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emorrhage is a serious and sometimes fatal
complication associated with the administra-
tion of thrombolytic agents for patients with
an acute myocardial infarction (MI), stroke, or
pulmonary emboli. Intracranial hemorrhage represents
the most feared bleeding complication, carrying signifi-
cant morbidity and mortality. Taking a careful history
prior to the use of a thrombolytic medication is critical
to determining which patients are at risk for hemor-
rhage. Several studies have investigated the risks and
benefits of thrombolytic therapy, and guidelines have
been established with indications and contraindications
of such therapy. This article presents the case of a man
with acute MI who was treated with thrombolytic thera-
py and subsequently developed embolic stroke followed
by intracranial hemorrhage. The use of thrombolytic
therapy in the treatment of acute Ml is reviewed.

CASE PRESENTATION
Patient Presentation

A 63-year-old man presented to the emergency
department (ED) with a 2-hour history of substernal
chest pain, diaphoresis, and left arm pain. The patient
had 2 prior episodes of chest pain over the previous
2 days, each of which lasted 2 hours in duration; these
episodes were less intense than the pain that brought
him to the ED.

Patient History

Past medical history was remarkable for hyperten-
sion and congestive heart failure of uncertain etiology.
There also was a questionable history of apical hyper-
trophic cardiomyopathy. An echocardiogram per-
formed at another institution 15 months prior to pre-
sentation described the left ventricle (LV) as dilated but
with normal LV function. The apex was reported to be

48 Hospital Physician December 2003

hypertrophic. Outpatient medications included allo-
purinol, bumetanide, diltiazem CD, and metolazone.

Physical Examination

Physical examination revealed a diaphoretic man in
moderate distress secondary to chest pain. Vital signs
upon presentation were as follows: blood pressure,
140/96 mm Hg; heart rate, 72 bpm; respiratory rate,
24 breaths/min; and temperature, 97.2°F (36.2°C).
Examination of the neck was negative for bruits or jug-
ular venous distention. Pulmonary auscultation re-
vealed bibasilar rales without other adventitious
sounds. Cardiac rhythm was regular with a systolic mur-
mur at the base. Abdomen was soft and nontender,
with active bowel sounds. There was no hepatosplen-
omegaly. Rectal examination revealed no masses, and a
stool sample was guaiac negative. Examination of the
extremities was negative for edema, Homan’s sign, and
calf tenderness. Results of neurologic examination
were nonfocal and essentially unremarkable.

Diagnostic Studies

Electrocardiogram showed evidence of an acute MI
of the inferolateral wall (Figure 1). Chest radiograph
showed signs indicative of congestive heart failure. An
echocardiogram performed in the ED showed akinesia
of the posterolateral wall of the LV and a calcified
thrombus in the area of the apex (Figure 2).
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Figure 1. Electrocardiogram demonstrating the case patient’s acute inferolateral wall myocardial infarction.

Initial Treatment and Clinical Course

The patient was treated with tissue plasminogen
activator (t-PA) and heparin along with oxygen, mor-
phine, and intravenous nitroglycerin. He experienced
progressive relief of pain with improvement of ST
segment abnormalities seen on electrocardiogram.
Toward the end of the infusion of t-PA, the patient
developed expressive aphasia and a right-sided hemi-
paresis. The heparin was stopped, as was the remaining
t-PA. Computed tomography (CT) of the brain was
negative for evidence of hemorrhage, and the consult-
ing neurologist felt that the neurologic changes were
secondary to an acute embolic episode.

Approximately 5 hours after the t-PA infusion was
stopped, the patient was noted to have focal seizure
activity of the left upper extremity along with progres-
sive deterioration in his level of consciousness. A re-
peated CT scan of the brain revealed a large amount of
brain edema on the left side with a moderate-size pos-
terior parietal hemorrhage. There also was a small
right-sided parietal hemorrhage and a small left-sided
subdural hematoma. The patient’s clinical status con-
tinued to deteriorate, and serial CT scans of the brain
showed increasing amounts of blood with mass effect,
ultimately requiring emergency neurosurgical evacua-
tion of the subdural hematoma.

