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INTRODUCTION

Acute myocardial infarction (AMI) is infrequent in
young patients. In these cases, specially in the absence
of classical cardiovascular risk factors, discarding
thromboembolic disease risk factors, such as use of
oral contraceptives, thrombophilia and certain cardiac
malformations, is mandatory. Interatrial septum
aneurysm (ASA) and paradoxical embolism through a
patent foramen ovale (PFO) in presence of thrombosis
are some examples of the latter.

CASE PRESENTATION

The case presented is a 33 year old female that ar-
rived to the emergency department referring typical
chest pain lasting for 90 min. The patient had a history
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of smoking and used third generation oral contracep-
tives.

In the electrocardiogram, ST elevation in the anteri-
or region was found. Thrombolysis with plasminogen
tissue activator was performed, after which clinical
and electrocardiographic criteria for reperfusion were
observed. A few minutes after administering the
thrombolitic agent, the symptoms of angina reap-
peared and ST elevation was observed in inferior, pos-
terior and lateral regions. The patient underwent ur-
gent coronary angiography. Occlusions of the distal
anterior descending artery, the second diagonal origin
and the ramus were demonstrated. No angiographic
stenosis suggestive of underlying atherosclerotic dis-
ease (Figure 1) was found.

A transthoracic echocardiographic examination
(TTE) was performed next, detecting an inferior and
anterior akinesia, a severely impaired global LV func-
tion, an image of intraventricular thrombus and an
ASA (Figure 2). The patient received anticoagulant
therapy and outcome was satisfactory during hospital
stay; neurological symptoms did not appear.

The transesophagic echocardiographic examination
(TEE) performed did not show right-to-left shunt with

We report the case of a 33-years-old woman, smoker
and taking oral contraceptives, who presented to the
emergency room with an anterior ST-elevation myocardial
infarction. Thrombolytic treatment was initiated and a few
minutes after, chest pain returned and an inferior ST-seg-
ment-elevation infarction was diagnosed at that moment.
Catheterization revealed multiple embolic occlusion of co-
ronary branches. We discuss tests performed and pa-
thophysiology of myocardial infarction in this patient.
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Embolismo coronario múltiple en una mujer con
factores de riesgo para enfermedad tromboembólica

Presentamos el caso de una mujer de 33 años, fuma-
dora, que tomaba anticonceptivos. Acudió al hospital con
un infarto con elevación del ST de localización anterior.
Se le administró tratamiento trombolítico con activador ti-
sular del plasminógeno. A los pocos minutos, reaparecie-
ron sus síntomas anginosos con alteraciones electrocar-
diográficas en las caras inferior, posterior y lateral. En la
angiografía coronaria realizada se observaron múltiples
oclusiones coronarias de origen embólico. Se discuten
las pruebas complementarias realizadas y el mecanismo
fisiopatológico del infarto en esta paciente.
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the Valsalva maneuver (after injection of agitated
saline solution), although the patient did not cooperate
optimally during the examination. A transcraneal
Doppler (TCD), also injecting saline solution after
Valsalva maneuver, confirmed the existence of a mas-
sive right-to-left shunt through a PFO (Figure 3). The
thrombophilia study also detected that the patient was

heterozygotic for the factor II prothrombotic variant
(G20210A). The remaining coagulation parameters
were normal. Tests for detecting deep venous throm-
bosis were not performed.

The patient received dicumarinic anticoagulant ther-
apy and was discharged. She remains asymptomatic
after 2 years of follow-up. 

DISCUSSION 

This case is specially interesting as it is infrequent to
find various coronary occlusions originated by em-
bolism in a young female with multiple risk factors for
thromboembolic disease. One of these risk factors is
the factor II prothrombotic variant (G20210A), present
in 1%-2% of the general population, and in 18% of
thrombophilia cases. Its presence has been demon-
strated to double or even triplicate the risk of venous
thrombosis. The association with arterial thrombosis is
more controversial,1-3 although evidences are clearer
when it coexists with classical risk factors, mainly
smoking.1

The use of oral contraceptives increases AMI risk,
specially in smoking females older than 40 years.4 As
atherosclerotic lesions do not appear in the coronary
angiographies performed on smoking patients that use
contraceptives, we postulate a prothrombotic state as
the AMI mechanism.

ASA is present in 2.2% of the general population,5

while a PFO is detected in 56% of patients with ASA.
PFO prevalence in the general population is 25% to
30%.

A higher prevalence of paradoxical embolism, both
cerebral6,7 and coronary, has been described in these
patients, particularly when the shunt through the PFO

ABBREVIATIONS

MCA: mid cerebral artery.
ASA: interatrial septum aneurysm.
TCD: transcraneal Doppler.
TEE: transesophagic echocardiographic examination.
TTE: transthoracic echocardiographic examination.
PFO: patent foramen ovale.
AMI: acute myocardial infarction.

Fig. 1. Coronary angiography showing multiple coronary embolisms.

Fig. 2. Transesophagic echocardiographic examination image sho-
wing an aneurysm of the interatrial septum. AD indicates right atrium;
AI, left atrium.

Fig. 3. Transcraneal pulsed-Doppler study of the mid cerebral artery
(MCA), in which a massive right-to-left shunt can be observed after in-
jection of saline solution during the Valsalva maneuver. The arrow in-
dicates the shunt artifact (showering pattern) in the MCA interfering
with the normal velocity curve frequency spectrum.
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is moderate or severe.8-10 Other authors have not ob-
served a higher PFO incidence in AMI patients with
normal coronary arteries,11 although TTE, less sensi-
tive than TEE for PFO detection, were used in this
study without measuring the shunt. The TEE and the
TCD study are used for diagnosticating PFO, and
though false negatives exist in both techniques, they
are considered complementary for its diagnosis.9

Echocardiographic examinations are absolutely neces-
sary for the morphologic study, while both TEE and
TCD are useful for shunt measurement.8 

In patients with right-to-left shunts due to suspected
paradoxical embolism, performance of an isotopic
phlebography is recommended, as 10% of these pa-
tients present deep venous thrombosis asymptomatic
in 80% of cases.12

The exact mechanism that caused multiple coronary
embolism in this case cannot be defined. All the fac-
tors mentioned here increase the risk, particularly
when several coincide. Possibly, the embolic cause
originated in the venous area and accessed the sys-
temic circulation through the PFO, or proceeded from
the intraventricular thrombus fragmentation; this was
favored by the patient´s prothrombotic state (oral con-
traceptives and presence of G20210A). This is an ex-
ceptional clinical case, as multiple embolization of the
coronary arteries was observed in absence of angio-
graphic stenosis suggestive of an underlying arte-
riosclerotic disease.


