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Embolic Brain Abscess in a Patient With Tricuspid Valve
Endocarditis and a Patent Foramen Ovale
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Abstract

Brain abscess results from local or metastatic septic spread to the
brain. Approximately, 15-60% of brain abscesses are considered to
be cryptogenetic, being the primary infectious site often undetect-
ed. Patent foramen ovale (PFO) has been suggested as a potential
source of paradoxical embolism; this was suggested after detect-
ing a higher prevalence of PFO in ischemic stroke of unexplained
cause. Brain abscess may develop as a consequence of paradoxical
infectious emboli from an extracranial infective source. We present
the case of a patient with no history of intravenous drug use and
no periodontal disease, which was found to have a brain abscess,
tricuspid valve endocarditis and the presence of a PFO with right to
left shunting with no other source of infection.
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Introduction

Neurological complications occur in 20 to 40% of patients
with infective endocarditis and represent a major factor asso-
ciated with increased mortality [1]. Dissemination of emboli
into cerebral or meningeal vessels can lead to brain abscess
or meningitis [2]. Brain abscesses are commonly associated
with contiguous infective focus such as otitis media or si-
nusitis, hematogenous spread from a distant focus or cranial
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trauma [3, 4]. Patent foramen ovale (PFO) can act as an av-
enue for right-to-left shunt bypassing the pulmonary circula-
tion, and it has been associated with cryptogenic cerebrovas-
cular events [5]. There have been cases reports of patients
with PFO who presented with brain abscess that was thought
to arise from periodontal disease [6]. In other case reports,
no source of infection was identified. Percutaneous closure
of the PFO has been suggested to be effective in the pre-
vention of recurrent cerebrovascular events [7, 8] and brain
abscesses [9].

Case Report

A 43 years old female with no significant past medical history
presented to be the emergency department with acute onset
of numbness and weakness involving her right hemi body.
She was in her usual state of health and denied any recent
fevers, chills, headaches, nausea, vomiting, visual changes,
diarrhea, abdominal pain, cough, syncope or seizure like ac-
tivity. She denied any recent hospitalizations and was not
on any outpatient medications. Her family and social history
was unremarkable, including no history of recreational drug
use, no recent travel, no sick contacts, no recent dental pro-
cedures and no pets. Her vital signs on admission and cardiac
examination were within normal limits. Neurological exami-
nation revealed decreased sensation in the right side of her
face, right upper and lower extremities; otherwise, she had
intact cranial nerves and higher motor function, pupils that
were equal and reactive bilaterally, symmetrical reflexes,
normal down going plantars and no visual fields deficits. Ini-
tial CT scan of the head revealed a 5 mm x 1 cm lesion in
the left frontoparietal area with surrounding edema. MRI of
the brain with and without contrast revealeda 1.1 x 1.1 x 1.0
cm peripherally enhancing lesion in the superior aspect of
the left precentral gyrus with surrounding edema with mild
enhancement of the surrounding dura suspicious for malig-
nancy (Fig. 1a). There was no radiologic evidence of otitis,
mastoiditis or sinusitis. Since most of her symptoms had
resolved, she was discharged home with plans to proceed
with an outpatient surgical evaluation and elective surgical
removal of the presumed neoplasm.
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Figure 1. a. Brain MRI shows 1.1 x 1.1 x 1.0 cm peripherally enhancing lesion (arrow) in the superior
aspect of the left precentral gyrus with surrounding edema and mild enhancement of the surrounding
dura. b. Repeat brain MRI shows a worsening appearance with thickened enhancing pachymeninges of
the superior frontal and parietal region as well as diffuses leptomeningeal enhancement and increasing
mass effect. There was significant increased abnormal T2 signal throughout the superior left cerebral
hemisphere consistent with vasogenic edema. c. Midline sagittal cut showing brain abscess (arrow) with

significant surrounding edema.

The patient returned to the emergency room ten days
later with fevers, right sided weakness, headaches, nausea,
vomiting and leukocytosis. Repeat MRI of the head revealed
diffuse superior left sided subdural empyema and menin-
gitis with associated vasogenic edema and increased mass
effect (Fig. 1b, 1c); with clear sinuses and no mandibular
abscess. Due to the high suspicion for a brain abscess, the pa-
tient underwent emergent craniotomy. During surgery, when
the meninges were retracted, frank pus was seen draining
from the operative wound. After extensive saline irrigation,
the wound was closed and the patient transferred to the neu-
rosurgical intensive care unit. The patient was treated with
broad spectrum antibiotics and antiepileptics. Gram stain of
the specimen revealed gram positive cocci and the culture
grew streptococcus viridans.

