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Left ventricular aneurysm
The Wessex experience
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SUMMARY One hundred patients with left ventricular aneurysms were operated on between Febru-
ary 1973 and January 1983. The principal indications for operation were left ventricular failure in
58, angina in 23, both in 17, with arrhythmia and systemic emboli accounting for one case each.
Eighty five had had anterior infarction causing 82 anteroapical and three lateral aneurysms, while the
remainder had had inferior infarcts resulting in 14 inferior aneurysms and one lateral aneurysm.
Coronary angiography detected a single coronary lesion in 46%. Three patients had aneurysmal
plication and the remainder had aneurysmectomy. Eleven mitral valve replacements were per-
formed. Forty patients underwent coronary artery bypass grafting with a mean number of grafts per
patient of 1*4. The early mortality was 7% with no early deaths since 1978. The actuarial five year
survival was 68%, and 82% of survivors are in New York Heart Association class I or II (mean follow
up three years). Left ventricular aneurysmectomy may be performed with a low operative mortality
and good long term results.

Since 1958 when Cooley et al first excised a left ven-
tricular aneurysm using temporary cardiopulmonary
bypass,' excision of the aneurysm and removal of all
thrombus has become a standard procedure.2 An
acquired ventricular septal defect may be closed and
mitral valve surgery may be performed at the same
time. Coronary artery bypass grafting is now per-
formed on all significantly stenosed arteries that will
not be excised with the aneurysm. Operative mortal-
ity has varied between 0% and 18%3-5 and is gener-
ally considered to be related primarily to the function
of the residual myocardium.6 We reported our results
in the first 20 patients in 1976,7 and we now analyse
our experience in 100 patients.

Patients and methods

Between February 1973 and January 1983, 100
patients (83 men, 17 women; mean age 56 years)
underwent repair of a left ventricular aneurysm,
which was defined as a non-contractile left ventricular
segment that protrudes beyond the normal end sys-
tolic and end diastolic outline of the left ventricle as
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determined by left ventriculography.5 Myocardial
infarction (83 anterolateral, two lateral, 15 inferior)
had occurred a mean of 14 (SD 18) months before
operation, and 11 patients had had multiple previous
infarcts. The principal indications for operation were
left ventricular failure alone (58), angina alone (23),
and the combination of dyspnoea and angina (17).
Ventricular arrhythmias were present in 10 patients,
although this was the principal indication for opera-
tion in only one. Recurrent systemic embolism was
present in six, but was the sole indication for opera-
tion in only one. Sixty six of those with dyspnoea were
in New York Heart Association class IV with 43 of
these receiving maximal medical treatment (at least
250 mg frusemide daily, digoxin, and afterload reduc-
tion).
All were investigated by left ventriculography in

two planes and coronary angiography. Left ventricu-
lar end diastolic pressure was routinely measured and
had a mean of 19-5 (SD 9.6) mm Hg. At angiography,
82 of the aneurysms were anteroapical, 14 were
inferior, and four were lateral. Residual ventricular
function was graded by examination of the left ven-
triculogram into good (42), moderate (44), or poor
(14). Patients with globally poor left ventricular func-
tion are not included in this series.
The results of coronary angiography were available

for analysis in 96 patients (Fig. 1). Eighty four had
269
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Fig. 1 Rests of cronray angiography in 96 patent. LAD,
left antrir descending coronary aytey.
occlusion or a major stenosis of the left anterior
descending coronary artery. In 39 of these patients
there were no other lesions, but in the other 45
patients there were significant stenoses in other coro-
nary arteries. In the remaining 12 patients who did
not have lesions of the left anterior descending coro-
nary artery the right and circumflex coronary arteries
were equally involved. Patients were not excluded if
their coronary artery lesions could not be revascular-
ised.

Mitral regurgitation was assessed both clinically
and angiographically and it was present in 37 (39%) of
the 94 patients for whom data were available. It was
graded as severe (6%), moderate (15%), and mild
(18%). Fourteen patients had an acquired ventricular
septal defect associated with the aneurysm, which was
anterior in seven and inferior in seven. These were all
repaired at aneurysmectomy. Aneurysmectomy had
to be performed within one month of infarction on 10
occasions, and in eight of these there was an acquired
ventricular septal defect. Two of these eight
accounted for the only deaths in this group of very ill
patients.

Operative details

Anaesthetic and cardiopulmonary bypass technique
with a bloodless prime8 was similar in all cases. Oper-
ations performed since January 1978 have been done
with cardioplegia and hypothermic perfusion.9
Intermittent cross clamping had been used before
1978. Three patients operated on early in the series
had plication of the aneurysm whereas the remainder
had an aneurysmectomy. This involved excision of
aneurysmal tissue that left only a rim of fibrous tissue.
The defect was repaired with two layers of a non-
absorbable suture over large strips of Teflon felt. If a
coronary artery bypass graft was to be performed, this
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was done after excision ot the aneurysm but before
closure of the left ventricle. In this series a total of 56
coronary artery grafts was performed on 40 patients
(Fig. 2) It was our policy to graft any stenosed major
artery supplying an area not be be excised. Eleven
mitral valves were replaced with Bjork Shiley pros-
theses, most (9) replacements were performed
through the ventriculotomy-which avoided opening
the left atrium. It was not possible to repair the mitral
valve in any of our patients. Five patients required
tricuspid annuloplasty and the left atrium was opened
in a further patient to achieve a complete evacuation
of clot from the heart. Acquired ventricular septal
defects were repaired with a Dacron patch or Teflon
felt.
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Results

Seven patients died within 30 days of operation. In
one cardiac output became low at operation and this
patient could not be weaned off cardiopulmonary
bypass. Four died in the early postoperative period of
congestive cardiac failure. At necropsy two cases
showed evidence of a perioperative myocardial infarct
and the remaining two deaths were caused by sudden
arrhythmias. All of those who died within this period
had moderate or poor left ventricular function and
most had been shown to have multiple vessel coronary
artery disease.

