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Abstract

The complication of myocardial infarction after using intravenous recombinant tissue plasminogen

activator (rt-PA) in patients with acute ischemic stroke is rare. Several of these cases have been

reported in the first 3 hours after infusion of rt-PA. There is controversy on how to manage

treatment of the coronary artery, such as intravenous anticoagulants and antiplatelets, at the

same time. We introduce a new strategy for treatment of a patient who had ischemic stroke and

developed myocardial infarction after intravenous rt-PA therapy. Our case had coronary and

cerebral intervention in combination with low-dose intravenous rt-PA. He was successfully

treated for coronary occlusion with aspiration thrombectomy.
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Introduction

Myocardial infarction rarely occurs after
using intravenous (IV) recombinant tissue
plasminogen activator (rt-PA) in the case
of an acute ischemic stroke (AIS). Some
mechanisms have been proposed to explain
this situation as follows: (1) previous
thrombi located inside the cardiac chamber
are shattered because of IV rt-PA use; (2)
activated platelet adhesion results in cardiac
thrombus; and (3) a reduction in plasmino-
gen leads to abnormal hypercoagulability in
the coronary arteries.1 Another frequent
mechanism of myocardial infarction after
IV rt-PA is atrial fibrillation. Atrial fibrilla-
tion causes vascular accidents, including
cerebral, coronary, and peripheral vessels,
especially in the case of previous stenosis.
Some examinations should be performed
for further diagnosis in this situation,
including cardiac ultrasound, aortic multi-
slide computed tomography (CT), and
other tests of anticoagulants.

In some previously published case series,
myocardial complications normally led to
mortality and immediately occurred after
IV rt-PA not only in patients with AIS,
but also in patients who were treated with
an anticoagulant, antiplatelets, or subcuta-
neous coronary intervention.2 Among
patients who used antiplatelet and/or anti-
coagulant therapy for cardiac stent inter-
vention, the patients still survived.

In this report, we introduce a new strate-
gy for treatment of a patient who had myo-
cardial infarction and ischemic stroke after
using IV rt-PA. He was successfully treated

for coronary occlusion with aspiration

thrombectomy. This choice had more

advantages compared with stent deploy-

ment in that it helped to reduce the risk of

hemorrhage after rt-PA. Only 20mg of

Lovenox (enoxaparin sodium) was used for

post-intervention. After 24 hours, we evalu-

ated brain lesions and performed preventa-

tive treatment level II for the myocardial

infarction and ischemic stroke by following

recent recommendations and guidelines.

Case report

A 79-year-old male patient with a medical

history of hypertension for 10 years without

frequent control was admitted to our hos-

pital at 18:20 hours on 12 February 2019.

His initial symptoms, right hemiplegia,

slurred speech and facial droop, had

appeared at 17:50 hours. A clinical exami-

nation showed the following findings: (1)

the Glasgow coma score was 14, (2) there

was right hemiplegia in the hand of 1/5 and

in the leg of 2/5 (muscle strength), (3) there

was dysarthria, (4) the baseline National

Institute of Health Stroke Scale score was

16, (5) blood pressure was 170/90 mmHg,

(6) heart rate was 80 beats/minute, and (7)

there was atrial fibrillation (Figure 1a).

After undergoing a non-contrast CT scan

and CT angiography (Figure 2a, b), neither

signs of acute ischemic stroke nor hemor-

rhage were found without evidence of large

vessel occlusion. Therefore, there was no

contraindication of IV rt-PA uses.
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The patient was then treated with

Actilyse (rt-PA) at 19:00 hours at a dosage
of 0.6 mg/kg and a total transfusion time of
60 minutes with a 15% bolus injection in
the first minute. This procedure was fin-

ished at 20:00 hours. Five minutes later,
the patient had symptoms of shock, which
were unstable, the patient was cold and
pale, and he had a low heart rate of 40 to
50 beats/minute and a blood pressure of

60/40mmHg. He then was provided an
oxygen mask with 2L/minute and dobut-
amine 10 mg/kg/minute to maintain blood
pressure. An electrocardiogram at this

moment suggested early signs of myocardial
infarction (Figure 1b) with ST-segment ele-
vation at DII, DIII, and augmented voltage
foot, and third-degree atrioventricular
block. No cardiac effusion was observed

in echocardiography, as well as no throm-
bus in the four heart chambers.
Subsequently, the patient underwent endo-
tracheal intubation and IV atropine injec-

tion before being transferred to the digital
subtraction angiography room for coronary
intervention at 22:00 hours. Digital subtrac-
tion angiography images (Figure 3a, b)
showed complete occlusion of the right

coronary artery (RCA) (segment III) and

60% stenosis of the left anterior descending
artery (segment II) at the systolic phase due

to a myocardial bridge. Aspiration throm-
bectomy in the RCA was performed. TIMI
III flow was observed (Figure 3c) and many

red thrombi were removed. This led us to
consider etiology from the heart. Therefore,
we decided not to deploy a stent in this

acute stage. A total of 20mg of IV
Lovenox was additionally injected post-
procedure. The patient then became stable

