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Pulvinar Sign in Sporadic Creutzfeldt-Jakob Disease:
Exploring the Diagnostic Modalities of
Prion Diseases
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Abstract

Creutzfeldt-Jakob disease (CJD) refers to the most common trans-
missible spongiform encephalopathies. The distinction between
a diagnosis of sporadically acquired CJD and the exogenously
acquired CJD is important, and has previously been assisted by
imaging modalities revealing the pulvinar sign. This case report
describes a 71-year-old native-American female with rapidly dete-
riorating mental status, progressive personality changes, ataxia, and
50-pound weight loss. Non-contrast MRI of the brain was signifi-
cant for symmetrical high diffusion signal in the bilateral pulvinar
thalami. CSF studies performed by the National Prion Disease Sur-
veillance Center showed a positive 14-3-3 level and an elevated tau
conveying a positive predictive value of 72.6% for CJD. The case
exemplifies commonality between sporadic CJD and variant CJD
and challenges the utility of radiological findings differentiating the
diseases. Our case emphasizes that the pulvinar sign may not be as
specific for a diagnosing variant CJD as we once thought.
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Introduction

Transmissible spongiform encephalopathies (TSE) are ex-
ceedingly rare diseases (0.97 cases per 1 million) caused
by the induction of a conformational change from the non-
pathologic prion protein (PrPc) to a pathologic form (PrPSc),
by sporadic, familial, or exogenous means [1]. Creutzfeldt-
Jakob disease (CJD) refers to the most common form of
TSE. The distinction between a diagnosis of sporadically ac-
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quired CJD and the exogenously acquired CJD is important,
but often difficult to distinguish. Imaging modalities reveal-
ing the pulvinar sign have previously assisted diagnosis [2].
A diagnosis of probable sporadic CJD (sCJD) or suspected
variant CJD (vCJD) may be made by combining a clinical
presentation with detection of CSF protein markers, typical
EEG, and MRI findings as defined by WHO criteria [3, 4].

Case Report

A 71-year-old American Indian female from Oklahoma
presented with rapidly deteriorating mental status and a
50-pound weight loss over a 3-month period. Her family re-
ported no family history or iatrogenic exposure to CJD. They
also identified progressive personality changes, worsening
appetite, visual hallucinations, dysarthria, and ataxia as part
of the patient’s disease course. Neurologic exam revealed bi-
lateral vertical gaze palsy, horizontal nystagmus, right-sided

Figure 1. Clear findings for bilateral hyperintensities of the
posterior thalamus relative to the signal intensity of the ante-
rior putamen (pulvinar sign).
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Table 1. WHO’s Diagnostic Criteria for Creutzfeldt-Jakob Disease, 2010

Probable sCJD Case

Suspected vCJD

Age - 71

Clinical features Rapidly progressive dementia &
(2/4): 1: myoclonus, 2: visual or
cerebellar signs, 3: pyramidal/

extrapyramidal signs, 4: akinetic

mutism

Laboratory testing (1/3): 1: typical sCJD EEG
abnormality: periodic sharp bursts,
2: +14-3-3 CSF assay, 3: typical
sCJD MRI abnormalities: signal
hyperintensity in the basal ganglia
and cortical ribboning (DWI &

FLAIR)

Rapidly progressive dementia,
visual and cerebellar signs,
pyramidal signs, akinetic
mutism, early psychiatric
symptoms, dysesthesia changes,
gait ataxia

EEG not diagnostic of sCID
MRI: pulvinar sign: symmetrical
high diffusion signal in bilateral
pulvinar thalami

+14-3-3 CSF assay

< 55 years old (current age or age
of death)

Progressive neuropsychiatric
disorder & (4/5): 1: early
psychiatric symptoms, 2: persistent
painful sensory symptoms, 3: ataxia,
4: myoclonus/chorea/dystonia, 5:
dementia

EEG not diagnostic of sCJD

MRI: pulvinar sign: symmetrical
high diffusion signal in bilateral
pulvinar thalami. Posterior thalami
involvement (FLAIR, DWI & T2)

