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Abstract

Neurolisteriosis is a foodborne infection of the central nervous system that is easily misdiag-

nosed, especially in healthy adults with atypical symptoms. A 50-year-old man presented with a 3-

day history of distortion of the oral commissure. Facial neuritis was diagnosed and treated with

intravenous dexamethasone. His condition deteriorated rapidly, and he presented with a slow

pharyngeal reflex, stiff neck, and signs of peripheral facial paralysis. Brain magnetic resonance

imaging revealed multiple ring-enhanced foci in the brainstem. Routine and biochemical cerebro-

spinal fluid (CSF) analyses showed increased white blood cells and microproteins. Blood culture

and high-throughput genome sequencing revealed Listeria monocytogenes DNA in the CSF.

Ampicillin, amikacin, and meropenem were administered, and the patient was transferred from

the intensive care unit to a standard medical ward after 2 months. The patient could walk and eat

normally; however, he required intermittent mechanical ventilation at 11 months after discharge.

Although L. monocytogenes meningitis is rare in healthy immunocompetent adults, it must be

considered as a differential diagnosis, especially in adults whose conditions do not improve

with cephalosporin antibiotic administration. L. monocytogenes rhombencephalitis mimics facial

neuritis and develops quickly. Prompt diagnosis is essential for rapid initiation of antibiotic therapy

to achieve the best outcome.

1Department of Neurology, The Third Affiliated Hospital

of Shenzhen University, Shenzhen, China
2Department of Neurology, Shenzhen University First

Affiliated Hospital, Shenzhen, China
3Department of Neurology, The Third People’s Hospital

of Yiyang City, Yiyang, China

4Department of Laboratory Medicine, The Third Affiliated

Hospital of Shenzhen University, Shenzhen, China

Corresponding author:

Liming Cao, Department of Neurology, The Third

Affiliated Hospital of Shenzhen University, 47 Friendship

Road, Luohu District, Shenzhen City 518000, China.

Email: caolm-2007@163.com

Journal of International Medical Research

49(1) 1–8

! The Author(s) 2021

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/0300060520982653

journals.sagepub.com/home/imr

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits

non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed

as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0003-2836-9347
mailto:caolm-2007@163.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/0300060520982653
journals.sagepub.com/home/imr


Keywords

Listeria monocytogenes, meningoencephalitis, neurolisteriosis, facial paralysis, case report, Bell’s

palsy

Date received: 21 September 2020; accepted: 27 November 2020

Introduction

Listeriosis is a rare disease, with a reported

annual incidence of 4.4 per 1 million indi-

viduals,1 and typical symptoms include

fever, body aches, and gastrointestinal

symptoms such as diarrhea.

Immunocompromised, elderly, and preg-

nant individuals, as well as newborns, are

most susceptible. Listeria monocytogenes is

a Gram-positive facultative intracellular

bacillus, and its transmission occurs

mainly through the consumption of con-

taminated food. L. monocytogenes causes

one of the most life-threatening bacterial

infections of the central nervous system

(CNS). Manifestations include meningitis,

meningoencephalitis, and rhombencephali-

tis, and it is the third most common cause

of bacterial meningitis.2 L. monocytogenes

encephalitis has high mortality and neuro-

logical sequelae rates, at 20% and 68%,

respectively.3 At present, reports of L.

monocytogenes meningitis in immunocom-

petent and healthy adults with atypical ini-

tial symptoms (similar to facial neuritis) are

limited. Such cases are easily misdiagnosed,

and use of steroid therapy can endanger the

patient’s life. Therefore, we report a case of

severe, invasive L. monocytogenes rhomben-

cephalitis mimicking facial neuritis in a

healthy middle-aged man, and we present

a comprehensive review of the literature to

summarize similar reports.

Case report

In January 2018, a 50-year-old man was

admitted to our hospital with a 3-day

history of distortion of the oral commis-
sure. He had dizziness, headache, malaise,
and vomiting beginning 3 days before
admission. A shallow nasolabial sulcus on
the left side, distortion of the oral commis-
sure, and weakness in closing the left eye
subsequently appeared. The patient had
no diplopia, dysdipsia, hemiplegia, or limb
numbness, and he was lucid and alert.
Diagnoses of acute upper respiratory tract
infection and peripheral facial neuritis had
been considered at another hospital. The
patient was previously diagnosed with
tuberculosis at 4 years old; he reported
that the tuberculosis had long been cured,
and he had no history of immunodeficiency.
He had no history of major trauma, toxic
exposure, smoking, alcoholism, drug abuse,
or hereditary disease. His family denied any
history of unpasteurized buttermilk
consumption.

