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Patients with Frequent Premature Ventricular

Contractions

Sik Ventrikiiler Erken Atimlar: Olan Hastalarda
Sol Ventrikiil Diyastolik Fonksiyonlarinin
Degerlendirilmesi

ABSTRACT Objective: Premature ventricular contractions (PVCs) are frequently seen in children
without any cardiac disease and are usually thought to be innocent. The aim of the study is to eval-
uate the effects of PVCs on ventricular diastolic functions in children with normal hearts. Material
and Methods: 16 patients with PVCs and normal echocardiographic findings and 16 patients with
normal rhythm and echocardiography findings were compared. 12 lead electrocardiography,
echocardiography, Holter monitoring and exercise test were used for evaluation. Left ventricular
ejection fraction (EF), left ventricular end diastolic diameter (LVEDA), left ventricular end systolic
diameter (LVESd), mitral E wave velocity (E), mitral A wave velocity (A), the E/A ratio, E wave de-
celeration time (EDT), peak early diastolic wave velocity septal and lateral (E’ septal and lateral)
peak late diastolic wave velocity septal and lateral (A’ septal and lateral), peak systolic wave veloc-
ity septal and lateral (S’ septal and lateral), the E/E’ ratio septal and lateral, isovolumetric relaxation
time septal and lateral (IVRT septal and lateral) were measured with echocardiography. Results:
PVCs burden was 7+2%, presence of retrograde p-waves was 18% and response to exercise was
100% in patients with PVC. E’ septal, S’ septal and IVRT lateral were lower (p=0.030, p=0.001,
p=0.001) in patients with PVCs than the control group. Conclusion: PVCs may lead to left ventric-
ular diastolic dysfunction disturbances in structurally normal hearts. Therefore, patients should be
followed up closely. Studies involving left ventricular diastolic functions in children with frequent
PVCs evaluated by tissue Doppler echocardiographic parameters could not be found in the litera-
ture, so these findings should be supported with other studies.

Key Words: Arrhythmias, cardiac; child; premature ventricular contractions, diastolic dysfunction

OZET Amag: Ventrikiiler erken vurular (VEV’ler) kalp hastaligi olmayan ¢ocuklarda sik goriil-
mekte ve genellikle masum olarak diisiiniilmektedirler. Bu ¢aligmanin amaci, normal kalbe sahip go-
cuklarda VEV’lerin diyastolik ventrikiil fonksiyonlar: tizerine olan etkilerini degerlendirmektir.
Gereg ve Yontemler: Ekokardiyografik olarak normal bulgulara sahip olan VEV’li 16 hasta ve nor-
mal ritm ve ekokardiyografi bulgularina sahip 16 hasta karsilagtirildi. 12 kanal elektrokardiyografi,
ekokardiyografi, Holter monitorizasyonu ve egzersiz testi ile degerlendirme yapildi. Ekokardiyografi
ile sol ventrikiil ejeksiyon fraksiyonu (EF), sol ventrikiil diyastol sonu ¢ap1 (LVEDA), sol ventrikiil
sistol sonu ¢ap1 (LVESA), mitral E dalga hiz1 (E), mitral A dalga hiz1 (A), E/A orani, E dalgas: dese-
lerasyon zamani (EDT), erken pik diyastolik dalga hiz1 septal ve lateral (E’ septal ve E’ lateral), ge¢
pik diyastolik dalga hiz1 septal ve lateral (A’ septal ve A’ lateral), pik sistolik dalga hizi septal ve la-
teral (S’ septal ve S’ lateral), E/E’orani septal ve lateral, izovolumetrik relaksasyon zamani septal ve
lateral (IVRT septal ve IVRT lateral) &l¢iildii. Bulgular: VEV’li hastalarda VEV yiikii %7+2, retrog-
rad p-dalgalarinin varlig1 %18 ve egzersize yanit %100’dii. VEV’li hastalarda E’ septal, S’septal kont-
rol grubuna gore daha diisiik ve IVRT lateral daha kisa saptanmistir (p=0,030, p=0,001, p=0,001).
Sonug: VEV’ler, yapisal olarak normal kalplerde diyastolik fonksiyon bozukluklarina yol agabilir-
ler. Bu nedenle, hastalar yakin takip edilmelidirler. Literatiirde stk VEV’li ¢ocuk hastalarda diyas-
tolik fonksiyonlar1 doku Doppler ekokardiyografi parametreleri ile degerlendiren ¢aligmalara
rastlanmay1p, bulgular daha fazla ¢aligma ile desteklenmelidir.

Anahtar Kelimeler: Aritmiler, kardiak; ¢ocuk; ventrikiiler erken vuru, diyastolik disfonksiyon

Pediatr Heart J 2016;3(2):53-9
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Ajda MUTLU MIHGIOGLU et al.

EVALUATING LEFT VENTRICULAR DIASTOLIC FUNCTIONS IN PATIENTS...

remature ventricular contractions (PVCs)
Pare abnormal shaped QRS complexes that

occur earlier than they should. They are
caused by myocardial electrical, mechanical and
chemical stimulation.! They have been evident on
routine electrocardiograms (ECGs) in 0.8 to 2.2%
of children with no known heart disease, in 18%
of newborns and in up to 50% of adolescents dur-
ing 24-hour Holter monitoring.>* Tachycardia,
chest pain, syncope and dyspnea complaints are

frequent in children with PVCs.!

PVCs are frequently observed in daily practice
and majority of the patients with such beats do not
have any structural heart disease.’ They are accepted
as benign when there is not any cardiac disease and
when they are suppressed during exercise. In gen-
eral, follow-ups show decline in the frequency of
PVCs.® Although they are benign, it was shown that
PVCs may lead to progressive left ventricular (LV)
dysfunction and dilatation.” Recovery in left ven-
tricular functions following anti arrhythmic treat-
ment or successful radiofrequency catheter ablation
therapy are supporting the relation between PVCs
and dilated cardiomyopathy.”® Changes in calcium
hemostasis, increased oxygen consumption and ven-
tricular asynchrony are some of the mechanisms

causing ventricular dysfunction by PVCs.>!

Some studies performed on adult patients sug-
gest that PVCs burden exceeding 20% (>20%) in
24-hour Holter monitoring, presence of retrograde
p-waves following PVCs, presence of non-sus-
tained ventricular tachycardia are some of the pa-
ventricular

rameters associated with left

dysfunction and dilatation.!!?

Diastolic function is intimately connected to
the preceding systole through recoil, restoring
forces and ventricular suction effects that are linked
to energy built up in systole and also connected to
ventricular contractile synchrony. Likewise, a pro-
longed systole due to ventricular dysfunction will
compromise diastolic duration. Thus, systolic and
diastolic functions are intimately linked."

Impairment in diastolic functions usually oc-
curs before systolic functions and appears as an
early finding in many cardiac diseases before clin-

54

ical findings become evident. Therefore being
aware of diastolic functions is important for early
diagnosis and treatment of many cardiac diseases.'*

Studies performed on adult patients supported
the association between PVCs and systolic and di-
astolic functions, however, no studies were carried
out particularly on diastolic functions in pediatric
patients. Thus, our aim is to evaluate diastolic func-
tions in pediatric patients with frequent monomor-
phic PVCs.

I MATERIAL AND METHODS
STUDY PROTOCOL AND PATIENTS

The first study group consisted of sixteen patients
who were referred to our pediatric cardiology poly-
clinic with chest pain and palpitation complaints and
had PVCs originating from right ventricular outflow
tract (RVOT) on 12-channel ECG. They had normal
left ventricular systolic functions with normal
anatomic findings and at least 1000 PVCs on 24-hour
Holter monitoring. The second group demonstrated
the control group and it consisted of sixteen patients
who were referred to our pediatric cardiology poly-
clinic with chest pain and palpitation complaints that
were associated with non-cardiac causes. They were
evaluated as normal according to echocardiography
and cardiac rhythm based on ECG findings. The
study was performed prospectively.

All patients and cases in the control group were
evaluated with detailed anamnesis, physical exami-
nation, ECG, transthoracic echocardiography (TTE),
exercise test, 24-hour Holter monitoring. Cases who
were having palpitation and chest pain for at least 3
months with normal left ventricular systolic func-
tions and anatomic findings with at least 1000 PVC
in 24 hours were included in the study group. The
determination of PVC was made with 12 channel
electrocardiography and RVOT-PVC was defined as
a characteristic electrocardiographic appearance of
a left bundle branch block contour in V1 and an in-
ferior axis in the frontal plane.?

Cases who were having palpitation and chest
pain for at least 3 months with normal left ventric-
ular systolic functions and anatomic findings with
normal 24-hour Holter findings were included in
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the control group. For both groups patients with
systemic disorders like anemia, hyperthyroidi, hy-
pertension, asthma that could effect left ventricu-
lar systolic functions and patients with ventricular
tachycardia, atrial tachycardia were not included
in the study. For both groups patients with disor-
ders that could effect diastolic functions like hy-
pertension, constrictive pericarditis, hypertrophic
cardiomyopathy, restrictive cardiomyopathy,
valvuler diseases, amyloidosis, diabetes mellitus,
myocarditis, systemic lupus erythematosus, neuro-
muscular diseases were also not included in the
study.'”® Patients who were taking any medication
and who had hemodynamically important echocar-
diographic findings were not included in the study.
Informed consent was obtained from all patients
and their family. The study was approved by the

Institutional Ethics Committee.

ECHOCARDIOGRAPHIC EVALUATION

TTE was performed to all patients by using GE
Vivid 7 Ultrasound machine (GE Medical Systems,
Horten, Norway) when they were referred to poly-
clinic for their complaints. 2D echocardiography
and tissue Doppler analysis were made for each pa-
tient. Measurements were made by a researcher
who did not know features of the patients. Meas-
urements were repeated three times and mean val-
ues were calculated. Left ventricular ejection
fraction (LVEF), left ventricular end diastolic di-
ameter (LVEDd) and left ventricular end systolic
diameter (LVESd) were measured on the paraster-
nal long axis view by M-mode. Measurements were
obtained after three normal beats following PVCs
to evaluate diastolic functions accurately. Mitral E
wave velocity (E), mitral A wave velocity (A), the
E/A ratio, E wave deceleration time (EDT) were
measured by positioning the sample volume on mi-
tral valve in apical four chamber view for evaluat-
ing diastolic functions. Tissue Doppler parameters,
peak early diastolic wave velocity septal (E’ septal
), peak early diastolic wave velocity lateral (E’ lat-
eral) peak late diastolic wave velocity septal (A’
septal), peak late diastolic wave velocity lateral (A’
lateral), peak systolic wave velocity septal (S’ sep-
tal), peak systolic wave velocity lateral (S’ lateral),
the E/E’ratio septal and lateral, isovolumetric re-
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laxation time septal (IVRT septal), isovolumetric
relaxation time lateral (IVRT lateral) were meas-
ured individually by positioning sample volume on
mitral valve lateral and septal annulus and data
were compared between the groups.

HOLTER MONITORING AND EXERCISE TEST

24-hour Holter monitoring was performed once for
assessing PVCs burden in patients with PVCs when
they were referred for their complaints. 24-hour
Holter monitoring was performed after echocar-
diographic evaluation on the same day. PVCs mor-
phology, the presence of retrograde p-waves, PVCs
count were assessed with 12-channel ECG and
Holter monitoring. Exercise test (Bruce Treadmill
protocol) was applied to all patients with PVCs. Ex-
ercise test was used to assess the frequency of PVCs
during exercise.

STATISTICAL ANALYSIS

Statistical analysis was carried out with SPSS 11.5
packet programme (Chicago Inc.) Normality tests for
continuous variables were evaluated by Shapiro-
Wilks test. Continuous variables were expressed as
mean value + standard deviation (sd) for normal dis-
tributions, mean value + standart deviation and me-
dian value for non-normal distributions. Student’s
t-test and Mann-Whitney U test were used for com-
parison of variables between two groups. Threshold
values were found for parameters using ROC analy-
sis. Bivariate and multiple logistic regression analysis
were used for independent variables of diastolic dys-
function. A two-tailed P value of less than 0.05 was
considered to be statistically significant.

Topaloglu et al. performed a study in adults
and found IVRT lateral 66+18 ms in the control
group.’® We found the sample size of the each
group as at least 14 people with the prediction of
power 80% and type 1 error 0.05 when there was
+25% difference from the mean values of our study
group (R 3.0.1. open source programme).

I RESULTS

Patients with PVCs originating from RVOT and
patients in control group were compared accord-
ing to demographic characteristics, echocardio-

55



Ajda MUTLU MIHGIOGLU et al.

EVALUATING LEFT VENTRICULAR DIASTOLIC FUNCTIONS IN PATIENTS...

graphic parameters, 24-hour Holter monitoring
and exercise test. Mean age was found 12.5+3.4
years in the patients with PVCs and 12.5+3.38 years
in the controls. 37.5% of the patients in both
groups were female. No difference was found in
LVEDd and LVESd according to echocardiographic
evaluation between the groups. There was no dif-
ference in mitral E, mitral E/A ratio and EDT be-
tween the groups. In the study group PVCs burden
was found 7+2% (3.2-10.2%), retrograde p-waves
were 18% and suppression of PVCs during exercise
test was found 100% in all of the cases (Table 1).

Tissue Doppler evaluations (Table 2) showed
that E’ septal and S’ septal were lower in the patients
than the control group (0.12+0.01 vs. 0.1420.01 m/s)
(p=0.030); (0.07+0.01 vs. 0.08+0.01 m/s) (p=0.001).
The study group displayed a lower IVRT lateral than
the control group (53.0£5.3 vs. 61.84+9.8 ms)
(p=0.001). IVRT septal was also lower in the patients
with PVCs (56.81+8.10 vs. 62.56+9.29 ms). However,
it was not statistically significant (p=0.070).

Based on the ROC curve analysis, cut off value
was 0.135 m/s for E’ septal (AUC=0.725, p=0,030,
Spe.=62.5%, Sen.=62.5%) ; 0.085 m/s for S’ septal

(AUC=0.777,p=0,007, Spe.=62.5%, Sen.=81.2%) and
55.5 ms for IVRT lateral (AUC=0.793, p=0,005,
Spe.=75.0%, Sen.=75.0%). The rate of distinguishing
the patients and control groups accurately was
62.5% for E’ septal, 71.8% for S’ septal and 75% for
IVRT lateral based on the threshold values obtained.

Logistic regression analysis showed that pa-
tients with S’ septal lower than 0.085 m/s had 7.72
(95% ClI=1.44-36.22) times greater risk for cardiac
dysfunction than the control group and it was sta-
tistically significant (p<0.05). Patients whose IVRT
lateral was lower than 55.5 ms had 9 (95% ClI=
1.82-44.59) times greater risk of diastolic dysfunc-
tion and it was also statistically significant (p<0.01).
When the cases with S’ septal lower than 0.085 m/s
and IVRT lateral lower than 55.5 ms were evalu-
ated together the diastolic dysfunction risk in-
creased 80.7 times in patients with frequent PVCs
(p<0.001).

I DISCUSSION

Although mechanisms of left ventricular dysfunc-
tion in patients with frequent PVCs could not be
clarified fully, it was mentioned that PVCs may

TABLE 1: Demographic characteristics, echocardiographic, 24-hour Holter and exercise test findings
in patients with PVCs and controls.

Characteristics Patients with PVCs (n=16) Controls (n=16) P value
Age (years) (meanzsd) 12.5£3.4 12.423.38 NS
Female/Male 6/10 6/10 NS
Height (cm) 148.4 £17.0 146.2+16.4 NS
Weight (kg) 426137 435+15.6 NS
BMI (kg/m?2) 188126 19.423.7 NS
Heart rate (beats/min) 74.1+13.9 74.5+15.5 NS
LVEDd {cm) 5.62+7.58 (median=4.2) 3.93 +0.62 (median=3.8) NS*
LVESd (cm) 3.8 +5.39 (median=2.8) 2.38+0.35 (median=2.4) NS*
LVEF (%) 662426 67.4:2.8 NS
Mitral E (m/s) 0.97 +0.07 1.02+0.09 NS
Mitral E/A ratio 1.95 £0.26 1.8710.33 NS
EDT (ms) 132.25 +18.04 144.87+19.07 NS
PVCs burden (%) T2

Retrograde p-waves (%) 18

Supression of PVCs during exercise (%) 100

* Mann-Whitney U test.