Inotropic support was required in 46 patients for at
least 24 hours and the intra-aortic balloon pump was
used postoperatively in nine. Five patients had pro-
longed left heart failure which responded to medical
treatment and one required a permanent pacemaker
because of complete heart block. Ventricular
arrhythmias occurred postoperatively in 11 patients
including the two who died of this cause. Twenty one
had supraventricular tachycardia during this time. In
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eight patients there was postoperative neurological
impairment. This was transient in six. There was one
instance of acute renal failure, which responded to
conservative measures.

Late mortality was studied by the actuarial
method'0 (Fig. 3). Sixty eight per cent of patients
were alive at five years and 57% at seven. Actuarial
survival was analysed for the different main present-
ing symptoms. These were dyspnoea alone, angina
alone, and dyspnoea with angina (Fig. 3b). Long term
survival was much better in those presenting with
angina alone. Analysis based on preoperative left ven-
tricular function (Fig. 3c) showed that those with
good function had an improved chance of survival,
with 79% alive at five years compared with only 50%
of those with poor function.
At five years 70% of those with single vessel disease

were alive compared with 65% of those with multiple
vessel disease (Fig. 3d). At five years 69% of those with
coronary artery bypass grafts were alive compared
with 66% of those without. Neither of these differ-
ences is statistically significant. Most late deaths were
caused by progressive ischaemic heart disease; in
many patients this was heart failure and in some there
was good clinical evidence of further myocardial
infarction. At review 1-11 years postoperatively
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(mean three years) 82% of the survivors were in New
York Heart Association classes I and II (Table). In
sharp contrast to the survival statistics, there was no
significant association between poor preoperative
residual ventricular function and poor postoperative
functional result. Six patients had postoperative car-
diac catheterisation, most for persistent angina. In all
of these the suture line in the ventricle was rep-
resented by an akinetic area. In two patients false
aneurysms developed at the site of the suture line as a
late complication and these required reoperation.
New York Hesm Associatm classicaton at review, on
avorage 36 mwnds postoperatively.

New York Association classification
I II III IV

No (%) of patients 27 (36) 34 (46) 11 (15) 2 (3)

Discussion

Left ventricular aneurysms may be expected to
develop in at least 10/o of those who survive large
myocardial infarcts. The symptoms they give rise to
vary according to size of the aneurysm and to the
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presence or absence of other major mechanical conse-
quences of infarction (mitral regurgitation, ventricu-
lar septal defect), but the common presentation is one
of congestive cardiac failure and this was so in our
series. In these circumstances congestive heart failure
suggests the possibility of aneurysm, and the diag-
nosis may be confirmed by echocardiography and left
ventricular angiography. The plain chest radiograph
is often misleading but can on occasion be diagnostic.
Left ventricular aneurysms without symptoms have a
good prognosis1' and potentially a survival rate as
good as 90% at five years. The outlook in patients
with symptoms who are not surgically treated is poor
(-50% survival at five yearsI"), but with surgery life
expectancy in this group is significantly improved, as
others have reported.25 12 Successful surgery also
results in important symptomatic improvement
(Table). The selection of patients for surgery is based
on the functional state of the left ventricle and the
potential ventricular cavity size once the aneurysm
has been resected. Both may be very difficult to judge
and the argument that a ventricle able to sustain life
with an aneurysm should be able to do so better with-
out it is not necessarily valid. In our series all seven
patients who died soon after operation did so because
their residual left ventricular function was inadequ-
ate, and we believe that the fact that there has been no
early postoperative death in the past six years reflects
careful case selection as much as improvement in
technique and management. This low operative mor-
tality (7%) is in keeping with the results from other
recently reported series.2 5 13

Because left ventricular aneurysm is commonly
caused by proximal occlusion of a single major coro-
nary artery attention is naturally directed to the state
of the other coronary arteries, which, all workers
agree, should be assessed by angiography. It has been
our policy, in all except the earlier cases reported in
this series, to graft all arteries with significant sten-
soses that supply areas of myocardium not affected by
the aneurysmectomy and the subsequent suture line.
This practice has not increased the operative risk; our
experience is the same as that reported by the Texas
Heart Institute2 and the Cleveland Clinic6 and we
intend to continue this policy. The effect of bypass
grafting on longer survival after aneurysmectomy is
difficult to assess. Actuarial survival curves for those
with single and those with multiple vessel disease in
our series are similar (Fig. 3d). Also, there is no differ-
ence in actuarial survival between those who had and
those who did not have coronary artery grafts (Fig. 3a).
Here, one possible interpretation is that grafting con-
verted those in whom the prognosis was worse
because of multiple vessel disease into the same risk
category as those in whom a single artery only was
blocked. The suggestion that an aggressive approach
to coronary grafting at aneurysmectomy is rewarded
by longer survivall4 has yet to be proved conclusively.
Although only half our patients had multiple vessel
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disease compared with a much higher proportion
(75%) in recent series reported from the United
States,25 throughout our own series the number of
patients having coronary artery grafts and the number
of grafts in the individual patient have tended to
increase. It remains to be seen whether this trend
continues.

In conclusion, despite the fact that haemodynamic
measurements may show little improvement post-
operatively, we believe that left ventricular aneurys-
mectomy should be recommended in patients with
symptoms, provided that remaining left ventricular
function is judged to be adequate. Coronary artery
bypass grafting should be carried out at the same time
for all seriously narrowed vessels supplying viable
muscle. These conclusions are based on the demon-
strable symptomatic improvement and improved life
expectancy which have been observed after surgery
for this type of coronary heart disease.
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