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Anomalous Origin of the Left Coronary Artery from the
Pulmonary Artery. Report of an Adult Case

Case Report

We report the clinical findings, pathophysiology,
diagnostic characteristics, and surgical repair of anoma-
lous origin of the left coronary artery from the pulmonary
artery in a 26-year-old female patient with a clinical diag-
nosis of coronary heart disease.

Anomalous origin of the left coronary artery from the
pulmonary artery is a rare congenital defect, and its inciden-
ce is estimated in 1:300,000 live births 1. The clinical evolu-
tion varies according to the degree of collateral coronary cir-
culation developed after birth. Anomalous origin of the left
coronary artery from the pulmonary artery results in eleva-
ted mortality during the first year of life, and only 10% to 15%
of the individuals with this defect reach adulthood 2. The
objective of this study was to report the case of an adult
with this rare anomaly.

Case Report

A 26-year-old black female police officer reported that,
2 months prior to the diagnosis, she had been experiencing
intense, sharp, precordial pain not related to physical exer-
tion accompanied by fatigue on strenuous exertion and pal-
pitations. As personal antecedents, she reported several
hospitalizations during childhood due to “heart enlarge-
ment,” and fatigue on great exertion during adolescence.
She reported no risk factors for coronary atherosclerotic di-
sease and no familial antecedents of heart disease.

On physical examination, the patient was found to be
in regular general condition, acyanotic, and had no charac-
teristic facies. She weighed 57kg and was 1.80m tall. Her
blood pressure was 112/70mmHg, and her heart rate was

80bpm. Her peripheral pulses were present, symmetric, and
of normal amplitude. Her cardiac auscultation revealed rhy-
thmic and normal cardiac sounds of regular intensity and an
early-systolic murmur (+/4+) in the mesocardium. The res-
piratory tract revealed no abnormalities on examination.

The chest X-ray revealed a slight enlargement in the
cardiac area due to the left ventricle and normal pulmonary
vessels.

The electrocardiogram showed sinus rhythm, a heart
rate of 85 bpm, QRS axis at -60°, Q waves in D1 and aVL with
inverted T waves in these leads, indicating an inactive area
in the high lateral wall, and a pattern suggestive of left ven-
tricular hypertrophy.

The exercise test was effective with no precordialgia,
but revealed a 4-mm straightened depression of the ST seg-
ment at exertional peak, indicating myocardial ischemia.

The two-dimensional echocardiogram showed a sli-
ght left ventricular dilation, moderate symmetric myocardial
hypertrophy, preserved systolic performance, and prolapse
of the mitral valve with slight valvular incompetence. No al-
terations in the great vessels, coronary arteries, or septal
defects were observed.

The patient then underwent cardiac catheterization
for diagnostic clarification. The procedure was performed
via the femoral route according to the technique of
Seldinger. The manometry of the right and left chambers
was normal. The right coronary artery was of a high caliber,
tortuous, and, through collateral vessels, it retrogradely
filled the left coronary artery, which was well developed
and connected to the pulmonary trunk (fig. 1). Contrast
injection in the left Valsalva’s sinus showed no artery
originating from this site (fig. 2). Left ventriculography
was not performed because of a mild allergic reaction
triggered by the iodine contrast medium.

With the diagnosis of anomalous origin of the left
coronary artery from the pulmonary artery, the patient was re-
ferred for surgery. However, she refused to undergo surgery,
and is currently in stable condition, using no cardiovascular
medications. She is not limited in her daily activities.
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Discussion

Anomalous origin of the left coronary artery from the
pulmonary artery or Bland- Garland-White syndrome is a
rare anomaly, whose incidence is estimated as 1:300,000 live
births, accounting for 0.24% of congenital heart diseases 1.
Usually, it manifests as an isolated defect, but, in 5% of ca-
ses, it may be associated with other heart anomalies, such as
ventricular septal defect, atrial septal defect, coarctation of
the aorta, and other multiple anomalies 3.

Anomalous origin of the left coronary artery from the
pulmonary artery has 2 forms of presentation depending on
the age bracket in which it manifests: an infantile and an adult
form 4. The infantile or immature form is characterized by pau-
city of the collateral coronary circulation, which may result in
myocardial infarction, heart failure, or sudden death. Mortality
in the first year of life, even with clinical treatment, is estimated
to be as high as 80% to 90%. The clinical expression of the syn-
drome results from evolving morphological-functional altera-
tions in pulmonary circulation that occur after birth. In the first
2 months, as blood pressure is maintained elevated in the pul-
monary region (fetal pattern), circulation in the left coronary
artery is performed in an antegrade way, and, therefore,
symptom onset or occurrence of sudden death is extremely un-
common in this age bracket. From then on, as pulmonary pres-
sure decreases, blood flow in the left coronary artery follows a
retrograde pattern through the collateral branches of the right
coronary artery. The clinical manifestations result from myo-
cardial ischemia and can be as follows: fatigue and crying when
being fed, irritability, sweating, and paleness.

The adult or mature form of anomalous origin of the left
coronary artery from the pulmonary artery may occur in chil-
dren, and it occurs necessarily in adults in approximately
10% to 15% of cases. It is characterized by exuberance in
the collateral coronary circulation, which allows survival
until adulthood, with cases being reported at the age of 72
years 5. The patients may be asymptomatic or experience fa-
tigue, dyspnea on exertion, angina pectoris, cardiac arrhyth-
mia, or sudden death. Approximately 150 cases have already
been reported in the literature, 5 of which were in Brazil 6-9.