Data presented are mean value + sd or number of patients.

A: Mitral A wave velocity; E: Mitral E wave velocity; EDT: E wave deceleration time; LVEDd: Left ventricular end diastolic diameter; LVEF: Left ventricular ejection fraction; LVESd: Left

ventricular end systolic diameter; n: number; NS: Nonsignificant P value; PVCs: Premature ventricular contractions.
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TABLE 2: Tissue doppler parameters in patients with PVCs and controls.

Patients with PVCs
E’ septal {m/s) 0.12+0.01
A’ septal (m/s) 0.06+0.01
E/E'septal ratio 7.97+1.22
S’ septal (m/s) 0.07+0.01
IVRT septal (ms) 56.81+8.10
E'lateral (m/s) 0.18+0.01
E/E'lateral ratio 5.40+0.58
A’ lateral (m/s) 0.0+0.01
S’ lateral {m/s) 0.09+0.01
IVRT lateral (ms) 53.0+5.3

Controls P value
0.14+0.01 0.030
0.06+0.01 NS
7.42+1.28 NS
0.08+0.01 0.001
62.56+9.29 0.070
0.17+0.33 NS
5.98+1.24 NS
0.06+0.01 NS
0.10£0.01 NS

61.8+9.8 0.001

A’: Peak late diastolic wave velocity; E’: Peak early diastolic wave velocity; IVRT: Isovolumetric Relaxation Time; NS: Nonsignificant P value; PVCs: Premature ventricular contracti-

ons; S’ Peak systolic wave velocity.

lead to these conditions with changes in intracel-
lular calcium, myocardial and peripheral auto-
nomic stimulation and inhibition.!*!° Bradycardia
that was observed in patients with post-PVCs pause
is one of the left ventricular dysfunction mecha-
nisms. Other potential mechanisms are ventricular
asynchrony, discordant interventricular and intra-
ventricular contractions.'

Studies in the literature that were performed
on adult patients revealed the relationship between
frequent PVCs that were more than 20% of the
total beats on Holter monitoring and left ventricu-
lar dysfunction.®!7? In these patients the decrease
in EF was associated with left ventricular dilata-
tion.”’ Spector ZZ et al. showed that frequent PVCs
were causing cardiomyopathy in children.?’ Beau-
fort-Krol GC et al. stated that premature ventricu-
lar contractions with left bundle branch block does
not disappear during childhood and these patients
should be followed during adulthood.”? We evalu-
ated the diastolic functions of the patients having
PVCs less than the risky treshold for stating any
disturbance before the clinical findings appear. In
our study, PVCs burden was found 7+2% in pa-
tients with PVCs. PVCs burden of all the patients
was low and echocardiographic evaluations did not
show decline in EF or dilatation in left ventricle.
Guerrier et al. performed a study on 123 children
with PVCs with structurally normal hearts and
their median PVC burden was 11.2% (interquartile
range 4.8% to 18.9%), median fractional shortening
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(FS) was 36% (interquartile range 33% to 38%).
Twenty-two patients (18%) had PVC burden
>24%, none of which had decreased LV FS. There-
fore they declared that there was no significant re-
lation between PVC burden and LV
systolic function in the pediatric population studied
with structurally normal hearts.”

The presence of post-PVCs retrograde p-waves
indicate retrograde contraction of atrium. This sit-
uation may cause abnormal ventriculo-atrial con-
traction and temporary hemodynamic dysfunction.
Abnormal intracellular calcium and abnormal ven-
triculo-atrial contractions may cause systolic and
diastolic dysfunction. A study performed on adults
showed that retrograde p-waves were more fre-
quently observed in patients with LV dysfunction
than the patients without LV dysfunction.!? In the
same study, the ratio of the retrograde p-waves was
30% in patients without LV dysfunction and 64%
in patients with LV dysfunction. In our study, ret-
rograde p-waves were found in 18% of the patients.
Further studies are required to determine long-
term causative effects of ventriculoatrial discordant
conductions on LV dysfunction and dilatation.

Transmitral flow patterns and tissue Doppler
parameters should be taken into consideration in
evaluation of cardiac functions in patients with
PVCs. Pulse wave (PW) Doppler transmitral flow
parameters that are used for evaluation of systolic
and diastolic functions could be effected by many
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variables, therefore it is recommended to make
evaluations based on Tissue Doppler parameters.”
In the study that was demonstrated in adults by
Topaloglu et al., mitral S’, E’, the E/A ratio were
lower and E/E’ratio, A’, EDT and IVRT were sig-
nificantly higher in the study group than control
group.'® In our study S’ septal was lower than 0.085
m/s and IVRT lateral was lower than 55.5 ms in the
patients with PVCs (p=0.001, for each). E’ septal
was found lower in the study group. E’ lateral did
not show difference between the groups. IVRT lat-
eral was lower in the study group. IVRT septal was
also lower but it was not statistically significant.
EDT, S’ lateral, E/E’ septal ratio and lateral ratio and
A’ septal and lateral parameters did not show sig-
nificance between the groups. The decline in E’
septal may suggest diastolic dysfunction so it
should be evaluated in the follow ups with the
other diastolic parameters to consider impairment
in relaxation. The study was performed in children,
the period of symptoms was short and the number
of the patients was limited in the study. All of these
situations probably effected the results. Therefore,
these parameters should be evaluated again after a
while for the possible differences. These findings
should be supported with other studies.

There is not a study performed in children
with PVC in the literature to compare the diastolic
parameters and the cut off variables. Although it is
important to find each of S’septal and IVRT lateral
parameters low in patients while evaluating cardiac
functions, having both of these parameters low to-
gether substantially increases the rate strongly to
support cardiac dysfunction (p<0.001). It is consid-
ered that the use of especially S’septal and IVRT
lateral in daily practice will provide benefits in the
early period for determining the risky patients that
can develop diastolic dysfunction in patients with
frequent PVCs. In the course of time, according to
the improvements in radiofrequency catheter ab-
lation therapy, while the complications decrease
and the success increases, the indications of abla-
tion can change. Some studies showed left ventric-
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ular dysfunction in adults when the PVC burden
was 20% and the lowest PVC burden resulting in
reversible cardiomyopathy was 10% in study of
Baman TS et al #1"12171% Even though left ventric-
ular dysfunction is expected in patients with fre-
quent PVCs, Ban JE et al. declared that, aggressive
therapy should be considered to prevent further
progression of LV dysfunction, even in asympto-
matic patients.’? Shanmugam et al. showed im-
provement in LVEF and LVED after catheter
ablation in a patient that had PVC burden of 4%.%
Ban JE et al. indicated that ablation was an effective
treatment in patients with normal LV function as it
was in patients with LV dysfunction.'? In the light
of all these information left ventricular diastolic
dysfunction should be taken into account in the pa-
tients with PVCs.

STUDY LIMITATIONS

It could be appropriate to evaluate left ventricular
functions after ablation in patients with PVCs and
different results could have been obtained. Because
all of the cases were children, ablation was not im-
plemented, and it was determined to evaluate them
by clinical and echocardiographic follow-ups. The
number of the patients included in the study was
low and this situation probably effected the results.
Following period is important for evaluation of di-
astolic dysfunction so these patients should be eval-
uated again.

I CONCLUSION

There is not any study performed in the literature
evaluating the diastolic functions of the left ven-
tricle in children with PVCs. In general, PVCs at
low frequency are thought to be innocent and do
not need further evaluation. In conjunction with
this study, diastolic dysfunction should be specu-
lated in patients with PVCs even they have no
symptoms and normal left ventricular ejection frac-
tion. Thus, this study may add new perspectives for
evaluating the patients with PVCs. Additional
studies should be carried out in order to assess ven-
tricular functions in children with PVCs.
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Semptomatik ve Asemptomatik Ufiiriimlii
CGocuklarda Dogumsal Kalp Hastalig1 Siklig:

The Rate of Congenital Heart Disease in
Children with Symptomatic and
Asymptomatic Murmur

OZET Amag: Bu calismada gocuk kardiyoloji poliklinigine yonlendirilen asemptomatik {ifiiriimlii hastalarda kon-
jenital kalp hastaligi sikliginin belirlenmesi amaglanmistir. Gereg ve Yontemler: Adnan Menders Universitesi Tip
Fakiiltesi Cocuk Kardiyoloji poliklinigine Ocak 2014-Ocak 2016 tarihleri arasinda iifiiriim nedeniyle y6nlendiril-
mis hastalarin dosyalari retrospektif olarak tarandi. Ufiiriim nedeniyle degerlendirilen hastalar semptomatik ve
asemptomatik {ifiiriimlii olmak iizere iki ayr1 guruba ayrildi. Ufiiriimii patolojik iifiiriim tanimlarina uyan, iifiiriim
ile birlikte konjenital kalp hastalig: klinik semptomlari olan ve yapilan elektrokardiyografi ve telekardiyografide
patolojik bulgular1 olan hastalar “semptomatik {ifiiriim” kabul edildi. Geriye kalan herhangi bir klinik bulgusu ol-
mayan, tfirim karakteri patolojik tifiiriim tanimina uymayan, elektrokardiyografi ve telekardiyografi bulgular:
normal olan hastalar ise "asemptomatik iifiirim" olarak kabul edildi. Téim hastalarin yas, cinsiyet, agirlik, boy bil-
gileri, ifiiriimiin siddeti (1/6-6/6), zamam (sistolik, diyastolik), lokalizasyonu, yayilimu, kalitesi (vibratuar, miizi-
kal, ejeksiyon vs...) ve karakteri ile birlikte ekokardiyografi sonuglar1 degerlendirildi. Bulgular: Calismada toplam
884 hastanin verileri degerlendirilmistir. Bu hastalarin 591’1 (290 kiz, 301 erkek) asemptomatik ifiiriim olarak,
293t ise (112 kiz, 181 erkek) semptomatik iifiirtim olarak tanimlanmistir. Asemptomatik {ifiirtimlii ¢ocuklarin or-
talama yag1 (7,2+6,4 y1l), septomatik tftiriimlii ¢ocuklarin ortalama yagindan (4,8+4,2 yil) anlamh derecede daha
yiiksek saptanmistir (p<0,01). Asemptomatik {ifiirtimlii hastalarin %99 unun ifiirtim siddeti 1. ve 2. dereceden iifii-
riimlerdir. Semptomatik tifirimlii hastalarin ise %36’sim1 3. dereceden tfiiriimlii hastalar olusturmaktadir. Semp-
tomatik @ifiiriimlii hastalarda en ¢ok elektrokardiyografide patolojik bulgu saptanmistir. Asemptomatik tifiirtimlii
¢ocuklarda saptanan dogumsal kalp hastalig1 siklig1 (%2,3), semptomatik tfiirtimlii ¢ocuklarda saptanan dogumsal
kalp hastalig1 sikligindan (%52,2) anlamli derecede diisiik bulunmustur (p<0,01). Asemptomatik iifiiriimlii ¢ocuk-
larda saptanan konjenital kalp hastaliklari, klinik olarak 6nemsiz min6r kardiyak patolojilerdir. Sonug: Asempto-
matik ifiiriimlii ¢ocuklarda konjenital kalp hastalig: siklig1 oldukea diisiiktiir. Bu hastalarin degerlendirmesinde
elektrokardiyografi oldukca faydalidir. Asemptomatik @ifiiriimlii ocuklarin pediatrik kardiyologlara sevk edilmesi
ve bu hastalarin rutin ekokardiyografi ile degerlendirilmesinin tartisilmas: gerekmektedir.

Anahtar Kelimeler: Kalp iifiiriimler; ekokardiyografi; klinik caligma

ABSTRACT Objective: It was aimed in this study to determine congenital heart disease incidence in children
with asymptomatic murmur directed to pediatric cardiology outpatient clinic. Material and Methods: The files of
patients directed to Adnan Menderes University Medicine Faculty Polyclinic between January 2014-January 2016
due to murmur were reviewed retrospectively. The patients referred to hospital owing to murmur were divided
into two groups as those with symptomatic and asymptomatic murmur. Age, sex, weight, height, murmur sever-
ity, its character and focus were evaluated together with echocardiography results. Results: The data of 884 pa-
tients were assessed in the study. Of these patients, 591 (290 female, 301 male) were described as asymptomatic
murmur, 293 (112 female, 181 male) were identified as symptomatic murmur. It was determined that the aver-
age age of asymptomatic children was 7.2+6.4 years, that of symptomatic children was significantly higher; 4.8+4.2
years (p<0.01). Murmur severity of patients (99%) with asymptomatic murmur was murmurs from first and sec-
ond degree. 36% of patients with symptomatic murmur was composed of murmur patients with third degree.
Pathological findings were mostly encountered in electrocardiography of patients with symptomatic murmur. It
was found that the rate of congenital heart disease determined in children with asymptomatic murmur (2.3%) was
significantly lower than that of congenital heart diseased children with symptomatic murmur (52.2%) (p<0.01).
Congenital heart diseases determined in children with asymptomatic murmur are insignificant minor cardiac
pathologies clinically. Conclusion: Congenital heart disease rate in children with asymptomatic murmur was
quite low. Electrocardiography is quite beneficial in the evaluation of these patients. It is essential that children
with asymptomatic murmur should refer to pediatric cardiologists and these patients should be evaluated with
rutin echocardiography.

Key Words: Asymtomatic murmurs; clinical echocardiography; clinical trial

Pediatr Heart J 2016;3(2):60-4

Pediatr Heart ] 2016;3(2)



SEMPTOMATIK VE ASEMPTOMATIK UFURUML COCUKLARDA DOGUMSAL KALP HASTALIGI SIKLIGI

Semiha TERLEMEZ ve ark.

ardiyak tfiiriim doktorlar tarafindan ¢ocuk-
B larda ¢ok sik tespit edilen bir fizik muayene
bulgusudur. Ayrica kardiyak ifiiriim ¢ocuk
kardiyologlarina hasta sevk edilmesinin de en stk se-
bebidir. Cocukluk ¢aginda tespit edilen iifiiriimler
organik bir kardiyak probleme bagl olabilecegi gibi,
tamamen normal bir kalpte de duyulabilir."® Hangi
iftirimlerin kardiyak bir hastaliga bagli oldugunu
ayirt etmek icin @fiirimiin siddeti, zamani, karak-
teri degerlendirilmeli, hastada ucuz ve noninvaziv
degerlendirme yontemleri olan elektrokardiyografi
ve telekardiyografi bulgularindan yararlanilmahdir.
Ayrica kardiyak patolojiyi diisiindiiren eslik eden
semptomlarin varlig: sorgulanmalidir. Elektrokardi-
yografi veya telekardiyografide patolojik bulgular:
olan hastalarin ileri goriintiileme y6ntemi olan eko-
kardiyografi ile degerlendirilmesi genel kabul gor-
mektedir. Ancak asemptomatik olan, diger deger-
lendirme y6ntemleri normal olan tfiirtimlii ¢ocuk-
larin degerlendirilmesinde ekokardiyografinin ge-
rekliligi ve smirlar1 tartigmali bir konudur.
Ekokardiyografi kardiyak yapilar1 degerlendirmek
i¢in kullanilan giivenilir ve noninvaziv bir goriin-
tiileme yontemidir. Ancak iifiirtimlii gocuk hastala-
rin sikhig1 disiintildiigiinde saglik giderlerinin de
ayni oranda artmasina sebep olmaktadir.

