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CT Features of Early Listeria 
monocytogenes Cerebritis 

Listeria monocytogenes is a relatively uncommon pathogen affecting infants or adults 
with predisposing conditions, such as cirrhosis, diabetes mellitus, autoimmune disease, 
renal transplants, and solid and Iymphoreticular malignancies. Cerebral parenchymal 
involvement is rare and consists of focal cerebritis, which may progress to abscess 
formation. This article presents three cases of early Listeria monocytogenes cerebritis, 
two of which demonstrated ill-defined superficial areas of low attenuation with curvilinear 
gyral enhancement and one of which demonstrated a deep, low-attenuation lesion with 
faint surrounding enhancement. Although these findings are nonspecific, their early 
recognition in the proper clinical setting may help institute early antibiotic therapy, which 
appears to be successful without surgical intervention. 

Listeria monocytogenes rarely involves the cerebral parenchyma. We report the 
cranial CT features of three cases in which such involvement was present, two of 
which demonstrate superficial lesions with low attenuation and curvilinear gyral 
enhancement. These findings have not been noted previously in the early phase of 
the infection. The third case shows a deep, low-density lesion with faint ring 
enhancement, although no suppurative lesion was later seen on necropsy. 

Case Reports 

Case 1 

A 23-year-old man was admitted with a severe headache of 5 days' duration. He had a 2-
month history of idiopathic thrombocytopenic purpura, for which he had been receiving 
Prednisone, 80 mg/day. At the time of admission , his steroid dose had been tapered to 10 
mg/day. Five days before admission , he developed dizziness, diplopia, severe headache, and 
emotional lability. Lumbar puncture, performed the next day, was normal except for an 
opening pressure of 300 mm H20 . On admission , the patient was febrile (T 103.8°F) and 
showed signs of meningeal irritation. CT showed an ill-defined, superficial area of low 
attenuation in the left parietal lobe with curvilinear gyral enhancement (Fig . 1). A repeat lumbar 
puncture showed a pressure of 225 mm H20 and 300 WBC/hpf (14% P, 77% L, 7% M), with 
a protein value of 36 mg/dl and a glucose level of 68 mg/dl. CFS and blood cultures were 
positive for Listeria monocytogenes , and the patient was treated successfully with a 4-week 
course of intravenous penicillin . 

Case 2 

A 34-year-old woman with systemic lupus erythematosus and end-stage renal disease had 
received a living renal allograft from an HLA-identical donor in August 1983. This was followed 
by standard immunosuppressive chemotherapy. In November 1983 she was admitted to the 
hospital with generalized seizures, fever (T 103°F), and focal neurologic findings referrable to 
the right cerebral hemisphere. CT showed an ill-defined superficial area of low attenuation in 
the left parietal lobe, associated with faint curvilinear gyral enhancement (Fig. 2). Lumbar 
puncture was remarkable for pleocytosis (30 WBC: 32 P, 21 L). CSF cultures were negative, 
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whereas the blood cultures were positive for Listeria monocytogenes. 
The patient was treated with intravenous penicillin for 4 weeks; her 
fever subsided and CT scans showed a decrease in the size of the 
right parietal lesion. Her neurologic symptoms resolved except for 
mild residual slurring of speech. In March 1984 she was readmitted 
with a 5-day history of severe right-sided headache and fever (T 
101 OF). Her neurologic examination showed no interval change since 
her previous admission. Liver function tests showed a dramatic 
elevation. Two days later, the patient became confused and somno
lent. At this time, serologic examination became newly positive for 
HBsAg. (Antibodies to HBsAg were negative.) She continued to show 
clinical deterioration and died 18 days after her final admission. 

Case 3 

A 19-year-old woman had been diagnosed as having acute mye
logenous leukemia. She relapsed after chemotherapy and twice 

Fig. 1.-Nonenhanced CT (A) shows iiI-de
fined region of low attenuation in left parietal 
area involving white matter, with curvilinear gyral 
enhancement (8). 

Fig. 2.-Nonenhanced CT (A) shows iII-de
fined area of low attenuation in right frontopari
etal area with mass effect. Enhanced CT (8) 
shows faint curvilinear gyral enhancement su
perficially and deep, ill-defined ring enhance
ment. 

underwent bone marrow transplantation. Three days after receiving 
her second transplant, she became febrile and blood cultures were 
positive for Listeria monocytogenes . She was started on ampicillin 
intravenously. Two days later she developed generalized seizures. 
Lumbar puncture showed pleocytosis (60 WBC: 95% Pl. CSF cul
tures were positive for Listeria monocytogenes . The patient remained 
asymptomatic for 2 weeks, at which time she developed generalized 
seizures and lethargy and was readmitted. 

Lumbar puncture revealed an elevated protein level of 120 mg/dl 
and pleocytosis (117 WBC: 83% Pl. CT showed a low-attenuation 
area in the right parietal lobe, extending into the right basal ganglia 
and associated with faint curvilinear enhancement along its periphery 
(Fig. 3). The patient continued to have focal motor seizures. Two 
days after this final admission she developed respiratory distress and 
died. 

