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Case Report: Para-infectious
cranial nerve palsy after
bacterial meningitis
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Francesca Rinaldi* and Marco Puthenparampil

*Neurology Unit, Azienda Ospedaliera di Padova, Padova, Italy, 2Department of Neuroscience,
Universita degli Studi di Padova, Padova, Italy, *Neuroradiology Unit, Azienda Ospedaliera di
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A 27-year-old woman was admitted to our hospital for fever, associated with
headache, nausea, and vomiting, and she rapidly developed mild left facial
nerve palsy and diplopia. Neurological examination revealed mild meningitis
associated with bilateral VI cranial nerve palsy and mild left facial palsy. As
central nervous system (CNS) infection was suspected, a diagnostic lumbar
puncture was performed, which revealed 1,677 cells/ul, 70% of which were
polymorphonuclear leukocytes. Moreover, multiplex PCR immunoassay was
positive for Neisseria meningitidis, supporting the diagnosis of bacterial
meningitis. Finally, IgG oligoclonal bands (IgGOB) were absent in serum and
cerebrospinal fluid (CSF). Therefore, ceftriaxone antibiotic therapy was started,
and in the following days, the patient’s signs and symptoms improved, with
complete remission of diplopia and meningeal signs within a week. On the
contrary, left facial nerve palsy progressively worsened into a severe bilateral
deficit. A second lumbar puncture was therefore performed: the CSF analysis
revealed a remarkable decrease of pleocytosis with a qualitative modification
(only lymphocytes), and oligoclonal IgG bands were present. A new brain MRI
was performed, showing a bilateral gadolinium enhancement of the
intrameatal VII and VIII cranial nerves bilaterally. Due to suspicion of para-
infectious etiology, the patient was treated with oral steroid (prednisolone 1
mg/kg/day), with a progressive and complete regression of the symptoms. We
suggest that in this case, after a pathogen-driven immunological response
(characterized by relevant CSF mixed pleocytosis and no evidence of IgGOB), a
para-infectious adaptive immunity-driven reaction (with mild lymphocyte
pleocytosis and pattern Il IgGOB) against VII and VIII cranial nerves started.
Indeed, steroid administration caused a rapid and complete restoration of
cranial nerve function.
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Introduction

Neisseria meningitidis is a Gram-negative diplococcus that
can cause invasive meningococcal disease, such as bacterial
meningitis. It is a member of the normal nasopharyngeal
microbiome, and it can spread via aerosol or through oral and
nasal secretions (1). Surveillance data from 25 European
countries during 2004-2014 showed an annual incidence of
invasive meningococcal disease ranging from 0.3 and 2.9 cases
per 100,000, with a significantly decreasing annual trend in most
countries (2). Nevertheless, N. meningitidis is associated with
substantial mortality (5%-10%) and severe permanent
disabilities, such as cognitive defects, hearing loss, vision
deficits, and epilepsy (3-5).

Case description

A 27-year-old Italian woman living in London who returned
to Italy recently suddenly presented fever, sore throat, headache,
nausea, vomiting, and transient binocular diplopia (for the disease
timeline see Figure 1). After 6 days, she went to the emergency
department. At the first evaluation, she had no alteration of
consciousness, and her vital signs were normal. Her previous
medical history was unremarkable except for increased activity
levels of coagulation factors (factor II, IX, and X) and vaccination
for meningococcus C in 2009 and SARS-CoV-2 in August 2021
(two doses of RNA-based vaccine). Laboratory findings included
increased leukocytes count (29,010 cells/ul), neutrophils especially
(25,670 cells/ul), and a remarkable C-reactive protein (CRP) (390
mg/dl) and procalcitonin (2.70 ng/ml) increase. Neurological
examination was normal, with no evidence of symptoms
reflecting meningeal irritation. The head CT scan was normal.
Therefore, the patient was admitted to an internal medicine
division. However, the following day (7 days after the first
symptom suggestive of infection), the patient rapidly developed
progressive diplopia with evidence of bilateral abducens nerve
palsy, mild left facial nerve palsy with involvement of both
superior and inferior branches, nuchal rigidity, and Laségue’s
sign. As meningitis was suspected, a diagnostic lumbar puncture
was performed. At visual inspection, the collected cerebrospinal
fluid (CSF) wasturbid and cloudy. Standard analysis showed the
presence of pleocytosis (1,677 cells/ul, 70% of which were
polymorphonuclear leukocytes), increased protein (0.90 g/L) and
lactate concentrations (6.0 mmol/L), and decreased CSF glucose
concentration (1.2 mmol/L). The diagnosis was bacterial
meningitis, and antibiotic therapy based on ceftriaxone 4 g/day
was started after the admission to our neurology unit. Based on
the multiplex PCR immunoassay for the rapid diagnosis of
infectious meningitis, which provided results in a few hours and
showed the presence of N. meningitidis W135 serogroup,
antibiotic therapy was confirmed. Isoelectric focusing did not
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reveal any IgG oligoclonal band (Pattern I). In the next few days,
the patient’s signs and symptoms started to rapidly improve, with
complete remission of diplopia and meningeal signs within a
week. Also, blood cultures resulted positive for N. meningitidis,
further confirming the infection.