A physical examination on admission
revealed a blood pressure of 135/
85mmHg, temperature of 36.5�C, and
pulse rate of 85 bpm. He had no signs of
meningismus or other neurological irregu-
larities. The patient’s white blood cell
count (10.61� 109/L), fasting blood glucose
level (6.3mmol/L), and glycosylated hemo-
globin level (6.1%) were slightly increased,
whereas his serum creatinine, cholesterol,
C-reactive protein, creatine kinase, and pro-
calcitonin levels were normal. The blood
coagulation parameters were within
normal limits. Tests for antibodies to
human immunodeficiency virus and
Treponema pallidum were negative.
Emergency head computed tomography
(CT) showed no apparent abnormalities
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(Figure 1a). Chest CT showed chronic-

appearing fibrotic streaks in both lungs.

Peripheral facial neuritis was diagnosed;

the patient was admitted, and dexametha-

sone (10 mg/day) was administered intrave-

nously (iv) for 3 days.
The patient then developed a headache,

dysdipsia, malaise, and fever (39.2�C) 3

days after hospitalization, and a physical

examination at that time showed neck stiff-

ness and slowness of the pharyngeal reflex,
along with signs of peripheral facial paral-

ysis. The facial nerve, glossopharyngeal

nerve, and meninges were considered affect-

ed; however, the nature of the lesion was

unknown. No apparent abnormality was

found in a head CT re-examination
(Figure 1b). The patient’s condition

Figure 1. Computed tomography (CT), magnetic resonance imaging (MRI), and blood culture results. (a)
Head CT showing no apparent abnormality after admission. (b) The patient’s condition worsened; however,
head CT re-examination showed no apparent abnormality on the third day after admission. (c) T1-weighted
image (WI) showing low-signal midbrain lesions (arrow). (d) T2-WI showing a hyperintense dorsal pontine
lesion (arrow). (e) Diffusion WI showing no abnormal signal in the midbrain. (f) A high apparent diffusion
coefficient was observed in the midbrain lesions (arrow). (g) Fluid-attenuated inversion recovery sequence
showing hyperintense lesions (arrow) in the dorsal lower pons. (h–k) Gadolinium-enhanced MRI showing
multiple ring-enhanced lesions in the (h) left midbrain (arrow), (i) medulla oblongata, (j) dorsal upper
medulla oblongata (arrow), and (k) dorsal lower pons (arrow). (l) Listeria monocytogenes was cultured from
peripheral blood. The tryptone soy blood agar plate produced round bacterial colonies with neat edges and
central uplifting; the surfaces were smooth and whitish gray.
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worsened rapidly, and he developed somno-
lence, aphagia, and slurred speech. Brain
magnetic resonance imaging (MRI)
(Figure 1c–k) performed 4 days after admis-
sion showed multiple abnormal foci in the
brainstem. The cerebrospinal fluid (CSF)
opening pressure was 245mmH2O.
Routine CSF testing showed a markedly
increased white blood cell count
(8.35� 108/L). Biochemical CSF examina-
tion showed a potassium concentration of
2.5mmol/L, chloride concentration of
144mmol/L, glucose concentration of
3.0mmol/L, and microprotein concentra-
tion of 2.19 g/L. No organisms were
observed on Gram, India ink, or acid-fast
staining.

The patient was considered to have a
tuberculous or bacterial intracranial infec-
tion and was transferred to the intensive
care unit (ICU). He underwent physical
cooling using an ice blanket and ice cap
and was given anti-infective and antiviral
medications (ceftriaxone, 2 g iv every 12
hours; ganciclovir, 0.25 g iv every 12
hours). Furthermore, he underwent intra-
cranial decompression using mannitol and
symptomatic and supportive treatment in
the ICU. Further examination revealed neg-
ative tests for influenza A and B viral anti-
gens and anti-Toxoplasma antibodies. Two
days later, L. monocytogenes (Figure 1l) was
isolated from the blood culture and was
identified by time-of-flight mass spectrom-
etry, but no abnormality was found in the
CSF culture. Genetic identification of CSF
pathogens by high-throughput genome
sequencing found only L. monocytogenes
(sequence number 210).

The patient’s condition quickly pro-
gressed to respiratory failure; thus, mechan-
ical ventilation was initiated. Based on the
sequencing and antimicrobial susceptibility
testing results, anti-infectives (ampicillin,
1 g iv every 8 hours; amikacin, 0.4 g iv
every 12 hours; and later, meropenem, 2 g
iv every 8 hours) were administered, and the

patient was transferred from the ICU to a
standard medical ward after 2 months. The
patient could walk and eat normally; how-
ever, damage to the respiratory center
resulted in central respiratory insufficiency,
and he required intermittent mechanical
ventilation at the 11-month post-discharge
follow-up visit. He was satisfied with his
treatment and recovery.

