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In short: in many parts of Africa: 
Infections are main cause of

symptomatic/ secondary seizures
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neurocysticercosis, cerebral malaria, toxocarosis,  
acute bacterial meningitis, viral encephalitis,
cerebral abscess, sub-, epidural empyema, 
CNS tuberculosis (esp. tuberculomata)
febrile convulsions in early childhood



NEUROCYSTICERCOSIS AND OTHER HELMINTHIC DISEASES
ACUTE BACTERIAL MENINGITIS

BRAIN ABSCESS
ACUTE VIRAL ENCEPHALITIS

CHRONIC MENINGITIS INCL GRANULOMA (TB)
CEREBRAL MALARIA AND OTHER PROTOZOAL DISEASES

FREQUENT CAUSES OF 
- SYMPTOMATIC EPILEPTIC SEIZURES IN THE ACUTE PHASE

- SYMPTOMATIC POSTENCEPHALITIC EPILEPSIES
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In NCC: best way of sz control:
terminate the ACTIVE infection
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In NCC always add Corticosteroids
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Viral Meningoencephalitis

Neuro-ICU Innsbruck

in viral encephalitis: 
incidence of epileptic seizures :33.6%

mainly generalized seizures: 66.4%

encephalitic patients with sz:     -more involvement of cortical regions in imaging
-higher level of glucose in CSF
-prognosis slightly poorer



Acute viral Meningoencephalitis

Neuro-ICU Innsbruck

• after prodromal „signs and symptoms“ , incl fever

- headache

- behavioural disturbance

- disorientation

- confusion

- hallucinations

- somnolence/sopor/coma

- Focal or generalized epileptic seizures

- focal neurology

- Meningism (frequently only mild)
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Herpes simplex I Meningoencephalitis

Neuro-ICU Innsbruck

Clinically indicative for Herpes simplex-Virus-1 Encephalitis (HSVE):

➔ Acyclovir i.v. and Neurocritical Care Unit



Herpes simplex I Meningoencephalitis

Neuro-ICU Innsbruck

Signs and Symptoms

1. Flu like prodromal stage

2. Focal encephalitic stage: 

aphasia, mono- or hemiparesis, 

(pseudo-)psychotic symptoms

seizures, focal, generalised
impairment of consciousness
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Most frequent Indications for NICU admission:

- impairment of consciousness

- epileptic seizures, status epilepticus

- ventilation, airways

- impairment of swallowing



Viral Meningoencephalitis

Neuro-ICU Innsbruck

Neuro-/intensive care management:

• Brain edema (dexamethasone?, decompressve-craniectomy?)

• Anticonvulsive Therapy in status epilepticus

• Analgesics and sedative drugs

CAVE: Neuroleptic drugs!

• optimal temperature management

• Therapeutic Hypotherma? 

• Multimodal Neuromonitoring



Neuro-ICU Innsbruck
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TBE: the older the more likely encephalitic
course
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Epidemiology of brain abscess

incidence  0,4 – 1,3 /100.000 persons/year nowadays

decreasing  incidence over decades
by improvement of the general health and medical access of the 
population (-> data South Africa, USA)

in childhood by early diagnosis and treatment of otitis, sinusitis 
(Brasilia: 26% vs 11%)

higher incidence in risk groups (-> immunosuppression)

male-to-female sex ratio of 2:1 to 3:1

median age of 30-40 years (meta-analysis of ~ 10 000 cases)

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Goodkin, Saez-Llorenz, Brouwer, Sonneville
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Pathogenesis

highly susceptible to bacterial infections once the blood-brain barrier has 
been crossed- preexisting lesion necessary (necrosis, ischemia, hypoxia) 

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Focal infection of the brain - Abscess formation

Early cerebritis (day 1 – 3) 

perivascular inflammatory response 
surrounding the necrotic center, no ring on CT

Late cerebritis (day 4 – 9)

central necrosis 

Early capsule formation (day 10 – 13) 

accumulation of fibroblasts and 
neovascularization

Late capsule formation (beyond day 14) 

host defenses act to wall off the abscess 
well-formed capsule
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Etiology

responsible for 40-50%  of brain abscess
focus

− middle ear, mastoid cells, paranasal sinuses
− cranial trauma (-> bone fragments, wound 

contamination)
− post neurosurgery
− (in close relationship to the primary infection) 

typically located in frontal and temporal lobe

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Contiguous spread (per continuitatem) 
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Etiology

responsible for 30-40%

endocarditis (13-23%, “multiorgan involvement”)

pulmonary infections

dental abscesses (↑Laulajainen-Hongisto A et al, Infect Dis 2016)

osteomyelitis, intraabdominal infections, skin infections etc

tend to develop in the area supplied by the middle cerebral artery

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Hematogenous dissemination
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University Hospital Innsbruck, Austria

Division of Neurocritical Care

Headache is the leading symptom (82% [64-97%])

focal clinical signs can be very subtle

classic triad of fever, headache, and  focal neurologic deficits in <20%

Brouwer et al, Neurology 2014

Clinical signs and symptoms

Seizures: 25%
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University Hospital Innsbruck, Austria
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CSF examination

