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Figure 3  A young man presenting with seizures and encephalopathy a week after a viral illness. Blood pressure was labile at 
presentation. Brain imaging shows characteristic T2 fluid-attenuated inverse recovery hyperintensities in the cerebellar (A) and 
subcortical (B and C) white matter. The lesions in the parasagittal frontal lobes show associated punctate gadolinium enhancement 
(C and D). Repeated MR scan of brain 3 weeks later was normal (not shown). The clinicordiological features are in keeping with the 
posterior reversible encephalopathy syndrome.

stroke-like events, and its presence may lead clini-
cians to suspect encephalitis.

Routine neuroimaging during an acute attack 
usually shows hyperintense T2 lesions in the grey and 
subcortical white matter, predominantly affecting 
temporal, parietal and occipital regions.31 The 
lesions cross vascular territories and spare the deep 
white matter. Although they may have associated 
enhancement, there is usually little to no restriction 
observed.31 CSF is usually acellular but may show a 
mild lymphocytic pleocytosis. Certain clues such as 
short stature, myopathy, cardiac abnormalities and 
family history of recurrent stroke should raise suspi-
cion.30 Blood and CSF lactate tends to be elevated 
during an acute attack.30 MR spectroscopy showing 
a large lactate peak and low ratio of N-acetyl aspar-
tate to creatine is supportive.31 The definitive diag-
nosis is through mitochondrial DNA studies.

Neoplasia
Temporal lobe tumours
Metastatic and primary CNS tumours can rarely present 
as acute encephalitis.32 Temporal lobe involvement may 
suggest herpes simplex virus encephalitis, but the MRI 
signal changes associated with tumours differ from 
viral encephalitis in that they tend to be unilateral and 
contiguous, although bilateral involvement can occur 
with gliomatosis or lymphomatosis cerebri (figure  4). 
Repeating imaging a few days after presentation can also 
be very helpful, as imaging changes in herpes simplex 
virus encephalitis evolve rapidly compared with those 
associated with neoplasm.

Intravascular large cell lymphoma
Intravascular large cell lymphoma is a rare subtype of 
large cell lymphoma that affects small blood vessels. 
Virtually any organ can be involved but CNS and cuta-
neous involvement is common, particularly in Western 
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Figure 4  A patient presenting with seizures and encephalopathy. Brain imaging shows T2 fluid-attenuated inverse recovery (FLAIR) 
hypreintensity in the right mesiotemporal structures (A) with associated cortical restriction on corresponding diffusion-weighted 
imaging and apparent diffusion coefficient map (C and D, arrows). An MR scan of brain, repeated 3 weeks later due to persistent 
encephalopathy (D), shows significant expansion of the T2 FLAIR signal abnormality in the right cerebral hemisphere. Brain biopsy 
was consistent with gliomatosis cerebri.

countries.33 Neurologically, it presents as a rapidly 
progressive encephalopathy. Constitutional B symp-
toms are very common as are skin manifestations.33 
Serum lactate dehydrogenase and beta-2-microglob-
ulin are frequently elevated but are non-specific.33 
Neuroimaging can be normal or show bilateral but 
asymmetrical signal change involving subcortical 
white matter and deep grey matter structures. There 
may be associated gyriform, perivascular or homog-
enous gadolinium enhancement, as well as restricted 
diffusion.

Stroke-like migraine attacks after cranial radiation (SMART)
SMART is a rare syndrome that occurs years after 
successful treatment of CNS neoplasia with thera-
peutic cranial irradiation. Clinically, it presents with 

recurrent attacks of headache associated with seizures, 
confusion and focal deficits.34 Neuroimaging shows 
increased T2 signal and swelling of cortical gyri with 
associated gadolinium enhancement within a previous 
radiation field.34 Both the neurological deficits and 
imaging abnormalities usually reverse but permanent 
sequelae are possible (figure 5).

