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Objective—Left ventricular aneurysmisa complica-
tion of myocardial infarction that can best be treated by
reconstructive surgeriesthat can restore ventricular geo-
metry. We analyzed immediate resultsin a group of
consecutive patients who underwent surgical correction
of left ventricular aneurysms.

Methods— From January ' 90 to August ' 99, 94 pa-
tients - mean age 58.4 (ranging from 36 to 73 years), 65
(69.1%) males and 9 ( 30.8%) females - were operated
upon. Pre-operative g ection fraction ranged from0.22 to
0.58 (mean = 0.52), and the aneurysmwas located in the
antero-lateral areain 90.4% of the cases. Functional class
[1l'and IV (NYHA) was present in 82 (87.2%) patients, and
12 (12.7%) werein functional class| and I1. Congestive
heart failurewasthe most frequent cause (77.6%), occur-
ringinisolationin 24.4% or associated with coronary
artery diseasesin 53.2%.

Results— Short-term foll ow-up showed a 7.4% mor -
tality, and low cardiac output was the main cause of death.
Coming off pump was uneventful in 73 patients (77.6%),
with a 3.2% mortality and with the use of inotropicsin 20
(21.3%). One patient (1%) did not come off the pump.

Conclusion — Surgical correction was adequatein
theimmediate follow-up of operated patients, and morta-
lity was higher in patientswith higher functional class.
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Ventricular aneurysms are serious complications of
transmural myocardial infarction, leading to severehemody-
namic compromise (heart failure, thromboembolism, angi-
na, and arrhythmias), occurring in 5 - 30% of the patients,
and leading to agreat number of deathsin patientswith a
proximal obstructionintheleft anterior descending artery .

Transesophageal echocardiography and ventricul o-
graphy arethebest diagnostic methods becausethey allow
visualization of akinesisor even dyskinesisduring ventri-
cular systole, with bulging of thecavity, decreased wall thi-
ckness, missing trabecul ae, transition areawith remaining
muscle (opening), and occasional intracavitary thrombus.
Surgery has been frequently indicated, and it improves
symptoms and the quality of life, with abetter survival #°.
Congestive heart failure, systemic arterial thromboembo-
lism, and ventricular arrhythmias are the main reasonsfor
surgery. However, several timesaneurysmectomy isperfor-
med together with myocardial revascul arizationin patients
withangina.

Thisstudy analyzesthe early resultsin patients who
underwent |eft ventricular aneurysmectomy at our institu-
tion.

Methods

From January 90 to August ' 99, 94 patients under-
went left ventricular aneurysmectomy either inisolation or
inassociationwithmyocardial revascularization. Sixty-five
weremales(69.1%). Themean agewas58.4 years, ranging
from 36to73. A clinical examination showedthat 73 patients
(77.6%) had signsand symptomsof congestiveheartfailure,
such asdyspneaon light and medium effort or even at rest,
with or without edemaof thelower extremities. Six of these
(6.4%) had episodes of acute paroxystic dyspnea, and 3
(3.2%) had acute pulmonary edema. Twenty-three patients
(24.4%) had i sol ated signs of congestive heart failure, and
50 (53.2%) had symptomsof heart failuretogether withangi-
na. Anginaal onewaspresent in 20 (21.3%) of thecases. Se-
venty-three(77.6%) patientswereondigitalis, diureticsor
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vasodilators; 4 (4.2%) had syncope (in two cases associa-
ted with seriousventricular arrhythmia). Severeventricular
arrhythmiawaspresentin 17 (18.1%) patients. Atthetimeof
surgery, 3(3.2%) patientswereinNY HA functional classl,
9(9.6%) infunctional classll, 71 (75.5%) infunctional class
[11,and 11 (11.7%) infunctional classIV.

L eft ventricular aneurysm was secondary to myocar-
dial infarctionin 92 patients (97.9%) and to Chagas' disease
intwo (2.1%). Eighty-five (90.4%) patientshad had an ante-
ro-septal and extensivelateral myocardial infarction, while9
(9.6%) had had aninferior infarction.

Thetime between last infarction and surgery ranged
from35t090days, withameanvalueof 45days. Meanvalue
for preoperativegjectionfractionwas52 %.

Surgery wasindicated dueto symptomsderived from
theaneurysmin 23 (24.4%) patients (dyspnea, congestive
heart failure, arrhythmia), due to coronary artery disease
withanginain 18 (19.1%), and duetobothin50(53.2%).1n3
(3.2%) patients, surgery wasindicated because of the pre-
senceof aseriousventricular arrhythmiawith severe symp-
toms. In 64 patients (68.1%), aneurysmectomy was asso-
ciated with myocardial revascularization, one (1%) had
associated mitral valvereplacement, and one (1%6) associa
ted mitral and pulmoniccommissurotomy. In 28 (29.8%) pa-
tients, aneurysmectomy was the only surgery performed
(tablel).

Thesurgical techniqueused wasalongitudinal thora-
cotomy and median sternotomy. Extracorporedl circulation
with asingle cavo-atrial cannulain theright atrium and
ascending aorta cannulation were employed. Moderate
systemic hypothermiaat 28° Cwasmaintained. Surgery was
performed with intermittent clamping of the aortain pati-
ents who underwent isol ated aneurysmectomy, and cold
cardioplegiain the aortic root was associated in the other
patients.

