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may also occur [3]. L. monocytogenes brain 
abscesses are particularly rare, representing 
1-10% of all central nervous system (CNS) 

IntroduCtIon

Listeria monocytogenes (L. monocytogenes) 
is a Gram-positive bacillus usually found in 
food and water, that rarely causes infection 
in immunocompetent individuals [1,2]. He-
matogenous spreading is the main route of 
the infection, which mainly affects immu-
nocompromised people, neonates, pregnant 
women and, occasionally, previously healthy 
persons [1,2].

When L. monocytogenes-contaminated 
food such as salads, meat or unpasteurized 
dairy products is ingested, the bacterium can 
penetrate the small bowel and it eventually 
enters the bloodstream via the mesenteric 
lymph nodes [2,3]. Bacteremia and men-
ingitis are the most common manifesta-
tions of listeriosis, but focal infections such 
as endocarditis, arthritis, and osteomyelitis 

Why Do we Describe This Case
There are medical conditions that may 
mimic an ischemic stroke and lead the 
physician in charge to an erroneous 
diagnosis. L. monocytogenes brain ab-
scesses are particularly rare, but should 
be considered, especially in cases of im-
munocompromised patients with central 
nervous system (CNS) involvement. 
Treatment can be challenging, requir-
ing a prolonged antimicrobial therapy 
of uncertain optimal duration, with or 
without surgical intervention
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Case report

Abstract
Listeria monocytogenes (L. monocytogenes) is a Gram-positive bacillus that infects 
immunocompromised persons, neonates, pregnant women and, occasionally, previously healthy 
individuals. L. monocytogenes brain abscesses are particularly rare.
We present a 62-year-old female on corticosteroid treatment due to a recent diagnosis of 
autoimmune hepatitis, who suddenly developed right hemiparesis mimicking a stroke. A brain 
computerized tomography (CT) scan revealed a brain abscess and the blood cultures drawn 
yielded L. monocytogenes. A conservative treatment without surgical intervention was selected. 
The patient was commenced on intravenous ampicillin and gentamicin and showed remarkable 
improvement. She was successfully discharged on oral amoxicillin with probenecid. Since the 
subsequent magnetic resonance imaging (MRI) study and CT scans exhibited reduction in the 
size of the abscess, the antimicrobial treatment was discontinued after a three-month period. 
The patient underwent regular follow-up visits with no signs of relapse. 
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listeriosis [1,3-5]. They are usually found in 
the thalamus, pons, and medulla [1,2].

In acute context, when mimicking an isch-
emic stroke, L. monocytogenes brain abscesses 
may turn out difficult to be suspected [6]. 
Their diagnosis has to be based on the pa-

tient’s medical history in combination with 
adequate clinical, radiological, and micro-
biological findings. Blood cultures are es-
pecially useful, since they are positive for L. 
monocytogenes in 85-90% of the cases [6,7]. 
Lumbar puncture (LP) is less helpful and 
could therefore be omitted [6-8].

The optimal therapeutic regimen is the 
combination of an aminopenicillin with an 
aminoglycoside [4,5]. Alternatively, trime-
thoprim-sulfamethoxazole may be consid-
ered for those who are penicillin-allergic 
[1,5,7,8]. The exact duration of therapy 
remains unknown, although it is suggested 
that treatment should continue for at least 6 
to 8 weeks [1,4,6,7,9]. Surgical intervention 
may not be necessary [3,8,10].

CASe PreSentAtIon

We present a 62-year-old female on cor-
ticosteroid treatment with oral methylpred-
nisolone (16 mg/day) for three months due 
to a recent diagnosis of autoimmune hepa-
titis who suddenly developed right hemipa-
resis mimicking a stroke. The patient was 
immediately admitted to our department for 
further management. At admission she was 
afebrile. Her laboratory analysis as depicted 
in Table I revealed leukocytosis with a mild-
ly elevated C-reactive protein.