Unusual presentations of infectious 
encephalitis (chameleons)
Paralytic rabies and viral acute flaccid paralysis
Rabies virus is usually transmitted to humans by bites 
from animal vectors. There are two clinical forms 
of the disease. Encephalitic rabies is by far the most 
common, and it occurs in 80% of cases35; paralytic 

 on M
arch 28, 2023 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1136/practneurol-2018-002114 on 16 M
arch 2019. D

ow
nloaded from

 

http://pn.bmj.com/


235Toledano M, Davies NWS. Pract Neurol 2019;19:225–237. doi:10.1136/practneurol-2018-002114

Review

Figure 5  a patient with a history gliobastoma multiforme treated with chemoradiation 2 years before, presenting with a 2-day 
history of headache, aphasia and right hemiparesis. Brain imaging shows fluid-attenuated inverse recovery imaging hyperinstensity 
and swelling (A, arrows) with associated gadolinium enhancement (B) and minimal restriction on corresponding diffusion-weighted 
imaging (C) and apparent diffusion coefficient MAP (D). An asterisk marks residual tumour.

rabies occurs in 20% of cases.35 Typically, the onset of 
clinical disease is between 20 days and 90 days from 
the time of exposure, but there have been documented 
incubation periods longer than a year. The earliest 
neurological manifestations are usually paraesthesia, 
pain and pruritus near the site of exposure.

►► In encephalitic rabies, this is followed by episodes of 
hyperexcitability, hallucinations, confusion and dysau-
tonomia punctuated by periods of lucidity. Hydropho-
phia is a distinct clinical feature. Progressive neurological 
deterioration leads to paralysis, coma and death.

►► In paralytic rabies by contrast, there is early prominent 
weakness that initially may affect only the bitten limb 
but invariably progresses to involve other limbs and 
bulbar muscles.35 Sphincter dysfunction, pain, pilo-
erection and sensory disturbances also occur. Hydro-
phobia is rare. Survival is longer, but patients eventually 
progress to coma and death. Clinically, paralytic rabies 
may resemble Guillain-Barré syndrome. A history of 
exposure to an animal bite may not always be clearly 
established. Symptoms at the local site, asymmetry, 

piloerection and early bladder dysfunction help differ-
entiate it from Guillain-Barré syndrome.

Other viruses that can present with flaccid paralysis 
include poliovirus, other enteroviruses (EV-70, EV-71 
and EV-68)36 and West Nile virus.37 The presenta-
tion is usually asymmetric and preceded by a viral 
prodrome with or without meningismus. The MR scan 
of spine usually shows short segmental and longitu-
dinally extensive spinal cord lesions. These preferen-
tially involve the grey matter and are associated with 
haemorrhagic necrosis.36 37

Symptomatic CSF HIV viral escape
Patients with HIV on combined antiretroviral therapy 
(cART) can present with neurological symptoms in the 
setting of suppressed peripheral viraemia and normal 
CD4 counts but ‘discordant’ elevation of CSF HIV RNA. 
Clinically, these patients tend to present with progressive 
cognitive decline, behavioural changes, ataxia, apraxia 
and focal deficits.38 Occasionally, they can present 
acutely with encephalopathy and seizures. MR scan of 

 on M
arch 28, 2023 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1136/practneurol-2018-002114 on 16 M
arch 2019. D

ow
nloaded from

 

http://pn.bmj.com/


236 Toledano M, Davies NWS. Pract Neurol 2019;19:225–237. doi:10.1136/practneurol-2018-002114

Review

Box 3  Infectious causes of vasculopathy

►► Varicella zoster virus.
►► Neurosyphilis.
►► Tuberculosis.
►► Nocardiosis.
►► Angioinvasive fungal infections (eg, aspergillosis, 
fusariosis and zygomycosis).

►► Cryptococcosis.

brain shows fairly symmetrical signal abnormalities in 
the cerebral, brain stem and cerebellar white matter with 
or without enhancement.38 CSF can be normal or show 
mildly elevated protein and white blood cell counts. 
However, this disorder is characterised by dissociation 
between CSF and plasma virus concentrations. Those 
with complete plasma viral suppression have detectable 
CSF HIV RNA, while in those with low but measureable 
plasma, viral loads have CSF concentrations that is at 
least a log order different. Genotypic analysis of the CSF 
virus often shows resistance to components of the cART 
regimen.38 Optimisation of the cART regimen usually 
results in clinical and radiological improvement.

