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Sicklecell anemia(SCA) isahereditary conditionthat
occurs almost exclusively in blacks. It is characterized
hematol ogically by the presence of sickle erythrocytes.
This sickling phenomenon results from low oxygen ten-
sions. A number of vaso-occlusive events may occur, in-
volvingthe microcirculation or evenlargearteries. Arterial
occlusionresultsfromtheinteraction of remuved abnormal
erythrocytes with the vascular wall. Not rarely, cases of
splenic infarct and microscopic hematuriaare found *.
Pulmonary hypertension is frequently attributed to SCA.
An association with lethal and nonlethal cardiovascular
events has al so been reported 2. In spite of the potential
ischemicimpairment of many tissues, theliteratureregar-
ding SCA’ sassociation with coronary diseaseisscarce.

Our objectiveisto report the case of ayoung woman
with chest pain who had an association of SCA with myo-
cardial bridge(MB).

Case report

Thepatient, a34-year-old mulatto femalewith apre-
vioushistory of SCD, reported the onset of aburning sen-
sationin her left hemithorax beginning two monthsbefore
presentation for treatment. The symptomsweretriggered
by physical exertion and irradiated to the cervical region
and the | eft upper limb. She also had pal pitations and
syncope.

On physical examination the patient was in good
health, hydrated, eupneic, acyanotic, and her mucousmem-
braneswerenot pale. Theexamination of theheart, lungand
abdomen revealed no abnormalities. Her blood pressure
was120/80 mmHg and her heart ratewas80bpm.

Hematol ogical testsreveal ed thefollowing findings:
redcells, 3.79million/mm3; hemogl obin, 12.2g%; hematocrit,
39%; reticulocytecount, 3.1%; shehad anormal whiteblood
cell count and apositivesickling test. Hemoglobin el ectro-
phoresisshowed 55.4% of HbSand 44.1% of HbC.

Theelectrocardiogram at rest, thechest X -ray, and the
transthoracic Doppler echocardiogram showed no abnor-
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malities. The treadmill test, performed according to the
Memoria Hospital protocol, which usesthreemodified si-
multaneous|eads, showed, at peak exercise, electrocardio-
graphic abnormalities consistent with anischemic myocar-
dial responseto exercise(maximum ST-segment downs ope
of 2.5mminlead V5, and aflattened morphology of the ST-
segment) patient remained asymptomatic. An echocar-
diogramwith pharmacol ogical stresswasperformed, withthe
infusion of dobutamine (10mg/kg/min, with progressive
incrementsof 10mg/kg/mineach 3minutesuntil themaximum
dose of 40mg/kg/min was reached), followed by atropine
(0.75mgin3dosesof 0.25mg) inorder to potentiatethetest.
At thismoment, the images obtained were suggestive of
myocardial ischemia(dight hypocinesiainthemediumand
apical portion of theanterior interventricular septum) (fig.
1). Myocardial scintigraphy with SESTAMIBI combined
withatreadmill test showed that the perfusion and global
function of theleft ventricle (LV) werewithinthenormal
range, despite of the presence of electrocardiographic
abnormalities(maximum ST-segment downd opeof 3.0mm
inlead V5) (fig. 2).

Duetotheabnormalitiesthat werefound, the patient
underwent coronary arteriography, which did not reveal
obstructivelesions. However, theanterior descending ar-
tery showedintramyocardial trajectory initsmediumthird
(fig.3).

The patient wastreated with pentoxifylline, folicacid
andvitamin C, withclinica improvement.

Discussion

SCA isacommon diseasein blackswith an estimated
incidence of 0.3% to 1% of North Americans with the
homozygousstate(sicklecel anemia) and of 8%to 13%with
the heterozygous state (sickle cell trait). In the city of S&o
Paulo, 0.1% of the newborns show the homozygous state
of sicklecell disease. Inthe state of Bahia, SCA isthemost
common genetic condition?.

Thiscondition hasdifferent prognoses, depending on
the genetic presentation. Thepoorest prognosisisfoundin
those persons with the homozygous state*. The heterozy-
gousstateisassociated withalong survival andlesssevere
complications. Clinical manifestations are basically the
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Fig. 1 - Echocardiography with pharmacological stress showing an area of reduced contractility in the middle region of the anterior septum (arrows).

result of anemiaand tissueischemia. Theformer isusually
severe, but variesaccordingto eachindividual.

The sickle erythrocytes contain an abnormal hemo-
globin (called Shemoglobin[HbS]). When exposedtolow
oxygentens ons, thishemogl obin precipitatesforminglong
crystals. These crystals stretch the cells, giving them the
appearanceof asickle. Individual swith morethan 40% of
HbSshow agreat incidenceof sickling®. Duringsickling cri-
ses, blood flow through thetissuesisimpaired, resultingin
an additional decreasein the oxygen concentration.

