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Objectives

 To identify causes of CNS infections

 To identify presentations of CNS 
infections

 To identify treatment options of CNS 
infections



• Meningitis

– Acute

– Subacute/chronic

• Encephalitis

– Acute

– Chronic

CNS Infections

Space lesions

– Brain abscess

– Epidural abscess

– Subdural empyema

• Encephalomyelitis

– Acute

– Chronic

Diffuse infection



Meningitis

• Inflammation involving the arachnoid, pia

mater & the interposed CSF in the

subarachnoid space

• Extends throughout the subarachnoid

space around the brain, spinal cord &

ventricles



Acute Bacterial Meningitis
Risk Factors

• Extremes of age

• Crowded conditions

• Terminal complement deficiency

• Splenectomy

• Sickle cell disease

• Alcoholism

• Cirrhosis

• CSF leak

• CSF shunt

• Sinusitis, otitis media, brain abscess

• Recent neurosurgical procedure



Pathophysiology

• Pathogens reach the CNS either by

hematogenous spread or direct extension

• Virulence factors:

– IgA proteases allow bacteria to adhere to

nasopharyngeal mucosa

– Capsule inhibits phagocytosis & comple-

mediated bactericidal activity

• Once bacteria reach CSF they multiply

quickly due to lack of host defenses  



Acute Bacterial Meningitis
Clinical Manifestations

• Headache, fever, meningismus, + altered

mental status

• Elderly may present with lethargy only

– May have nuchal rigidity w/o meninigitis

• Patterns of presentation

– Insidious development of symptoms 

– Acute, fulminant disease 

• Purpura, petechiae associated with

N. meningitidis

• Seizures occur in 20-30%



Physical Examination

• Vital signs, brief MSE

• Assess neck stiffness

• Kernig & Brudzinski signs

• Neuro exam

• General exam - include skin, ears, sinus,     



Clinical Examination

If fever, neck stiffness, & altered mental

status are ALL absent, the diagnosis of

bacterial meningitis is virtually eliminated

Kernig & Brudzinski signs have low

sensitivity but high specificity



Lumbar Puncture

• If acute bacterial meningitis is suspected, obtain CSF & blood cultures       

before neuroimaging

• If diagnosis is uncertain, a repeat spinal tap should be repeated in 8-

12 hours

• Pts with neurologic findings or papilledema usually have diseases 

other than acute bacterial meningitis; 

LP should be not be performed until imaging is performed

• With brain abscess, subdural empyema,

subdural hematoma or cerebral hemorrhage, LP may be 

catastrophic

• LP relative contraindications: infection of the underlying skin, 

significant bleeding disorder



LP Complications

• Brain herniation– Risk greatly increased with space occupying lesion

• Spinal hematoma with cord compression in patients with coagulopathy

• Infection

• Post-LP headache  - occurs in ~30%



CSF Opening Pressure

• Must be measured in the lateral decubitus

position with legs & neck in a neutral position

• Normal opening pressure = 5 – 19.5 cm CSF



Acute Bacterial Meningitis
CSF Microbiology

• Gram stain (+) in 60-90%

– In pts who received an antibiotic: 40-60% (+)

• Culture (+) in 70-85%

– <50% (+) in those partially treated

• False-negatives may occur in patients who are partially 

treated







Meningitis

 DIC

 Shock

 Subdural abscess

 Intracerebral abscess

 Epidural abscess

 Cerebral thrombosis



































Meninigitis

 Serious Infectious Disease

 Minutes Count

 Empiric Therapy is usually the first 
choice so need to know the risk 
groups

 Confirm with cultures and special tests

 Modify is necessary antimicrobial Rx



Thank You


