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Abstract

Background: Left ventricular (LV) apical aneurysm associated with aortic valve stenosis (AS) is very rare. We herein
report two cases of this entity.

Case presentation: Case 1 was a 75-year-old woman admitted for surgery for severe AS and enlargement of the
ascending aorta. Preoperative routine echocardiography and cardiac computed tomography (CT) revealed an unex-
pected local aneurysm of the LV apex. The patient underwent aortic valve replacement (AVR), LV aneurysm resection,
and ascending aorta replacement. Case 2 was a 71-year-old woman diagnosed with severe AS. Preoperative cardiac
CT detected LV apical aneurysm that could not be detected by echocardiography. Cardiac catheterization showed

a coronary ventricular fistula. The patient underwent AVR and LV aneurysm resection. Given that neither of the two
cases had a history of myocardial infarction or obstructive hypertrophic cardiomyopathy, the cause of the local
aneurysm of the LV apex was thought to be relative ischemia at the apex due to myocardial hypertrophy and LV pres-
sure overload due to long-term AS. In addition, a coronary artery fistula was suggested to be involved in the relative
ischemia of the apex in Case 2.

Conclusions: Echocardiography alone is not sufficient to exclude apical aneurysm, and cardiac CT may be useful.

Regarding the surgical indication, it is necessary to consider further cases in the future.
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Background

In general, the etiology of LV apical aneurysm is myocar-
dial infarction or cardiomyopathy, such as obstructive
hypertrophic cardiomyopathy (HOCM). (Papanastasiou
et al. 2021; Maron et al. 2008; Rowin et al. 2017). To our
knowledge, there has been only one report of local aneu-
rysms of the LV apex associated with AS (Drews et al.
2014). In this article, we report two cases of AS associ-
ated with apical aneurysm.
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Case presentation

Case 1

The patient was a 75-year-old woman. She was referred
to our hospital with a diagnosis of severe AS after a thor-
ough examination.

Preoperative echocardiography pointed out the LV api-
cal aneurysm in addition to severe AS (aortic valve area
[AVA], 0.54 cm%; mean transvalvular gradient, 56 mmHg;
peak velocity, 5.17 m/sec) (Fig. 1). There were no abnor-
malities in wall motion except for the LV apex aneurysm.
The wall thickness of the interventricular septum (IVS)
and posterior wall of the LV (LVPW) was 13 mm, indi-
cating afferent hypertrophy of the left ventricle, but there
were no obvious findings of HOCM.
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Fig. 1 Echocardiography (preoperative) aneurysm of the apex of the

heart (arrow)

Preoperative routine cardiac CT showed a highly cal-
cified aortic valve and a 12-mm apical aneurysm (Fig. 2
A). In addition, the ascending aorta was enlarged to
50 mm. Cardiac catheterization showed no significant
stenosis in the coronary arteries.

We performed AVR, apical aneurysm resection, and
replacement of the ascending aorta. The wall of the
local aneurysm of the LV apex was clearly thinner than
the surrounding myocardium and seemed to have been
replaced by fibrous tissue. The postoperative course was
uneventful. Postoperative echocardiography showed no
issues with the performance of the prosthetic valve, and
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the LV ejection fraction was maintained. Cardiac CT
showed no evidence of residual apical aneurysm.

The pathology of the apical aneurysm showed a mix-
ture of normal myocardium and collagen fibers (Fig. 3
A). There was no penetrating fibrosis, which is a finding
peculiar to ischemic apex aneurysm, or complex arrange-
ment of myocardium, as seen in obstructive hypertrophic
cardiomyopathy.

Case2
The patient was a 71-year-old woman. She was admitted
for surgery for severe AS.

Preoperative echocardiography revealed severe AS
(AVA, 0.51 cm? mean transvalvular gradient, 50 mmHg;
peak velocity, 4.89 m/sec) and afferent LV hypertrophy
with normal wall motion but no apical aneurysm, as
was detected in Case 1, and routine cardiac CT showed
a 10-mm aneurysm formation in the apex of the heart
(Fig. 2 B) (Fig. 3).

Preoperative cardiac catheterization showed no sig-
nificant coronary artery stenosis, but a coronary artery
fistula from the left anterior descending branch to the
ventricle was noted (Fig. 4). We performed AVR and LV
aneurysm resection. The intraoperative findings of the
apex aneurysm were similar to those in Case 1, with thin-
ning of the aneurysm wall and absence of myocardial tis-
sue on a gross examination. The postoperative course was
uneventful.

Azan staining of the pathological tissue showed a mix-
ture of normal myocardium and collagen fibers. As in
Case 1, there were no findings suggestive of myocardial
infarction or obstructive hypertrophic cardiomyopathy
(Fig. 3 B).

