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Case Report

Clinical scenarios in creutzfeldt-jakob disease
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Abstract: Creutzfeldt-Jakob disease (CJD) is a rare, always fatal brain disorder that involves quickly progressing
dementia. We retrospective reviewed nine patients suffering CJD who’s clinical or neuropathological diagnoses
were done. From 2006-2013, the copies of patients’ records and all available test results were taken. Additionally,
analyses of CSF parameters, EEG, MRI following routine standard methods. Although an intracranial biopsy proce-
dure is invasive and carries risk of cerebral infection or hematoma, generally it is a safe, well-tolerated procedure.
Special precautions to prevent the spread of prions must be taken. Disposable medical supplies must be destroyed
by incineration and surgical instruments need to be autoclaved in sodium hydroxide.
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Introduction

Creutzfeldt-Jakob disease (CJD) is a rare,
always fatal brain disorder that involves quickly
progressing dementia. Most of patients under-
went severe dementia within half year, and
then death follows quickly. In a current guide-
line released by the American Academy of
Neurology, the diagnosis process of CJD was
published recent [1]. There are some typical
changes to support clinical diagnosis of spo-
radic Creutzfeldt-Jakob disease (sCJD) have
been described, included in electroencephalo-
gram (EEG) and CSF-analysis for 14-3-3 pro-
teins, multisequence MRI signhals changes also
have been described [1-5]. Until today,
Creutzfeldt-Jakob disease has irreversible and
incurable organic brain syndrome which is
hereditarily caused by mutations of the prion
protein gene [3, 6]. However, aforementioned
various diagnostic methods are commonly
used; none matches the accuracy of a histo-
pathologic diagnosis obtained by brain biopsy
or at autopsy. The necessary of intracranial
biopsy as only conclusive criterion for the diag-
nosis of sCJD has controversial [3, 7-10].

Only intracranial biopsy or autopsy can confirm
the presence of Creutzfeldt-Jakob disease.

However the iatrogenic of sporadic Creutzfeldt-
Jakob disease (sCJD) is not completely con-
trolled [6]. Approximately 85% of prion-related
diseases are sporadic and have an unknown
route or source of infection [11]. Acquired by
prion infection are iatrogenic CJD and variant
CJD from bovine spongiform encephalopathy
[1-3]. Considering those iatrogenic transmis-
sions included pituitary hormones, human dura
mater grafts, corneal grafts, and neurosurgical
devices, especially intracranial devices. Thus,
extensive epidemiological research focusing on
essentiality and safety of in vivo biopsy is
essential [12-15].

We retrospective reviewed nine patients suffer-
ing CJD who's clinical or neuropathological diag-
noses were done. From 2006-2013, the copies
of patients’ records and all available test results
were taken. Additionally, analyses of CSF
parameters, EEG, MRI following routine stan-
dard methods.

Clinical presentation 3

Some authors made three major categories of
CJD: sporadic CJD; hereditary CJD and acquired
CJD. However, it was more popular to distin-
guish the different characteristics from Classic
CJD to Variant CJD [3, 9, 16].
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As most common form of human TSE (trans-
missible spongiform encephalopathy TSE), spo-
radic CJD, has been estimated to occur endem-
ically at a rate of 0.5-1 case per million
population per year [1, 17]. Confirming the diag-
nosis of Creutzfeldt-Jakob disease is extremely
challenging, especially at an early stage. New
cases can have a wide range of symptoms such
as muscle twitching and spasms, abnormal
reflexes, coordination problems, psychiatric
symptoms devices or visual-spatial perception
[1, 3, 7, 18]. It is frequently confused with other
causes of dementia. Deterioration of brain
function is similar with Alzheimer’s disease, but
is very rapid in progression and completely in
extent [12, 18-22].

With the WHO clinical diagnosis criteria as ref-
erences [9, 23], we reviewed nine cases of CJD
in which EEG, CSF 14-3-3 and MRI was per-
formed. In the early phase of the disease, 6
cases accepted intracranial biopsy and 1 case
underwent tonsil biopsy. As 7 cases of sCJD
progresses, clinical presentation typically
develop a variety of early neurologic deficits,
including worsening dementia, cerebellar dys-
function, myoclonus, pyramidal and extrapyra-
midal signs, and akinetic mutism; 2 case of
vCJD presented prominent psychiatric/behav-
ioral symptoms, painful sensory symptoms,
and delayed neurologic signs. The survival time
from illness onset to death was variable as
2-19 months (Table 1). The detail symptoms
included that gradual decline of intelligence
and walk incapable, memory defect, disability
of recall the recent matters, losing count and
some other higher intelligence power. Some
patients appeared difficulty moving and slow in
reacting, and easily fell, masked faces, move-
ment of both eyes in various directions.