A search for the primary source of infection led to an
extensive workup that included blood and urine cultures, hu-
man immunodeficiency virus, tuberculosis, rheumatology
panel, and computed tomography of the chest, abdomen and
pelvis, all of which returned normal results. The patient had
a transesophageal echocardiogram, which showed a large
amorphous mobile echodensity arising from the anterior
leafiet of the tricuspid valve suggestive of endocarditis (Fig.
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2).

A PFO with right to left shunt demonstrated by color
Doppler (Fig. 3) and agitated saline contrast injection was
also noted. The patient had a satisfactory recovery and was
sent to a rehabilitation facility on intravenous antibiotic ther-
apy. The follow-up MRI scan 2 months later showed near-
complete resolution of the brain abscess and she experienced
a complete clinical recovery.

Discussion

Brain abscesses are rarely encountered in clinical practice
and the incidence has been noted to be about 1 case per
100,000 in the general population [10, 11]. Several potential
mechanisms have been described including expansion from
a contiguous focus (e.g., sinusitis or otitis media), hematog-
enous spread from arterial circulation (e.g., endocarditis or
lung abscess) and direct infection from cerebral trauma [12].
However 15 to 30% of the reported cases had no primary
infectious source identified and are thought to be cryptogenic
[3, 13]. Many of these cryptogenic abscesses are thought to
be secondary to asymptomatic dental infections [12, 14, 15].
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Figure 2. Transesopagheal echocardiogram showed a large
amorphous mobile echodensity arising from the anterior tri-
cuspid valve leaflet (arrow) highly suspicious for a vegeta-
tion.

Kawamata et al proposed an alternate mechanism by which
flora commonly found in the oropharynx could cause a brain
abscess by paradoxical embolism through a PFO secondary
to a right to left shunt [4].

The prevalence of PFO in the general population is rela-
tively high. In autopsy series, the prevalence ranged from
20 to 35%, with a decrease in prevalence and an increase in
size with increasing age [16]. With increasing use of TEE,
a prevalence of 26% has been reported, which is almost the
same as the frequency found by autopsy in the general popu-
lation [17]. Frequent forms of presentation of paradoxical
embolism include cryptogenic stroke, peripheral embolism
and decompression sickness in divers. Similarly, paradoxical
embolism through a PFO represents a potential mechanism
of brain abscess development via hematogenous spread. In
fact, PFO has been implicated in brain abscesses anywhere
from 4 to 26% of cases attributed to congenital heart dis-
case [18]. Furthermore, on the basis of a reported series in
a patient group with no significant predisposing risk factors,
cerebral abscess may in itself be a risk factor for recurrent
abscess [19]. Percutaneous closure of the PFO has been dem-
onstrated to be effective in a number of conditions thought
to be related to right to left shunting including cryptogenic
strokes, decompression sickness and platypnea-orthodexia
syndrome [20].

Tricuspid valve infective endocarditis (TVIE) is rare
and accounts for 5% to 10% of infective endocarditis. Iso-
lated native non-rheumatic TVE is very rarely diagnosed in
the absence of intravenous drug use, congenital heart dis-
ease, insertion of a central venous catheter, placement of a
pacemaker or implantable defibrillator or hemodialysis. The
reasons why TVIE is rare are thought to be because in the
right-sided system, congenital heart disease is infrequent;
the tricuspid and pulmonary valves are not strained because
of low pressure; and oxygen saturation is low. The clinical
presentation of patients with TVIE differs from those with
left-sided endocarditis, as these patients often do not have a
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Figure 3. A small Patent foramen ovale (arrow) was demon-
strated by color Doppler and agitated saline contrast injec-
tion.LA: left atrium; RA: right atrium; IAS: interatrial septum;
AV: aortic valve; TV: tricuspid valve.

detectable heart murmur and the peripheral manifestations,
such as splinter or conjunctival hemorrhages, are virtually
absent. Heart failure is unusual in these patients as well.

Conclusions

Our case describes a rare case of a patient with no predispos-
ing factors diagnosed with a solitary brain abscess second-
ary to isolated tricuspid valve endocarditis and a PFO. We
believe that patients with a brain abscess from an unknown
source should be screened with a transesophageal echocar-
diogram. These patients should then undergo surgical evacu-
ation of the abscess in association with prolonged antibiotic
therapy. It is uncertain if patients with a PFO, TVIE and
brain abscess of unknown or undetermined source of infec-
tion would benefit from PFO closure. In our case, the etiol-
ogy was felt to be TVE and treatment would prevent further
embolic events or seeding. Only a randomized trial of PFO
closure may answer this question, but it would be difficult
due to the rare nature of this clinical scenario.
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