nmimladig: siniflamaya gore hastalarin VSD tipleri, pulmoner hipertansiyon, subaortik membran, aort
yetersizligi (AY) ve Gerbode tipi defekt oranlari ile trizomi 21 fenotipine sahip olma ve cerrahi ola-
rak kapatilma oranlari belirlendi. Bulgular: Hastalarin %69,5’ine perimembrandz, %28,9'una miiskii-
ler, %1,2’ine inlet, %0,4’iine “doubly committed” tip VSD tanisi konulmus; perimembran6z defekti
olanlarin %31,9’una, “doubly committed” defektlerin %100’ iine, inlet defektlerin %94,7’ sine, miis-
kiiler defektlerin %3,6’sina cerrahi uygulanmisti. Perimembran6z ve “doubly committed” defektlerin
95,2’inde subaortik membran, %11’inde AY ve %0,8’inde ise Gerbode tipi defekt saptandi. Pulmoner
hipertansiyonu olan hastalarin, dogumdan sonraki ilk 6 ayda cerrahiye gonderildigi, AY nin 6 ay-1 yas
arasinda, subaortik membran gelisiminin ise 1-2 yas arasinda tespit edilmeye baslandig: ve subaortik
membran gelisiminin anlamli oranda erkek cinsiyette fazla oldugu saptandi. Hastalarin %1,4’iinde ise
trizomi 21 fenotipi vardi. Sonug: Geriye yonelik yapilan bu galisma iilkemizde tek merkezde izlenen
izole VSD'li olgular1 igeren en biiyiik serilerden biridir. Olasi komplikasyonlar ve hastalarin cerrahi
acidan degerlendirilmesi bakimindan klinisyenlerin bilgilerini glincellemelerine yardimci olabilir.

Anahtar Kelimeler: {zole ventrikiiler septal defekt; komplikasyon; cerrahi onarim

ABSTRACT Objective: In this study we aimed to evaluate the 1602 isolated ventricular septal defect
(VSD) cases retrospectively by focusing on complications and surgery ratios during the follow-up pe-
riod. Material and Methods: The study population consists of 1602 patients with isolated VSD who
were admitted to our institution from 2003 to 2010. There were 809 (50.5%) boys and 793 (49.5%) girls
and their ages ranged from 1 day to 18 years. VSD types according to the definition made by Soto et
al., existence of pulmonary hypertension, subaortic ridge, aortic regurgitation, trisomy 21 genotype
and Gerbode type defect development ratios were recorded. Results: Sixty nine percent of the patients
were diagnosed with perimembranous defect whereas incidence of muscular, inlet and doubly com-
mitted type were 28.9%, 1.2%, 0.4%, respectively. During the follow-up period all of the doubly com-
mitted and 94.7% of inlet defects, and 31.9% of perimembranous defects underwent surgery while for
muscular defects the surgery incidence was found to be 3,6%. Subaortic ridge has been detected 5.2%
of the patients who had perimembraneous and doubly committed defects while the same group of pa-
tients had dedected aortic regurtitation 11% and Gerbode type defect 0.8%. Patients with pulmonary
hypertension underwent surgery in the first 6 moths of their life, aortic regurgitation and subaortic
ridge observed between 6-12 months and 12-24 months, respectively. Trisomy 21 genotype were de-
tected in 1.4% of the patients. Conclusion: This retrospective study is one of the most large series of
a single center in our country and may help clinicians to evolve new opinions to update their knowl-
edge about the probable complications and surgical assesment.

Key Words: Isolated ventricular septal defect; complication; surgical repair
Pediatr Heart ] 2015;2(2):76-80
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Taliha ONER ve ark.

ogustan kalp hastalig: olan olgularin yakla-
Dglk %20’si izole VSD’ye sahiptir."? Siklig1

1000 canli dogumda %1,5-3,5’dur. Kizlarda
goriilme oranm biraz daha fazladir.® Konjestif kalp
yetersizligi kontrol edilemiyor, biiyiime gelisme ge-
riligi veya tekrarlayan solunum yolu enfeksiyonlar:
Oykiisii varsa VSD’nin infant dénemde cerrahi ola-
rak kapatilma endikasyonu vardir. Semptom yoksa
bile genis defektler 6zellikle pulmoner arter basinci
yiiksekse bir yagindan 6nce kapatilmalidir.*® Peri-
membrandz ve “doubly committed” defektlerde,
aort yaprakeiklarinin destek dokusunun azligi, VSD
jetine bagh Venturi etkisi ve mekanik strese maruz
kalan kapak dokusundaki ilerleyici zayiflik nede-
niyle kapak biitiinliigiiniin bozularak aort kapak
prolapsusu (AVP) ve aort yetersizligi (AY) gelisme
riski yiikselir.® Aort kapak prolapsusu ve AY var-
liginda erken cerrahi AY nin ilerleyisini 6nleyebi-
lir.>1° Cerrahi olarak kapatilan VSD’lerde cerrahi
oncesi AY yok iken sonrasinda hafif diizeyde geli-
sebilir veya cerrahi 6ncesi AY varsa ¢ogu cerrahi
sonrasi iyilegebilir.!! Gerbode tipi defekt ve subaor-
tik membran da kiigtik defektlerde goriilen cerra-
hinin gerekli oldugu durumlardir.

Calismamizda izole VSD tanisiyla merkezi-
mizde takip edilmis olan 1602 hastanin cerrahi ile
kapatilma oranlar1 ve izlemde komplikasyon ge-
lisme oranlar1 belirlenmeye ¢alisildi.

I GEREC VE YONTEMLER

Calismamiza ¢ocuk kardiyoloji poliklinigi tarafin-
dan 2003-2010 yillar1 arasinda izlenen 1602 izole
VSD tanili hasta dahil edildi. Tiim hastalarin eko-
kardiyografi raporlar1 ve cerrahi konsey sonuglar:
hastane argivinden geriye doniik olarak incelendi.
En az ii¢ ekokardiyografik inceleme yapilan ve
izole VSD’si olan 1602 hasta ¢alismaya alindi. Diger
patolojilerin eslik ettigi VSD’li hastalar ¢aligma di-
sinda birakildi.

Olgularin transtorasik iki boyutlu ve Doppler
ekokardiyografik incelemeleri GE Vivid cihazi (GE
Healthcare, Milwaukee, WI) ile 3,0 ve 5,0 MHz
transduser kullanilarak yapildi. Ekokardiyografik
incelemede bir kenariyla membran6z septuma yas-
lanan ve postero-inferior kenar: birbiriyle fibroz
devamlilik gosteren aort ve trikiispit kapak yap-
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rakciklarinin olusturdugu defektler perimembra-
noz; kenarlari tamamen miiskiiler dokudan olugan
defektler miiskiiler; en iyi apikal dort bosluk ve
subkostal koronal kesitlerde goriilen posteriorda at-
riyoventrikiiler kapaklarla yakin komsuluk i¢inde
bulunan, trikiispit ve mitral kapaklarin ventrikiiler
septuma ayni diizeyde tutundugu goriilen defektler
inlet, outlet septumun tam yokluguyla karakterize,
ust kenarini fibroz devamlilik i¢indeki aort ve pul-
moner kapaklarin olusturdugu VSD’ler de “doubly
committed” VSD olarak adlandirild1.3!2'3 Cerrahi
kapatma i¢in gonderilen hastalar; pulmoner hiper-
tansiyon, subaortik membran, aort yetersizligi,
Gerbode tipi defekt goriilenler seklinde kaydedildi.

ISTATIKSEL ANALIiZ

[statiksel degerlendirmede “SPSS for Windows
17.0” (SPSS; Chicago, IL, USA) programi kullani-
lirken parametrelerin degerlendirilmesinde Fre-
quencies, Crosstabs ve Chi-Square testleri kulla-
nild.

I BULGULAR

Hastalarin yaglar1 1 giin ile 18 yil arasinda degis-
mekte, 793’1 (%49,5) kiz, 809u (%50,5) erkek has-
tadan olusmaktaydi. Perimembrandz defekt %69,5,
miskiiler %28,9, inlet %1,2, “doubly committed”
%0,4 oraninda saptandi. Perimembranoz defekti
olanlarin %31,9una, “doubly committed” defekt-
lerin tamamina, inlet defektlerin %94,7’sine, miis-
kiiler defektlerin %3,6’s1na operasyon uygulanmist
(Tablo 1).

Ozellikle subaortik membran erkek cinsiyette
agirlikli olarak gozitkmekteydi (p<0,000). Aort ye-
tersizligi olan hastalarda cinsiyet farklilig: yoktu
(Tablo 2). Hastalarin %1,4’tinde Down sendromu
fenotipi varda.

Aort yetersizliginin 6 ay-1 yas arasinda, suba-
ortik membran gelisiminin 1-2 yas arasinda tespit
edilmeye baglandig: ve pulmoner hipertansiyonu
olan hastalarin %76’sinin ilk bir yasta oldugu sap-
tand1 (Tablo 3).

Cerrahiye verilmeyen kii¢iik defektli hastala-
rin %62,8’1i perimembrantz, %37,2’si muskiiler
VSD’ye sahipti (Tablo 4).
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TABLO 1: VSD'lerin tiplerine ve cinsiyete gore dagilim yiizdeleri ve ameliyat oranlari.
Goriilme orani Kiz Erkek Ameliyat orani
VSD tipi Sayi Yiizde Yiizde Yiizde Sayi Yiizde
Perimembrandz 1114 69,5 49,3 50,7 355 31,9
Doubly committed 7 0,4 14,3 85,7 7 100
inlet 19 1,2 57,9 421 18 94,7
Miskiiler 462 28,9 54,5 455 14 36
Toplam 1602 100 49,5 50,5 394 24,6

Perimembran6z ve “doubly committed” de-
fektlerin %5,2’inde subaortik membran, %11’inde
AY ve %0,8’in de ise Gerbode tipi defekt saptandu.
Komplikasyonlarin VSD tipi ile olan iligkisine ba-
kildiginda pulmoner hipertansiyon gelisen hasta-
larin%83,5’ini, AY gelisen hastalarin%97’sini,
subaortik membran gelisen hastalarin da %98’ini
perimembranéz defektlerin olusturdugu saptand:
(Tablo 4). “Doubly committed” tip defektlerin en
stk AY gelisimi (%57,1) nedeniyle cerrahiye ve-
rildigi izlendi (Tablo 5).