Wesselhoeft et al 2 classified the clinical spectrum and
the presentation mode of anomalous origin of the left coro-
nary artery from the pulmonary artery as follows: (1) infan-
tile syndrome: the most common. Patients develop acute
episodes of respiratory insufficiency, cyanosis, irritability,
and profuse sweating. Most of these children die suddenly
before the age of 2 years; (2) mitral regurgitation: characteri-
zed by mitral regurgitation murmur, congestive heart failure,
cardiomegaly, and atrial arrhythmias in children, adoles-
cents, or adults; (3) syndrome of the continuous murmur:
occurs in asymptomatic adults or adults with angina pecto-
ris. A continuous murmur is auscultated and results from
the great volume of blood flowing through the collateral
branches between the right and left coronary arteries; (4)
sudden death in adolescents or adults: most patients are
asymptomatic, but some may experience angina pectoris on
exertion, cardiac arrhythmias, and sudden death.

Fig. 2 - Right anterior oblique view (RAO), 21 degrees. Contrast injection in the
left Valsalva's sinus (LVS) of the aorta (Ao) evidenced no artery origin in this site.
RVS - right Valsalva's sinus.
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Fig. 1 - Coronary angiography in the right anterior oblique view (RAO), 36 degrees,
revealing a right coronary artery (RCA) of righ tortuous caliber and filling of the left
coronary artery (LCA) via collateral vessels. The left coronary artery was well deve-
loped and was connected to the pulmonary trunk (PT).
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During childhood, our patient had heart failure, which
resulted in several hospital admissions (the infantile syndro-
me according to the classification by Wesselhoeft et al 2).
After this phase, she evolved in an oligosymptomatic way,
with adequate growth and development, living a normal life,
including a normal professional life. The current findings of
precordial pain and fatigue on strenuous exertion probably
result from myocardial ischemia due to failure in the col-
lateral circulation associated with compensatory myocardial
hypertrophy.

On electrocardiography, anomalous origin of the left co-
ronary artery from the pulmonary artery has characteristic 3 al-
terations compatible with infarction of the anterolateral wall,
frequent deviation of the electric axis to the left, and left
ventricular hypertrophy, as seen in the present case.

Two-dimensional Doppler echocardiography is
considered the major support method for diagnosing ano-
malous origin of the left coronary artery from the pulmonary
artery 4. This examination, however, has limitations. When
an increase in pulmonary pressure exists, in the case of neo-
nates and children with left ventricular failure, an antegrade
flow in the left coronary artery may occur. In addition, in
young children, the right coronary artery may not be dilated
enough to lead to the suspicion of anomalous origin of the
left coronary artery from the pulmonary artery. The echocar-
diography performed in the present case did not show the
anomaly, revealing only mild dilation of the left ventricle,
moderate and symmetric myocardial hypertrophy, and
prolapse of the mitral valve with mild incompetence.

Other noninvasive examinations that are useful in diag-
nosing and characterizing this syndrome are as follows:
transesophageal echocardiography, pharmacologic stress
echocardiography, thallium scintigraphy, computerized to-
mography, and magnetic resonance imaging.

Cardiac catheterization is indicated for suspected ca-
ses of anomalous origin of the left coronary artery from the
pulmonary artery, in which the echocardiogram does not
reveal the abnormality. Three angiographic criteria were
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established for the diagnosis of anomalous origin of the left
coronary artery from the pulmonary artery as follows: (1)
retrograde filling of the left coronary artery; (2) connection
of this vessel with the pulmonary trunk; (3) absence of left
coronary artery originating from the aorta 4. This method
recommends selective injection in the right coronary artery,
which is usually dilated, providing collateral branches to
the left coronary artery. Then, the left coronary artery con-
trasts in a retrograde manner as far as its connection with
the pulmonary trunk. Direct injection in the pulmonary trunk
with the angiographic balloon catheter or selective injection
in the left coronary artery connected to the pulmonary trunk
may be performed.

Once the diagnosis of anomalous origin of the left
coronary artery from the pulmonary artery is established,
early surgical repair for correction of the defect and pre-
vention of complications and sequelae inherent in the natu-
ral history of the disease is mandatory 3. The surgical tech-
nique of election for correction of this anomaly is reimplan-
tation with translocation of the left coronary artery from the
pulmonary trunk to the aorta 10, which is possible most of
the time 3. If this technique cannot be applied, “tunneling”
or the Takeuchi  technique 11 is recommended; this techni-
que consists of creating an intrapulmonary tunnel to
connect the left coronary artery to the aorta. Other surgical
options are the simple ligature of the left coronary artery
and the performance of venous or arterial grafts. Clinical
evolution and functional recovery of the left ventricle de-
pend on the degree and extension of preoperative ventri-
cular dysfunction. However, independent of the technique
used, these patients may have cardiac arrhythmias and
sudden death.

In summary, our case of Bland-Garland-White syndro-
me, in its adult or mature form, draws attention to the possi-
bility, even though rare, of diagnosing anomalous origin of
the left coronary artery from the pulmonary artery in young
adults with mitral insufficiency, heart failure, cardiac arrhy-
thmias, or myocardial ischemia.
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