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ABSTRACT: Subaortic pseudoaneurysms are rare but can be a cause of sudden death in young individuals. This case report involves a 20-year-
old Vietnamese male who died suddenly from rupture of a subaortic pseudoaneurysm with resultant hemopericardium with tamponade. He had a
history of bicuspid aortic valve with recent but healed Staphylococcal endocarditis. A review of the literature reveals few similar cases and enlightens
the association between aortic bicuspid valve, endocarditis, and subvalvular aortic aneurysm. The pathogenesis as well as recent studies that identified
aneurysm predisposing genes in patients with bicuspid aortic valve will be discussed.
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Subvalvular aortic aneurysms are located under the intermediate
portion of the left leaflet of the aortic valve (1). They may occur
as a complication of aortic valve endocarditis. A review of the lit-
erature reveals an association between aortic bicuspid valve, infec-
tive endocarditis, and subaortic aneurysm. We are reporting this
case because of its rarity and to make forensic pathologists aware
of the possible occurrence of this condition among the relatives of
individuals with aortic aneurysms.

Case Report

A 20-year-old Vietnamese male who worked as a machinist pre-
sented to the Emergency Room of a local hospital with a 4–6 days
history of fever, chills, and headache. A cardiology evaluation was
requested due to a systolic murmur on examination. Trans-esopha-
geal echocardiography revealed vegetations on the aortic valve and
mild aortic, tricuspid, and mitral regurgitation. Blood cultures
drawn at the time of the admission grew Staphylococcus aureus.
The patient was treated for Staphylococcus aureus endocarditis with
gentamycin for 14 days, and nafcillin for 7 weeks.

Nine days after the onset of the first episode, he returned to the
Emergency Room complaining of tachycardia, headache, and pro-
fuse sweating, without fever. Laboratory results showed no leukocy-
tosis. Trans-esophageal echocardiography at that time showed
severe aortic regurgitation but no vegetations were seen on the

aortic valve. After this episode, the patient was followed by a cardi-
ologist for 8 months. He refused aortic valve replacement surgery.

Ten months after the onset of the first episode the patient was
found collapsed at home with shortness of breath and an altered level
of consciousness. He was transported to the hospital but suffered
cardiac arrest and was pronounced dead in the Emergency Room.

At autopsy, the patient weighed 149 lbs and measured 67
inches in length. The pericardial cavity was filled with 200 mL
of clotted blood. The heart weighed 430 g. There was a distended
cystic mass 3.0 cm in diameter at the base of heart in the region
of the aortic root between the aorta and the left atrium. The
source of the hemopericardium was a ruptured 1.0 cm blister-like
region located on the superior aspect of the mass (Fig. 1). The
aortic valve was bicuspid (Fig. 2). The cystic mass communicated
with the left ventricle just below and between the attachments of
the aortic valve leaflets through a large triangular defect measur-
ing 1.5 · 1.0 cm (Fig. 3). The mouth had a fibrous border with-
out vegetations. The wall of the mass measured 1 mm in
thickness. There was no communication between the interior of
the mass and either the left atrium or the coronary sinuses. None
of the cardiac valves was the site of active infection. The coro-
nary sinuses were unremarkable. There was no compression of
coronary arteries by the mass.

Histologic examination revealed the site of rupture to consist of
a thin fibrous wall covered by fibrin (Fig. 4). Trichrome stain of
the wall of the cystic lesion showed two layers of tissue, a
pseudo-neointima and a dense fibrous layer with no smooth mus-
cle present (Fig. 5). Elastic tissue stain showed scant elastic fibers
in the pseudo-neointima but none in the dense collagenous tissues
(Fig. 6). These findings were indicative of a ruptured pseudo-
aneurysm. Toxicological analysis was negative for alcohol, barbi-
turates, cocaine, methamphetamine, opiates, and phencyclidine.
Hair testing was not performed. Death was attributed to cardiac
tamponade from spontaneous rupture of a subaortic pseudo-
aneurysm.
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Discussion

Aneurysms may be classified as true aneurysms involving all
layers of the aorta, dissecting aneurysms splitting the layers of the
aorta (usually medial separation), or false aneurysms contained only
by the adventitia and surrounding connective or fibrous tissue (2).
In our case, histologic examination of the wall showed two layers
but neither was the medial layer. This cystic mass is therefore a
pseudoaneurysm.

The medical history of this patient and the autopsy and micro-
scopic findings suggest a possible sequence of events. The patient

FIG. 1—Epicardial surface of the base of the heart showing area of
distention with rupture (arrow).

FIG. 2—Opened bicuspid aortic valve with characteristic raphe (arrow).

FIG. 4—Site of rupture (trichrome stain).