I TARTISMA

Caligmamizda literatiirle benzer olarak perimem-
branoz defektler %31,9, miiskiiler defektler %3.,6
oraninda cerrahi gerektirmistir; perimembranéz ve
“doubly committed” defektlerde %5,2 subaortik
membran, %11 AY ve Gerbode tipi defekt %0,8
oraninda saptanmistir.'* Subaortik membran geli-
siminin anlaml oranda erkek cinsiyette fazla ol-
dugu gozlenmis, aort yetersizligi gelisiminde
cinsiyet farki saptanmamagtir.

TABLO 2: Komplikasyonlarin siklik ve
cinsiyet agisindan dagilim oranlari.

Tiim olgulardaki oran  Cinsiyet (erkek)

Komplikasyon Sayr  Yizde Sayi Yizde P
Pulmoner hipertansiyon 207 12,9 87 42 0,002
Subaortik membran 57 3,6 40 702 0,000
Aort yetersizligi 130 8,1 65 53,3 >0,05
Toplam 394 24,6 192 48,7

P:Cinsiyet ile komplikasyon arasindaki iligki.

Perimembranoz (infrakristal) VSD’ler %80
oraninda en sik goriilen defekt tipidir; “doubly
committed”defektler (suprakristal, subpulmoner,
subarteriyel, outlet, infundibular) %5-7; inlet de-
fektler %5-8; miiskiiler defektler %5-20 oraninda
gorilir.” Erdem ve ark.nin'® 799 izole VSD’li has-
tay1 izledikleri ¢caligmalarinda perimembranéz VSD
%76,4, miiskiiler %21,4, “doubly committed” %1,3
ve ¢oklu defekt %1 oraninda saptanmistir. Layan-
gool ve ark.nin'” 321 VSD’li hastay1 takip ettikleri
calismada perimembranéz %70,3, “doubly com-

TABLO 3: Komplikasyonlarin yaslara gére dagilimi.

Pulmoner HT
Yas araligi Sayi Yiizde Sayi
<6 ay 87 42 0
6 ay-1yas 71 34,3 2
1-2 yas 31 15 17
2-5yas 14 6,7 46
5-10 yas 2 1 47
>10 yas 2 1 18
Toplam 207 12,9 130

Ay Subaortik membran
Yiizde Sayi Yiizde
0 0 0
1,6 0 0
13 3 53
354 30 52,6
36,2 20 35,1
13,8 4 7
8,1 57 3,6
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mitted” %19,4, miskiiler %5,6, inlet %3,1 ve mul-
tipl tip defekt %1,6 oraninda gozlenmistir. Yapti-
gimiz calismada ise perimembrandz defektler
%69,5, miiskiiler %28,9, inlet %1,2, “doubly com-
mitted” %0,4 siklikta saptanda.

Perimembranéz ve “doubly committed” de-
fektler, kendini aort kapag: ile kiiciiltmeye caligir-
ken aort yaprake¢iklarinin destek dokusunun azligi,
VSD jetine bagl Venturi etkisi ve mekanik strese
maruz kalan kapak dokusunda ilerleyici zayiflik so-
nucu kapak bitinliginin bozulmas: nedeniyle
aort kapak prolapsusu ve aort yetersizligi gelisme
riski yiiksektir.®®

Gerbode tipi defekt ve subaortik membran da
kiigiik defektlerde goriilen cerrahinin gerekli ola-
bildigi durumlardur.

Wu ve ark.min!® calismasinda subaortik mem-
bran %3,1, AVP %0,6, AY %0,6, Eroglu ve
ark.nin!® caligmasinda subaortik membran %5,8,
AVP %11,7, AY %7,5, Gerbode tipi defekt %8,4,
Erdem ve ark.min'® ¢alismasinda AVP %0,7, AY
%0,6, Gerbode tipi defekt %2,6, subaortik mem-
bran %3,7, ¢caligmamizda ise perimembrandz ve
“doubly committed” defektlerde subaortik mem-
bran %5,2, AY %11, Gerbode tipi defekt %0,8
oraninda saptanda.

Mehta ve ark.nin'* caligmasinda VSD’de spon-
tan kapanma ilk bir y1lda %34, ilk bes y1ilda ise %67
oraninda saptanmis; perimembrandz defektlerin
%25’1, miiskiiler defektlerin %4’ ilk bes yilda cer-
rahi gerektirmistir. Miiskiiler defektlerin spontan
kapanma orani perimembrandéz defektlerin iki kat1
kadar saptanmigtir. Turner ve ark.min® 49 kigiik,

TABLO 4: Komplikasyon gelismeyen ki¢ik VSD’lerin
tipleri ve cinsiyet dagilim oranlari.
Goriilme orani Kiz Erkek
VSD tipi Sayi Yiizde Yiizde Yiizde
Perimembranéz 759 62,8 48,4 51,6
Muskiler 448 372 50,0 50,0
Apikal 236 19,6 46,2 53,8
Midmuskiiler 212 17,6 54,2 55,8
inlet 1 53 100 0
Toplam 1208 754 49 51

14 orta, besi genis ¢apta defekti olan toplam 68 has-
tay alt1 y1l izledikleri ¢aligmalarinda ise perimem-
brandz orta ve genis defektlerin ¢ogunun cerrahi
gerektirdigi, perimembranoz defektlerin 1/3’tinde,
miiskiiler defektlerin ise 2/3’tinde spontan ka-
panma goruldagi bildirilmigtir. Gabriel ve ark.”!
229 normal pulmoner arter basinci olan, %50’den
az sant gozlenen, AY olmayan izole kii¢iik VSD’li
hastalarda (ortalama yas 30+10 yil) spontan ka-
panma oranini %6 saptamiglar. Caligmamizda peri-
membranoz defekti olan hastalarin %31,9’una,
miskiiler defekti olanlarin %3,6’iine cerrahi uygu-
lanmug ve kiiciik VSD’ lerde kapanma orani %8 ora-
ninda saptandi.

Literatiirde hafif kiz cinsiyet baskinligi olma-
sina ragmen? olgularimizda erkek hakimiyeti vard:
(%50,5). Ozkutlu ve ark.? caligmalarinda “doubly
committed” tip VSD’si olan sekizi erkek dokuz has-
tada hem subpulmoner hem de subaortik membran
saptamiglardir. Caligmamizda da subaortik mem-
bran gelisiminin benzer olarak anlamli oranda
erkek cinsiyette fazla oldugu goriildii.

TABLO 5: Komplikasyonlarin VSD tiplerine gére dagilimi.
Pulmoner HT Ay Subaortik membran
VSD tipi Sayi Yiizde Sayi Yiizde Sayi Yiizde P1 P2 P3
Perimembrandz 173 83,5 126 97 56 98 0,00 0,00 0,00
Muskiler 14 6,8 0 0 0 0 >0,056  >0,06  >0,05
inlet 18 8,7 0 0 0 0 >0,06  >005  >0,05
Doubly committed 2 1 4 3 1 2 >0,06  >0,05 >0,05
Toplam 207 12,9 130 8,1 57 3,6
P1: Pulmoner HT'nin VSD tipi ile olan iliskisi; P2: AY’nin VSD tipi ile olan iligkisi; P3: Subaortik membranin VSD tipi ile olan iligkisi.
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Ucg yasindan kiiciik cocuklarda sadece %5 ora-
ninda AY saptanirken, yasla birlikte bu oran artar ve
en sik 5-8 yas arasinda saptanir.?®* Caligmamizda
AY’nin 6. aydan sonra gériilmeye bagladig1 ve AY’si
olan hastalarin %89unun 2-10 yas arasinda oldugu
izlendi. Ayrica “doubly committed” defektlerde en
sik komplikasyon AVP ve AY gelismesidir.”* Calig-
mamizda da literatiirle uyumlu olarak bu defetlerde
en sik oranda (%57,1) AY gelistigi saptanda.

Subaortik membran olusumunun biyik
oranda perimembrandz defektlerde goriildiigiini,

sadece bir tane “doubly committed” defektin bu
komplikasyona sebep oldugunu gosteren Zielinksy
ve ark.nin® caligmasina benzer olarak bu calismada
da subaortik membran olusumuna %98 oraninda
perimembrandz defektler sebep olmaktayda.

Geriye yonelik olarak yapilan bu ¢aligma il-
kemizdeki tek merkezde izlenen izole VSD’li olgu-
lar1 iceren en bilyiik serilerden biri olup benzer
olgularin izleminde olas1 komplikasyonlar ve has-
talarin prognozlari agisindan bilgilerimizi giincel-
lememize yardimci olabilir.
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Congenital Hypothyroidism Presenting with
Prolonged Sinus Pause: Case Report

Uzamis Sinus Duraklamasi ile Bagvuran
Konjenital Hipotiroidizmli Bir Olgu Sunumu

ABSTRACT Congenital hypothyroidism is the most common endocrinological problem which leads
to irreversible mental retardation. The most common cause of permanent hypothyroidism is con-
genital factors. Hypothyroidism can manifest with cardiac abnormalities, often consisting of a com-
bination of morphological and functional changes. Sinus bradycardia, low voltage and slow
conduction are usually determined on electrocardiography. In the present report, we briefly de-
scribe a newborn with severe congenital hypothyroidism who presented with sinus pause. Sinus
pauses disappeared during follow-up after the initiation of L-thyroxine treatment.

Key Words: Newborn; hypothyroidism; sinus pause

OZET Konjenital hipotiroidizm geri doniisiimsiiz mental retardasyona neden olan en sik gériilen en-
dokrin problemdir. Kalic1 hipotiroidiye en sik konjenital faktérler sebep olur. Hipotiroidizmde mor-
folojik ve fonksiyonel degisikliklerin bir arada oldugu kardiyak anormallikler goriilebilir.
Elektrokardiyografide sinus bradikardisi, diisitk voltaj ve yavas ileti genellikle goriiliir. Bu yazida
sinus pause ile bagvuran ve ciddi konjenital hipotiroidi saptanan yenidogan bir olgu sunulmustur.
L-tiroksin tedavisi baglanan olgunun sinus duraklamas: izlemde kaybolmustur.

