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Abstract. The present study described the characteristics 
of three cases of Creutzfeldt‑Jakob disease (CJD) in China 
and analyzed their clinical presentations. The clinical 
information of the three cases was collected and analyzed. 
Blood and cerebrospinal f luid (CSF) specimens of the 
patients were collected for detection of the prion protein 
(PRNP) gene and 14‑3‑3 protein levels. Dynamic changes 
of electroencephalograms (EEGs) and brain magnetic 
resonance images (MRIs) were also observed. All the 
three cases were sporadic CJD cases. They presented with 
symptoms including hyposthenia, progressive memory loss, 
truncal and limb ataxia, dysarthria, lowered vision acuity, 
bucking, language disorders, myoclonia and akinetic mutism 
state. One of the three cases was associated with a prolonged 
duration of >6 years. The EEG of two cases showed slow 
biphasic waves. The diffusion‑weighted MRI sequence 
revealed abnormal hyperintensity and bilateral ribboning in 
the cortex. Two patients tested positive for the 14‑3‑3 protein 
in the CSF. All patients were of methionine homozygosity 
at codon 129 in the gene encoding PRNP protein and one 
patient had a mutation. The CJD cases showed differences 
in terms of symptoms and disease duration. Subacute onset 
was common and with attentive nursing and supportive 
treatments, one of the patients had a prolonged survival time 
of >6 years.

Introduction

Creutzfeldt‑Jakob disease (CJD) is a progressive neurodegen-
erative disorder that is caused by prion protein deposition in the 
central nervous system. As the most common type of human 
transmissible spongiform encephalopathy, CJD is incurable 
and fatal with a duration from a few months to two years (1). 
Typical CJD triad symptoms include progressive dementia, 
myoclonus and electroencephalographic (EEG) changes 
(periodic triphasic sharp wave complexes) (2). Traditionally, 
CJD is classified as sporadic (sCJD), familial (fCJD), 
iatrogenic (iCJD) and variant CJD (vCJD)  (3). Different 
subtypes are associated with specific clinical symptoms and 
pathological features (4,5). sCJD, accounting for ~85% of all 
cases worldwide, is categorized into six subtypes according 
to the methionine (M)/valine (V) polymorphism at codon 
129 of the PRNP gene (6,7). fCJD accounts for 5‑10% of all 
cases and is an autosomal dominant disorder associated with 
various mutations of the PRNP gene (8,9). The main causes 
of iCJD include contaminated human hormone supplements, 
corneal transplantation and transplantation of cadaveric dura 
mater (10). At present, vCJD, which is transmitted from cows 
with bovine spongiform encephalopathy to humans, mainly 
affects younger adults in Europe with different clinical, etio-
logical and neuropathological features as well as risk factors 
compared with other types of CJD (11‑13).

Although final diagnosis of CJD requires neuropatho-
logical biopsy examination of affected brain tissues, 
nonpathological methods are currently used worldwide for 
the early diagnosis and prevention of CJD (14). At present, 
the diagnosis of CJD is frequently delayed or CJD remains 
unidentified; therefore, physicians require enhanced knowl-
edge and awareness to better recognize CJD. Accordingly, 
the aim of the present study was to address the clinical char-
acteristics of atypical CJD in China.

Case report

Subjects. Three cases of CJD were identified between 2005 
and 2011 at the Department of Neurology of Cadre Clinic 
(Qilu Hospital of Shandong University, Jinan, China). In the 
present study, these 3  cases were re‑evaluated according 
to the World Health Organization (WHO) diagnostic 
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criteria (15), and all cases were diagnosed as probable sCJD. 
The EEG, 14‑3‑3 protein in the cerebrospinal fluid (CSF), 
brain MRI images and PRNP gene analysis were obtained 
from the clinical records of each case. Each of the patients 
was followed up until death with laboratory analyses and 
physical examinations. Prior written informed consent 
regarding presentation of patient data and images was 
obtained from each patient's relatives and the study was 
approved by the Ethics Review Board of Qilu Hospital of 
Shandong University (Jinan, China).

First case. The first case was a 66‑year‑old man, with no 
remarkable family or past clinical history. He was admitted 
to the Department of Neurology in March 2006 with 
complaints of months of depression and insomnia. The 
patient had been appearing apathetic, excessively self‑aware 
and anxious to his spouse since September 2005 when he 
retired, and the symptoms aggravated progressively. In early 
2006, the patient presented with insomnia, depression, hypo-
logia, restlessness and decreased short‑term memory. The 
MRI was normal. Mood‑stabilizing drugs and psychological 
counseling showed no improvements.