Cocukluk c¢aginda duyulan firtimlerin
biiyiik boliimiinii asemptomatik masum iifiiriimler
olugturmaktadir.* Biz ¢calismamizda ¢ocuk kardiyo-
loji poliklinigine yonlendirilen asemptomatik iifii-
riimli hastalarda dogumsal kalp hastalig: insidan-
sin1 belirlemeyi amacladik. Dolayisiyla tiim hasta-
larda ekokardiyografinin gerekli olup olmadiginm
ve Ufiirimlii ¢ocuklarda klinik degerlendirmenin
onemini belirlemeyi amacladik.

I GEREC VE YONTEMLER

Adnan Menders Universitesi Tip Fakiiltesi Cocuk
Kardiyoloji poliklinigine Ocak 2014- Ocak 2016 ta-
rihleri arasinda #flirim nedeniyle yonlendirilmis
hastalarin dosyalar1 retrospektif olarak tarandi.
Ufiirim nedeniyle bagvuran hastalar 6ncelikle
semptomatik ve asemptomatik iifiirimli olmak
tizere iki ayr1 guruba ayrildi. Ufiiriimii patolojik
ifiirim tanimlarina uyan, tfiirtiim ile birlikte kon-
jenital kalp hastalig1 semptomlar: olan (senkop, si-

Pediatr Heart ] 2016;3(2)

yanoz, gogiis agrisi, efor dispnesi vs...) ve yapilan
elektrokardiyografi ve telekardiyografide patolojik
bulgular1 olan hastalar belirlendi ve bu hastalar
semptomatik tifiiriimlii kabul edildi.>” Geriye kalan
herhangi bir klinik bulgusu olmayan, iifiiriim ka-
rakteri patolojik Gftiriim tanimina uymayan, elek-
trokardiyografi ve telekardiyografi bulgularn
normal olan hastalar ise asemptomatik Gfiiriim ola-
rak kabul edildi. Fonksiyonel iifiirtimii olan hasta-
lar da ¢aligmanin diginda birakildi. Tiim hastalarin
yas, cinsiyet, agirhik, boy bilgileri, iifiirtimiin sid-
deti, karakteri ve odag: ve ekokardiyografi sonug-
lar1 degerlendirildi. Ttiim hastalarin fizik muayene
ve kalp oskiiltasyonu tek bir pediatrik kardiyoloji
uzmani tarafindan yapildi. Dosya bilgilerinde ek-
siklik olan hastalar degerlendirmeye alinmada.

Bu ¢alisma icin Adnan Menderes Universitesi
tip Fakiiltesi Etik kurul komitesinden onay alindi
(onay tarih/no: 2016/951).

ISTATISTIKSEL ANALIZ

Calismadan elde edilen verilerin degerlendirilmesi
amaciyla SPSS (Statistical Package for Social Scien-
ces) version 15 (SPSS, Inc, Chicago, IL, USA) kul-
lanilmigtir. Veriler ortalama ve standart sapma
degerleriyle sunulmustur. Siirekli degiskenlerin da-
gilimin normal dagilima uygun olup olmadig: Kol-
mogorov-Smirnov testi ile incelenmistir. Bagimsiz
iki grubun karsilagtirilmas: amaciyla normal dagi-
lan degiskenler i¢cin Bagimsiz Gruplar t-Testi, nor-
mal dagilmayan degiskenler i¢cin Mann-Whitney U
testi kullanilmigtir. Biitiin istatistiksel analizlerde
istatistiksel onemlilik seviyesi olarak p<0,05 degeri
kabul edilmistir.

I BULGULAR

Caligmada toplam 962 tftirimli ¢ocuk hastanin
dosyasi incelenmis bunlardan dosya bilgileri eksik
olanlar ¢aligma disinda birakildiginda 884 hastanin
verileri degerlendirilmigtir. Bu hastalarin 591’1 (290
kiz, 301 erkek) asemptomatik tifiiriim olarak, 293ii
ise (112 kiz, 181 erkek) semptomatik iifiiriim olarak
degerlendirilmigtir. Semptomatik iifiirtimlii ¢ocuk-
larin ortalama yas, boy ve agirliklar asemptomatik
ufiirimlii cocuklardan anlamli derecede diisiik sap-
tanmigtir. Asemptomatik tifirimlerde cinsiyet da-
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gilim1 benzer oldugu halde semptomatik tftirim-
lerin daha ¢ok erkek cinsiyette goriildiigi saptan-
mastir. Her iki hasta gurubunun demografik verileri
Tablo 1’de sunulmustur.

Hastalarin iiftirim siddetleri, Gftirtimlerin en
belirgin duyuldugu odaklar ve semptomatik iifii-
riimli hastalarda saptanan elektrokardiyografi ve te-
lekardiyografi patolojileri Tablo 2’de sunulmustur.
Asemptomatik iifiirtimlii hastalarin %99’ unun fi-
riim siddeti 1. ve 2. dereceden iifiiriimlerdir. Semp-
tomatik Gftirimld hastalarin ise %36’sin1 3. derece-
den tifiirtimlii hastalar olugturmaktadir. Semptoma-
tik tifiiriimli hastalarda en ¢ok elektrokardiyografide
patolojik bulgu saptanmistir (Tablo 2). Semptomatik
iftirtimli 293 hastanin 153’tinde (%52,2) konjenital
kalp hastalig1 saptanmistir. Bu oran asemptomatik
ufiirimli hastalarda saptanan konjenital kalp hasta-
ligyr sikligindan (14 hasta %2,3) belirgin derecede
yiiksektir. Her iki gurupta saptanan konjenital kalp
hastaliga siklig1 ve dagilimi Tablo 3’te sunulmustur.

I TARTISMA

Caligmamizda iifiirtim ile yonlendirilen tiim hasta-
larin %18.8’inde konjenital kalp hastaligi saptan-
mistir. Bu oran daha 6nce yapilmis ¢caligmalar ile
benzerlik gostermektedir.®® Caligmamizda ¢ocuk-
larda semptomatik iifiirtimlerin ve konjenital kalp
hastaliklarinin yas kiictilditk¢e daha sik saptandig:
goriilmektedir. Bu bulgu da literatiirde sunulan

diger veriler ile uyumlu bulunmugtur.'%2

Asemptomatik #ifliriim son zamanlarda yeni bir
tanim olarak kullanilmaya baglanmigtir.’> Tanim-
lama daha ¢ok iifiirimlii cocugun klinik olarak
asemptomatik olmasini kast etmektedir.!*!> Ancak
bazi ¢aligmalarda klinik olarak asemptomatik ve
konjenital kalp hastalig: riski tagimayan ¢ocuklar:

kapsamistir.”® Bu tanimin gelistirilmesinin amaci
hangi hastalarin pediatrik kardiyologlara yonlendi-
rileceginin belirlenmesine katk: saglamaktir. Ancak
asemptomatik iifiiriim taniminin sinirlar net degil-
dir. Biz caligmamizda asemptomatik tifiirim tanimi-
nin siirlarini biraz daha daralttik ve klinik olarak
asemptomatik olan, patolojik iifiirtim tanimlamala-
rinin disinda olan ve elektrokardiyografi ve telekar-
diyografide anormal belirtileri olmayan hastalari
asemptomatik tfiirtimlii olarak tanimladik.

Calismamizda tifiirtim nedeniyle yonlendirilen
tim hastalarin %66,8’inde (591 hasta) asemptomatik
tfiirim saptanmigtir. Asemptomatik ifiiriimlii has-
talarin ise yalnizca %2,3’iinde (14 hasta) konjenital
kalp hastalig1, %0,67’sinde (5 hasta) MVP saptan-
mistir. Asemptomatik tifiiriimli hastalarda saptanan
dogumsal kalp hastalig: sikhigi ile ilgili farkh veriler
bulunmaktadir. Khushu ve ark. Ingiltere’den yap-
tiklar1 bir calismada bu orani %22 sunmuglardir.?
Sackey ise Gana’dan yaptig1 calismada asemptomatik
iftirimli ¢ocuklarda %19 oraninda dogumsal kalp
hastalig1 saptandigin belirtmigtir.* Bizim merkezi-
mizde bu oran ¢ok daha diigitk saptanmistir. Diger
calismalarda hastalarin iifiirtim karakterleri ile bir-
likte, klinik bulgular1 ve kardiyovaskiiler hastalik
riskleri géz 6niinde bulundurularak hasta se¢imi ya-
pilmigtir.# Biz caligmamizda hastalar1 simiflandirir-
ken EKG ve telekardiyografi bulgular1 da normal
olan hastalar1 asemptomatik @ifiirlim gurubuna dahil
ettik. Bu durum gostermektedir ki; EKG ve telekar-
diyografi bulgularinin oskiiltasyon bulgular ile bir-
lestirilmesi dogumsal kalp hastaliklarinin diglan-
masinda faydali olmustur. Calismamizda asempto-
matik iifiirimlii ¢ocuklarda dogumsal kalp hastalig
sikligim diisitk saptamamizin bir diger nedeni sos-
yal nedenler ve saglik politikalarinin birlikte ortaya
¢ikardig durum olabilir. Bunu s6yle agiklayabiliriz:

TABLO 1: Asemptomatik ve semptomatik ifiirimlii hastalarin demografik verileri.
Total (n=884) Asemptomatik ifiiriim (n=591) Semptomatik ifiirlim (n=293 ) p
Yas (yil) 7,058 7,2+6,4 48+42 <0,01
Agirlik (kg) 22,8+19,0 28,3+24,2 12,7+9,4 <0,01
Boy {cm) 122+66,2 118,6+48,8 102,7+22,4 <0,01
Kiz 402 (%45,4) 290 (%49) 112 (%38) 0,042
Erkek 482 (%54,5) 301 (%50,9) 181 (%62) 0,029
62 Pediatr Heart ] 2016;3(2)
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TABLO 2: Hastalarin dftriim siddetleri ve duyulan odaklar.

Semptomatik tfiiriim (n=293) n (%)

Asemptomatik Ufiirlim (n=591) n (%)

Ufiirim siddeti

5/6 0

4/6 0

3/6 4(0,67)

2/6 386 (65,3)

1/6 201 (34)
Duyulan odak

MKO 579 (97,9)

PO 8(1,3)

AO 1(0,16)

Apeks 2(0,33)
EKG'de patoloji 0
Telekardiyografide patoloji 0
EKG + TELE patoloji 0

1(0,34)
47 (18)
106 (36,1)
126 (43)
13 (4,4)

142 (48,4)
26 (8,9)
42 (14,33)
83 (38,3)
149 (50,8)
4(13)
140 (47,7)

MKO: Mezokardiyak odak; PO: Pulmoner odak; AO: Aort odagi; EKG: Elektrokardiyografi; TELE: Telekardiyografi.

TABLO 3: Asemptomatik ve semptomatik Gftirimli cocuklarda konjenital kalp hastali§i sikliginin karsilastirimas.
Total (n=884) n (%) Asemptomatik Uifliriim (n=591) n (%) Semptomatik tfiiriim (n=293) n (%)
Normal kalp 701 (79,2) 559 (94,5) 96 (32,7)*
Konjenital kalp hastaligi 167 (18,8) 14 (2,3) 153 (52,2)*
ASD 16 (1,8) 8 (1,35) 8(2,73)
VSD 84(9,5) 0 84 (28,6)
PDA 7(0,79) 1(0,16) 6(2,04)
Siyanotik KKH 1(0,11) 0 1(0,34)
BAV + valviller AS 29(32) 5 (0,89) 24.(8,1)
AS (BAV olmayan) 2(0,22) 0 2(0,68)
PS 28 (3,16) 0 28 (3,5)
MVP 32(3,6) 4(0,67) 28 (9,5)
*p<0,01.

ASD: Atriyal septal defekt; VSD: Ventrikiiler septal defekt; PDA: Patent duktus arteriozus; KKH: Konjenital kalp hastaligi; BAV: Biktispit aort valvi; AS: Aort stenozu; PS: Pulmoner stenoz;

MVP: Mitral valv prolapsusu.

diger caligmalarda ve bizim ¢aligmamizda pediatrik
kardiyologa sevk edilen hastalar degerlendirilmistir.
Dolayisiyla hasta popiilasyonunu belirleyen 6nce-
likli faktér yonlendiren hekimdir. Elde ettigimiz
sonug gostermektedir ki; birinci basamak saglik mer-
kezleri ve genel pediatri hekimleri tftiriimli bir
cocuk hasta degerlendirdiginde bu hastalar1 kardi-
yak patoloji agisindan ¢ok irdelemeden pediatrik
kardiyologa yonlendirmektedir. Bu nedenle calis-
mamizda asemptomatik ifiirimli ¢ocuklarda do-
gumsal kalp hastalig sikligi, her 1000 canh dogumda
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goriilen siklikta saptanmugtir.'®” Bu hastalarin pedi-
atrik kardiyolaga yonlendirilmesindeki 6ncelikli
faktorler; hekimin kalp oskiiltasyonu konusunda de-
neyimi, saglik politikalar1 ve hekimin insiyatif al-
makta edindigi tutum olabilir. Bununla birlikte kalp
oskiiltasyonunda ¢ocuk hastada iifiirim duyulmasi
aileler i¢in 6nemli bir anksiyete nedenidir.'*!?!* Bu
durum ailelerin masum iifiiriim yada asemptomatik
ifiirtim karsisinda genel pediatri yada birinci basa-
mak hekimlerin bilgilendirmesiyle tatmin olmasini
zorlagtirmaktadir. Tiim bu faktorlerin bir arada tfii-
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rimlii ¢ocuk hastalarin gereginden fazla pediatrik
kardiyologlara sevk edilmesine neden oldugunu dii-
suniiyoruz.

Asemptomatik tifiirtimlii cocuklar ile ilgili tiim
caligmalarin ve sunumlarin ortak noktasi; asemp-
tomatik ifiiriimli hastalarda saptanan dogumsal
kalp hastaliklarinin ¢ok biiyiik bir kisminin klinik
olarak 6nemsiz, acil miidahale gerektirmeyen tani-
lar olmasidir.3121618 Bizim ¢aligmamizda da asemp-
tomatik iftrtimli hastalarin hepsinde minér
kardiyak patolojiler saptanmigtir. Ondort hastanin
8inde sekundum atriyal septal defekt, 1’'inde ince
patent duktus arteriozus, 5’inde bikdispit aort valvi
(BAV) + valviiler aort stenozu (AS) saptanmigtir.
ASD’lerin hig birisi genis ve/veya kalp yetmezli-
gine neden olan ASD’ler degildir. BAV olan hasta-
larin ise kapak diizeyindeki gradiyentleri ¢cok diistik
saptanmistir. Dolayisiyla klinik 6nemi olmayan bu
dogumsal kalp hastaliklarinin EKG ve telekardiyo-
grafide patolojik bir bulgusu olmamaistur.

Caligmanin sonuclar1 goz 6ntine alindiginda
tartisilmas: gereken 6nemli bir nokta; asempto-
matik dfiirimli hastalara rutin ekokardiyografi
cekilmesi gereklimidir? sorusu olmalidir. Biz bu
retrospektif taramada gordiik ki, eger hastanin os-
kiiltasyon bulgular1 EKG ve telekardiyografi ile
birlikte degerlendirilirse hastada major konjenital
kalp hastaliklar1 ekarte edilmis olacaktir. Bu ge-

kilde bir degerlendirme yapildiginda bu hasta-
larda ¢ok distik oranda klinik olarak 6nemsiz
mindr konjenital kalp hastaliklar1 saptanabilmek-
tedir. Frias ve ark. U.S.A’dan yaptiklar1 bir arag-
tirmada pediatrik kardiyologlara yonlendirilen
masum uftiriimli hastalara 2 farkli merkezde si-
rayla %45,2 ve %40,4 oranlarinda ekokardiyografi
cekildigini ve bunun saglik masraflarini gereksiz
arttirdigini belirtmiglerdir.'® Biz ise merkezimizde
uftirtim ile yonlendirilen tiim hastalar: farkl za-
manlarda da olsa ekokardiyografi ile degerlendi-
riyoruz. Ancak calismamiz bu ekokardiyogra-
filerin bir cogunun gerekli olmadigini diistindiir-
mektedir.