Discussion

This case of severe, invasive L. monocyto-
genes rhombencephalitis mimicking facial
neuritis in a healthy middle-aged man
showed that the disease can be easily mis-
diagnosed in this population. Moreover,
this case showed that observation of ring-
enhanced brainstem lesions on MRI and
high-throughput genome sequencing results
are important for accurate diagnosis.
Furthermore, this case showed that the
choice of proper antimicrobials is key to a
successful therapy.

L. monocytogenes is routinely described
as an opportunistic bacterium, and it typi-
cally infects pregnant women, newborns, the
immunocompromised, and older adults. As
in healthy adults, it is very rare in healthy
children4 beyond the neonatal period. The
cause of L. monocytogenes encephalitis in
healthy adults may differ from that in
patients with immunodeficiency.

The main transmission route of L. mono-
cytogenes infection is the digestive tract,
from which it is absorbed into the peripheral
blood. From the peripheral blood, it can
access the CNS by crossing the blood–
brain barrier.5 Most patients have gastroin-
testinal symptoms (Table 1);6–10 however, as
in this case, they often do not have a clear
history of contaminated food ingestion.

Some patients with L. monocytogenes
encephalitis show mild symptoms and
have a good treatment response.7

However, the disease can be aggressive, as
in the case of our patient.
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L. monocytogenes rhombencephalitis
typically has a biphasic course, with non-
specific prodromal symptoms such as
fever, malaise, fatigue, headache, nausea,
and vomiting, followed by any combination
of cranial nerve palsies, ataxia, hemiparesis,
hypesthesia,2 and altered consciousness. L.
monocytogenes rhombencephalitis develops
quickly and is often complicated by sepsis
and respiratory failure.11 Common clinical
findings include fever (57%), headache
(57%), and focal neurological signs
(64%).11 L. monocytogenes rhombencepha-
litis should be differentiated from tubercu-
lous meningitis; both have similar CSF and
brain MRI abnormalities, but L. monocyto-
genes rhombencephalitis often presents with
high fever and progresses rapidly. Listeria
may be identified in CSF cultures and much
more rarely in blood cultures. L. monocyto-
genes rhombencephalitis should be distin-
guished from cryptococcal meningitis and
other types of bacterial encephalitis. MRI
usually shows multiple ring-enhanced
lesions in the brainstem,7,9 as was observed
in this case. With its high resolution, high-
throughput genome sequencing is a prom-
ising technique for pathogen identification.

In general, penicillin, ampicillin,12 and
amoxicillin are effective treatments for L.
monocytogenes infection, but some strains
are resistant. Thus, effective antibacterial
agents, such as trimethoprim-sulfamethoxa-
zole,13 meropenem, linezolid, and aminogly-
cosides,12 should be selected with the
guidance of an antimicrobial sensitivity
test. Guidelines recommend early steroid
therapy for facial neuritis;14 however,
patients with neurolisteriosis receiving
adjunctive dexamethasone have higher mor-
tality,15 and this treatment could aggravate
conditions in patients without effective anti-
biotic treatment, as in this case. The treat-
ment course with effective antibiotics should
be at least 21 days. Because L. monocyto-
genes has a natural resistance to cephalospo-
rin antibiotics, L. monocytogenes should be

considered when third-generation cephalo-

sporins are not effective against bacterial

encephalitis. The empirical treatment of

bacterial meningitis should include agents

effective against listeriosis.16 The survival

rate is greater than 70% when appropriate

antibiotic therapy is initiated early.17

Younger, immunocompetent individuals

with L. monocytogenes meningitis have

favorable disease outcomes.8 However,

approximately 60% of survivors develop

neurological sequelae.17 Timely and effec-

tive antibacterial therapy is crucial to

improving the prognosis.
We searched the PubMed database for

the Medical Subject Heading terms “facial

paralysis/cranial nerve injuries” and

“Listeria monocytogenes/Listeria” in differ-

ent combinations, but no case similar to

ours was found. It is necessary to further

study L. monocytogenes encephalitis with

atypical initial symptoms to aid early

identification.
In conclusion, although Listeria menin-

gitis is rare in healthy, immunocompetent

adults, it must be considered in the differ-

ential diagnosis, especially in those whose

disease conditions do not improve with

cephalosporin antibiotic treatment.

L. monocytogenes rhombencephalitis devel-

ops quickly, and prompt diagnosis of

L. monocytogenes encephalitis, which

mimics facial neuritis, is essential so that

adequate antibiotic treatment can be initi-

ated and the best outcome is achieved.
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