Surgery wasperformed using thetechnique described
by Jatene”in 87 (92.5%) patients, using Braile'ssemirigid
prosthesisin six (6.4%) and abovinepericardial patchin 1
(1%).

After extracorporeal circulationwasinstalled, patients
were kept under 32° C hypothermia, with preserved heart
beatsand intermittent clamping of theascending aorta. The
location of theaneurysmwasidentified andleft ventricul o-
tomy was performed on the fibrotic area. Whilethe heart
was till beating, the area of the aneurysm was defined by

Table| —Performed Surgeries
Procedure Number %
Isolated Aneurysmectomy 23 24.4%
Aneurysmectomy + 1 graft 23 24.4%
Aneurysmectomy + 2 grafts 25 26.6%
Aneurysmectomy + 3 grafts 14 14.9%
Aneurysmectomy + 4 grafts 7 7.4%
Aneurysmectomy + mitral valve replacement 1 1%
Aneurysmectomy + mitral and pulmonary 1 1%
commissurotomy
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digital palpation. Plication of thefibrotic areaof theventri-
cular septum was performed followed by banding of the
aneurysmorificewithapurse-string sutureat thetransition
fromfibrosisto normal contractiletissue. Separate U stit-
ches with a0 Ethicon sutureon Teflon felt were applied to
the arealimited by the purse-string suture, and the ventri-
culotomy could then bedirectly closed without theuse of a
patch. The excessive fibrotic tissue was then excised and
the suture reinforced with a continuous suture, using the
same suturesthat had been previously applied. Air wasta-
ken out from the apex of theleft ventricleand by aspiration
of the ascending aorta.

In patientsinwhomthesemirigid prosthesiswasused,
the technique was similar except for the use of U separate
stitches with a 2-0 tbond suture, supported on Teflon
pledgetsthat surrounded the transitional area, instead of
the purse-string suture. The diameter of the prosthesiswas
chosen according to measurementsobtained with aspecific
instrument and by observing theresidual cavitary volume.
After the prosthesiswas chosen, the stitches were applied
to the prosthesis that was then sutured to the orifice of the
aneurysm resulting in anew ventricular wall. The bovine
pericardium patch was sutured with a continuous suture
using a2-0 etbond sutureto reinforce the area of fixation
and promote hemostasia. The aneurysmatic areaof theleft
ventriclewasnot excised, and it wassutured uponthepros-
thesis.

In patients who also underwent coronary artery by-
passgrafting, atemperature of 28° C wasobtained after the
correction of the aneurysm, the ascending aortawasclam-
ped, and acold cardioplegiablood solution at 4° C wasinfu-
sedintotheaorticroot every 20 minutes. Thedistal anasto-
moses, |eft internal thoracic artery, coronary artery, or sa-
phena-coronary artery were performed. The proximal
saphena-aortaanastomoseswere performed with intermit-
tent clamping of the aorta. L eft atrial pressurewasmonito-
redinall patients, and the Swan-Ganz catheter wasused in
the presence of alow output state.

Revascularization of the coronary arteries supplying
theareaof theaneurysmwasperformed whenever thesear-
terieswere pervious. A graft in the area of the aneurysm
wasusedin 29 patients(30.85%), dl intheanterior wall, ei-
ther intheanterior interventricular artery or initsdiagonal
branches.

Inisolated correction of theleft ventricular aneurysm,
thetimeof extracorporeal circulationranged from30to 54
minutes, and the aortaclamping from 10to 30 minutes.

Results

Demographic characteristicsof the patientsaresimilar
to those described in other studiesin the literature, with a
higher preval ence of males and mean age above 50 years.
Older agewasassociated with ahigher mortality. Theclini-
cal statusof the patientsand the surgical indicationwerere-
lated to the presence of heart failure and angina, and most
patientswereinfunctional classl||.
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Theanterior wall and thecoronary arteriesresponsible
for itssupply wereinvolvedin 85 patients (90.4%).

Early mortality was7.4%, and alow cardiac output was
themain causeof death. Coming off pumpwasuneventful in
73 patients (77.6%), with a3.2% mortality. In 20 patients
(21.3%), inotropic drugs were necessary, and one patient
(1%) did not come off the pump, al of which resultedina
mortality rateof 19%. Themortality ratewas 7% in patients
infunctiona classlll, 18.2%infunctional classlV, and no
operated patientinfunctional classl or |1 died (tab. 11).

Discussion

Invasivetechniquesinthe management of acutemyo-
cardial infarction (thrombolytic therapy, coronary artery
angioplasty, and coronary artery bypass graft) may avoid
or decrease the extension of myocardial lesions and the
formation of aleft ventricular aneurysm. However, after the
establishment of an aneurysm and its symptoms, surgical
treatment is better than clinical treatment in terms of
improving symptoms and quality of life, with a better
survival 523,

Delaysin the diagnosisand in referring patientsfor
surgery decreases survival and increases the risk of late
complications®.