(blood pressure was 120/80mmHg) and
dobutamine was stopped. After 1 day, a
non-contrast CT scan showed no hemor-

rhagic lesions (Figure 2c). We continuously
treated the patient with 100 mg of aspirin in

combination with 90mg Brilinta
(Ticagrelor) (2 tablets/day) 24 hours after
thrombolysis and Lipitor (atorvastatin cal-

cium) 20 mg/day.
Three days after admission, on 15

February 2019, the patient was conscious
with improvement of right muscle strength
(4/5). On 16 February 2019, brain magnetic

resonance imaging was performed
(Figure 2d). This imaging showed a cortical
lesion, which was equivalent to his admitted

Figure 1. Electrocardiogram before (a) and after (b) recombinant tissue plasminogen activator infusion.
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symptoms, and no large vessel occlusion

was identified. The endotracheal tube was

then removed and he gradually rehabilitat-

ed. After 15 days, the patient was dis-

charged with a modified Rankin score of 2

and he continued his recovery at home.
The research was approved by the Ethics

Committee of Hanoi Medical University

(No. 602/Q-D--DHYHN on 12 February

2014). Informed consent was obtained

from the patient’s children (aged

>18 years old) to allow our research

group to use the patient’s images, data,

and information for publication.

Discussion

This was our first experience of myocardial

infarction after rt-PA infusion for treat-

ment of AIS. Using rt-PA in patients with

AIS might lead to hemorrhagic complica-

tions, including intracranial bleeding and

Quincke’s edema. However, the complica-

tion of vessel occlusion is uncommon in

Figure 2. Imaging at baseline and follow-up post-recombinant tissue plasminogen activator infusion.
Computed tomographic image of brain parenchyma (a) and cerebral angiography (b) before treatment.
Imaging follow-up 24 hours after recombinant tissue plasminogen activator with non-contrast computed
tomography (c) and brain magnetic resonance imaging (d).
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this situation, especially myocardial infarc-

tion, which has only been described in some

published cases.3–5 There is still controversy

regarding the strategy of treatment for rt-

PA use. Our patient had contraindications

to anticoagulants and antiplatelets for up to

24 hours. In several reported clinical cases,

there were three methods of treatment for

myocardial infarction after rt-PA infusion

for treating AIS. The first therapy was use

of a normal drug that was not a contrain-

dication to anticoagulants or antiplatelets.

Four cases had this treatment, which

resulted in mortality in all cases.6–8 The

second therapy was subcutaneous coronary

intervention with use of neither an antipla-

telet nor anticoagulant. Two patients who

had this treatment were reported, but the

outcome was still death.7,9 The third thera-

py was subcutaneous coronary intervention

in addition to antiplatelet and/or anticoag-

ulant use. This choice increased the risk of

intracranial bleeding after treatment, but

prioritized the heart more than the brain.

Three patients who had this therapy were

reported, and fortunately, they all survived

without intracranial hemorrhagic complica-

tions.2,3,10 This finding indicates the impor-

tance of antiplatelets/anticoagulants for

preserving the patient’s life to keep their

stents from re-occlusion. In our patient,

we performed an emergency coronary inter-

vention with the strategy of aspiration

thrombectomy without a coronary stent.

We performed this procedure on the basis

of the theory that thrombi were coming

from the heart chamber. After successful

aspiration, we removed many red thrombi.

This was the reason why no antiplatelet was

used after rt-PA infusion (for AIS), but we

were still wary about any re-occlusion of

the RCA. Therefore, we decided to use

low-molecular weight heparin (Lovenox)

instead, even though this could slightly

increase the risk of intracranial bleeding.

During follow-up post-treatment, no re-

occlusion of the coronary artery and no

cerebral hemorrhage were observed.

Manea et al.4 also directly performed aspi-

ration in a patient with myocardial infarc-

tion after thrombolytic therapy, but this

resulted in vessel re-occlusion after a few

minutes. Therefore, they had to deploy a

coronary stent in the acute stage. This sug-

gested that their patient could have suffered

from white thrombus (calcification, plaque)

more than red thrombus. Therefore, we

consider that coronary aspiration should

Figure 3. Coronary angiography before and after the aspiration procedure. A total of 60% stenosis of the
left anterior descending artery (II) due to myocardial bridging was observed (a). Total occlusion of the distal
part of the right coronary artery due to thrombus (b). Total recanalization of the right coronary artery post-
aspiration (c).
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be performed in the patient with evidence of
red thrombus without using a stent in the
acute stage.

Conclusion

We experienced a rare case of myocardial
infarction immediately after using rt-PA for
treatment of AIS. Subsequently, the
patient’s RCA was successfully recanalized
by aspiration thrombectomy without a cor-
onary stent to avoid using an anticoagulant
after IV rt-PA infusion. The finding of
thrombi (red) in the heart chamber could
be a reason for achieving a good outcome
without a stent in this procedure, but more
trials are required to determine this possi-
bility in the future. This procedure without
a stent helped to not only recanalize the
vessel effectively, but also reduced the risk
of hemorrhage and other complications of
post-AIS treatment.
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