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Editorial Comment

Left ventricular aneurysm in the fetus: a diagnosis with a mixed
prognosis

Doff B. McElhinney, Norman H. Silverman

Division ofPediatric Cardiology, University of California, San Francisco, USA

IN THIS ISSUE OF Cardiology in the Young, Matias
and colleagues1 describe 3 cases of left ventric-
ular aneurysm detected by prenatal echocardio-

graphy. Prior to this series, a mere 9 cases had been
published.2~7 As such, this report must be consid-
ered a substantial addition to the literature on this
topic. At the same time as the cases described by
Matias et al.' can be said to further our knowledge
of this rare condition, however, they also serve to
confound our understanding of it. Insofar as their
outcome was uniformly poor, the ultimate fate of
these 3 fetuses differed substantially from the
majority of the previously reported experience. Of
the 9 previously described cases, 6 survived to
birth and were asymptomatic postnatally, 2
aborted spontaneously, and 1 pregnancy was ter-
minated after the identification of fetal hydrops.
By opening our eyes more fully to the breadth and
balance of the prognostic spectrum for this condi-
tion, this report simultaneously compels us to
acknowledge how little we know about it. What
are the causes? What is the natural history?
Perhaps most important, are there historical, mor-
phologic, or physiologic factors that can help us
predict which fetuses will do well and which will
do poorly?

The value of this report lies not simply in its
addition of 3 new cases to the existing literature,
and its challenge to us to strive for improved
understanding of fetal left ventricular aneurysm,
but more so in the unprecedented extent to which
the physiology of this condition is detailed. Matias
et al. provide us with important new information
about the potential functional disturbances that
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can be engendered by a large aneurysm of the fetal
left ventricle, as well as a glimpse at the physio-
logic factors that are likely to determine outcome.
Their report confirms the findings of Cavalle-
Garrido and colleagues,7 namely, that left ventric-
ular aneurysms in the fetus can enlarge, just as we
know they can diminish in relative size, and sug-
gests that such enlargement may be an indication
of poor prognosis. The authors also document per-
turbed ventricular mechanics, dysfunction of the
mitral valve, and consequent left-to-right shunting
at atrial level. This latter finding indicates signifi-
cant impairment of left heart function, and has
been associated with unfavorable prognosis in
fetuses with various forms of structural heart dis-
ease.8 It is not surprising to learn that it may also
be associated with poor outcome of left ventricular
aneurysm in the fetus.

Reviewing the report of Matias and colleagues,1

along with the 9 previously described cases of fetal
left ventricular aneurysm and 2 that have been
diagnosed at our institution since 1993 (see Table
1 and Fig. 1), we have discerned several prognos-
tic patterns. Among these 14 patients, 7 were
delivered and survived with no symptoms. Of the
other 7, 3 miscarried, 3 were aborted after identi-
fication of effusions or hydrops, and 1 died in the
neonatal period. In 6 of the 7 fetuses with poor
outcome, the aneurysm was detected at 24 weeks
estimated gestational age or earlier, whereas diag-
nosis of 5 of 7 survivors occurred in the third
trimester (Fig. 2). In addition, 5 of the 7 fetuses
with a poor outcome had a ratio of volumes
between aneurysm and left ventricle of 1 or
greater. This measure was not specified for the
other 2, 1 of which is indicated in Fig. 2 as having
a ratio of greater than unity, which appears to be
the case from the figures included in the report of
Sepulveda and colleagues.5 Among fetuses that
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Figure 1.
Prenatal and postnatal echocardiograms from the 4-chamber view in a patient of ours diagnosed with an apical left ventricular aneurysm at 37

weeks of fetal life. A) At the time of fetal diagnosis, the aneurysm to left ventricular volume ratio was approximately 0.7. The size and func-

tion of the ventricles and atrioventricular valves were within normal limits, and there was no evidence of fetal hydrops. Two weeks after diag-

nosis, the mother delivered a healthy female infant who had no of cardiovascular or respiratory symptoms. B) An echocardiogram on the first

day of life confirmed a wide-mouthed aneurysm of the left ventricular apex, with no significant compromise of left ventricular or mitral valvar

function. Echocardiograms were repeated at C) 1 month, 1 year, 2 years, and D) 4 years of age, and continued to show these findings. As in 1

of the cases reported by Matias et al.' and that described by Gembruch and colleagues2, there appeared to be thin, membranous strands of tissue

extending from the ventricular wall at the junction of mouth of the aneurysm, which can be seen most clearly in D). At the 4-year echocardio-

gram, the ratio of volume of the aneurysm to left ventricular volume was only 0.4.

survived, all had a ratio that either was documented
to be less than unity, or else was not specified.

As Matias et al. allude to in their discussion, it is
intuitive that a larger aneurysm should correspond
with poor outcome, as it may place a significant
volume load on the fetal heart, which has a limited

functional reserve. Secondary changes resulting
from this process may lead to further impairment
of cardiac performance, to fetal hydrops, and pos-
sibly to pulmonary hypoplasia, which Matias et
al.,1 for the first time, have documented in associ-
ation with fetal ventricular aneurysm.
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Table 1. Details of 2 fetuses diagnosed with left ventricular aneurysm since 1993 at UCSF