Our cases show that the ambulatory electroen-
cephalogram are significant abnormal (1-1.5 Hz
triphasic wave emerged periodically). The EEG
in sCJD often shows a characteristic pattern
with periodic, synchronous bi- or triphasic sharp
waves (Figure 1). Which were named as peri-
odic sharp wave complexes (PSWC), and there
are seen in 60-70% of patients with sCJD and
have a positive predictive value of 95% [5, 10].
Typical PSWC consist of sharp waves (biphasic
or triphasic) or complexes with spikes, poly-
spikes and slower waves with a typical duration
of 100-600 ms, each 0.5-2 second [9, 15].
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Some authors reported slow, low-voltage back-
ground activity with frontal intermittent rhyth-
mic delta activity (FIRDA) also could be found
[3, 9]. PSWC, however, may occur in some
encephalopathies, Alzheimer’s disease, vascu-
lar dementia and Lewy body dementia [15, 22].
In addition to the laboratory findings, the pres-
ence of typical PSWC in the first EEG further
supported the diagnosis sCJD.

Current criteria for intra vitam diagnosis include
a distinct phenotype, periodic sharp and slow-
wave complexes at electroencephalography
(EEG), and a positive 14-3-3-protein assay in
the cerebrospinal fluid (CSF) [3, 9]. While the
14-3-3 assay and tau protein levels were the
most sensitive indicators of sCJD, the highest
sensitivity, specificity and positive predictive
value were obtained when all the above mark-
ers were combined [1, 5, 25]. In our institution,
seven sCJD cases (77.78%) were positive in
14-3-3-protein test, one vCJD presented
positive.

Discussion
Tonsil biopsy (Is it necessary?)

Because variant CJD (vCJD) is the only form of
CJD to involve the lymph nodes, spleen, tonsil
and appendix, the tonsil biopsy is a diagnostic
surgical procedure which helps to identify
abnormal cells and try to show any prions [9,
19]. Criteria for the in vivo diagnosis of proba-
ble vCJD have been defined, and MR imaging
now plays a pivotal role. As with any invasive
procedure, there are potential risks such as
infection and bleeding. A negative tonsil biopsy
result, however, does not rule out a diagnosis of
vCJD [3, 20]. So, we only recommend a tonsil
biopsy if vCJD is being considered in the differ-
ential diagnosis, and we consider that this test
is not helpful for any other form of prion
disease.

14-3-3 protein test

The guideline determined that the 14-3-3 pro-
tein test can be useful when the probability of
the person having Creutzfeldt-Jakob disease is
between 20 percent and 90 percent. Stoeck K.
reported a clinical trial in which CSF was ana-
lyzed for 14-3-3, tau, phosphorylated tau and
amyloid-b1-42 according to established proto-
cols. CSF biomarkers were considered helpful
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Table 1. Clinical characteristic of classic CJD and variant CJD

