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Case report

A 71-year-old male with permanent atrial fibrillation  
and recently diagnosed stage IIA colorectal adenocar-
cinoma was admitted to the hospital electively for 
colorectal surgery. His usual treatment included 
 acenocoumarol, verapamil, and oxazepam. There were 
no symptoms related to atrial fibrillation (European 
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Heart Rhythm Association score I), the ventricular rate 
was well controlled with verapamil, and the patient 
had never undergone cardioversion nor catheter abla-
tion. He was scheduled for subtotal colectomy with 
ileo-colostomy. The anticoagulation regimen was 
switched to therapeutic enoxaparin 60 mg subcutane-
ously twice daily during the perioperative period. The 
immediate postoperative period was uneventful but 
the patient developed Proteus vulgaris abdominal sep-
sis on day 13. An exploratory laparotomy showed peri-
tonitis without any perforation or anastomotic leak. 
He fully recovered with extensive peritoneal lavage 
and a course of intravenous antibiotic therapy. During 
the abdominal sepsis workup, a thoracic and abdomi-
nal computed tomography angiography was per-
formed, which showed an incidental hypodense lesion 
of 17×30 mm attached to the upper lateral portion of 
the right atrium, as well as a right segmental posterior 
and lateral basal pulmonary embolism (fig. 1). The pa-
tient was asymptomatic from the pulmonary embo-
lism. 

Summary 

Atrial fibrillation is a cause of left atrial thrombus leading to cardioembolic 

stroke, which can be effectively prevented with oral anticoagulation. Right 

atrial appendage thrombus is a rare complication of atrial fibrillation that 

can also lead to cardioembolic pulmonary embolism. We present the case of 

a 71-year-old male with atrial fibrillation, thrombus in the right atrial append-

age and pulmonary embolism. 
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Figure 1: Thoracic computed tomography with contrast; (A) white arrow point to right segmental pulmonary embolus; 

(B) white arrow points at thrombus in the right atrium.
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During the perioperative period, the patient was insuf-
ficiently anticoagulated with enoxaparin 60 mg subcu-

taneously twice daily, with an anti-Xa activity between 
0.18 and 0.22 UAXA/ml (target: 0.5–1.0 UAXA/ml).
The workup was completed with transthoracic echo-
cardiography, which revealed a moderately dilated, 
 hypertrophic left ventricle with preserved systolic 
function, bi-atrial dilatation, moderate mitral regurgi-
tation and an nonspecific thickening of the right 
atrium (fig. 2). Transoesophageal echocardiography 
(TEE) with 3D  reconstruction confirmed a right atrial 
appendage mass which was suspected to be a throm-
bus (figs 3A and 4A). The left atrium and left atrial ap-
pendage were thrombus free. 
The enoxaparin dose was increased to 80 mg subcuta-
neously twice daily as the previous dose was below the 
effective therapeutic range. The suspected thrombus 
and pulmonary embolism were considered to be due 
to the insufficiently anticoagulated atrial fibrillation, 
and decision was made to resume acenocoumarol with 

Figure 2: Transthoracic echocardiography parasternal short-

axis view: white arrow point to thrombus in the right atrium.

Figure 3: 2-Dimension transoesophageal echocardiography, mid-oesophageal 40° view; (A) white arrow points at thrombus 

at time of presentation; (B) 3 months later after anticoagulation.

Figure 4: 3-Dimensional transoesophageal echocardiography; (A) white arrow points at thrombus in right atrial appendage; 

(B) 3 months later after anticoagulation.
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target INRs of 2–3. The right atrial appendage mass had 
disappeared at 3-month follow-up (figs 3B and 4B).

Discussion

Whereas the pathophysiology of left atrial appendage 
thrombus and its role in cardioembolic strokes is well 
defined and studied, data on right atrial appendage 
thrombus are scarce [1]. This could be explained, in 
part, by the less severe consequences of a small throm-
bus in the lung circulation compared to that of a cardi-
oembolic stroke. The prevalence of right atrial append-
age thrombus in atrial fibrillation patients varies in 
the literature from 0.7 to 5.8% [2–4]. In a large study, 
Cresti et al. showed that among 805 patients with atrial 
fibrillation or flutter who underwent TEE-guided cardi-
oversion, the incidence of right atrial thrombus was 
0.75% (6 of 805 patients) compared with 10.3% (83 of 805 
patients) for the left atrial appendage [4]. 
In atrial fibrillation patients, the right and left atrial ap-
pendages are larger and the emptying velocities lower 
compared with those in sinus rhythm [2]. The mor-
phology and the inner structure of the right atrium 
seem to be less favourable for thrombus formation be-
cause of a better blood flow compared with the left 
atrium [5]. The smaller amount of pectinate muscle in 
the right atrium and its dendritic structure may con-
tribute to a decreased blood stagnation compared with 
the left atrium. 
The location, risk-factors and the fact that the right 
atrial appendage mass disappeared under effective an-
ticoagulation, point towards right atrial appendage  
thrombus rather than any other cause. Several differ-
ent factors, such as cancer, the perioperative period 
and the subtherapeutic anticoagulation, in addition to 
atrial fibrillation may have contributed to right atrial 
appendix thrombus formation and pulmonary embo-
lism. 
The relationship between pulmonary embolism and 
atrial fibrillation is complex and bi-causal. The in-
creased right ventricular afterload seen in some pul-
monary embolism patients could trigger atrial fibrilla-
tion. On the other hand, as was more likely the case 
here, atrial fibrillation can lead to right atrial append-
age thrombus formation and pulmonary embolism. 

Some patient characteristics are simply shared factors 
such as advanced age, heart failure, obesity and in-
flammatory states [6]. Free-floating large right atrial 
thrombi generally have a poor prognosis, with re-
ported mortalities of up to 17% [7]. Depending on pa-
tient characteristics and specific  contraindications, 
treatment options include thrombolysis, and surgical 
or percutaneous mechanical embolectomy.
This case highlights the possibility of right atrial ap-
pendage thrombus in atrial fibrillation and its implica-
tion in cardioembolic pulmonary embolism. The right 
atrial appendage should be screened for thrombus, 
particularly if TEE is performed in the workup of a pa-
tient with a suspected cardioembolic event or for any 
reason in a patient with atrial fibrillation. 
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