Anahtar Kelimeler: Yenidogan; hipotiroidi; sinus duraklamas:
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ongenital hypothyroidism (CH) is the most common endocrinolog-

ical problem in neonatal life. The developmental disorders of the

thyroid gland and the pathology of the biosynthesis of thyroid hor-
mone are the most common causes of congenital hypothyroidism.!

The patients with CH are mostly diagnosed by neonatal screening pro-
grams before the emergence of signs and symptoms. Clinical signs and
symptoms like macroglossia, poor or hoarse crying, nasal congestion, con-
stipation, lethargy, somnolence, prolonged jaundice, large fontanel and um-
bilical herniaare observed in less than 5% of the neonatal cases.!?

Thyroid hormone has important effects on cardiac function. Decreased
diastolic functions, cardiomegaly, asymptomatic pericardial effusion or car-
diac tamponade can be detected in patients with CH. Sinus pause or brady-
cardia, atrioventricular block, flattened or inverted T wave, prolonged QRS
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duration, low voltage and ventricular arrhythmia
can be seen on electrocardiography (ECG).?

We report a patient with severe congenital
hypothyroidism who presented with asympto-
matic, prolonged sinus pause and was treated with
levothyroxine.

I CASE REPORT

A male infant born to a 32-year-old healthy mother
(G2P1) by Caesarean section at the 40" week of
gestation with a birth weight of 3360 g was referred
to our hospital with bradyarrhythmia with an
onset at the postnatal 24" hour. The APGAR score
was 8/10 on the 1* and 5" minutes. On physical
examination, his body weight was 3.3 kg (50 cen-
tile), length was 48 cm (25" centile) and head cir-
cumference was 35 cm (90" centile). There were
no significant dysmorphic features, and general ex-
amination did not reveal any relevant findings ex-
cept for a posterior fontanelle of 2x2 cm and a 1/6
systolic murmur.

All biochemical, infection and blood gas pa-
rameters were well within normal ranges. The ini-
tial ECG demonstrated a normal sinus rhythm, QTc
0f 0.41 seconds and a heart rate of 150 beats/minute
(Figure 1). No major cardiac abnormalities were de-

tected by echocardiographical evaluation. Cranial
ultrasound was normal.

Numerous sinus pauses more than 2 seconds
(the longest one was 8.78 seconds) were detected
on 24 hour Holter monitorization (Figure 2a).

Patient was monitored in intensive care unit
and temporary pacemaker insertion was planned
but could not be performed because of venous ac-
cess problem. Thyroid functions were analyzed for
etiology. Thyroid function tests (TFT) at the post-
natal 5* day yielded the following values: TSH >
100 pIU/ml (0.3-5.3), FT4:0.2 ng/dl (0.7-1.4). Thy-
roid gland could not be visualized on USG.

L-thyroxine (10 pg/kg/day, PO) and isopro-
terenol (0.05 pg/kg/min) were started. On the 3™
day of the treatment, the number and the duration
of the sinus pauses started to decline (the longest
one was 3.88 seconds) (Figure 2b). Isoproterenol
was discontinued after the 4™ day of treatment. On
the 14® day of treatment, the duration of the
longest pause decreased to around 1 second (Figure
2¢).

Follow-up Holter monitoring obtained a
month later was normal and TSH was 15 pIU/ml,
FT4 was 1.3 ng/dL (0.7-1.4), without any other ab-

FIGURE 1: Initial ECG.
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The duration of the sinus pause which was 8.78 seconds was shown in this figure

FIGURE 2a: Before treatment with oral L-thyroxine: sinus pause with a duration of 8.78 seconds.

The regression of duration of the longest sinus pause to 3.88 seconds was shown in this figure

FIGURE 2b: On the 3" day of treatment: the duration of the longest sinus pause has regressed to 3.88 seconds.

The duration of the most longest sinus pause which was shorter than two seconds was shown here

FIGURE 2c: On the 14" day of treatment: the duration of the longest sinus pause is shorter than two seconds.

Pediatr Heart ] 2015;2(2) 83



Erkut OZTURK et al.

CONGENITAL HYPOTHYROIDISM PRESENTING WITH PROLENGED SINUS PAUSE: CASE REPORT

normal findings on examination. Patient is still
being followed regularly.

I DISCUSSION

Congenital primary hypothyroidism is caused by
inadequate production of thyroid hormones due to
an anatomical or a functional defect of the thyroid
gland. Its worldwide incidence is reported to be
1:3000-4000. Severe and progressive mental retar-
dation, retarded linear growth and bone matura-
tion, persistent constipation are the most specific
features. Early diagnosis especially in the first
month of life increases the success of the treatment
in developed countries.!?

Congenital hypothyroidism is classified into
permanent and transient forms. Thyroid dysgene-
sis accounts for 85 % of permanent forms while in-
born errors of thyroid hormone biosynthesis
(dyshormonogeneses) account for 10-15 % of cases.
The most common cause of the temporary form is
iodine deficiency. Less frequently, blocker anti-
bodies transmitted from the mother may also re-
sult in congenital hypothyroidism.*

The clinical manifestations are often subtle or
not present at birth. Classic features of congenital
hypothyroidism in infants usually become apparent
after around 6 weeks of age. This is likely due to
transplacental passage of some maternal thyroid
hormone, while many infants have some thyroid
production of their own. Common symptoms in-
clude diminished activity and increased sleep, feed-
respiratory  distress,
constipation, and prolonged jaundice. On examina-

ing difficulty, pallor,
tion, common signs include myxedematous facies,
large fontanels, macroglossia, a distended abdomen
with umbilical hernia, and hypotonicity.!**

Thyroid hormone has relevant effects on the
cardiovascular system. Many symptoms and signs
recognized in patients with overt hyperthyroidism
and hypothyroidism are due to increased or re-
duced activity of thyroid hormone on the heart and
the vascular system, respectively, and the related
hemodynamic derangements.>*

The hemodynamic symptoms in hypothy-
roidism result from decreased cardiac output,
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stroke volume, and blood and plasma volume. The
myocardial isovolumetric relaxation time is pro-
longed and the ratio of preejection, ejection period
to left ventricular ejection period is increased. Signs
of congestive heart failure like hypotension, edema,
orthopnea, ascites and cardiac dilatation, sinus
bradycardia can be detected. Patients with periph-
eral edema, interstitial edema of the lungs, pleural
effusion, and pericardial effusion ending up with
tamponade due to increased capillary permeability
have been reported in the literature.>®

Sinus bradycardia is the most frequent ECG
finding in hypothyroidism. The P wave amplitude
is decreased, the QT and QRS durations are pro-
longed and, as a result, the incidence of ventricular
dysrhythmia is increased. Shojaie et al. reported
torsades de pointes in a 50-year-old patient with
hypothyroidism.> Low voltage can be observed in
patients with pleural or pericardial effusions.

Sinus bradycardia or pause are bradyarrhyth-
mia forms related to sinoatrial nodal dysfunction.
Hypoxemia, vagal stimulus, increased intracranial
pressure, apnea, acidosis and central nervous sys-
tem abnormalities represent the most common
causes of bradycardia in the neonatal period. More
rarely, digoxin intoxication, hypothermia, sinus
node dysfunction and hypothyroidism lead to
bradycardia in this population.'*

Sinus pause is usually an asymptomatic condi-
tion characterized by occasional cessation of sinus
node activity from time to time. If this clinical con-
dition lasts more than 2 seconds, patients become
symptomatic and escape beats arise. Treatment of
the known reason, isoproterenol, adrenalin ad-
ministration and pacing are treatment options as in
bradycardia treatment.

Kara et al. reported sinus bradycardia postna-
tally in a neonate who had congenital hypothy-
roidism which was cured after levothyroxine

treatment.”

In the present case, attempt at temporary pac-
ing was not successful; however, sinus pauses dis-
appeared after normalization of thyroid hormones
with levothyroxine.
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In conclusion, sinus pause can be an early sign
for hypothyroidism and congenital hypothyroidism
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Cocuklarda Nadir Goriilen
Bir Kalp Kateterizasyonu Komplikasyonu:
Pstdoanevrizma Geligsmesi

A Rare Cardiac Catheterization Complication
During Childhood: Pseudoaneurysm:
Case Report

OZET Kalp kateterizasyonu islemi sirasinda ve islemden sonra gesitli komplikasyonlar goriilebil-
mektedir. Vaskiiler giris yerine bagli olusan komplikasyonlar, en sik goriilen komplikasyonlar: olus-
turur. Bunlar arasinda kanama, diseksiyon, tromboz, emboli, arteriyovenoz fistiil ve psodoanevrizma
(Yalanci anevrizma) bulunmaktadir. Psodoanevrizma, artere girilen yerde hemostazin yeterli sagla-
namamasina bagl olarak arteryal kanin ¢evre dokulara sizmast ile meydana gelir ve ¢ocuklarda nadir
olarak goriiliir. En 6nemli risk faktorii, yetersiz kompresyon yapilmasidir. Bu makalede, tanisal kalp
kateterizasyonundan dokuz giin sonra gelisen ve basarili bir sekilde tedavi edilen dokuz aylik bir
psodoanevrizma olgusu sunuldu, bu seyrek goriilen komplikasyon son literatiir bilgileri esliginde
gozden gegirildi.

Anahtar Kelimeler: Psdoanevrizma; kalp kateterizasyonu; ¢ocukluk dénemi

ABSTRACT Various complications may occur during or after cardiac catheterization procedure. The
most common complications are vascular complications seen at the puncture site. These are hemor-
rhage, dissection, thrombosis, embolization, arteriovenous fistula and pseudoaneurysm (False
aneurysm). Pseudoaneurysm that is very rare during childhood occurs when an arterial puncture site
fails to seal, thus allowing arterial blood to ooze into the surrounding tissues. The most significant risk
factor of pseudoaneurysm is inadequate compression. In this article, a nine month-old pseudoa-
neurysm case that was seen nine days after the diagnostic cardiac catheterization and treated suc-
cessfully has been presented as a rare complication as well as a review of recent related literature.

