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Introduction

Creuzfeldt-Jakob Disease (CJD) has been known since the early 20th century, when in 1920 the German neuropathologist 
Hans Gerhardt Creutzfeldt published a report about a 23-year-old woman with psychiatric symptoms of unknown origin, 
as well as symptoms of motor and sensory cortical damage [3]. According to the data of the Latvian Centre for Disease 
Control, during the last five years two cases of CJD have been diagnosed, all in patients older than 50 years of age [4]. 
CJD is classified as a rare disease with the global incidence varying between one to nine cases per million per annum [5]. 
CJS is a progressive neurodegenerative disease with a 90% first-year mortality. The most common symptoms of the disease 
are rapidly progressive dementia, Creutzfeldt-Jakob disease (CJD), Prion diseases, magnetic resonance imaging. Concurrent 
extrapyramidal symptoms such as hypokinesia and dystonia, as well as impaired vision such as cortical blindness, are not 
uncommon in the case of CJD [6,7]. End stage CJD manifests as akinetic mutism. Worldwide, CJD is the most common of 
the known prion diseases. Sporadic cases mostly manifest between the ages of 60 and 70, with a particularly brief patient 
lifespan of an average of only 4 months after diagnosis. 10-15% of CJD cases are congenital, caused by a mutation in the 
PRNP gene. Types of acquired CJD include consuming infected meat products and iatrogenic CJD in case of transplanting 
infected tissue [8]. 
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Abstract

Creuzfeldt-Jakob disease belongs to a group of prion diseases characterised by rapid clinical deterioration and 
high mortality due to the lack of specific treatment. In approximately 85% of cases the disease is sporadic, however, 
both congenital and jatrogenic [1,2]. Despite widespread decades-long knowledge of the disease by doctors, especially 
neurologists, confirming the diagnosis remains exceptionally challenging. We present a 69-year-old patient who was admitted 
to a university hospital due to complaints of progressive gait and balance impairment and cognitive changes. Due to the 
clinical appearance and radiological examinations, Creuzfeldt-Jakob disease was suspected, and an electroencephalography 
and liquor tests carried out. The patient’s neurological and overall state worsened, and the liquor test results received post-
mortem confirmed the clinical and radiological diagnosis.

Figure 1: Brain MRI.
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A 69-year-old male was referred to a university hospital after an outpatient visit to 
a neurologist due to progressive gait and balance impairment and cognitive changes. 
The first symptoms appeared approximately a month before and included difficulty 
moving, dizziness and instability. Due to the aforementioned complaints, the patient 
underwent subsequent hospitalisation episodes at smaller local hospitals, and during 
one such instance a Magnetic Resonance Imaging (MRI) scan of the brain was 
performed; however, no specific changes were observed, and the patient was once again 
discharged without a clear diagnosis. After a follow up visit to a neurologist the patient 
was referred to a university hospital due to his symptoms. After gathering a more 
precise history from the patient’s relatives it was noted that, before hospitalisation, 
the patient had become slower, had mood swings and had recently lost a significant 
amount of weight. The patient had atrial fibrillation, took anticoagulants (Warfarin), 
but did not have any other chronic illness. The neurological state upon admittance at 
the neurology department: limited verbal contact, the patient was noticeably lethargic. 
Cranial innervation was intact. An intermediate right sided hemiparesis was observed, 
with asymmetric arm reflexes (right>left) and a bilaterally positive palmomental reflex. 
Right sided extremity ataxia was also observed, probably due to hemiparesis. Due to 
the patient history a paraneoplastic CNS syndrome was suspected, and the patient 
was screened for oncologic disease (thoracic and abdominopelvic CT examinations), 
tested for onconeural antibodies, and the hypothesis was not confirmed. The patient 
underwent a repeated brain MR scan with intravenous contrast injection, and diffusion 
weighted sequence changes in the left-side frontal and parietal cortex as well as the 
basal ganglia (head of caudate nucleus) were observed (Figure 1).

DWI (diffusion weighted imaging) sequence Figures show a (A) bilateral asym-
metric signal increase that is more pronounced in the left side fronal-parietal lobe 
without changes in the apparent diffusion coefficient – ADC. These changes could cor-
respond to initial CJD. No changes in the FLAIR sequence were observed (B). 

An electroencephalogram was performed and changes typical to encephalopathy 
with dementia patterns in the fronto-central regions was observed (Figure 2).