Approximately 24 hours after the initial develop-
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ment of aphasia and hemiparesis, the patient’s lower
extremities became cold and cyanotic, and arterial
Doppler examination revealed no distal pulses bilater-
ally. The patient underwent progressive changes con-
sistent with acute arterial occlusive disease. No further
invasive intervention was performed at the request of
the family. Subsequent echocardiogram showed that
the previously demonstrated thrombus in the LV apex
was no longer present (Figure 3). The patient died sev-
eral days later.

DISCUSSION
Embolization and Stroke Following Acute M

The case patient presented with an inferolateral wall
acute MI, and echocardiographic findings indicated
the presence of a large, organized, calcified thrombus
in the apex of the LV. Studies indicate that although
one third of patients with acute MI have LV thrombi,
only a small percentage of these are likely to embolize.!
Tramarin and associates studied the effect of warfarin
versus control for the treatment of LV thrombi after
acute MI, and their results clearly showed that antico-
agulant treatment hastened LV thrombus resolution.?
Stratton and Resnick studied embolic risk in patients
with LV thrombi and concluded that the increased
embolic risk is not restricted to the immediate post-
infarction period, documenting that chronic thrombi
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Figure 2. Echocardiogram of the case patient showing a cal-
cified thrombus in the left ventricle (arrows).

continue to embolize.® Their study did not investigate
the possible outcomes of established thrombi treated
with thrombolytic agents (as in the case patient).

Stroke is a well-known complication of acute MI.
The etiology of stroke in this case was thought to be due
to emboli from a cardiac origin. The case patient devel-
oped neurologic symptoms consistent with a left hemi-
spheric stroke believed to be secondary to an embolic
source originating in the LV. Cerebral embolism of car-
diac origin is a common cause of stroke, accounting for
nearly one third of all cerebral infarctions.*

Anticoagulant therapy for acute MI is complicated
by central nervous system hemorrhage in 0.05% to
0.14% of treated patients.® As a complication of throm-
bolytic therapy for acute MI, intracranial hemorrhage
may be due to parenchymal intracranial hemorrhage,
hemorrhagic transformation of cerebral infarction, or
subdural hematoma.f In several studies, intracerebral
hemorrhage has been reported to occur during infu-
sion or fewer than 24 hours after infusion of a fibri-
nolytic agent.?>~

The case patient’s progressively deteriorating neuro-
logic status and evidence of hemorrhage on subsequent
CT scan support the conclusion that he sustained a
hemorrhagic infarction of the left hemisphere and pos-
sibly one in the right hemisphere. The patient devel-
oped hemorrhagic conversion of the embolic stroke
8.5 hours after the initial negative CT scan. Another
possibility may have been a primary central nervous
system bleed given the findings of bilateral parietal
hemorrhage along with left-sided subdural hematoma;
however, due to the concurrent findings of systemic
embolization to the lower extremities, it is this author’s
conclusion that the events were a result of emboli
rather than just hemorrhage per se.
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Figure 3. Echocardiogram of the case patient subsequent to
thrombolytic therapy and the development of progressive
neurologic deterioration. The previously visualized calcified
thrombus has disappeared.

Benefits and Risks of Thrombolytic Agents

Multiple studies and case reports have looked at the
impact of thrombolytic therapy as a treatment modality
for intracardiac thrombus and the complications of
peripheral or recurrent embolization associated with
its use. Kremar and associates used urokinase to suc-
cessfully lyse LV thrombi in 10 of 16 patients, as docu-
mented by echocardiography.'” They found no evi-
dence of embolic events in any of the 16 patients
studied. Kemennu and Riggs published a case report
showing successful lysis using t-PA of a right ventricular
thrombus in a patient with congestive cardiomyop-
athy."! Krogmann and associates had similar successful
results using t-PA to lyse a LV thrombus in a 2-year-old
boy with cardiomyopathy. The thrombus was complete-
ly resolved in 72 hours without complication.'?

Other reports have shown the dangers of peripheral
embolization and the resultant complications. Blazer
and associates reported a case of peripheral emboliza-
tion during streptokinase therapy for a left atrial
thrombus. In fact, the patient had emboli present in
both femoral arteries requiring embolectomy on the
third day of therapy.'” In a case reporting the use of
t-PA in the treatment of cardioembolic stroke, during
treatment, the patient embolized to the left internal
and external carotid arteries as well as the left middle
cerebral artery, originating from a mobile thrombus in
the LV discovered by echocardiogram.'* These cases
highlight the possible risk of fragmentation of intracar-
diac thrombi to various locations of the circulation.
What has not been elucidated from these studies is
whether the risk of fragmentation of intracardiac
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thrombi from the use of thrombolytics is related to the
age of the thrombus.

