CASE REPORT

Common origin of all three coronary arteries from the
right sinus of Valsalva - first case study accompanied
by mitral valve prolapse and vein anomaly, second case
study followed by successful percutaneous coronary
intervention of right coronary artery stenosis
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Abstract

Congenital anomalies of the coronary arteries can be divided
into two broad categories: those that alter myocardial perfu-
sion and those that do not. In coronary anomalies not alter-
ing myocardial perfusion, the coronary arteries originate from
the aorta, but their origins are in unusual positions. Although
myocardial perfusion is normal, the angiographer may have
trouble locating them. Patients with an anomalous left main
coronary artery arising from the right sinus of Valsalva are
presented. The diagnosis was made by coronary angiography,
transesophageal echocardiography and multislice computed
tomography (MSCT). We present two cases: the first patient
with coronary abnormalities had accompanying venous anom-
aly of lower extremities and mitral valve prolapse as well. The
second patient had a history of anterior wall myocardial infarc-
tion and angioplasty with stent implantation. The extraordi-
nary passage of the left coronary artery between the pulmo-
nary trunk and sternum, undetectable in coronarography, was
discovered due to MSCT.

Key words: coronary vessel anomalies, coronary angiography,
multislice computed tomography.

Introduction

Congenital anomalies of the coronary arteries can be
divided into two broad categories: those that alter myocar-
dial perfusion and those that do not.

Streszczenie

Wrodzone anomalie tetnic wieficowych mozna podzieli¢ na
dwie kategorie: zmieniajace perfuzje miesnia sercowego oraz
niezmieniajgce. W anomaliach wieficowych niezmieniajacych
perfuzji miesnia sercowego tetnice wiencowe odchodza od
aorty, ale ich odejécia sg w nietypowych lokalizacjach. Pomimo
prawidtowe]j perfuzji miesnia sercowego angiografista moze
mie¢ problem z ustaleniem ich potozenia. W pracy przedsta-
wiono przypadki pacjentéw z nietypowym odejsciem lewej
tetnicy wiencowej od prawej zatoki Valsalvy. Diagnoza zosta-
ta postawiona na podstawie koronarografii, echokardiografii
przezprzetykowej i wielorzedowej tomografii komputerowej
(MSCT). W pracy przedstawiono dwa przypadki: pierwszy pa-
cjenta z anomalig tetnic wiefcowych i towarzyszaca anoma-
lig naczyn zylnych konczyn dolnych oraz wypadaniem ptatka
zastawki mitralnej, u drugiego pacjenta wystapit zawat Scia-
ny przedniej, leczony skutecznie angioplastyka z implantacja
stentu. Nietypowy przebieg lewe] tetnicy wiencowej miedzy
pniem ptucnym a mostkiem stwierdzono dzieki MSCT, co nie
zostato wykryte w koronarografii.

Stowa kluczowe: anomalie naczyn wiefcowych, angiografia,
wielorzedowa tomografia komputerowa.

In coronary anomalies not altering myocardial perfu-
sion, the coronary arteries originate from the aorta, but
their origins are in unusual positions. Although myocardial
perfusion is normal, the angiographer may have trouble lo-
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cating them. These anomalies occur in about 0.5% to 1.0%
of adult patients undergoing coronary angiography [1, 2].

Direct visualization of the proximal coronary arteries is
also feasible.

With improved technology, especially the develop-
ment of annular array and transesophageal 2D echocar-
diographic systems, the resolution required for visualiz-
ing the coronary arteries has been improved dramatically.
The ultimate resolution value for examining the coronary
arteries echocardiographically has yet to be determined.
Researchers have indicated the usefulness of several dif-
ferent techniques including 2D, Doppler, color Doppler and
transesophageal echocardiography in detecting congenital
anomalies of the coronary arteries [3-5]. Recently, the tests
that have been described in the literature as the new “gold
standard” for diagnosing coronary anomalies are magnetic
resonance angiography and multislice computed tomogra-
phy (MSCT) [6, 7).

Anomalous origin of the left main coronary artery origi-
nating from the right or the anterior sinus of Valsalva has
been associated with myocardial ischemia, myocardial in-
farction and sudden death [8-11].

There are a few descriptions of coronary anomalies al-
ready available in the medical literature: a case of separate
origin of the left anterior descending (LAD) artery and the
anomalous origin of the circumflex artery from the right
sinus of Valsalva [12-14].