Sonug olarak; asemptomatik ifiiriimli ¢ocuk
hastalar EKG ve telekardiyografi ile birlikte deger-
lendirildiginde klinik olarak 6nemi olan dogumsal
kalp hastaliklar ¢ok biiyiik oranda diglanabilmek-
tedir. Asemptomatik ifiirimlii ¢ocuk hastalarin
ileri merkezlere gereksiz sevklerinin 6nlenebilmesi
i¢in oncelikle pediatrik kardiyologlarda sonra bi-
rinci basamak hekimlerde ve genel pediatristlerde
bir farkindalik saglanmasi ve bu konuda bir toplum
bilinci olusturulmas: gerekmektedir. Asemptoma-
tik ifiirimli ¢ocuklara ekokardiyografi gerekliligi
yada hangi kosullarda gerekligi oldugu konusunda
ise pediatrik kardiyologlar arasinda bir konsensus
olusturulmaya ihtiyac vardir.
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Crossed Pulmonary Arteries in Association
with Type C Interrupted
Aortic Arch in a 2-Day-Old Boy: Case Report

2 Ginliik Erkek Cocukta

Capraz Pulmoner Arterler ile
Tip C Kesintili Arkus Aorta Birlikteligi

ABSTRACT Crossed pulmonary arteries may be associated with complex cardiac anomalies and
some extracardiac diseases like 22q11 deletion. Type C is the least common form of interrupted
aortic arch. Coexistence of crossed pulmonary arteries, interrupted aortic arch type C in patients
with microdeletion of 22q11 has not yet been reported in the literature.

Key Words: Crossed pulmonary arteries; interrupted aortic arch; 22q11 deletion

OZET Gapraz pulmoner arterler kompleks kardiyak anomalilerle ve 22q11 delesyonu gibi baz1 eks-
tra kardiyak anomalilerle birlikte goriilebilir. Tip C, kesintili arkus aortalarin i¢inde en nadir goriilen
tiptir. Literatiirde 22q11 mikrodelesyon olan hastalarda Tip C kesintili arkus aorta varlig ile ¢ap-
raz pulmoner arterlerin birlikteligi bildirilmemistir.

Anahtar Kelimeler: Capraz pulmoner arterler; kesintili arkus aorta; 22q11 delesyonu
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rossed pulmonary arteries is a very rare form of malposition of the

pulmonary arteries, forming a criss-cross pattern. In crossed pul-

monary arteries, the left pulmonary artery originates from the pul-
monary trunk superior to the right pulmonary artery and crosses the right
pulmonary artery. Complex cardiac anomalies such as truncus arteriosus
and interrupted aortic arch and some extracardiac abnormalities are shown
to be associated with crossed pulmonary arteries. Some patients may have
genetic syndromes, especially 22q11 deletion.'?

Interrupted aortic arch is also an uncommon cardiac anomaly, repre-
senting approximately 1% of all congenital cardiac anomalies. According
to the anatomic classification of interrupted aortic arch, type C is the least
common form, making 4% of all.® To date, there is no reported association
of crossed pulmonary arteries, interrupted aortic arch type C and mi-
crodeletion of 22q11.

I CASE REPORT

A 2-day-old, 3.5 kg term boy was admitted to our hospital for evaluation of
cyanosis, pale skin color, tachypnea and poor perfusion. He looked dys-
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morphic. On physical examination, mild cyanosis
and second-degree continuous heart murmur at the
left sternal border were detected. Echocardiogra-
phy demonstrated a large ventricular septal defect,
crossed pulmonary arteries and interrupted aortic
arch type C. Thoracic computed tomography (CT)
angiography showed a left pulmonary artery that
originated from the pulmonary trunk superior to
the right pulmonary artery and crossed the right
pulmonary artery (Figure 1). Prostaglandin infu-
sion was initiated to avoid closure of patent ductus
arteriosus. Because of his morphological features
and absence of thymus on CT, fluorescent in situ
hybridization analysis was done, which revealed
22q11 deletion. He underwent a successful surgi-
cal repair.

The parents were counseled about the abnor-
malities involved and written informed consent
was obtained for scientific publication of the
pathology.

I DISCUSSION

Crossed pulmonary arteries was first described in
1966 by Jue et al.? Since its first description, time
very few cases have been reported. Although
crossed pulmonary arteries may be an isolated le-
sion, it is mostly observed in association with other
complex cardiac anomalies and chromosome ab-
normalities."”> Up to date, association of crossed
pulmonary arteries and interrupted aortic arch type
C has not been reported. Despite the frequency of
aortic arch abnormalities observed with crossed
pulmonary arteries, the etiology of crossed pul-
monary arteries is not understood well. We believe
that reports of abnormalities associated with
crossed pulmonary arteries should help to clarify
the mechanism.

In general, echocardiography is not efficacious
to show the bifurcation, thus, malposition of the
pulmonary arteries. Patients, especially those with
complex cardiac abnormalities require CT, mag-
netic resonance or cardiac angiography for the di-
agnosis of crossed pulmonary arteries.>”® In our
case, crossed pulmonary arteries and interrupted
aortic arch were defined primarily by echocardio-
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FIGURE 1: Thoracic CT angiographic image of the LPA originating from the
pulmonary trunk superior to the RPA and crossing the RPA.

LPA: Left pulmonary artery; RPA: Right pulmonary artery; MPA: Main pulmonary artery;
DA: Ductus arteriosus; LCA: Left coronary artery; DESA: Descending aorta.

graphy, as described previously."’ For further eval-
uation of complex cardiac abnormalities, we per-
formed CT angiography and it supported

echocardiographic diagnoses.

Patients with isolated crossed pulmonary ar-
teries are usually asymptomatic; symptoms depend
on the associated cardiac anomalies. Before plan-
ning management strategies, other types of malpo-
sitions of pulmonary arteries, especially pulmonary
artery sling, should be carefully excluded.

Chromosome abnormalities, mostly mi-
crodeletion of chromosome 22q11, have been re-
ported previously.! When the bifurcation of the
pulmonary trunk is not seen accurately in a patient
with microdeletion of chromosome 22ql1, the
physician should suspect crossed pulmonary arter-
ies. Although very rare, patients with a diagnosis
of type C interrupted aortic arch should also be
evaluated for 22q11 microdeletion, as coexistence

has been reported.!®

In conclusion, aortic arch abnormalities,
crossed pulmonary arteries and microdeletion of
chromosome 22q11 may be associated; thus, detec-
tion of one of these abnormalities should alert the
physician about the presence of the others.

Pediatr Heart ] 2016;3(2)
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Acquired Left Atrial-to-Right Ventricular
Shunt After Atrioventricular Septal Defect
Surgery: Case Report

Atrioventrikiiler Septal Defekt Operasyonu
Sonras1 Gelisen Sol Atrial-Sag Ventrikiiler $ant

ABSTRACT Left ventricle (LV) to right atrium (RA) shunt, also known as the Gerbode defect, is a
rare condition. We report a 5-year-old girl who was admitted with congestive heart failure and di-
agnosed with left atrial to right ventricular communication developing after AVSD operation at 6
months of age.

Key Words: Complete atrioventricular septal defect; heart failure; mitral valve insufficiency

OZET Gerbode defekti olarak bilinen sol ventrikiil ile sag atrium arasinda bulunan sant, nadir go-
ritlen bir durumdur. Biz burada 6 aylik iken AVSD tanisiyla opere edilen, kalp yetersizligi bulgu-
lar1 ile gordugiimiiz ve oldukg¢a nadir rastlanan bir durum olan sol atrium-sag ventrikiil
komiinikasyon tanis1 koydugumuz 5 yasindaki hastay: sunduk.

Anahtar Kelimeler: Komplet atrioventrikiiler septal defekt; kalp yetersizligi; mitral kapak yetmezligi
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eft ventricle (LV) to right atrium (RA) shunt, also known as the Ger-

bode defect, is a rare condition seen in less than 1% of all congenital

heart diseases.! Although it is usually congenital, it may also develop
after cardiac surgery, trauma, endocarditis and endomyocardial biopsy.>
Gerbode-like defects have especially been reported after surgical repair of
atrioventricular septal defect (AVSD) or tetralogy of Fallot.> However, only
two reports of an acquired shunt between the left atrium (LA) and the right
ventricle (RV) have been published. The appearance of a shunt between
the LA and the RV, similar to a Gerbode defect, is rare after AVSD opera-
tion. We report a third case with this abnormality, as a 5-year-old girl was
admitted with heart failure after AVSD operation while she was 6 months
old and diagnosed with a “mirror” occurrence of a Gerbode-like defect.

I CASE REPORT

A 5-year-old girl had been operated with complete AVSD diagnosis when
she was 6 months old. She did not comply with her regular postoperative
follow-up appointments, as she remained asymptomatic. When she was ad-

Pediatr Heart ] 2016;3(2)
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mitted to our clinic at 5 years of age, she was still
asymptomatic. Physical examination revealed a
grade 3/6 pansystolic murmur at the apex. A right
bundle branch block pattern was observed on elec-
trocardiography. On chest X-ray, cardiomegaly was
also observed and cardiothoracic index was calcu-
lated as 58%. Two-dimensional and color Doppler
echocardiography showed a mildly dilated left
atrium. The patient had a moderate tricuspid and
mitral regurgitation (Figure 1); the extraordinary
finding was an LA-to-RV communication (Figure
2). She was kept under close clinical follow-up
with treatment for heart failure.

DISCUSSION

Gerbode defect is noted in less than 1% of all con-
genital heart diseases'. Moreover, acquired LV-RA
shunts have increased in recent years. The most
common causes seem to be membranous septum
weakening based on the surgery, infective endo-
carditis or injury of the membranous septum and a
tear of tricuspid valve.*® In the early stage after the
primary operation, shunts may appear due to patch
dehiscence; considering the size, small shunts may
close spontaneously.”® Occurrence of a shunt be-
tween the LA-RV is an unexpected condition,
which is very rare. So far, only 2 cases of LA-RV
shunt after AVSD repair have been reported in the

literature.>!°

In our patient, we have detected a mirror oc-
currence of the Gerbode-like defect. Echocardio-
graphic evaluation demonstrated moderate
regurgitation in both atrioventricular valves and a
visible flow between LA and RV in color Doppler
view. Echocardiographic evaluation in the diagno-
sis of intracardiac shunts is the gold standard. How-
ever, in patients with pulmonary hypertension due
to tricuspid regurgitation flow, LV-RA shunt diag-
nosis could be missed.!"'? Along with the determi-
nation of the presence and direction of the shunt,
associated cardiac anomalies can be readily identi-

fied with echocardiography.

A moderate degree of mitral regurgitation was
identified in our patient. Reoperation may be con-
sidered due to progressive worsening of mitral re-
gurgitation after partial or complete AVSD

Pediatr Heart ] 2016;3(2)
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FIGURE 1: Transthoracic echocardiographic appearance of the mitral re-
gurgitation.

FIGURE 2: Transthoracic echocardiographic appearance of the defect (arrow)
between the left atrium (LA) and the right ventricle (RV).

operation.” In these patients, mitral regurgitation
may either remain as insignificant or worsen pro-
gressively. Transesophageal echocardiography and
cardiac catheterization would be helpful to show
the anatomy of the shunt, which manifested itself
late after the original corrective procedure. How-
ever, since our patient was stable and a corrective
procedure was not planned in the short term, trans-
esophageal echocardiography or cardiac catheteri-
zation was not deemed necessary.”!° In our patient,
the defect is thought to be the result of a problem
that has occurred during the healing process. It is
assumed that the increase in LA pressure due to the
mitral regurgitation causes the shunt from LA to
RV in diastole.

Considering the occurrence of post-operative
Gerbode and Gerbode-like defect, it is important
to guard against injury to the sensitive septum dur-
ing surgery and to avoid infectious complications,
as well as attentive echocardiographic follow-up
visits.
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Saturasyon Diistikliigii Olan ve
Methemoglobinemi Diisliniilen Cocuk Hastada

Nadir Bir Hastalik:
Pulmoner Arteriyovenoz Fistiil

A Rare Disease with Decreased Saturation
in a Pediatric Patient Considered as
Methemoglobinemia:

Pulmonary Arteriovenous Fistula: Case Report

OZET Pulmoner arteriyovenoz fistiil, pulmoner arterle pulmoner ven arasinda direkt baglanti ol-
mas1 durumudur ve ¢ok nadir goriiliir. Otozomal dominant gegisli herediter hemorajik telenjiek-
tazi, diger adiyla Osler-Weber-Rendu sendromu ile birlikteligi siktir. Literatiirde bu hastalikla ilgili
genelde olgu sunumlar1 bulunmaktadur, tani, klinik gidisat ve tedavi ile ilgili goriis birligi yoktur.
Klinikte siyanoz, comak parmak, polisitemi ve solunum sikintisi goriilebilir. Kontrast ekokardiyo-
grafik incelemede, kontrast maddenin sol kalbe birkag kalp siklusundan sonra gectigi goriiliir ve
erken goriilen sag-sol sant ile tan1 konulur. Bu makalede siyanoz ile bagvuran, klinik bulgular ibup-
rofen zehirlenmesine bagli methemoglobinemiye baglanan, kontrast ekokardiyografik degerlen-
dirme ile tan1 alan bir pulmoner arteriyovenoz fistiil hastasi sunuldu.

Anahtar Kelimeler: Pulmoner arteriyovendz fistiil; kontrast ekokardiyografi; ¢ocuk

ABSTRACT Pulmonary arteriovenous fistula is the situation where there is a direct connection be-
tween the pulmonary artery and pulmonary vein and it is very rarely seen. It frequently co-exists
with autosomal dominantly tranmitted hereditary hemorrhagic telangiectasia, i.e. Osler-Weber-
Rendu syndrome. More commonly there are case reports about this disease in the literature and
there is no consensus on diagnosis, clinical progress and treatment. Cyanosis, club finger, poly-
cythemia and respiratory trouble may be seen at presentation. In the contrast echocardiographic ex-
amination, the contrast material is seen to pass to the left heart after a few heart cycles and diagnosis
is made with early developing right-left shunt. This article presents a pulmonary arteriovenous fis-
tula patient who presented with cyanosis, whose clinical picture was attributed to methemoglo-
binemia secondary to ibuprofen toxicity and who was diagnosed with contrast echocardiographic
evaluation.

Key Words: Pulmonary arteriovenous fistula; contrast echocardiography; child
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ulmoner arteriyovenoz fistiil (AVF) veya malformasyon, pulmoner
arterlerle pulmoner venler arasinda kapiller gecis olmadan direkt
baglanti bulunmasidir. Hastalarda desatiire sistemik venoz kanin ak-
cigerleri atlayarak sol atriyuma gelmesiyle arteriyel desatiirasyon olur.!? Ilk
olarak 1897 yilinda tanimlanan ve olduke¢a nadir goriilen bu hastalik, siya-
nozla gelen hastalarin ayirici tanisinda yer almaktadir.® Fistiiller ¢ok sa-
yida ve ince telenjiektazi formunda olabilecegi gibi genis bir arter-ven
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baglantisi seklinde de olabilir.! Bu yazida, methe-
moglobinemi 6n tanisiyla yatirilan, pulmoner AVF
tanis1 konulan hasta sunuldu.

