
CASE REPORT

The prevalence of right-sided thrombus (RHT) in the setting 
of pulmonary embolism (PE) is rare; up to 4%–18% can appear 
simultaneously.1 The existence of both entities constitutes an 
increased incidence in mortality compared to pulmonary embo-
lism alone. In the absence of atrial fibrillation and atrial flutter, 
the presence of a right-sided thrombus (RHT) is the result of 
thrombus migration from the deep vein system. Transthoracic 
echocardiography is a non-invasive essential means of establish-
ing the diagnosis. 

Case presentation 
An 88-year-old female with a past medical history of essen-

tial hypertension and Alzheimer’s dementia presented to the 
emergency department with a six-hour history of abrupt onset 
dyspnea. On admission, her heart rate was 99 bpm, her blood 
pressure was 110/75 mmHg, respiratory rate was 21, and her 
oxygen saturation was 88% on room air.

Physical examination was significant for jugular venous pres-
sure of 12 cm of water. Cardiovascular examination revealed a 
prominent P2. In addition, a grade III/IV holosystolic murmur 
was heard on the left lower sternal border. No other remarkable 
findings were noted. 

Investigation. Laboratory results revealed troponin I, 0.121 
ng/ml (reference 0.034); prothrombin time 11.9 (reference 9.4-
12.5), N-terminal pro B-type natriuretic peptide 12600 (reference 
0-450) activated partial thromboplastin time 30 seconds (reference 
25.1-36.5), D-Dimer 3394 (reference 0-316). Covid-19 PCR 
was negative. 

The electrocardiogram showed HR 96 bpm. Sinus rhythm, 
right axis deviation, and no ST/T changes (Figure 1). The 
chest x-ray showed no cardiovascular abnormalities. 

Transthoracic echocardiography showed severe dilated right 
chambers. There was a large, highly mobile right atrial thrombus 
(Figure 2), with severe systolic right ventricular dysfunction: 
severe tricuspid regurgitation and pulmonary artery systolic pres-
sure of 100 mmHg (Figure 3). 

A high-risk submassive pulmonary embolism (PE) was sus-
pected, and a bolus of unfractionated heparin was given, followed 
by continuous intravenous (IV) infusion. 
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Figure 1. Resting EKG.

Figure 2. Large mobile right atrial thrombus.
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A PE protocol computed tomography angiography revealed 
inversion of the ventricular ratio with straightening of the in-
terventricular septum compatible with right ventricle strain. 
Pulmonary emboli extending into the right and left pulmonary 
arteries with partially occluded filling defects extending into all 
lobes (Figure 4). 

Venous Doppler of the bilateral lower extremities did not 
reveal a deep vein thrombus.

Follow-up and outcome. The risks and benefits of cath-
eter-guided thrombolysis versus surgical embolectomy were 
discussed at length with the family. The family declined the 
surgical approach due to the patient's advanced age and baseline 
dementia and agreed with catheter-guided thrombolysis. 

While awaiting transportation to the cardiac suite, the patient 
became unresponsive. High-quality CPR was initiated as per 
ACLS protocol. Return of spontaneous circulation (ROSC) 
was attained within 4 minutes, but a second cardiac arrest then 
occurred, and the patient was noted to be in ventricular fibril-
lation. Resuscitative efforts restarted, but ROSC was never 
obtained, and the patient passed.

Discussion 
This association of RHT and PE carries a high mortality 

rate when compared to acute PE alone. The visualization of 
a thrombus in transit is a rare echocardiographic finding that 
carries a mortality rate up to 27% and goes up to 100% with the 
absence of treatment. The prevalence of RHT in the setting of 
acute PE is 4%-18%.1

Two types of RHT have been described. Type A thrombi are 
visualized in transit within the right cardiac cavities, morpho-
logically serpiginous, highly mobile, and associated with PE. 
Type B thrombi are not mobile, formed in situ and are associ-
ated with underlying cardiac abnormalities. Based on the TTE 
images, this patient had a Type A thrombus.1,2,3 

PE is classified as massive when there is shock or persistent 
hypotension (ie, a systolic blood pressure <90 mmHg, need 
for vasopressors, or a decrease in the systolic blood pressure 
by ≥40 mmHg from baseline for 15 minutes or longer despite 
resuscitation.3,4

This 88-year-old patient presented as a submassive high-risk 
PE (PESI score 108) based on the absence of hypotension but 
with evidence of abnormal RV function by echocardiography 
(dilated right ventricle by CTA or echocardiography) and an 
elevated troponin and/or NT-pro BNP. A submassive low-risk 
PE is when patients are normotensive and have either abnor-
mal RV function by CTA or echocardiography or an elevated 
troponin and/or NT-pro BNP.3,4,5

Treatment modalities for RHT include anticoagulation ther-
apy, systemic thrombolysis, catheter-guided thrombolysis, and 
surgical embolectomy. 

Results from the International Cooperative Pulmonary 
Embolism Registry Patients with right heart thrombus had a 
shorter duration of symptoms, lower systolic blood pressure 
(BP) (116.0 ± 28.8 vs 125.7 ± 25.0 mm Hg, P=.008), and 
more frequent right ventricular hypokinesis and congestive 
heart failure (26% vs 13%, P=.024). The overall mortality 
rate at 14 days and at three months was higher in patients 
with RHT (21% vs 11%, P= .032, and 29% vs 16%, P=.036). 
The difference in early mortality was observed almost en-
tirely within the subgroup of patients treated with heparin 
alone (23.5% vs 8%, P=.02), despite similar clinical severity 
at presentation.3,6

In submassive high-risk PE, thrombolytics mainly prevent 
hemodynamic deterioration and long-term pulmonary hyper-
tension. In the PEITHO trial, patients with intermediate-risk 
pulmonary embolism who were treated with standard anti-
coagulation had a 5.6% incidence of death or hemodynamic 
decompensation (the primary efficacy outcome). Fibrinolysis 
resulted in a significantly lower risk of the primary outcome 
(2.6%). Fibrinolytic treatment was associated with a 2.0% rate 
of hemorrhagic stroke and a 6.3% rate of major extracranial 
hemorrhage.7-9

Ganesh et al analyzed 328 patients from January 1992 to Feb-
ruary 2013 with RHT and pulmonary embolism. The treatment 
modalities were no treatment in 11 patients (3.4%), anticoagula-
tion with heparin in 70 patients (21.3%), thrombolytic therapy in 
122 patients (37.2%), catheter-related treatments in five patients 
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Figure 3. Severe tricuspid regurgitation and pulmonary artery 
systolic pressure.

Figure 4. Pulmonary emboli extending into the right and left 
pulmonary arteries.
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(1.5%), and surgical embolectomy in 120 patients (36.6%). The 
mortality rate associated with no therapy was highest at 90.9%. 
The mortality related to anticoagulation alone was significantly 
higher than surgical embolectomy or thrombolysis (37.1% vs 
18.3% vs 13.7%, respectively).8

Conclusions 
The prevalence of RHT and PE is rare but constitutes a medi-

cal emergency with a high mortality rate. This case highlights 
the importance of a transthoracic echocardiogram as a diag-
nostic tool for diagnosing and managing this entity. Treatment 
modalities for RHT include anticoagulation therapy, systemic 
thrombolysis, and catheter-guided thrombolysis. Current guide-
lines recommend surgical embolectomy when thrombolysis is 
contraindicated or ineffective.
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