The origin of the left coronary artery from the right si-
nus of Valsalva can be dangerous during physical activity,
whereas the narrowing of the coronary arteries associated
with the angle of the origin of the coronary arteries and the
pressure between the aorta and the path of right ventricu-
lar outflow can lead to sudden cardiac death. We present
here two cases of very rare anomalous origin of coronary
arteries. The first patient with coronary abnormalities had
accompanying venous anomaly of lower extremities and
mitral valve prolapse as well, but no atherosclerosis pres-
ent. The patient was in the follow-up program for six years.
The second patient had a history of anterior wall myocar-
dial infarction (MI) and angioplasty with stent implanta-
tion. The extraordinary passage of the left coronary artery
between the pulmonary trunk and sternum, undetectable
in coronarography, was discovered due to MSCT.

Case reports
First case

A 38-year-old patient was admitted to the hospital with
ayear long history of substernal chest pain, exacerbated by
stress and lasting about 10 min. The patient also reported
experiencing several syncope episodes, each lasting a few
minutes, over the course of about one year. He also had an
18-year history of cigarette smoking of 20 cigarettes a day,
except for the last 2 months, when he quit smoking. The
patient also had a family history of coronary diseases. His
brother and father had myocardial infarction at the age of
40 and 62 respectively and his mother was diagnosed with
ischemic heart disease.
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Physical examination revealed quiet systolic murmur in
the mitral area, blood pressure (BP) 120/80 mm Hg, lungs
clear by auscultation and huge superficial varicose veins of
both lower extremities, especially on the left side.

Electrocardiogram showed regular sinus rhythm, ap-
prox. 62/min, significant Q wave in lead IIl, a low voltage R
wave in aVF, a flat and inverted T wave in lead Ill and a flat
T wave in lead aVF

The exercise (treadmill) test with the Bruce protocol
showed submaximal rhythm 157/min, achieved rhythm
160/min, and metabolic equivalent (MET) 11.5. The rea-
son for stopping the submaximal rhythm was tiredness.
Blood pressure before and after the test was respectively
95/60 mm Hg, and 130/70 mm Hg. The stress test was
negative. 24-hour EKG with Holter method: heart rate (HR)
75/min; no arrhythmia or heart blocks were present.

Chest X-ray: except for small degenerative changes of
cervical vertebra there were no pathological changes present.

Transthoracic echocardiography (Hewlett-Packard So-
nos 2000) visualized normal size left ventricle with proper
contractility both general and segmental, ejection fraction
(EF) 55%, mitral valve cusps with myxomatous changes and
prolapse tendency with small mitral insufficiency.

Transesophageal echocardiography in short axis view
visualized the left descending artery originating from the
right coronary sinus and passing between the aorta and
pulmonary artery.

Perfusion scintigraphy showed no significant ischemia
of the heart in exertional recording, and slight hypokinesis
of the apex area in resting recording.

The MSCT of the coronary arteries was performed. It
revealed a strong right coronary artery. The left anterior de-
scending artery also originates from the right sinus of Val-
salva very close to the right coronary artery (RCA). It passes
in an unusual way between the pulmonary trunk and ster-
num. The circumflex artery has its own origin at the right
sinus of Valsalva, passes between the aorta and pulmonary
trunk and is very weak. The system of RCA is dominating.
There was no sign of coronary heart disease (Figs. 1 A, B).

However, it was decided to perform catheterization. It
confirmed the MSCT diagnosis.

X-ray contrast coronary angiography: the LAD artery
originates from the right coronary sinus and passes behind
the aorta reaching the mid point of the anterior-lateral seg-
ment; the circumflex (CX) artery is a small artery and has
a separate place of origin from the right coronary sinus; the
RCA is a very big vessel supplying both of the inferior and
posterior walls as well as the apex and part of the anterior
wall. Hemodynamic study showed the coronary arteries
without any stenosis. All of the coronary arteries originate
from the right coronary sinus with the right coronary artery
dominating (Figs. 2, 3).

Selective coronary angiography of the family members
was performed. Both the father (the indication for the
test was a typical cardiac chest pain) suggested therapy
was coronary artery bypass graft (CABG) and the brother
showed no coronary anomalies.
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Fig. 1. Patient 1. A — Multislice computed tomography (MSCT) coronarography, volume rendering technique (VRT) view. Unusual passage
of the left anterior descending (LAD) in front of pulmonary trunk (behind the sternum), B — MSCT coronarography, 3D reconstruction.
Common origin of right coronary artery (RCA) and LAD from the right sinus of Valsalva

Fig. 2. Patient 1. Normal right coronary artery (RCA) left anterior
oblique 60° view

Peripheral vascular sonography:

— Right leg: Deep venous system without thrombosis and
sufficient. Both of the superficial veins — the greater sa-
phenous vein (GSV) and long saphenous vein (LSV) — are
also sufficient. The posterior saphenous auxiliary vein is
dilated, 13-15 mm in diameter without thrombosis. Per-
forating veins are sufficient as well. Antegrade venous
flows show appropriate respiratory phases.