At necropsy, there was no disseminated meningitis. Upon section
ing, there was expansion and pink-green discoloration of the deep 
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Fig. 3.-Nonenhanced CT (A) shows deep 
ganglionic area of low attenuation with mass 
effect. Enhanced CT (8) shows faint curvilinear 
enhancement around periphery of zone of low 
attenuation (arrowhead) as well as vague gyral 
enhancement (arrow). 

hemispheric structures of the right cerebral hemisphere extending 
from the anterior margin of the putamen to the thalamus, with 
involvement of the intervening lentiform nucleus and the internal 
capsule. Microscopically, the lesion consisted of multifocal perivas
cular and parenchymal foci of inflammatory cells with some focal 
necrosis. Organisms were seen with both Hand E and Gram stains, 
and with the latter they appeared as Gram-positive rods and were 
mostly present in the cytoplasm of the macrophages. Within the 
lesions there were necrotic small vessels, many containing fibrin 
thrombi, and there was fibrin leakage into the damaged parenchyma 
and diffuse edema. 

Discussion 

Listeria monocytogenes was first implicated as a cause of 
human disease by Nyfeldt in 1929 [1]. Since then , there have 
been numerous reports of this infection. In 1967, an associ
ation between Listeria and malignant disease was empha
sized [2]. Since then, a number of factors have led to an 
increase in human Listeria infections. Chemotherapy and 
radiation therapy have prolonged the survival times of individ
uals with Iympho-proliferative [ 3, 4] and solid [5, 6] malignan
cies; unfortunately, these patients have suffered a concomi
tant increase in opportunistic infections. Renal transplantation 
with iatrogenic immunosuppression has also exposed a large 
number of patients to infectious complications. Other suscep
tible groups include pregnant women, diabetic patients, and 
patients with liver cirrhosis [7, 8]. 

Listeria monocytogenes is a facultative intracellular Gram
positive pathogen. The organism is usually of low virulence 
but depends on its ability to survive and replicate within host 
phagocytes. Resistance to this organism is generally as
sumed to be associated with the appearance of cellular 
immunity, consisting of immunologically committed lympho
cytes and the effector cells: the activated macrophage that 
possesses an enhanced ability to phagocytose and destroy 
intracellular pathogens [9, 10]. Animal experiments have 

shown that corticosteroids suppress the production of the 
immunologically committed lymphocyte in the spleen, thereby 
enhancing the susceptibility to Listeria infection [11]. In mice, 
resistance to Listeria may be reduced by cytotoxic agents 
such as azathioprine and cyclophosphamide [12]. 

In a recent review of 102 cases [13], the major manifesta
tion of listeriosis was meningitis in 50% of the patients, 
parenchymal disease of the CNS in 9%, and primary bacte
remia in 30%, with an overall mortality rate of 25%. Prominent 
clinical features of meningitis include ataxia, tremors, sei
zures, and altered consciousness. CSF findings are variable, 
and the result of Gram stain is usually negative. Nonmeningitic 
infections of the CNS are characterized by an acute onset of 
hemiparesis or cranial nerve palsies. Blood cultures, in this 
form, almost invariably yield Listeria monocytogenes [14]. 

CT scan abnormalities have not been reported in meningeal 
Listeria infections, but might conceivably be similar to the 
findings seen in acute bacterial meningitis in the immunocom
petent host. Since the first report of a brain abscess by 
Buchner and Schneierson in 1968 [7], there have been reports 
of seven patients with Listeria infections who had distinct 
macroscopic abscesses [15-20]. CT findings were reported 
in two cases [21 , 22] and were described as low-density 
areas with faint ring enhancement. To our knowledge, the CT 
features seen in the first two cases we are reporting-namely , 
superficial low-attenuation regions with gyral, curvilinear en
hancement seen early in the clinical course of events-have 
not been previously reported . The third case we report dem
onstrates a faint ring-enhancing lesion involving the parietal 
lobe and extending into the basal ganglia, with features similar 
to the case reported by Lechtenberg et al. [21 ]. 

Summary 

Infections due to Listeria monocytogenes are relatively un
common and are usually restricted to infants or adults with 
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predisposing conditions, such as cirrhosis , diabetes mellitus, 
autoimmune disease, renal transplants, and solid and Iym
phoreticular malignancies. Cytoxic and corticosteroid chemo
therapy also appear to be predisposing factors. The infection 
most commonly affets the meninges, and no CT abnormalities 
have been described to date. Parenchymal involvement is 
rare and consists of focal cerebritis, which may progress to 
macroscopic focal suppuration . The first two cases we report 
demonstrate the CT findings seen in the early cerebritis form. 
To our knowledge, these have not been described to date. 
They consist of ill-defined areas of low attenuation with cur
vil inear gyral enhancement. Although these findings are non
specific, their early recognition in the proper clinical setting 
should suggest Listeria infections. Early antibiotic therapy 
appears to be successful without surgical intervention [23]. 
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