CSF 14-3- Abnormal imaging Duration of iliness

Intracranial Biopsy

Sterilization of

Diag- Initial symp-  Epidemiological ) Electroen-
NO nosigs toms ymp inr\)/estigatioi 3 protein presence (MRI A death Neuropathology A death cephalogram lumbar puncture or
texting FLAIR images, PET) (Age at death)/sex (Age at death)/sex P surgical instrument
1 sCJD Dementia None family out- Negative Bilateral cortex hypo- 7 months Florid plaques Done Periodic sharp  Autoclaving in sodium
break metabolism on PET 68/F None waves hydroxide
2 sCJID Dementia None Positive B (C, CN) 2 months Loss of neurons, fibrillary astro- Done PSWCs Autoclaving in sodium
57/M cytic gliosis, spongiform change None hydroxide
3 sCJD Loss of memory None Negative B (CN), L (C, P) 10 months Severe fibrillary astrocytic gliosis Done Periodic sharp  Autoclaving in sodium
71/F None waves hydroxide
4  sCJD Dementia None Positive B (C, CN, P) 14 months Spongy change in the gray Done Sharp and slow- Autoclaving in sodium
68/M matter None wave complexes hydroxide
5 sCJD Insomnia Absent Positive B (C,CN, P, T) 4 months Absent None PSWCs Destroyed by incinera-
68/F None tion
6 sCJD Difficulty speak- Absent Positive B (C, CN) 4 months Absent None Periodic sharp  Destroyed by incinera-
ing 63/M None waves tion
7 sCJD Painful dyesth- Absent Positive B (C, CN, P) 10 months Absent None Periodic sharp  Destroyed by incinera-
esiasis 55/F None waves tion
8 VvCJD Psychiatric anxi- Eating raw beef Negative Pulvinar sign on MRI* 14 months Florid plaques, spongy change Done Absent Destroyed by incinera-
ety, depression 68/M in cortex/Negative Done tion
9 vCJD Behavioral Travailing to UK, Positive  Pulvinar sign on MRI* 19 months Florid plaques, fibrillary astrocyt- Done Negative Autoclaving in sodium
abnormal Usually drinking milk 38/M ic gliosis, spongiform change None hydroxide

*An abnormal signal in the posterior thalami on T2- and diffusion-weighted images and fluid-attenuated inversion recovery sequences on brain magnetic resonance imaging (MRI); in the appropriate clinical context, this signal is highly specific
for vCJD. Source: Adapted from Belay E., Schonberger L. Variant Creutzfeldt-Jakob Disease and Bovine Spongiform Encephalopathy. Clin Lab Med 2002; 22: 849-62. Note: CJD = Creutzfeldt-Jakob disease, R = right, L = left, B = bilateral, C =
cerebral cortex, CN = caudate nucleus, P = putamen, T = thalamus; PSWCs = periodic sharp wave complexes in EEG.
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Figure 1. A. With MRI scanning, the T2 abnormal imaging high signal in the bilateral cortexes; B. An abnormal signal
in the posterior thalami and ventricles on diffusion-weighted images; C. Compared T2, diffusion-weighted show
more obvious images; D. Bielschowsky stain shows a marked spongiform change in the cerebral cortex; E. Florid
plaques, stained with hematoxylin and eosin, high power view; F. Florid plaques, stained with silver impregnation,

high power view.

in differentiation of rapid dementia forms such
as CJD, but also in solid identification of
patients with Alzheimer’s disease. Furthermore,
in some dementia due to inflammation, where a
14-3-3 test might be false positive, low levels
of tau might be helpful in discriminating forms
of neurodegenerative dementia [3]. This
approach also allowed a reliable differential
diagnosis  with other neurodegenerative
dementias [16, 18].

The imaging of CJD

MRI findings in early phase were correlated the
onset of the characteristic pathological findings
[17]. We evaluated the images for the presence
and location of abnormal signal intensities. In
most of cases, during the early phase, there
were not abnormal findings on the T2-weighted
images. However, the diffusion-weighted abnor-
mal imaging high signal in the cortex and the
basal ganglia disappeared in five patients. In
two cases, bilateral putaminas and insulas
showed low intensities signals on FLAIR imag-
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es, similar to diffusion-weighted imaging abnor-
malities. During the intermediate phase, the
involved range of the high signal intensities on
the diffusion-weighted images had expanded
and progressive cortical atrophy had become
apparent, however in another patient, no abnor-
mal high signal was seen in the basal ganglia at
whole clinical course. During the terminal
phase, all cases showed cerebral atrophy more
obviously. In one patient, abnormal high signal
intensities in the cerebral cortex and basal gan-
glia on the diffusion weighted images all disap-
peared. Bilateral pulvinar sign as low signal
intensities on MRI were observed in both of
vCJD patients instead (Figure 1).

With multisequence MRI, the classification
method of human spongiform encephalopa-
thies was available to differential diagnosis of
CJD. On T2-weighted or FLAIR, PD and DW
MRIs, the neuroimaging hallmark of sCJD is
increased grey matter signal [4, 15, 17, 18]. In
most cases, these changes would be found in
bilateral symmetric markedly hyperintense cau-

Int J Clin Exp Pathol 2016;9(2):2744-2751
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date nuclei and putamina. In different cases,
the thalami and the cortex are usually involved
to different degree [8, 9]. In contrast, vCJD
shows increased signal of the pulvinar thalami
generally exceeding the signal of the caudate
nuclei and putamina [9].