Other shared criteria include: alternative diagnosis ruled out by routine investigations. No history of iatrogenic exposure. No evidence of famil-
ial form of TSE. Duration of the disease greater than 6 months but less than 2 years.

pronator drift, progressive akinetic mutism, and pyramidal
signs such as a positive right-sided Babinski. Her initial hos-
pital course was marked by rapidly fluctuating mental status,
repetitive aphasia, and periods of agonal respirations. Non-
contrast MRI of the brain was significant for a symmetrical
high diffusion signal in bilateral pulvinar thalami, known
as the pulvinar sign (Fig. 1). Alternative diagnoses such
as Wernicke’s encephalopathy were ruled out. The history,
clinical presentation, and MRI findings raised suspicion of
prion disease and a lumbar puncture was performed. Routine
CSF studies were within normal limits, but the sample sent
to the National Prion Disease Pathology Surveillance Center
(Cleveland, OH, USA) showed a positive predictive value
of 72.6% for CJD based on a positive 14-3-3 level, and an
elevated tau protein (1,808 pg/mL). The decision point for
tau protein is 1,150 pg/mL.

After 18 months removed from being a local American
Indian board member, the patient is non-verbal and now en-
tirely bed bound secondary to her worsening gait which re-
sulted in multiple falls. One of which resulted in a fractured
hip. The patient’s orientation, memory, speech, and motor
control are severely compromised as well. The patient is un-
der hospice care.

Discussion

The incidence of TSE in the United State has remained stable
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about 1 per 1 million persons. The disease is caused by the
induction of a conformational change from the non-patho-
logic prion protein (PrPc) to a pathologic form (PrPSc), by
sporadic (s), familial (f) or exogenous (iatrogenic (1), variant
(v)) means [1]. Diagnosis of prion disease is ultimately made
by tissue biopsy. Definite diagnosis can be made by neuo-
rpathological, immunocytochemical, or Western blotting
techniques, to confirm the presence of protease-resistant PrP
or the presence of scrapie-associated fibrils [3]. In the past,
a tissue biopsy specifically required CNS tissue. However,
it is now known that vCJD has the unique property of PrPsc
deposition in lymphoreticular tissue, and it is estimated that
tonsillar biopsy is both 100% sensitive and 100% specific for
the diagnosis for vCJD [5]. Ideally, tissue biopsy should be
obtained in all patients suspected of prion disease. Because
of the inability of laboratory current methods to destroy PrP-
sc, it is unrealistic to expect all institutions to face this dan-
ger, especially with confirmed infectivity of vCJD through
blood products. Making probable and possible diagnosis of
either sCJD or vCJD relies on meeting evolving diagnostic
criteria that include characteristic clinical features and labo-
ratory testing [3, 4, 6].

