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Subacute rupture of the left ventricular free wall is 

a complication that occurs during the acute phase of a 

myocardial infarction. The subacute presentation makes 

surgical management possible. However, it is not known 

whether either pericardial manipulation or the use of 

pericardial patches influences left ventricular function over 

the medium term. Our aim was to monitor changes in left 

ventricular function and the development of constrictive 

pericarditis over the medium term in patients who had been 

treated surgically for subacute rupture of the left ventricle. 

Eleven patients with subacute rupture underwent surgery, 

of whom six were followed up over the medium term. A 

modest improvement in left ventricular systolic function 

was observed and there was no evidence of constrictive 

pericarditis. In conclusion, the surgical approach appears 

to be safe over the medium term and had no influence on 

left ventricular function. Nor did it lead to the development 

of constrictive pericarditis.
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Echocardiography.

Seguimiento ecocardiográfico a medio plazo 
de las alteraciones de la función sistólica y 
diastólica del ventrículo izquierdo tras rotura 
subaguda tratada quirúrgicamente

La rotura subaguda de la pared libre del ventrículo 

izquierdo es una complicación de la fase aguda del in-

farto de miocardio. La presentación subaguda permite 

una resolución quirúrgica. No se conoce si la manipula-

ción del pericardio y el empleo de parches pueden tener 

consecuencias a medio plazo en la función ventricular 

izquierda. Nuestro objetivo es evaluar la evolución de 

la función ventricular izquierda y el desarrollo de datos 

de constricción a medio plazo en pacientes con rotura 

subaguda del ventrículo izquierdo intervenida quirúrgica-

mente. Se intervino de rotura subaguda a 11 pacientes, 

de los que se siguió a medio plazo a 6. Los resultados 

muestran que a medio plazo hay una mejoría discreta 

de la función ventricular y no aparecen datos de cons-

tricción. Como conclusión, se puede decir que es una 

técnica segura a medio plazo y que no se acompaña de 

secuelas en la función ventricular izquierda ni de desa-

rrollo de constricción.

Palabras clave: Rotura cardiaca. Función ventricular. 

Ecocardiografía.

INTRODUCTION 

William Harvey was the first to describe rupture 
of the left ventricular (LV) free wall, in the 
year 1647. Currently, a combination of clinical, 
echocardiographic, and hemodynamic criteria 
are applied to establish the diagnosis of subacute 
cardiac rupture.1-5 Urgent surgical repair is the 
treatment indicated in these cases.6 However, it is 

unknown whether pericardial manipulation and 
the use of patches might have consequences on LV 
function at medium term.7-18 

In this study, we evaluate the evolution of LV 
function and the development of evidence of 
pericardial constriction at medium term in patients 
with subacute rupture treated surgically.  

METHODS 

Study Population 

From 2006 to 2008, 11 patients admitted to the 
coronary unit of our hospital were diagnosed of 
subacute rupture of the LV free wall following 
myocardial infarction. The condition was 
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(percentage). The Student t test or Wilcoxon 
test were used for comparisons of parametric 
quantitative data. 

RESULTS 

Six of the 11 patients could be completely 
followed-up and assessed (Table 1). Median age 
was 71.5 [17] years and 4 (66%) were men. Median 
duration of follow-up was 7 [18] months, mean, 7.9 
(11.2) months. All patients were treated with beta-
blockers. None were treated with thrombolysis. 

The diagnosis was established within the first 
24 hours in 75% of patients. At the time of the 
diagnosis, all patients were hemodynamically 
unstable and showed syncope or presyncope on 
echocardiography, together with hemodynamic 
evidence of tamponade; 3 patients had findings 
consistent with cardiogenic shock.

The most common cardiovascular risk factors 
were hypertension (3 patients; 50%), smoking  
(3 patients; 50%), and diabetes mellitus (3 patients; 
50%). The infarct was in an anterior location in 5 
(83.3%) patients, and only 1 patient (16.7%) had 
had a previous infarct. Coronary angiography 
was performed before surgery in half the patients 
(n=3). One patient (16.7%) showed significant 
single-vessel disease that was revascularized in the 
same procedure as repair of the rupture, and 2 
others presented significant 3-vessel disease, which 
was revascularized in 1 case. The rupture repair 
technique involved direct repair without support 
from on-pump circulation. The rupture area was 
identified and a heterologous pericardial patch 
(Peri-Guard, Synovis Life Technologies, Inc.) was 
cut to an appropriate size for coverage. Biological 
glue (2-octyl cyanoacrylate; Dermabond, Ethicon 
Inc.) was applied to one of the surfaces of the patch 
and the rupture area was then covered.  

Echocardiographic Study at the Time  
of the Diagnosis 

Echocardiography performed before the 
intervention showed moderate or severe pericardial 

confirmed during exploratory surgery and repaired 
in the same procedure. Six of the 11 patients were 
followed-up to medium term. In the remaining 5 
patients, follow-up was not completed: 2 died (one 
due to myocardial infarction and the other, bilateral 
pneumonia) and 3 were lost to follow-up.  

Echocardiographic Study at the Time  
of the Diagnosis 

Because of the extreme severity of the clinical 
picture, the initial study was carried out with the 
most immediately available echocardiography 
system.

Echocardiographic Study During Follow-up 

All patients underwent 2D Doppler 
echocardiography with a Philips IE-33 system and 
S5-1 transducer (Philips, Bothell, Was hington, 
USA). A complete evaluation of systolic and 
diastolic function was performed and signs of 
pericardial constriction were investigated. 

