LABORATORY TESTS
The only specific diagnostic tests for CJD and other human prion
diseases measure PrPSc. The most widely used method involves limited
proteolysis that generates PrP 27-30, which is detected by immunoassay after denaturation. The conformation-dependent immunoassay
(CDI) is based on immunoreactive epitopes that are exposed in PrPC
but buried in PrPSc. In humans, the diagnosis of CJD can be established
by brain biopsy if PrPSc is detected. If no attempt is made to measure
PrPSc, but the constellation of pathologic changes frequently found in
CJD is seen in a brain biopsy, then the diagnosis is reasonably secure
(see “Neuropathology,” above). The high sensitivity and specificity
of cortical ribboning and basal ganglia hyperintensity on FLAIR and
diffusion-weighted MRI for the diagnosis of CJD have greatly diminished the need for brain biopsy in patients with suspected CJD.
Because PrPSc is not uniformly distributed throughout the CNS, the
apparent absence of PrPSc in a limited sample such as a biopsy does not
rule out prion disease. At autopsy, sufficient brain samples should be
taken for both PrPSc immunoassay, preferably by CDI, and immunohistochemistry of tissue sections.
To establish the diagnosis of either sCJD or familial prion disease,
sequencing the PRNP gene must be performed. Finding the wild-type
PRNP gene sequence permits the diagnosis of sCJD if there is no history to suggest infection from an exogenous source of prions. The
identification of a mutation in the PRNP gene sequence that encodes
a nonconservative amino acid substitution argues for familial prion
disease.
CT may be normal or show cortical atrophy. MRI is valuable for
distinguishing sCJD from most other conditions. On FLAIR sequences
and diffusion-weighted imaging, ~90% of patients show increased
intensity in the basal ganglia and cortical ribboning (Fig. 453e-3).
This pattern is not seen with other neurodegenerative disorders but
has been seen infrequently with viral encephalitis, paraneoplastic syndromes, or seizures. When the typical MRI pattern is present, in the
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in a subacute fashion with delirium, myoclonus, and extrapyramidal
features. Other neurodegenerative disorders (Chap. 448) to consider
include AD, FTD, corticobasal degeneration, progressive supranuclear
palsy, ceroid lipofuscinosis, and myoclonic epilepsy with Lafora bodies (Chap. 445). The absence of abnormalities on diffusion-weighted
and fluid-attenuated inversion recovery (FLAIR) magnetic resonance
imaging (MRI) will almost always distinguish these dementing conditions from CJD.
Hashimoto’s encephalopathy, which presents as a subacute progressive encephalopathy with myoclonus and periodic triphasic complexes on the EEG, should be excluded in every case of suspected CJD.
It is diagnosed by the finding of high titers of antithyroglobulin or
antithyroid peroxidase (antimicrosomal) antibodies in the blood and
improves with glucocorticoid therapy. Unlike CJD, fluctuations in
severity typically occur in Hashimoto’s encephalopathy.
Intracranial vasculitides (Chap. 385) may produce nearly all of the
symptoms and signs associated with CJD, sometimes without systemic
abnormalities. Myoclonus is exceptional with cerebral vasculitis, but
focal seizures may confuse the picture. Prominent headache, absence
of myoclonus, stepwise change in deficits, abnormal CSF, and focal
white matter changes on MRI or angiographic abnormalities all favor
vasculitis.
Paraneoplastic conditions (Chap. 122), particularly limbic encephalitis and cortical encephalitis, can also mimic CJD. In many of these
patients, dementia appears prior to the diagnosis of a tumor, and in
some, no tumor is ever found. Detection of the paraneoplastic antibodies is often the only way to distinguish these cases from CJD.
Other diseases that can simulate CJD include neurosyphilis (Chap.
206), AIDS dementia complex (Chap. 226), progressive multifocal
leukoencephalopathy (Chap. 164), subacute sclerosing panencephalitis, progressive rubella panencephalitis, herpes simplex encephalitis
(Chap. 164), diffuse intracranial tumor (gliomatosis cerebri; Chap.
118), anoxic encephalopathy, dialysis dementia, uremia, hepatic
encephalopathy, voltage-gated potassium channel (VGkC) autoimmune encephalopathy, and lithium or bismuth intoxication.

Figure 453e-3 T2-weighted (fluid-attenuated inversion recovery)
magnetic resonance imaging showing hyperintensity in the cortex
in a patient with sporadic CJD. This so-called “cortical ribboning”
along with increased intensity in the basal ganglia on T2- or diffusionweighted imaging can aid in the diagnosis of Creutzfeldt-Jakob
disease.
proper clinical setting, diagnosis is facilitated. However, some cases
of sCJD do not show this typical pattern, and other early diagnostic
approaches are still needed.
CSF is nearly always normal but may show protein elevation and,
rarely, mild pleocytosis. Although the stress protein 14-3-3 is elevated
in the CSF of some patients with CJD, similar elevations of 14-3-3
are found in patients with other disorders; thus this elevation is not
specific. Similarly, elevations of CSF neuron-specific enolase and tau
occur in CJD but lack specificity for diagnosis.
The EEG is often useful in the diagnosis of CJD, although only
approximately 60% of individuals show the typical pattern. During
the early phase of CJD, the EEG is usually normal or shows only scattered theta activity. In most advanced cases, repetitive, high-voltage,
triphasic, and polyphasic sharp discharges are seen, but in many cases
their presence is transient. The presence of these stereotyped periodic
bursts of <200 ms in duration, occurring every 1–2 s, makes the diagnosis of CJD very likely. These discharges are frequently but not always
symmetric; there may be a one-sided predominance in amplitude. As
CJD progresses, normal background rhythms become fragmentary
and slower.
CARE OF CJD PATIENTS
Although CJD should not be considered either contagious or communicable, it is transmissible. The risk of accidental inoculation by
aerosols is very small; nonetheless, procedures producing aerosols
should be performed in certified biosafety cabinets. Biosafety level 2
practices, containment equipment, and facilities are recommended
by the Centers for Disease Control and Prevention and the National
Institutes of Health. The primary problem in caring for patients with
CJD is the inadvertent infection of health care workers by needle and
stab wounds. Electroencephalographic and electromyographic needles
should not be reused after studies on patients with CJD have been
performed.
There is no reason for pathologists or other morgue employees
to resist performing autopsies on patients whose clinical diagnosis
was CJD. Standard microbiologic practices outlined here, along with
specific recommendations for decontamination, seem to be adequate
precautions for the care of patients with CJD and the handling of
infected specimens.