Several studies, including GISSIH'®, ISISII®, AIMS,'
and GUSTO'" have shown mortality benefits with the
use of thrombolytic therapy in the setting of an acute
MI. The GUSTO investigators concluded that accelerat-
ed t-PA given with intravenous heparin provided a sur-
vival benefit over previous standard thrombolytic regi-
mens.'” There was, however, a significant excess of
hemorrhagic strokes with accelerated t-PA as compared
with streptokinase therapy.

Contraindications to the use of t-PA in patients with
acute MI include history of stroke, recent (within
2 months) intracranial surgery, intracranial neoplasm,
arteriovenous malformation, and cerebral aneurysm
(Table 1). None of these contraindications were pre-
sent in the case patient. Additional risk factors for
intracranial hemorrhage following thrombolytic thera-
py include age (> 70 years), hypertension, higher
dosage of the thrombolytic agent, concomitant medi-
cations (calcium channel blockers), and cardiopul-
monary resuscitation.® Combined fibrinolytic and ant-
coagulant treatment also has been shown to be a
potential cause of intracranial hemorrhage following
thrombolytic therapy.® The case patient had several of
these risk factors, which in combination, likely led to
lysis and embolization of the LV thrombus followed by
subsequent hemorrhage into the embolized area.

Assessing Risks of Thrombolytic Therapy in Acute Mi
Patients

The goal with thrombolytic therapy is to give the
medication to appropriate patients as soon as possible
after their arrival in the ED. This is most often initiated
prior to obtaining an echocardiogram. The technology
of echocardiography is becoming increasingly available
in the ED and other settings where thrombolytic thera-
py is being initiated. The ability to perform echocar-
diography in the ED could not only assist in the selec-
tion of qualified patients to receive thrombolytic
therapy, but also identify the rare patient with a previ-
ously unknown intracardiac thrombus. This would
alert the treating physician to the presence of the
thrombus and the potential complication of systemic
embolization. Research into the frequency of LV
thrombus in the setting of acute MI would contribute
to establishing the overall risk of embolization involved
in using these agents. In addition, research to assess
whether the risk of embolization of LV thrombi is
affected by the age of the thrombus would help to pre-
dict which patients are more likely to be affected by
this life-threatening complication.
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Table I. Contraindications to Thrombolytic Therapy

Contraindications
Active internal bleeding (excluding menstruation)

Current blood pressure > 180 mm Hg systolic or
> |10 mm Hg diastolic

Intracranial neoplasm

Previous stroke (hemorrhagic or other) or other cerebro-
vascular event within | year

Suspected aortic dissection

Relative contraindications

Active diabetic retinopathy

Active peptic ulcer disease

Blood pressure > 180/1 |0 mm Hg at presentation

Current use of anticoagulants (INR > 2.0-3.0)

History of severe hypertension

Known bleeding diathesis

Noncompressible puncture sites

Other intracerebral pathology not listed as a contraindication
Pregnancy

Prior allergic reaction or exposure to streptokinase
anistreplase

Prolonged (> 10 min) or traumatic cardiopulmonary
resuscitation

Recent internal bleeding (within 2—4 weeks)
Recent major surgery (within 3 weeks)

Recent trauma (within 2—4 weeks)

INR = international normalized ratio.

Adapted from Massie BM, Amidon TM. Heart. In: Tierney LM, McPhee
SJ, Papadakis MA. Current medical diagnosis and treatment 2003. 42nd
ed. New York: McGraw-Hill; 2001:312-408.

CONCLUSION

This case illustrates an uncommon but potentially
devastating complication of thrombolytic therapy.
Increased utilization of echocardiography early in the
evaluation of patients with MI may reveal a higher inci-
dence of LV thrombus. When a thrombus is present,
the risk of embolization must be weighed against the
potential benefit of thrombolytic treatment. HP
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