A 3D echocardiographic study was carried 
out immediately after the conventional study, 
using a Philips X3-1 transducer (Philips, Bothell, 
Washington, USA). The 3D images were acquired 
from the apical window using a complete volume 
technique, stored in a central server, and analyzed 
off-line with Q-Lab (version 6.0) software9 (Philips, 
Bothell, Washington, USA). 

The criteria used to establish the diagnosis 
of constrictive pericarditis by Doppler 
echocardiography were ≥25% respiratory variation 
in peak mitral E-wave velocity at inflow and an 
increase in reverse diastolic flow in the hepatic veins 
or vena cava on expiration.

Statistics

Statistical calculations were performed with SPSS 
11.0 (SPSS Inc., Chicago, Illinois). Quantitative 
data are expressed as the mean (standard deviation) 
and/or the median [interquartile interval]. 
Qualitative data are expressed as absolute number 

TABLE 1. General Characteristics

Patient/Sex Time of Onset of Symptoms-Rupture Coronary Involvement Revascularization Age Location

1/woman 48 Not described No 86 Anterior/apical aneurysm 

2/woman 12 Not described No 83 Lateral

3/man 6 3-vessel disease No 71 Anterior

4/man 48 middle LAD  Yes 66 Anterior

5/man 24 3-vessel disease Yes 72 Anterior/apical aneurysm 

6/man 24 proximal LAD No 58 Anterior/apical aneurysm

LAD indicates left anterior descending artery.
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The medium-term follow-up of patients with 
LV free wall rupture has been described in some 
studies, but there are few reported Doppler 
echocardiography findings. It is noteworthy that 
the follow-up results of our patients (Table 2) do 
not indicate significant deterioration of diastolic 
function. Also of note in our series, 4 patients 
were diagnosed in the first 24 hours after the 
onset of symptoms; that is, they had a very early 
presentation.   

Limitations 

The main limitation of the study is the small 
number of patients included. Nevertheless, because 
of the low prevalence of this condition, this study 
contains one of the largest series in the literature. 
Another limitation is the lack of data available 
from the preoperative echocardiography study. 
In addition, there could be a relationship between 
the size of the patch and the degree of constriction, 
but the exact patch size could not be measured 
because of the urgent nature of the surgery. Lastly, 
the volume measurements obtained with 2D 
echocardiography in the preoperative study are 
not exactly equivalent to those measured with 3D 
echocardiography at follow-up.  

In conclusion, surgical repair of subacute LV 
free wall rupture is safe at medium-term and is not 

effusion in all patients with evident signs of cardiac 
tamponade. Left-ventricular ejection fraction 
(LVEF) values and LV volume results are shown 
in Table 2. Quantitative assessment of LVEF was 
carried out a posteriori from digitized images using 
the modified Simpson method. 

2D and 3D Echocardiographic Studies  
at Medium-Term Follow-up 

The echocardiography results at the end of follow-
up are shown in Table 2. No echocardiographic 
findings consistent with constrictive pericarditis 
were present in any of the studies. Comparison of 
the LVEF values before and after surgery did not 
show statistically significant differences (P=.7). 

DISCUSSION

The present study reports for the first time 
echocardiographic findings of LV function at 
medium-term follow-up of surgical repair of 
subacute rupture of the ventricular free wall. 
The data obtained show that the technique used 
does not affect systolic or diastolic LV function. 
Furthermore, there was no evidence of constrictive 
pericarditis, despite the fact that the procedure 
involves pericardial manipulation and placement of 
bovine pericardial patches. 

TABLE 2. Echocardiographic Analysis of Systolic and Diastolic Function

Systolic Function

Patient LVEDVPre, mL LVESV, mL LVEF pre, % LVEDV3d, mL LVESV3dPost, mL LVEF post  Tisular S, cm/s)

1 154 35 45 68 39 43 6

2 49 27 55 46 19 59 10

3 — — 55 71 40 45 8

4 220 165 25 132 78 41 4

5 144 106 30 67 37 45 7

6 — — 30 143 81 43 6

Diastolic function

Variables/patients 1 2 3 4 5 6

Mitral E 0.55 0.72 0.56 0.52 0.65 0.73 

Mitral A 1.2 0.88 0.66 0.54 0.98 0.66 

EDT, ms 410 260 260 175 230 290 

Respiratory variation, % 14 6 14 10 15 13 

E/A 0.45 0.81 0.84 0.96 0.66 1.1 

Pulmonary S/D 1.32 0.93 1.41 1.21 1.29 1.02 

E/E’ 11 7.2 5 6 10 10 

LA, cm 3.3 3.4 2.7 3.3 3.6 3.4

LA indicates left atrium; mitral A, end-diastolic mitral inflow velocity; A’, end-diastolic mitral annular velocity; mitral E, early diastolic mitral inflow velocity; E’, early 
diastolic mitral annular velocity; E/E’, early diastolic inflow velocity/early diastolic annular velocity ratio; LVEF post, postoperative left ventricular ejection fraction; LEVF pre, 
preoperative left ventricular ejection fraction; S/D, systolic/diastolic pulmonary venous flow velocity ratio; S, peak systolic tissue Doppler flow, averaged value of lateral 
mitral annulus and septal mitral annulus; EDT, E-wave deceleration time; LVEDV3d,  preoperative left ventricular end-diastolic volume with 3D; LVEDVPre, preoperative left 
ventricular end-diastolic volume; LVESV3dPost, postoperative left ventricular end-systolic volume with 3D; LVESVPre, preoperative left ventricular end-systolic volume
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associated with sequelae related to LV function or 
the development of constrictive pericarditis. This is 
the largest series in which the middle-term follow-
up findings of surgically treated subacute ruptures 
have been studied. 
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