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Sporadic Creutzfeldt-Jakob disease (sCJD) is an uncommon prion disease, also a fatal de-
generative brain disorder. We aimed to illustrate 2 clinical cases, a 60-year-old female and
a 57-year-old male, who came to the hospital due to rapidly progressive cognitive decline.

A 1.5T brain MRI in both patients detected cortical and basal ganglia signal abnormalities
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with diffuse, asymmetrical features. The patient underwent electroencephalography and
cerebrospinal fluid tests, which showed abnormal waves and a positive 14-3-3 protein test
in the CSF samples of both patients. According to the 2018 US Centers for Disease Control
and Prevention (CDC) diagnostic criteria, we finally diagnosed these patients with sCJD.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Sporadic Creutzfeldt-Jakob disease (sCJD) is a very rare prion
disease with an incidence of 0.5-1 person/1 million, caus-
ing rapidly progressive dementia and death within 1 year of
symptom onset [1,2]. CJD is caused by a type of abnormal pro-
tein known as a prion or scrapie PrP. Infectious prions are
misfolded proteins that can affect normally folded proteins
to also become misfolded, then have the effect on signaling
processes, damaging neurons and resulting in degeneration
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of neurons. Clinical symptoms of this disease are nonspe-
cific and can be seen in many other diseases. Brain biopsy is
considered the gold standard for diagnosis, but is rarely used
due to its invasive nature. The trio of laboratory tests com-
monly used in diagnosis are electroencephalography (EEG),
cerebrospinal fluid (CSF), and brain magnetic resonance imag-
ing (MRI).

Brain MRI plays an important role in providing early infor-
mation for sCJD diagnosis, helping clinicians orientate appro-
priate tests, and excluding the differential diagnosis. Two im-
portant points that need to focus on brain MRI of suspected
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patients are the location and signal characteristics of lesions.
With sCJD, FLAIR, and DWI are the most valuable sequences,
with the typical characteristics of lesions being hyperintense
on FLAIR and restricted diffusion on DWI. In this article, we
intend to depict 2 cases diagnosed with sCJD at Hanoi Medical
University.

Case report

Case 1

A 60-year-old female, with no medical history, was admitted
to Hanoi Medical University Hospital due to psychiatric disor-
ders such as unreasonable irritability, anxiety, and fear for 3
weeks, with no paranoia, or hallucinations. After 1 week, she
presented with a memory disorder, often forgetting about re-
cent events, movement repetition, and limited communica-
tion. Symptoms of myoclonus in the right hand and bilateral
eyelids appeared 1 week later.

EEG presented with slowing activity, and generalized peri-
odic triphasic sharp wave complexes with average amplitude.
The CSF test had very few cells, no protein, and a negative cul-
ture. Blood tests for inflammation, and liver- kidney function
are within normal limits.

Brain MRI showed diffuse, asymmetric cortical abnormal-
ity in bilateral frontal-parietal-temporal lobes and cingulate
gyrus, right insula, basal ganglia (right caudate and globus
pallidus), and bilateral dorsomedial thalamus. These abnor-
malities were hyperintense on FLAIR, restricted diffusion on
DWI/ADC, no enhancement after contrast injection, and no
mass effect (Fig. 1).

The result of brain MRI, EEG, and clinical symptoms sug-
gested a case of sCJD. So a CSF 14-3-3 protein assay was
performed and showed positive in this patient. Multiple
tests to exclude the other causes such as infection, toxic or
metabolic disease, and autoimmune encephalitis were also
performed.

Following the diagnostic criteria of the United States of
America’s Center for Disease Control and Prevention (CDC) in
2018, this patient was diagnosed with probable CJD.

Fig. 1 - Axial DWI (A-C) showed diffuse, asymmetric restricted diffusion in the bilateral cortex (arrows), and right caudate
nucleus (*). Axial FLAIR (D and E) hyperintense on FLAIR (arrows). Axial enhanced T1W (F) no enhancement after contrast

injection.
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Fig. 2 - Diffuse, asymmetrical cortical abnormalities in 2 hemispheres restricted diffusion on DWI/ADC (A, B, D, and E)

(arrows), and slightly hyperintense on FLAIR (C and F) (*).

Case 2

A 57-year-old male, with no medical history, was admitted
to Hanoi Medical University Hospital due to dizziness, con-
fusion, poor memory, spatial and time orientation disorders,
decreased cognitive ability, and myoclonus for 1 month.

EEG presented with triphasic wave complexes with an av-
erage amplitude, and frequency of 2 cycles/s, appearing to
spread over 2 hemispheres. The CSF test has very few white
blood cells, protein and glucose values within normal limits,
and a negative microbial culture. Other tests were performed
such as inflammatory bilan tests, liver- kidney function within
normal limits, and negative paraneoplastic autoantibodies.

Brain MRI showed diffuse cortical abnormalities in the
right frontal lobe, bilateral parietal-temporal-occipital lobes,
cingulate gyrus, and right caudate. The lesion has asymmetri-
cal characteristics, restricted diffusion on DWI, and slight hy-
perintense on FLAIR (Fig. 2).

