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The Importance of Echocardiography in Detecting
Coronary Artery Anomalies in Children

Cocuklarda Koroner Arter Anomalilerini Tespit
Etmede Ekokardiyografinin Onemi
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ABSTRACT

Objective: There is no established current algorithm of treatment and clinical follow-up in children with
coronary artery anomalies. We analysed the clinical characteristics, diagnosis treatment options of child-
ren and adolescents identified with coronary artery anomalies

Method: In this retrospective study, 4000 children who attended to our clinic were included between
January 2016 and January 2018 at paediatric cardiology department. We reviewed the medical records of
12 patients who had suspicion of coronary-artery anomalies by transthoracic echocardiography.

Results: Twelve cases were detected to have coronary artery anomalies. All patients were children-
adolescent with a mean age at the time of diagnosis of 10.7+5 years. None of the patients had cardiac
ischemia symptoms. Most common anomaly (5 patients) was the left circumflex coronary artery (Cx) ori-
ginating from the right coronary artery (RCA). Surgical therapy is recommended in two of 12 patients with
interarterial course of coronary artery anomaly.

Conclusion: Echocardiography is an important diagnostic tool in childhood due to acoustic window quality.
It is crucial to identify children, particularly children with anomalous origin of coronary arteries who will
participate competitive sports. Additional imaging tools including computer tomography angiography, mag-
netic resonance angiography and coronary angiography are needed to confirm the definite diagnosis.
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Amag: Koroner arter anomalisi olan ¢ocuklarda giincel bir tedavi ve klinik izlem algoritmasi mevcut degil-
dir. Calismamizda ¢ocuklarda ve addlesanlarda koroner arter anomalilerinin klinik o6zellikleri, tani ve
tedavi secenekleri analiz edildi.

Yontem: Bu retrospektif ¢alismaya Ocak 2016-Ocak 2018 tarihleri arasinda pediyatrik kardiyoloji klinigimi-
ze gelen 4000 ¢ocuk hasta alindi. Transtorasik ekokardiyografi ile koroner arter anomalisi diisiintilen 12
olgunun medikal kayitlari retrospektif olarak incelendi.

Bulgular: On iki olguda koroner arter anomalisi oldugu tespit edildi. Tiim hastalar ¢ocuk ve ergen olup,
ortalama tani yasi 10,7+5 yil idi. Hastalarin hicbirisinde kardiyak iskemi semptomlari yoktu. En yaygin
anomali (5 hasta), sag koroner arterden (RCA) kaynaklanan sol sirkumfleks koroner arter (Cx) idi. On iki
hastadan koroner arteri interarteriyel seyirli olan iki olguya cerrahi tedavi énerildi.

Sonug: Ekokardiyografi, akustik pencere kalitesi nedeniyle ¢ocukluk ¢aginda énemli bir tani aracidir.
Ozellikle yarismali sporlara katilacak cocuklarda anormal kékenli koroner arterleri belirlemek ¢ok énemli-
dir. Kesin taniyi dogrulamak igin bilgisayarli tomografi anjiyografi, manyetik rezonans anjiyografi ve
koroner anjiyografi gibi ek gériintiileme yontemlerine ihtiyag vardir.

Anahtar kelimeler: ekokardiyografi, koroner, ¢cocuk, anomali, konjenital
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INTRODUCTION

Congenital coronary anomalies (CAAs) are uncom-
mon clinical conditions with the incidence of 1-5%
based on coronary angiographic studies 3, In
autopsy-based surveys of the population of young
athletes with sudden cardiac death, coronary ano-
malies were found to be in up to 14% of the cases .
Although angiography plays an important role in the
diagnosis, imaging modalities including computed
tomography (CT), magnetic resonance imaging (MRI)
and intravascular ultrasonography were crucial in
the assessment of patients with coronary artery ano-
malies and, in planning the therapeutic options.
There have been several reports documenting iden-
tification of these anomalies by transthoracic echo-
cardiography ©7. Nevertheless, operator depen-
dency and patients with the limited acoustic window
may limit the use of transthoracic echocardiography
(TTE). In this report, we aimed to describe a single-
centre experience with children and adolescents
having coronary-anomalies, and to identify the clini-
cal characteristics, diagnosis and treatment options.

MATERIAL and METHODS

Study design

This was a retrospective single-center study
based on data concerning the period between
January 2016 and January 2018. This retrospective
study was approved by the institutional ethics com-
mittee of our hospital. (2018/10-9) All procedures
performed were in accordance with the 1964
Helsinki declaration.

