
J A C C : C A S E R E P O R T S V O L . 5 , 2 0 2 3

ª 2 0 2 3 T H E A U T H O R S . P U B L I S H E D B Y E L S E V I E R O N B E H A L F O F T H E AM E R I C A N

C O L L E G E O F C A R D I O L O G Y F OU N D A T I O N . T H I S I S A N O P E N A C C E S S A R T I C L E U N D E R

T H E C C B Y - N C - N D L I C E N S E ( h t t p : / / c r e a t i v e c o mm o n s . o r g / l i c e n s e s / b y - n c - n d / 4 . 0 / ) .
CASE REPORT

CLINICAL CASE
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Left atrial appendage (LAA) closure may prevent atrial fibrillation (AF)-induced thromboembolism. We describe a rare

case of right atrial (RA) thrombus after thoracoscopic left atrial appendectomy and pulmonary vein isolation. Careful

evaluation for the presence of RA thrombus in patients with persistent AF after LAA occlusion may be necessary.

(Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2023;5:101635) © 2023 The Authors. Published by

Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
A n 84-year-old man presented for evaluation
of sleep apnea and cardiac function. Cardiac
examination revealed an irregular pulse (80

beats/min), normal blood pressure (126/80 mm Hg),
and the absence of a heart murmur. Electrocardiog-
raphy revealed atrial fibrillation (AF), and transtho-
racic echocardiography demonstrated a large right
atrial (RA) mass. Written and verbal informed consent
was obtained from the patient.
EARNING OBJECTIVES

To understand that an RAA thrombus is a rare but
important complication in patients with AF.
To understand the utility of diagnosing RA
thrombus using multimodality imaging.
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MEDICAL HISTORY

The patient’s history included hypertension,
persistent nonvalvular AF, and cerebral infarction.
The CHA2DS2–VASc score1,2 was 5; therefore, direct
oral anticoagulant (DOAC) therapy was initiated.
However, the risk of bleeding was high (HAS-BLED
score 3), and the patient could not tolerate the
anticoagulation therapy because of frequent
bleeding events. Two years earlier, he had under-
gone thoracoscopic left atrial appendectomy
(TLAA)3 and thoracoscopic pulmonary vein isolation
(TPVI) at another hospital. Anticoagulation therapy
was discontinued after TLAA and TPVI. Persistent
AF recurred after 6 months; however, DOAC therapy
was not resumed.
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AF = atrial fibrillation

DOAC = direct oral

anticoagulant

LAA = left atrial appendage

LAAO = left atrial appendage

occlusion

RA = right atrial

RAA = right atrial appendage

TLAA = thoracoscopic left

atrial appendectomy

TPVI = thoracoscopic

pulmonary vein isolation
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DIFFERENTIAL DIAGNOSIS

Differential diagnoses of the mass included
thrombus and tumors (such as myxoma,
angiosarcoma, or lymphoma). The site of
origin was the right atrial appendage (RAA);
Inasmuch as both AF and RA dilation were
present, an RA thrombus was suspected. The
presence of a stalk and a low-density mass
was suspected on contrast-enhanced
computed tomography images, and these
findings did not rule out a myxoma.

INVESTIGATIONS
An electrocardiogram showed AF and a ventricular
rate of 82 beats/min (Figure 1). The coagulation
profile indicated a prothrombin time, an activated
partial thromboplastin time, an internal normalized
ratio, and a D-dimer level of 14 s, 40.0 s, 1.30, and
0.71 mg/mL, respectively. Transthoracic echocardi-
ography revealed a normal left ventricular ejection
fraction (60%) with left atrial and RA dilation (left
E 1 Electrocardiogram

cardiogram showing atrial fibrillation.
atrial volume index: 75 mL/m2, RA area: 28 cm2). An
echogenic mass was attached to the RA wall
(Figure 2). The left atrial appendage (LAA) was
occluded (Figure 3). Transesophageal echocardiog-
raphy demonstrated a large, globular, echogenic
mass measuring 3.0 � 2.0 cm and originating from
the RAA (Figure 4). Contrast-enhanced computed
tomography showed a low-density mass measuring
3.0 cm in the RA (Figure 5).

MANAGEMENT (MEDICAL/INTERVENTIONS)

Anticoagulation with a DOAC was initiated. However,
a follow-up transthoracic echocardiogram 2 weeks
later showed no reduction in the size of the mass, and
we were unable to completely rule out a myxoma. To
confirm the diagnosis of the RA mass, open-heart
surgery and resection were performed; a single
nodular mass measuring 40 � 30 � 20 was removed.
Histopathologic examination revealed a thrombus
with fibrosis at the margins (Figure 6). DOAC was
postoperatively prescribed to prevent thrombus
recurrence.