125

Gestational age (wks)
LVA:LV volume ratio
Location of LVA
LV function

Mitral valvar function
Flow across oval foramen
Fetal hydrops
Outcome

Fetus 1

37
0.7
Apex
Normal

Normal
Right to left
No
Delivered at 39 wks, alive and

asymptomatic 5 yrs later

Fetus 2

22
1.5
Apex
Diastolic & systolic function depressed, to and fro flow

into LVA
Normal
Minimal, bidirectional
Mild
Pregnancy terminated at 23 wks

LV: left ventricle; LVA: left ventricular aneurysm

The apparent fact that larger aneurysms have a
poorer prognosis begs the question, what factors
determine the size of an aneurysm? As the authors
discuss,1 the etiology of this condition is not known.
Prenatally diagnosed ventricular aneurysms proba-
bly result from the same process(es) as give rise to
those identified after birth, for which vascular and
infectious causes are the leading candidates. They
may, in fact, be one and the same phenomenon, dis-
tinguished only by the time point of diagnosis. In
such a scenario, the initial size of the aneurysm is
likely to be a function of the extent of the insult.
Those that are larger initially may be susceptible to
subsequent evolution, perhaps as a result of elevated
mural stress in the aneurysmal segment. The size of
the aneurysm may also correlate with the point in
gestation at which it develops. All but 1 of the
fetuses with a ratio of volumes greater than unity
were diagnosed at 24-weeks gestation or earlier. Of
course, there is no way of knowing when aneurysms
diagnosed in the third trimester initially developed,
nor their original size. Although this uncertainty
may confound efforts to deduce factors of prognos-
tic significance, it is reassuring that Cavalle-Garrido
and colleagues7 documented relative diminution or
stability on serial echocardiograms of aneurysms
diagnosed in second trimester fetuses with initial
ratios of volumes less than 1.

Clearly, left ventricular aneurysm in the fetus is
a diagnosis with a mixed prognosis. In daily prac-
tice, pediatric cardiologists will encounter this
problem rarely, but when they do it will be impor-
tant to have a basis for predicting where along the
prognostic spectrum a particular case will fall. This
has significant implications for counselling the
pregnant mother. As discussed above, there are
several diagnostic factors that appear to be helpful
in this respect. Of 8 fetuses diagnosed at or before
24 weeks gestation, 6 had a poor outcome. Five of
those had a ratio of volumes equal to or greater
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Figure 2.
As demonstrated in this figure, which includes all previously reported
cases as well as those described by Matias et al. {1} and in this edi-
torial, fetuses diagnosed with left ventricular aneurysm at 24 weeks
estimated gestational age or earlier are less likely to survive than
those diagnosed in the third trimester. In addition, the size of the
aneurysm relative to the size of the left ventricle appears to be an
important factor in predicting survival, as described in the text. The
shading of the symbols indicates the ratio of volumes of aneurysm to
left ventricle, with solid diamonds representing fetuses with a ratio of
1 or greater (includes 1 fetus reported by Matias et al. with a ratio
of 0.98), hatched diamonds representing a ratio less than unity, and
hollow diamonds representing cases in which the size of the aneurysm
andlor left ventricle were not specified.

than unity. The 2 fetuses that survived after diag-
nosis in the second trimester both had ratios docu-
mented to be less than 1. Unfortunately, detailed
physiologic evaluation was not provided in the 9
previously reported cases. Nevertheless, it seems
reasonable to propose that hydrops or effusions,
enlargement of the aneurysm as seen on serial
echocardiograms, significant mitral regurgitation,
poor left ventricular function, and a left-to-right
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atrial shunt, all herald a poor outcome. Although
the available data are too limited to perform mean-
ingful statistical analysis, it seems likely that, in
many cases, earlier age at diagnosis, larger size of
the aneurysm, and the foregoing physiological fac-
tors all point toward poor outcome. These findings
will probably cluster together, as many are interre-
lated. In addition, despite the detailed functional
information provided by Matias et al.,1 there
remain several potentially important physiologic
factors that require characterization, including pat-
terns of systemic and umbilical vascular flows, and
functional integrity of the right heart.

Fetal echocardiography is a well-established
diagnostic practice that may improve the manage-
ment of fetuses and neonates with heart disease in
a number of ways. By contributing to our under-
standing of the natural history of complex congen-
ital heart disease during fetal life, prenatal
echocardiography allows for more informed con-
sideration of the options after the diagnosis of an
affected fetus. The ability to diagnose heart disease
increasingly early in gestation may facilitate deci-
sion-making regarding termination of pregnancy,9,
transport to a neonatal cardiac surgery center for
delivery and surgery, which may have a salutary
effect on outcomes,10 and perhaps someday pre-
natal cardiac surgery.11 With respect to aneurysms
of the fetal left ventricle, the limited findings
documented to date conform to a relatively
encouraging paradigm for the role of fetal echo-
cardiography. That is, the estimated volume of the
aneurysm relative to that of the left ventricle
appears to correspond with prognosis, particularly
in fetuses diagnosed before the third trimester. In
some respects, it is this group of fetuses in which
accurate and informed prognostication is of most
critical import. At this stage, mothers still have the
option of terminating the pregnancy in most coun-
tries where fetal echocardiography is performed,
which may heighten the potential implications of
accurate or inaccurate prognosis. We anticipate
that further characterization of physiologic param-
eters will enhance the sensitivity and specificity of
the aforementioned criterions.

Matias and colleagues1 are to be commended for a
thorough evaluation of fetal left ventricular
aneurysm, for bringing our attention to the
paucity of information that exists about this lesion,
and for helping to demonstrate the potential clini-
cal utility of fetal echocardiography. Of course,
there remains much to be learned about this
unusual condition, but the report by Matias et al.1

should be acknowledged for significantly advanc-
ing the level of our knowledge.
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