OLGU SUNUMU

Ug yagindaki kiz hasta, 50 mg/kg dozunda ibupro-
fen surup ictikten sonra morarmasi olmas: tizerine
cocuk acil servise bagvurdu. Ozgecmisinde veya
soygecmisinde 6zellik bulunmadigi, anne baba ara-
sinda akraba evliligi olmadig1 6grenildi. Oksijen sa-
tiirasyonu oda havasinda %60-80 arasinda degisen,
diger vital bulgulari, boyu ve viicut agirlig1 yasina
gore normal olan hastada solunum sikintisi bulgu-
lar1, comak parmak, ek ses veya ifiirim yoktu.
Rutin hemogram ve biyokimyasal degerleri, elek-
trokardiyografisi, telekardiyografisi ve ekokardiyo-
grafik (EKO) incelemesi normaldi. Arteriyel kan
gazinda pO2 43 mmHg olan hastada asidoz veya

"

polisitemi yoktu, methemoglobin diizeyi %5,3
(normal degeri %1-2) bulununca toksik methe-
moglobinemi diisliniildii, askorbik asit tedavisi bag-
land1. Tedavinin ikinci giiniinde methemoglobin
seviyesi %1,5 degerine gerileyen hastada dispne, ta-
kipne ve interkostal ¢ekilme gibi solunum sikintis
bulgular: gelisti, bronkopnémoni oldugu fark edi-
len, toraks tomografisi normal olarak degerlendiri-
len ve genel durumu koétiilesen hasta ¢ocuk yogun
bakim iinitesine sevk edildi. Cildi ve mukozalar si-
yanotik olan hastanin O2 satiirasyonu %75 idi ve
aglamakla %40’lara kadar diismekteydi. Methe-
moglobinemi tanisindan uzaklasildi, antibiyotik ve
bronkodilatasyon tedavisi verilen hastanin kontrol
EKO incelemesi normaldi. Goriintiilenemeyen
yaygin pulmoner AVF olabilecegi diisiintilerek
kontrast EKO inceleme yapildi. Yapilan enjeksiyon
sonrasinda sol atriyumda ve sol ventrikiilde erken
fazda olusan mikrokavitasyonlar izlendi (Resim 1).

RESIM 1: Transtorasik ekokardiyografik incelemede, (ist ekstremite venine salin kontrast enjeksiyonundan sonra uzun stireli alinan dért bosluk gérintiisi. Ust
sol gériintiide enjeksiyondan hemen sonra kalp bosluklarinda kontrastin olmadii gériliiyor. Ust sagj gériintiide sag atriyumun ve sag ventrikilin doldugu, alt
sol gorlintiide, sag bosluklarin kontrastla dolmasindan 3-4 atim sonra sol atriyumun ve sol ventrikiliin doldugu izleniyor. Alt sag gériintide ise kontrastin sag

ventrikilden temizlendigi, sol kalpte ise devam ettigi tespit ediliyor.
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Sag kalp kateterizasyonunda ana pulmoner artere
kontrast madde enjeksiyonu yapildiginda iki akci-
ger parankim alanlarinin homojen kanlandig, ba-
sin¢larin normal oldugu, venoz doniis fazinin ¢ok
erken olustugu gortldi. Hastanin siyanozunun,
yaygin ama goriintiilenemeyecek kadar kiiciik, cok
saylda pulmoner AVF den kaynaklandig: sonucuna
varildi. Genel durumu diizelen, solunum sikintisi
bulgusu olmayan hastanin 4 lt/dakika oksijen in-
halasyonu alirken satiirasyonu %85 civarinda sey-
retti, oksijen verilmediginde ise satiirasyonunun
%40’lara kadar diistiigii goriildii. Hasta akciger
nakil programina alindi ve evde oksijen kullanmak
iizere taburcu edildi.

I TARTISMA

Pulmoner AVF’lerin sebebi veya patogenezi tam
olarak bilinmemektedir, genelde dogustan olur,
otozomal dominant ge¢isli herediter hemorajik te-
lenjiektazi (HHT), diger adiyla Osler-Weber-
Rendu sendromu ile birlikteligi siktir. Nadiren
travma, Glenn operasyonu, amiloidoz, kistik fibro-
zis ve siroz gibi nedenlere, tiiberkiiloz ve sifiliz gibi
enfeksiyonlara baglh edinsel olarak goriilebilir. Fis-
tuller bir veya cok sayida, tek veya cift tarafl ola-
bilir, genelde akciger alt loblarinda goriiliir. Yaygin
hastalik ise cok daha nadirdir ve genellikle HHT ile
birliktedir. Literatiirde bu hastalikla ilgili genelde
olgu sunumlar1 bulunmaktadir, tani, klinik gidisat
ve tedavi ile ilgili goriis birligi yoktur.!?* Olgu-
muzda HHT digiindiirecek aile 6ykiisi, tipik te-
lenjiektaziler, tekrarlayan burun kanamalar1 veya
visseral organ tutulumu olmadig i¢in dogumsal
pulmoner AVF olarak kabul edildi. Karaciger fonk-
siyonlar1 ve tiiberkiiloz enfeksiyonuna yonelik is-
tenen tetkikler normal olan hastada pulmoner AVF
nedeni olabilecek bir hastalik tespit edilemedi.

Hastaligin klinigini, sag-sol santin derecesi ve
fisttil boyutu belirler. Kardiyak debinin %20’sin-
den daha az bir sant varsa ve fistiil boyutu kiiciikse
hastalar asemptomatik olabilir. Dispne, gogiis ag-
r1s1, hemoptizi, epistaksis ve norolojik semptomlar
tespit edilebilir."? Fizik muayene ¢ogunlukla nor-
maldir ama siyanoz, ¢omak parmak veya patolojik
ifiirim bulunabilir, viicutta telenjiektaziler fark
edilebilir. Hastaligin klinik triad: siyanoz, polisi-
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temi ve comak parmaktir ama hastalarin az bir kis-
minda birlikte bulunur.*> Akciger grafisinde ge-
nelde alt loblarda diizgiin sinirli, ¢api1 1-5 cm
arasinda degisen nodiil opasitesi izlenebilir ama 2
cm’den kiiciik olan fistiiller goriilmeyebilir, bilgi-
sayarli tomografi ile daha net olarak gosterilebilir.
Tan1 koymada en 6nemli tetkik, hastaliktan siiphe-
lenildiginde kontrast EKO yapmaktir. Ozellikle
santin az, fistiil boyutunun kii¢iik oldugu hasta-
larda diger goriintiileme yontemleri ile patoloji gos-
terilemediginde kontrast EKO, ¢ok duyarli bir
yontemdir ve tan1 koymak igin yeterlidir.® Perife-
rik venden ajite serum fizyolojik verildiginde nor-
malde kalbin sag tarafinda hava kabarciklan
goriiliir ve pulmoner dolasimda rezorbe oldukla-
rindan sol bosluklara ge¢cmez. Kalp i¢indeki bir de-
fekte bagh sant varsa, sag atriyumdan 1-3 kalp
atimi sonrasinda sol atriyumda da kabarciklar izle-
nir. Pulmoner AVF varliginda ise yaklasik 3-8
atimdan sonra sol atriyum i¢i kabarciklar goriiliir.
Kesin tan1 konulmasi i¢in altin standart yontem,
konvansiyonel pulmoner anjiyografidir.! Hasta-
mizda ¢omak parmak, polisitemi, devaml tiftirim
gibi hastaligin klasik bulgular1 olmadig gibi akciger
grafisinde ve bilgisayarli tomografide patolojik bir
lezyon izlenmedi. Pulmoner anjiyografide pulmo-
ner arter basincinin normal oldugu, pulmoner
venoz doniig fazinin erken olustugu izlendi ama fis-
tll gorintisi tespit edilmedi. Hastanin siyanozu
methemoglobinemiye baglanip, akciger goriintiile-
mesinde siipheli bir goriintii elde edilememesi ne-
deni ile ve kontrast EKO incelemesi ge¢ donemde
yapildigindan tani erken dénemde konulamadi. Li-
teratiirde bulunan olgu sunumlarinda, akciger fil-
minde, toraks bilgisayarli tomografi ve pulmoner
anjiyografik degerlendirmede fistiiliin goriilleme-
digi hasta tespit edilmedi.

Lezyonlar yillar gectikce biiyiimeye meyilli-
dir, tedavi edilmedigi takdirde kalp yetmezIligi, in-
fektif endokardit,
polisitemiye bagli sorunlar ile norolojik kompli-

kronik hipoksemiye ve

kasyonlara ve fistiil riiptiirii ile mortal olabilen he-
motoraksa neden olabilir.!? Transkateter teknikle
koil embolizasyon islemi yapilabilecegi gibi lokal
eksizyon, segmental rezeksiyon ve lobektomi gibi
cerrahi tedavi secenekleri de bulunmaktadir. Yay-
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gin lezyonlar: olan ve agir hipoksemisi bulunan
hastalarda tedavi segenekleri kisithdir ve nérolojik
komplikasyonlar sik goriiliir, akciger nakli diisii-
niilmelidir.”® Tek tarafli ve yaygin tutulumu olan
hastalarda nakile kadar koprii vazifesi gormesi igin
pulmoner arter banding iglemi yapilabilir.® Hasta-
mizda ciddi hipoksemi oldugundan ve yaygin fis-
tiller lezyonlar bulundugundan transkateter girisim
veya cerrahi tedavi diisiiniilmedi ve hasta, akciger
nakli yapilan bir merkezin takibine alindi.

Sonug olarak siyanozla gelen, agiklanamayan
hipoksemisi olan hastalarda akciger, kalp ve sinir
sistemi patolojileri diglandiktan sonra, nadir bir
neden olarak pulmoner AVF akla gelmelidir. Has-
talarin bir kisminda fizik muayene, akciger filmi,
EKO ve hatta bilgisayarli tomografi incelemeleri
normal olsa bile mutlaka kontrast EKO ile de de-
gerlendirme yapilmalidir. Cok seyrek goriilen bu
hastaligin tanisi atlandiginda, 6liimciil olabilen
komplikasyonlarla kargilagilabilir.
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4q Duplikasyonu ve
Gapraz Pulmoner Arter Birlikteligi

Association of 4q Duplication and
Crossed Pulmonary Artery: Case Report

OZET 4q duplikasyonu, 4. kromozomun uzun kolu {izerinde fazladan bir genetik materyal kopyasi
bulunmas: sonucu meydana gelen nadir bir kromozom anomalisidir. Duplike olan genetik mater-
yele gore klinik 6zellikler degisir. Diger tiim sistem bulgularinda oldugu gibi kardiyak anomaliler
de kromozomun tutulan bolgesine ve katilan genetik materyalin cesidine gére degisiklik gostere-
bilir. Bizim olgumuzda polihidramnioz ve ense kalinliginda artig nedeni ile yapilan kromozom ana-
lizinde 4q duplikasyonu saptanmisti. Dogumdan sonra yapilan ekokardiyografide ¢capraz pulmoner
arter tanis1 diisiiniildii. Anjiyografi ve bilgisayarli tomografi ile de bu tan1 kesinlestirildi. Litera-
tiirde 4q duplikasyonu ve ¢apraz pulmoner arter birlikteligi daha 6nce rapor edilmemistir. Olgumuz,
literatiirde ilk kez tanimlanan ¢apraz pulmoner arterler ve 4q duplikasyonu birlikteligini bildir-
mek amaciyla sunulmustur.

Anahtar Kelimeler: Pulmoner arter; kromozom 4, trizomi 4q; kromozom duplikasyonu

ABSTRACT 4q duplication is a rare chromosomal disorder which results from the presence of an
extra copy of genetic material in the long arm of chromosome 4. The clinical features vary accord-
ing to the duplicated genetic material. Cardiac abnormalities, as in other system abnormalities, may
also vary depending on the type of genetic material on involved chromosome region. In our case
chromosome analysis was performed due to increased nuchal translucency and 4q duplication was
determined. The diagnosis of crossed pulmonary arteries, was considered by postnatal echocardio-
graphy. This diagnosis was confirmed with angiography and computed tomography. The associa-
tion of 4q duplication and crossed pulmonary arteries have not been reported before in the
literature. Our case highlights the association of crossed pulmonary arteries and 4q duplication
which has defined in the literature for the first time.

Key Words: Pulmonary artery; chromosome 4, trisomy 4q; chromosome duplication

Pediatr Heart ] 2016;3(2):75-7

duplikasyonu, 4. kromozomun uzun kolu iizerinde fazladan bir

4 genetik materyal kopyas: bulunmas: sonucu meydana gelen nadir
qbir kromozom anomalisidir. 4q duplikasyonu, trizomi 4q, parsi-

yel trizomi 4q isimleri ile de anilmaktadir.!> Semptom ve bulgularin siddeti
duplike olan genetik materyalin yerine ve boyutuna gore degismekle bera-
ber, olaya katilan genetik materyalin gesidiyle de yakindan iligkilidir. Bu
nedenle bulgular hastadan hastaya degisiklik gosterir.>* Sendromun temel
bilesenleri arasinda gelisim geriligi, mental retardasyon, kraniofasiyal ano-

maliler, ekstremite anomalileri, ¢esitli nérolojik, oftalmolojik, iirogenital ve
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kardiyak anomaliler bulunmaktadir. Kardiyak ano-
maliler, kromozomun tutulan bolgesine ve katilan
genetik materyalin cesidine gore degisiklik goste-
rebilir. Bu nedenle tek bir kardiyak anomaliden
bahsetmek miimkiin degildir.

Sol pulmoner arterin sag pulmoner arterin yu-
karisindan ve sagindan kaynaklandig: ¢apraz pul-
moner arterler nadir bir anomalidir. Bu anomaliye
siklikla dogustan kalp defektleri eslik eder.>* Ge-
netik bozukluklardan trizomi 18 ve 22q11 deles-
yonu ile capraz pulmoner arter birlikteligi de
tamimlanmistir.” Ancak ¢apraz pulmoner arterlerin
4q duplikasyonu ile birlikteligi literatiirde bildiril-
memistir. Burada, kardiyak olarak ¢apraz pulmo-
ner arter anomalisi ile prezente olan 4q duplikas-
yonlu bir olgu sunulmustur.

I OLGU SUNUMU

Olgumuz aralarinda akraba evliligi olmayan 42
yasinda saglikli baba ile 38 yasinda saglikli anne-
den sezaryen ile 36. gestasyon haftasinda 2220 gr
agirliginda dogurtulmus. APGAR skoru birinci
dakikada 7, besinci dakikada 8 olarak degerlendi-
rilmis ve bir kez 30 saniye siire ile pozitif basin¢h
ventilasyon destegine ihtiya¢ duyulmus. Hipoto-
nisitesi, stridoru olan, oksijen saturasyonu %70 ci-
varinda seyreden ve ¢oklu anomalileri olan olgu
yenidogan yogun bakim servisine alinmis. Olgu-
nun perinatalojik takiplerinde polihidramnios ve
fetiisin ense kalinliginda artig saptanmis. Bu ne-
denlerle 16 haftalikken alinan kromozom orne-
ginde 4q duplikasyonu tespit edilmis. Aileye
gebeligin sonlandirilmasi ile ilgili 6neride bulu-
nulmus fakat aile tarafindan kabul edilmemis. 22.
gestasyon haftasinda yapilan fetal ekokardiyogra-
fisinde subaortik ventrikiiler septal defekt (VSD)
gorilmiis ve capraz pulmoner arterlerden siiphe-
lenilmis. Postnatal 4. giin yapilan ekokardiyogra-
fisinde subaortik VSD, pulmoner hipertansiyon,
patent duktus arteriosus ve ¢apraz pulmoner ar-
terler goriilldii. Eslik eden anomaliler agisindan
tetkik edilen olguda, irogenital sistem anomali-
leri agisindan yapilan batin ultrasonografisinde
her iki bébrek boyutlar kii¢iik, parankim ekolar:
artmis saptanarak ¢ocuk nefroloji poliklinik taki-
bine alindi. Oftalmolojik anomaliler agisindan ya-
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pilan géz muayenesinde 16kom saptand: ve goz
hastaliklar: tarafindan Peters anomalisi olarak de-
gerlendirildi. Kranial anomaliler agisindan yapi-
lan kranial manyetik rezonans goériintiillemesinde
korpus kallosum disgenetik, ventrikiiler sistem
dismorfik (diizensiz) goriiniimde saptandi. Kon-
viilziyonlar1 olmasi nedeni ile antiepileptik tedavi
baglandi. Hasta 4q duplikasyonu tanisi ile genetik
poliklinik takibine alinarak karyotip analizi gon-
derildi.