— Left leg: The deep venous system is sufficient. The GSV show
no thrombosis. There is insufficiency of the common origin
with the anterior saphenous auxiliary vein. The trunk is di-
lated 10 mm in diameter. The anterior saphenous auxiliary
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Fig. 3. Patient 1. Left coronary artery origins from right coronary
aortic bulb left anterior oblique 60°

RCA —right coronary artery, LAD — left anterior descending, LM — left main
coronary artery, LCA — left coronary artery, CX — circumflex artery.

vein shows no thrombosis. The anterior surface of the thigh
and calf show presence of the connecting vein conglomera-
tions, 3-9 mm in diameter, without thrombosis. The GSV is
sufficient. The perforating veins of the calf on the medial,
posterior and lateral surface show medium degree dilata-
tion with 4-5 mm diameter. Conclusion: Chronic, bilateral
venous insufficiency especially on the left side (Fig. 4).
Cardiosurgical consultation: Suggested follow-up ex-
amination every 6 months.
Stress test: (5 years later) submaximal rhythm 154/min,
achieved rhythm 130/min, exertion 8.5 MET; the reason for
stopping the test was shortness of breath.
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Fig. 6. Patient 2. Right (RCA) and left (LCA) coronary artery right
anterior oblique (RAO) 60° view

Follow-up echocardiography (same period as above):
somewhat worse general contractility, EF 50%, otherwise
no changes compared to the original test.

The MSCT and X-ray coronary angiography show no
atherosclerosis in coronary vessels.

Second case

A 68-year-old woman was referred to our Cardiological
Department with unstable angina (positive troponin assay)
after she suffered an anterior wall Ml without a significant
Q wave 3 weeks before. She had no history of cardiac pain
until the recent MI, but she had a long history of hyperten-
sion and 3 incidents of ischemic stroke (17, 10 and 2 years
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Fig. 5. Patient 2. Right (RCA) and left (LCA) coronary artery left
anterior oblique 60°

ago). There was a significant family history — the patient’s
sister died from sudden cardiac death at the age of 70.

The physical examination at the time of admission
showed: BP 160/90 mm Hg, regular heart rate 60/min,
lungs clear in auscultation, quiet systolic murmur in Erb
point, bilateral varicose veins of both calves, more signifi-
cant on the left side, and also obesity of medium degree
with body mass index (BMI) 31 kg/mZ.

Additional tests revealed:

—EKG: regular sinus rhythm 60/min, left axis deviation,
right bundle branch block, T waves inverted in all chest
leads.

— Echocardiography: end diastolic volume of left ventricle
80 ml, without segmental contractility disturbances,
thickness of interventricular septum 1.4 cm, posterior
wall 1.2 c¢m, left atrium area 18 cm?, right atrium area
16 cm?, right ventricle not enlarged 2.4 cm, ascending aorta
3.5 cm in diameter, mitral valve shows minimal retro-
grade wave and thick, incrusted cusps, additionally the
posterior mitral cusp has limited mobility without signifi-
cant gradient, aortic valve shows punctuate calcifications,
without gradient; the tricuspid and pulmonic valves are
without organic changes.

— X-ray contrast coronary angiography revealed coronary
artery anomalies with common origin of the left and right
coronary arteries from the aortic bulb. The trunk showed
no changes, both left descending and diagonal arteries
closed, circumflex artery (CX) regression of obtuse mar-
ginal (OM), no changes, right circumflex artery greatly
dominating, with critical narrowing in segment 2.

After pre-dilation of the right coronary artery with

a 2.5/20 mm balloon, a 4.0/15 mm Chopin stent was im-

planted (Figs. 5, 6).
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Discussion

Congenital anomalies of the coronary arteries are usu-
ally of three categories: (1) origin of one or more coronary
arteries from abnormal position in the coronary sinus, in-
cluding origin of the left main coronary artery from the
right aortic sinus; (2) origin of the coronary arteries from
the pulmonary artery; (3) single coronary artery from the
aorta.

Anomalous origin of the left coronary artery from the
pulmonary artery accompanied by mitral valve prolapse
and regurgitation were found in the literature [15, 16].

A 38-year-old patient was referred to our department
presenting common origin of three coronary arteries from
the right sinus of Valsalva accompanied by mitral valve pro-
lapse and vein anomalies in lower extremities.

The atypical origin and unusual passage of the coro-
nary arteries can be asymptomatic for many years. With
time the addition of atherosclerotic complications exacer-
bates the symptoms and complicates the clinical picture.
The choice of the revascularization method is difficult. The
technical difficulties increase the risk of cardiosurgical re-
vascularization and the angioplasty as well. Stent implan-
tation seems to be the safer method for a patient with
coronary anomalies, increasing the safety and reducing the
frequency of restenosis.
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