
Introduction

Listeria monocytogenes is an uncommon cause of ill-
ness in the general population. However, it can cause
serious life-threatening infections especially in
neonates and pregnant women. Other groups of pa-
tients at increased risk of listeriosis are those at the ex-
tremes of age and those who are immunosuppressed,
specifically those with defects in cell-mediated immu-
nity, such as transplanted subjects, patients receiving
immunosuppressive therapy for autoimmune diseases,

malignancies and AIDS.1 The most common manifes-
tation of listerial infection involving the central nerv-
ous system (CNS) is meningoencephalitis; other less
common manifestations include rhomboencephalitis,
i.e. brainstem encephalitis (encephalitis of the pons
and medulla), and cerebritis with abscess in the ab-
sence of meningitis.2,3 Several reviews and reports of
listerial CNS infection have been published, but only
42 cases of brain abscesses have been reported in the
English literature so far.4-6 Here we describe a new
case of brain abscesses due to Listeria monocytogenes
in a patient with Horton’s arteritis receiving immuno-
suppressive therapy who presented with left hemiple-
gia of sudden onset.

Case Report
A 72-year old Italian woman was admitted to the Inter-
nal Medicine ward of Trento Hospital because of left
hemiplegia that had begun suddenly a few hours earlier.
Her relatives reported no others symptoms at home,
such as fever, headache or seizures. She had been diag-
nosed as having Horton’s arteritis 3 months earlier and
was being treated with methylprednisone (35 mg/day),
methotrexate (7.5 mg/week) and aspirin (100 mg/day).
She was also known to have type 2 diabetes mellitus
and arterial hypertension. On admission, neurological
examination showed conserved consciousness, left
hemiplegia with ipsilateral hypoesthesia, extensor plan-
tar reflex on the left and no deficit involving the cranial
nerves. The physical examination was otherwise nor-
mal; the patient had no fever, her blood pressure was
170/86 mmHg, and she had a regular heart rate of 90
beats per minute. An initial laboratory workup showed
a normal white blood cell count (9.4×109/L: 68% neu-
trophils, 27.8% lymphocytes), hemoglobin concentra-
tion (13.5 g/dL), and C-reactive protein level (5.24
mg/L; normal value <6 mg/L). Routine biochemistry
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ABSTRACT

Brain abscesses due to Listeria monocytogenes are rare and are a clinical challenge. We report the case of a 72-year old female
patient under immunosuppressive treatment for Horton’s arteritis who was admitted with an initial diagnosis of ischemic stroke.
Further workup revealed listerial abscesses as the cause of her neurological symptoms. She was treated with ampicillin plus gen-
tamicin with an excellent outcome. In spite of the rarity of this entity, immunosuppresive drugs are the most important predisposing
factors. These drugs are widely used and consequently there is an increased number of subjects at risk of listerial brain abscesses.
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and chest radiography were normal and serial electro-
cardiograms revealed sinus rhythm. A brain computed
tomography (CT) scan in non-contrast mode showed a
right-sided hypodense lesion involving the basal gan-
glia and posterior limb of the internal capsule; another
hypodense lesion was present in the posterior part of
the ipsilateral side of the pons (Figure 1), compatible
with a recent infarction. Two days later the patient de-
veloped a single episode of fever (38.8°C) together with
mild lethargy but no worsening of her motor deficit and
without any other signs or symptoms. In accordance
with our general policy, we performed blood and urine
cultures and repeated the blood analysis which showed
only minimal increases of C-reactive protein level (11.4
mg/L) and white blood cell count (11.8×109/L) with a
normal pro-calcitonin concentration (0.16 ng/mL; nor-
mal value <0.5 ng/mL). Blood culture results were
available 24 h later and were positive for Listeria mono-
cytogenes. Intravenous treatment with ampicillin 12
g/day and gentamicin 240 mg/day was started immedi-
ately. A brain contrast CT scan and magnetic resonance
imaging (MRI) (without gadolinium) demonstrated two
lesions with ring-like enhancement located in the pos-
terior limb of the internal capsule and pons, compatible
with listerial abscesses (Figure 2). The antibiotic ther-
apy was continued for 10 weeks. Neuroimaging follow-
up at 3 weeks and 3 months (Figure 3) showed
considerable improvement. The clinical course was fa-
vorable after a long period of neurological rehabilita-
tion, and the residual deficit was minimal. 

