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CNS INFECTIONS (cont’d)
**We got a new handout today on encephalitis and abscesses.  We also discussed the cases Dr. Injeyan handed out last week.  Please make sure you get both from him.

ENCEPHALITIS

(slide 1)

Definition: inflammation of the brain parenchyma (brain tissue)

Pathologic characteristics:
(what you’d see if you took a slice of infected brain tissue and put it under the microscope)

1) perivascular cuffs of lymphocytes

-the lymphocytes in the CSF infiltrate the brain tissue and

 accumulate around blood vessels

2) inclusion bodies
-little bunches of viral particles, crystallized proteins, etc.

 located within neurons

-stain very well

-there are different types that are often specific to a particular viral infection


ex: Negri bodies


-a type of inclusion body found only in 



 rabies encephalitis
3) neuronophagia 
-refers to the process in which phagocytic cells, primarily

 polymorphonuclear cells (PMNs), enter the infected brain 

 tissue to get rid of the infected neurons

-under the microscope will appear as a bunch of cellular

 debris surrounded by phagocytes 

(slide 2)

Etiology:
a) viral – the most common cause of encephalitis (and meningitis) 

 ex: Herpes Simplex Virus (HSV)




       Cytomegalovirus (CMV)

       HIV

       Measles, Mumps, Rubella (MMR)

       Polio

       Rabies

       Arboviruses (arthropod-borne viruses)


      Ex: West Nile Virus
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b) bacteria – ex: Listeria, Mycobacteria
c) fungi – ex: Cryptococcus, Coccidioides
d) protozoa – ex: Toxoplasma, Plasmodium
(recall: P. malariae causes malaria (a blood disease).  

  The Plasmodium species that leads to encephalitis is 

   P. falcipeum)


e) prions – ex: Mad Cow Disease (Creutzfeldt-Jacob disease)

f) post-infectious/post-vaccinal – ex: Subacute sclerosing panencephalitis

(slide 3)
-this slide shows that different types of viral encephalitis affect different areas of the brain

-in other words, the various forms of viral encephalitis tend to localize to specific brain regions

HSV
temporal lobe

prions
cerebral cortex, cerebellum

rabies
brain stem, cerebellum

progressive multifocal leukoencephalopathy 
cerebral white matter

subacute sclerosing panencephalitis
cerebrum

von economo encephalitis
midbrain, hypothalamus

polio
anterior horn cells and bulbar motor nuclei

-by performing a neurological exam on a patient with encephalitis, one can often make conclusions about the infectious agent



ex:

· temporal lobe encephalitis – patient will present with hearing 

          deficits

· cerebral cortex encephalitis – patient may present with a mixture 

of motor, sensory, cognitive, or 

behavioral deficits

progressive multifocal leukoencephalopathy – caused by the latent, slow-growing







       JC virus






     -this virus is present in many people but







      usually only causes encephalitis in the 







      immunocomprimised







     -a demyelinating disease
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subacute sclerosing panencephalitis (SSPE) – develops as a secondary disease to







 measles or a live- measles vaccine







-usually affects children







-occurs due to latent measle viruses that 







 can hide in neurons for up to ten years







 -by some unknown mechanism, the virus 







 suddenly begins to multiply 







-signs and symptoms are associated with







 frontal lobe lesions






      ex:
-inability to learn








-behavioral changes  

von economo encephalitis – affects the midbrain and hypothalamus and therefore leads





to severe lethargy

(slide 4)
Clinical:
· CNS dysfunction – the bottom line is that different viruses affect different neurons

   and you get etiologic specificity to the affected brain site

· CSF – not as much as a diagnostic tool as it is with meningitis

         -with viral encephalitis, you’ll get increased lymphocytes while the protein

   and glucose levels will remain relatively unchanged (same as with viral

   meningitis)

· Diagnostic criteria – MRI, CT scans, and other imaging modalities are useful

                 in diagnosing encephalitis (MRI is the best for imaging

     inflamed brain areas)

    -however, a biopsy is required to make a definitive diagnosis
Treatment:
· antiviral drugs

· anti-inflammatory drugs

*At this point, we discussed Case #1 from last week.  I have summarized the most pertinent points

Important patient info:

-fever

-stiff neck

-photophobia

-headache

-age (20)

09/05/03    Amy Butt (416) 423-0538

PA 3202
page 4 of 4

Differential diagnoses: (this is Dr. Injeyans list)

· meningitis 

· encephalitis

· stress related neck injury

· septicemia

· lyme disease

· respiratory tract infection

· stroke

Definitive diagnosis:
-this is a case of sub-acute viral meningitis (70-80% of viral meningitis cases are subacute)

-some of the class thought it was bacterial meningitis



-it is not bacterial because the signs and symptoms are subacute


acute = signs and symptoms appear within 24 hours



-most commonly seen with bacterial meningitis



subacute = signs and symptoms appear within days 



-most commonly seen with viral meningitis




-also seen in uncommon forms of bacterial meningitis

Common causes of meningitis:

Viruses

S. pneumoniae
N. meningititis (most common in young adults)

H. inflluenzae (most common in young children)

Treponema pallidum


-recall that this is the bacteria that causes syphilis

-can cause CNS disorders (i.e. meningitis) in the late stages of syphilis and in cases of congenital syphilis 


-uncommon 


-causes subacute signs and symptoms (unlike the other bacteria listed)

-Dr. Injeyan pointed out that S. pyogenes and N. gonorrhoea do NOT cause meningitis so look out for these on an exam!

-he also stated that had this young man come into his office initially, he would probably have treated him


-but Dr. Injeyan also stressed the importance of performing additional tests on a


 patient that present with a fever (i.e. meningeal irritation tests)

Summary:
bacterial meningitis – acute, septic, pyogenic (pus producing)

viral meningitis – subacute, aseptic, non-pyogenic 