The clinical and radiological appearance pointed towards Creuzfeldt-Jakob 
disease. The vitamin K antagonist treatment the patient received was discontinued and 
a course of subcutaneous low-molecular-weight heparin was begun in order to prepare 
the patient for a lumbar puncture. The initial liquor workup was within normal 
parameters (cytosis 0/µL, protein 0.340 g/L) and the sample was sent for further 
evaluation for 14-3-3 protein. 

The patient’s neurological status was deteriorating with rapidly progressing 
lethargy, and inability to form full sentences with the patient repeating the same words. 
The patient exhibited intense emotional lability with periods of crying and anxiety, and 
temporal and spatial disorientation, whilst retaining orientation in person. The right-
side extremities were spastic and ignored by the patient, with no convincing evidence 
of paresis, most likely due to hemineglect or alien limb phenomenon. A repeated brain 
MRI scan was performed ten days after the first MRI and visible worsening could be 
observed (Figure 3). 

Multiple focal lesions can be observed (A), with new basal ganglia lesions in the 
FLAIR sequence (B). The changes correspond to initial CJD, however, a hyperintense 
DWI signal can be seen within a larger area of the left fronal and both parietal lobes 
(C), which is a radiological indicator of disease progresson. 

A repeated EEG seven days after the previous examination revealed worsened 
findings with a more pronounced encephalopathy and more frequent and longer lasting 
bilateral delta groups from the frontal hemispheres. Focal damage signs (individual 
triphasic waves) were observed in the left frontal and to a lesser extent parietal and 
occipital region (Figure 4).

Two weeks after admittance, the patient started exhibiting different types of 
hyperkinesias in the left-side extremities- myoclonus, focal dystonia in the arm with 
apraxia and subsequent inability to drink or open a bottle independently. A third brain 
MRI scan was performed that revealed changes typical to CJD (Figure 5).

Figure 2: Electroencephalogram with changes typical to encephalopathy with 
dementia patterns in the fronto-central regions.

Figure 3: Brain MRI scan

Figure 4: The EEG reveals multiple triphasic waves (periodical lateralised epileptic 
discharges) emanating from the left hemisphere.

Figure 5: DWI sequence reveals changes within the basal ganglia that are more 
pronounced in the head of the caudate nucleus and putamen, as well as thalamus 
(A), that were not as clearly visible in the previous examination. Cortical changes 
have also increased in are compared to the previous examinatios. FLAIR sequence 
revealed hyperintensity with the thalamus and the head of the caudate nucleus, 
and putamen. (B)
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A few days later no verbal contact could be established and the patient could not 
carry out commands and could not move his extremities (akinetic mutism). Shortly 
after discharge from the hospital the patient passed away. The total time spent in the 
hospital was 3 weeks, whereas the length of the illness was 1.5 months, similar to what 
other authors have described [9]. The liquor test results received post-mortem indicated 
the presence of 14-3-3 protein confirming the clinical and radiological diagnosis. 

Discussion

Today, to confirm a case of Creuzfeld-Jakob disease it is necessary to detect the 
PrPSc in patient brain tissue. Currently, the majority of biopsies are carried out post-
mortem which can be explained by the risk-benefit ratio when performing a biopsy on 
a live patient. First, the treatment will remain unchanged no matter the biopsy result, 
because there is no specific therapy for the disease. Second, prions are highly resistant 
to disinfection and sterilisation of medical instrumentation which means that the 
majority of the instruments used would have to be disposed of after acquiring the 
brain tissue sample [7, 10].Thus modern diagnostics of the disease is mostly confined 
to medical imaging, electroencephalography, biomarkers and the clinical progression 
(Table 1).

Table 1: Diagnostic criteria for sporadic CJD

Sporadic Creuzfeldt-Jacob Disease

Confirmed

Positive biopsy result; and/or immunihystochemically; and/or Western Blot 

confirmed protease resistant PrP; and/or scrapie-asiciated fibrils

Probable

Neuropsychiatric symptoms and positive RT-QuiC in cerebrospinal fluid or other 

tissue

OR

Rapidly progressing dementia and at least two of the following:

Myoclonus

Visual or cerebellar disfunction

Pyramidal/extrapyramidal disfunction

Acinetic mutism

AND at a positive result in at least one of the following tests

Typical EEG with sharp wave complexes

Positive 14-3-3 protein in CSF if lenghth of disease <2 years

MRI DWI or FLAIR sequence high intensity signal in the caudate nucleus/putamen 

or at least two cortical regions (temporal, parietal, occipital)

