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Background

Listeria monocytogenes infections are rare, yet they carry
significant morbidity and mortality rates. This makes
early recognition and timely treatment of the infection
crucial for improving patient outcomes. Neonates
and geriatric population, pregnant women, and diabetic

and immunocompromised patients are at higher risk
for invasive listeriosis. Central nervous system (CNS)
involvement can be seen in up to 55% of patients,
usually in the form of meningitis or meningoencephalitis.
More rarely, Listeria brain abscesses have been reported,1

and early recognition of the nature of these lesions
remains a major challenge.
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Abstract Listeria monocytogenes infections are rare. Neonates and geriatric population,
pregnant women, and diabetic and immunocompromised patients are at higher
risk for invasive listeriosis. Early recognition of Listeria brain abscess remains a major
challenge. Here, we describe a case of intratumoral abscess with L. monocytogenes in
a patient with intracerebellar metastasis from poorly differentiated adenocarcinoma
lung. Right cerebellar tumor with a thick-walled purulent cavity was resected.
Histopathologic examination revealed acute inflammation consistent with abscess
and showed metastatic poorly differentiated adenocarcinoma. Cultures of the
abscess fluid grew L. monocytogenes. She responded well to ampicillin-gentamycin
therapy and the surveillance imaging done on the seventh postoperative day showed
clearance of the abscess. The patient is further being planned for radiotherapy in
regard to metastasis. Listeria abscess within a metastatic tumor is very rare and only
one case is reported as of our knowledge. Listeria abscess being reported within an
intracerebellar metastatic space-occupying lesion is for the first time.
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Indeed, the neuroradiologic appearance of these
abscesses is not different from that of other types of brain
abscesses and may also mimic primary or metastatic
brain tumors. In addition, clinical manifestations of CNS
infection (e.g., fever, headache, encephalopathy, meningeal
signs, focal neurologic deficits, seizures, and hyponatremia)
are nonspecific, and it is difficult to identify a link between
neurologic presentations and the ingestion of food
contaminated by Listeria, a food-borne pathogen, as the
onset of symptoms can be as late as 1 month or more after
pathogen exposure.2

Here, we describe a case of intratumoral abscess
with L. monocytogenes in a patient with intracerebellar
metastasis from poorly differentiated adenocarcinoma lung.

Case Presentation

A 58-year-old woman with recently detected, poorly
differentiated adenocarcinoma lung presented with
headache and imbalance. She had occasional episodes of
vomiting. There was no history of any seizures or weakness.
Her past medical history was insignificant otherwise.

On examination, she was afebrile, conscious, and
oriented. Her neurologic examination including cranial
nerves, motor power, and gait was normal. The systemic
examination was unremarkable. Hemogram, liver function,
renal function, and coagulation profile were all within
normal limits.

Magnetic resonance imaging (MRI) performed on 3T
machine showed ring-enhancing, well-marginated,
biloculated cystic lesion in the right cerebellar hemisphere;
the lesion size was 2.1 � 2.0 cm. The cyst content was
hypointense on T1 and hyperintense on T2-weighted images
(►Fig. 1) with T2 hypointense rim. There was perilesional
edema and minimal mass effect (►Fig. 2). The rim was

irregular and showed varying thickness with enhancement
in postcontrast study (►Fig. 3). The cyst contents showed
diffusion restriction (►Fig. 4A, B). Magnetic resonance
perfusion showed elevated rCBV (relative cerebral blood
volume) (►Fig. 5) and magnetic resonance spectroscopy
showed high choline/creatine ratio in the cyst wall.

A right suboccipital craniectomy was performed. Right
cerebellar tumor (3 � 2 cm) with a 2- � 2-cm-sized
thick-walled purulent cavity was resected. Abscess had a
thick capsule. The pus was sent for microscopy and culture,
and the patient was empirically started on intravenous
ceftizoxime, metronidazole, and amikacin. Specimens

Fig. 1 Axial T2W sequences demonstrate cystic lesion with
hyperintense contents and variable thickened hypointense rim. Fig. 2 FLAIR sequence shows perilesional edema.

Fig. 3 Postcontrast axial T1W sequence shows ring-enhancing
lesion with irregular thickened wall.
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sent for histopathologic examination revealed acute
inflammation consistent with abscess and showedmetastatic
poorly differentiated adenocarcinoma. Cultures of the abscess
fluid grew L. monocytogenes susceptible to ampicillin,
penicillin G, gentamicin, and trimethoprim-sulfamethoxa-
zole.

The antibiotic therapy was changed to ampicillin and
gentamicin from the third postoperative day based on the
pus culture report. The patient was discharged with advice
to continue ampicillin and gentamicin for 6 weeks.
However, the patient discontinued all medications by self
after 2 weeks. Surveillance imaging was done on the
seventh postoperative day, which showed clearance of the
abscess. The patient is further being planned for
radiotherapy in regard to metastasis.