Ekokardiyografide subaortik VSD, pulmoner
hipertansiyon ve ¢apraz pulmoner arterler sapta-
nan olguya tanisal anjiyografi yapildi. Anjiyogra-
fide capraz pulmoner arterler ve VSD saptandi
(Resim 1a). Sik akciger enfenksiyonu gegiren olgu-
nun eslik eden akciger anomalisi varligini goster-
mek icin gogis hastaliklar: tarafindan istenilen
bilgisayarli tomografide; anjiyografi ve ekokardi-
yografi tanilarini destekler sekilde sol pulmoner ar-
terin sag pulmoner arterin yukarisindan ve sagin-
dan kaynaklandig: ve her iki pulmoner arterin bir-
birlerini ¢caprazladig: rapor edildi (Resim 1b). Her-
hangi bir basiya neden olmayan bu anatomik
degisikligin, tekrarlayan akciger enfenksiyonlari ile
iligkili olmadig: diisiiniildii. Hasta ¢ocuk kardiyo-
loji poliklinik takiblerine sorunsuz olarak devam
etmekte.

Yazihi hasta onami hasta ailelerinden alinmigtir.

I TARTISMA

Capraz pulmoner arterler, pulmoner arter dallari-
nin malpozisyonunun klasik seklidir.® Bu malpo-
zisyon; pulmoner arter dallarinin normal orijinle-
rinin, saatin tam tersi yoniinde donmesi ile olusur.
Pulmoner arter dallarinin diger anomalilerinden
farkli olarak ¢apraz pulmoner arterler trakea basi-
sina neden olmaz. Oysa pulmoner arter dallarinin
diger bir anomalisi olan “pulmoner sling’de, sag
pulmoner arterden kaynakalanan sol pulmoner
arter, sol akcigere ulagincaya kadar 6zefagus ve tra-
kea basisi yapabilir.

Capraz pulmoner arterler 6zellikle konotrun-
kal anomaliler olmak tizere diger kardiyak anoma-
lilerle birliktelik gosterebilir.” Bu anomaliler
arasinda trunkus arteriosus, kesintiye ugramais aor-
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RESIM 1: a) Gapraz pulmoner arterlerin anjiyografik olarak gériinttilenmesi, b) Capraz pulmoner arterlerin bilgisayarli tomografi ile gérintilenmesi (ok ile isaretli).
RPA: Sag pulmoner arter; LPA: Sol pulmoner arter.

tik ark, Fallot tetralojisi, atrial septal defekt, trans-
vers ark hipoplazisi, ventrikular septal defekt, ¢ift
cikish sag ventrikiil ve sol persistan superior vena
kava sayilabilir.>® Nitekim bizim olgumuzda da
capraz pulmoner arterler ile birlikte VSD saptan-
mistir. Kesitsel ekokardiyografi ile tan1 koymak gii¢
oldugundan, anjiyografi, manyetik rezonans go-
riintiillemesi ve ii¢ boyutlu sarmal bilgisayarl to-
mografi bu konuda pediatrik kardiyologlara
yardimci yontemlerdir.

Literatiire bakildiginda; capraz pulmoner arter
anomalisi 22q11 delesyonu ve trizomi 18 birlikte-
ligi bildirilmis olup 4q duplikasyon birlikteligi daha
once hi¢ vurgulanmamistir. Bizim olgumuzda pre-
natal olarak 4q duplikasyonu tanis1 konmus olup
yapilan tanisal anjiyografi ile de ¢apraz pulmoner
arter anomalisi saptanmistir. Olgumuz literatiirde
ilk kez tanimlanan ¢apraz pulmoner arterler ve 4q
duplikasyonu birlikteligini bildirmek amaciyla su-
nulmustur.
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A New Kind of Double Aortic Arch:
Different Anatomic Variation: Case Report

Birlesmeyen Cift Arkus Aorta:
Yeni Bir Varyasyon

ABSTRACT Vascular ring (VR) is a rare congenital vascular disease that results from abnormal em-
bryonic development of the paired aortic arches or branching pulmonary arteries. VRs may lead to
respiratory infections, stridor, wheezing, cough, recurrent respiratory infections and dysphagia. In
our case a girl aged 10 months presented with recurrent bronchitis attacks was diagnosed as vascular
ring due to a double aortic arch by thoracic computed tomography (angio-CT) angiography. Orig-
inally in this angio-CT two aortic arches did not join in the proximal descending aorta. The right
aortic arch continued as descending aorta and the left aortic arch ended as a diverticulum. To the
best of our knowledge this anatomical variation is unique. Double aortic arch was repaired through
median sternotomy. Surgical division of the nondominant left arch and mobilization of the vascu-
lar ring was performed. A polytetrafluoroethylene (PTFE) graft was interpositioned between the
proximal ascending aorta and the aortic origin of left common carotid and left subclavian artery. She
was discharged smoothly.

Key Words: Vascular ring; double aortic arch; recurrent bronchitis

OZET Vaskiiler halka aortik arkin ya da pulmoner arter dallarinin anormal embriyolojik gelisimi
sonucunda ortaya ¢ikan oldukga nadir bir konjenital anomali olup; oksiiriik, stridor, wheezing atak-
lar1, yineleyen solunum yolu enfeksiyonlar: ve disfaji yakinmalarina neden olur. Yineleyen bro-
nsiolit ataklar1 nedeniyle izlemde olan 10 aylik kiz hastanin toraks BT (bilgisayarli tomografi)
anjiografisinde sag ve sol iki ayr1 aortik arkin oldugu saptandi. Sag aortik arkin inen aorta olarak
devam ettigi goriiliirken sol aortik arkin divertikiil olarak sonlandig: goriildii. Hastaya mediyan
sternotomi yapilarak dominant olmayan sol aortik ark cerrahi olarak ayrilip, proksimal ¢ikan aorta
ile sol karotis arter ve sol subklavian arter birlesim yeri arasina politetrafloroetilen greft (PTFE)
yerlestirildi. Postoperatif izleminde herhangi bir sorun yasanmayan hasta saglikla taburcu edildi.

Anahtar Kelimeler: Vaskiiler ring; cift aortik ark; rekiirren bronsit

Pediatr Heart ] 2016;3(2):78-81

ascular ring (VR) is a rare congenital vascular disease that results
from abnormal embryonic development of the paired aortic arches
or branching pulmonary arteries. Embryologically six pairs of pha-
ryngeal arch arteries develop in conjunction with the branchial pouches.
A double aortic arch is formed when both fourth arches and both dorsal
aortas remain present. The possible embryological origin of our case’s vari-
ation seems to be different. VRs may lead to variable degrees of respira-
tory problems or feeding difficulties by forming a complete or incomplete
ring compressing the trachea, the bronchi, and the esophagus. Symptoms

Pediatr Heart ] 2016;3(2)
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can vary from dyspnea, dysphagia to life-threat-
ening other conditions; however, tracheal steno-
sis can often present and be the cause of surgical
failure. Respiratory symptoms are common in the
case of vascular rings in infancy or early child-
hood.! Most children with VRs present with
symptoms in the first few months of their life and
they generally require surgery within the first
year of their life.?

I CASE REPORT

A girl aged 10 months presented dyspnea at two
months of age, which worsened with crying, feed-
ing and upper respiratory tract infections. She had
bronchitis attacks five more times and was con-
sulted to chest diseases. The child had normal
growth and no difficulty feeding. Angio-CT due to
chronic bronchitis identified a vascular ring due
to a double aortic arch, causing extrinsic compres-
sion of the trachea with marked reduction in its
caliber. Two aortic arches originated in the
ascending aorta and the right aortic arch was dom-
inant (Figure 1). The brachiocephalic trunk origi-
nated in the right aortic arch, while the left
common carotid and left subclavian artery origi-
nated in the left aortic arch. Originally in this case
two aortic arches do not join in the proximal de-
scending aorta. The right aortic arch continues as
descending aorta and the left aortic arch ends as a
diverticulum (Figure 2). There was patent foramen
ovale on echocardiographic study. Double aortic
arch was repaired through median sternotomy.
Surgical division of the nondominant left arch and
mobilization of the vascular ring was performed. A
polytetrafluoroethylene (PTFE) graft was interpo-
sitioned between the proximal ascending aorta and
the aortic origin of left common carotid and left
subclavian artery (Figure 3, 4). She was discharged
smoothly.

I DISCUSSION

VRs are rare congenital anomalies due to abnormal
embryonic development of the aortic arch. In a
double aortic arch (DAA), the ascending aorta bi-
furcates anteriorly to the trachea and oesophagus,
completely encircles them. The arches then com-

Pediatr Heart ] 2016;3(2)

FIGURE 1: A: Two aortic arches originated in the ascending aorta and the
right aortic arch was dominant. B: Left aortic arch. C: Right subclavian artery.
D: Right common carotid artery. E: Left common carotid artery. F: Left subc-
lavian artery.

FIGURE 2: A: Left aortic arch ends as a diverticulum. B: Right aortic arch
continues as descending aorta.

bine into a single descending posterior aorta; but
in our case two aortic arches do not join in the
proximal descending aorta. The right aortic arch
continues as descending aorta and the left aortic
arch ends as a diverticulum.

VRs may lead to respiratory infections, stridor,
wheezing, cough, recurrent respiratory infections
and dysphagia especially within the first six months
of life. Clinically, the onset and severity of symp-
toms of esophageal and tracheal obstruction are
variable and depend on the tightness of the ring.
The only definitive treatment is surgery.?
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FIGURE 4: A: PTFE graft was interpositioned between the proximal ascen-
fing aorta and the common origin of left common carotid and left subclavian
artery.

In our case, the patient had no difficulty feed-
ing but she had dyspnea at two months of age,
which worsened with crying, feeding and upper
respiratory tract infections and also extrinsic com-
pression of the trachea with marked reduction in
its caliber caused by double aortic arch was re-
ported in Angio-CT. Surgery is the only appropri-
ate form of therapy and should be performed
urgently after the diagnosis is made, especially in
patients with apnea, stridor or other respiratory
distress syptoms. Also delay of the surgery may lead
to serious complications. Some infants may con-
tinue to have noisy breathing after surgery and
total relief of symptoms may take several months to
1 year. It is critical to notify the child’s parents of
this possibility.
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Studies in Korea claimed that the subtype dis-
tribution mainly comprises of pulmonary artery
sling (41.67%) and DAA (35%).* In contrast, stud-
ies in United States and Turkey suggested a higher
scale of right aortic arch with a persistent left liga-
mentum arteriosum (42%) and left aortic arch with
aberrant retroesophageal right subclavian artery
(56.8%), respectively.>® VR repair in patients with
tracheal narrowing carry a higher risk of mortality
compared to patients undergoing VR repair in the
absence of symptomatic airway obstruction.’

A possible variation is the rarely occurring
right aortic arch with a right-sided ductus arterio-
sus and an aberrant left subclavian artery. It is sec-
ondary to the abnormal regression of the left-sided
ductus arteriosus and aortic arch between the left
common carotid artery and the left subclavian ar-
tery and the persistence of their symmetric arches
on the right side. The aberrant left subclavian ar-
tery can be seen behind the trachea to the left fetal
shoulder, forming a vascular sling.® This variant
seems to be more associated with cardiac anom-
alies.’ A right aortic arch with an aberrant origin
of the left brachiocephalic artery is rare.' It results
from abnormal regression of the left aortic arch
proximal to the origin of the left common carotid
artery. The persisting ductus arteriosus is usually
left sided, completing a vascular ring. It is less com-
mon for the ductus arteriosus to be either on the
right or bilateral.

I CONCLUSION

VRs may be asymptomatic but frequently they
present with respiratory and/or gastrointestinal
symptoms. Severity of symptoms depends on the
degree of tightness of the ring that compresses tra-
chea and/or esophagea. The exact anatomy of a vas-
cular ring and its relationship to adjacent structures
has to be clearely defined. To the best of our
knowledge anatomical variation of our case is
unique. Sudden death or further tracheobronchial
damage may be caused by delayed treatment.!! Sur-
gical correction should only be carried out in cen-
tres of excellence.

Pediatr Heart ] 2016;3(2)
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Heterotaksi Sendromunda
Kava-Pulmoner Anastomoz Sonrasi1 Gelisen
Direncli Silotoraksin Invaziv Tedavisi

Invasive Treatment of Persistent Chylothorax After
Cava-Pulmonary Anastomosis in
Patients with Heterotaxy Syndrome: Case Report

OZET Silotoraks, konjenital kalp cerrahisi sonrasinda, duktus torasikus veya ana lenf kanallarmin
cerrahi travmaya maruz kalmasi yaninda, 6zellikle tek ventrikiil tamiri i¢in iki y6nlii kavapulmo-
ner anastomoz (BCPC) uygulanan hastalarda sistemik venéz basincin torasik duktus basmncini as-
mas1 sonucu olusabilir. Biz bu makalede, heterotaksi sendromu ile birlikte fonksiyonel tek
ventrikiilii olan ve BCPC operasyonu sonras: direngli silotoraks gelisen 3 hastanin invaziv tedavi
yaklagimlarini sunduk. Birinci basamak medikal tedavi olarak okreotid, diiiretikler, anjiotensin
donistiiriicii enzim inhibitori , metilprednizolon ve sildenafil verildi. Ayrica, hastalar tedavinin ilk
iki haftas1 boyunca total parenteral beslenme aldi. Medikal tedaviye ¢ok iyi klinik yanit alinmasina
ragmen, silotoraksin persiste etmesi iizerine hastalarimiza plevral efiizyonda ciddi azalma ile so-
nuglanan anjiyografik ve cerrahi miidahale uygulandi. ilk birkag giinliik takip sonrasi hastalarimiz
yaklasik alt1 ay boyunca poliklinikten takip edildi.

Anahtar Kelimeler: $ilotoraks, duktus torasikus ligasyonu, heterotaksi sendromu

ABSTRACT Chylothorax may occur after congenital heart surgery due to direct surgical trauma to the
lymphatic vessels or high systemic venous pressure, exceeding thoracic duct pressure, especially in pa-
tients with bidirectional cavapulmonary anastomosis (BCPC) applied for single ventricle repair. In
this article, we present invasive treatment of 3 patients with heterotaxy syndrome, who had persis-
tant chylothorax after BCPC operation. As first-line treatment medical therapy, consisting of oc-
treotid, ditiretics, angiotensin-converting-enzyme inhibitor, methylprednisolone and sildenafil were
administered. In addition, our patients received total parenteral nutrition for the first two weeks of
treatment. Despite the very good clinical response of the treatment, the chylothorax still persisted
and our patients underwent angiographic and surgical intervention resulting in a complete cessation
of the pleural effusion. Apart from the first a few days our patients were treated as out-patient basis
for nearly six months. In this article, we present invasive treatment of 3 patients with heterotaxy syn-
drome, who had persistant chylothorax, resistant to the medical therapy, after BCPC operation.

Key Words: Chylothorax, thoracic duct ligation, heterotaxy syndrome
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ilotoraks, duktus torasikus veya lenfatiklerden sizan trigliseritten zen-

gin siit goriiniimli, opak, §il6z sivinin plevral boslukta birikmesidir.
Konjenital kalp cerrahisi sonras geligen silotoraks etyolojisinde trav-

tik ve non-travmatik pek ¢ok etken mevcuttur."? Travmatik etkenler,
genellikle torasik duktus veya ana lenf kanallarinin cerrahi travmaya maruz
kalmas: seklindedir. En sik rastlanan non-travmatik neden ise, tek ventri-
kiil tamiri uygulanan hastalarda, sistemik venoz basincin, torasik duktus ba-
sincini agmasi sonucu ortaya ¢ikan lenfatik sizintidir."® Torasik duktusun
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gorevi; lenfatik siviyi, sindirim sisteminden emilen
lipid ve proteinleri sistemik dolagima tagimaktur.
Buradan gecen yiiksek akim sebebiyle, silotoraks
tedavi edilmezse ortaya cikabilecek lenfosit, voliim
ve protein kaybi, ciddi metabolik rahatsizliklara ve
olume sebep olabilir.!” Cogunlukla tek tarafh ola-
rak goriilmekle birlikte, bilateral de izlenebilir.