Key Words: Pseudoaneurysm; cardiac catheterization; childhood
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on yillarda dogumsal kalp hastaliklarinin tani ve tedavisinde ¢ok

onemli gelismeler olmustur. Tanisal kalp kateterizasyonu ihtiyaci azal-

mis, girisimsel islemlerin gesitliligi artmis ve yayginlagsmistir. Giinii-
miizde, kardiyak anjiyografi konusundaki bilgi ve tecriibelerin artmasiyla,
kullanilan aletlerin ve anjiyo laboratuarlarinin gelismesiyle birlikte ¢ocuk-
larda kateterizasyona bagh komplikasyon gelisme riski 6nemli 6l¢iide azal-
mistir. Komplikasyon gelisme ihtimali hastanin yas1, agirligi, klinik durumu
ve hastaligi, uygulanacak olan islemin ¢esidi, hekimin tecriibesi ve yete-
negi, islem yapilan merkezin fizik kosullari ile dogrudan iligkilidir. Kanama,
kalp ve bityitk damar perforasyonu, tamponat olugsmasi, solunum depres-
yonu, aritmiler, hipotansiyon, bobrek yetmezligi, allerjik reaksiyonlar ve

Pediatr Heart ] 2015;2(2)
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infeksiyon gelismesi gibi bircok komplikasyon ge-
lisebilecegi gibi nadir olarak 6liim de goriilebilir.
Lokal vaskiiler komplikasyonlar ise en sik goriilen
komplikasyon grubunu olusturur. Girigim yapilan
damarda kanama, diseksiyon, tromboz ve emboli
gelismesi, arteriyovendz fistiil ve psédoanevrizma
(yalanci anevrizma) olusmas: vaskiiler komplikas-
yonlar arasindadir. Psddoanevrizma, ¢ocuklarda
¢ok nadir olarak meydana gelir.!® Bu makalede,
Fallot tetralojisi tanisiyla takip edilen dokuz aylik
hastada, tanisal kalp kateterizasyonundan sonra fe-
moral arterde gelisen psédoanevrizma komplikas-
yonu olgu olarak sunuldu ve seyrek goriilen bu
durum, son literatiir bilgileri esliginde tartigilda.

I OLGU SUNUMU

Fallot tetralojisi tanisiyla takip edilen dokuz aylik
kiz hastaya tam diizeltme ameliyati 6ncesinde ta-
nisal anjiyografi islemi yapilmist1. Islem sonrasinda
herhangi bir sikayeti olmayan, antikoagiilan tedavi
kullanmayan hasta, islemden dokuz giin sonra sag
taraf kasik bolgesinde sislik sikayetiyle bagvurdu.
Bacaginda morarma, sogukluk gibi ek bir sikayeti
olmayan hastanin yapilan fizik muayenesinde ok-
sijen satiirasyonu %88 idi, diger vital bulgulari,
boyu ve kilosu yasina gére normal sinirlarda olan
hastada sternumun sol iist tarafinda daha iyi duyu-
lan 3/6 siddetinde sistolik iifiiriim tespit edildi, has-
tada kalp yetmezligi bulgular1 veya comak parmak
yoktu. Sag inguinal bolgede kateter giris yerinde
ele gelen, 2x2 cm boyutlarinda sert ve hareketsiz,
dinlemekle tftirim duyulmayan kitle mevcuttu.
Sag alt ekstremite nabizlari, rengi ve 1s1s1 normaldi.
Hastaya yiizeyel ultrasonografi goriintiilemesi ya-
pildi, sag ana femoral arterden kéken alan 20X12
mm ebatlarinda psddoanevrizma oldugu goriildii
(Resim 1). Hastaya kompresyon iglemi, ultrasono-
grafi egliginde ve ultrasonografi probu kullanilarak
basarili bir sekilde uygulandi.

I TARTISMA

Psodoanevrizmalar, arteryel girisimlerden sonra
olusabilen ciddi bir komplikasyondur, en sik iyat-
rojenik ve travmatik nedenlere bagh olarak mey-
dana gelir. Enfeksiyonlar, Behget hastalig1 veya
anastomoz kagaklari ile de olusabilir. Kanin, arter

Pediatr Heart ] 2015;2(2)

RESIM 1: Yiizeyel doku ultrasonografi incelemesinde sag ana femoral ar-
terden (beyaz oklar) kbken alan ve iginde karakteristik mavi-kirmizi tirbilan
akim paterninin izlendigi psédoanevrizma kesesi (yildiz isareti) goriimekte.

duvarinda olusan yirtiktan sizmasi sonucunda
trombiis olusmasi ve etrafinin fibréz bir kapsiille
sarilmasi ile ortaya ¢ikar. Gergek anevrizmalarda
anevrizma kesesini damar duvarina ait tabakalar
olusturur ve arter duvarinin tiim tabakalarini igerir,
psodoanevrizmalarda ise damar diginda olugan he-
matomun igine ekstravazasyon olmustur. Iyatroje-
nik psdédoanevrizma, kateterizasyon islemleri
genellikle femoral bolgede yapildig: icin en sik fe-

moral arterde meydana gelir.!™

Invaziv girisimlerden sonra psédoanevrizma
gelisme riski, tanisal islemlere gore daha fazladur.
Eriskin hastalarda yapilan ¢aligmalarda, tanisal kalp
kateterizasyonu yapilan hastalarda %0,25-6 ara-
sinda degisen oranlarda psodoanevrizma olustugu
gorilmigtiir. Giintimiizde invaziv kalp kateterizas-
yonu sayisinin artmastyla psédoanevrizma goriilme
siklig1 da artmistir ama genellikle eriskinlerde or-
taya ¢ikar, cocuklarda nadiren rastlanir. Literatiirde
de erigkinlerle ilgili ¢cok sayida olgu sunumu ve ¢a-
lismalar bulunurken ¢ocuklarla ilgili yayinlar ¢ok
azdir. Prosediiriin uzamasi, kompleks girisimsel is-
lemlerin yapilmasi, birden fazla artere ponksiyon
yapilmasi, girisim yerinin distalde olmasi, biiyiik
kateterler kullanilmasi, pithtilasma bozukluklar ve
antikoagiilan kullanilmasz ile obezite, diabetes mel-
litus ve hipertansiyon gibi faktorlerle psédoanev-
rizma olugma riski artar ama esas olarak arteriyel
girisim yerine yeterli basilmamasina bagh olarak
hemostazin tam saglanamamasi sonucunda mey-
dana gelir. Yapilan bir ¢alismada, koroner anev-
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rizma gelisen ve antikoagiilan tedavi altinda olan
Kawasaki hastalarina yapilan anjiyografi islemin-
den sonra hastalarin % 8’inde femoral arterde pso-
doanevrizma gelistigi bildirilmistir. Kateterizas-
yondan sonra olusan psédoanevrizmalarin biyiik
bir ¢ogunlugu, arteryal kilifin ¢ekilmesinden son-
raki ii¢ giin icinde, az bir kismi ise yedinci giine
kadar olan siirede meydana gelir. Nadir vakalarda
ise islemden aylar hatta yillar sonra da psédoanev-
rizma olusabilir. Psodoanevrizmalarin tanis1 Dopp-
ler ultrasonografi ile konulur, bilgisayarli tomografi
de kullanilabilir. Takipler ise ultrasonografi ile ya-
pilir. Ayirict tanida hematom, gercek anevrizma,
apse, lenfadenopati ve femoral herniasyon gibi du-
rumlar akilda tutulmalidir. Psédoanevrizmalar he-
matom ile karigabilir. Hematomlar genelde
agrihidir, ikisinin ayirimda fizik muayenede fark
edilecek en 6nemli bulgu, hematomun pulsatil ol-
mayan bir kitle seklinde goriilmesidir. Kesin tani,
Doppler ultrasonografi tetkiki yapilarak kolayca
konulabilir. Cogu hematom kendiliginden rezorbe
olarak iyilegir."¢*!"77 Bizim olgumuzda tanisal ka-
teterizasyon isleminden dokuz giin sonra psédoa-
nevrizma olustugu tespit edildi ve ultrasonografi
goriintiilemesi ile tan1 konuldu. Antikoagiilan her-
hangi bir ila¢ kullanmayan hastada psddoanev-
rizma gelismesinin sebebinin, islemden sonra
yeterli damar kompresyonu yapilmamas: olabile-
cegi distintildi.

Hastalarda klinik, lokalizasyona ve biiytikliige
baghdir, agrili pulsatil kitle fark edilerek siiphele-
nilir. Femoral arter {izerinde #iftiriim duyulabilir
veya tril palpe edilebilir. Tedavi edilmemis pso-
doanevrizmalarin tromboembolik olaylara, riiptiire
olup kanamaya, ven veya sinir basisina ve infeksi-
yon gibi durumlara yol acabilme riskinden dolay1
acil tedavi edilmesi gerekmektedir. Biiyiik psédoa-
nevrizmalarda ve antikoagiilan ila¢ kullanan has-
talarda daha erken miidahale edilmelidir.*'