Plausible

Rapidly progressing dementia and at least two of the following:

Myoclonus

Visual or cerebellar disfunction

Pyramidal/extrapyramidal disfunction

Acinetic mutism

AND length of disease <2 years;

No alternative diagnosis in other examinations; negative findings in the aforemention 

tests

The most commonly used biomarker is 14-3-3 protein, detectable in Cerebrospinal 
Fluid (CSF). Its high sensitivity of up to 92-96% means the probability of a false positive 
result for a patient with positive 14-3-3 protein is very low. Other proteins that are 
detectable in CSF such as tau protein exist, however, their sensitivity is noticeably 
lower-81%. One also has to keep in mind the fact that the timing of sample acquiry 
and correlation to clinical course is important because both tau and 14-3-3 protein 
indicate neuronal damage that can be seen with multiple neurodegenerative diseases. 
Previous studies have indicated a significant increase in the sensitivity and specificity 
of biomarkers if they are analysed during later stages of disease [11,12]. EEG is 
a mainstay in CJD diagnostics. Changes during the early phases of disease may be 

unspecific, such as generalized lowered base activity. As the disease progresses EEG 
can register Frontal Intermittent Delta Activity (FIRD) or Periodical Lateralized 
Epileptic Discharges (PLED) - monomorphic waves with ≤3 phases. The later stages 
of disease are characterized by lower amplitude discharges with longer intervals 
that gradually increase with time, explaining the almost isoelectric encephalogram 
observable in end-stage disease [13]. The golden standard regarding radiological 
imaging is Magnetic Resonance Imaging (MRI) with a standardized protocol of T1-
weighted axial Figures, T2-weighted axial Figures, fluid-attenuated inversion recovery 
(FLAIR), all thin slice 3 mm axial and sagittal, and Diffusion-Weighted Figures (DWI) 
[7]. The MRI findings can be bilateral or unilateral, symmetrical and asymmetric, 
and is characterized by T2, FLAIR, DWI hyperintensities within the basal ganglia 
(putamen and caudate nucleus), thalamus (hockey stick sign), cortex and white matter. 
Increased intensity in the diffusion weighted Figures is considered one of the most 
sensitive signs. Progressive cerebral atrophy is also often observed [14, 15]. In the case 
of this patient initial MRI findings were not suspect due to the lack of basal ganglia 
and thalamic lesions, and the EEG was also inconclusive. However, evaluating both 
radiological and functional examination findings in progression revealed a classic 
course of disease.

Despite variance in the clinical manifestations depending on disease subtypes, 
the most common symptoms are rapidly progressing dementia, personality changes 
and disturbed coordination. As the disease progresses the patient manifests 
involuntary movement such as myoclonus, and loss of speech and movement (akinetic 
mutism). The most common cause of death is acquired infections, sepsis, heart and 
respiratory failure [16]. Multiple prion disease cases have been described where the 
initial prevailing symptoms are cognitive, whereas others point towards disturbed 
coordination as the first sign of disease [11, 17]. However, in all cases, including ours, 
the clinical deterioration is rapid and ends in lethality. 

Conclusion

The described case illustrates the difficulty of diagnosing a prion disease which 
requires team effort made of multidisciplinary, experienced professionals. Despite the 
lack of specific therapy, a timely diagnosis can enable caretakers to provide adequate 
comfort therapy and give relatives and the patient time to come to terms with the 
prognosis. Even though this year the disease is celebrating it’s first centenary, the road 
to diagnosis remains full of obstacles. 

References

1. Centers for Disease Control and Prevention, Georgia.

2. National Institute of Neurological Disorders and Stroke, US.

3. Gomes, Mota DM (2020) Creutzfeldt-Jakob disease: one hundred years of 
participation in the design of the transmissible spongiform encephalopathies. 
Revista Brasileira de Neurologia 56(3): 25-28.

4. Slimību profilakses un kontroles centrs (2020).

5. Uttley L, Carroll C, Wong R, Hilton AD, Stevenson M (2020) Creutzfeldt-Jakob 
disease: a systematic review of global incidence, prevalence, infectivity, and 
incubation. The Lancet Infectious Diseases 20(1): e2-e10.

6.  Muniz BC, Makita LS, Ribeiro B, Marchiori E (2019) The Heidenhain variant of 
Creutzfeldt-Jakob disease. Radiologia Brasileira 52(3): 199-200.

