blood-brain barrier, and their presence in CSF is therefore indicative
of intrathecal synthesis. Timing of antibody collection may be important because the rate of CSF WNV IgM seropositivity increases by
~10% per day during the first week after illness onset, reaching 80% or
higher on day 7 after symptom onset. In patients with HSV encephalitis, both antibodies to HSV-1 glycoproteins and glycoprotein antigens have been detected in the CSF. Optimal detection of both HSV
antibodies and antigen typically occurs after the first week of illness,
limiting the utility of these tests in acute diagnosis. Nonetheless, HSV
CSF antibody testing is of value in selected patients whose illness is
>1 week in duration and who are CSF PCR–negative for HSV. In the
case of VZV infection, CSF antibody tests may be positive when PCR
fails to detect viral DNA, and both tests should be considered complementary rather than mutually exclusive.

Figure 164-3 Coronal fluid-attenuated inversion recovery (FLAIR)
magnetic resonance image from a patient with herpes simplex
encephalitis. Note the area of increased signal in the right temporal
lobe (left side of image) confined predominantly to the gray matter. This
patient had predominantly unilateral disease; bilateral lesions are more
common but may be quite asymmetric in their intensity.
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Brain Biopsy Brain biopsy is now generally reserved for patients in
whom CSF PCR studies fail to lead to a specific diagnosis, who have focal
abnormalities on MRI, and who continue to show progressive clinical
deterioration despite treatment with acyclovir and supportive therapy.
DIFFERENTIAL DIAGNOSIS
Infection by a variety of other organisms can mimic viral encephalitis.
In studies of biopsy-proven HSV encephalitis, common infectious

TABLE 164-5 Use of Diagnostic Tests in Encephalitis
The best test for WNV encephalitis is the CSF IgM antibody test. The prevalence of positive CSF IgM tests increases by about 10% per day after illness
onset and reaches 70–80% by the end of the first week. Serum WNV IgM can
provide evidence for recent WNV infection, but in the absence of other findings does not establish the diagnosis of neuroinvasive disease (meningitis,
encephalitis, acute flaccid paralysis).
Approximately 80% of patients with proven HSV encephalitis have MRI
abnormalities involving the temporal lobes. This percentage likely increases
to >90% when FLAIR and diffusion-weighted MRI sequences are also used.
The absence of temporal lobe lesions on MRI reduces the likelihood of
HSV encephalitis and should prompt consideration of other diagnostic
possibilities.
The CSF HSV PCR test may be negative in the first 72 h of symptoms of HSV
encephalitis. A repeat study should be considered in patients with an initial early negative PCR in whom diagnostic suspicion of HSV encephalitis
remains high and no alternative diagnosis has yet been established.
Detection of intrathecal synthesis (increased CSF/serum HSV antibody ratio
corrected for breakdown of the blood-brain barrier) of HSV-specific antibody
may be useful in diagnosis of HSV encephalitis in patients in whom only late
(>1 week after onset) CSF specimens are available and PCR studies are negative. Serum serology alone is of no value in diagnosis of HSV encephalitis due
to the high seroprevalence rate in the general population.
Negative CSF viral cultures are of no value in excluding the diagnosis of HSV
or EBV encephalitis.
VZV CSF IgM antibodies may be present in patients with a negative VZV CSF
PCR. Both tests should be performed in patients with suspected VZV CNS
disease.
The specificity of EBV CSF PCR for diagnosis of CNS infection is unknown.
Positive tests may occur in patients with a CSF pleocytosis due to other
causes. Detection of EBV CSF IgM or intrathecal synthesis of antibody to VCA
supports the diagnosis of EBV encephalitis. Serologic studies consistent with
acute EBV infection (e.g., IgM VCA, presence of antibodies against EA but not
against EBNA) can help support the diagnosis.
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MRI, CT, and EEG Patients with suspected encephalitis almost invariably undergo neuroimaging studies and often EEG. These tests help
identify or exclude alternative diagnoses and assist in the differentiation between a focal, as opposed to a diffuse, encephalitic process. Focal
findings in a patient with encephalitis should always raise the possibility
of HSV encephalitis. Examples of focal findings include: (1) areas of
increased signal intensity in the frontotemporal, cingulate, or insular
regions of the brain on T2-weighted, FLAIR, or diffusion-weighted MRI
(Fig. 164-3); (2) focal areas of low absorption, mass effect, and contrast
enhancement on CT; or (3) periodic focal temporal lobe spikes on a
background of slow or low-amplitude (“flattened”) activity on EEG.
Approximately 10% of patients with PCR-documented HSV encephalitis will have a normal MRI, although nearly 80% will have abnormalities
in the temporal lobe, and an additional 10% in extratemporal regions.
The lesions are typically hyperintense on T2-weighted images. The
addition of FLAIR and diffusion-weighted images to the standard MRI
sequences enhances sensitivity. Children with HSV encephalitis may
have atypical patterns of MRI lesions and often show involvement of
brain regions outside the frontotemporal areas. CT is less sensitive than
MRI and is normal in up to 20–35% of patients. EEG abnormalities
occur in >75% of PCR-documented cases of HSV encephalitis; they
typically involve the temporal lobes but are often nonspecific. Some

patients with HSV encephalitis have a distinctive EEG pattern consist- 895
ing of periodic, stereotyped, sharp-and-slow complexes originating in
one or both temporal lobes and repeating at regular intervals of 2–3 s.
The periodic complexes are typically noted between days 2 and 15 of
the illness and are present in two-thirds of pathologically proven cases
of HSV encephalitis.
Significant MRI abnormalities are found in only approximately
two-thirds of patients with WNV encephalitis, a frequency less than
that with HSV encephalitis. When present, abnormalities often involve
deep brain structures, including the thalamus, basal ganglia, and
brainstem, rather than the cortex and may only be apparent on FLAIR
images. EEGs in patients with WNV encephalitis typically show generalized slowing that may be more anteriorly prominent rather than the
temporally predominant pattern of sharp or periodic discharges more
characteristic of HSV encephalitis. Patients with VZV encephalitis
may show multifocal areas of hemorrhagic and ischemic infarction,
reflecting the tendency of this virus to produce a CNS vasculopathy
rather than a true encephalitis. Immunocompromised adult patients
with CMV often have enlarged ventricles with areas of increased T2
signal on MRI outlining the ventricles and subependymal enhancement on T1-weighted postcontrast images. Table 164-5 highlights
specific diagnostic test results in encephalitis that can be useful in
clinical decision making.

Abbreviations: CNS, central nervous system; CSF, cerebrospinal fluid; DWI, diffusionweighted imaging; EA, early antigen; EBNA, EBV-associated nuclear antigen; EBV, EpsteinBarr virus; FLAIR, fluid-attenuated inversion recovery; HSV, herpes simplex virus; IgM,
immunoglobulin M; MRI, magnetic resonance imaging; PCR, polymerase chain reaction;
VCA, viral capsid antibody; VZV, varicella-zoster virus; WNV, West Nile virus.
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