Nadir psdodoanevrizmali vakalarda, 6zellikle
kii¢iik hematom olanlarda spontan rezoliisyon go-
riilebilir ama hastanin seri goriintiilemeler ile ya-
kindan takip edilmesi gerekir ciinkii psédoanev-
rizmalar unstabil lezyonlardir, progresif olarak
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biiyiiyerek cilt nekrozuna, ¢evre dokulara basiya
ve iskemi bulgularina yol agabilir. Psédoanevriz-
malarin tedavisinde ilk tercih, ultrasonografi esli-
ginde kompresyon uygulanmasidir. Kompresyon
tedavisi non-invaziv, uygulanmasi kolay, ucuz ve
etkili bir yontemdir, hastanede kalis siiresi kisa-
dir ama agrili bir islemdir. Yaklagik 10-20 dakika
stire boyunca prob kullanilarak psédoanevrizma-
nin boynuna basi yapilir ve bu islem birkag kere
tekrarlanir. Hastalarin %75-98’inde etkili olur.
Uzun stireli kompresyona bagli olarak arteriyel
veya venoz staz geligebilir. Bagarisiz olunmas: ha-
linde yine ultrasonografi esliginde lokal trombin
enjeksiyonu yapilabilir. Bu tedavi yénteminin ba-
sar1 orani, ultrasonografiyle yapilan kompresyon
islemine gore daha yiiksektir, psddoanevrizmanin
tekrarlama orani da daha diisiiktiir ama pahali bir
tedavidir ve seyrek olarak tromboembolik olay-
lara, riiptiire veya anafilaksi gibi allerjik reaksi-
yonlara yol acabilir. Bu yontemlerle bagarili
olunamadiginda veya ciltte erozyon, basi bulgu-
lar1 gelistiyse veya hematom genislemeye devam
ediyorsa acil olarak cerrahi tedavi uygulanmali-
dir. 11k iki tedavi yonteminin yayginlagmasiyla,
daha 6nceleri tek tedavi secenegi olan cerrahi mii-
dahale daha az kullanilir olmustur. Cerrahi tedavi
ile primer veya greft kullanilarak tamir yapilabi-
lir, hastanin ortalama 5-7 giin kadar hospitalize
edilmesi gerekli olur. Ultrasonografi esliginde
salin enjeksiyonu ve koil kullanilarak anevrizmal
kan akiminin tikanmasi gibi tedavi secenekleri de
bulunmaktadir.6®!> Hastamizda, ultrasonografi
ile kompresyon islemi basarili bir sekilde ve her-
hangi bir komplikasyon gelismeden yapilmistir,
hastanin islemden sonraki bir aylik takibinde re-
kiirrens olmamistir.

Sonug olarak, anjiyografi islemi uygulanmig
bir hastada fizik muayenede arter trasesi iizerinde
pulsatil bir kitlenin saptanmasiyla psédoanevriz-
madan siiphelenilmelidir ve mutlaka ultrasonografi
gortintiilemesi yapilmalidir. Cocuklarda nadir ola-
rak goriilen ve 6nemli sorunlara yol agabilen bu
komplikasyonun gelismemesi i¢in girisim yerine
yeterli basinin yapilmasi gerekmektedir.

Pediatr Heart ] 2015;2(2)
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Basaril1 Kryoablasyon

ABSTRACT Focal atrial tachycardia (FAT) is the least common type of supraventricular tachycardia
(SVT), accounting for 10-15% of SVT patients referred for further evaluation. It is often difficult to
explain the underlying mechanism of FAT through electrophysiological testing, and there is limited
practical information for ablation of such arrhythmias. Achieving an accurate endocardial mapping
with the use of traditional catheters may be quite challenging, even when advanced electroanatomic
mapping systems are employed. The noncontact mapping system has recently become popular, com-
monly used to identify the endocardial localization of ectopic activity through atrial geometry and
virtual unipolar electrograms. One of the least common localization of FATs is known to be the para-
Hisian region, and although RF ablation can achieve high success rate with long-term efficacy, it
may pose a high risk of complete heart block. In such cases, electroanatomic mapping and the use of
cryoablation may improve the possibility of safe ablation. In our case, the electrophysiological ex-
amination and ablation procedure were performed using a three-dimensional (3D) mapping system
(EnSite Velocity; St. Jude Medical Inc., St. Paul, MN, USA), and no fluoroscopy was used during the
procedure. Here, we report a case of focal atrial tachycardia with para-Hisian origin in a 15 year-old
male, successfully treated by cryoablation therapy with 6 mm-tip cryocatheter.

Key Words: Tachycardia; focal atrial; catheter ablation

OZET Fokal atriyal tagikardi (FAT), en az goriilen supraventrikiiler tasikardi (SVT) tipidir ve refere
edile SVT hastalarinin %10-15’ini olusturur. Elektrofizyoloji laboratuvarinda FAT altinda yatan me-
kanizmay agiklamak genellikle zordur ve bu aritmilerin ablasyonu igin pratik bilgiler sinirlidir.
Dogru endokardiyal haritalama, geleneksel kataterlerin kullanimiyla ve elektro-anatomik sistemle-
rin yardimina ragmen zor olabilir. Temassiz haritalama sistemi, atriyal geometri ile sanal unipolar
elektrogramlardan ektopik aktivitenin endokardiyal lokalizasyonun saptanmasi i¢in son zamanlarda
sik kullanilmaya baglanmustir. Bilindigi gibi FAT larin en az gériildiigii lokalizasyonlardan biri para-
hisian bolgedir ve RF ablasyon ile yiiksek oranda, uzun siireli basar1 elde edilmesine ragmen blok go-
riilme ihtimali yiiksek olabilir. Bu gibi durumlarda, elektroanotomik haritalama ve kryoablasyon
kullanimi giivenli ablasyon olanagini artirabilir. Elektrofizyolojik ¢aligma ve ablasyon iglemi ti¢ bo-
yutlu haritalama sistemi (EnSite Velocity; St. Jude Medical Inc., St. Paul, MN,USA) kullanilarak ve
islem sirasinda floroskopi kullanilmayarak yapilir. Burada, para-hisian kaynakl fokal atrial tagikar-
disi olan 15 yasinda erkek hastanin, 6 mm-tip cryokateter ile basarili kriyoablasyonu sunuldu.

Anahtar Kelimeler: Tagikardi; fokal atriyal; kateter ablasyonu
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ocal atrial tachycardia (FAT) is the least common type of supraven-
tricular tachycardia (SVT), accounting for 10-15% of SVT patients re-
ferred for electrophysiological (EF) testing. The incidence of focal
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atrial tachycardia has been reported to be similar
in men and women.! Focal atrial tachycardias
(FATSs) tend to arise from well-defined anatomic
regions in the right and the left atrium. They usu-
ally occur along the crista terminalis (31%), in the
right atrium (73%), as well as in the vicinity of the
pulmonary veins (PVs) (19%) and in the left atrium
(27%). Less frequently, they can originate from the
aortic cusps, coronary sinus, ostium (10%), tricus-
pid (22%) or mitral annulus (4%), septum (right
and left 3.6%) or rarely para-Hisian region (11%)
and appendages (right and left 3.6%).2% Clinically,
patients with AT may present with varying degrees
of symptoms, ranging from mild to overt conges-
tive heart failure due to tachycardia induced car-
diomyopathy.® Focal atrial tachycardias are often
difficult to treat medically. In this regard, the in-
troduction of radiofrequency (RF) ablation has for-
tunately brought increasing success rates with
long-term efficacy.” However, RF ablation of para-
Hisian FATs originating in close proximity to the
atrioventricular node or the bundle of His is often
challenging, requiring meticulous mapping to
avoid complete heart block that may be induced by
ablation procedure. In such cases, 3D mapping and
the use of cryoablation may improve our ability to
achieve safe ablation of para-Hisian FATs.2?

Here, we report a case of FAT with para-
Hisian origin, who was successfully treated with
cryoablation therapy under the guidance of 3D
electroanatomic mapping.

I CASE REPORT

A 15-year-old male patient presented to another
institution with a complaint of palpitation. Diag-
nosed with FAT, the patient received long-term
drug therapy with metoprolol first and then sotalol
for 5 years. However, as the treatment failed to re-
duce the frequency of FAT episodes, the patient was
referred to our center for ablation therapy. The elec-
trocardiography (ECG) showed frequent supraven-
tricular beats (Figure 1), while Holter ECG
demonstrated frequent 170-190 bpm sustained/ non-
sustained long RP tachycardia episodes. His
echocardiographic measurements were within nor-
mal limits. We decided to perform an electrophys-
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FIGURE 1: Patient’s first ECG.

iological study (EPS) and an ablation procedure.
The patient provided written informed consent.
Under general anesthesia, after the introducer
sheaths were introduced via the right and left
femoral veins, catheters for a diagnostic electro-
physiology study (HRA, CS, RV) were placed in the
right atrium (RA), coronary sinus (CS) and right
ventricle (RV). Using 3D EnSite Velocity system
(St. Jude Medical Inc., St. Paul, MN, USA), a 3D
anatomical reconstruction of the right atrium was
obtained, and basic measurements were performed
(AH interval: 80 msec, HV interval: 45 msec, PR:
120 msec, QRS: 85 msec, QT: 320 msec, BCL: 600
msec, WCL: 340 msec, VA block: 500 msec). As the
patient had VA dissociation at 500 msec, the acces-
sory pathway was eliminated as the cause of tachy-
cardia. During Ensite system-guided atrial mapping
and determining WCL, long RP atrial tachycardia
with TCL of 385 msec and a different P-wave mor-
phology (negative in V1 and biphasic in aVL) were
induced. During supraventricular tachycardia,
some P waves were not conducted to the ventricle.
The patient's tachycardia was not continuous, but
1 or 2 sinus beats were followed by repetitive non-
sustained atrial tachycardia (Figure 2). EnSite sys-
tem-guided activation mapping during FAT
episodes identified the focus of the tachycardia
within 1 cm above the bundle of His. Earliest onset
time in front of P-wave was estimated by activa-
tion mapping (103 msec) and conventional map-
ping with surface ECG (48 msec). The propagation
mapping showed that tachycardia spread out to the
whole atrium from the same region, and this sec-
tion was marked as lesion under the guidance of
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the EnSite. We decided to continue the ablation
procedure with a cryocatheter, because the 3D
mapping localized the focus of tachycardia in close
proximity to the bundle of His. As the 3D mapping
showed that the focus of tachycardia was in the
para-Hisian region, the previously mapped site was
reached with a 6-mm tip cryoablation catheter
(Freezor; Medtronic Inc., Minneapolis, MN, USA).
During SVT, cryoablation mapping was performed
at -70°C, which eliminated the tachycardia after 3
seconds (Figure 3). Here, a total of 7 cryoablation
lesions (first two 240-second duration lesions and
the remaining five 360-second lesions) were deliv-
ered (Figure 4). Since the programmed atrial stim-
ulation performed during and after the delivery of
ablation lesions failed to induce SVES or tachycar-
dia, a 30-minute waiting period was maintained to
confirm the ablation effect. When SVES-SVT could
not be induced spontaneously or with or-
ciprenaline after the 30-minute waiting period, the
procedure was finalized without complications. At

the end of the procedure, the patient was in normal
sinus rhythm (Figure 3). The total procedure time
was recorded as 170 minutes, with a fluoroscopy
time of 0 minute. After performing a 24-hour
Holter ECG monitoring, the patient was dis-
charged. During 6 months of outpatient follow-
up, the patient had no complaints or relapse of
SVT.

