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Summary

Current guidelines do not advise follow-up echocardiograms after ST-segment elevation 
myocardial infarction (STEMI), unless the left ventricular ejection fraction is ≤40%. We 
present an interesting case of left ventricular pseudo-aneurysm – diagnosed 6 months 
after index STEMI presentation. Follow-up echocardiogram was performed in her case, 
due to jaw pain during routine haemodialysis. The patient was successfully treated with 
percutaneous closure device. This case raises the question of whether echo follow-up 
should be routinely advised after STEMI – even in those with minimal cardiac symptoms.

Learning points:

 • Patients with left ventricular pseudo-aneurysm can be haemodynamically stable and may not always be in 
extremis.

 • Left ventricular pseudo-aneurysm can develop months after ST elevation myocardial infarction.
 • In patients re-presenting with cardiac symptoms after ST elevation myocardial infarction, a repeat echocardiogram 

should be considered.
 • In patients suffering ST elevation myocardial infarction, it is reasonable to consider repeat echocardiography even 

with mild LV dysfunction, especially with late presentation or disproportionately high biomarkers.
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Background

In current clinical practice, follow-up echocardiograms 
are performed after an ST elevation myocardial infarction 
(STEMI) only if the left ventricular systolic function is 
severely impaired. The European Society of Cardiology 
(ESC) guidelines recommend performance of pre-discharge 
echocardiography in all STEMI patients. Thereafter, 
re-evaluation is recommended at 6–12 weeks on optimal 
medical therapy in those with an LVEF below 40% (1). 
We present a case that highlights the need to consider 
follow-up echocardiogram even when the left ventricular 
systolic function is only mild to moderately impaired,  

if the patient has any cardiac symptoms. Furthermore, 
this case recapitulates the fact that pseudo-aneurysms can 
be minimally symptomatic.

Case presentation

A 69-year-old Caucasian woman with past medical 
history of stage-5 diabetic nephropathy on haemodialysis, 
hypertension and stroke was admitted with infero-
posterior STEMI in July 2017. Primary percutaneous 
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coronary intervention was performed to right coronary 
artery with one bare metal stent. There was no undue 
delay in treatment, with acceptable symptom onset to 
balloon time of 146 min. Her maximal Troponin-I was  
61,000 ng/mL (normal range <40). Echocardiogram 
showed mild left ventricular systolic impairment with an 
ejection fraction of 45% due to hypokinesis of inferior 
and posterior walls with normal right ventricular size and 
function. Further inpatient course was uneventful and 
was discharged on day 4.

Four months after the index presentation, she was 
readmitted to the hospital with acute onset of jaw pain while 
on haemodialysis. She was haemodynamically stable with 
no acute ECG changes and her Troponin levels were not 
elevated. Due to her stable clinical state and as the baseline 
investigations were normal, mechanical complications of 
STEMI were not suspected. Furthermore, as it was 4 months 
after STEMI, temporally, a mechanical complication 
was not thought as the cause of her symptoms. She was 
discharged with a plan for outpatient echo, primarily to 
reevaluate the left ventricular function. She continued 
to undergo routine haemodialysis as an outpatient, with 
no significant haemodynamic compromise. However, 
she did notice new breathlessness on moderate exertion  
(New York Heart Association Grade 2).

Investigation

Echocardiogram performed 2 months after the second 
admission (and 6 months after index STEMI) surprisingly 
showed a basal inferior wall pseudo-aneurysm, with 
myocardial rupture sealed by pericardium (Fig. 1).

Treatment and outcome

She underwent percutaneous closure of the pseudo-
aneurysm which resulted in improvement in 
breathlessness and echocardiogram showing gross 
reduction in blood flow into the pseudo-aneurysm  
(Fig. 2). The left ventricular ejection fraction improved 
from 50% pre-closure of pseudo-aneurysm to 61% post 
closure (Simpson’s biplane).

Discussion

The current incidence of free wall rupture after 
myocardial infarction is less than 1%, but is responsible 
for 15% of all deaths (1, 2). In total, 90% of myocardial 
ruptures happen during the first 2 weeks after acute 
myocardial infarction (3). The incidence has gradually 

Figure 1
Modified two-chamber view showing the pseudo-aneurysm with dropout. Color flow and Doppler showed the shunt was bi-directional.
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fallen due to introduction of reperfusion strategies – 
thrombolysis in the 1990s and widespread introduction 
of primary percutaneous coronary intervention in the 
2000s and also better pharmacotherapy (2, 4). Primary 
percutaneous coronary angioplasty after acute myocardial 
infarction restores coronary patency more frequently 
that thrombolysis and, hence, reduces the incidence of 
free wall rupture (5). Advanced age, lower body weight, 
female sex, transmural infarction, late or no reperfusion, 
first myocardial infarction, anterior or inferior location 
of myocardial infarction and late presentation after chest 
pain onset are risk factors of myocardial rupture (2, 4, 6, 
7). Mortality following free wall rupture is over 75% (4). 
While complete free wall rupture causes sudden death 
by cardiac tamponade, an incomplete rupture can occur 
if thrombus and/or pericardium seals the ventricular 
perforation (3). Most common symptoms following the 
development of pseudo-aneurysm are congestive heart 
failure, chest pain and breathlessness (8). Syncope due 
to arrhythmias or low cardiac output has also been 
reported as primary complaints (9). In one series, 12% 
of those with pseudo-aneurysm were asymptomatic (8). 
Narrow aneurysm entrance followed by a large sac is 
typical of pseudo-aneurysm (9). Cardiac surgery is the 

