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Myocardial Bridge in a Patient with Sickle Cell Anemia

Case Report

Sickle cell anemia (SCA) is a hereditary condition that
occurs almost exclusively in blacks. It is characterized
hematologically by the presence of sickle erythrocytes.
This sickling phenomenon results from low oxygen ten-
sions. A number of vaso-occlusive events may occur, in-
volving the  microcirculation or even large arteries. Arterial
occlusion results from the interaction of remuved abnormal
erythrocytes with the vascular wall. Not rarely, cases of
splenic infarct and microscopic hematuria are found 1.
Pulmonary hypertension is frequently attributed to SCA.
An association with lethal and nonlethal cardiovascular
events has also been reported 2. In spite of the potential
ischemic impairment of many tissues, the literature regar-
ding SCA’s association with coronary disease is scarce.

Our objective is to report the case of a young woman
with chest pain who had an association of SCA with myo-
cardial bridge (MB).

Case report

The patient, a 34-year-old mulatto female with a pre-
vious history of SCD, reported the onset of a burning sen-
sation in her left hemithorax beginning two months before
presentation for treatment. The symptoms were triggered
by physical exertion and irradiated to the cervical region
and the left upper limb. She also had palpitations and
syncope.

On physical examination the patient was in good
health, hydrated, eupneic, acyanotic, and her mucous mem-
branes were not pale. The examination of the heart, lung and
abdomen revealed no abnormalities. Her blood pressure
was 120/80 mm Hg and her heart rate was 80bpm.

Hematological tests revealed the following findings:
red cells, 3.79 million/mm3; hemoglobin, 12.2g%; hematocrit,
39%; reticulocyte count, 3.1%; she had a normal white blood
cell count and a positive sickling test. Hemoglobin electro-
phoresis showed 55.4% of HbS and 44.1% of HbC.

The electrocardiogram at rest, the chest X-ray, and the
transthoracic Doppler echocardiogram showed no abnor-

malities. The treadmill test, performed according to the
Memorial Hospital protocol, which uses three modified si-
multaneous leads, showed, at peak exercise, electrocardio-
graphic abnormalities consistent with an ischemic myocar-
dial response to exercise (maximum ST-segment downslope
of 2.5mm in lead V5, and a flattened morphology of the ST-
segment) patient remained asymptomatic. An echocar-
diogram with pharmacological stress was performed, with the
infusion of dobutamine (10mg/kg/min, with progressive
increments of 10mg/kg/min each 3 minutes until the maximum
dose of 40mg/kg/min was reached), followed by atropine
(0.75mg in 3 doses of 0.25mg) in order to potentiate the test.
At this moment, the images obtained were suggestive of
myocardial ischemia (slight hypocinesia in the medium and
apical portion of the anterior interventricular septum) (fig.
1). Myocardial scintigraphy with SESTAMIBI combined
with a treadmill test showed that the perfusion and global
function of the left ventricle (LV) were within the normal
range, despite of the presence of electrocardiographic
abnormalities (maximum ST-segment downslope of 3.0mm
in lead V5) (fig. 2).

Due to the abnormalities that were found, the patient
underwent coronary arteriography, which did not reveal
obstructive lesions. However, the anterior descending ar-
tery showed intramyocardial trajectory in its medium third
(fig. 3).

The patient was treated with pentoxifylline, folic acid
and vitamin C, with clinical improvement.

Discussion

SCA is a common disease in blacks with an estimated
incidence of 0.3% to 1% of North Americans with the
homozygous state (sickle cell anemia) and of 8% to 13% with
the heterozygous state (sickle cell trait). In the city of São
Paulo, 0.1% of the newborns show the homozygous state
of sickle cell disease. In the state of Bahia, SCA is the most
common genetic condition 3.

This condition has different prognoses, depending on
the genetic presentation. The poorest prognosis is found in
those persons with the homozygous state 4. The heterozy-
gous state is associated with a long survival and less severe
complications. Clinical manifestations are basically the
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result of anemia and tissue ischemia. The former is usually
severe, but varies according to each individual.

The sickle erythrocytes contain an abnormal hemo-
globin (called S hemoglobin [HbS]). When exposed to low
oxygen tensions, this hemoglobin precipitates forming long
crystals. These crystals stretch the cells, giving them the
appearance of a sickle. Individuals with more than 40% of
HbS show a great incidence of sickling4. During sickling cri-
ses, blood flow through the tissues is impaired, resulting in
an additional decrease in the oxygen concentration.

MB is an uncommon occurrence. It is found in approxi-
mately 0.5%-12% of coronary angiographies, and most cases
show the involvement of the anterior descending artery 5.
The clinical significance of this condition is controversial.
Although most patients show a benign outcome, cases of
disabling angina, myocardial infarction (MI), arrhythmias
and sudden death have been reported 6. The degree of sys-
tolic compression caused by the MB and the presence of
other diseases may account for this poor prognosis.

