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Successful Intracoronary Thrombolysis in Acute ST
Elevation Myocardial Infarction Patient With
Uncorrected Tetralogy of Fallot
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Abstract

Tetralogy of Fallot (TOF) is the most common cyanotic congenital
heart disease that has low survival rate without surgical correction.
This report is about a rare case of acute ST elevation myocardial in-
farction in a 46-year-old patient with uncorrected TOF that was suc-
cessfully treated with low-dose intracoronary thrombolysis.
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Introduction

Tetralogy of Fallot (TOF) is the most common cyanotic con-
genital heart disease in infant, accounting for about 10% of all
congenital heart diseases in the USA. Thanks to the develop-
ment of cardiovascular surgery for congenital heart diseases,
most of TOF patients are currently corrected surgically. With-
out surgical correction, the survival rate of TOF patients is
very low and only less than 3% of the TOF patients could sur-
vive to the age of 40 [1]. Due to the progressive nature of TOF,
the older these patients are, the higher risk of thromboembolic
complications they may also encounter [2, 3]. We hereby pre-
sent a rare case of percutaneous coronary intervention (PCI)
for acute ST elevation myocardial infarction (STEMI) in a
TOF patient who had survived till the age of 46 years without
any cardiac surgery.
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Case Report

A 46-year-old male patient was admitted to our hospital due
to chest pain. Even though he had a history of TOF diagnosed
since he was a child, he could get married and have two healthy
children. Before hospitalization, he suddenly felt squeezing
chest pain that was persistent for 2 h. Examination showed
minimal cyanosis, clubbing on the extremities and systolic
murmur along the left sternal border. There was ST elevation
in leads II, III, aVF along with incomplete right bundle branch
block, a right axis deviation and right ventricular hypertrophy
on electrocardiogram (ECG). Transthoracic echocardiography
revealed typical signs of TOF (Fig. 1). Cardiac troponin T was
increased (2,999 ng/mL).

The patient was diagnosed with STEMI and received
standard medications, including aspirin, clopidogrel, rosuv-
astatin, nitroglycerin, and enoxaparin. Emergency coronary
angiography showed total occlusion of a large right coronary
artery (RCA) from second segment (Fig. 2). Thrombus aspi-
ration with catheter was performed multiple times and a lot
of thrombus was sucked from RCA. However, after thrombus
aspiration, there was still significant thrombus in second and
third segment of RCA, with thrombolysis in myocardial in-
farction (TIMI) flow grade 2 on coronary angiogram. Because

Figure 1. Echocardiography showing tetralogy of Fallot with ventricular
septal defect (arrow A) and overriding of the aorta (arrow B).
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Figure 2. Right coronary artery angiogram revealing total occlusion of
the right coronary artery at the second segment (arrow).

there was no obvious lesion that could be seen and the diam-
eter of RCA was 7.0 mm by quantitative coronary analysis,
the stenting or ballooning seemed to be unreasonable. So, we
decided to perform intracoronary thrombolytic therapy with
25 mg of alteplase directly through the guiding catheter for 5
min. Follow-up coronary angiography 24 h after the procedure
revealed completely dissolved of thrombus with TIMI 3 flow
(Fig. 3).

After the procedure, the complete blood count showed
erythrocytosis with red blood cells of 5.93 x 10!2 /L, hemo-
globin of 202 g/L, hematocrit of 0.58, and normal white blood
cells and platelet. Blood pressure was 90/60 mm Hg without
inotrope or vasopressor. So, saline infusion with total volume
of 2,000 mL was performed for 3 days. The follow-up hem-
atocrit was reduced to 0.45 and blood pressure increased to
120/80 mm Hg. Holter ECG after the procedure revealed sinus
tachycardia without atrial fibrillation, flutter or atrial-ventricu-
lar block. Cardiac computed tomography (CT) showed typical
TOF with 10 mm ventricular septal defect (VSD) and severe
supravalvular pulmonary stenosis. The patient was discharged
10 days after the procedure on standard medications for STE-
ML

Discussion

In patients with uncorrected TOF, excessive erythrocytosis
and blood hyperviscosity resulted from chronic hypoxemia
increases the risk of thromboembolic complications [3, 4].
Even though these complications can occur in both artery
and vein, most of reported thromboembolic events were re-
lated to ischemic stroke [4-6]. Acute myocardial infarction
in patients with uncorrected TOF was rarely mentioned in
the literature.

In our patient, the total occlusion of RCA seemed to be
more likely secondary from thromboembolism because the
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Figure 3. Follow-up right coronary artery angiogram 24 h after throm-
bolysis.

coronary angiogram after thrombus aspiration and thromboly-
sis showed no significant stenosis of a very large coronary ar-
tery. Although the 24-h Holter ECG after intervention detected
only sinus rthythm and there was no arrhythmia noticed during
10 days of hospitalization, we could not exclude the possibility
of proximal atrial fibrillation that can trigger thrombus forma-
tion and coronary artery occlusion in this patient. On the other
hand, thrombus formation might be accelerated by the exces-
sive erythrocytosis and blood hyperviscosity complicated from
TOF in this patient [7, 8].

Massive thrombus in coronary artery, defined as angio-
graphic finding of TIMI thrombus grade (TTG) 4 - 5, has
been reported with an incidence of 16-17% in acute coro-
nary syndrome [9]. Recommended procedure for those pa-
tients during PCI was firstly catheter thrombus aspiration to
reduce thrombus burden before next decisions. In cases of
failure with thrombus aspiration, defined as TTG > 2, dis-
tal embolization or slow-flow, intracoronary thrombolysis
could be a good additional therapy [10-13]. Thrombolytic
agents and their doses were different among reports, which
could be streptokinase, alteplase, tenecteplase, etc., at full
or reduced dose in comparison with systemic venous throm-
bolysis. The complete dissolving or significant reduction of
thrombus at the main vessel as well as microvascular bed
seemed to improve in epicardial flow and tissue-level per-
fusion, and therefore improve the outcomes of the interven-
tion [14]. Importantly, because thrombolysis therapy also has
tendency of severe complications, especially major bleeding,
careful patient selection strictly based on contemporary rec-
ommendations is very important to reduce adverse events.
Because our patient was an only 55-kg male with erythro-
cytosis complicated form cyanotic congenital heart disease
and already received loading dose of antiplatelet and anti-
coagulants for STEMI, the risk of major bleeding might be
greatly increased. So, we decided to use only low dose of
alteplase (25 mg), which was only a quarter of recommend-
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ed dose of this agent for systemic thrombolytic in STEMI.
Even though, after intracoronary administration of low dose
alteplase, thrombus was completely dissolved, demonstrated
with TIMI 3 flow in the RCA.

Conclusions

Although rare, STEMI secondary from thromboembolism can
occur in uncorrected TOF patients at advanced age. In patients
with large thrombus burden and high risk of major bleeding,
the low dose of thrombolytic agents may be safe and effica-
cious.

Learning points

Learning points from this case include: 1) Acute myocardial
infarction can occur in uncorrected TOF patient, especially at
the advanced age that needs to be quickly diagnosed and prop-
er treatment; 2) The low dose of thrombolytic agents may be
safe and efficacious in STEMI patients with uncorrected TOF
after failure of thrombus aspiration.
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Abbreviations

PCI: percutaneous coronary intervention; TOF: tetralogy of
Fallot; STEMI: ST elevation myocardial infarction; RCA:
right coronary artery; TIMI: thrombolysis in myocardial in-
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