Heterotaksi sendromu sol veya sag tarafin la-
teralizasyon bozuklugu neticesinde ortaya ¢ikar.
Cogunlukla kompleks konjenital kalp anomalileri
ile birliktedir. Normal bireylerde bir sag taraf yapis
olan torasik duktusun lokalizasyonu, heterotaksi
sendromu olan hastalarda belirsizdir. Bu durum,
duktus torasikus ligasyonu seklinde yapilan stan-
dart cerrahi yaklagimi giiclestirir.** Biz bu maka-
lede heterotaksi sendromu olan ve tek ventrikiil
tamiri (iki yonlii kava-pulmoner anastomoz; BCPC)
sonras: gelisen ve medikal tedavi ile kontrol altina
alinamayan, 3 silotoraks olgusunu ve invaziv teda-
vilerini sunduk.

I OLGU SUNUMLARI

OLGU 1

Erken bebeklik doneminde kompleks kardiyak ano-
mali (situs inversus, dekstrokardi, sol atriyal izome-
rizm, komplet atriyoventrikiiler septal defekt,
L-loop ventrikiil pozisyonu, ¢ift ¢ikish sag ventri-
kiil, sag arkus aorta, pulmoner stenoz ve ve sol sii-
periyor vena kava (SVC) nedeniyle sag modifiye BT
(Blalock-Taussig) sant (4 mm PTFE greft ile) yapil-
mis olan 3 yasindaki erkek hastaya klinigimizde ya-
pilan degerlendirme sonucunda kalp kateterizas-
yonu uygulandi. Sag ventrikiil ¢ikis yolu atrezi de-
recesinde dardi. Pulmoner arter Mc Goon indeksi
2,1 ve ortalama pulmoner arter basinci1 16 mmHg
(24/11 mmHg) idi ve pulse oksimetri satiirasyonu
oda havasinda %70 olarak o¢l¢iildii. Bu bulgularla
hasta ameliyata alindi. Aortik ve sag SVC’si olma-
yan hastaya bikaval (sol SVC ve median yerlesimli
IVC) kaniilasyonu sonras: standart kardiyopulmo-
ner bypass (KPB) uygulamas: ile normotermi al-
tinda ve atan kalpte sol iki yonlii kava-pulmoner
anastomoz (BCPC) uygulandi. Daralmig olan BT
sant, pulmoner vaskiiler yataga antegrad akimin de-
vamliligini saglamak icin agik birakildi. KPB ¢ikisi,
pulmoner arter basinci 17 mmHg (24/10 mmHg)

Pediatr Heart ] 2016;3(2)

olarak ¢6l¢tildii. SpO2: % 85 idi. Postoperatif erken
donemde sorunsuz izlenen hasta, iki giin yogun
bakim ve toplam 10 giinlitk hastane yatis siiresinin
ardindan aspirin, lasix, aldactone ve pedifen’den
olusan medikal tedavisi diizenlenerek taburcu edil-
dikten yaklagik 2 hafta sonra, solunum sikintisi ve
genel durum bozuklugu sebebiyle klinigimize yati-
rildi. Telekardiyografi ve toraks ultrasonografi
(USG) ile massif plevral effiizyon bulgusu dogru-
land1. Transtorasik ekokardiyografik (TTE) incele-
mesi sonucunda kalp fonksiyonlarinin normal
oldugu, kavapulmoner anastomozun sorunsuz ¢a-
Listig1 tespit edildi. Hastaya sag tarafli,toraks dreni
takildi ve toraks boslugundan §il6z goriiniimlii sivi
drene edildi. Alinan mayinin mikrobiyolojik ve bi-
yokimyasal degerlendirmesi sonucunda trigliserid
>600 mg/dL, kolesterol >26 mg/dL, albumin <2 g/dI,
LDH >590 U/L olarak olarak saptand: ve hastanin
silotoraks tanis1 dogrulandi. Alinan kiiltiir 6rnekle-
rinde iireme olmadi. Toraks drenaji sonras: solu-
numu kismen rahatlayan hastaya servis takibinde
yliksek kalorili, MCT (orta zincirli trigliserit) ve
proteinden zengin diyet baglandi. Takibinde giin-
liikk ortalama drene olan §il6z mayi miktar1 40-50
ml/kg/giin civarinda olmast tizerine 3. giin octreotid
inflizyonu (3 mcg/kg/saat) basland1 ve elektrolit ve
biyokimya takipleri ile 10 mcg/kg/saat dozuna kadar
arttirildi. Giinlikk kayip human albumin ve taze
donmug plazma replasmanlari ile kargilanda.

Drenaj miktarinin fazla olmasi ve SpOy deger-
lerinin diisiik olmas: nedeniyle hastaya 7. giin kalp
kateterizasyonu yapildi. Pulmoner basinci ortalama
21 mmHg olarak dl¢iilmesi izerine sag modifiye BT
sant vaskiiler plak kullanilarak kapatildi. islem son-
ras1 ortalama pulmoner basinci (PAB) 16 mmHg’ya
distii. SpO, ise %80 olarak 6l¢iildi. Bu islemden
sonra ayni tedavi altinda sag toraks drenaji 10
ml/kg/gin’e kadar diismesine ragmen sol toraks
drenaji artarak devam etti. Yatisinin 10. giiniinde
tedaviye metilprednizolon, enalapril ve sildenafil
eklendi. Oral beslenme kesildi ve total parenteral
beslenmeye (TPN) gecildi. Yogun medikal tedaviye
ragmen sol torakstan gelen sil6z mayi drenajinda
belirgin azalma olmamas: {izerine yatisinin 13.
giini hasta ameliyata alindi. Genel anestezi altinda
sol lateral torakotomi yapildi. Besinci interkostal
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araliktan toraksa girildi, akciger ekarte edildi. De-
sendan aorta vertebranin saginda seyretmekteydi.
Ozefagus cevreleri diafragma seviyesinde duktus
torasikus lokalizasyonu belirlemek i¢in prepare
edildi. Ancak torasik duktus bulunamadi. Bunun
tizerine hastaya dekortikasyon yapildi. Toraks du-
var1 elektrokoter yardimi ile yaygin olarak koterize
edildi. Toraks icerisine yapisiklik olugsmasini sagla-
mak amaciyla talk dokiildi. Girisim sonrasi §iloz
drenaj dramatik olarak kesildi. Ilk giin drenaji seréz
vasifta ve <10 ml/kg idi. Ugiincii giin hastanin oct-
reotid tedavisi ve TPN’si kesildi ve oral beslenmeye
gecildi. Hasta toplam 25 giinliik hastane yatiginin
ardindan sorunsuz taburcu edildi.

OLGU 2

[lki bir aylik iken ve ikincisi 4 aylikken, 2 kez pal-
yatif pulmoner balon anjioplasti yapilan, sag atriyal
izomerizm, dekstrokardi, komplet atriyoventri-
kiiler septal defekt (unbalance), ¢ift ¢ikigh sag ven-
trikil (transpoze tip), pulmoner stenoz (subvalviiler,
valviiler-6nemli), sol SVC tanili 7 aylik hasta-
nin son yapilan kalp kateterizasyonu sonucu, pul-
moner arter basinct 15 mmHg ve pulmoner arter Mc
Goon indeksi 1,85 olarak odl¢iildii. Aortik ve sag
SVC’si olmayan hastaya bikaval (sol SVC ve IVC) ka-
niilasyon ve standart kardiyopulmoner bypass (KPB)
uygulamasi ile normotermi altinda ve atan kalpte sol
tarafli BCPC uygulandi. KPB ¢ikisi, pulmoner arter
basinct 15 mmHg, SpO,’si %85 olarak o6lgiildii. Po-
stoperatif 2. giin servis takibine alinan hasta, posto-
peratif 9. gliniinde kontrol TTE degerlendirmesi
sonrasi aspirin, lasix, aldactone, digoxin ve pedi-
fen’den olusan medikal tedavisi diizenlenerek ta-
burcu edildi. taburcu edildikten 10 giin sonra,
solunum sikintis1 ve genel durum bozuklugu sebe-
biyle klinigimize yatirildi. Telekardiyografi, toraks
USG ve TTE incelemesi ile bilateral massif plevral
effiizyon varlig1 ve kavapulmoner anastomozun so-
runsuz ¢alistig1 dogrulandi. Hastaya bilateral, toraks
dreni takildi. Toraks boglugundan alinan mayinin bi-
yokimyasal degerlendirmesi ile silotoraks tanis1 dog-
ruland: ve kiltiir 6rneklerinde tireme gozlenmedi.
Serum C reaktif protein ve prokalsitonin yiiksek ve
lokositozu mevcut olan hastanin antibiyoterapi ve
bronkodilator tedavisi diizenlendi. Toraks drenaji
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sonrast solunumu kismen rahatlayan hastaya da ilk
hastamizda oldugu gibi yiiksek kalorili, MCT (orta
zincirli trigliserit) ve proteinden zengin diyet bas-
land1 ve drenaj miktarina gérehuman albumin ve
taze donmus plazma replasmani uygulandi. Taki-
binde giinliik ortalama drene olan §il6z mayi mik-
tar1 50 ml/kg/giin tizerinde olmas: iizerine 3. giin
octreotid infiizyonu (3 mcg/kg/saat) basland1 ve
elektrolit ve biyokimya takipleri ile 10 mcg/kg/saat
dozuna kadar arttirildi. Enfeksiyon bulgular gerile-
yen hastanin yatiginin 10. giintinde yogun medikal
tedaviye ragmen drenajin azalmadan devam etmesi
iizerine, sag torakotomi ile sag pariyetal plevra de-
kortikasyonu islemi yapildi. Toraks icine talk pudra
dokiilerek kapatildi. Servis takibinde tasikardisi ve
saturasyon diisiikliigli devam eden hasta anjiografi
laboratuvarina alindi, PAB’1 20 mmHg 6l¢iildii. Has-
tanin azygos ven lokalizasyonunda bir dekompresan
venin varligi ve bunun steal olusturdugu saptandi.
Vaskiiler plak ile dekompresan ven okliide edildi
(Resim 1). Ayni tedavi altinda drenaji azaldi. De-
kortikasyonun 6. gliniinde 10 ml/kg/glin’e kadar
distii. Akciger enfeksiyonu tedavisi tamamlanan
hasta, yatisinin 35. giiniinde oda havasinda SpO,
%80 olarak medikal tedavi ile taburcu edildi.

OLGU 3

Sol atriyal izomerizm, kesintili inferior vena kava,
azygos devamlilify, transvers arkus aorta, isthmus, sol
ventrikiil ve mitral kapak hipoplazisi, ASD, VSD ve
PDA tanilan ile, 6 giinliikken bilateral pulmoner
banding operasyonu yapilan 1,5 yasindaki hasta;
yapilan anjiografi sonucu, arkus aorta rekonstriiksi-
yonu, PDA kapatilmasi, bilateral pulmoner deban-
ding ve Kawashima ameliyat1 planlanarak ameliyata
alindi. Aortik ve bikaval vendz kaniilasyon ile stan-
dart KPB altinda, orta derecede hipotermi ile anteg-
rad selektif serebral perfiizyon uygulanarak tamir
gerceklesirildi. Postoperatif 3. giin ekstiibe edilen
hasta, ertesi giin servise alindi. Postoperatif 6. giin
drenleri ¢ekildi. Servis takibinde bol nazotrakeal sek-
resyon, ates, ajitasyon ve aralikh desaturasyon goz-
lenen hastanin 15. giin bilateral effiizyon nedeni ile
takilan toraks drenlerinden §il6z drenaji oldu.

10 gtinliikk medikal takibe ragmen bilateral
masif drenaji devam eden ti¢iincii hastaya diagnos-

Pediatr Heart ] 2016;3(2)



HETEROTAKSI SENDROMUNDA KAVA-PULMONER ANASTOMOZ SONRASI GELISEN...

Dilek SUZAN ve ark.

RESIM 1: Hastanin azygos ven lokalizasyonunda bir dekompresan venin varligi ve bunun steal olusturdugu saptandi. Vaskiiler plak ile dekompresan ven ok-

liide edildi.

tic kalp kateterizasyonu ve antegrad akim balon
test okliizyonu yapildi. Pulmoner vaskiiler darlik
gozlenmeyen hastanin Glenn basinci 24 mmHg ve
SpO, %83 olarak ol¢tildii. Antegrad akim 6 mm’lik
vaskiiler plak ile okliide edildi. Okliizyon sonras:
Glenn basinct 22 mmHg ve SpO, %80 olarak 61-
ciildii. Takibinde drenaji devam eden hastaya cer-
rahi girisim planlandi ancak bilateral drenaji
oldugu i¢in, taraf se¢imini belirlemek, torasik duk-
tusun lokalizasyonunu ortaya koymak amaciyla,
torakal lenfanjiografi (LG) ¢ekildi. USG kilavuzlu-
gunda 27 G 40 mm dental igne ile bilateral perkii-
tan inguinal lenf nodlarina ulasilarak, Lipiodol
(Guerbet, Paris, France) 0,2 ml/dk ile baglanarak 0,5
ml/dk’ya kadar ¢ikildi. Totalde 8-10cc manuel en-
jeksiyonla toplam 740 dk’da verildi. Seri florosko-
pik spot gortintiiler alindi. LG degerlendirilmesinde
duktus torasikusun bilateral ve sol tarafta baskin ol-
dugu belirlendi. Fluoroskopi ile ilk 45 dk, 2dk’da
bir ¢ekim; sonrasinda 18. saate kadar 2 saatte bir di-
rekt grafi ile kontrast madde dagilimi ve rezoliis-
yonu takip edildi (Resim 2).

Ameliyat hazirhiklan yapilan hastanin LG is-
lemini takip eden giinlerde giinliik drenajinin aza-
larak kesildigi gozlendi. LG sonras1 4. giinde sol
toraks dreni ve 6. giinde sag toraks dreni cekildi.
Hastanin antibiyoterapisinin de tamamlanmasi
tizerine medikal tedavisi diizenlenerek taburcu

edildi.

I TARTISMA

Konjenital kalp cerrahisi sonrasi olusan silotoraks,
pediatrik populasyon silotoraks etkenlerinin ba-
sinda gelen, 6nemli bir komplikasyondur. Cocuk-
luk ¢aginda post operatif silotoraks insidansi son
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caligmalarda %5 oraninda belirtilmistir.® Silotoraks
intratorasik her tiirli cerrahi sonras: gozlenebil-
mekle birlikte, fonksiyonel tek ventrikiillii hasta-
larda BCPC sonrasi daha sik ve uzun siireli
izlenebilmektedir. Goriilme siklig1 yapilan ameli-
yatin kompleksitesi, yas ve genetik sendromlarin
varlig ile iligkilidir.

Medikal tedaviye ragmen 10 ml/kg/glin tizeri
devam eden sil6z drenaj, “yanitsiz” kabul edilmek-
tedir .Cerrahi tedavinin zamanlamas1 konusunda
fikir birligi olmamakla birlikte 3-4 haftalik bir me-
dikal takip yeterli goriilmektedir.!?