In a previous study, patients with suspect
Creutzfeldt-Jakob’s disease (CJD) have been
examined with Positron Emission Tomography
(PET) combining N-[11C-methyl]-L-deuterode-
prenyl (DED) and [(18)F] 2-fluorodeoxyglucose
(FDG) in an attempt to detect astrocytosis and
neuronal dysfunction, two of the hallmarks in
CJD. Increased DED uptake with pronounced
hypometabolism matching the areas with high
DED retention was found in the fronto-parieto-
occipital areas and cerebellum of patients with
confirmed CJD. However, the temporal lobes
did not present such a pattern [23].

Linguraru [26] report their method further
allows the quantification of intensity distribu-
tions in basal ganglia, therewith, differentiate
sCJD and vCJD patients as sCJD patient FLAIR
images are classified with a more significant
hypersignal in external or superior nuclei of
thalami.

Important of biopsy and risk of iatrogenic
transmitting

Since CJD was first described in 1920, fewer
than 1 percent of cases have been acquired
CJD. There is no evidence that CJD is conta-
gious through casual contact with a CJD
patient. Even then, the most controversial fact
to obstruct clinical biopsy or autopsy is iatro-
genic infection.

There were iatrogenic cases linked to medical
procedures including inadequately sterilized
biopsy needle in the brain. To eliminate the risk
of transmitting CJD by this route, we used dis-
posable device as we can, and the sterilized
method referenced Stanley. All Instruments
were decontaminated by a combination of sodi-
um hypochlorite and recommended autoclav-
ing methods before subjecting them to cleaning
in a washer cycle and routine sterilization [6,
19]. Scrupling the risk of transmitting CJD,
since 2001, all human growth hormone used in
the China has been synthesized by recombi-
nant DNA procedures. Up to now, no human
growth hormone-related disease transmission
was identified [1, 3, 23].
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All instances of iatrogenic transmission of CJD
to date have been due to cross contamination
with high-titer tissues in or adjacent to the CNS,
and findings of epidemiological and observa-
tional studies have failed to provide evidence of
transmission via blood transfusion or fraction-
ated plasma products [6, 19, 24]. This evidence
may not apply to vCJD, which is caused by a
novel infectious agent for human beings and in
which there is evidence of a peripheral patho-
genesis different from other forms of human
prion disease. In vCJD, prion protein is readily
detectable in lymphoreticular tissues such as
appendix, spleen, tonsil, and lymph nodes,
whereas these tissues are negative-by compa-
rable methods-in other forms of human prion
disease [13, 16, 25].

In some institutes, most cases of CJD were no
longer recommending a brain biopsy. However,
the diagnosis were still uncertain even after a
DWI MRI scanning or 14-3-3 protein test, brain
biopsy has the experience necessary for some
cases in initial course. [3, 26, 27] A brain biop-
sy in a patient with CJD may be negative for a
variety of reasons. In some cases, prion dis-
ease is not definitely confirmed until tissue
from a brain autopsy is analyzed [18].

Brain biopsy, a highly accurate method of diag-
nosis, therefore may be necessary; however,
false-negative results sometimes are obtained
because the samples were collected from an
unaffected area. In China, brain biopsy is inva-
sive, little costly and have frightening facts. It
also poses a risk of secondary infection to med-
ical personnel and, subsequently, patients. For
the cases in terminal phase, usually autopsy
could not be accepted by patients or their fam-
ily because this process is anti-traditionalism.
Under these circumstances, CJD is extremely
difficult to diagnose, especially at an early
stage, and it is frequently confused with other
causes of dementia.

Buganza et al. [8] reported that diagnosis of
sCJD should be considered in the differential
diagnosis of rapidly evolving ataxic or dement-
ing syndromes with or without epileptic sei-
zures, regardless of the patient age. While the
recognition of atypical phenotypes such as
negativity in 14-3-3 protein test or MRI scan-
ning can provide additional diagnostic chal-
lenge, it must be underlined that neuropathol-
ogy is still the “gold standard” for sCJD
diagnosis.

