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Neurologic Infections

Tracey A. Cho, MD, MA, and Nagagopal Venna, MD, MRCP

INTRODUCTION

Infections can affect every part of the nervous system,
and presentations are diverse. The nervous system may
be primarily involved, or neurologic symptoms can de-
velop as a result of systemic infection. Except in cases of
penetrating head trauma or neurosurgery, most infec-
tions gain access via other parts of the body. Common
sources for brain and intraspinal abscesses include con-
tiguous spread from dental infection, sinusitis, or osteo-
myelitis and hematogenous spread from infected heart
valves or hardware. Meningitis may occur as a result of
spread from pneumonia, sinusitis, or otitis media.

The nature of neurologic infectious disease de-
pends on both host factors and microbial tropism. An
immunocompromised state (eg, HIV infection, post-
transplantation, hematologic or autoimmune disorder,
alcoholism, malnutrition, diabetes) may predispose
to a broader array of infections as well as more severe
manifestations of common infections. The extremes of
age also cause relative immunocompromise and lead to
different patterns of neurologic infection.

Many infections have geographic patterns of distribu-
tion, and travel history is an essential part of the evalu-
ation. In addition, certain seasonal and environmental
exposures are associated with increased risk for specific
infections and should be assessed in the proper con-
text. For example, mosquito- and tick-borne diseases
are more common in the late summer and early fall
in locations where these vectors are more prevalent,
intravenous (IV) drug use predisposes to intracranial
and epidural abscess, and swimming in fresh water may
expose patients to schistosomiasis and amoebae. Finally,
certain microbes have a tropism for different parts of the
nervous system. Bacterial meningitis in immunocompe-
tent adults is most commonly due to pneumococcus or
meningococcus, whereas the cause of intracranial ab-
scesses tends to be polymicrobial, including anaerobes.
Tuberculosis, syphilis, and borreliosis (Lyme disease)
affect almost every part of the central nervous system
(CNS). Herpes simplex virus type 1 (HSV-1) migrates
to the trigeminal ganglion and spreads to the temporal
and orbitofrontal brain parenchyma, while HSV-2 has
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a predilection for sacral dorsal root ganglia and may
cause recurrent meningitis or lumbosacral radiculitis.

Many neurologic infections are treatable, and knowl-
edge of proper diagnostic and treatment approaches can
lead to a good prognosis. With global travel and immigra-
tion on the rise, neurologists must be able to recognize
and triage patients with diverse neurologic infections.
By assessing for host factors and keeping in mind mi-
crobial tropism, the neurologist can narrow the possible
infectious differential. Evidence for systemic involvement
(clinical or based on diagnostic studies) can help secure a
diagnosis when direct CNS detection is not possible.

This manual approaches neurologic infections based
on the neurologic localization. Although not meant to
be a comprehensive review, several cases are presented
to illustrate the approach to infections of the nervous
system. Neurologic complications of HIV infection
were addressed in a previous manual.!

ACUTE BACTERIAL MENINGITIS

CASE | PRESENTATION

v. A 48vyearold man with no significant past
WES medical history presents to the emergency de-
partment (ED) with recent-onset fever, headache, neck
stiffness, and confusion. The patient was in his usual
state of health until the day prior to presentation, when
he developed right ear pain and drainage, followed by
fevers, chills, and headache. During the night he began
vomiting and became confused.

In the ED, the patient is febrile (103°F), confused, and
agitated, but he is awake and otherwise his examination is
nonfocal. He complains of a stiff neck. Physical examina-
tion reveals no rash or signs of pulmonary consolidation.
Otologic examination reveals purulent discharge from
the right ear. Acute bacterial meningitis is suspected.

¢ What are common causes of acute bacterial meningi-
tis? What is included in the differential diagnosis?

This patient has the classic syndrome of acute bacterial
meningitis, specifically fever, headache, neck stiffness, and
mental status changes. Forty percent to 50% of patients
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