Patients

Twelve patients were recruited from a total of
4000 patients with congenital heart disease. We
reviewed the medical records of 12 patients who
had a suspect coronary-artery anomalies by TTE.
Data concerning age, gender, symptoms at admissi-
on, associated diseases and family history were
recorded. All patients underwent electrocardiog-
raphy, echocardiography and treadmill test.
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Echocardigraphic examination and CT angiography

The same paediatric cardiology specialist perfor-
med the echocardiographic examination by using
Philips Ultrasound System and an S 3-1 probe. TTE
protocol includes the following two-dimensional
views obtained with colour, pulse, and continuous
Doppler USG where indicated as subcostal coronal
and sagittal, apical four and five chamber, paraster-
nal long, parasternal short, and suprasternalviews.
Since echocardiography is not sufficient to reveal the
course of the coronary artery, coronary CT angiog-
raphy and conventional angiography were perfor-
med for definitive diagnosis. Oral beta blocker
(Metoprolol) was started before the procedure of
coronary CT angiography.

RESULTS

Of these 4000 patients, twelve cases were detec-
ted to have coronary artery anomalies. TTE was false
positive in three patients. All patients were children,
and adolescents with a mean age of 10.715 years at
the time of diagnosis. Five female, and seven male
patients were included in the study. None of the
patients had symptoms of cardiac ischemia. Four
patients had nonspecific chest pain. Four cases were
admitted to our clinic due to pre-participation scree-
ning. One patient had palpitations. Two patients had
patent ductus arteriosus, and one patient had a diag-
nosis of tetralogy of Fallot. Coronary CT angiography
was performed in 10, coronary angiography in 6 and
myocardial perfusion scintigraphy in 4 patients. The
primary diagnosis was established in three patients
with conventional angiography and coronary CT
angiography was needed in 9 patients for confirma-
tion of the diagnosis. Eight patients had the anoma-
lous origin of coronary arteries stemmed from the
opposite sinus. Five patients had left circumflex
coronary artery (Cx) originating from the right coro-
nary artery (RCA). Three patients had left coronary
arteries (LMCA) originating from RCA. Among pati-
ents who had anomalous origin stemming from a
right coronary artery, two patients had LMCA with
anomalous interarterial course between the aorta
and the pulmonary artery (Figures 1, and 2), the



T. Demircan et al. The importance of echocardiography in detecting coronary artery anomalies in children

Ty

Figure 1. a: Transthoracic echocardiography (TTE) parasternal short axis views and b: coronary angiography of shows the origin of the
LMCA arising from the right sinus of Valsalva LMCA: left main coronary artery (Case 2).
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Figure 2. a-b: Coranary CT angiography. Origin of the LM from the right sinus of valsalva is shown. LM: left main coronary artery, RCA:

Right coronary artery (Case 10).

remaining patient had LMCA which coursed posteri-
orly to the aorta as its usual course. Three patients
had myocardial bridging. One patient had a coronary
arteriovenous fistula. The exercise test was perfor-
med as a diagnostic tool in eight patients. Among
these, one patient had deep Q waves in all derivati-
ons throughout the test. Myocardial bridging in left
anterior descending coronary artery was detected in
CT angiography in this patient. Myocardial bridging
was located in the mid-LAD in one patient and loca-
ted in the right coronary artery in another patient.

Surgical therapy is recommended in two of 12 pati-
ents with interarterial course of coronary artery
anomaly. The characteristics of children are presen-
ted in Table 1.

DISCUSSION
Coronary artery anomalies (CAAs), which occur in
isolated form or in association with congenital heart

diseases, are now diagnosed with increasing frequ-
ency due to improvement in imaging modalities and
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Table 1. Cor onary artery anomalies cases data.
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Case Years/ Causes of hospital Coronary Diagnostic Exercise MPS Decision
Sex admission anomaly modality test

1 12/M  None-sport screening  Myocardial bridging in the RCA CT angiography Negative Normal Restricted from all
competitive sports

2 17/F Father exitus (SCD) LMCA from the right CT angiography Negative - Surgical correction

sinus of valsalva and shows
an interarterial course
between the aorta and PA

3 14/F  None-sport screening  LCX originating from the RCA  CT angiography - - Follow-up

4 1/F Tetralogy of Fallot LCX originating from the RCA Angiography - - Follow-up

5 8/F PDA closure LMCA originating from the RCA  Angiography  Negative Normal Restricted from all
competitive sports

6 3/M PDA closure LCX originating from the RCA  Angiography - - Follow-up

7 11/M Sport screening Myocardial bridges of the LAD CT angiography Positive Normal Restricted from all
competitive sports

8 13/M Nonspecific chest pain CCF (LAD-PA) CT angiography Negative - Restricted from all
competitive sports

9 15/M Sport screening LCX originating from the RCA  CT angiography Negative - Follow-up

10 12/M Chest pain LMCA from the right sinus of CT angiography - - Surgical correction

valsalva and shows an
interarterial course between
the aorta and PA
11 7/M Sport screening LCX originating from the RCA  CT angiography Negative - Follow-up
12 16/F Arrhythmia, DM Myocardial bridges in the LAD CT angiography Negative Findings of  Restricted from all

