CNS Infections
Anatomical Considerations
CNS is sequestered from the rest of the body.
At the foramen magnum, the dura frees from the bone and forms an epidural space around the 
spinal cord.  Epidural infections usually arise from bone infections.  When infections 
penetrate into the subdural space, infection spreads over (usually one) hemisphere.
Pathogens in the subarachnoid space grow logarithmically and spread through the whole CNS.
The BBB excludes most microorganisms, but also immune cells, antibodies, complement, phagocytes.

Still, most pathogens, especially encapsulated bacteria, invade the CNS via the blood.

Meningitis
In neonates, bacterial meningitis is usually E.coli, Group B Strep, or Listeria.

In babies and adults, bacterial meningitis is usually H. influenzae.

In adults, bacterial meningitis is also caused by Neisseria meningitidis or Strep pneumococcus.

In college students it’s usually N. meningitidis.

Viral meningitis is much more common than bacterial, and usually self-limiting.  Often caused by 
enteroviruses in the summer to fall.
	Type of Infection
	Immune cells
	Pressure
	Protein
	Glucose

	Viral Meningitis
	Mononuclear
	Normal
	Slightly elevated
	Normal

	Bacterial Meningitis
	Polymorphonuclear
	High
	Very elevated
	Very low


Meningitis usually presents with a triad of headache, fever, and neck rigidity.  

Neck flexion hurts and may promote leg flexion (Brudzinski’s sign, Kernig’s sign).


Collection of pus at the brainstem causes palsy of CN 6-8 and CSF flow obstruction.

**Treatment of community-acquired meningitis is Cefotaxime + Vancomycin, and Ampicillin if 
there is immunodeficiency.
Bacterial Brain Abscesses
Abscesses of pus develop from direct implantation (from nose, ears, sinuses) or from hematogenous 
spread.  Bacterial endocarditis is a huge risk factor for hematogenous spread to the brain.
Abscesses contain mixed flora, often with Staph aureus, Strep, enterobacteria, and bacteroides.
Abscesses sometimes present with a triad of headache, focal signs, and seizures.  Often no fever.
On MRI there will be a bright rim around a dark cavity of pus.  Spinal tap will show sterile CSF.
Spinal abscesses develop in diabetics or IV drug users.  These are characterized by pain, and are 
surgical emergencies.

**Treatment of brain abscesses starts with surgery, followed by Cefotaxime + Metronidazole, 
and Nafcillin or anticonvulsants if needed.  Do not use steroids!!
**Viral Encephalitis
Whereas bacteria cause abscesses of brain tissue, viruses cause widespread encephalitis.
The most common encephalitic viruses include enteroviruses, mumps, and HSV.
The only viral encephalitites that are emergencies are HSV and epidemic arboviruses (West Nile 
virus, Japanese encephalitis, etc.)
HSV is acquired in childhood, and remains dormant in the trigeminal and other ganglia.  It can 
travel along nerve fibers to the temporal and frontal lobes.  Affects both neurons and glia.
Arboviruses travel in the blood, and cause a diffuse infection of neurons only.

Viral encephalitis presents with fever, headache, vomiting, seizures, hemiparesis, and hyper-reflexia.  
Only HSV causes hallucinations, aphasia, and bizarre behavior.  Treat as an emergency!

West Nile virus causes motor weakness that looks like Guillan-Barre.  Treat as an emergency!
A spinal tap will show mononuclear cells, slightly elevated protein, and normal glucose.  
Elevated pressure is common, and is what kills patients.
**Treatment for viral encephalitis is only given for HSV infections!  Give Acyclovir.

Syphilis
Secondary syphilis (a few months after infection) causes a benign mild meningitis with ocular inflam.
Tertiary syphilis may cause stroke, progressive dementia, or tabes dorsalis (inflammation of the 
meninges around the spinal nerve roots).
Lyme Disease
Caused by Borrelia burgdorferi, transmitted by the Ixodes tick.

Early on, it causes mild meningitis with rash.

Within a year, patients develop meningoencephalitis, cranial nerve palsies, and peripheral 
neuropathy (radiculopathy).
CSF will be highly abnormal in all regards.

Prions
Prion diseases are “Transmissible Spongiform Encephalopathies” caused by infectious agents 



without nucleic acids.

Prions are misfolded proteins, which are themselves infectious by causing other proteins to misfold.  
They resist sterilizing procedures.
Creuztfeld-Jakob disease (CJD) is a pre-senile dementia causing death within six months.


CSF will be abnormal, and will carry a specific marker called “protein 14-3-3.”
**New-variant CJD is CJD in young people, characterized by dementia, ataxia, paresthesias, and 
amyloid plaques.  It is likely caused by transmission from mad cows.

Infections in Immunocompromised Patients
Impaired humoral immunity:  encapsulated bacteria (H. influenzae, Strep pneumo) and enteroviruses.
Impaired T-cell immunity:  toxoplasmosis, cryptococcus neoformans, CMV, JCV.  


After development of an AIDS opportunistic infection, lifelong suppressive 
antimicrobials are necessary.
(Raymond removed a table classifying the immune deficiencies associated with various infections, cancers, and immunosuppressive treatments.)
Cryptococcus neoformans
In AIDS patients, causes meningitis with headache, fever, vomiting, altered mentation.
Neck stiffness is UNcommon.  CSF has normal protein and sugar, but high pressure.

May form bubble-like “cryptococcomas” in the basal ganglia.  
Treated with Amphotericin B, then lifelong suppression with Fluconazole.
(Raymond removed an image of cryptococcal pathology.)

Toxoplasmosis
T. gondii causes necrotic abscesses in all parts of the brain, but especially basal ganglia.

Toxoplasmosis is a reactivation of latent organisms acquired as a child.  It causes meningitis with 
headache, fever, siezures, and altered mentation, developing over days to weeks.

Treated with Pyrimethamine and Sulfadiazine.
**Progressive Multifocal Leukoencephalopathy  (PML)

Caused by JC virus (a type of papovavirus).  Attacks oligodendrocytes, causing CNS demyelination.
This demyelination is ever-increasing, forming multiple asymmetric foci in the white matter.

MRI shows a “cortical ribbon” in white matter.

**Progressive hemiparesis, hemianopsia, aphasia, ataxia, but no fever or headaches.  Motor deficits.
HIV dementia

Symptoms of HIV dementia include cognitive, behavioral, memory, balance, gait, 

and motor dysfunction.  Language is usually spared.

MRI shows deep diffuse white matter hyperintensities.

Pathology shows reactive astrocytes, microglial nodules, and giant cells.
(Raymond removed an MRI image showing white matter hyperintensities.)