Cases of sCJD occur primarily in individuals aged 55
- 75 years; whereas, vCJD occurs almost exclusively in per-
sons under 55 years; the mean age at diagnosis is 29 years. In
fact, patients cannot be given a diagnosis of suspected vCJD
if his or her current age or age at death is greater than 55
years [4]. The median duration of illness is 4 - 5 months for
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sCJD but is 13 - 14 months for vCJD [7]. Many of the ini-
tial clinical features of sCJD are non-specific. They include
rapidly progressive dementia, myoclonus, visual or cerebel-
lar signs, pyramidal/extrapyramidal sign, akinetic mutism,
cognitive impairment as well as psychiatric symptoms. The
clinical presentation of sCJD tends to involve dementia and
early neurologic signs. In contrast, vCJD often presents as
psychiatric and behavioral symptoms initially and only later
progress to neurological symptoms similar to those of sCJD
[8]. Our patient’s age of disease onset is typical of sCJD, but
the duration of illness was comparable with that for vCJID.
The clinical presentation had features of both diseases.
Once a clinical suspicion for prion disease is made, in-
vestigational modalities including MRI, CSF studies, and
EEG should be done to rule out alternative diagnoses. MRI
is the most useful imaging modality for CJD and has now
been added to the official WHO diagnostic criteria for prion
disease. MRI hyperintensities in at least two cortical regions
(temporal, parietal, or occipital) or both caudate nucleus and
putamen are indicative of sCJD [3]. Up to 90% of sCJD pa-
tients have increased intensity in the basal ganglia and corti-
cal ribboning [1]. These findings were absent from our case.
Rather, clear findings for bilateral hyperintensities of the
posterior thalamus relative to the signal intensity of the an-
terior putamen (pulvinar sign) (Fig. 1) were observed. This
characteristic MRI finding is seen in vCJD. Several case se-
ries have estimated the pulvinar sign to be up to 100% spe-
cific for the diagnosis of vCJD [2, 9, 10]. However, few false
positive pulvinar signs have been reported for sCJD [11, 12].
CSF analyses have been an element of the diagnostic
criteria for sCJD for over 12 years, while known to be very
insensitive in the diagnosis of vCJD. The diagnostic useful-
ness of CSF in prion disease relates primarily to the detec-
tion of protein markers. The most useful protein marker in
prion disease has been the 14-3-3 protein, which belongs to
a large family of intracellular proteins and constitutes 1% of
total protein content in brain neurons. Elevation in the 14-3-
3 protein is found in conditions that have rapid and extensive
neuronal destruction [13]. The 14-3-3 protein is reported as a
qualitative result and it is estimated to be 94% sensitive and
84% specific in the diagnosis of sCJD, whereas the 14-3-3
protein is estimated to be only 50% sensitive in the diagno-
sis of vCJID [14, 15]. False-positives are mainly attributed
to stroke and meningoencephalitis. Tau and s100b are two
other protein markers useful in the diagnosis of sCJD, and
are quantitatively measured in the CSF. A 10-year study in
the UK examining the usefulness of CSF in the diagnosis of
sCJD found the 14-3-3 protein to be 86% sensitive and 74%
specific, tau as 81% sensitive and 85% specific, and s100b as
65% sensitive and 90% specific. They reported a combina-
tion of CSF 14-3-3 protein and elevated s100B or elevated
tau and s100b has a greater positive predictive value than
14-3-3 alone [16]. Although our case finding of a positive
predictive value of 72.6% for sCJD leaves room for doubt,
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that percentage was based on a positive 14-3-3 level and an
elevation of tau protein alone. The addition of s100b would
have likely increased the certainty of the diagnosis.

While studies have shown that CSF analysis is more
sensitive and specific than EEG in the diagnosis of sCJD
[14], EEG is estimated as 66% sensitive and 74% specific
for the diagnosis of sCJD. The characteristic EEG pattern
in sCJD is that of background slowing with repetitive (> 5)
bi- or triphasic periodic complexes, occurring at 0.5 - 2 s
with < 0.5 s variability between complexes and distributed
widely over the cortex [14]. The prevalence of the character-
istic periodic complexes increases with the age of the patient
and decreases with the disease duration. The likelihood of
the characteristic EEG findings also varies with the genotype
of prion disease. It is these and other unknown factors that
could have contributed to a non-specific EEG as evident in
our case. EEG studies, however, are notoriously negative in
vCID [14, 17].

Our case shares features of both sCJD and vCJD (Table
1) and fulfills WHO criteria for probable diagnosis of sCJD
and suspected vCJID due to the pulvinar sign on MRI. While
the non-specific EEG and MRI findings support suspected
vCJD, our patient’s age of onset and positive 14-3-3 and tau
CSF protein markers do not fit what we know about vCJD
and thus, favor a diagnosis of probable sCJD more strongly.

Conclusion

The authors present a notable case of an individual who
by using the WHO criteria is given a probable diagnosis of
sCJD while exhibiting MRI findings that are typically seen
in vCJD. Our case exemplifies commonality between sCJD
and vCJD and challenges the utility of radiological findings
differentiating the diseases. Our case emphasizes that the
pulvinar sign may not be as specific for a diagnosing vCJD
as we once thought. We propose that this case join one of few
reported cases of sCJD masking as vCJD.

Disclosure

Poster presented at OU-tulsa Clinical Vignette Symposium
on April 26, 2012. Tulsa, Oklahoma.
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