Microbiology

Direct smear of the pus from brain abscess stained by Gram
stain showed pus cells and occasional small gram-positive
bacilli. The pus was inoculated onto blood agar, chocolate
agar, MacConkey agar, and thioglycolate broth. After 24
hours of incubation, the culture showed moderate growth
of small, round, translucent colonies with a narrow zone of
β-hemolysis on blood agar. Gram stain of the colonies also
showed small gram-positive bacilli. Tumbling (end over
end) motility was seen in peptone water incubated at 25°C.
The organism was catalase positive, bile-esculin positive,
and showed umbrella-shaped motility pattern in semisolid
agar incubated at 25°C. Vitek 2 confirmed the identification
as L. monocytogenes (VITEK 2GP card). The isolate was
sensitive to penicillin, ampicillin, cotrimoxazole, and
gentamicin.

Histopathology and Immunohistochemistry

Biopsy showed a poorly differentiated carcinoma in a
necrot ic background with sheets of neutrophil
polymorphs, consistent with abscess. Tumor cells were
large with pleomorphic nuclei and formed solid islands
and trabeculae. These tumor cells were positive for
immunohistochemical markers cytokeratin, cytokeratin7,
thyroid transcription factor 1, and napsin, which confirmed
it as an adenocarcinoma of primary lung origin (►Fig. 6–9).

Discussion

L. monocytogenes is a nonsporing facultative small gram-
positive bacillus, which causes infections rarely in healthy
people but serious infections in the neonates, pregnant
(maternal/fetal), elderly, and immunocompromised people
or debilitated adults with underlying diseases.3 Its main
mode of transmission is contaminated food.4 It is found in
nature, soil and water, human and animal feces, and as a
contaminant in food processing facilities. Ready-to-eat
processed food (“deli meat,” cheese and milk products

Fig. 4 (A, B) DW images demonstrate hyperintensity and ADC revealed hypointensity in the central region suggesting diffusion restriction.

Fig. 5 MR perfusion map: High rCBV noted in the cyst wall,
suggesting neo-angiogenesis.
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from un-pasteurized milk) stored for long periods at
refrigerator temperature, which favors growth of Listeria,
forms a consistent source of Listeria. It is killed by cooking
and pasteurization. Cell-mediated immunity is the host’s
primary defense mechanism against L. monocytogenes
infection.5 In the immunocompetent, gastrointestinal
exposure to a high inoculum of L. monocytogenes can
result in a self-limited, febrile diarrheal gastroenteritis
with a median duration of 27 to 42 hours.6 In the
immunocompromised, gastrointestinal invasion can lead
to bacteremia and seeding to various organs, particularly
the CNS, where it can cause meningitis, meningoence-
phalitis, rhombencephalitis, or, much less commonly, brain
abscesses.4 Brain abscesses constitute approximately 10%
of all L. monocytogenes CNS infections.3 In an 8-year
prospective multi-institutional study by Prasad et al,
L. monocytogenes was isolated from 0.8% of brain
abscesses; however, this study did not include an organ
transplant population, which could potentially constitute a
significant number of patients who acquire Listeria brain
abscesses.7 A retrospective study by Tattevin et al showed
that L. monocytogenes accounted for 9% of brain abscesses

in patients admitted to the intensive care unit, although
patients with human immunodeficiency virus (HIV) were
excluded from this study.8

Our patient’s history of metastatic adenocarcinoma of
the lung and immunocompromised status represent a well-
established risk factor for Listeria CNS infection. Listeria
abscess within a metastatic tumor is very rare and only one
case is reported as of our knowledge (►Table 1). In 2013,
Stöve et al reported a case of cerebral Listeria abscess in a
70-year-old woman with gastric cancer.9 However, Listeria
abscess being reported within an intracerebellar metastatic
space-occupying lesion is for the first time (►Table 1).

L. monocytogenes gains access to the CNS by transporting
across the blood-brain or blood-choroid barriers within
circulating leukocytes by a phagocyte-facilitated (Trojan
horse) mechanism, direct invasion of blood-brain or
blood-choroid endothelial cells by extracellular blood-
borne bacteria, or retrograde migration into the brain
within the axons of cranial nerves.10 Most cases of
Listeria brain abscess occur in patients with underlying

Fig. 6 Carcinoma cells in the lower part and sheets of neutrophil
polymorphs in the upper part (hematoxylin and eosin stain �10).

Fig. 7 Carcinoma cells in a background of sheets of neutrophil
polymorphs (abscess) (hematoxylin and eosin stain �40).

Fig. 8 Positive CK7 immunohistochemical staining in tumor cells
(HRP streptavidin technique �40).

Fig. 9 Immunohistochemical staining for thyroid transcription
factor1 showing positive staining in tumor nuclei and negative
staining in background inflammatory cells (HRP streptavidin
technique �20).
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hematologic malignancies or in those receiving solid organ
transplants.11–13

Listeria brain abscess is associated with positive blood
culture in 85% patients and concomitant meningitis in
nearly 25% patients.12,13 The high rate of positive blood
culture suggests that the pathogenesis of Listeria brain
abscess is secondary to spread from invasion of blood
stream.13 Blood cultures are considered as a sensitive
diagnostic tool for Listeria brain abscesses. In our case, the
patient did not have any fever, and blood cultures were not
done before the surgical intervention. The high vascularity
of the metastatic lesion in the brain seen in the MRI of our
patient probably contributed to the development of the
abscess within the tumor.