<10% ischemia competitive sports

LMCA: Left main coronary artery; LAD: Left anterior descending; LCx: left circumflexcoronary arteries; RCA: Right coronary artery; CCF:
Coronary cameral fistula; RV: Right ventricle; PA: pulmonary artery; MPS: Myocardial perfusion scintigraphy ; SCD: Sudden cardiac death;

DM: Diabetes mellitus; PDA: patent ductus arteriosus.

increased awareness of physicians. The majority of
cases are asymptomatic with normal physical exami-
nation and ECG findings. Therefore, it is diagnosed
most often as an incidental finding, or in autopsies
43 Sudden death is frequently the first manifestati-
on, especially the anomalous origin of a coronary
artery in young people is related to sportive activiti-
es. The prevention of sudden death is only possible
with early diagnosis. Although coronary angiography
is the gold standard for the diagnosis of CAA, MRI
and coronary CT angiography have been used to
document these anomalies ®. In our series, we first
used transthoracic echocardiography to diagnose
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coronary artery anomalies. Coronary CT angiography
and angiography were used for definitive diagnosis.
TTE is a noninvasive valuable tool for showing coro-
nary artery anomalies in the children and young
adolescents, and especially for visualisation of proxi-
mal segments of coronary artery. In a study which
evaluated the ostium and course of coronary arteries
in athletes, TTE showed a good interobserver varia-
bility and reliability for showing origins and diame-
ters of coronary arteries ©. Davis et al. *% studied
2388 cases who had not structural heart diseases,
and they identified four cases with coronary arteries
originating from contralateral sinus by transthoracic
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echocardiography. In our series, 3 patients (25%) had
LMCA originating from contralateral sinus.

However, TTE is not feasible for visualization of
the anomalous course of coronary artery. Additional
imaging tools, such as CT angiography and conventi-
onal angiography are needed to confirm diagnosis of
anomalous origin and the course of coronary arteri-
es. Schmitt et al. ®Y reviewed 1758 subjects who
underwent cardiac CT, they found 44 cases with
coronary artery anomalies. Twenty of these 44 cases
underwent coronary angiography, and only 11 coro-
nary anomalies were confirmed. In 2008 ACC/AHA
guideline, coronary CT and MR angiography along
with coronary angiography have been recommen-
ded as class IA in visualisation of coronary artery
anomalies originating from contralateral coronary
sinus. intravascular ultrasonography has been recom-
mended in several reports 214,

The autopsy series revealed that left main coro-
nary artery originating from contralateral sinus was
found in 0.17%, and with an incidence of 1.2% in
angiographic studies >*%*%. Although the majority of
cases are asymptomatic, sudden death related to
sportive or non-supportive activities has been desc-
ribed in 30% of the cases with this anomaly ).
Previous reports suggested that AOCA of either coro-
nary artery carries a significant risk of sudden death,
especially in young athletes. In our report, most
common coronary anomaly is left circumflex coro-
nary artery originating from RCA which was also
documented as the most common anomaly in angi-
ography series 7. Although usually benign, angina
pectoris, myocardial ischemia, syncope and arrhy-
thmias have been reported rarely. Identification of
this anomaly is crucial to avoid the risk of myocardial
infarction during the mitral valve surgery. Angelini et
al. ®® studied 1836 healthy school children using MR
angiography. In 13 cases with coronary anomalies,
11 had RCA originating from left sinus and 2 had
LMCA originating from contralateral sinus.

Another common abnormality in our series was
myocardial bridging (MB) which is defined as a seg-
ment of an epicardial coronary artery with an int-
ramyocardial course >0 MB is generally located in
the mid segment of the left anterior descending

artery.

Our study had some limitations that to be consi-
dered. First, relatively small sample size was the
foremost limitation of our study. Second, we could
not evaluate the long-term follow-up results of our
patients.

There are limited data in children with coronary
artery anomalies. Coronary artery anomalies can
pose a serious concern for morbidity and mortality
in children and adolescents. The diagnosis can be
challenging in children. In this report, we showed
that TTE is a valuable tool for the diagnosis of coro-
nary arteries. However, more studies with larger
populations might increase the power of our study.

In conclusion, TTE is an important tool in detec-
ting coronary artery anomalies. But, TTE is insuffici-
ent for delineating the course of coronary arteries.

Currently, computed tomography angiography is
considered gold standard for demonstrating the
coronary anatomy. CT angiography shows not only
the origin of the coronary arteries but also their
course and relationships with other mediastinal
structures. Therefore CT angiography should be
requested from patients with family history, cardiac
complaints and suspected coronary artery anomali-
es detected by TTE.
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