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Key Clinical Message

A middle-aged female suffering from ARVD presented for routine follow-up

8 weeks after right ventricular radiofrequency ablation of recurring ventricular

tachycardia. Echocardiography revealed two right ventricular thrombi in the

scar area of right ventricular radiofrequency ablation. Ablation-related throm-

boembolic events should be considered as possible complication in patients suf-

fering from ARVD.
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Introduction

Arrhythmogenic right ventricular dysplasia (ARVD) is a

rare hereditary progressive cardiomyopathy characterized

by right ventricular dysfunction, ventricular arrhythmia,

and increased risk of sudden cardiac death [1]. Throm-

boembolic events with an annual incidence of 0.5/100

patients are possible complications, but significantly lower

than described for left ventricular heart failure [2]. Possi-

ble risk factors for thromboembolic events in ARVD are

right ventricle dilatation, aneurysms, and wall motion

abnormalities. So far atrial and ventricular thrombi are

described due to right ventricular dysfunction, dilated

akinetic right ventricle, or a single apical aneurysm [3–5].
Studies did not look on patients following radiofrequency

ablation due to ventricular arrhythmia. Here, we report a

case of recurrent RV thrombus formation in the scar area

of right ventricular radiofrequency ablation of recurring

ventricular tachycardia in a patient suffering from ARVD.

This case should rouse attention for thromboembolic

events as possible complication after radiofrequency abla-

tion in patients suffering from ARVD and for a treatment

option in this complication with apixaban as an easily

applicable new oral anticoagulant.

Case Report

A 50-year-old woman with arrhythmogenic right ventric-

ular dysplasia (ARVD) and previous implantation of a

cardioverter–defibrillator (ICD) presented in our outpa-

tient department for routine follow-up 8 weeks after right

ventricular (RV) radiofrequency ablation of recurring

ventricular tachycardia (Fig. 1A).

Transthoracic and subsequent transesophageal echocar-

diography revealed a severely reduced systolic RV func-

tion and two 2.5 9 1.5 cm and 1.7 9 1.7 cm round

structures, appearing on the lateral annulus of the tricus-

pid valve not associated with the ICD lead (Fig. 1B).

Both structures were not documented in previous

examinations, that is, before radiofrequency ablation.

Pulmonary embolism was excluded by contrast-enhanced

CT scan, which confirmed the two structures (Fig. 2).
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Figure 1. (A) Three-dimensional voltage map of the right ventricle in A.P. (left) and P.A. projection (right). Purple indicates normal bipolar

electrogram amplitude (>1.5 mV); red represents scar area with bipolar electrogram amplitude (<0.5 mV). Brown dots represent ablation lesions

including the area of the posterior and anterior tricuspid valve. (B–D) Echocardiographic presence and resolution of right ventricular thrombi. (B)

Hospital admission, mid esophageal short-axis view. (C) 3 days after apixaban therapy, only one thrombus remains in the right ventricle,

transthoracic apical 4-chamber view. (D) 30 days of apixaban treatment, no thrombi were detectable in the right ventricle, transthoracic apical

4-chamber view.

(A) (B) (C)

Figure 2. (A) CT scans at hospital admission ruled out pulmonary embolism and (B, C) confirmed right ventricular thrombi. RA, right atrium; RV,

right ventricle.
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Bearing in mind the history of recently performed RV

radiofrequency ablation, both structures were supposed to

be new thrombi in the right ventricle.

Antithrombotic therapy with intravenous unfractionated

heparin in therapeutic dosage (700 IU per hour adapted to

body weight) was started for 2 days with bed rest and

hemodynamic monitoring on intensive care unit. Subse-

quently, we treated the patient with the direct factor Xa

inhibitor apixaban (10 mg orally BID) for 7 days. After-

ward, 5 mg BID of apixaban was given as recommended

for the treatment of acute venous thromboembolism with

this novel drug [6]. Three days after starting of apixaban

therapy, echocardiography displayed resolution of one

thrombus with one remaining in the right ventricle

(Fig. 1C). The patient was discharged from the hospital on

day 5 with the recommended anticoagulation regimen.