Many studies have investigated the presence, the
extent and the form of cardiovascular involvement in SCA,
including the presence of electrocardiographic abnormali-
ties, variant angina and MI. Sudden death has often been
documented7. Reports of the association of exertion-indu-
ced myocardial ischemia, as evidenced in this case, and po-
tentially hypoxemic conditions (acidosis, dehydration, se-
vere infections, hyperthermia, organ failure, among others)
with SCA are not rare.

The pathophysiological mechanisms implicated in
sudden death are unclear. An interference with the endothe-
lium-dependent vasodilation process through inhibition of
the EDRF (endothelium-derived relaxing factor) is sugges-

ted8. The final pathway leading to these microvascular
abnormalities would be lethal electric instability.

It is generally agreed that the risk of sudden death
increases 25-30 times with strenuous physical exertion 9. On
the other hand, the reasons why most patients with sickle
cell trait exercise vigorously without any consequences are
unclear. It is assumed that there is a second risk factor for
sudden death10. Until now, these factors would be vigorous
physical exercise, dehydration, hyperthermia and high alti-
tudes. All these elements can act together, ultimately
leading to death.

Chest pain was the main reason for this patient seeking
medical assistance. It is a frequent and mostly disabling
symptom in these individuals. It is not difficult for us to
consider this symptom a result of the ischemic cascade
caused by low oxygen tensions in the cardiac muscle.
Lesions of the pulmonary vasculature and concurrent
pulmonary hypertension are also implicated as causes of
pain and dyspnea (although with some controversy) 11.

The presence of pain is associated with different
prognostic implications. A recent study made an analysis of
the survival curves in individuals ≥20 years of age with
SCA, taking into account the frequency of pain episodes.
An increased mortality was observed in those who had 3 or
more episodes per year. Thus, this high prevalence of pain
would be a strong indicator of sudden death in this group of
young adults. These results were not found in patients
under 20 years of age 12.

Although this patient showed no abnormalities in the
echocardiogram at rest, cardiovascular abnormalities are
consistently reported in the literature 13. An important corre-
lation with pulmonary hypertension, enlargement of the left

Fig. 1 - Echocardiography with pharmacological stress showing an area of reduced contractility in the middle region of the anterior septum (arrows).
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chambers and LV mass indexes are also encountered. In the
absence of convincing evidence of LV systolic dysfunction,
abnormalities of the diastolic performance have been impli-
cated as a surrogate explanation for symptoms such as
dyspnea and exercise intolerance 14.

Fig. 2 - Electrocardiogram during exertion. Note the ischemic abnormalities in the classical leads and in lead V5.

The use of stress echocardiography with dobutamine
in the evaluation of patients with SCA is still being tested.
Therefore, we cannot securely establish concepts on the
accuracy of this method. Tio et al 15, using pharmacological
stress combined with positron-emission tomography,
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showed myocardial ischemia in a 46-year-old patient with
MB who survived a heart attack.

Stress testing in patients with SCA for the evaluation
of chest pain often reveals electrocardiographic signs of
myocardial ischemia. It is also known that patients with MB
often show signs of myocardial ischemia triggered by
exertion. These are situations classically labeled as false-
positive in the treadmill test. Myocardial perfusion scinti-
graphy is very useful in these cases. It is a highly sensitive
(80% to 90%) and highly specific (85% to 90%) test 16.
However, it shows conflicting results when the perfusion is
normal 17,18. Other patients demonstrate transient perfusio-
nal defects 19.

In our opinion, these differences are due to the metho-
dology employed (physical or pharmacological stress), to
the association with other diseases potentially causing
ischemia, and to the different degrees of systolic compres-
sion caused by MB (there is an increase in systolic compres-

Fig. 3 - Coronary angiography. A) left coronary artery in RAO and LAO, respectively; B) Anterior descending and circumflex arteries without significant atheromatous lesions.
Anterior descending artery with an intramyocardial trajectory in its middle third (arrow).

sion when vasodilator or inotropic drugs are used). Thus,
the clinical implications of a positive test must be conside-
red with caution.

The patient presented here had a positive treadmill
test and a negative myocardial scintigraphy. Although belie-
ving that the presence of MB contributed more to the gene-
sis of the signs and symptoms of ischemia, we cannot preci-
sely define what was the most important factor. Furthermo-
re, we must consider the association of other associated
factors causing the reported signs and symptoms.

In the present report, the casual finding of MB has
made us emphasize the importance of a careful investigation
and of the differential diagnosis of chest pain in young
women. Furthermore, it is critical to promptly diagnose the
sickle cell anemia to minimize its consequences, as the mor-
bidity and mortality of this disease are well recognized. It
seems to us that these individuals with SCD must have their
risk factors reduced, as much as possible.
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