Immune reconstitution inflammatory syndrome
CNS immune reconstitution inflammatory syndrome 
is defined by a pathological inflammatory response to 
either a previously treated (paradoxical) or a previously 
undiagnosed (unmasked) opportunistic infection.39 
Immune reconstitution inflammatory syndrome results 
from the restoration of a dysregulated immune response 
against pathogen-specific antigens. In the setting of HIV, 
it is characterised by paradoxical clinical deterioration 
following initiation of cART. Although immune recon-
stitution inflammatory syndrome can occur in the setting 
of HIV alone, it more commonly occurs in response 
to an opportunistic organism such as Mycobacterium 
tuberculosis, Cryptococcus neoformans or JC virus (the 
agent responsible for progressive multifocal leukoen-
cephalopathy).39 Paradoxical worsening, manifesting 
altered consciousness, focal deficits, cranial neuropa-
thies and seizures, occurs on average 3–5 weeks after 
starting treatment but can develop months after treat-
ment.39 Brain imaging varies depending on the under-
lying infection, but associated gadolinium enhancement 
is common.

The histopathological hallmark of immune reconsti-
tution inflammatory syndrome is CD8 T cell predom-
inant inflammatory infiltrate along with evidence of 
underlying infection. CD8 T cell predominant infiltrates 
also develop in CD8 encephalitis, a rapidly progressive, 
sometimes fulminant, encephalitic illness that may occur 
in HIV seropositive patients on cART. These patients 
have no evidence of occult CNS infection, although some 
have shown concurrent CSF viral escape at the time of 
their illness.40 Brain imaging usually shows extensive 
bilateral grey and white matter signal abnormality with 
associated perivascular gadolinium enhancement.40

Varicella zoster virus (VZV) vasculopathy
VZV can cause a vasculopathy affecting both large and 
small cerebral blood vessels.41 Clinicians should suspect 
VZV vasculopathy in a patient with a recent history of 
herpes zoster or varicella infection who presents with 
stroke or altered mental status. The absence of the 
characteristic rash does not rule out VZV vasculopathy, 
especially in immunocompromised and HIV seropos-
itive patients. The diagnosis is confirmed with VZV 

PCR. In patients with negative PCR, finding evidence 
of intrathecal synthesis VZV-specific IgG (measured 
with comparison with serum using an antibody index) 
is diagnostic.41 Box 3 includes other infectious causes of 
vasculopathy.

Atypical presentations of herpes simplex encephalitis
Immunocompromised patients with herpes simplex virus 
encephalitis can present with fewer prodromal symp-
toms and neurological deficits than those with preserved 
immune response.42 Absence of CSF pleocytosis is also 
more common in the immunosuppressed as is more 
widespread brain involvement, including brainstem and 
cerebellum.42 Extratemporal involvement, including 
of the brainstem, can also occur in HSV encephalitis 
secondary to herpes simplex virus type 2.1

Conclusion
There is a broad differential diagnosis for a patient 
presenting with possible encephalitis. Infectious causes 
are common, but parainfectious and postinfectious, as 
well as non-infectious causes may also occur. Clinicians 
should also consider non-inflammatory encephalopa-
thies secondary to systemic infection, toxins and meta-
bolic disorders.

Key points

►► Encephalitis is characterised by acute onset of fever, 
altered mental status, focal neurological deficits and 
generalised or focal seizures.

►► CNS infection is a common cause of encephalitis, but 
immune-mediated causes are increasingly recognised.

►► Non-inflammatory encephalopathies (related to 
systemic infection, metabolic disorders or toxins) can 
cause a similar clinical syndrome.

►► Infectious encephalitis sometimes presents subacutely 
and without fever, making it more difficult to 
recognise.
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