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Massive Pulmonary Embolism as a Complication of 
Coronary Angiography and Its Successful Treatment With 

Half-Dose Alteplase
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Abstract

A 64-year-old woman was admitted to our emergency room for short-
ness of breath, chest pain and syncope. Her symptoms started sud-
denly 2 hours before admission when she was resting at home. She 
had a history of coronary angiography 2 weeks ago and undergone 
surgical repair of femoral pseudoaneurysm. She was diagnosed with 
massive pulmonary embolism and successfully managed with half-
dose alteplase and discharged with warfarin treatment 5 days after 
the admission. This case is presented in order to draw attention to this 
rare presentation and the use of half-dose systemic thrombolytic in a 
patient with a history of vascular surgery within 2 weeks.
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Introduction

Invasive coronary angiography is still the gold standard test for 
identifying the presence and extent of coronary artery disease, 
despite promising improvement in non-invasive coronary im-
aging. As with any invasive procedure, it has well-known major 
and minor complications. Major complications such as death, 
emergency cardiac surgery, clinical myocardial infarction, and 
major bleeding or need for vascular surgery occur in less than 
2% of the population [1]. The incidence of pseudoaneurysm 
after diagnostic angiography is reported between 0.5% and 
2.0%. Ultrasound-guided non-surgical treatment is currently 
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the first-line approach for iatrogenic femoral pseudoaneurysm 
unless it is too large [2]. Pulmonary embolism (PE) is rarely 
reported following coronary angiography [3, 4]. The pressure 
applied to the groin or repair of access site complications after 
coronary angiography may cause PE. According to US Food 
and Drugs Administration (FDA), 2-h systemic recombinant 
tissue plasminogen activator (rt-PA) 100 mg infusion is rec-
ommended for patients with massive acute PE [5]. However, 
systemic thrombolysis significantly increased major bleeding 
[6, 7]. Therefore, several studies were conducted to assess the 
efficacy and safety of low-dose rt-PA in the treatment of acute 
PE and reported favorable results [8, 9].

Case Report

A 64-year-old woman was admitted to the emergency depart-
ment for sudden onset of shortness of breath, chest pain and 
syncope. She had a coronary angiography in another hospital 
2 weeks ago. Two days after her discharge, she had been re-
hospitalized to the same hospital due to swelling and pain in 
the right side groin area. Color Doppler ultrasound had identi-
fied a pseudoaneurysm of the right common femoral artery and 
surgical repair had been applied after the failure of ultrasonog-
raphy-guided vascular compression therapy. Three days after 
her discharge she was admitted to the emergency department 
of our hospital with new-onset complaints of dyspnea, chest 
pain and syncope.

On physical examination, she presented a moderate gener-
al status, with a blood pressure 80/50 mm Hg, pulse 126 beats/
min, respiratory rate 30 breaths/min, and an oxygen saturation 
84%. There were a 20 × 15 cm ecchymosis and a 4 cm femoral 
surgical incision in her right groin. Laboratory test revealed a 
D-dimer level of 3,900 ng/mL. The echocardiographic exami-
nation showed a large intracardiac thrombus with the expan-
sion of the right heart chambers (Fig. 1, 2). Venous Doppler 
ultrasonography detected DVT in the left superficial femoral 
vein. Computed tomography of the chest revealed large throm-
bus in the main pulmonary artery.

A half-dose alteplase (50 mg), in contrast to classical treat-
ment, was administered intravenously within 2 h. The patient’s 
oxygen saturation and blood pressure came to the normal lev-
els within approximately 90 min after the initiation of treat-
ment. The control echocardiography on the next day revealed 
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Figure 1. Apical four-chamber view showing the right atrial thrombus 
(arrow) and the enlargement of the right heart chambers. RA: right 
atrium; RV: right ventricle. 

Figure 2. A modified four-chamber view showing atrial thrombus (ar-
row). RA: right atrium; RV: right ventricle. 

the complete disappearance of the intracardiac thrombus and 
right heart dilatation (Fig. 3). The patient was carefully moni-
tored for evidence of bleeding. Low molecular weight heparin 
(LMWH) and warfarin therapy were started on the second day. 
LMWH was continued until the INR reached 2.5. The patient 
had no serious complication after half-dose systemic rt-PA and 
was discharged with warfarin treatment 5 days after the admis-
sion.

Discussion

As with any invasive procedure, coronary angiography has 
several complications such as death, emergency cardiac sur-
gery, myocardial infarction, and major bleeding or need for 
surgical repair of vascular access [1].

The incidence of pseudoaneurysm after diagnostic angiog-
raphy is reported between 0.5% and 2.0% [2]. Risk factors for 
the development of pseudoaneurysm include BMI ≥ 28 kg/m2, 
larger number of cases performed per day in a particular room, 
larger sheath sizes, and preprocedural platelet count < 200 × 
109 L [1]. The main symptoms of femoral pseudoaneurysm are 
pain due to femoral nerve compression and extremity swelling 
secondary to venous compression which may also cause deep 
venous thrombosis.

Acute PE is often fatal, with a mortality rate of approxi-
mately 30% unless treated as soon as possible after symptoms 
develop [10]. PE is rarely reported following coronary angi-
ography [3, 4]. The pressure applied to the groin or access site 
complications such as hematoma or femoral pseudoaneurysm 
after coronary angiography may cause deep venous thrombo-
sis which may lead to PE [3]. The recommended protocol for 
patients with massive acute PE or submassive PE with RV dys-
function is 100 mg rt-PA given during a 2-h infusion [5]. Tran-
scatheter procedures or emergency surgical thrombectomy are 
recommended as an alternative to thrombolysis when there are 
contraindications for thrombolysis or when thrombolysis has 
failed. Recent surgery, depending on the territory involved, is 
not necessarily barrier to fibrinolysis [7]. However, systemic 
thrombolysis may increase bleeding associated with surgery 
[6, 7]. Recently, several studies were conducted to assess the 

Figure 3. Transthoracic echocardiography (apical four-chamber view) 
24 h after admission showing the normalization of right heart chambers 
and complete lysis of the right atrial thrombus. RA: right atrium; RV: 
right ventricle. 
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efficacy and safety of low-dose rt-PA in the treatment of acute 
PE and reported similar efficacy but  lower bleeding than 
standard dose of rt-PA [8, 9].

Considering patient clinical situation and for decreas-
ing bleeding risk, we decided to administer 50 mg rt-PA. The 
thrombus in right heart chamber was resolved completely 
within a day and the patient’s health condition is back to nor-
mal within a day.

In conclusion, we assume that the cause of PE in our pa-
tient was transient deep venous thrombosis due to inguinal 
hematoma or femoral pseudoaneurysm. Optimal placement of 
the arterial sheath, use of smaller sheaths, and careful manual 
compression with shorter period of immobilization, can sig-
nificantly reduce the incidence of deep venous thrombosis 
and PE. Moreover, half-dose rt-PA may be safe and effective 
treatment alternative in patients with massive PE having high 
bleeding risk with systemic thrombolysis.
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