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Abstract

Background: Radiofrequency catheter ablation is approved effective therapy for premature ventricular contraction.
However, the rare but serious complication such as pseudoaneurysm should be given more attention. It is life-
threatening due to the high risk of rupture. Only few cases have been reported in the literature. We herein report a
huge acute left ventricular pseudoaneurysm after catheter ablation therapy.

Case presentation: A 69-year-old man underwent radiofrequency catheter ablation for premature ventricular
contraction at a local hospital. The patient developed shock the second day after ablation. A chest computed
tomography (CT) scan showed pericardial effusion. Pericardiocentesis was performed, and the puncture fluid was a
bloody pericardial effusion. The transthoracic echocardiogram revealed an 9- × 4-cm giant pseudoaneurysm with a
cystic structure in the left ventricular inferior wall near the mitral annulus along the left atrium. The
pseudoaneurysm was connected to the left ventricular cavity through a 8-mm neck, and the lumen was filled with
systolic and diastolic blood flow. The patient underwent three-dimensional transesophageal echocardiography. The
pseudoaneurysm and the tract was clearly visible. Emergency surgery was performed to resect the
pseudoaneurysm. A bovine pericardial patch was placed on the neck of the pseudoaneurysm. Echocardiographic
examination confirmed the absence of cardiac lesions after the operation.

Conclusions: It is rare to see such a large pseudoaneurysm after radiofrequency catheter ablation. Clinicians should
be allert to the potential risks to patients in the process of an effective treatment. Echocardiography plays an
important role in the prompt diagnosis and prognosis of this disease. Emergency surgery is a better method for
treatment of huge pseudoaneurysm.
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Background
Treatment of premature ventricular contraction in-
cludes drug and catheter ablation therapy. However,
catheter ablation has become increasingly more im-
portant and has been widely used in recent years [1].
This technique is generally acceptable because of its
high cure rate and low complication rate. Drug ther-
apy is reportedly effective in only 25 to 50% of pa-
tients [2, 3], while radiofrequency catheter ablation

is effective in up to 80 to 90% of patients with a re-
currence rate of 10 to 15% [4, 5]. However, the rare
but serious complication of ablation should be given
more attention. We herein report a rare case of
acute life -threatening left ventricular pseudoaneur-
ysm after catheter ablation therapy.

Case presentation
A 69-year-old man underwent radiofrequency cath-
eter ablation for recurrent symptomatic premature
ventricular contraction at a local hospital. The pa-
tient had no history of coronary artery disease. An
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echocardiogram showed no obvious cardiac lesions
before ablation. The patient’s earliest activation site
of premature ventricular contraction was located in
the left ventricular inferior wall. Ablation was per-
formed to the endocardial portion with 30W
(temperature limit, 43 °C). The patient developed
shock the second day after ablation. A chest com-
puted tomography scan showed pericardial effusion.
Pericardiocentesis was performed, and the puncture
fluid was a bloody pericardial effusion. The patient’s
symptoms were relieved, but complained of recurring
dizziness and chest pain. The patient was transferred
to our hospital for further diagnosis and treatment.
Transthoracic echocardiogram revealed an 9- × 4-cm
giant pseudoaneurysm with a cystic structure in the
left ventricular inferior wall near the mitral annulus
along the left atrium, which was obviously com-
pressed (Fig. 1). The pseudoaneurysm was connected
to the left ventricular cavity through a neck, and the
lumen was filled with systolic and diastolic blood
flow (Fig. 2) (An additional movie file shows this in
more detail, see Additional file 1). In our hospital,
the patient underwent three-dimensional transesoph-
ageal echocardiography. The pseudoaneurysm and

the tract was clearly visible (Figs. 3 and 4), and the
defect of the pseudoaneurysm was exactly at the
point of radiofrequency energy delivery.
The pseudoaneurysm was surgically resected, and

the defect was found in the inferior left ventricular
wall near the posterior mitral leaflet. A bovine peri-
cardial patch was placed on the neck of the pseu-
doaneurysm. The patient recovered well after the
operation, and no premature ventricular contraction
was observed.