A brain computerized tomography (CT) 
scan revealed an intracranial mass in the left 
hemisphere with surrounding edema resem-
bling an abscess. An additional brain mag-
netic resonance imaging (MRI) study was 
performed, which corroborated the diagno-
sis depicting a 3×2.7 cm brain abscess (Fig-
ure 1).

Other neuroimaging diagnoses such as a 
subacute hemorrhagic stroke, a demyelinat-
ing lesion, a cerebral metastasis, or radiation 
necrosis were also to be ruled out. Two con-

Parameter detected level normal range

Hct (%) 41.8 36-47

Hb (g/dl) 14.8 12-16

WBC (n/l) 18,310 4500-11,000

Neutrophils (n/l) 12,700 1500-6600

Lymphocytes (n/l) 4420 1200-3400

PLTs (n/l) 188,000 140,000-440,000

CRP (mg/l) 13.9 0-5

ESR (mm) 20 0-20

table I. Laboratory 
analyses at hospital 
admission
CRP = C-reactive protein; 
ESR = erythrocyte 
sedimentation rate; 
Hb = hemoglobin; 
Hct = hematocrit; 
PLTs = platelets; 
WBC = white blood cells

Figure 1. Brain MRI at 
admission. Axial view 
(A), sagittal view (B)
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secutive blood cultures, that were collected 
before initiating antimicrobial therapy, were 
positive for L. monocytogenes and the patient 
was commenced on intravenous ampicillin 
(a total 12 grams per day q4h) in combina-
tion with gentamicin (240 mg per day for 
14 days divided in two doses). Intravenous 
dexamethasone 4 mg q6h and mannitol 
i.v. 1g/kg body weight were added for the 
first few days and, after a neurosurgeon was 
consulted, a conservative treatment without 
surgical intervention was suggested, mainly 
due to the location and the singular nature 
of the abscess.

The patient exhibited remarkable im-
provement and gradually became fully 
functional. Regular CT and MRI scans, 
performed alternately every two weeks, 
showed considerable decrease in the size of 
the abscess and eventually the patient was 
discharged on the previous dosage of meth-
ylprednisolone (16 mg/day) required for her 
diagnosis of autoimmune hepatitis and on 
oral amoxicillin 1 g q6h with probenecid 
500 mg q8h in order to enhance the con-
centration of amoxicillin. The MRI that was 
performed at discharge exhibited gradual 
resolution of the brain abscess (2.3×2.2 cm).

The patient received a total of three 
months of antimicrobial therapy before 
treatment discontinuation. Her following 
evaluation showed further improvement 
with no sign of relapse and without neuro-
logical deficits.

dISCuSSIon

L. monocytogenes is a Gram-positive ba-
cillus that can cause severe infections to 
immunocompromised individuals, neo-
nates, and pregnant women. Ingestion of L. 
monocytogenes-contaminated food, such as 
raw salads, inadequately cooked meat, and 
unpasteurized dairy products is the cause of 
all human L. monocytogenes infections [1,2]. 
In immunocompetent persons L. monocy-
togenes rarely causes infections after inges-
tion of contaminated food, since the host’s 
neutrophils, monocytes, and macrophages 
will eventually kill it. However, if ingested 
by individuals with impaired immunity, it 
penetrates the Peyer’s patches of the small 
intestine but not via the phagocytic mi-
crofold or M cells [1,3]. More often the 
organism enters the bloodstream via the 
mesenteric nodes [1,3]. When attached to 
epithelial cells in the choroid plexus it may 

What should the clinician ask him/herself or the patient?
 y Is a lumbar puncture needed for the reinforcement of the diagnosis?
 y What will be the duration of the antimicrobial treatment?
 y Is an additional surgical intervention needed?
 y When should the patient repeat the neuroimaging studies?
 y When should the patient be re-evaluated?
 y Is the patient capable of and willing to continue his/her oral treat-
ment and undergo regular blood analyses, neuroimaging studies, 
and follow-up visits?

cause meningitis [1-3]. L. monocytogenes can, 
therefore, invade the CNS and it seems to 
display a tropism for the CNS. Nonmenin-
gitic cerebritis, meningoencephalitis, rhom-
boencephalitis, brain abscesses are examples 
of its CNS manifestations. Other manifesta-
tions of a L. monocytogenes infection include 
endocarditis, osteomyelitis, arthritis, endo-
phthalmitis, and pneumonia [3].