FIGURE 2 Transthoracic Echocardiogram

Transthoracic echocardiogram showing dilated left and right

atria (left atrial volume index of 75 mL/m2, right atrium area:

28 cm2) and an echogenic mass attached to the right atrium

(arrows).
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DISCUSSION

The most harmful complications of AF are hemody-
namic derangement and systemic emboli.4 LAA is the
FIGURE 3 Transesophageal Echocardiogram of Left Atrium

(A) Transesophageal echocardiogram after left atrial appendage (LAA) r

into the LAA.
primary site for thrombus formation in 90% of
patients with nonvalvular AF.5 The prevalence of LAA
thrombus in patients with AF who do not receive
anticoagulant agents is 5% to 27%. Even in patients
receiving anticoagulation therapy, the prevalence of
LAA thrombus remains as high as 8%.6 Thus, careful
evaluation and treatment is necessary in patients
with AF.

Left atrial appendage occlusion (LAAO) is recom-
mended for the treatment and prevention of throm-
boembolisms caused by LAA thrombus in patients
with nonvalvular AF, who are at a more than mod-
erate risk of stroke but cannot tolerate anticoagulant
therapy because of the high risk of bleeding. TLAA is a
relatively simple minimally invasive LAAO procedure
to remove the LAA completely.3 The less invasive
percutaneous LAAO has recently been recommended
as a nonpharmacologic equivalent to anticoagulation
in selected patients with nonvalvular AF.1,2,7 Thus,
long-term anticoagulation is not required in patients
who undergo LAAO and is eventually discontinued.

This patient had a high risk for stroke (CHA2DS2-
VASc score of 5) but also had a high risk for bleeding
(HAS-BLED score of 3); therefore, long-term anti-
coagulation might have been difficult. Because
percutaneous LAAO was not approved in Japan at the
time of treatment, TLAA and TPVI were performed.
DOAC therapy was discontinued after TLAA. AF
esection. (B) Color Doppler echocardiogram indicates no blood flow



FIGURE 5 Contrast-Enhanced Computed Tomography

Contrast-enhanced computed tomography showing a giant

mass (arrows) in the right atrium.

FIGURE 4 Transesophageal Echocardiogram of Right Atrium

Transesophageal echocardiography showing a large globular

echogenic mass measuring 3.0 � 2.0 cm with a stalk origi-

nating from the right atrial appendage (arrows).
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recurred 6 months postoperatively; however, DOAC
therapy was not resumed, and evaluation of
thrombus was not conducted. It may be necessary to
evaluate for the presence of heart thrombus using
imaging methods in patients in whom anti-
coagulation after LAAO has been discontinued.

The presence of LAA thrombus has drawn consid-
erable attention as a cause of thromboembolism;
however, few studies have reported an RAA thrombus
in patients with AF. Guidelines for the testing or
FIGURE 6 Surgical Specimens

(A) A large thrombus (40 � 30 � 20 mm) is removed from the right at

(blood clot). Tissue staining method is HE staining; magnification is 0.5
treatment of RAA thrombosis have not yet been
established. Cresti et al8 stated that anatomical fea-
tures explain the lower prevalence of thrombus for-
mation in the RAA. Previous studies have shown that
in patients with AF, the incidence of thrombosis
detected by transesophageal echocardiography
is lower in the RAA (0.4%-6%) than in the LAA
(6%-15%). Furthermore, few studies have reported
the occurrence of RAA thrombus after LAAO. The
incidence of RAA thrombus in patients with AF is low;
rial appendage. (B) Histopathologic diagnosis reveals a thrombus

�.
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however, an RAA thrombus can cause life-threatening
complications, including pulmonary embolism and
paradoxical thrombus migration through a patent
foramen ovale, with risk of systemic embolization.9

Previous authors have suggested that the manage-
ment of RAA thrombus should be the same as that of
LAA thrombus in patients with AF.10 Therefore, the
detection of RAA thrombus is essential and needs to
be carefully managed.

Treatment options for RAA thrombus include
anticoagulation, thrombolysis, and surgery. Medical
or surgical management is case dependent. Optimal
management guidelines of RAA thrombus in patients
with AF after LAAO have not yet been established.
Further studies are required to better elucidate the
optimal management for detection and treatment of
RAA thrombus after LAAO in patients with AF.

FOLLOW-UP

After RA thrombectomy, DOAC treatment was
continued, and follow-up imaging examination (after
18 months) indicated no thrombus recurrence.
The patient remained well, experiencing no episodes
of major bleeding, cardiogenic stroke, or pulmonary
embolism.

CONCLUSIONS

RAA thrombus occurred in a patient with persistent
AF in whom anticoagulant therapy was discontinued
after TLAA. Determining the appearance of RAA
thrombus may be useful, because although uncom-
mon, this condition may cause life-threatening com-
plications, including pulmonary embolism or
paradoxical thrombosis.
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