Brain magnetic resonance imaging (brain MRI) with
gadolinium contrast was performed, with evidence of
leptomeningeal T2/fluid-attenuated inversion recovery
(FLAIR) signal hyperintensities at the level of transverse
sinuses, with concurrent gadolinium-based enhancement at
diffusion-weighted imaging (DWI) sequences; these findings
were compatible with the presence of leptomeningeal purulent
material. No cranial nerve enhancement was observed.

However, after the complete remission, left facial nerve palsy
progressively worsened into a severe bilateral deficit. No serum
antibodies against GM1, GM2, GDla, GD1b, or GQlb were
detected. A second lumbar puncture was therefore performed on
day 10 of hospitalization: the CSF was clear, and its analysis
revealed a remarkable decrease of pleocytosis (103 cells/pl) with
a qualitative modification (only lymphocytes) and reduced
amount of protein (0.75 mg/dl). Interestingly, oligoclonal IgG
bands (pattern III: oligoclonal IgG in CSF with additional
identical bands in CSF and serum) were present (Figure 2). A
follow-up brain MRI with gadolinium contrast was performed
11 days after the first MRI scan: a reduction of the hyperintensity
of the leptomeninges at the level of the transverse sinuses and
bilateral pathologically relevant gadolinium enhancement in VII
and VIII cranial nerves’ intrameatal tract bilaterally were
observed. As a para-infectious process was suspected, oral
steroid therapy was started based on prednisolone 1 mg/kg/
day (weight 50 kg) for 5 days, followed by a subsequent decalage
for the next 2 weeks, with complete and persistent regression of
the symptomatology. Follow-up brain MRI with gadolinium
contrast after 4 months showed no facial nerve abnormalities,
and the patient did not develop any additional symptoms.

Discussion

The clinical onset of the patient’s disease was quite slow and
benign for N. meningitidis, which typically develops very rapidly.
However, the initial presentation of meningococcal disease with a
flu-like illness and prodromal symptoms (such as fever, headache,
and respiratory and gastrointestinal symptoms) is often reported
(6). Cranial nerve palsies during acute bacterial meningitis are not
uncommon, as they can be present at the onset or during the
infection in 9%-12% of adult patients (7-9). Particularly,
oculomotor, abducens, facial, and glossopharyngeal cranial
nerve disorders are often observed (7). Nevertheless, cranial
nerve palsy in N. meningitidis infections is rarely described, and,
to our knowledge, only a few cases in adult patients and one
pediatric case have been reported in recent times (10-13).
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Complete resolution of binucular diplopia;
progressive bilateral facial nerve palsy
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Disease timeline. In this timeline are displayed clinical (shown in blue) and CSF (in purple) changes in relation to antibiotic course (in red) and
steroid therapy (in green). On the bottom, MRI T1-weighted imaging with gadolinium contrast performed after 18 days from clinical onset (A)
demonstrated bilateral pathologically relevant gadolinium enhancement in VII and VIII cranial nerves’ intrameatal tract bilaterally (red arrows),

which was not present in the first MRI (B). CSF, cerebrospinal fluid.

The pathological basis for cranial nerve palsies is not always
clear, but it is believed that it might be determined by either the
increased intracranial pressure or the meningeal inflammatory
reaction adjacent to the cranial nerves (5). In our case herein
reported, we first observed a bilateral abducens nerve palsy and
associated binocular diplopia, present from the beginning of the
infection, and improved when antibiotic therapy was initiated,
suggesting a cause directly related to Neisseria infection.