From July 2006 to January 2007, the patient increasingly 
presented with mutism as well as with hypologia, somno-
lence, no interest in the outside world, weakness of the left 
lower extremity, unsteady gait, clumsiness in movement, 
visual disturbances, slurred speech, bucking, dullness and 
further decline in memory. Physical examination showed 
mild hyposthenia of the left leg, nystagmus, dysarthria, 
apathy and mild cognitive impairment. All laboratory tests 
were normal, including routine blood, urine and stool tests, 
erythrosedimentation, liver and kidney function, thyroid 
function, antithyroid peroxidase antibodies, antithyroid‑glob-
ulin antibodies, blood glucose, lipid, folic acid and vitamin 
B12 levels, autoimmune antibody levels, and screening tests 
for human immunodeficiency virus and venereal diseases 
were negative. MRI was conducted at various time‑points 
(Fig.1). In November 2006, MRI showed bilateral subcortical 
focal ischemic lesions and brain atrophy, the latter of which 
progressed rapidly since then (Fig. 1A). EEG showed slow 
waves of background activity without any periodic sharp 
wave complexes (PSWC). As ischemic infarction could not 
be ruled out the patient received antiplatelet drugs, selective 
serotonin reuptake inhibitor antidepressants and cholines-
terase inhibitors; however, none of the symptoms improved.

Instead, clinical symptoms markedly deteriorated over 
the following two months, which led to ataxia of trunk and 
limbs, aggravating of dysarthria and bucking, and gradual 
weakened acuity of vision. In February 2007, spontaneous 
jerky movements of eyes began and then extended to facial 
muscles within one month. In May, the patient developed 
involuntary clonus of the left upper limb and lost conscious-
ness two months later. Subsequently, a preliminary diagnosis 
of CJD was made and the patient received all supporting 
treatments available, which, however, did not lead to any 
improvements. The patient then was transferred to other 
hospitals for treatments of improving cerebrocirculation and 
cerebrometabolism, but no improvement was shown.

Upon readmission to our hospital, two years after the onset 
of the disease, the patient's symptoms progressed to akinetic 

mutism. Neurological examination showed hypermyotonia 
of four limbs, swallowing disturbances, urinary incontinence 
and spontaneous myoclonus of the whole body. EEG showed 
considerable slow biphasic waves just before readmission to 
our hospital (Fig. 2). Gene analysis revealed that the patient 
was homozygous for M at codon 129 of the PRNP gene with 
no mutation. Brain MRI showed bilateral high signal in the 
caudate and putamen (Fig. 1B). Other physical and laboratory 
examinations showed no abnormal signs, including negative 
14‑3‑3 protein in the CSF. Subsequent serial MRIs showed 
significant brain atrophy (Fig. 1C and D).

During the following days, the patient remained in a 
vegetative state, with myoclonus all day and a persistent lung 
infection. He was sustained by nasogastric feeding, trache-
otomy and cystostomy care. When he reached the akinetic 

Figure 1. Brain magnetic resonance images of the first case at different 
time‑points. (A) November 2006: Focal ischemic lesions in bilateral subcor-
tical and brain atrophy appeared on FLAIR sequence (arrows); (B) October 
2007: Abnormal signal hyperintensity in caudate head and putamen on DWI 
sequence and the atrophic area was slightly extended (arrows); (C) March 
2008: Ventricles surrounding white matter show abnormal signals on FLAIR 
sequence and atrophy was more evident compared to previous images (arrows); 
(D) March 2008: Abnormal signal in posterior horn of lateral ventricle 
and cortical ribboning of insular lobes on DWI sequence (arrows). FLAIR, 
fluid‑attenuated inversion recovery; DWI, diffusion‑weighted imaging.

Figure 2. Electroencephalogram of the first case showing considerably slow 
biphasic waves.
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mutism state, he was given tube feeding. Due to attentive 
nursing care and supportive treatments, the patient had few 
complications and died in December 2011, more than six 
years after the occurrence of the first symptoms.

Second case. In February 2011, a 66‑year‑old woman with 
no remarkable family and past clinical history was admitted 
to Qilu Hospital of Shandong University due to progressive 
memory decline and language disorders for four months and 
myoclonus of the right upper limb for one month. According 
to the patient's daughter, the patient's memory had been dete-
riorating and her language was impaired regarding names 

and expression of words. Upon admission, she was able 
to perform daily activities. Over 4 months, the symptoms 
then progressed so rapidly that at times, she was not able 
to remember her children's names. In December 2010, the 
patient was given a brain MRI due to memory deterioration 
that was associated with an abnormal signal in the local-
ized cortex (Fig. 3). The patient was then referred to her 
local hospital, the Second Hospital of Shandong University, 
and received treatments to alleviate the symptoms, which, 
however, did not lead to any improvements.

