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Anomalous origin of the left coronary artery from the opposite sinus of Valsalva with an intra-
mural aortic course (L-ACAOS-IM) can cause syncope, sometimes as a prodrome of lethal
events, including sudden cardiac death, in young athletes. The detailed mechanism of syn-
cope in patients with -ACAOS-IM s still unclear. This case report describes a 17-year-old
boy who presented to the hospital because of syncope following chest pain with increasing
frequency during exercise, such as playing soccer and running. In a treadmill exercise test, a
decrease in blood pressure was seen (from 99/66 mm Hg to 68/38 mm Hg), chest pain and
faintness accompanied by ST-segment elevation in lead aVVR and ST-segment depression at
other leads on electrocardiography were noted. These findings and symptoms disappeared
spontaneously within a few minutes while clinicians prepared for emergency medications.
Coronary computed tomography angiography (CCTA) showed that the origin of the left
coronary artery (LCA) was the opposite sinus of Valsalva, and the course of the LCA was
through the aortic wall toward the left coronary sinus. He was diagnosed with [-ACAOS-
IM. After surgical treatment by unroofing the intramural part of the LCA and reconstructing
a neo-ostium, he no longer experienced syncope during exercise. This case suggests that
Jow cardiac output caused by myocardial ischemia, not life-threatening arrythmia, Is a main
mechanism of syncope in patients with [FACAOS-IM. Consideration should be given to per-
forming CCTA before an exercise stress test for young patients with syncope and chest pain
to avoid the risk of severe myocardial ischemia. (Tex Heart Inst J. 2022;49(6):e217677)

nomalous origin of the left coronary artery from the opposite sinus of Val-

salva with an intramural aortic course (L-ACAOS-IM) is an extremely rare

congenital coronary artery anomaly.” This anomaly can cause syncope and
sometimes lethal events, including ventricular arthythmias, myocardial infarction, and
sudden cardiac death (SCD) in young competitive athletes.’ Syncope is a very impor-
tant sign leading to the diagnosis of L-ACAOS-IM. However, it is still unclear whether
the main mechanism of low cardiac output syndrome (LCOS) resulting in syncope in
patients with anomalous aortic origin of a coronary artery is life-threatening arrhyth-
mia originating from existing ischemic scars or myocardial ischemia itself. This case
report describes L-ACAOS-IM in a young male patient who experienced chest pain
and presyncope accompanied by ischemic changes without ventricular arrythmia on
an electrocardiogram induced by an exercise stress test.

Case Report

A 17-year-old boy presented to the hospital as a result of syncope. He had been experi-
encing unexplained repeated syncope during exercise, such as playing soccer and run-
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ning, which was sometimes accompanied by chest pain,
for 5 years, and the frequency of syncope was increasing,
He had undergone various medical tests at several hospi-
tals, but the cause of syncope had not been determined.
A 12-lead electrocardiogram (ECG) showed incom-
plete right bundle branch block with normal sinus
thythm (Fig. 1A). Echocardiography showed that left
ventricular wall motion was normal and there was no
obvious structural abnormality. He then underwent
a treadmill exercise test to reproduce the situation in
which syncope occurred. On the treadmill exercise
test, he showed ST-segment elevation at lead aVR and
ST-segment depression at other leads accompanied by a
decrease in blood pressure (99/56 mm Hg to 68/38 mm
Hg), chest pain, and faintness (Fig. 1B). These changes
in the ECG as well as his symptoms disappeared spon-
taneously within a few minutes when he rested while
physicians prepared for emergency medications, includ-
ing catecholamines. There was no life-threatening ar-
thythmia such as ventricular tachycardia or ventricular
fibrillation on the ECG during the treadmill exercise
test. He underwent coronary computed tomography an-
giography (CCTA) because involvement of myocardial
ischemia was suspected as the cause of syncope. The
CCTA showed that the origin of the left coronary artery
(LCA) was the right sinus of Valsalva, that the takeoff
angle to the ascending aorta of the LCA was acute (24°)
(Fig. 2A), and that the ostium of the LCA was on its
lateral side. In addition, the orifice of the LCA was a
slitlike shape (Fig. 2B). The results of right coronary
angiography were normal (Fig. 3A), whereas the region
just proximal of the LCA showed severe stenosis on left
coronary angiography (Fig. 3B). Based on these find-
ings, he was diagnosed with L-ACAOS-IM. The patient
underwent an unroofing operation for resolution of
myocardial ischemia caused by L-ACAOS-IM. At the
time of the aortic incision, it was confirmed that both
the right coronary artery and the LCA were arising from
the right sinus of Valsalva. Subsequently, the intramural
part of the LCA was unroofed to create a neo-orifice
in the left sinus of Valsalva. In addition, because the
aortic commissure between the right and left cusps was
involved in the unroofing procedure, it had to be incised
and then reconstructed with sutures. CCTA performed
after the operation showed that the origin of the LCA
was corrected to the left sinus of Valsalva (Fig. 4A) and
the orifice of the LCA had become a normal shape (Fig,
4B). After the unroofing operation, the ST-segment
change on a 12-lead ECG and clinical symptoms such
as chest pain and syncope during a treadmill exercise
test disappeared. Five years after the operation, syncope
had not recurred, even with high-intensity exercise.
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Discussion