The absence of any pathological findings along the VI cranial
nerve observed by the MRI might suggest that its deficit might be
determined by intracranial hypertension. On the contrary, bilateral
facial nerve palsy developed with different characteristics. First,
from a radiological point of view, the first MRI with gadolinium
contrast performed at the beginning of the infection did not show
T2/FLAIR signal intensities or contrast enhancement of the seventh
cranial nerves, while pathological gadolinium enhancement was
observed only after about 2 weeks from the clinical onset when the
infectious process was almost remitted. The normal facial nerve can
show various enhancement patterns in MRI sequences; however,
intense enhancement of the intrameatal segment, as we observed in
our case, can be considered pathological and is often described in
Bell’s palsy, owing to the breakdown of blood-peripheral nerve
barrier and the subsequent diffusion of contrast into the
endoneurial space (14).
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Moreover, from an immunological point of view, oligoclonal
bands were observed in the second analysis of the cerebrospinal
fluid, while they were completely absent in the analysis performed
in the diagnostic phase 9 days earlier. The presence of identical
oligoclonal IgG bands in CSF and serum may be a common finding
in acute bacterial meningitis, as a consequence of the systemic
immune response; however, oligoclonal IgG band patterns
suggestive of intrathecal immunoglobulin production are less
common (15), although they are well characterized in chronic
bacterial meningitis, such as lymphocytic meningoradiculitis due
to Borrelia burgdorferi (16) and tuberculosis meningitis (17).

Finally, from a therapeutic point of view, although a mild left
facial nerve deficit was already present during admission to our
unit, it gradually worsened after ceftriaxone administration, with
progression in severe left palsy and development of contralateral
facial nerve deficit. Eventually, the bilateral deficit rapidly
improved with oral steroid therapy, with complete remission
of the symptomatology.

The Infectious Diseases Society of America (IDSA) guidelines
recommend the use of dexamethasone (0.15 mg/kg) for 2-4 days
with the first dose administered 10-20 min before, or at least
concomitant with, the first dose of antimicrobial therapy in adults
with suspected acute bacterial meningitis. The use of corticosteroid
therapy administered in the initial phase of infection showed a
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CSF 1gGOB pattern modification. When the first lumbar puncture was performed at the beginning of the infection, no oligoclonal bands in CSF
or serum were found (pattern 1) (A), while after 11 days of antibiotic therapy, there was presence of a few CSF-restricted oligoclonal bands
(triangle) together with mirror serum—CSF bands (diamond) (pattern I1l) (B). CSF, cerebrospinal fluid; IgGOB, IgG oligoclonal bands.

lower rate of neurological sequelae in adult patients (i.e., seizures
and focal neurological deficits). Also, it is associated with reduced
mortality in Streptococcus pneumoniae meningitis, but not in N.
meningitidis or Haemophilus influenzae meningitis (18). In our
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case, the patient did not receive any steroids before starting
antibiotic therapy. Although the use of corticosteroids in the early
phase of the disease, through the downregulation of pro-
inflammatory cytokine production, may be effective in decreasing
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pathophysiologic consequences of the inflammation induced by
bacterial meningitis (blood-brain barrier (BBB) permeability
increase, which determines cerebral edema, intracranial
hypertension, and neuronal injury) (19), the effect on BBB might
limit or slow immunity recruitment within the CNS. In our case,
since neurological symptoms rapidly improved, we decided to delay
steroid administration. Despite that there was no evidence that the
para-infectious mechanism would be prevented by steroid
administration, we cannot exclude that in our case an early
administration of dexamethasone would have prevented
secondary transient autoimmune reactivity.

Taking into account all those findings, we believe that the
bilateral involvement of the facial cranial nerve and the late clinical
progression of its deficit may have been not directly related to
meningeal inflammation or other acute infectious causes but to
some indirect para-infectious inflammatory process.

Cranial nerve neuritis has been described as a rare para-
infectious manifestation of viral diseases (20-22). To our
knowledge, our case could be the first report of para-infectious
cranial nerve palsy associated with acute bacterial meningitis.
Interestingly, a full recovery from bilateral facial nerve palsy was
achieved with oral steroid therapy, which exerts its effects through
immunosuppressive action, suggesting a possible role of the immune
response in the development of the nerve deficit, as the oligoclonal
IgG bands’ finding may also indicate. Since steroid administration in
bacterial meningitis might prevent also para-infectious central and
peripheral nervous system involvement, our case report suggests that
steroid administration also rapidly improves meningitis.

Data availability statement

The original contributions presented in the study are
included in the article/supplementary material. Further
inquiries can be directed to the corresponding author.
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