At follow-up examination after 30 days of apixaban

therapy, neither thrombi nor signs pointing to pulmonary

embolism were detected by transthoracic echocardiogra-

phy (Fig. 1D). The patient kept on feeling well without

any discomfort like dyspnea or bleeding. No further epi-

sodes of ventricular tachycardia were documented since

radiofrequency ablation. We recommended continuation

of apixaban (5 mg BID) for three further months with

regular echocardiographic follow-up.

The patient presented again in our outpatient depart-

ment for routine follow-up 5 months later (2 months after

regular ending of apixaban). Transthoracic echocardiogra-

phy revealed a new 3.2 cm 9 1.9 cm round structure

appearing on the RV wall close to the area of earlier throm-

bus formation, supposed to be a recurrent RV thrombus.

There were further no signs pointing to pulmonary embo-

lism in echocardiography and the patient kept on feeling

well without dyspnoea in the last month. Anticoagulation

with apixaban (5 mg BID) was started again. Bearing in

mind of recurrent thrombus formation 2 months after end-

ing of initial apixaban therapy, the need of lifelong antico-

agulation in our case was recommended.

Discussion

Formation of RV thrombi is a rare event even in ARVD.

Wlodarska et al. [2] investigated thromboembolic compli-

cations in 126 patients with ARVD over a mean follow-up

of 99 months. The reported annual incidence of 0.5 throm-

boembolic events per 100 patients included pulmonary

embolism, RV outflow tract thrombosis, and cerebrovascu-

lar events associated with atrial fibrillation. However, this

study did not look on patients who underwent radiofre-

quency ablation for ventricular tachycardia. Whether

thrombus formation in our patient occurred spontaneously

or was related to ablation of ventricular tachycardia

remains elusive, but the recurrent thrombus formation

gives us a hint that there is an increased risk in these

patients. Thrombus formation in ARVD patients can occur

without obvious triggers [4]. Scar formation after radiofre-

quency ablation may increase the risk. While prospective

studies investigating this issue may not be performed due

to low incidence, we want to rouse attention for throm-

boembolic events after radiofrequency ablation in patients

not suffering from atrial flutter or atrial fibrillation, where

procedure-related thromboembolic events are successfully

reduced by continuation of warfarin therapy [7].

Apixaban is a direct factor Xa inhibitor and a well-

investigated member of the class of new oral anticoagu-

lants (NOACs). Advantages of NOACs include no need

for laboratory coagulation management, fixed dosing,

reduced rates of bleeding, as well as fewer drug interac-

tions by induction of cytochrome P-dependent enzymes

in the liver [8]. Apixaban can be administered without

overlapping therapy with unfractionated or low-molecu-

lar-weight heparin formulations. In a major phase III trial,

the ARISTOTLE trial, it was shown that apixaban is effec-

tive in prevention of stroke and embolism in atrial fibril-

lation compared to warfarin [9]. Apixaban was also

studied in the treatment of acute deep vein thrombosis

and acute pulmonary embolism in the AMPLIFY trial. In

this randomized, controlled, double-blinded study, apixa-

ban was not inferior to conventional anticoagulant treat-

ment regimens regarding death as primary endpoint.

Furthermore, significantly less bleeding events were

reported in the apixaban group [6]. So far, two case

reports showed that apixaban is able to resolve thrombi

in the left atrium and left ventricle in a patient with per-

sistent atrial fibrillation and in a patient following acute

myocardial infarction, respectively [10, 11]. The approval

for pulmonary embolism guided the decision to use apix-

aban in this patient. Because of regulatory issues apixaban

can not be reimbursed in several European countries in

this special case, because the patient does not suffer from

pulmonary embolism or non-valvular atrial fibrillation.

Therefore, the use of apixaban instead of vitamin-

K-antagonists has to be considered carefully.

Conclusion

In addition, our case demonstrates that radiofrequency

ablation-related RV thrombus formation is a possible

complication in patients suffering from ARVD and that

apixaban as an easily applicable NOAC may be a treat-

ment option for these patients.
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