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Abstract: Evolution in the surgical treatment of left ventricular aneurysm post myocardial infarction 
resulted in considerable decrease of intra and postoperative mortality in these patients, but the optimal 
technique for correction remains questionable, each technique presenting advantages and 
disadvantages. The purpose of this study was to carry out a review of publications on left ventricular 
reconstruction techniques for left ventricular aneurysm after acute myocardial infarction, from the first 
attempts to currently used techniques. 
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One of the most common sequelae of transmural 
myocardial infarction is the development of an aneurysm of the 
left ventricular wall. The most common location of the left 
ventricular aneurysm is the anterolateral wall of the left ventricle 
and the anterior portion of the septum, which is territory of the 
left anterior descending coronary artery. Less frequent is the 
posterior location of the left ventricular aneurysm caused by a 
dominant right coronary artery infarction associated with lesions 
of the circumflex artery. 

Evolution in the surgical treatment of left ventricular 
aneurysm post myocardial infarction resulted in considerable 
decrease of intra and postoperative mortality in these patients, 
but the optimal technique for correction remains questionable, 
each technique presenting advantages and disadvantages. 

The purpose of this study was to carry out a review of 
publications on left ventricular reconstruction techniques for left 
ventricular aneurysm after acute myocardial infarction, from the 
first attempts to currently used techniques. 

First steps 
The first step in the surgical treatment of left 

ventricular aneurysm was made by Beck, who in 1944 used 
"fascia lata" aponeurosis to strengthen the aneurysmal wall of 
the left ventricle, in an attempt to prevent excessive expansion 
and avoid aneurysm rupture.(1) This technique was palliative 
and was fairly quickly abandoned. In 1955, Likoff and Bailey 
suggested a more radical technique, doing a closed 
ventriculoplasty by applying a large lateral vascular clamp on 
the beating heart, right on the base of the left ventricular 
aneurysm, followed by aneurysm resection and suture of the 
edges of the remaining ventricular wall.(2) This type of 
procedure is the precursor of linear correction of left ventricular 
aneurysm. 

The two techniques mentioned above represent 
pioneering attempts in this field. The techniques used later in 
surgical correction of left ventricular aneurysm can be classified 
into two categories: direct suture techniques and patch 
ventriculoplasty techniques. 

Direct suture techniques 
Development of extracorporeal circulation and 

cardiopulmonary bypass allowed first left ventricular aneurysm 

resection, followed by linear suture, first performed by Cooley 
in 1958. The surgery is performed through median sternotomy. 
Cardioplegic cardiac arrest is used especially if associated 
procedures are required, such as myocardial revascularization 
surgery or mitral valve procedure. In situations where left 
ventricular aneurysm resection is not accompanied by other 
procedures, cardioplegic arrest is not necessary and surgery can 
be performed on the beating or induced fibrillating heart, if the 
aortic valve is competent. This technique involves a linear 
incision in the aneurysmal territory at the front or rear wall of 
the left ventricle, parallel to the interventricular septum. The 
ventricular aneurysm is excised leaving in place a margin of 
about 1 cm of scar tissue to allow suture of the ventricular wall. 
Closing of the defect thus created is done in two layers.(3) 

In aneurysms of the anterior wall, interventricular 
septum is almost always involved in the scar, causing a 
paradoxical movement of the septum, and thus affecting the left 
ventricle contractility. Resection and direct suture technique 
does not solve the problem, therefore, left ventricular 
functionality remains impaired by the paradoxical movement of 
the interventricular septum, so different techniques of 
septoplasty have been tried. 

Two of the septoplasty techniques experimented by 
Cooley have become very popular: septal folding with separated 
stitches and reinforcing aneurysmal septum with a patch of 
Dacron (technique indicated especially in cases with extremely 
thinned ventricular septum, to prevent septal rupture).(4,5) In 
both cases, the dyskinetic septum is transformed into an akinetic 
one, with good immediate results, but this affects late results, 
akinetic septal area contributing to the worsening of congestive 
heart failure phenomena. 

As a result of that finding, in 1973, Stoney proposed 
an amendment to the technique of resection and linear suture of 
anteroseptal aneurysms, which contains inclusion of septal scar 
into the correction procedure. After resection of aneurysmal 
wall, it is essential to examine the interventricular septum to 
identify the limit between the scar and the viable myocardium. 
The lateral edge of the excision area is sutured to the 
interventricular septal aneurysm in the transition area between 
the scar and the viable septum. The suture is armed with teflon 
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strip into the ventricular free wall and wires are passed through 
the septum to the anterior wall of the right ventricle. The 
correction is completed with a second suture that connects the 
scar tissue located along the left anterior descending artery with 
viable myocardium of the side wall of the left ventricle.(6) This 
technique makes bypass to the left anterior descending artery 
impossible, because it is included in the suture line. 