L. monocytogenes brain abscess is a rare 
manifestation of listeriosis and accounts for 
approximately 10% of CNS manifestations 
[2,6,8]. Since impaired cellular immunity 
is a risk factor for the infection, most of 
the patients concerned—as was the patient 
presented—are either immunocompromised 
due to an underlying disease or receiving im-
munosuppressive therapy [1,3,8,9].

The diagnosis is based on the combina-
tion of neuroimaging with positive blood 
cultures yielding L. monocytogenes. The for-
mer helps distinguish a L. monocytogenes 
brain abscess from an alternative diagnosis 
with similar clinical expression, such as an 
ischemic stroke [1,6]. The latter reveals the 
causative pathogen in approximately 85% of 
the cases [8,9]. This is not the case with brain 
abscesses caused by other organisms where 
bacteremia is not so frequent [1].

As a result, when dealing with a L. monocy-
togenes brain abscess, positive blood cultures 
should suffice and should render a lumbar 
puncture unnecessary. It should be noted 
that L. monocytogenes is more often isolated 
in blood cultures than in cerebrospinal fluid 
(CSF) and that CSF cultures are frequently 
negative [6,8]. Additionally, it should be 
mentioned that the decision to avoid a lum-
bar puncture decreases the risk of the proce-
dure itself and its complications, especially 
in cases where a CT scan or an MRI study 
is not previously performed. Nevertheless, 
there are cases in the literature where the 
diagnosis of a L. monocytogenes brain abscess 
was based on positive CSF cultures [7,9].
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concentration of amoxicillin. The antimi-
crobial treatment was discontinued upon 
completion of three months, after which 
the patient exhibited no signs of deteriora-
tion or relapse, even though there was still 
a smaller residual lesion in the brain CT 
scan. However, it is suggested that complete 
resolution of the radiographic abnormalities 
is not a prerequisite for the discontinuation 
of treatment [5,11].

As concluded by several case reports on L. 
monocytogenes brain abscesses published over 
the past decade, the antimicrobial treatment 
is effective. Therefore, surgical intervention 
is often unnecessary [8]. Our patient was 
evaluated at admission by a neurosurgeon, 
who in turn proposed the administration 
of intravenous antibiotics as the treatment 
of choice.

As far as concomitant immunosuppressive 
therapy is concerned, a dose reduction—if 
possible—is suggested [5]. The patient was 
already under corticosteroid treatment due 
to her recent diagnosis of autoimmune hep-
atitis. The diagnosis of a L. monocytogenes 
brain abscess with surrounding edema at first 
led to the commencement of intravenous 
dexamethasone (4 mg/day-q6h) for a few 
days, but eventually led to the administra-
tion of the lowest required dose of methyl-
prednisolone (16 mg/day), as suggested by 
the patient’s hepatologist.

Over the last decade, a respectable number 
of case reports involving L. monocytogenes 
brain abscesses has begun to surface in the 
literature. Most of them underline the im-
portance of blood cultures and neuroimag-
ing for the diagnosis of the abscess and the 
commencement of intravenous ampicil-
lin in combination with gentamicin as the 
treatment of choice, but fail to indicate the 
optimal duration of therapy. The rareness of 
L. monocytogenes brain abscesses is the main 
reason for this gap in literature, that needs 
to be addressed as soon as possible.