Discussion

Listeria monocytogenes is a Gram-positive, catalase-
positive facultative anaerobic rod. Listeria can be iso-
lated from soil, food, animal feed, water and domestic
animals as well as from asymptomatic humans.7 Stud-
ies have shown that outbreaks and sporadic episodes
of listeriosis are principally food-borne, typically
through dairy products. However, it is often difficult
to identify the onset of the infection, especially in spo-
radic cases, considering that the incubation time is 30
days from ingestion to presentation.8,9 Listeria typi-
cally enters the body through the gastrointestinal tract.
Once in the gut, Listeria can invade the intestinal ep-
ithelium without disrupting the integrity of the intes-
tinal wall. The portal circulation then carries the
pathogen to the liver and from there to the blood.
Many tissues may be then infected with a focal infec-
tious syndrome, with the most notable and frequent
being the CNS. The immune response of the host is
important in determining the course of the infection.
The innate immune response plays a vital role in lim-
iting and protecting the host during the initial phases
of infection but the acquired immune response, mainly
cell-mediated, is required to eliminate the infection.10

The clinical manifestations of Listeria infection range
from a febrile gastroenteritis that is self-limited to an
invasive listeriosis.7 Apart from maternal-fetal and
neonatal listeriosis, not discussed here, the most fre-

[page 65]                                                   [Italian Journal of Medicine 2014; 8:384] [page 65]

Brain abscesses and Listeria monocytogenes

Figure 1. Non-enhanced axial brain computed tomography scan on admission showing hypodense lesions in the basal
ganglia and posterior limb of the internal capsule (arrow) (A); analogous lesion in the posterior part of the ipsilateral
pons (arrow) (B).
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quent form of invasive infection in adults is a bac-
teremic state followed by meningitis. Listeria is one of
the four major pathogens responsible for community-
acquired bacterial meningitis.4 In addition to meningitis
and meningoencephalitis, less commonly listerial CNS
infection may present as brainstem encephalitis and
brain abscesses.1-3 To our knowledge, only 42 cases of
Listeria brain abscesses have been published so far,
with the majority presenting as solitary abscesses. In
contrast to patients with rhomboencephalitis, who are
otherwise healthy, brain abscesses are typically found
in subjects with an underlying illness or immunosup-
pressed state.4 Most of the cases reported have occurred
in renal transplant recipients or patients affected by
leukemia, AIDS, or other immunological disorders in-
cluding Crohn’s disease, autoimmune hepatitis and pri-
mary biliary cirrhosis who were being treated with
steroids and immune-suppressive agents.4-6
The patient described here was immunodepressed,

with a relatively short history of steroid and
methotrexate therapy for Horton’s arteritis. She also
suffered from diabetes, even if this was well-con-
trolled with dietary measures. She was admitted for
signs and symptoms that resembled those of an is-
chemic stroke. The initial brain CT scan showed a hy-
podense lesion in the left internal capsule still
compatible with an ischemic lesion without clear
edema or a mass effect, making our patient’s presen-
tation even more subtle. Moreover she had no fever or
meningeal signs and acute phase reactants were only
slightly above the normal range. Typical neuroimaging
signs were present a few days later when contrast CT
and brain MRI showed the classical ring enhanced le-
sion with massive edema. She had positive blood cul-
tures as do the majority, if not all, of the patients with
abscesses described in the literature.4 It has been sug-
gested that, as a consequence of the immunological
status, the frequency of Listeria bacteremia is higher
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Figure 2. Contrast computed tomography (A, B) and magnetic resonance imaging (C, D) of the brain demonstrating
ring-enhancing lesions and surrounding edema in posterior arm of the internal capsule and in pons.
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in patients with abscesses, while the rate of positive
cultures is lower in cases of meningitis (75%, mostly
in immunocompromised subjects) and rhomboen-
cephalitis (61%, mostly in healthy subjects).11 We did
not examine the cerebrospinal fluid because the pa-
tient had no meningeal signs and because we consid-
ered the positive blood culture and typical
neuroimaging signs sufficient for the diagnosis. Cul-
ture of the cerebrospinal fluid may be helpful, but it is
positive in less that half of the cases with brain ab-
scesses.4,11 Imaging studies performed with CT and
MRI  are particularly helpful in demonstrating the ab-
scesses and confirming the diagnosis.12 Neuroimaging
is also essential for monitoring the response to treat-
ment and during follow-up.
Our patient was treated with ampicillin in association
with gentamicin, which is the treatment of choice sug-
gested by most authorities for the treatment of listerial
bacteremia and CNS involvement, especially in pa-

tients with impaired T-cell function.13 For subjects al-
lergic to penicillins, trimethoprim/sulfamethoxazole
may be used as an alternative. Due to the intracellular
location of Listeria and its difficult clearance from
brain tissue, the treatment of listerial abscesses is nec-
essarily long, requiting up to 6 weeks, in order to min-
imize the risk of relapses or recurrences. In our patient
antibiotic therapy was continued for 10 weeks, with
considerable clinical and radiological improvements. 

Conclusions

In conclusion, we report a clinical case of Listeria
brain abscess in a patient with impaired immunity due
to immunosuppressive therapy with methotrexate and
steroids. The patient’s clinical presentation was ini-
tially suggestive of ischemic stroke but the following
workup revealed a different cause of her symptoms.
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Figure 3. Neuro-imaging performed at 3 weeks (A, B) and at 3 months (C, D) after treatment showing a marked reduction
of the enhanced lesions and complete resolution of edema.
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