The result of brain MRI, EEG, and clinical symptoms sug-
gested a case of sCJD. A CSF 14-3-3 protein assay was per-
formed and showed positive. Similar to the first case, multi-
ple tests to exclude the other causes such as infection, toxic

or metabolic disease, and autoimmune encephalitis were also
performed.

Following the diagnostic criteria of the CDC in 2018, this
patient was diagnosed with probable CJD.

Discussion

sCJD is a rare prion disease, associated with fatal degenerative
brain disorder. Research in Thailand revealed the median age
of onset of 60 and mean survival of 4 months with CJD cases
[3]. It is rarely seen in young people, less than 30 years old, and
more common in middle age [4].

Three types of prions disease have been described: spo-
radic (sporadic CJD, sporadic fatal insomnia, and variably
protease-sensitive prionopathy), inherited (inherited CJD,
familial fatal insomnia, Gerstmann-Straussler-Scheinker
syndrome), acquired (acquired CJD, Kuru, variant CJD). sCJD
accounts for at least 90% of cases [2]. At present, it’s not known
what exactly triggers sporadic CJD. Familial or inherited CJD
is a rare form of CJD caused by a mutation in the gene for PrP.
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The variant form is caused by eating food from infected an-
imals having bovine spongiform encephalopathy, and blood
transfusion. Iatrogenic or acquired CJD is where the infection
is spread from patients with CJD through the use of human-
derived pituitary growth hormones, gonadotropin hormone
therapy, transplants, and infected neurosurgical devices [5].

In the diagnosis of sCJD, a brain biopsy is considered the
gold standard, but this is an invasive method, so it is not of-
ten preferred. The current diagnosis is mainly based on clini-
cal symptoms and 3 less invasive paraclinical methods: brain
MRI, EEG, and CSF testing. Clinically, rapidly progressive de-
mentia and myoclonus are the most important and typical
symptoms that suggest sCJD; visual or cerebellar disorders
and pyramidal and extrapyramidal dysfunction may also be
encountered [6]. The typical EEG of sCJD is a short-period pe-
riodic triphasic sharp wave complex. Protein 14-3-3, RT-QuIC
and CSF tau protein are valuable tests in the diagnosis of sCJD,
of which the 14-3-3 protein test is most commonly used. The
14-3-3 protein in the CSF is noted as a typical and suggestive
biomarker for sCJD, with specificity and sensitivity are 80%
and 92%, respectively [6]. However, the 14-3-3 protein is also
present in some normal tissues, its presence in the CSF can be
seen in some cases of severe destruction of brain tissue such
as stroke, and meningitis.

Brain MRI plays an important role in providing early diag-
nosis of sCJD, with clinical presentations, EEG, and CSF tests
helping clinicians orientate a case of probable sCJD according
to the CDC (2018). Brain MRI with DWI sequence has a high
sensitivity and specificity of 83%-92% and 87%-95%, respec-
tively, of which sensitivity is higher than EEG and similar pro-
tein 14-3-3 [7,8]. In early stages, when abnormalities are pre-
dominant in gray matter, signal changes on DWI occur earlier
and more dominantly than on FLAIR, and may even appear
before clinical symptoms, EEG, and CSF [9,10].

In contrast, in the later stages, the gliosis process predomi-
nates, and the characteristic of hyperintense on the FLAIR will
be more sensitive to DWI [11]. The most common site includes
basal ganglia and cortical cortex, especially the cortex in the
insula, cingulate gyrus, upper frontal gyrus, and around the
midline [12,13]. Recent studies indicate that single lesions of
the limbic system and perirolandic area are not common in
sCJD. Pulvinar sign (lesion in the pulvinar thalamic nuclei) and
double hockey sign (lesions in the dorsomedial thalamic nu-
clei) are more common in the variant CJD, but can also be seen
in sCJD. Hyperintense on T1W of globus pallidus can also be
encountered. There is an interesting point that although cere-
bellar damage is typical on histopathology and causes clin-
ical symptoms, the abnormalities on MRI are often unclear,
the most common feature of the infratentorial parenchyma
is brain atrophy, hypointense on ADC, difficult to evaluate on
nonquantitative DWI [13,14].

Another important point in the diagnosis of sCJD is to
exclude other causes that have similar clinical manifesta-
tions of rapid dementia or muscle twitching such as infection,
toxicity-metabolism, autoimmunity, malignancy. In these sit-
uations, clinical conditions, blood tests, cerebrospinal fluid,
electroencephalography as well and imaging findings are ef-
fective in distinguishing.

According to CDC’s diagnostic criteria for CJD, 2018 [15], our
cases were diagnosed with probable CJD. At present, unfortu-

nately, there is no curative, effective treatment for sCJD. The
condition is universally fatal with a mean survival of only sev-
eral months to a year after onset [16]. Treatment focuses on
palliative care and symptom management.

Conclusion

sCJD is a very rare disease with a typical presentation of
rapidly progressive dementia. The diagnosis is mainly based
on clinical symptoms, brain MRI, EEG, and protein 14-3-3 in
CSF. On brain MRI, abnormalities are predominant in the cere-
bral cortex and basal ganglia. The most sensitive sequences
to identify characteristic changes are DWI and FLAIR. There is
currently no curative treatment and the disease is invariably
fatal with a mean survival of several months to a year, so early
diagnostics helps to economize medical resources and orient
clinicians in patient management.
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