(b)

Fig. 2 A Computed tomography of the heart (preoperative) of Case 1 aneurysm of the apex of the heart (arrow). B Computed tomography of the
heart (preoperative) of Case 2 aneurysm of the apex of the heart (arrow)
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Fig. 3 A Pathological findings (Azan stain 100x) of Case1 fibrosis in the form of penetration into the myocardium (arrow). B Pathological findings
(hematoxylin and eosin stain 100x) of Case 2 fibrosis in the form of penetration into the myocardium (arrow)

Fig.4 Coronary angiography of a shunt flow from the anterior

descending branch to the ventricle (arrow)

Discussion

Myocardial infarction and HOCM are reportedly the
most common etiologies of LV apical aneurysm (Papana-
stasiou et al. 2021; Maron et al. 2008; Rowin et al. 2017;
Milton Alcaino et al. 2021). The incidence of ischemic
ventricular aneurysms is about 12% to 15%. Most
ischemic ventricular aneurysms occur in the anterior
wall, which is formed by thinning of the infarcted myo-
cardium and bulging of the myocardial wall due to inter-
nal pressure, resulting in a large traffic hole between the
LV cavity and the aneurysm (Tokunaga et al. 2021).

An apical aneurysm characteristic of HOCM was found
in 2-4.8% of cases reported (Maron et al. 2008; Rowin
et al. 2017). In cases of HOCM of the mid-ventricular
region, the entire apex is often involved in the aneurysm,

rather than the stenosis (Milton Alcaino et al. 2021).
Both of our cases had a cystic morphology confined to
the apex, which differed from the morphological fea-
tures of ischemic aneurysm or HOCM. Histopathology
also showed no evidence of penetrating fibrosis pecu-
liar to ischemic apex aneurysms, nor was there a com-
plex arrangement of myocardium suggestive of HOCM.
There was no history of other inflammatory or traumatic
diseases.

To our knowledge, there has been only one report
of a local aneurysm of the LV apex associated with
AS (Drews et al. 2014). In their study, Drews et al. sug-
gested that myocardial hypertrophy due to AS may have
caused relative ischemia in the apex, and prolonged pres-
sure stress on the apex most susceptible to ischemia may
have resulted in local aneurysm of the LV apex (Drews
et al. 2014). Similarly, in our two cases, LV hypertrophy
and long-term pressure load due to severe AS may have
caused aneurysm formation in the LV apex, which tended
to be in a relative ischemic state (Tokunaga et al. 2021).

In addition, there has been a report that a decrease
in the peripheral coronary artery blood flow through a
coronary artery fistula may cause a steal phenomenon,
resulting in an apex aneurysm (Morishita et al. 2008).
Therefore, in Case 2, the ischemic tendency of the ante-
rior descending branch due to coronary ventricular fis-
tula may have been involved in the formation of apical
aneurysm.

In recent years, with the widespread use of transcath-
eter aortic valve implantation (TAVI), cardiac CT, which
is useful for diagnosing apical aneurysms, has become
more routine. As a result, we believe we can continue to
find apical aneurysms that are neither ischemic aneu-
rysms nor HOCM. In Case 1, echocardiography was able
to diagnose an apical aneurysm, but in Case 2, it could
not be confirmed. The two cases in this study were also
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eventually diagnosed by cardiac CT. Therefore, echo-
cardiography alone is not sufficient to diagnose an api-
cal aneurysm, so it is possible that such cases have been
overlooked in the past.

Existing guidelines do not specifically address the treat-
ment of localized apex aneurysms, such as in our two
cases. Therefore, the indications for surgical treatment
are controversial. According to the European Society of
cardiology guidelines, left ventricular aneurysms may
cause arrhythmia and thrombus formation (Steg et al.
2012). Left ventricular aneurysm resection may thus be
useful for reducing the risk of arrhythmia and cardio-
genic embolism.

In our two cases, we performed apical aneurysm resec-
tion in consideration of arrhythmia, cardiogenic embo-
lism, and enlargement of the aneurysm. As there are no
established treatment guidelines, the indication for sur-
gery should be determined according to the preopera-
tive reserve capacity in each case, taking into account the
morphology of the aneurysm, the presence of arrhyth-
mia, and the possibility of thrombus in the aneurysm.
The further accumulation of cases is necessary to deter-
mine the indications for surgery in the future.

Conclusions

We experienced two cases of apical aneurysms associated
with AS. Because AS causes relative ischemia and pro-
longed pressure overload in the aortic root due to myo-
cardial hypertrophy, the possibility of apical aneurysm
should be considered. Echocardiography alone is not suf-
ficient to exclude apical aneurysm, and cardiac CT may
be useful. Regarding the surgical indication, it is neces-
sary to consider further cases in the future.
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