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ABSTRACT

Rupture of the left ventricular free wall is a 

dramatic complication of acute myocardial 

infarction (MI) and occurs in about ten percent 

of patients with fatal acute MI.  However, there 

are limited reports about right ventricular free 

wall rupture due to MI. In this case report, a 

patient with isolated right ventricular rupture 

following MI that was visualised with real-time 

transthoracic echocardiography is discussed for 

the first time in the literature.
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INTRODUCTION

Right ventricular (RV) rupture is a rare and dangerous 
complication of acute myocardial infarction (MI). 
Echocardiographic examination of patients with 
severe chest pain that is resistant to medical therapy, 
unresolved or new onset ST-segment elevation on 
electrocardiography (ECG) and tachycardia is useful 
in the diagnosis and management of RV rupture. RV 
rupture diagnosed by echocardiographic examination is 
discussed in this case report.   

CASE REPORT

A 55-year-old male patient was referred to our 
hospital for rescue percutaneous transluminal coronary 
angioplasty (PTCA) after acute inferior MI. He had 
been admitted to a local hospital with severe chest pain 
four days ago. With the diagnosis of acute inferior MI, 
thrombolytic therapy was administered at the eighth 
hour of chest pain. Due to persistent chest pain and ST-
segment elevation, the patient was referred to our clinic 
for rescue PTCA. 
	 On admission, the patient’s blood pressure was 
110/70 mmHg and the heart rate was 90 beats per 
minute. Cardiac examination revealed no jugular venous 
distention or significant heart murmurs. ECG showed 

significant Q waves and ST-segment elevation in II, 
III and aVF leads. Right-sided ECG showed 1-mm ST-
segment elevation that was prominent in the lead V4R.  
Two-dimensional (2D) echocardiography revealed left 
ventricular regional wall motion abnormality with an 
ejection fraction of 20%–25% and a moderate pericardial 
effusion localised at the RV free wall. Cardiac rupture 
was detected at the 0.5-mm echo-free space of the right 
ventricle (Fig. 1). A flow from the right ventricle to the 
pericardial space was observed at that region by colour 
Doppler examination. No RV or right atrial diastolic 

Fig. 2 Subcostal echocardiographic image shows pericardial 
haematoma. 
IVS: interventricular septum; LV: left ventricle; RV: right ventricle

Fig. 1 Transthoracic apical four-chamber echocardiographic 
image shows rupture of the right ventricle free wall. 
LV: left ventricle; RV: right ventricle
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collapse as an indication of cardiac tamponade was 
noted (Fig. 2). An emergency coronary angiography 
revealed no hypotension or pulsus paradoxus. The left 
ventriculogram showed a dilated heart with akinesis 
of the diaphragmatic wall and hypokinesis of the 
anterolateral and apical walls. The global ejection 
fraction was 20%–25% and left ventricular end-diastolic 
pressure was 18 mmHg. The right coronary artery was 
occluded, and significant stenoses were observed in 
the left anterior descending artery, at the origin of the 
diagonal arteries and in the circumflex artery. 
	 An emergency cardiac operation was planned. 
Bedside control echocardiography showed restriction 
of flow from the RV free wall to the pericardium, with 
the formation of thrombus probably due to the cessation 
of anticoagulant therapy. After a few seconds, the 
patient suffered sudden cardiac death due to ventricular 
fibrillation that was resistant to defibrillation attempts. 
Pericardiocentesis was also performed under the 
guidance of echocardiography to rule out possible 
pericardial tamponade. However, there was no drainage 
from the catheter that was deployed into the pericardial 
space. Although defibrillation was performed several 
times with cardiac massage, the patient was unresponsive 
to the resuscitation attempts.            