Another option for linear correction was introduced by 
Cabrol in 1974. This technique consists of cappitonage and 
exclusion of fibrous unresectable area, creating a new left 
ventricular cavity bordered only by contractile walls. 
Cappitonage is made with three layers of continuous suture. 
First, the deepest connects the free wall of the left ventricle to 
the interventricular septum in the border zone between the scar 
and the viable myocardium, the second layer connects the 
portion of ventricular free wall  with the fibrous septum, and the 
third is shallow, epicardial.(7) 

In 1984, Guilmet proposed the technique of septal 
exclusion, indicated in large aneurysms with septal involvement. 
This technique involves partial resection of the aneurysmal sac 
and exclusion of septal scar from the new ventricular cavity. 
Two layers of suture are applied, first connecting the left edge of 
the aneurysmectomy with the border zone of the septal scar, 
thereby excluding 2/3 of the septal dyskinesia. The second layer 
suture unites the right edge of the aneurysmectomy with the 
anterior left ventricular wall, providing hemostasis.(8) 

 
Figure no. 1. Linear left ventricular aneurysm repair 

 
Patch ventriculoplasty techniques 
In 1979, Levinsky described a technique of 

reconstruction of the left ventricle using a Dacron patch after 
resection of post myocardial infarction aneurysm. As a result of 
complications due to the fact that linear sutures were cutting into 
necrotic tissue, a wider resection up to the viable myocardium 
was needed. Since a 12/6 cm defect is impossible to close by 
direct suture, Levinski used a Dacron patch for its closure.(9) 
This technique is precursor of the current ventriculoplasty patch 
techniques. 

In 1985, Jatene and Dor independently reported a new 
method, called anatomical reconstruction of the left ventricle 
with circular endoventricular reduction and closure by patch 
suture of the ventricular wall defect. The purpose of these 
methods was to recreate normal left ventricular geometry so that 

normal myocardial fibers have initial orientation. 
In his technique, after ventriculotomy, aneurysm 

resection and thrombectomy of the left ventricular cavity, Jatene 
performed one or two purse string sutures at the junction 
between normal and fibrous myocardium. These sutures are 
tight, carefully reconstructing the left ventricular cavity and 
reducing its size. Afterwards, ventriculotomy closure is 
performed with or without patch. If ventricular cavity volume is 
close to the desired one, ventriculotomy is closed with isolated 
stitches reinforced with Teflon patches. In such cases, 
longitudinal suture length is significantly shorter than for 
conventional linear suture. When the defect resulted from 
anevrismectomy is large, double Dacron patch is used to close 
ventriculotomia. Endoventricular circular patch suture reduces 
patch surface and thus the akinetic area in the newly formed left 
ventricular cavity.(10) 

In Dor’s technique of circular endocavitary plasty, the 
procedure is performed under cardioplegic arrest. 
Ventriculotomy is performed in the dyskinetic area, the 
thrombus is removed, and if there are documented episodes of 
ventricular tachycardia, endocardic subtotal resection is 
performed. Cooley performs a circular endoventricular suture at 
1 cm from the edge of viable myocardium to allow recreation of 
a normal shape of the left ventricle. A balloon is inserted into 
the left ventricular cavity and inflated to a theoretically diastolic 
volume of 50-70 ml/m², then circular suture is tightened and 
knotted. Subsequently, ventriculotomy is closed with a patch of 
appropriate size. Excluded scar tissue is sutured above, 
contributing to local hemostasis.(11,12,13,14) 

 
Figure no. 2. Patch ventriculoplasty 

 
In 1989, Cooley promoted the ventricular 

endoanevrismoraphy technique as a modified version of patch 
reconstruction. The surgery is performed under conditions of 
continuous hypothermic cardioplegia. The apical aneurysm is 
opened through an incision parallel to the interventricular 
sulcus, avoiding left anterior descending artery. After left 
ventricular thrombectomy and identification of the border zone, 
defect size measurement is performed. An elliptical Dacron 
patch of appropriate size is used to close the defect, with the 
purpose of recreating normal ventricular shape, the scar tissue 
remaining outside. Ventriculotomy is closed above the patch, 
providing an additional hemostasis.(15,16) 
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The major advantage of ventricular patch plasty is 
recreation of the left ventricular geometry, eliminating 
paradoxical movement and reducing akinetic surface. 

Complementary surgical procedures may be required 
on a case by case basis, associated myocardial revascularization 
being considered an almost indispensable procedure. Mitral 
valve repair procedures, closing a post infarct ventricular septal 
defect, and surgery of ventricular arrhythmias may be necessary 
in some cases.(17-23) 

Conclusions 
In conclusion, evolution of surgical techniques for 

correction of left ventricular aneurysm post myocardial 
infarction resulted in a significant decrease in mortality in 
patients with this type of pathology, but left open the discussion 
on the optimal technique used for each patient. Since all 
techniques have their advantages and disadvantages and due to 
anatomical and pathophysiological aspects of each case, most 
often the choice of a particular technique is up to the surgeon. 
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