Int J Clin Exp Pathol 2016;9(2):2744-2751
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Pathology

No biopsy no neuropathology. In our quotient,
the typical spongiform changes were found.
With Holzer stain, the architecture of the cere-
bellar gray and white matter is preserved.
Severe fibrillary astrocytic gliosis is visible. At
aperio 20x and 40x, cerebral cortex shows
extensive microvacuolar changes. In many
areas, these microvacuoles are coalescent to
form microcystic spaces.

Multi changes of neuropathology of CJD, par-
ticularly of the panencephalopathic type and its
additional findings, were described on 6-cases
quotient accepted biopsy. The panencephalo-
pathic type of CJD was characterized by exten-
sive degeneration of the cerebral white matter
which is diffuse in the deep and circumscribed
and spongy in the digital white matter. This
white matter lesion could not be explained sim-
ply as secondary to cortical deterioration. Most
cases of the panencephalopathic type dis-
closed Involvement of anatomically-interrelat-
ed systems in various combinations (inferior
olivary nucleus-pontine nucleuscerebellar cor-
tex, globus pallidus-subthalamus-substantia
nigra, optic tract-lateral geniculate body-optic
radiation, and primary thalamic degeneration).
These associated findings which could be par-
alleled as those of combined multisystemic
degenerations have been found not only in the
panencephalopathic type but also in other sub-
types of CJD including other cases of spongi-
form encephalopathy with multiple kuru
plaques. They cannot be considered as coinci-
dental to CJD.

Aokit et al. [24] retrospectively reviewed six CJD
cases, including three with subacute spongi-
form encephalopathy (SSE), three with panen-
cephalopathic type of CJD (PECJD) and six nor-
mal controls with immunohistochemical and
quantitative studied. CD68, GFAP, TNF-a, IL1x
used to label microglial cells, astrocytes or two
cytokines. The authors implied that microglia
are increased in number before demyelination
and become hypertrophic while phagocytosing
myelin in PECJD, and that the negative correla-
tion between the density of microglia and astro-
cytes is not regulated by either cytokine.

Treatment

Treatment for all forms of CJD is largely symp-
tomatic as no established curative agents have
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been identified. A number of different experi-
mental agents are currently under investigation
including quinacrine, which prevented conver-
sion of PrPC to PrPSc during in vitro studies.
Pentosan polysulphate has been shown to
increase incubation time in animal studies by
affecting prion production, replication, and the
associated cell toxicity, but data in humans are
not clear. Flupirtine has been shown to have a
trend toward improving cognitive function but
showed no survival improvement. Doxycycline
is currently being investigated in treatment tri-
als in Europe [12, 21].

It's tragedy that No effective treatment exists
for CJD or any of its variants. A number of drugs
have been tested-including steroids, antibiotics
and antiviral agents- and have not shown ben-
efits. For that reason, doctors focus on alleviat-
ing pain and other symptoms and on making
people with these diseases as comfortable as
possible [14, 18].

Conclusion

Even CJD cannot be cured and finally cause
death. The health education to public or medi-
cal staff must be emphasized in present China.
Potential susceptible herd of Creutzfeldt-Jakob
disease should pay more attention to rapid
mental deterioration, usually within a few
months. Our multimode detections remain high
evidential weight in the diagnosis of CJD. Thus,
a thorough clinical work-up including transcra-
nial biopsy of rapid dementia diagnosis should
be performed to identify their origin especially
with regard of potentially treatable forms. DWI
is extremely useful in detecting CJD during the
very early phase-even before the onset of char-
acteristic clinical findings. CSF biomarker was
regarded as important support for identify CJD.
During primary phase, biopsy guided by MRI
could differentiate of rapid dementia forms
once other clinical process’s sensibility or spec-
ificity was distrusted. A marked spongy change
is evident in the gray matter of the putamen,
whereas the bundles of white matter are rela-
tively intact.

Although an intracranial biopsy procedure is
invasive and carries risk of cerebral infection or
hematoma, generally it is a safe, well-tolerated
procedure. Special precautions to prevent the
spread of prions must be taken. Disposable
medical supplies must be destroyed by incin-
eration and surgical instruments need to be
autoclaved in sodium hydroxide.

Int J Clin Exp Pathol 2016;9(2):2744-2751
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