One month later, the patient showed a regression of 
understanding and expression. The mental state of the patient 

Figure 3. Brain magnetic resonance images of the second case. (A and B) Multiple axial images showed bilateral cortical ribboning locations in the occipital 
and parietal lobes on the DWI sequence (arrows). (C and D) No obvious abnormal signal at the corresponding locations on fluid‑attenuated inversion recovery 
sequence. (E) Slightly abnormal signal in the local cerebral cortex and left caudate head on T2 sequence (arrows). (F) Cortical ribboning shows abnormal 
hyperintensity signals in nearly all lobes and an abnormal hyperintensity signal in the caudate head and putamen was visible on DWI sequence (arrows). DWI, 
diffusion‑weighted imaging.
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appeared dull and she did not speak spontaneously. After one 
month, her memory loss aggravated so quickly that she could 
hardly complete any simple action. Furthermore, new symp-
toms developed, such as hallucinations and spontaneous 
jerky myoclonus of the right upper limb all day. The patient 
was then referred to the local hospital again, but the clinical 
symptoms kept deteriorating, so the she was sent back to our 
hospital.

Psychiatric evaluation upon re‑admission in February 
2011 revealed that the patient was alert and uncooperative. 
Her speech was mostly comprised of nonsensical words. On 
occasion, she was able to mumble one or two separate words 
but was unable to form full sentences. Physical examination 
at this time‑point revealed severe cognitive impairment, 
dysphasia, positive right side Babinski sign and myoclonus 
of the right upper limb. The patient's short‑ and long‑term 
memory were severely affected, with disorientation 
regarding time and location. All laboratory tests were normal 
or negative, including routine blood, urine and stool tests, 
erythrosedimentation, liver and kidney function, thyroid 
function, antithyroid peroxidase antibodies, antithyroid‑glob-
ulin antibodies, blood glucose, lipid, folic acid and vitamin 
B12 level and autoimmune antibody level, and screening tests 
for human immunodeficiency virus and venereal diseases 
were negative. EEG showed slow biphasic waves and PSWC 
(Fig. 4). The CSF was positive for 14‑3‑3 protein. PRNP gene 
analysis showed the patient was homozygous for M at codon 
129 (129 M/M) with no mutation. Brain MRI showed bilateral 
cortical ribboning on DWI in the occipital and parietal lobes. 
The abnormalities previously identified by MRI worsened in 
February 2011 relative to those of December 2010 (Fig. 3). 
In March 2011, the scope of cortical ribboning significantly 
expanded as clinical symptoms aggravated (Fig. 3E and F).

With the diagnosis of probable CJD, supportive treatments 
were given to improve cognitive function, which, however, 
had no marked effects. The disease progressed rapidly and 

the patient quickly lapsed into an akinetic mutistic state and 
required feeding with assistance. Five months after the first 
symptoms, the patient succumbed to pneumonia.

Third case. The third patient was a 74‑year‑old man with 
hypomnesia for 2 months and hyposthenia of the right upper 
limb for ten days. Initially, the patient noted that his memory 
gradually declined but had received no treatment. However, 
his right upper limb appeared weak and showed heterono-
mous buffeting, accompanied with instability of gait ten days 
prior to admission.

Subsequent to admission to Qilu Hospital of Shandong 
University in December 2012, physical examination showed 
cognitive impairment, ataxia, muscle weakness and myoc-
lonus of limbs. The laboratory tests were all normal or 
negative, including routine blood, urine and stool tests, 
erythrosedimentation, liver and kidney function, thyroid 
function, antithyroid peroxidase antibodies, antithyroid‑glob-
ulin antibodies, blood glucose, lipid, folic acid and vitamin 
B12 level, autoimmune antibody levels, and screening tests 
for human immunodeficiency virus and venereal diseases. 
Brain MRI revealed bilateral cortical ribboning on DWI in 
the frontal, occipital, insular and parietal lobes and caudate 
head (Fig. 5). EEG showed classic PSWC during the patient's 
hospital stay (December 2012) (Fig. 6). At this time‑point, 
CSF examination was positive for 14‑3‑3 protein. Gene 
analysis showed the patient was homozygous for the M/M 
polymorphism at codon 129 of PRNP, with a T188K mutation.