FIGURE 2: Focal atrial tachycardia seen on 12-channel ECG of electro-
physiological examination.

FIGURE 3: Disappearance of focal atrial tachycardia during cryoablation.
Blue Arrow: Return from the focal atrial tachycardia to normal sinus rhythm.

ABLd: Distal of ablation catheter; ABLp: Proximal of ablation catheter; CS: Coronary sinus catheter; RVAd: Distal of right ventricle catheter; RVAp: Proximal of right ventricle catheter.
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FIGURE 4: Cryoablation of FAT focus in close proximity to HIS under electroanatomic mapping
ABL C: Ablation catheter; ASD: Atrial septal defect; CS: Coronary sinus; CS: Coronary sinus catheter; IVC: Inferior vena cava; LAT: Lateral position; LAO: Lateral left oblique position;
LSPV: Left superior pulmonary ven; SVC: Superior vena cava; RA: Right atrium; RSPV: Right superior pulmonary ven.

I DISCUSSION

The ACC/AHA/ESC Practice Guidelines recom-
mend the use of catheter ablation in Class I cases
of FAT with sustained tachycardia or symptomatic
recurrence.' Therefore, in line with the recom-
mendations by ACC/AHA/ESC Practice Guide-
lines, we decided to proceed with ablation
procedure, as indicated by the clinical status and
Holter ECG findings of the patient. Catheter abla-
tion of focal atrial tachycardia (FAT) has been
proven a safe and effective procedure, with re-
ported success rates varying between 77% and
100%. However, ablation of para-Hisian FATs,
which originate near the AV node and bundle of
His region, is often difficult and requires careful
mapping to avoid inducing complete heart
block."”!® Majority of FAT cases with site of tachy-
cardia origin near the bundle of His can be effec-
tively treated with cryoablation. Cryoablation
procedure allows testing of potential ablation sites
by adhering the catheter tip to the target tissue, and
chilling down these sensitive tissues creates a re-
versible electrical effect. Provided that there is no
risk of producing complete heart block, the
catheter tip can be further chilled to even lower
temperatures to create a permanent lesion.®? The
most distinctive feature of our case is that the pa-
tient was successfully treated with cryoablation
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therapy, employed due to the immediate proximity
of FAT origin to the para-Hisian region.

The current literature contains limited data on
the association between substrate specificity and
origins of atrial tachycardia. Previous studies in this
field have demonstrated that resected atrium sam-
ples containing atrial tachycardia have a potential
for spontaneous depolarization and slow-response
action. This finding explains the probable mecha-
nism of FAT resulting from or around low voltage
zone and underlying causes of the disease. Non-
contact unipolar electrocardiograms in the low-
voltage zone demonstrate wide and low-amplitude
potentials, reflecting a non-uniform anisotropic
conduction and delay through deficient right
atrium tissue. This has been associated with atrial
fibrosis resulting from proliferation of smooth mus-
cle cells and collagen fibers surrounded by the en-
docardial membrane."

The diagnosis of FAT is typically based on sur-
face ECG findings and clinical features of arrhyth-
mia. The differential diagnosis should rule out sinus
tachycardia, AVNRT, AVRT, as well as macroreen-
trant AT. The ECG recordings generally, but not al-
ways, demonstrate long-RP tachycardia. While RP
relationship is fixed in typical AVNRT and AVRT,
it is variable or independent in FAT cases. When the
velocity has increased, the atrioventricular nodal
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conduction is reduced, leading to a marked short RP
tachycardia.'? In the differential diagnosis for sinus
tachycardia, the use of P-wave morphology might
prove quite helpful. If tachycardia manifests with
recurrent heart rate variability, exhibiting warm-up
and cool-down phases, as well as acceleration or de-
celeration in heart rate within 30 seconds, then focal
atrial tachycardia should be considered to be arising
from the superior crista terminalis.'>!* On the other
hand, macroreentrant AT may feature significant
fluctuations in the RR intervals.!

Surface ECG findings may yield important data
in localizing the anatomic site of origin for FAT.
Kistler et al developed and published an algorithm
for localization of FATs based on the P-wave mor-
phology on the surface ECG. According to this al-
gorithm, a P wave morpholFogy, positive in V1 and
negative in lead I, and aVL, suggests a FAT with left
side origin.” Based on this principle, our patient’s
FAT was localized in the para-Hisian region (P
waves negative in V1 and V2, biphasic in V3 and
aVL, positive in V4, lead I, lead I, lead III, and aVF).

Three-dimensional (3D) mapping systems offer
numerous benefits in the ablation of focal atrial

tachycardias. In general, such systems allow 3D re-
construction of the heart chamber suspected to be
the origin of the tachycardia. If mapping is per-
formed during sustained AT, these systems can pro-
duce an activation map identifying the site of origin
for atrial activation, which can then be targeted for
ablation. The 3D mapping systems is also able to dis-
play the tip of the ablation catheter moving in the
generated 3D image. Along with these advantages
in three-dimensional mapping, the EnSite Velocity
system is used to reduce the fluoroscopic exposure.
Finally, 3D systems enable the marking of interest-
ing sites that are noted during the mapping process.
Marking of the His “cloud” to show areas to avoid
during ablation can be quite a supportive feature,
particularly in cases of para-Hisian FAT.3#

In conclusion, 3 Dimensional mapping systems
provide a straightforward approach that can iden-
tify the site of origin for FATs, even if these ar-
rhythmias are unstable or non-sustained. In
addition, electroanatomic-mapping of the His
cloud and the use of cryoablation may significantly
improve our ability to achieve safe ablation of focal
atrial tachycardias arising from para-Hisian region.
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Yaygin Asitle Seyreden Idiyopatik
Restriktif Kardiyomiyopatili Olgu

Idiopathic Restrictive Cardiomyopathy with
Massive Ascite: Case Report

OZET Restriktif kardiyomiyopati son evreye kadar ventrikiillerin sistolik fonksiyonunun korun-
dugu, diyastolik disfonksiyonla karakterize ayr ve nadir bir kardiyomiyopati tiiriidiir. En belirgin
ozelligi ventrikiil duvar kalinliginin normal ve atriyumlarin belirgin genislemesidir. Tek etkili te-
davisi kalp transplantasyonu olan ve diger kardiyomiyopati tiirleri arasinda en kotii prognoza sahip
hastaliktir. Restriktif kardiyomiyopati ¢ok nadiren yaygin asite neden olur. Bizde iki buguk yildir
izlenen ve karinda asit gelismesi nedeniyle klinigimize bagvuran idiyopatik restriktif kardiyomi-
yopati tanili bes yagindaki kiz olguyu sunduk. Restriktif kardiyomiyopatinin asitle birlikteligi nadir
olmas1 nedeni ile olgunun ilging olabilecegini diisiindiik.

Anahtar Kelimeler: Asit, cocuk, restriktif kardiyomiyopati

ABSTRACT Restrictive cardiomyopathy (RCM) is a rare and distinct form of cardiomyopathy char-
acterized by diastolic dysfunction but intact systolic function until later stages of the disease. The
main features are marked atrial enlargement, and normal ventricular wall thickness. Among the dif-
ferent types of cardiomyopathies, RCM has the worst prognosis, especially in pediatric cases where
heart transplantation is often the only effective treatment. Restrictive cardiomyophthy is an ex-
tremely rare cause of massive ascites. We present here a five years old female patient who admit-
ted to the emergency unit with ascites and has been on follow-up for 2.5 years with idiopathic
restrictive cardiomyopathy. We think that the present case is interesting as the association of re-
strictive cardiomyopathy and ascites is very rare.

Key Words: Ascites, child, restrictive cardiomyopathy

Pediatr Heart ] 2015;2(2):95-8

estriktif kardiyomiyopati (RKM) ¢ok nadir goriilen ve biatriyal ge-

nisleme ile karakterize, genellikle son evreye kadar ventrikil sisto-

ik fonksiyonlarinin korundugu, prognozu kétii olan bir hastaliktir.!
RKM, c¢ocuklarda goriilen kardiyomiyopatili olgularin yaklasik olarak
%>5’inden azini olusturur. RKM idiyopatik olabilecegi diger hastaliklarla
iligkili de olabilir. Infiltratif ve noninfiltratif miyokardiyal hastaliklar, depo
hastaliklari, endomiyokardiyal hastaliklar, miyokardit ve kalp transplan-
tasyonu sonrasi ortaya ¢ikabilen diyastolik disfonksiyon ve biatriyal genis-
leme ile karakterize bir hastaliktir (Tablo 1).!* RKM’nin tek etkili tedavisi
kalp transplantasyonudur.! Biz de karinda yaygin asitle birlikteligi nadir
seyreden idiyopatik restriktif kardiyomiyopatili olguyu sunmay1 amagcladik.
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I OLGU SUNUMU

Idiyopatik restriktif kardiyomiyopati tanisi ile
yaklagik olarak iki buguk yildir izlenen 5 yagin-
daki kiz olgu, karinda yaygin asit gelismeye bas-
lamasi nedeni ile klinigimize bagvurdu. Yapilan
fizik muayenesinde genel durumu orta, dispneik
ve takipneikti, solunum sayis1 45/dk, kalp hiz
132/dk, hafif tasikardik ve boyunda hafif venoz
dolgunluk vardi. Dinlemekle mezokardiyak odakta
3/6 sistolik {ifliriim ve karin muayenesinde karin
cevresinin belirgin artmis oldugu (Resim 1) ve 4-5
cm hepatomegali tespit edildi. Yapilan laboratuvar
tetkiklerinde anlaml olarak platelet 588000/mm?,
albiimin 2,9 g/dL, AST 24U/L, ALT 19U/L, triglise-
rit 66 mg/dL, total kolesterol 132 mg/dL, aPTT 32.7
sn, PTZ 16.7 sn, INR 1.24, brain natritiretik peptid
(BNP) 430 pg/ml. Parasentez ile alinan periton si-
vis1 transiida vasfinda olup, pH 7,59, LDH 160U/L,
glukoz 87 mg/dL, amilaz 17U/L, trigliserit 73mg/dL,
total kolesterol 38 mg/dL. Batin ultrasonografisinde
batin iginde yaygin asit oldugu gorildi. Gogiis fil-
minde kardiyomegali (kardiyotorasik oran 0,55) ve
pulmoner konjesyon vardi. Elektrokardiyografide
(Resim 2) uzun ve bifazik P dalgas1 vardi. Transto-
rasik ekokardiyografide (TTE) (Resim 3), belirgin
biatriyal genisleme, normal sol ventrikiil sistolik
fonksiyonu (EF %75), diyastolik disfonksiyon sap-

TABLO 1: Cocuklarda restriktif kardiyomiyopatinin

RESIM 1: Olguda karindaki asit gériintiis.