Discussion
Left ventricular pseudoaneurysm most often occurs
after myocardial infarction and generally requires a
surgical operation [6]. It may also rarely occur in as-
sociation with cardiac surgery [7], trauma [8], and
endocarditis [9]. Left ventricular pseudoaneurysm is a
rare complication of radiofrequency catheter ablation,
especially in the acute phase. Only two cases
involving early complications have been reported.
Dandamudi [10] described a 2.4- × 2.4-cm left ven-
tricular pseudoaneurysm following premature ven-
tricular contraction ablation of the endocardial
portion of the left ventricular summit, and Gill [11]

Fig. 1 a Transthoracic echocardiographic apical 2-chamber view shows the left ventricular pseudoaneurysm(9x4cm) along the left atrium.
LV (left ventricle), LA (left atrium). b Transthoracic apical 4-chamber view reveals the pseudoaneurysm(7x6cm), obviously compressed left
atrium (white arrows)

Fig. 2 a Color Doppler imaging of transthoracic apical 3-chamber view displays the neck of the pseudoaneurysm near the mitral annulus. Systole
frame shows blood flow from left ventricular into the pseudoaneurysm (blue flow). b Continuous wave doppler shows the systolic filling of
pseudoaneurysm and the diastolic emptying into the left ventricular chamber (systolic velocity of 3.0 m/s and diastolic velocity of 1.7 m/s)
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described a small pseudoaneurysm after radiofrequency
ablation of supraventricular tachycardia. Three cases in-
volving late complications have also been reported. Man-
sour [12] reported a case of a small left ventricular
pseudoaneurysm near the mitral annulus as a late compli-
cation of low-energy direct current ablation. Koch [13]
also reported a late large 6.1-cm left ventricular pseudoa-
neurysm following multiple endocardial and epicardial ra-
diofrequency ablations for ventricular tachycardia. Auriau
reported a 37- × 44-mm left ventricular pseudoaneurysm
as a long-term complication of ablation of an accessory
pathway. These cases reveal the rare life-threatening com-
plications related to radiofrequency catheter ablation and
the importance of prompt diagnosis for this potentially
dangerous lesion.
The precise cause of left ventricular pseudoaneurysm

is unclear. There are reports that high temperature can
lead to perforation of the myocardium. This serious
complication might be prevented by decreasing the
power and reducing the operative time. The thickness
of the left ventricular wall is not uniform; the thinner
parts of the wall (such as the left ventricular summit)
are more easily penetrated. Improvements in catheter

ablation techniques will also help to avoid the occur-
rence of this serious complication.
Clinicians should be alert to the potential risks to

patients in the process of an effective treatment. Sev-
eral suggestions for clinical doctors are as follows.
First, as noted above, left ventricular pseudoaneurysm
is a rare potential serious complication of catheter
ablation and should be given adequate attention.
Second, cardiac rupture should be considered in pa-
tients with recurrent bloody pericardial effusion.
Third, cardiac tamponade may also indicate the pres-
ence of a life-threatening complication. Finally, echo-
cardiography plays an important role in the prompt
diagnosis and prognosis of the disease. When symptoms
are present, timely echocardiography is necessary, because
this technique can promptly reveal effusion and lesions.

Conclusions
This case reveals the importance of considering poten-
tially life-threatening rare acute complications, such as
left ventricular pseudoaneurysm, after radiofrequency
catheter ablation especially in the acute phase. Echocar-
diography plays an important role in the prompt diagno-
sis and prognosis of the disease. Emergency surgery is an
effective treatment for huge pseudoaneurysm.

Additional file

Additional file 1: The movie file of color doppler imaging of the left
ventricular pseudoaneurysm. Transthoracic apical 3-chamber view
displays the neck of the pseudoaneurysm. Systolic frame shows blood
flow from left ventricle into the pseudoaneurysm (blue flow), and
diastolic frame shows blood flow from the pseudoaneurysm into left ven-
tricle (red flow). (AVI 436 kb)

Abbreviation
CT: Computed tomography

Fig. 3 Transesophageal echocardiography. a Two-dimentional image clearly shows the plane struture of the pseudoaneurysm and the
neck. b Three-dimensional image shows the neck shape (black arrow). PAn (pseudoaneurysm), LV (left ventricule), White arrow refers to
the mitral valve

Fig. 4 Three-dimensional transesophageal echocardiography reveals
the pseudoaneurysm and the neck

Wang et al. Journal of Cardiothoracic Surgery          (2019) 14:131 Page 3 of 4

https://doi.org/10.1186/s13019-019-0946-3


Acknowledgments
We thank Angela Morben, DVM, ELS, from Liwen Bianji, Edanz Editing China
(http://liwenbianji.cn/ac), for editing the English text of a draft of this
manuscript.