The rapidly progressive cognitive decline, spontaneous 
myoclonus, and the typical EEG and brain MRI features 
all supported the diagnosis of CJD. Although treatments 
to improve cerebrocirculation and cerebrometabolism had 
been given in an attempt to delay the course of the disease or 
improve the symptoms, the patient's clinical symptoms dete-
riorated. He stayed at Qilu Hospital of Shandong University 
for 18 days and was then transferred to his local hospital 

Figure 4. Electroencephalogram of the second case showing slow biphasic waves and focal triphasic periodic sharp wave complexes.
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(Binzhou Municipal People's Hospital). Over the subsequent 
days, with a rapid decline in memory, the patient developed 
akinetic mutism. He died in April 2013, about ten months 
after the occurrence of the first symptoms.

Discussion

CJD is a rare but inevitably fatal neurological disorder, which 
is associated with spongiform changes in the brain and an 
accumulation of a misshapen protein known as prion (16). 
CJD is characterized as a rapid deterioration in cognition, 
ranging from confusion over memory loss to severe dementia, 
accompanied by headache, anxiety, insomnia, depression, 

behavioral changes, agitation, impaired judgment, ataxia, 
myoclonus, limb weakness, as well as speech and visual 
impairments (17). The clinical presentation of CJD is rela-
tively nonspecific, making it hard for it to be distinguished 
from numerous other diseases. The first symptoms can be 
subtle and are thus often overlooked; therefore, it is difficult 
to diagnose CJD, particularly in early stages or atypical cases. 
According to the WHO diagnostic criteria, the diagnosis of 
prion disease can be confirmed by autopsy or brain biopsy to 
pathologically reveal spongiosis, neuronal loss, gliosis and 
PRNP (15). However, due to Chinese traditions, the bodies 
of deceased patients are respected and kept intact, and 
are therefore rarely dissected or pathologically examined. 

Figure 5. Brain MRI of the third case. (A) No obvious abnormal signal at the corresponding locations on fluid‑attenuated inversion recovery sequence. 
(B) Brain MRI showed bilateral cortical ribboning of several cortical locations in the frontal, occipital and insular lobes as well as the caudate head on 
diffusion‑weighted imaging sequence (arrows). MRI, magnetic resonance image.

Figure 6. Electroencephalogram of the third case showing triphasic sharp wave complexes (PSWC).
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Therefore, in combination with the transmissible nature of 
the disease, autopsy or brain biopsy cannot be performed 
due to limited medical resources in China and in India (18). 
Given this diagnostic dilemma, nonpathological methods are 
sought as a reference standard, and active surveillance and 
effective diagnosis of CJD are critical (19).

The present study reported on the clinical symptoms and 
laboratory examinations of the three CJD patients whose 
initial and primary symptoms were atypical. However, the 
three cases eventually developed CJD, followed by gradual 
aggravation of rapidly progressive cognitive decline, 
spontaneous myoclonus, ataxia and akinetic mutism with 
EEG, MRI and CSF all supporting the diagnosis of CJD. 
According to the present cases and a previous report (20), all 
examination methods have false positive and false negative 
diagnostic rates at different courses of the disease; therefore, 
dynamic, careful and comprehensive observation of patients 
with suspected CJD is warranted.

At present, EEG, biomarkers in CSF, MRI and gene 
analysis are in use for determining brain diseases (21). EEG 
showed characteristic changes in all disease stages of CJD, 
ranging from nonspecific findings such as diffuse slowing 
and frontal rhythmic delta activity in early stages to typical 
PSWC in the middle and late stages. PSWC occurs in 66‑67% 
of patients with sCJD, and the specificity can be as high as 
74‑86% (21,22). The three cases of the present study were 
subjected to serial EEG throughout the course of the disease 
and not all of them had typical PSWC; in the first case, PSWC 
was not detected, while it rapidly developed in the other two 
cases at different stages. According to a previous study, EEGs 
are normal in numerous cases of CJD at the early stage; 
however abnormal EEG findings may differ among different 
CJD subtypes (23). Abnormal EEG findings occur in patients 
with M homozygosis and M/V heterozygosis but rarely in 
patients with V homozygosis at codon 129 of the PRNP (24).