Tek ventrikiil tamiri i¢in yapilan BCPC ope-
rasyonu sonrasi olusan silotoraksin tedavisi kom-
pleks ve zordur. Normal lateralizasyona sahip
hastalarda, silotoraksin cerrahi tedavisi, sag tora-
kotomi yoluyla, torasik duktusun diafragma sevi-
yesinden ligasyonu seklindedir. Duktus, ¢ogun-
lukla azigos ven ile 6zefagus arasinda identifiye edi-
lerek ligasyon gerceklestirilebilir. Ancak, Hetero-
taksi sendromu (sol veya sag atriyal izomerizm)
varligy, torasik duktusun anatomik yerlesim var-
yasyonlarini da beraberinde getirmektedir.** Lite-
ratiirde, heterotaksi sendromlu hastalarda torasik
duktusun lokalizasyonuna dair bir bilgi bulunma-
maktadir. Bu durum, cerrahi girisimi ve yaklagimi
zorlagtirmaktadir. Bizim uyguladigimiz yaklagimda,
tek tarafl silotoraks varsa, ipsilateral taraftan de-
kortikasyon ve talk uygulamas: efektif olmustur.
Ancak sonuncu hastamizda oldugu gibi, bilateral
silotoraks mevcut oldugunda, taraf se¢imi 6nem ka-
zanmaktadur.

Torasik duktusun LG ile lokalizasyonun tespit
edilmesi, yaklagimi kolaylastirabilir. Bizim olgu-
muzda, duktus torasikusun bilateral, ancak solda
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HETEROTAKSI SENDROMUNDA KAVA-PULMONER ANASTOMOZ SONRASI GELISEN...

RESIM 2: Torakal lenfanjiografi (LG): Duktus torasikusun bilateral ve sol tarafta baskin oldugu gzlenmekte. Fluoroskopi ile ilk 45 dk, 2 dk'da bir gekim; sonra-
sinda 18. saate kadar 2 saatte bir direkt grafi ile kontrast madde dagilimi ve rezollisyonu takip edildi.

baskin oldugu saptanmisti. Muhtemel kontrast
maddeye bagli, spontan iyilesme (ya da okliizyon)
gerceklesmemis olsaydi tercihimiz 6ncelikle sol to-
rakotomi ile duktusa ulagsmaya ¢alismak olacakti.
LG, cerrahi sonrasi $il6z effiizyonun kagak nokta-
sinin saptanmasinda 1960’tan itibaren kullanilan
diagnostik bir yontemdir. LG sonrasi, ozellikle
mindr ve tespit edilemeyen kacaklarda daha etkin
olarak, mekanizmas: tam olarak ortaya konulama-
mis olmakla birlikte, kacagin azaldigini gosteren
galigmalar mevcuttur.®’ LG enjeksiyonunda kulla-
nilan lipiodoliin terdpotik etkisi, ekstravazasyonu
sonucu inflamatuar ve graniilamatdz reaksiyonu-
nun yaninda, lipiodoliin kacak bélgesinde oldugu

kadar lenfatik i¢inde de birikimine bagh olarak em-
bolizasyon saglamasina da baglanmaktadir.®’

Sonug olarak heterotaksi sendromunun eslik
ettigi fonksiyonel tek ventrikiil patolojileri duktus
torasikusun anatomik varyasyonlarin varligi nedeni
ile postoperatif silotoraks gelisimi agisindan yiik-
sek risk altindadir. Cogunlukla medikal tedavi ile
diizelebilmesine ragmen, direncli olgularda inva-
ziv yaklasim gerekebilir. Tek tarafli olgularda de-
kortikasyon ve kimyasal plorodezi efektif olabilir.
Bilateral silotoraks durumunda, duktus torasikus
lokalizasyonunun belirlenmesi i¢in LG faydali ola-
bilir.
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ORIGINAL IMAGE I

Echocardiographic Diagnosis of
Double Outlet Left Ventricle with
1-Malposed Aorta in Seven-Year-Old Boy:
Original Image

Yedi Yasindaki Bir Cocukta 1-Malpozisyonlu
Aortun Eglik Ettigi Cift Cikigh
Sol Ventrikiiliin Ekokardiyografik Tanisi

he presence of a double outlet left ventricle (DOLV) is a very rare
Tcongenital heart anomaly in which the great arteries entirely or pre-

dominantly arise from the morphologic left ventricle.!* Here, we
described a seven-year-old male who had been diagnosed as DOLV, ven-
tricular septal defect (VSD), and pulmonary hypertension; he had under-
gone pulmonary banding surgery at eight months of age. Echocardiography
revealed situs solitus (S), D-loop ventricles (D), atrioventricular concor-
dance, l-malposed aorta (L), characterized as being malpositioned anteriorly
and to the left of the pulmonary artery (S,D,L) (Figure 1A); subpulmonary
ventricular septal defect (Figure 1B); conal tissue between aortic valves and
mitral valves (Figure 1C); pulmonary artery band with a systolic gradient
of 70 mmHg; and poststenotic dilatation on pulmonary artery. Both arte-
ries arose dominantly from the left ventricle on echocardiography (Figure
1D).

DOLV occurs most commonly in the form of atrial situs solitus with
atrioventricular concordance.®* Subaortic large VSD and tricuspid valve ab-
normality are common.>* Most cases have a right anterior position of the
aorta relative to the pulmonary artery and pulmonary outflow obstruction.’
This our case is unique because of that DOLV with l-malposed aorta and
subpulmonary VSD has not been determined in an asymptomatic, school-
age child.

DOLV may have been misdiagnosed due to its rarity and
wide variations in morphology.'® We think that echocardiography
alone is a fast and noninvasive method to diagnose of cases with DOLV
which should be considered in children with complex congenital heart
defects.
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Mustafa GULGUN et al. ECHOCARDIOGRAPHIC DIAGNOSIS OF DOUBLE OUTLET LEFT VENTRICLE WITH L-MALPOSED AORTA...

FIGURE 1: A) L-malposed aorta, characterized malpositioned anteriorly and to the left of the pulmonary artery is shown in the parasternal short-axis view. B)
Pulmonary artery with the band (blank arrow) dominantly arises from left ventricle, and subpulmonary ventricular septal defect (arrow) is seen in the subcostal
long-axis view. C) There is conal tissue between aortic valves and mitral valves in the parasternal long-axis view. D) Aort entirely arises from left ventricle in the
subcostal long-axis view.

Ao: Aorta; CT: Conal tissue; IVS: Interventricular septum; LA: Left atrium; LPA: Left pulmonary artery; LV: Left ventricle; LVOT: Left ventricle outlet tract; PA: Pulmonary artery; PB:
Pulmonary band; RA: Right atrium; RPA: Right pulmonary artery; RV: Right ventricle; VSD: Ventricular septal defect.
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MAKALE GONDERMEK iGN

Pediatric Heart Journal’e makale géndermek icin; www.turkpedkar.org.tr adresindeki
“Online Makale” linkini tiklayiniz (Yalnizca bu yolla gdnderilen makaleler igleme alin-
maktadir). Makalelerinizle ilgili tiim iglemleri de bu adresten takip edebilirsiniz.

GENEL BILGILER

Pediatric Heart Journal, retrospektif, prospektif veya deneysel arastirmalar, derlemeler,

olgu sunumlari, editoryal yorum/tartismalar, editore mektuplar, tibbi egitimler, bilimsel mek-

tuplar, cerrahi teknikler, ayirici tanilar, orijinal gériintiler, taniniz nedir? ler, tibbi kitap de-

Gerlendirmeleri, soru-cevaplar ve tip giindemini belirleyen giincel konulari yayimlayan,

ulusal ve uluslararasi tiim tibbi kurum ve personele ulasmayi hedefleyen bilimsel bir der-

gidir.

Dergiler; yayimladiklari makalelerde, konu ile ilgili en yiiksek etik ve bilimsel standartlarda

olmasi ve ticari kaygilarda olmamasi sartini gézetmektedir.

Editdrler ve yayinevi, reklam amaci ile verilen ticari tiriinlerin 6zellikleri ve agiklamalari ko-

nusunda hicbir garanti vermemekte ve sorumluluk kabul etmemektedir.

Yayimlanmak i¢in génderilen makalelerin daha énce baska bir yerde yayimlanmamis veya

yayimlanmak Uzere génderilmemis olmasi gerekir. Eger makalede daha énce yayimlan-

mig; alinti yazi, tablo, resim vs. mevcut ise makale yazari, yayin hakki sahibi ve yazarla-

rindan yazili izin almak ve bunu makalede belirtmek zorundadir. Bilimsel toplantilarda

sunulan zetler, makalede belirtimesi kosulu ile kabul edilir.

Dergiye génderilen makale bicimsel esaslara uygun ise, editdr ve en az yurt igi-yurt digi

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

zarlarca yapildiktan sonra yayimlanir.

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

leri ve siralamasi esas alinir. Bu asamadan sonra;

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

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,

- Makaleyi yazmali veya revize etmeli,

- Son halini kabul etmelidir.

e Makalelerin bilimsel kurallara uygunlugu yazarlarin sorumlulugundadir.

ETiK SORUMLULUK

o Dergi, “insan” 6esinin iginde bulundugu tiim galismalarda Helsinki Deklerasyonu Pren-
sipleri’ne uygunluk (http:/www.wma.net/en/30publications/10policies/b3/ index.html) il-
kesini kabul eder. Bu tip galismalarin varlijinda yazarlar, makalenin GEREG VE
YONTEMLER bélimtinde bu prensiplere uygun olarak galismay! yaptiklarini, kurumla-
rinin etik kurullarindan ve calismaya katilmig insanlardan “Bilgilendirilmis olur” (informed
consent) aldiklarini belirtmek zorundadir.

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

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

e Eger makalede direkt-indirekt ticari baglanti veya calisma icin maddi destek veren
kurum meveut ise yazarlar; kullanilan ticari triin, ilag, firma... ile ticari hicbir iliskisinin
olmadigini ve varsa nasil bir iligkisinin oldugunu (konsiiltan, diger anlasmalar), edi-
tore sunum sayfasinda bildirmek zorundadir.

YAZARLARA

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

®  Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

e Makalenin degerlendirilmesi asamasinda, yayin kurulunun gerek gormesi halinde,
makale ile ilgili arastirma verilerinin ve/veya etik kurul onayi belgesinin sunulmasi ya-
zarlardan talep edilebilir.

BiYOISTATISTIKSEL DEGERLENDIRME

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

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

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

Biyomedikal dergilere gdnderilen yazilarin biyoistatistiki uygunlugunun kontroli igin ek bilgi
www.icmje.org adresinden temin edilebilir.

® Makalelerin biyoistatistiksel kurallara uygunlugu yazarlarin sorumlulugundadir.

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayin dili Tiirkge ve ingilizce’dir.

Tiirkge makalelerde Turk Dil Kurumu'nun Tirkge sozIigl veya www.tdk.gov.r adresi esas
alinmalidir.

ingilizce makaleler ve ingilizce 6zetler, dergiye génderilmeden énce dil uzmani tarafindan
degerlendirilmeli ve uzman onay! editdre sunum sayfasinda ¢zellikle belirtiimelidir. Maka-
leyi, Ingilizce yéntinden degerlendiren, yazarlardan biri degil ise bu kisinin ismi makalenin
sonunda bulunan TESEKKUR (Acknowledgement) béliiminde belirtilmelidir.

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

® Makalelerin yazim ve dil bilgisi kurallarina uygunlugu yazarlarin sorumlulugundadir.

YAYIN HAKKI

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

YAZI GESITLERI

Dergiye yayimlanmak tizere gdnderilecek yazi cesitleri su sekildedir;

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

malar yayimlanabilmektedir.

Yapisi:

- Ozet (Ortalama 200-250 kelime; amag, gereg ve yontemler, bulgular ve sonug bolim-
lerinden olugan, Tirkge ve Ingilizce)

- Giris

- Gereg ve Yontemler

- Bulgular

- Tartisma

- Sonug

- Tesekkiir

- Kaynaklar

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

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

konu ile ilgili basilmis yayinlarinin olmasi 8zellikle tercih nedenidir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar



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

yida fotograflarla ve semalarla desteklenmis olmalidir.

Yapisi:

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

- Girig

- Olgu Sunumu

- Tartisma

- Kaynaklar

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

zarlari digindaki, 0 konunun uzmani tarafindan degerlendiriimesidir. gili makalenin so-

nunda yayimlanir.

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

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

Yapisi:

- Baglik ve ézet bolimleri yoktur.

- Kaynak sayisi 5 ile sinirlidir.

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

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

lelere de atifta bulunarak o konuyu tartisan makalelerdir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar

Cerrahi Teknik: Ameliyat tekniklerinin ayrintili islendigi makalelerdir.

Yapisi:

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

- Cerrahi teknik

- Kaynaklar

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

mektedir.

Yapisi:

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

- Konu ile ilgili bagliklar

- Kaynaklar (3-5 aras)

Orijinal Gériintiiler: Literatirde nadir gdzlenen 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 arasi)

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

kitaplarin degerlendirmeleridir.

Soru Cevaplar: Tibbi konularda bilimsel eitici-6greticili§i olan soru ve cevaplar.

YAZIM KURALLARI

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

SEKIL, RESIM, TABLO VE GRAFIKLER:

-Sekil, resim, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilme-
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 ¢oziinlirlikte 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 belirtilmelidir.

' 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: Génderilen makalenin kategorisi, daha 6nce baska bir der-
giye gonderilmemis oldugu, varsa calismay! maddi olarak destekleyen kisi ve kuruluslar
ve varsa bu kuruluglarin yazarlarla olan iligkileri belirtilmelidir.
KAPAK SAYFASI: Makalenin bagligi (Tirkge ve ingilizce), tiim yazarlarin ad-soyadlari,
akademik Unvanlari, kurumlari, i 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 noktali 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 gatismasi, finansal destek, bagjis ve diger biitiin editoryal (ista-
tistiksel analiz, Ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim varsa, metnin so-
nunda sunulmalidir.
KAYNAKLAR: Ingilizce yazimalidir. Orijinal basimi Tiirkge olan kaynaklarin bagligi [ |
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 gés-
terilemez.
Kaynaklarin yazimi icin émekler (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 belirtimelidir. Ornek:
Arnici 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:
Yabanci dilde yayimlanan kitaplar igin;
Underwood LE, Van Wyk JJ. Normal and aberrant growth. In: Wilson JD, Foster DW,
eds. Wiliams’ Textbook of Endocrinology. 1¢ ed. Philadelphia: WB Saunders; 1992.
p.1079-138.
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;
DOI tek kabul edilebilir on-line referanstir.
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SUBMITTING AN ARTICLE

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

GENERAL INFORMATION

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

e |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

Al 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.

o |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:/Aurkishclinics.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: Conflict of interest, financial support, grants, and all other edi-
torial (statistical analysis, language editing) and/or technical asistance if present, must be
presented at the end of the text.
REFERENCES: References in the text should be numbered as superscript numbers and
listed serially according to the order of mentioning on a separate page, double-spaced, at
the end of the paper in numerical order. All authors should be listed if six or fewer, other-
wise list the first six and add the et al. Journal abbreviations should conform to the style
used in the Cumulated Index Medicus (please look at: www.icmje.org). Declarations, per-
sonal experiments, unpublished papers, thesis can not be given as reference.
Examples for writing references (please give attention to punctuation):
Format for journal articles; initials of author's names and surnames, titles of article, jour-
nal name, date, volume, number, and inclusive pages, must be indicated. Example:
Stephane A. Management of Congenital Cholesteatoma with Otoendoscopic Surgery:
Case Report. Turkiye Klinikleri J Med Sci 2010;30(2):803-7.
Format for books; initials of author's names and surnames, chapter title, editor's name,
book title, edition, city, publisher, date and pages. Example:
Underwood LE, Van Wyk JJ. Normal and aberrant growth. In: Wilson JD, Foster DW,
eds. Wiliams’ Textbook of Endocrinology. 1¢ ed. Philadelphia: WB Saunders; 1992.
p.1079-138.
Format for books of which the editor and author are the same person; initials of aut-
hor(s)" editor(s)’ names and surnames chapter title, book title, edition, city, publisher, date
and pages. Example:
Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. Tumors of the Pan-
creas. 2" ed. Washington: Armed Forces Institute of Pathology; 1997. p.145-210.
Format for on-line-only publications; DOI is the only acceptable on-line reference.

Communication:

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

Phone © 4900312212 02 00

Fax © 4900312212 02 00

E-mail : turkpedkar@gmail.com

Web © www.turkpedkar.org.tr
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