DISCUSSION

This is the first case of an isolated RV free wall rupture as 
a complication of inferior MI after thrombolytic therapy, 
which was diagnosed by bedside echocardiographic 
examination. Left ventricular free wall rupture is the 
second most common cause of mortality in acute MI. 
There are limited reports on RV free wall rupture,(1-5) a 
rare but dangerous complication of acute MI.(6) RV free 
wall rupture due to inferior MI is an uncommon finding 
during transthoracic echocardiographic examination. 
One of the reasons could be the limited evaluation of 
the right ventricle due to its crescent shape, substernal 
location and the presence of a large amount of artifact. 
The other reason could be the higher intraventricular 
pressure of the left ventricle as compared to the 
right ventricle. Figueras et al found that a higher 
intraventricular pressure in patients with systemic 
hypertension was one of the predictors of left ventricular 
rupture. In the same study, they also showed that patients 
with high ST elevation were at an increased risk for early 
rupture.(5) 
	 The timing of administration of thrombolytic 
therapy and thrombolysis in myocardial infarction 
(TIMI) flow grade after reperfusion therapy has been 
shown to increase the risk of cardiac rupture after acute 

MI. Solodky et al reported that the use of thrombolytic 
therapy was independently associated with the 
occurrence of cardiac rupture.(7) Sugiura et al showed that 
the incidence of free wall rupture was higher in patients 
with a TIMI flow grade less than 3 after thrombolytic 
therapy.(8) Honan et al reported that late administration 
of thrombolytics increased the risk of cardiac rupture.(9) 
	 In the light of these studies, we are able to speculate 
that late administration of thrombolytic therapy, 
accompanied by the failure of thrombolysis, could 
lead to RV rupture. The younger age and male gender 
of our patient, however, seem to be inconsistent with 
the findings in the literature. Although increased age 
was  found to be a risk factor for cardiac rupture in the 
studies by Purcaro et al,(4) Figueras et al(5) and Sugiura 
et al,(8) patients under the age of 60 years were also 
reported by Purcaro et al.(4) The increased risk of women 
was reported in the study by Sugiura et al.(8) However, 
Purcaro et al(4) and Figueras et al(5) both found that there 
was no gender difference in cardiac rupture. As the 
patients included in the abovementioned studies had left 
ventricular rupture, further studies are required in order 
to clarify the age and gender characteristics of patients 
with RV rupture. 	
	 Echocardiographic examination of patients with 
severe chest pain that is resistant to medical therapy, 
unresolved or new onset ST-segment elevation and 
tachycardia is useful in the diagnosis and management of 
cardiac rupture. Although echocardiography is a useful 
method for left ventricle imaging, echocardiographic 
evaluation of the right ventricle is limited by its 
crescent shape, substernal location and the presence of 
a large amount of artifact. In addition, in critically ill 
patients, the acquisition of optimal precordial images 
is often disturbed by mechanical ventilation, obesity, 
the inability of the patient to roll to the left lateral 
decubitus, as well as by chest or abdominal tubes.(3-5,10) 
Due to these reasons, direct signs of cardiac rupture 
are infrequently visualised by echocardiography. 
We were able to directly visualise isolated RV free 
wall rupture and the flow from the right ventricle to 
the pericardial space by transthoracic 2D and colour 
Doppler echocardiography in our patient. Sherer et al 
also reported a patient with RV free wall rupture and 
cardiac tamponade.(11) However, although the diagnosis 
was made by transthoracic echocardiography, 
computed tomography revealed pericardial fluid 
surrounding the heart.(11) In Soriano et al’s report, septal 
rupture with RV wall dissection was directly shown by 
echocardiography.(12) Pijls et al reported biventricular 
free wall rupture with extracardiac left-to-right shunt 
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after MI, which was directly visualised by transthoracic 
echocardiography with contrast study.(13)

	  This case highlights the need to keep in mind the 
possibility of RV free wall rupture as a mechanical 
complication of inferior MI as well as the importance of 
echocardiography as a diagnostic tool for MI mechanical 
complications. It also demonstrates that RV MI leading 
to RV free wall rupture may be one of the causes of 
intractable ventricular fibrillation that is resistant to 
defibrillation. 
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