common treatment option. Surgical ventricular repair 
with pericardial patch is usually attempted if the patient 
is relatively stable (1), but survival after surgery is poor 
(10). One-year mortality after surgery and conservative 
treatment for pseudo-aneurysm were 23% and 48%, 
respectively (8).

Haemodialysis is known to cause several 
cardiovascular complications including myocardial 
ischaemia, hypotension and arrhythmias even in those 
patients with good left ventricular function (11). It is 
remarkable that our patient could undergo several months 
of haemodialysis with left ventricular pseudo-aneurysm, 
without major haemodynamic compromise. We evaluated 
the risk of surgical vs percutaneous closure in our patient. 
With her comorbidities of end-stage renal failure and 
stroke, surgical closure was felt to be high risk. After 
discussion with regional expert, she was transferred as 
inpatient for percutaneous device closure. The procedure 
was successful with resolution of breathlessness, and the 
patient was doing well at follow-up at 30 months.

The current ESC-STEMI of 2017 guidelines suggest 
a follow-up echocardiogram 6–12 weeks after discharge, 
only if the initial left ventricular function is poor (≤40%) 
(1). Our case highlights the need for a rethink on this.  

Figure 2
After insertion of percutaneous occlusion device, there was a gross reduction of flow into the pseudo-aneurysm.
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Further, the case highlights the point that patients with 
sealed myocardial rupture can be haemodynamically 
stable. Our center treats approximately 350 STEMI patients 
per annum. We have not audited our re-admission rates 
but, from modern data, this is about 20% in the first-year 
post STEMI (12). This will add approximately 70 more 
scans, which will be an additional strain to our outpatient 
echo waiting list; however, it could be valuable in 
identifying late mechanical complications in minimally 
symptomatic patients.

Hence, we believe that, even in those patients 
with minimal cardiac symptoms post STEMI, further 
interrogation with echocardiogram should be strongly 
considered.

Patient’s perspective
I started feeling breathless a couple of months after my heart attack. I had 
to be readmitted as I had jaw/neck pain during a dialysis session. I also 
noticed breathlessness on walking. Since I had my closure device, I felt 
much better from breathlessness.

Declaration of interest
The authors declare that there is no conflict of interest that could be 
perceived as prejudicing the impartiality of this case report.

Funding
This work did not receive any specific grant from any funding agency in the 
public, commercial, or not-for-profit sector.

Patient consent
Written informed consent for publication was obtained from the patient.

Author contribution statement
Dr Sathish Kumar Parasuraman is the first author and helped in image 
collection. Mrs Janaki Srinivasan diagnosed the pseudo-aneurysm and co-
authored the case. Dr Paul Broadhurst was the treating cardiologist and 
also proofread the article.

References
 1 Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, 

Bueno H, Caforio ALP, Crea F, Goudevenos JA, Halvorsen S, et al. 
2017 ESC Guidelines for the management of acute myocardial 

infarction in patients presenting with ST-segment elevation: the task 
force for the management of acute myocardial infarction in patients 
presenting with ST-segment elevation of the European Society of 
Cardiology (ESC). European Heart Journal 2018 39 119–177. (https://
doi.org/10.1093/eurheartj/ehx393)

 2 Becker RC, Hochman JS, Cannon CP, Spencer FA, Ball SP, Rizzo MJ 
& Antman EM. Fatal cardiac rupture among patients treated 
with thrombolytic agents and adjunctive thrombin antagonists: 
observations from the thrombolysis and thrombin inhibition 
in myocardial infarction 9 study. Journal of the American College 
of Cardiology 1999 33 479–487. (https://doi.org/10.1016/S0735-
1097(98)00582-8)

 3 Pineda-De Paz DO, Hernández-del Rio JE, González-Padilla C, 
Esturau-Santaló RM, Romero-Palafox J, Grover-Paez F & Cardona-
Muller D. Left ventricular free-wall rupture, a potentially lethal 
mechanical complication of acute myocardial infarction: an unusual 
and illustrative case report. BMC Cardiovascular Disorders 2019 19 80. 
(https://doi.org/10.1186/s12872-019-1063-x)