In a report by Romme et al,* vasovagal syncope ac-
counted for 67.7% of the causative diseases of syncope
in patients younger than 40 years, whereas the propor-
tion of patients with cardiac syncope was only 1.3%.
Anomalous origin of coronary artery from the oppo-
site sinus of Valsalva (ACAQS) is a very rare cause of
syncope in young people, but it is a structural disease
that is sometimes fatal and should be diagnosed and
treated. Frescura et al’ reported that SCD was the first
manifestation in 50% of patients with ACAOS, and
Taylor et al®” reported that age younger than 30 years
was a risk factor associated with an increased incidence
of SCD. Therefore, the possibility of ACAOS in young
patients with syncope should be considered to prevent
SCD. CCTA is a noninvasive and useful diagnostic tool
for detecting ACAOS, and Cheezum et al® reported that
proximal vessel narrowing, acute takeoff, and separa-
tion from another artery of ACAOS on CCTA were
important characteristics of the accompanying intra-
mural course.

On the other hand, as mentioned above, it is not still
clear whether the cause of a decrease in cerebral blood
flow resulting in syncope in patients with ACAOS is
LCOS associated with myocardial ischemia itself or life-
threatening arrhythmia originating from an ischemic
scar. In this case, the exercise stress test induced chest
pain accompanied by ST-segment elevation at lead aVR
and ST-segment depression at other leads on the ECG,
followed by decreased blood pressure and presyncope.
These clinical and examination findings were strong ev-
idence that structural narrowing of the left main coro-
nary trunk of the patient caused widespread myocardial
ischemia and led to syncope repeatedly resulting from
low cardiac output while playing competitive sports. It
should also be noted that in patients who show severe
myocardial ischemia during an exercise stress test, as in
this patient, a nitric acid agent cannot be used as emer-
gent treatment because of decreased blood pressure and
its inefficacy for structural narrowing of the coronary
artery with an intramural course. The expert consen-
sus guidelines of ACAOS recommended that patients
with unrepaired L-ACAOS-IM should be restricted
from participation in all competitive sports because of
the substantial high risk for SCD, even if they do not
show clinical symptoms including chest pain and syn-
cope.’ Therefore, it is extremely dangerous to perform
an exercise stress test in patients with L-ACAOS-IM
who have already shown clinical symptoms. It seems
reasonable to consider performing noninvasive exami-
nations, such as CCTA, for structural evaluation be-
fore performing an exercise stress test in young patients
with syncope accompanied by chest pain. In addition,
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Fig. 1 Findings of an ECG before and after a treadmill exercise stress test. A) Before exercise, there was no specific finding on the ECG
other than incomplete right bundlle branch block. B) On the exercise stress test, the ECG showed ST-segment elevation at lead aVR and
ST-segment depression at other leads accompanied by a decrease in blood pressure (99/56 mm Hg to 68/38 mm Hg), chest pain, and
faintness.

ECG, electrocardiogram.
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Fig. 2 Findings of coronary computed tomography angiography in the patient before the operation. A) The origin of the LCA was the
right sinus of Valsalva (arrow) and the takeoff angle was acute (24°), and B) it showed a slit-like orifice, as indicated by the arrow.

LAD, left anterior descending artery, LCA, left coronary artery, LCC, left coronary cusp; LCx, left circumflex artery, RCA, right coronary

artery, RCC, right coronary cusp.

Fig. 3 Findings of CAG in the patient. A) No abnormality was found on right CAG (left anterior oblique 50° view,). B) On the other hand,
the region just proximal of the left coronary artery showed severe stenosis, as indicated by the arrow (right anterior oblique 30° and

caudal 30° view) on left CAG.
CAG, coronary angiography.

it may be possible to evaluate myocardial ischemia in
patients with anomalous aortic origin of a coronary ar-
tery by computed tomography—derived fractional flow
reserve as an additional test for CCTA." On the other
hand, Angelini et al"" reported the importance of in-
travascular ultrasound (IVUS) as a tool for evaluation
of L-ACAOS-IM because IVUS can show the objec-
tive nature and the severity of intramural obstruction.
Although IVUS was not performed in the present case,
it should be considered as a presurgical evaluation tool

for L-ACAOS-IM.