RESIM 2: EKG DIl derivasyonunda uzun ve bifazik P dalgasi goriintiist.

nedenleri.!
Familyal Glikojen depo hastaligi
Skleroderma Endomiyokardiyal fibrozis
Miyokardit Hipereozinofilik sendrom
Kalp transplantasyonu Endokardiyal fibroelastozis
Psédoksantoma elastikum Karsinoid
Diyabetik kardiyomiyopati Metastatik kanserler
Amiloidozis ilaglar
Sarkoidozis Antrasiklinler
Gaucher hastalgi Serotonin
Hurler hastaligi Busulfan
Yag infiltrasyonu Ergotamine

Hemokromatozis
Fabry hastaligi
Idiyopatik
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RESIM 3: TTE'de biatriyal genisleme.
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tand1 (mitral pik akim hizlar1 olan erken hizh dolug
velositesi (E);1,12m/sn, ge¢ dolus pik velositesi (A)
0,41m/sn (E/A; 2,73) artmisti, mitralde hafif, tri-
kiispitte ise onemli yetersizlik saptandi. Trikiispit
yetersizliginden hesaplanan sag ventrikiil sistolik
basinc1 yaklagik olarak 40mmHg olarak hesaplandi.
Olgunun etyolojiye yonelik tetkikleri hastaligin
baglangicinda (2,5 yasinda) bagka bir merkezde ya-
pildigindan, etyolojik arastirma yeniden yapilmada.
Onceden yapilan tetkikleri incelendiginde (infilt-
ratif ve depo hastaliklar: i¢in metabolik tarama, mi-
yokardit i¢in viral testler, konstriktif perikardit i¢in
kardiyak MR, ailevi tip i¢in ailesel 6ykii sorgula-
masi1, amiloidozis ve hemokromatozis taramasi ve
ila¢ kullanim 6ykiisii ) etyolojide bir neden bulu-
namadig1 6grenildi. Olgu idiyopatik restriktif kar-
diyomiyopati olarak degerlendirildi. Asite neden
olabilecek diger hastaliklar; portal hipertansiyon
(portal ven trombozu, siroz, hepatik fibrozis), hi-
poalbuminemi, enfeksiyon (viral testler, spontan
bakteriyel peritonit, sekonder peritonit, fungal pe-
ritonit, tiibetkiiloz peritoniti, sitomegalovirus),
siloz asit, iiriner nedenler ve hipotiroidizm gibi
ekarte edildi. Yapilan tiim batin USG, olgu ¢ocuk
gastroenterolog uzmani ile beraber degerlendirildi.
Asitten kaynaklanan belirgin distansiyondan do-
lay1 tedavi amagl parasentezle asit bosaltildi. Des-
tekleyici tedavi olarak Ca-kanal blokeri, furosemid,
aldakton ve aspirin baglandi. Ayrica batindaki asi-
tin stirekli tekrarlamasi nedeni ile 6nceleri 45
giinde bir parasentezle asit bosaltilirken, son do-
nemlerde bu iglem 15-20 giinde bir yapilmaya bas-
land:1. Bu arada olgu kalp transplantasyonu listesine
Hastanin ailesinden

alindi. “Bilgilendirilmig

Onam” alindi.

I TARTISMA

Diinya Saglik Orgiitii tarafindan kardiyomiyopati-
ler dilate, hipertrofik, restriktif ve aritmojenik sag
ventrikiil kardiyomiyopatisi olmak iizere dort si-
nifa ayrilmistir. RKM en az goriilen kardiyomiyo-
patidir. Cocuklarda kardiyomiyopatilerin yaklagik
olarak %2,5-5’ini RKM olugturmaktadir.? Cocuk-
larda siklikla idiyopatik RKM goriilmesine ragmen
eriskinler de amiloidozise bagli RKM daha sik go-
rilmektedir. Ayrica RKM’li hastalarda {i¢ tane gen

Pediatr Heart ] 2015;2(2)

mutasyonu tanimlanmistir; transthyretin, desmin
ve troponin I. Transthyretin mutasyonlar siklikla
erigskinlerde amiloidozise bagli RKM’lerde goriiliir-
ken, desmin mutasyonlarinda tek basina RKM ge-
lisebildigi gibi beraberinde iskelet miyopatisi de
goriilebilir. Troponin I mutasyonlar1 ise RKM ve
hipertrofik KMP hastalarinda tanimlanmistir.
RKM’nin semptomlar: hafif olgularda juguler
venoz dolgunluk olurken ileri evrelerde mitral ve
trikiispid kapak yetersizligi ifiirtimii, pulmoner
konjesyon, asit ve 6dem goriilebilir.!* RKM’de ¢ok
nadir ve hastaligin ileri evrelerinde asit goriilebi-
lir. Muhtemelen olgumuzda da goriildigl iizere
RKM’de gelisen diyastolik disfonksiyon ve 6nemli
trikiispit kapak yetersizligi ile ilintili artan sag kalp
yetersizligi tablosu sonucu asit meydana gelir. Tri-
kiispit kapak yetersizliginde, sistol sirasinda sag at-
riyuma kacan kan akimi, ortalama sag atriyum
basincinda artiga, sag ventrikiiliin diyastolik hacim
yliklenmesine ve dilatasyonuna neden olur. Uzun
stireli hacim yiiklenmesi sonras: sag ventrikiil sis-
tolik iglevinde de bozulma baglar. Tedavide ge¢ ka-
lindiginda ise geriye doniisimsiiz hale gelir.
Hepatomegali, sistemik vendz gollenme, asit ile bir-
likte sag ventrikiil yetersizliginin diger bulgulan
ortaya cikar.>®

Tan1 da EKG siklikla yararhdir; yaklagik ola-
rak olgularin %90 oraninda anormaldir. Biatriyal
genisleme (uzun ve bifazik P dalgas1), ST segment
depresyonu ve ST-T dalga anormallikleri siklikla
goriiliir. Ayrica olgularin yaklasik olarak %15’inde
aritmi ve iletim anormallikleri veya her ikisi bir-
likte goriiliir. En sik atriyal flatter olmak iizere
ikinci ve tigiincii derece AV blok, atriyal fibrilas-
yon, atriyal tasikardiler, ventrikiiler tagikardiler ve
supraventrikiiler tagikardiler rapor edilmistir.!
Bizim olguda aritmi olmamasina ragmen EKG’de
biatriyal genislemeyi yansitan uzun ve bifazik P
dalgas: vardi. Ayrica RKM’li olgularin %90’1nda
gogiis grafisi anormaldir; kardiyomegali ve pulmo-
ner konjesyon en yaygin anormalliklerdir." Olgu-
muzda telekardiyografide kardiyo-torasik index
genis izlendi (0,55). RKM’li olgularda tani genel-
likle TTE ile konulur; 2D incelemede klasik vaka-
larda ve olgumuzda da gorilldigi tizere biatriyal
genisleme, ventrikiil boyutlarinda kii¢iilme gorii-
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liir. Sol ventrikiil sistolik fonksiyonu tipik olarak
normal ya da normale yakindir, ayrica ventrikiilde
dilatasyon ve hipertrofi bulunmamaktadir. Kons-
triktif perikardit yoniinden perikard kalinligi da 2D
goriintiilemede degerlendirilebilir. Eger kalp bos-
luklarinda trombus varsa 2D incelemede saptana-
bilir. Ciinki idiyopatik RKM’li olgularin yaklasik
olarak %21’de trombotik ya da embolik olaylar ta-
nimlanmuigtir. Diyastolik disfonksiyon i¢in Dopp-
ler incelemede tipik olarak mitral pik akim hizlar
olan erken hizli dolug velositesi (E) ile ge¢ dolus
pik velositesi orani (E/A) artmistir. Ayrica kisa
mitral deselerasyon zamani, artmig pulmoner ven
atriyal “reverse” akim ve siiresi, ayrica pulmoner
ven atriyal “reverse” siiresi mitral kapaga gore
daha artmigstir. Kardiyak kateterizasyon da RKM’'li
hastalarin tanisi ve degerlendirilmesinde faydal
olabilir. Konstriktif perikardit ile RKM arasindaki
farki gostermede yardimci olmasina ragmen,
hemen hemen tiim hemodinamik 6zellikler 6rtii-
sebilir. Tipik olarak her iki hastalikta da kardiyak
kateterizasyon siiresince basing trasesinde erken di-
yastolik egim ve sonrasinda plato patterni (karekok
isareti) goriiliir. RKM’de sol ventrikiil end-diyasto-
lik basinci, sol atriyum basinci ve pulmoner kapil-
ler wedge basinci belirgin olarak yiiksek bulunur
ve sag atriyum ve sag ventrikiil end-diyastolik ba-
sincindan en az 4-5mmHg daha yiiksek saptanir.