Authors’ contributions
HXW and XQW collection of medical data. LY, YM check the image. HXW
write the manuscript. ZLZ guidance of final revision. All authors approved
the final manuscript.

Funding
The work was supported by the Education Department of Zhejiang Province
under Grant No.Y201635897; Health and Family Planning Commission of
Zhejiang Province under Grant No.2018KY070.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Written informed consent was obtained from the patient for the publication
of the case report and accompanying images in this manuscript. The
consent form is held by the authors and is available for review.

Consent for publication
Yes

Competing interests
The authors declare that they have no competing interests.

Received: 19 May 2019 Accepted: 20 June 2019

References
1. Kay GN, Epstein AE, Dailey SM, Plumb VJ. Role of radiofrequency

ablation in the management of supraventricular.Arrhythmias
experience in 760 consecutive patients. J Cardiovasc Electrophysiol.
1993;4:371–89.

2. Buxton AE, Waxman HL, Marchlinski FE, Simson MB, Cassidy D, Josephson
ME. Right ventricular tachycardia: clinical and electrophysiologic
characteristics. Circulation. 1983;68(5):917–27.

3. Mont L, Seixas T, Brugada P, Brugada J, Simonis F, Rodríguez LM, et al.
Clinical and electrophysiologic characteristics of exercise-related idiopathic
ventricular tachycardia. Am J Cardiol. 1991;68(9):897–900.

4. Krittayaphong R, Sriratanasathavorn C, Dumavibhat C, Pumprueg S,
Boonyapisit W, Pooranawattanakul S, et al. Electrocardiographic
predictors of long-term outcomes after radiofrequency ablation in
patients with right-ventricular outflow tract tachycardia. Europace. 2006;
8(8):601–6.

5. Rodriguez LM, Smeets JLRM, Timmermans C, Wellens HJ. Predictors for
successful ablation of right -and left-sided idiopathic ventricular tachycardia.
Am J Cardiol. 1997;79(3):309–14.

6. Bansal RC, Pai RG, Hauck AJ, Isaeff DM. Biventriuclar apical rupture and
formation of pseudoaneurysm: unique flow patterns by Doppler and color
flow imaging. Am Heart J. 1992;124:497–500.

7. Watanabe A, Kazui T, Tsukamoto M, et al. Left ventricular pseudoaneurysms
and intracardiac fistulas after replacement of mitral valve prosthesis. Ann
Thorac Surg. 1993;55:1236–9.

8. Waldhausen JA, Petry EL, Kurlander GJ. Successful repair of
subvalvular annular aneurysm of the left ventricle. N Engl J Med.
1966;275:984–7.

9. Karalis DG, Bansal RC, Hauck AJ, Ross JJ, Applegate PM, Jutzy KR, et al.
Transesophageal echocardiographic recognition of subaortic complications
in aortic valve endocarditis: clinical and surgical implications. Circulation.
1992;86:353–62.

10. Dandamudi S, Kim SS, Verma N, ChrisMalaisrie S, Tung R, Knight BP.
Leftventricular pseudoaneurysmasacomplicationofleft ventricular
summit prematureventricularcontraction ablation. Heart Rhythm. 2017;
3:268–71.

11. Gill KS, MD RCB, MD FACC, Sudha Pai MD, Pamela Timothy MS. Left
ventricular Pseudoaneurysm as a complication of Electrophysiologic study. J
Am Soc Echocardiogr. 2001;14(3):228–30.

12. Mansour F, Basmadjian AJ, Bouchard D, Ibrahim R, Guerra PG, Khairy P.
Images in cardiovascular medicine. Left ventricular pseuodaneurysm: a late
complication of low-energy DC ablation. Circulation. 2006;113:e780–1.

13. Koch KE, Raiszadeh F, Godelman A, Palma E, Forman R. Giant left ventricular
pseudoaneurysm and myocardial dissection as a complication of multiple
ventricular tachycardia ablations in a patient with cardiac sarcoidosis. Clin
Med Insights Cardiol. 2015;9:105–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Wang et al. Journal of Cardiothoracic Surgery          (2019) 14:131 Page 4 of 4

http://liwenbianji.cn/ac

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Additional file
	Abbreviation
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