ConCLuSIon

In an era where immunosuppressive ther-
apy is common, a L. monocytogenes brain 
abscess should be considered in patients 
with impaired immunity, unusual neurologi-
cal findings, and CNS manifestations, and 
treated promptly. The physician in charge 
should not rush to unnecessary interven-
tions, either concerning the diagnosis or the 
patient’s treatment, especially since a more 

In our patient the diagnosis was based on 
the combination of several factors. Firstly, 
the clinical CNS manifestations of the 
patient, the leukocytosis, and the mildly 
elevated C-reactive protein in her labora-
tory analyses hinted the possibility of an 
infectious disease. The fact that the patient 
was under corticosteroid treatment meant 
that the absence of fever was anticipated 
and that specific pathogens should be ad-
dressed. Secondly, the CT scan and sub-
sequently the MRI study, that were per-
formed, demonstrated a brain abscess and 
not an ischemic stroke. In consequence, it 
was made clear right from the start that the 
diagnosis was a brain abscess of infectious 
origin in an immunocompromised patient. 
Finally, the blood cultures drawn yielded L. 
monocytogenes directing us towards the final 
diagnosis and the implementation of the 
optimal treatment.

Treatment options for L. monocytogenes 
brain abscesses include ampicillin or trim-
ethoprim-sulfamethoxazole for penicillin-
allergic patients [1,5,7,8]. The addition of 
an aminoglycoside, preferably gentamicin, 
is encouraged on the basis of synergy [1,5]. 
Vancomycin also possesses good in vitro ac-
tivity against L. monocytogenes. [3]. However, 
the in vivo efficacy of the drug remains ques-
tionable by certain physicians [7]. In our case 
the treatment that was selected consisted of 
high doses of ampicillin (12 grams per day 
divided in six doses) and gentamicin (240 
mg per day for 14 days divided in two doses) 
intravenously. Gentamicin was only given 
for a two-week period in order to avoid its 
adverse effects, especially its nephrotoxicity. 
After the discontinuation of gentamicin, the 
question of the optimal duration of treat-
ment arose.

There seems to be a lack of explicit data 
in the literature involving the duration of 
treatment for L. monocytogenes brain ab-
scesses. Most authorities propose six to 
eight weeks of antimicrobial therapy and 
others even longer, as indicated by each 
patient’s successive clinical and radiological 
evaluations [5,7]. It was in that spirit that 
we chose to administer intravenous ampi-
cillin for a total of 10 weeks as indicated 
by the monthly radiological evaluation of 
the abscess (with a brain CT scan), which 
demonstrated a decrease in size. After-
wards, we opted to continue the treatment 
orally for two additional weeks, with high 
doses of amoxicillin (1g q6h) and proben-
ecid (500 mg q8h) in order to enhance the 
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The same applies for the implementation 
of a surgical intervention, since it has been 
shown that intravenous antimicrobial ther-
apy in most cases may suffice.

Key points
 y Brain abscesses can mimic ischemic strokes
 y Neuroimaging can help distinguish a brain abscess from an ischemic stroke
 y Listeria monocytogenes rarely causes brain abscesses
 y Blood cultures are more useful than CSF cultures for the diagnosis of a L. monocytogenes 
brain abscess

 y Intravenous ampicillin with gentamicin is the treatment of choice for L. monocytogenes 
brain abscesses

 y The treatment of a L. monocytogenes brain abscess should last at least 6-8 weeks
 y Complete radiological resolution of the abscess in neuroimaging studies is not necessary 
for treatment cessation

 y The combination of probenecid with amoxicillin can diminish the renal excretion of the 
latter and increase its plasma concentrations

 y A regular follow-up with repeated laboratory analyses and neuroimaging studies is neces-
sary before the cessation of a listerial brain abscess treatment

 y When being treated, L. monocytogenes brain abscesses rarely require surgical intervention

conservative approach may yield the same 
results [3]. Since blood cultures are more 
useful than CSF cultures for the diagnosis, 
the performance of an LP can be avoided. 
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