The detection of CSF biomarkers such as 14‑3‑3 protein, 
tau protein, S‑100 protein and neuron‑specific enolase 
as diagnostic markers has been shown to improve the 
sensitivity of clinical diagnosis even in the early stages of 
CJD (25). Total tau protein can be used as a diagnostic test 
for the assessment of PRNP when the codon 129 genotype 
is known (26), while the marker is not CJD‑specific and can 
also be detected in numerous other diseases. Certain studies 
have shown that the sensitivity of 14‑3‑3 protein for detecting 
CJD varies for different CJD genotypes: From 57% in MV2 
to 100% in MV1 and VV1 cases, with a specificity from 84 
to 95% (27,28). However, the level of 14‑3‑3 protein varies 
over time and may not be detectable at certain time‑points in 
certain patients (29). In the present study, the 14‑3‑3 protein 
test in the CSF was ~67% positive, as the first patient (M/M 
type) was negative. After the first detection, the patient's rela-
tives did not consent to the dynamic recheck of 14‑3‑3 protein, 
and it was therefore not assessed thereafter. Furthermore, the 
test may have been performed when the first patient was an 
undetectable stage, so it cannot be ruled out that the 14‑3‑3 
protein test was false negative. However, there is also a 
chance that the 14‑3‑3 protein test was false positive in the 
other two patients of the present study (30).

MRI is a tool that is increasingly useful in the evalua-
tion and early detection of suspected CJD and excluding 

other diseases, which may possibly be treatable (31,32). A 
retrospective study suggested that basal ganglia, subcortical 
signal intensity changes and cortical ribboning on DWI are 
the most important imaging markers  (33). However, MRI 
scan is used only as reference, as it may vary across cases 
with different PRNP genes at different stages (34,35). In the 
present cases, brain MRI showed cortical ribboning or bilat-
eral high signals in the caudate and putamen, which were 
coincident with the abnormalities of typical CJD patients. 
Initially, the brain MRI of the first case was normal and 
his clinical manifestation was non‑specific; therefore, until 
the basal ganglia hyperintensity appeared, the diagnosis of 
CJD was not considered. Multiple axial images of the other 
two patients' brain MRI scans showed bilateral cortical 
ribboning of several locations in the cortex on DWI at the 
early stage, which immediately suggested the diagnosis of 
CJD. With disease progression, the MRI of the first patient 
revealed conspicuous atrophy, while the cortical ribboning of 
the second case became more apparent as clinical symptoms 
aggravated; all of these findings indicated that the scope and 
extent of lesions on MRI may be associated with the severity 
of the disease. The reasons for different MRI presentations 
are not fully known but may be explained by the following: 
First, the examination was performed at different disease 
stages (36); second, MRI may have been falsely positive or 
negative; finally, the correlation between the subtype of CJD 
and imaging findings was close for each patient. 

The WHO diagnostic criteria (15) for probable CJD cases 
specified that the disease should have been present for <2 years 
before death. In the first case, with attentive nursing and 
supportive treatments, the duration was extended to 6 years, 
which was evidently different from that of typical cases and the 
WHO diagnostic criteria. Tube feeding has been considered to 
be the most crucial factor contributing to the prolonged survival 
of Japanese sCJD patients (37). Therefore, the diagnosis of CJD 
should not be excluded solely based on longer duration, which 
was closely associated with nursing and supportive treatments. 
Appleby et al (38) reported that heterozygous cases (M/V) had 
a longer survival time (7.7‑2.8 years) compared with that of 
homozygous cases (M/M and V/V; 1.7 years). PRNP gene muta-
tions had also been analyzed in the three cases of the present 
study. The gene analysis showed that all of the patients were 
homozygous for methionine at codon 129 of the PRNP gene. 
A previous study indicated that the T188K mutation is likely to 
be a dominant genotype of CJD in Chinese patients (39). In the 
present study, one of the cases had the T188K mutation, while 
the others did not. However, the polymorphisms of PRNP at 
codon 129 in the first case were not consistent with those in 
the study by Appleby et al (38), so that the prolonged duration 
cannot be explained. Different from typical CJD patients, codon 
129 polymorphisms of PRNP in this present case was not the 
key factor determining the survival time. It is possible that the 
further CJD subtypes may be accountable for the divergence in 
survival time. Due to restricting circumstances, other codons 
and their polymorphisms were not analyzed in the present study. 
In all three cases, no risk factors for CJD and no family history 
of the disease were found, so that the etiology of the disease was 
not fully known.

In conclusion, the diagnosis of CJD is often neglected and 
requires numerous laboratory and pathology examinations. 
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Physicians should have a comprehensive understanding of CJD 
and consider its diagnosis if patients show physical signs associ-
ated with it. Different subtypes may have different clinical and 
laboratory presentations. It is important that more specific and 
sensitive tests and examinations are performed to increase the 
diagnostic rate in order to diagnose probable CJD earlier, even 
prior to the appearance of the characteristic clinical symptoms. 
This would benefit disease prevention and may allow for early 
treatment in the future. Further investigation is required to fully 
elucidate the etiology, pathogenesis, diagnostic criteria, precau-
tionary measures and treatments for CJD.
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