FIG. 5—Trichrome stain of wall of cystic lesion showing pseudo-neointi-
mata (P) and dense fibrous layer (F).

FIG. 6—Elastic tissue stain of wall of cystic lesion showing scant elastic
fibers in the pseudo-neointima but none in the dense fibrous layer.

FIG. 3—Triangular defect at base of left ventricle (asterisk) leading to
the aneurysm.
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was diagnosed with staphylococcal endocarditis and treated. At that
time trans-esophageal echocardiography revealed moderate to
severe aortic regurgitation. During the 10-month period between
the onset of the first symptoms and the death, a pseudoaneurysm
developed at the base of the heart. Based on the size of the pseu-
doaneurysm, it is unlikely that it was present when the diagnosis of
endocarditis was initially made because the echocardiography did
not reveal a cystic mass at that time. We think that the initial event
in the development of this pseudoaneurysm was probably a root
abscess (ring abscess) secondary to the endocarditis.

In a study describing 95 postmortem examinations of acute
infective endocarditis involving natural valves, Arnett et al. (3)
showed that ring abscess was most common among the patients
with endocarditis involving the aortic valve. The authors also stated
that the presence of aortic regurgitation of recent origin is one clini-
cal clue that suggests the presence of a valve ring abscess during
life. In our case, the root abscess resulted in a cavity that communi-
cated with the base of the heart, expanded with time as wall ten-
sion increased, and eventually ruptured. Smith et al. (4) reported a
similar case but stated that the genesis of the pseudoaneurysm was
not derived from infection.

The literature indicates that subvalvular aortic aneurysms are an
uncommon but recognized complication of infective endocarditis
that have been detected in up to 10% of patients undergoing valve
replacement for aortic valve endocarditis (5). In a retrospective
study of 19 subvalvular aneurysms seen in 16 autopsies, Deshpande
et al. (6) reported that infection was the most common cause of
subvalvular subaortic aneurysms. Among 12 cases with isolated
subaortic aneurysms, seven had a recent past history of endocardi-
tis, and the aortic valve was bicuspid in three cases. In each of the
seven cases, the subaortic aneurysm was located just below aortic
valve leaflets involved by endocarditis. In a study of 20 heart speci-
mens with mycotic aneurysms of the aortic root, Feigl et al. (7)
noted that mycotic aneurysm followed infection of the native aortic
valve in 10 cases. In one case, mycotic aneurysm was due to infec-
tion of an aortic jet lesion. In nine patients the aneurysm was at
the seat of a prosthetic aortic valve. In seven of the 11 cases with
a natural aortic valve, the valve was either unicuspid or bicuspid.
The most frequently isolated microorganism was Staphylococcus
aureus. These aneurysms may (i) rupture into the pericardial sac as
in the present case (4), (ii) become calcified (8), (iii) lead to fistu-
lous communication between the aorta and the left atrium (9), or
(iv) compress a coronary artery causing myocardial infarction (10).

Bhagwat et al. (11) are of opinion that the presence of subaortic
aneurysm is an indication for early surgical intervention. Subvalvu-
lar aortic aneurysms can also be a result of a congenital defect at
the valve annulus (1). When they are acquired, the first step in the
natural history is probably a root abscess due to infection of a natu-
ral or a prosthetic aortic valve (7).

Bicuspid aortic valve is one of the commonest forms of congeni-
tal heart defect observed in adults, with an estimated prevalence in
the general population of c. 1% (12). It is known to be a substrate
for infective endocarditis, predominantly in children and young
adults. Between 10% and 30% of patients with bicuspid aortic
valve develop endocarditis (13). Individuals with bicuspid aortic
valve are also at increased risk of developing thoracic aortic aneu-
rysms and aortic dissections.

Familial occurrence of aortic aneurysms has been reported (14).
Recently, McKellar et al. (15) have studied the relationship

between mutations of NOTCH1, a gene reported to be associated
with bicuspid aortic valve, and the phenotype of bicuspid aortic
valve and thoracic aortic aneurysms. They stated that there could
be aneurysm-predisposing susceptibility genes for individuals with
bicuspid aortic valve. The mode of inheritance has not been defined
yet; however, bicuspid aortic valve could be inherited as an autoso-
mal dominant trait, with incomplete penetrance (15). Additionally,
Loeys et al. (16) reported the association of mutations in the genes
encoding transforming growth factor b-receptors 1 and 2 and aortic
aneurysm syndrome as the Loeys–Dietz or Ehlers–Danlos syn-
drome. Although postmortem gene sequencing is not routinely per-
formed as a part of medicolegal investigation of cause of death,
individuals whose relative died because of an aortic or cardiac
aneurysm should be advised by the forensic pathologist of this pos-
sible inheritance and should be evaluated by a cardiologist.
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