The differential diagnosis of ring-enhancing lesions in
conventional MRI other than necrotic tumor and abscess are
high-grade glioma, granuloma, resolving hematoma,
subacute infarction, demyelination, and CNS lymphoma in
patients with AIDS.

Diffusion-weightedMRI, magnetic resonance spectroscopy,
and magnetic resonance perfusion are advanced techniques
that would provide important physiologic and metabolic
information to differentiate between these lesions.

When a lesion demonstrates both ring enhancement and
central restricted diffusion, the differential is very much
narrowed. Although the most likely diagnosis is abscess,
necrotic tumors need exclusion as there has been a few
reported cases of necrotic tumors with restricted
diffusion.11,12 The possible explanation for diffusion
restriction in abscess is increased protein concentration in
the form of highly viscous mucin, cellularity, or intracellular
hemoglobin states (intracellular oxy-, intracellular deoxy-,
and intracellular methemoglobin).

Toh et al14 showed that cerebral abscess wall possessed
low rCBV due to poor vascularity of the capsular wall,
whereas necrotic tumor possessed an elevated rCBV due
to neo-angiogenesis. Kamble et al15 have also showed that
perfusion can differentiate between various ring-enhancing
lesions.

Hence, overall features suggested cerebellar metastasis.
Metastasis to the cerebellum is a frequent complication in
patients with primary malignancy. Coexistence of abscess in
a CNS metastasis is a rare event. Imaging may not identify
both when they coexist. It is important to be aware that
brain metastasis can also be infected.

Approximately 20% of all listeriosis patients succumb to
infection despite early aggressive treatment, with
particularly elevated case fatality rates in those who are
immunocompromised or have an underlying illness or
malignancy. Skogberg et al demonstrated 32% mortality in
those with underlying disease or in those receiving
immunosuppressant medications, whereas no deaths were
observed in healthy patients.16

Goulet et al demonstrated up to 40% mortality among
those with L. monocytogenes bacteremia complicating a
malignancy, with the highest incidence of infection
occurring in patients with chronic lymphocytic leukemia
and liver cancer and the highest case fatality rate in those
with lung and pancreatic cancers.17 Our patient with the
metastatic brain lesion and abscess within the tumor
survived the infection with L. monocytogenes, probably
due to the surgical intervention associated with drainage
of the abscess followed by administration of recommended
antibiotic regimen ampicillin along with gentamicin.

There are currently no large controlled trials comparing
treatments for listeriosis. Generally, ampicillin is considered

Table 1 Clinical summary of abscesses coexisting with metastatic carcinoma

Author Year Age/sex Region Symptom Organism Outcome

Rodriguez et al.21 1986 28/M Parietal Fever,
headache,
nausea

Salmonella
enteritidis

–

Ng and Lozano22 1996 79/F Posterior fossa Nausea, truncal
ataxia

Haemophilus
parainfluenzae

Deatha

Kovacic et al.23 2004 66/M Posterior fossa Nystagmus, gait
disturbance

Propionibacterium
acnes

Death

2004 72/M Posterior fossa Headache, gait
disturbance

Staphylococcus spp. Deatha

Moiyadi and Shetty24 2010 36/F Frontal Elevated
intracranial
pressure

Acinetobacter
baumannii

Favorable

Goto et al25 2012 58/M Posterior fossa Truncal ataxia Unidentified Favorable

Stöve et al9 2013 70/F Parieto-occipital
region

Disturbed
consciousness

Listeria
monocytogenes

Favorable

Present case 2016 58/F Posterior fossa
(intracerebellar)

Headache and
imbalance

L. monocytogenes Favorable

Abbreviations: F, female; M, male; spp., species.
aNeurologically favorable just after surgery but died due to systemic disease.
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the treatment of choice. Both penicillin and ampicillin are
effective for therapy of L. monocytogenes infections, and
high-dose intravenous ampicillin18,19 is recommended
for Listeria brain abscess. The addition of gentamicin
should be considered for synergistic effect with ampicillin.
For patients allergic to penicillin, trimethoprim-
sulfamethoxazole that is bactericidal against Listeria in
vitro is the drug of choice. Despite the broad range of in
vitro activity of the third-generation cephalosporins, they
are ineffective for therapy against L. monocytogenes. Hence
in empiric therapy of meningitis (and other CNS infections)
in the elderly and immunocompromised, addition of
ampicillin to ceftriaxone is recommended and will cover
L. monocytogenes as well. Vancomycin is ineffective despite
being sensitive in vitro, and intraventricular administration
may be effective. Chloramphenicol has been associated with
an unacceptable failure rate in Listeria meningitis. Surgical
drainage is indicated if the abscess is greater than 2.5 cm.20

Patients with a Listeria brain abscess should receive
treatment for at least 6 weeks and be followed by serial
neurologic imaging, with MRI as the preferred modality.
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