
 

III./5.2. Encephalitis
Encephalitis is divided into two major groups: encephalitis of primarily infectious origin
(viral) and of non-infectious origin, e.g. encephalitis related to cancer or autoimmune
disorders. In paraneoplastic encephalitis, onconeural antibodies are found within the
neurons, while in limbic encephalitis antibodies are produced against cell surface
structures, such as ion channels or receptors.

Epidemiology

Tick-born encephalitis is endemic in Hungary; its incidence varies every year. The
average incidence is 4/100,000/year.

Etiology

The main pathogens of viral encephalitis are the arboviruses. The disease is transmitted
to humans by vector animals, such as mosquitoes or ticks. Ticks are the predominant
vectors of encephalitis in Hungary, whereas in the USA they are the infected mosquitoes
(e.g. St. Louis, California encephalitis). HSV-1 encephalitis is also common, which
spreads by coughs and sneezes. Less common causes of viral encephalitis include
enteroviruses, mumps, and rabies virus.

Paraneoplastic encephalitis is the “distant effect” of certain cancers in the body, which
do not directly involve the central nervous system. Small cell lung cancer, breast or
ovarian cancers are among the causes of paraneoplastic encephalitis.

Pathology

In encephalitis, inflammation affects the entire brain tissue with perivascular
lymphocytic infiltration. Inflammation leads to cell death, inclusion body deposition in
neurons (e.g. in rabies, Negri bodies are seen in hippocampal neurons and Purkinje-
cells), and finally results in gliosis.

Arbovirus encephalitis is seasonal; its incidence is highest in summer or early fall.
Ninety-five percent of cases are asymptomatic. The disease has two phases: in the first
phase general symptoms (fever, fatigue, headache, weakness) are seen; neurological
symptoms appear only in the second phase. When the inflammation reaches the spinal
cord (encephalomyelitis), proximal muscle weakness (shoulder and pelvic muscles) also
develops.

In HSV-1 encephalitis, the temporal lobe is predominantly involved, its symptoms are
typical for temporal lobe dysfunction. The infection begins with stomatitis or
pharyngitis, and then the virus reaches the trigeminal sensory ganglion (Gasser) via the
sensory nerves (trigeminal nerves) Here the virus is stored in an inactive form, and after
secondary activation the infection reaches the temporal lobe cell by cell and the
mediobasal part of the frontal lobe through the sensory projections.

In paraneoplastic encephalitis caused by lung cancer or ovarian cancer, typical
antibodies – so called onconeural antibodies – are detected in the serum of patients.
These antibodies (anti-Hu in small cell lung cancer or anti-Ri in ovarian cancer) are
produced against intraneural antigens. Inflammation affects mainly the brainstem and the
ascending reticular activating system. In limbic encephalitis, antibodies are produced
against cell surface antigens such as receptors (e.g. in anti-NMDA receptor antibody
mediated encephalitis, which is often related to ovarian teratoma).

Clinical signs and features



Leading symptoms in encephalitis include fever, headache, seizures, and sudden
alteration of consciousness.

In arbovirus encephalitis, disease course is generally mild; altered consciousness with
seizures is present for a short period of time. However, HSV-1 encephalitis always
results in residual symptoms such as aphasia, memory and learning deficit, and
symptomatic epilepsy, due to temporal lobe damage.

In paraneoplastic encephalitis, the main symptom is decreased level of consciousness
due to the damage of the ascending reticular activating system.

Anti-NMDA receptor antibody mediated encephalitis begins with a flu-like prodromal
period, followed by disorientation, confusion, paranoid delusions, and psychotic
symptoms with hallucinations; thus patients are often first admitted to psychiatric wards.
Later in the course of the disease, dyskinesia (typically perioral), seizures and autonomic
dysfunction (hypotonia, brady/tachycardia) are seen.

Diagnosis

In EEG, diffuse slow waves are typical in encephalitis (Fig. 3).

In CSF, fluid mild pleocytosis (< 100 lymphocytes / μl) and moderately elevated protein
content (0.4-0.8 g/L) are seen. However, a normal CSF does not exclude the diagnosis of
encephalitis! If HSV-1 encephalitis is suspected, PCR examination of the CSF is the
most sensitive diagnostic tool.

Neuroradiological (MRI / CT) examination may also confirm the diagnosis of
encephalitis. Temporal lobe edema, then ischemic lesion with hemorrhagic
transformation is seen on MRI or CT images in HSV-1 encephalitis. In limbic
encephalitis, MRI images show increased signal intensity in the hippocampal region in
T2-weighted and FLAIR sequences (Fig. 4).

Fig. 3: EEG: Diffuse slow waves in encephalitis Fig. 4: Temporal lobe damage in HSV-1 encephalitis

Treatment

The treatment of viral encephalitis is symptomatic; 95% of patients recover
spontaneously.

There is no specific therapy against tick-born encephalitis, but it may be prevented by
vaccination. If HSV-1 encephalitis is diagnosed or suspected, treatment with
acycloguanosine (acyclovir) should be immediately started.

The identification of the primary tumor and its treatment is the most important measure
in paraneoplastic encephalitis. In autoimmune encephalitis (e.g. anti-NMDA receptor
antibody mediated encephalitis), immunotherapy (e.g. plasma exchange, IVIG, steroid)
is recommended.