M B isan uncommon occurrence. Itisfoundinapproxi-
mately 0.5%-12% of coronary angiographies, and most cases
show theinvolvement of the anterior descending artery ®.
Theclinical significanceof thisconditioniscontroversial.
Although most patients show abenign outcome, cases of
disabling angina, myocardia infarction (MI), arrhythmias
and sudden death have been reported®. 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 theform of cardiovascular involvementin SCA,
including the presence of el ectrocardiographic abnormali-
ties, variant anginaand MI. Sudden death has often been
documented’. Reports of the association of exertion-indu-
cedmyocardial ischemia, asevidenced inthiscase, and po-
tentially hypoxemic conditions(acidosis, dehydration, se-
vereinfections, hyperthermia, organfailure, among others)
withSCA arenotrare.

The pathophysiological mechanismsimplicatedin
sudden death areunclear. Aninterferencewith theendothe-
lium-dependent vasodilation processthroughinhibition of
the EDRF (endothelium-derived relaxing factor) issugges-

ted®. Thefinal pathway leading to these microvascular
abnormalitieswould belethal éectricinstability.

Itisgenerally agreed that the risk of sudden death
increases 25-30timeswith strenuousphysical exertion®. On
the other hand, the reasonswhy most patientswith sickle
cell trait exercisevigorously without any conseguencesare
unclear. It isassumed that thereisasecond risk factor for
sudden death®®. Until now, thesefactorswould bevigorous
physical exercise, dehydration, hyperthermiaand high ati-
tudes. All these elements can act together, ultimately
leadingto death.

Chest painwasthemainreasonfor this patient seeking
medical assistance. It isafrequent and mostly disabling
symptom in theseindividuals. It isnot difficult for usto
consider this symptom aresult of the ischemic cascade
caused by low oxygen tensionsin 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) .

The presence of pain is associated with different
prognosticimplications. A recent study madean analysisof
the survival curvesinindividuals? 20 years of agewith
SCA, taking into account the frequency of pain episodes.
Anincreased mortality was observed inthosewho had 3 or
moreepisodesper year. Thus, thishigh prevalenceof pain
would beastrongindicator of sudden deathin thisgroup of
young adults. These results were not found in patients
under 20 yearsof age™.

Although thispatient showed no abnormalitiesinthe
echocardiogram at rest, cardiovascular abnormalitiesare
consistently reportedintheliterature®®. Animportant corre-
lationwith pulmonary hypertension, enlargement of theleft
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Fig. 2 - Electrocardiogram during exertion. Note theischemic abnormalitiesin the classical leadsand inlead V5.

chambersand LV massindexesareal soencountered. Inthe
absenceof convincing evidenceof LV systolicdysfunction,
abnormalitiesof thediastolic performancehavebeenimpli-
cated as a surrogate explanation for symptoms such as
dyspneaand exerciseintolerance.
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Theuseof stressechocardiography with dobutamine
intheevaluation of patientswith SCA isstill being tested.
Therefore, we cannot securely establish concepts on the
accuracy of thismethod. Tio et a %, using pharmacol ogical
stress combined with positron-emission tomography,
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Fig. 3- Coronary angiography. A) left coronary artery in RAO and LAO, respectively; B) Anterior descending and circumflex arteries without significant atheromatouslesions.

Anterior descending artery with an intramyocardial trgjectory inits middlethird (arrow).

showed myocardial ischemiain a46-year-old patient with
MB who survived aheart attack.

Stresstestingin patientswith SCA for theevaluation
of chest pain often reveal s el ectrocardiographic signs of
myocardial ischemia Itisalso knownthat patientswithMB
often show signs of myocardial ischemiatriggered by
exertion. These are situations classically labeled asfalse-
positiveinthetreadmill test. Myocardial perfusion scinti-
graphy isvery useful inthese cases. Itisahighly sensitive
(80% to 90%) and highly specific (85% to 90%) test °.
However, it showsconflicting resultswhenthe perfusionis
normal 118, Other patientsdemonstratetransient perfusio-
nal defects®®.

Inour opinion, thesedifferencesaredueto themetho-
dology employed (physical or pharmacological stress), to
the association with other diseases potentially causing
ischemia, and to thedifferent degreesof systolic compres-
sion caused by MB (thereisanincreasein systolic compres-

sion when vasodilator or inotropic drugsare used). Thus,
theclinical implicationsof apositivetest must be conside-
red with caution.

The patient presented here had a positive treadmill
test and anegativemyocardial scintigraphy. Althoughbdlie-
ving that the presence of M B contributed moretothegene-
sisof thesignsand symptomsof i schemia, we cannot preci-
sely definewhat wasthe 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
madeusemphasizetheimportanceof acareful investigation
and of the differential diagnosis of chest paininyoung
women. Furthermore, itiscritical to promptly diagnosethe
sicklecell anemiato minimizeitsconsequences, asthemor-
bidity and mortality of this disease arewell recognized. It
seemsto usthat theseindividua swith SCD must havetheir
risk factorsreduced, asmuch aspossible.
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