Texcas Heart Institute Journal » 2022, Vol. 49, No. 6

In conclusion, the present case suggested that the
mechanism of syncope in patients with L-ACAOS-IM
was LCOS caused by global left ventricular myocardial
ischemia. CCTA must be performed before exercise
stress tests in young patients with syncope during ex-
ercise accompanied by chest pain to avoid SCD during
the examination.
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Fig. 4 Findings of coronary computed tomography angiography in the patient after the unroofing operation. A) The origin of the LCA
was corrected to the left sinus of Valsalva (arrow), and B) the orifice of the LCA had become a normal shape (arrow).

LAD, left anterior descending artery,; LCA, left coronary artery; LCC, left coronary cusp; LCx, left circumflex artery, RCA, right coronary

artery; RCC, right coronary cusp.

Published: 21 December 2022

Conflict of Interest Disclosure: The authors declare no con-
flicts of interest.

Funding/Support: This rescarch received no specific financial
support or grant.

References
1. Frommelt PC, Frommelt MA, Tweddell JS, Jaquiss RDB.

Prospective echocardiographic diagnosis and surgical
repair of anomalous origin of a coronary artery from the
opposite sinus with an interarterial course. / Am Coll Cardiol.
2003;42(1):148-154. doi:10.1016/s0735-1097(03)00503-5

2. Angelini P. Coronary artery anomalies: an entity in search
of an identity. Circulation. 2007;115(10):1296-1305.
doi:10.1161/CIRCULATIONAHA.106.618082

3. Maron BJ, Haas TS, Ahluwalia A, Murphy CJ, Garberich
RF. Demographics and epidemiology of sudden deaths in
young competitive athletes: from the United States National
Registry. Am ] Med. 2016;129(11):1170-1177. doi:10.1016/j.
amjmed.2016.02.031

4. Romme JJ, van Dijk N, Boer KR, et al. Influence of age and
gender on the occurrence and presentation of reflex syncope.
Clin Auton Res. 2008;18(3):127-133. doi:10.1007/s10286-
008-0465-0

5. Frescura C, Basso C, Thiene G, et al. Anomalous origin of
coronary arteries and risk of sudden death: a study based
on an autopsy population of congenital heart disease.
Hum Pathol. 1998;29(7):689-695. doi:10.1016/s0046-
8177(98)90277-5

6. Taylor AJ, Rogan KM, Virmani R. Sudden cardiac death

associated with isolated congenital coronary artery anomalies.

J Am Coll Cardiol. 1992;20(3):640-647. doi:10.1016/0735-
1097(92)90019-j

7. Taylor AJ, Byers JP, Cheitlin MD, Virmani R. Anomalous
right or left coronary artery from the contralateral coronary
sinus: “high-risk” abnormalities in the initial coronary artery
course and heterogeneous clinical outcomes. Am Heart J.

1997;133(4):428-435. doi:10.1016/s0002-8703(97)70184-4

Texcas Heart Institute Journal » 2022, Vol. 49, No. 6

11.

12.

Cheezum MK, Ghoshhajra B, Bittencourt MS, et al.
Anomalous origin of the coronary artery arising from

the opposite sinus: prevalence and outcomes in patients
undergoing coronary CTA. Eur Heart | Cardiovasc Imaging.
2017;18(2):224-235. doi:10.1093/chjci/jev323

Brothers JA, Frommelt MA, Jaquiss RDB, Myerburg RJ,
Fraser CD Jr, Tweddell JS. Expert consensus guidelines:
anomalous aortic origin of a coronary artery. / Thorac
Cardiovasc Surg. 2017;153(6):1440-1457. doi:10.1016/j.
jtcvs.2016.06.066

Miki T, Miyoshi T, Watanabe A, Osawa K, Amioka N,

Ito H. Anomalous aortic origin of the right coronary artery
with functional ischemia determined with fractional flow
reserve derived from computed tomography. Clin Case Rep.
2018;6(7):1371-1372. doi:10.1002/ccr3.1582

Angelini P, Uribe C. Anatomic spectrum of left coronary
artery anomalies and associated mechanisms of coronary
insufficiency. Catheter Cardiovasc Interv. 2018;92(2):313-321.
doi:10.1002/ccd.27656

Angelini P. In syncope or sudden death from coronary artery
anomalies, hypotension and bradycardia are more frequent
than ventricular fibrillation. 7ex Heart Inst J. 2020;47(2):168-
169. doi:10.14503/THIJ-19-7105

Anomalous Origin of LCA and Repeated Syncope  5/5

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-05