Several surgical technigques have been proposed * to
treat ventricular aneurysms complicating myocardial in-
farction with severe hemodynamic compromise (plication,
excision and suture, imbrication, and patch placement).

Surgical treatment of aleft ventricular aneurysmwas
first performedin 1944, when Beck placed apatch of fascia
lata over thefibrotic areain an attempt to reduce systolic
expansion and avoid rupture. Likoff and Bailey ** in 1955
performed aclosed ventricul oplasty using asurgical instru-
ment that was especially designed for that. A few years
later, Bailey reported five survivorsamong six casestreated
with this method. But the first surgical resection of an
aneurysm complicating aleft ventricular infarction using ex-
tracorpored circulationwasperformed only in 1958 by Coo-
ley and cols.®. After that, several surgical techniqueshave
been reported for thecorrection of aneurysms, withvariable
and discordant resultsand high mortality in some studies.

Aneurysmswith alarge orificewere still difficult to
treat until Jatene”in 1985 reported thetechnique of geome-
trical reconstruction of theleft ventricle, thus eliminating
unfavorablefactorsfor the correction, such asanonsigni-

Table |l —Mortality rate according to NYHA functional
class (FC)
NYHA FC Number Mortality
Number %
| 3 0 0
Il 9 0 0
1 71 5 7.04%
\% 11 2 18.18%
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ficant reduction in ventricular volume, suppression of the
septal dyskinetic area, and maintenance of an elliptical
ventricular form.

Theefficacy of thistype of reconstruction stimulated
theappearanceof similar techniques, using rigid or semiri-
gid prosthesesto reestablish normal geometry, especially
when surgery for theventricul ar aneurysmwasindicated

Branco and cols.” in 1982 described aTeflon and Da-
cronprosthesis, withwiderims, that had arigidformat. May-
be therigidity and the use of large diameters, with the
concept of smply closing theaneurysmwithout reducingiits
orifice, may explain why thistechnique was abandoned.
Braileandcols.*in 1991 presentedasimilar prostheticmodel,
whichwasmadeof biol ogical material (bovinepericardium)
preserved in glutaraldehyde and placed on asemirigid ring,
alowingfor maintenanceof thediastolicvolumeand absence
of distortion during systole, with good clinical results.
Recently, Cooley and cols. %1° reported the technique of
endoaneurysmorrhaphy using abovine pericardium patch.

Sincetheearly daysof cardiac surgery until now, most
seriesintheliteraturehavereported ahigh mortality ratefor
thesurgical treatment of left ventricular aneurysm, ranging
from 2t0 19% (mean 9.9%) 9152033,

Severdl risk factorshavebeenidentified asbeing asso-
ciated with high mortality but thetechnique used to correct
the aneurysm, together with the preoperative status of the
patients, certainly representsanimportant factor intheim-
mediatesurgical result.

The surgical result depends on agood ventricular
functioninthepreoperativeperiod, anditisassociated with
theadequate correction of theleft ventricular cavity . Ja-
tene’stechnique’, which wasused inthe mgjority of these
patients, is adequate because it precisely evaluates the
extension of the muscular lesion and the muscular massto
beexcised. It also corrects septal distensionsand dyskine-
sis, avoidslong and linear suturesthat deform the heart,
and eliminatesthe use of patchesto closetheventricul oto-
my inmost cases. We obtained similar resultswith Braile's
semirigid prosthesis, which also eliminates linear sutures
and, consequently, avoidslarge ventricular deformities.
Nicolosi and cols. % in an experimental study didn’tfinda
significant hemodynamic difference between long linear
correction and the use of apatch. Global hospital mortality
at thetime of the present study was 7.4%, whichisdlightly
lower than mean valuesreportedintheliterature (9.9%) and
higher than the first results reported by Jatene (4.3%) ’.
Cardiac causeswereeither directly or indirectly related to
deathin 85% of the cases, and low cardiac output seconda-
ry toacutemyocardial failurewasthemain cause of death,
which has al so been the experience of others®237,

Several authors*437% haveidentified thefollowing
risk factors: theextension of the coronary artery disease, wi-
th involvement of three or more arteries; the extension of
previousmyocardial infarctionreflectedinthepatient’scli-
nical status asfunctional class|V; the presence of symp-
toms of significant heart failure with or without angina;
severely depressed ventricular function (gjection fraction
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<0.30and end-diastolic pressure>25mmHg), and ageabove
65 years. These factors, either isolated or in association,
werepresentinall patientswho died.

Among other risk factorsthat are frequently mentio-
ned, tachyarrhythmiasand ventricular arrhythmias?* oc-
curred in only one operated patient, who died on the se-
cond day inthe postoperative period. This patient also had
other associated risk factors, such as age and acute mitral
insufficiency postmyocardial infarction.

Arq Bras Cardiol
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A bovine pericardium patch was used in only one
patient at the beginning of our experience, and it has
been shown to berelated to a higher mortality in other
studies °34.

A complete study, an adequate preoperative assess-
ment, effortsto decrease causes of increased surgical risk
whenever possible, and an adequate and careful manage-
ment of patients after surgery can help to obtain better re-
sults.
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