Ayrica RKM'li olgularda kateter sirasinda pulmo-
ner arter basinci yiiksek bulunur. Basglangicta pul-
moner vaskiiler rezistans (PVR) indeksi normalden
13,6 U/m?e kadar ¢ikabilir.!-¢10

RKM’de prognoz kétiidiir; olgularin yarisi tani
konduktan sonra iki yil i¢inde kaybedilirken, ayn1
stire i¢cinde hipertrofik KMP’lerin %12,7’si dilate
KMP’lerin ise %13,6’s1 kaybedilir. RKM’de 6liimle-
rin ¢ogu kalp yetersizligi ve ani 6lim ile iliskilidir.
Ayrica kalp yetersizliginden dlen olgularda akciger
grafisinde kardiyomegali ve konjesyon olmasi, ol-
gunun 5 yagindan biiyiik olmasi, tromboembolizm
mevcudiyeti ve yitksek PVR kotii prognozu goste-
rir. RKM’de mevcut tedaviler sadece destekleyici
mabhiyettedir. Bu yiizden tek etkili tedavi kardiyak
transplantasyondur. Yapilan ¢aligmalarda olgularin
%50’sinin o6ldiigi, %30 unun cesitli ilag tedavileri
ile yasamini siirdiirdiigii ve geri kalan %20’sinin ise
transplantasyona gittigi bildirildi. Kalp nakli olan
olgularin %801 hayatta kalmaktadir.!>¢

Sonug olarak karinda asit gelisen olgularda
RKMP’nin gozoéniinde bulundurulmas: ve idiyopa-
tik RKMP’li yoniinden arastirilmas: geregidiyopa-
tik RKMP’nin ¢ocuklarda prognozun ¢ok kotii
olmasi nedeni ile belirgin pulmoner hipertansiyon
gelismeden kalp nakli isleminin yapilmasindan
bagka yol kalmamaktadir.
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Intraoperative Insidental Finding:
Original Image

Parsiyel Konjenital Perikard Yoklugu:
Intraoperatif Insidental Bulgu

ongenital absence of the pericardium (CAP) is an uncommon fin-
C ding that may or may not be symptomatic. The finding may be iso-

lated or associated with complex heart disease.! Left-sided absence of
pericardium is more common than right-sided absence, which lead to her-
niation of the lung, cardiac chambers, and great vessels through pericardial
defect.? CAP is almost always detected intraoperatively during intrathora-
cic surgeries for an unrelated condition or postmortem.? The complications
associated with this condition depend on the extent of the pericardial de-
fect. Patients with complete absence of the entire pericardium or absence
of the whole left or right side are typically asymptomatic and usually has an
excellent prognosis.* However, pericardiectomy or pericardioplasty may be
used to surgically widen the defect in case of herniation or a high likeli-
hood of herniation during partial defects.?

We present a case of partial absence of pericardium which is diagnosed
at surgery. The patient was 6 month old boy with a diagnosis of pulmonary
valve atresia, intact interventricular septum, hypoplastic right ventricle and
single ventricle pshylogy. At history, he was operated for palliation (left
MBT shunt via thoracotomy) at
third day of life. The patient
was planned for bidirectional

cavopulmonary shunt opera-
tion; at surgery mediastinum
was reached though the me-
dian sternotomy. After total
removal of thymus gland the
partial pericardial defect was

seen (Figure 1). There was no

herniation of the great vessels FIGURE 1: Computed tomography imaging (axial view)
showed the partial absence of pericardium and the exten-
sion of part of the thymus tissue into the pericardial cavity

(asteriks).

or left atrium. The patient was

asymptomatic. The pericar-

99



Onur ISIK et al. PARTIAL CONGENITAL ABSENCE OF THE PERICARDIUM: INTRAOPERATIVE INSIDENTAL FINDING: ORIGINAL IMAGE

dium was opened, the Glenn shunt was done and
the left BT shunt was ligated. After cardiac repair
the pericardium was resected for avoiding to pre-
vent herniation,strangulation and compressing of
heart chambers and any coronary artery. The pa-
tients preoperative imaging studies re-evaluated;
computed tomography showed the partial absence
of pericardium and the extension of the thymus tis-
sue into the pericardial cavity through the defect

(Figure 2). After an uneventfull recovery the pati-

ent discharded home at fifth postoperative day. FIGURE 2: Surgical view showing the partial absence of the left pericardium.
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A Case Report of Aortic Atresia with
Normally Developed Ventricles and
Malpositioned Septum Primum:
Original Image

Normal Geligmis Ventrikiilleri ve
Septum Primum Malpozisyonu Olan
Aortik Atrezi Olgusu

1-day-old, 3.5 kg, female patient with a prenatal diagnosis of con-

genital heart disease was referred to our clinic after birth in a stable

condition with an arterial oxygen saturation of 90%. The echocar-
diographic study revealed situs solitus levocardia, well developed right and
left ventricules with aortic atresia and hypoplasia of ascending aorta, a large
ventricular septal defect and patent ductus arteriosus, abnormal pulmonary
venous return due to malposition of the atrial septum and pulmonary hyper-
tension. The aortic arch as well as the ascending aorta and the coronary ar-
teries were filled in a retrograde manner from ductus arteriosus [Figure 1a,
b, Video 1 (you can watch video in website www. turkpedkar.org.tr of Tur-
kish Pediatric Cardiology and Cardiac Surgery Society) ]. The abnormal pul-
monary venous return due to malposition of the atrial septum was verified
by computed tomography (CT) imaging (Figure 1c-f). Prostaglandine E1 in-
fusion was iniated for ductus patency and ductal stenting was planned. Pal-
liative bilateral pulmonary banding was performed prior to biventricular

correction.!?

Aortic atresia associated with an adequately developed left ventricle
and mitral valve has been reported as a rare, discrete entity.> A complica-
ting factor in our patient would be the treatment of anomalous pulmonary
venous drainage to the right atrium caused by malposition of the septum
primum. Septum primum malposition is a rare reason for abnormal pulmo-
nary venous return evolved due to developmental abnormality of the su-
perior limbic band of the septum secundum especially seen in visceral
heterotaxy with polysplenia which is known to be associated with absence
of superior limbic band and it is even rarer in asplenic or normally formed
spleen as it was in our patient.? To the best of our knowledge there is no re-
ported association of aortic atresia with malposition of septum primum. We
want to report this patient with this rare intracardiac pathology who had
demonstrative CT and echocardiographic images.
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FIGURE 1: a: Modified echocardiographic suprasternal view of aortic arch, b: echocardiographic apical four chamber view, ¢-d: Axial Multi dedector computed
tomography(MDCT) angiography image, e-f: volume rendering MDCT image.

AAo: Ascending aorta; Arch: Aortic arch; BT: Brachiocephalic trunk; DAo: Descending aorta; RA: Right atrium; MPA: Main pulmonary artery; LPA: Left pulmonary artery; RPA: Right pul-
monary artery; PDA: Patent ductus arteriosus; RLPV: Right lower lobe pulmonary vein; LLPV: Left lower lobe pulmonary vein. Short white arrows: malposition of the septum primum.
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“Online Makale” linkini tiklayiniz (Yalnizca bu yolla gdnderilen makaleler isleme alin-
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Dergiye génderilen makale bicimsel esaslara uygun ise, editdr ve en az yurt igi-yurt disi
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* Makaleye hicbir asamada, yayin haklari devir formunda imzasi bulunan yazarlar di-
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YAYIN KURALLARI
BILIMSEL SORUMLULUK

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

- Makaledeki calismay! planlamali veya yapmali,
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ETiK SORUMLULUK
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rinin etk kurullarindan ve calismaya katilmig insanlardan “Bilgilendirilmis olur” (informed
consent) aldiklarini belirtmek zorundadir.

e Calismada “Hayvan’ 6gesi kullaniimis ise yazarlar, makalenin GEREG VE YONTEM-
LER bélimiinde 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
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olmadigini ve varsa nasil bir iligkisinin oldugunu (konsiiltan, diger anlasmalar), edi-
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lelere de atifta bulunarak o konuyu tartisan makalelerdir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar

Cerrahi Teknik: Ameliyat tekniklerinin ayrintili islendigi makalelerdir.

Yapisi:

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

- Cerrahi teknik

- Kaynaklar

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

mektedir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

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

Yapisi:

- 300 kelimelik metin, orjinal resimler, kaynaklar

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

soru-cevap seklinde hazirlanmis makalelerdir.

Yapisi:

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

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

kitaplarin degerlendirmeleridir.

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

YAZIM KURALLARI

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

SEKIL, RESIM, TABLO VE GRAFIKLER:

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

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

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

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

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

iletigim:

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

Tel :(0312) 212 02 00

Faks . (0312) 212 02 00

e-posta : turkpedkar@gmail.com

web . www.turkpedkar.org.tr



SUBMITTING AN ARTICLE

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

GENERAL INFORMATION

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

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

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

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

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

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

EDITORIAL POLICIES
SCIENTIFIC RESPONSIBILITY

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

- Planned or performed the study,

- Wrote the paper or reviewed the versions,

- Approved the final version.

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

ETHICAL RESPONSIBILITY

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

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

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

INFORMATION FOR AUTHORS

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

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

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

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

STATISTICAL EVALUATION

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

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

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

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

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

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

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

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

rules.

COPYRIGHT STATEMENT

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

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

CATEGORIES OF ARTICLES

The Journal publishes the following types of articles:

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

ical investigations in areas relevant to medicine.

Content:

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

- Introduction

- Material and Methods

- Results

- Discussion

- Conclusion

- Acknowledgements

- References

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

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

who have published materials on the topic are preferred.



Content:

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

- Titles on related topics

- References

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

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

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

and figures.

Content:

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

- Introduction

- Case report

- Discussion

- References

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

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

end of the related article.

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

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

recent year and should be no more that 500 words.

Content:

- There’s no title and abstract.

- The number of references should not exceed 5.

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

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

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

published articles in related fields.

Content:

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

- Titles on related topics

- References

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

Content:

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

- Surgical techniques

- References

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

clude commentaries related with similar diseases.

Content:

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

- Titles related with subject

- References

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

Content:

- Text with 300 words, original images, references

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

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

Content:

- Titles related with subject

- References (between 3 and 5)

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

medical books.

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

MANUSCRIPT PREPARATION

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

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

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

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

refer to Scientific Style and Format.!

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

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