 4 Figueras J, Alcalde O, Barrabes JA, Serra V, Alguersuari J, Cortadellas J 
& Lidon RM. Changes in hospital mortality rates in 425 patients 
with acute ST-elevation myocardial infarction and cardiac rupture 
over a 30-year period. Circulation 2008 118 2783–2789. (https://doi.
org/10.1161/CIRCULATIONAHA.108.776690)

 5 Moreno R, López-Sendón J, García E, Pérez de Isla L, López de Sá E, 
Ortega A, Moreno M, Rubio R, Soriano J, Abeytua M, et al. Primary 
angioplasty reduces the risk of left ventricular free wall rupture 
compared with thrombolysis in patients with acute myocardial 
infarction. Journal of the American College of Cardiology 2002 39 
598–603. (https://doi.org/10.1016/S0735-1097(01)01796-X)

 6 Pohjola-Sintonen S, Muller JE, Stone PH, Willich SN, Antman EM, 
Davis VG, Parker CB & Braunwald E. Ventricular septal and free wall 
rupture complicating acute myocardial infarction: experience in 
the multicenter investigation of limitation of infarct size. American 
Heart Journal 1989 117 809–818. (https://doi.org/10.1016/0002-
8703(89)90617-0)

 7 Nakatani D, Sato H, Kinjo K, Mizuno H, Hishida E, Hirayama A, 
Mishima M, Ito H, Matsumura Y, Hori M, et al. Effect of successful 
late reperfusion by primary coronary angioplasty on mechanical 
complications of acute myocardial infarction. American Journal 
of Cardiology 2003 92 785–788. (https://doi.org/10.1016/s0002-
9149(03)00883-x)

 8 Frances C, Romero A & Grady D. Left ventricular pseudoaneurysm. 
Journal of the American College of Cardiology 1998 32 557–561. 
(https://doi.org/10.1016/S0735-1097(98)00290-3)

 9 Meng X, Yang YK, Yang KQ, Zhang Y, Lu PP, Fan P, Ma LH & 
Zhou XL. Clinical characteristics and outcomes of left ventricular 
pseudoaneurysm: a retrospective study in a single-center of 
China. Medicine 2017 96 e6793. (https://doi.org/10.1097/
MD.0000000000006793)

 10 McMullan MH, Maples MD, Kilgore Jr TL & Hindman SH. Surgical 
experience with left ventricular free wall rupture. Annals of Thoracic 
Surgery 2001 71 1894–1898; discussion 1898–1899. (https://doi.
org/10.1016/S0003-4975(01)02625-X)

 11 McIntyre CW. Effects of hemodialysis on cardiac function. Kidney 
International 2009 76 371–375. (https://doi.org/10.1038/ki.2009.207)

 12 Rodríguez-Padial L, Elola FJ, Fernández-Pérez C, Bernal JL, Bertomeu V 
& Iñiguez A. Patterns of inpatient care and readmission rates (30-day, 
3-month and 1-year) in myocardial infarction in Spain. Differences 
between STEMI and NSTEMI. Revista Espanola de Cardiologia 2018 71 
757–758. (https://doi.org/10.1016/j.rec.2017.05.008)

Received in final form 25 June 2020
Accepted 28 July 2020
Accepted Manuscript published online 29 July 2020

This work is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 
International License.

https://doi.org/10.1530/ERP-20-0022
https://erp.bioscientifica.com © 2020 The authors

Published by Bioscientifica Ltd

https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1016/S0735-1097(98)00582-8
https://doi.org/10.1016/S0735-1097(98)00582-8
https://doi.org/10.1186/s12872-019-1063-x
https://doi.org/10.1161/CIRCULATIONAHA.108.776690
https://doi.org/10.1161/CIRCULATIONAHA.108.776690
https://doi.org/10.1016/S0735-1097(01)01796-X
https://doi.org/10.1016/0002-8703(89)90617-0
https://doi.org/10.1016/0002-8703(89)90617-0
https://doi.org/10.1016/s0002-9149(03)00883-x
https://doi.org/10.1016/s0002-9149(03)00883-x
https://doi.org/10.1016/S0735-1097(98)00290-3
https://doi.org/10.1097/MD.0000000000006793
https://doi.org/10.1097/MD.0000000000006793
https://doi.org/10.1016/S0003-4975(01)02625-X
https://doi.org/10.1016/S0003-4975(01)02625-X
https://doi.org/10.1038/ki.2009.207
https://doi.org/10.1016/j.rec.2017.05.008
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1530/ERP-20-0022
https://erp.bioscientifica.com

	200019001.pdf
	Summary
	Learning points:
	Case presentation
	Investigation
	Treatment and outcome
	Discussion
	Declaration of interest
	Funding
	Patient consent
	Author contribution statement
	References

	200019005.pdf
	Summary
	Case presentation
	Learning points:
	Investigation
	Treatment and outcome
	Discussion
	Patient’s perspective
	Declaration of interest
	Funding
	Patient consent
	Author contribution statement
	References