NO routine CSF examination in brain abscess!

only in very selected cases with risk – benefit weighing

risk of cerebral herniation

risk of abscess rupture leading to ventricular empyema or pyocephalus

worsening of outcome!

normal CSF analysis does not exclude brain abscess

Diagnostic approach
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CSF examination

no routine examination in brain abscess!

only in very selected cases with risk – benefit weighing

risk of cerebral herniation

risk of abscess rupture leading to ventricular empyema or pyocephalus

worsening of outcome!

normal CSF analysis does not exclude brain abscess

Blood examination

aerobic and anaerobic blood cultures prior to antimicrobial therapy (~30% pos) 

Leucocyte count, and serum C reactive protein increased in ~60%

may be abnormal in most differential diagnosis

Diagnostic approach
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University Hospital Innsbruck, Austria

Division of Neurocritical Care

Treatment

surgery

(also for diagnosis)

appropriate 

antibiotic therapy

eradication of the

primary source
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stereotactic aspiration > 1cm Ǿ by neuro - navigation

continuous drainage of abscess has to be considered

> 2,5cm Ǿ
periventricular location with high risk of intraventricular rupture

➢ reduction of abscess size, decrease of ICP
➢ microbiological examination

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Neurosurgery
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appropriate emipric antibiotic therapy depends on

-activity against the suspected or proven infecting flora (-> focus?)

-capacity to penetrate the brain tissue and intracranial pus

-good long-term safety profile (Cave: encephalopathy, seizures, 
ataxia) 

-administrable both intravenously and orally

as soon as possible

starting after stereotactic aspiration depends on time of availability, 
patient‘s comorbidity, size and location of abscess

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Antibiotic therapy
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H.M., 

University Hospital Innsbruck, Austria

Division of Neurocritical Care

focal spread

hematogeneous
spread

„streptococci“

„staphylococci“

„anaerobes“
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University Hospital Innsbruck, Austria

Division of Neurocritical Care
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University Hospital Innsbruck, Austria

Division of Neurocritical Care

Cave: 
MRSA
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University Hospital Innsbruck, Austria

Division of Neurocritical Care

3rd or 4th cephalosporin*

+ metronidazole

+ oxacillin/ vancomycin/ linezolid/ rifampicin…

Empirical antimicrobial therapy in the immunocompetent

*alternatively meropenem



39

University Hospital Innsbruck, Austria
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Empirical antimicrobial therapy in the immunocompromised

Bone marrow and solid organ recipients

Aspergillus spp., Candida spp., Nocardia, Toxoplasmosa gondii, 
atypical mycobacteria

3rd cephalosporin + metronidazole
+ trimethoprim–sulfamethoxazole or sulfadiazine (Nocardia spp) 
+ voriconazole (Aspergillus)

AIDS patients

Toxoplasmosa gondii, Cryptococcus neoformans, Listeria monocytogenes, 
Mycobacterium spp., Aspergillus, Candida spp

+ pyrimethamine plus sulfadiazine (if antitoxoplasma IgG pos.)

Suspected M. tuberculosis

isoniazid, rifampin, pyrazinamide, ethambutol
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University Hospital Innsbruck, Austria

Division of Neurocritical Care

CONTROVERSIES

Abscess irrigation -> yes/no

Corticosteroids
only in patients with significant edema for max 5 days
decreased antibiotic penetration into the abscess

Continuing anaerobic therapy in case of negative microbiology

microbiological results might not identify all pathogens

neurotoxicity of metronidazole

Duration of therapy and when to switch from iv to po
at least 4-6 iv weeks duration according to therapy response
1-2 weeks iv and then po (Neurosurgery Working Party of the 
British Society for Antimicrobial Chemotherapy 2000)



41

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Treatment

surgery

(also for diagnosis)

appropriate 

antibiotic therapy

eradication of the

primary source
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Improved over the last decades gradually

70% good outcome (minimal neurologic 
sequelae)

Mortality 

declined from 40% in 1960 to 15% in the 
past decade

Hydrocephalus ± ventriculitis ±
pyocephalus

mortality up to 85%

University Hospital Innsbruck, Austria

Division of Neurocritical Care

Complications and outcome 
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Diagnosis Cerebral Malaria:
1) History (of exposure)

2) Impairment of consciousness, „severe prostration“, epileptic seizures, focal neurological signs and 

symptoms.
3) Positive blood smear
4) Malaria retinopathy



CEREBRAL MALARIA

Neuro-ICU Innsbruck

Exactly this excitotoxic cascade may be responsible for provoking overt or subtle epileptic 
seizures in patients with CNS infection thereby deteriorating the prognosis of these 
patients.

Therefore:
➔ avoid neuroleptics and barbiturates
➔ be generous with sedatives/anticonvulsants (benzodiazepines, midazolam, 
even ketamine)
➔ avoid hyperpyrexia

majority: cerebral malaria
no benefit
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University Hospital Innsbruck, Austria
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Thank you


