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CASE REPORTS

Acute pulmonary embolism concomitant with
ST-elevation myocardial infarction in a patient with
pancreatic cancer
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ABSTRACT

Acute pulmonary embolism (PE) and ST-elevation myocardial infarction (STEMI) have different etiology; however, PE might be
concomitant with STEMI in rarely seen patient cases. Here, we present a 62-year-old male with pancreatic cancer who had acute
PE and STEMI.
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1. INTRODUCTION

Acute pulmonary embolism (PE) and ST-elevation myocar-
dial infarction (STEMI) are life-threatening diseases in pa-
tients with acute chest pain.[1, 2] Although PE and STEMI
have different pathophysiology, PE might be concomitant
with STEMI in rarely seen patient cases.

2. CASE REPORT

Here, we present a 62-year-old male with pancreatic can-
cer who had acute PE and STEMI. He did not have hy-
pertension, hyperlipidemia, diabetes mellitus, and any car-
diovascular diseases, and did not take regular medication
before this acute episode. His family did not have pre-
mature cardiovascular diseases either. He had previously had

pancreatic cancer, but he had not received any chemother-
apy, radiotherapy and surgical treatment before this acute
episode. This time, he presented with shortness of breath and
right lower-leg swelling for 2 days. Physical examination
revealed heart rate 86/min, respiratory rate 18/min, blood
pressed 120/80 mmHg, grade III/VI pansystolic murmur
over left lower sternal border, and right lower-leg swelling.
The laboratory tests were as follows: cardiac troponin I
0.01 µg/L (normal range < 0.04 µg/L), brain natriuretic pep-
tide 20.8 ng/L (normal range < 100 ng/L), D-dimer 19.3 mg/L
(normal range < 0.5 mg/L), creatinine 0.96 mg/dl (normal
range 0.6 to 1.5 mg/L), protein C 87% (normal range 80% to
132%), protein S 109% (normal range 55% to 130%), anti-
thrombin 100% (normal range 85% to 118%), collating factor
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VIII 166% (normal range 60% to 150%), anti-β2 glycopro-
tein 0.9 U/ml (normal negative), homocysteine 11.4 µmol/L
(normal range 5.4 to 16.2 µmol/L), and carcinoembryonic
antigen 261.78 ng/ml (normal < 5.0 ng/ml). Initially, the 12
lead electrocardiogram showed sinus rhythm and no ischemic
change. The chest computed tomography (CT) scan revealed
acute pulmonary embolism involved bilateral pulmonary ar-
teries (see Figure 1A white arrows). The echocardiography
showed right ventricular dilation and mild tricuspid valve
regurgitation. Due to hemodynamic stability, our patient
received subcutaneous enoxaparin in combination with oral
warfarin.[1] After treatment for 5 days, he had sudden onset
of typical cardiac chest pain and cold sweating. The 12-lead
electrocardiogram showed sinus rhythm and ST-segment el-
evation on lead II, III, aVF. The laboratory tests were as
follows: creatinine kinase 52 IU/L (normal range 26 to
170 IU/L), creatinine kinase MB 1.8 ng/ml (normal range
0.4 to 6.3 ng/ml), cardiac troponin I 0.002 µg/L (normal

range < 0.04 µg/L), and prothrombin time 25.8 (normal
range 8 to 12 second). The emergent coronary angiogram
showed total occlusion of middle right coronary artery (see
Figure 1B black arrow). We injected tirofiban through a right
coronary guiding catheter and were quickly wired through
to the target lesion. We also performed thrombus aspira-
tion, which showed red thrombus. Finally, we successfully
deployed a bare mental stent (see Figure 1C) and Throm-
bolysis In Myocardial Infarction flow was grade 3. The sec-
ondary echocardiography showed no obvious intra-cardiac
shunting defect and no endocarditis. However, he refused to
allow the transesophageal echocardiographic (TEE) exami-
nation to be performed. Five days later, he was discharged
and received triple antithrombotic therapy including aspirin
100 mg per day, clopidogrel 75 mg per day, and warfarin
2.5 mg per day. His INR (international normalized ratio)
level was maintained at 2.0 to 3.0 during follow-up.

Figure 1. A: Contrast-enhanced chest-computed tomography scan showed filling defects over bilateral pulmonary arteries.
B: The coronary angiogram showed total occlusion of middle-right coronary artery initially. C: Restored full coronary flow
after coronary intervention with stent implantation.

3. DISCUSSION

In the aspect of pathophysiology, acute PE is frequently
accompanied with deep venous thrombosis and STEMI com-
monly caused from rupture of coronary plaques.[1, 2] In a re-
cent literature review, thromboembolic events are frequently
seen in patients with malignancy and in the setting of anti-
cancer therapies.[3, 4] Patients with pancreatic cancer also
have higher risk of venous thrombosis than do patients with
other underlying gastro-intestinal malignancies in the United
States and Korea.[5, 6] On the other hand, the one-year preva-
lence of cancer was 5.2% in patients with unprovoked venous
thrombosis within one year.[7] The possible pathophysiology
of cancer-related thromboembolic events are multifactorial
and include inflammation, pro-thrombotic properties, hyper-
coagulable status, and clinical comorbidity.[8] Characteristics
of prothrombotic or hypercoagulable state in patients with

cancer are caused from imbalance between the coagulation
and fibrinolytic systems.[9–11] Over-expression of tissue fac-
tor of coagulation pathway in cancer results in increase of
vascular endothelial growth factor and decrease of the angio-
genesis inhibitor thrombospondin.[11]

Although the incidence of patients with malignancy-
diagnosed deep venous thrombosis or PE is about 20%,[12] pa-
tients presenting with cancer and acute myocardial infraction
(AMI) are rare. Women and young men with venous throm-
boembolism have higher risk of arterial thrombotic disease
than those without venous thromboembolism in Tromsø’s
study.[13] Some cases with gastro-intestinal, hematologi-
cal, and germinal system malignancy have been reported as
having AMI.[12] Dieckmann, et al. demonstrated that a ma-
jority patients diagnosed with testicular cancer and AMI did
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not have traditional atherosclerotic risk factors and coronary
plaque.[14] These cancer conditions with AMI were probably
caused from acute thromboembolic events rather than from
coronary atherosclerotic stenosis.[14]

Severe systemic arterial and venous thromboembolic events
have also been reported in patients with pancreatic can-
cer.[15, 16] However, few cases are concomitant with both
conditions. The mechanism involving acute PE and AMI
are not fully understood. The causes of venous and arterial
thrombotic diseases underlie traditional atherosclerotic risk
factors such as advanced aged, obesity, hypertension, dys-
lipidemia, and diabetes.[13] The possible mechanism of both
venous and arterial embolism may result from direct cancer
vascular invasion, mucin-mediated thrombosis, intra-cardiac
or intra-vascular embolization, activation of coagulation cas-
cade by tissue factor, thrombin, inflammatory cytokines, and

endothelial and platelet adhesion molecules.[12–14, 17] Other
non-traditional risk factors for venous and arterial thrombo-
sis were increased level of homocysteine, coagulation factors
VIII, IX, XI, and von Willebrand factor.[12–14]

Our presenting patient had high level of collating factor VIII
but did not have an obvious intra-cardiac shunting from
transthoracic echocardiography. Although our patient re-
fused TEE examination, TEE was strongly recommended
with acute PE and AMI for occult intra-cardiac embolism.
Our patient concomitance with PE and STEMI might be
related to hyper-coagulation status. Triple antithrombotic
therapy was expected to have prominent efficacy for hyper-
coagulability, but side effect of bleeding tendency should be
considered.[2, 12]
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