
Meningitis & Encephalitis 



• Meningitis:

• Aseptic meningitis:

• Encephalitis

• Focal suppirative infections of CNS

• Para-meningeal infections

• Myelitis



•Meningitis:



• Aseptic meningitis:



• Encephalitis:



• Focal suppurative infections of CNS
• Brain abscess

• Subdural or epidural empyema



• Para-meningeal infections:
• Sinusitis

• Mastoiditis

• Cranial osteomyelitis



•Myelitis 

• In





Figure 22.2

The Meninges and 
Cerebrospinal Fluid



Etiology oF Bacterial Meningitis by age group

Newborn Period



Etiology of Bacterial Meningitis by age group

Children 1-23 months

• Streptococcus pneumoniae

• Neisseria meningitidis

• Group B streptococcus

• E. coli

• Haemophilus influenza type B



Etiology of Bacterial Meningitis by age group

Children  2 years

Streptococcus pneumoniae

Neisseria meningitidis





Table 22.1



• Occurs mostly in children (6 months to 4 years)

• Gram-negative aerobic bacteria, normal throat microbiota

• Capsule antigen type b

• Prevented by Hib vaccine

Haemophilus influenzae Meningitis



Figure 22.3





Neisseria Meningitis

(Meningococcal Meningitis)



Streptococcus pneumoniae Meningitis



Pathogenesis

Bacterial products (endotoxin, lipopolysaccharide)

Mediators: TNF, PAF, IL-1

Activation of WBC Endothelial injury Thrombosis

Vasogenic edemaCytotoxic edema

Increased ICP

Decreased 
Cerebral blood flow

Brain
damage





Clinical Manifestations of
Bacterial Meningitis



Clinical Manifestations of
Bacterial Meningitis





Seizures in Bacterial Meningitis



Seizures in Bacterial Meningitis



Clinical Manifestations of
Bacterial Meningitis



EVALUATION

• Lumber puncture and CSF analysis



Lumbar Puncture or Spinal Tap





Neuroimaging(CT brain)



Contraindication for LP



Cell count, differential and chemistry
Normal 
newborn

Normal 
children

Bacterial 
meningitis

Viral meningitis TB/fungal 
meningitis

WBC (mm3) 0-30 0-6 in >3months 

0-9 in 1-3 months

>1000 100-500 100-500

PMN (%) 2-3 0 >50* <40 <50

Protein (mg/dl) 20-150 15-45 >100 50-100 100-1000

Glucose (mg/dl) 30-120 40-80 <30 normal low-normal

CSF/blood 
glucose(%)

40-250 60-90 <50 normal low-normal

*10% of bacterial meningitis presents with lymphocyte predominance.



Interpretation of CSF

• WBC: 
• WBC >6 cells is abnormal(>3 months)

• WBC >9 cells is abnormal(1-3 months)

• WBC > 30 cells is abnormal (birth-1 month) 

.



Interpretation of CSF

• The presence of a single neutrophil in the CSF is considered abnormal (except in 
newborns)

• Glucose: <40 mg/dL or ratio of the CSF to blood glucose concentration is usually 
depressed (<0.5)

• Traumatic LP: should be treated presumptively for meningitis pending results of 
CSF culture.



Gram’s stain



Bacterial culture



Latex agglutination





Streptococcus pneumoniae



Listeria monocytogenes



Bacterial Meningitis
Normal Child Greater than One Month Old



Repeat lumbar puncture

Follow-up for sequelae



Dexamethasone for Bacterial Meningitis



Management of Pneumococcal Meningitis

Vancomycin

ceftriaxone

cefotaxime



Duration of treatment Bacterial Meningitis 



Causes of Prolonged or Recurrent Fever in children with Bacterial 
Meningitis



Indications for Repeat Lumbar Puncture



Indications for Neuroimaging of Head in Bacterial 
meningitis



Neuroimaging



Poor prognostic factors:

• ≥2 days of symptoms before admission.

• Etiology: Bacterial, especialy pneumococcal.

• The number of organisms.

• CSF sugar < 20 mg / dl at admission.

• Delayed sterilization of CSF : > 24 hours

• Coma

• Seizure after 72 hrs of admission, prolonged, or difficult to control

• Malnutrition 

• Focal neurologic deficits

• SIADH



Neurologic Sequelae of Bacterial 
Meningitis



Sensorineural Hearing Loss in 
Bacterial Meningitis



PREVENTION



Prognosis





Definition of Encephalitis in Children



How do they get there?



Where do they stay there?



Acute Viral Encephalitis























Causes Encephalitis in Children: Viruses



Causes: Bacteria



Causes: Fungi



Causes: Protozoa