7. Manix M, Kalakoti P, Henry M, Thakur J, Menger R, et al. (2015) Creutzfeldt-
Jakob disease: updated diagnostic criteria, treatment algorithm, and the utility 
of brain biopsy. Journal of Neurosurgery 39(5): E2.

8. Gambetti P, Puoti G, Cali I, Kong Q (2010) Zou Encyclopedia of Movement 
Disorders. s.l.: Academic Press, pp. 263-269.

9. Bennet R, Ulikova S, Silva N (2019) Creutzfeldt-Jakob disease: a case study. GM 
journal.

10. Rutala WA, Weber DJ (2001) Creutzfeldt-jakob disease: Recommendations for 
disinfection and sterilization. clinical infectious diseases 32(9): 1348-1356.

11. Green AJE (2019) RT-QuIC: a new test for sporadic CJD. Practical Neurology 
19(1): 49-55.

12. Kwon GT, Kwon MS (2019) Diagnostic challenge of rapidly progressing sporadic 
Creutzfeldt-Jakob disease. BMJ Case Reports 12(9): e230535.

13. Ayyappan S, Seneviratne U (2014) Electroencephalographic changes in sporadic 
Creutzfeldt- Jakob disease and correlation with clinical stages: a retrospective 

https://www.cdc.gov/prions/cjd/
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Creutzfeldt-Jakob-Disease-Fact-Sheet
https://pesquisa.bvsalud.org/portal/resource/midias/biblio-1120513
https://pesquisa.bvsalud.org/portal/resource/midias/biblio-1120513
https://pesquisa.bvsalud.org/portal/resource/midias/biblio-1120513
https://www.spkc.gov.lv/lv/kreicfelda-jakoba-slimiba
https://pubmed.ncbi.nlm.nih.gov/31876504/
https://pubmed.ncbi.nlm.nih.gov/31876504/
https://pubmed.ncbi.nlm.nih.gov/31876504/
https://pubmed.ncbi.nlm.nih.gov/31210697/
https://pubmed.ncbi.nlm.nih.gov/31210697/
https://pubmed.ncbi.nlm.nih.gov/26646926/
https://pubmed.ncbi.nlm.nih.gov/26646926/
https://pubmed.ncbi.nlm.nih.gov/26646926/
https://pubmed.ncbi.nlm.nih.gov/11303271/
https://pubmed.ncbi.nlm.nih.gov/11303271/
https://pubmed.ncbi.nlm.nih.gov/30282760/
https://pubmed.ncbi.nlm.nih.gov/30282760/
https://pubmed.ncbi.nlm.nih.gov/31551319/
https://pubmed.ncbi.nlm.nih.gov/31551319/
https://pubmed.ncbi.nlm.nih.gov/25462147/
https://pubmed.ncbi.nlm.nih.gov/25462147/


Page 4/4

Copyright  Arturs Balodis

Citation: Balodis A ,Roddate M, Predkele N, Glāzere I, Dzelzīte S (2021) A case of Creuzfeldt-Jakob disease: a challenge despite a hundred years of 
experience. Corpus J Case Rep 2: 1013

analysis. Journal of Clinical Neurophysiology 31(6): 586-593.

14. Manners DN, Parchi P, Tonon C, Cappelari S, Strammiello R et al. (2009) 
Pathologic correlates of diffusion MRI changes in Creutzfeldt-Jakob disease. 
Neurology 72(16): 1425-1431.

15. Collie DA, Sellar RJ, Zeidler M, Colchester AC, Knight R (2001) et al. MRI of 
Creutzfeldt-Jakob disease: imaging features and recommended MRI protocol. 
Clinical Radiology 56(9): 726-739.

16. Balushi AA, Meeks MW, Hayat G, Kafaie J (2016) Creutzfeldt–Jakob Disease: 
Analysis of Four Cases. Front Neurol 7: 138.

17. Kojima G, Tatsuno BK, Inaba M, Velligas S, Masaki K, et al. (2013) Creutzfeldt-
Jakob disease: a case report and differential diagnoses. Hawai’i journal of 
medicine & public health: a journal of Asia Pacific Medicine & Public Health 
72(4): 136-139.

https://pubmed.ncbi.nlm.nih.gov/25462147/
https://pubmed.ncbi.nlm.nih.gov/19380702/
https://pubmed.ncbi.nlm.nih.gov/19380702/
https://pubmed.ncbi.nlm.nih.gov/19380702/
https://pubmed.ncbi.nlm.nih.gov/11585394/
https://pubmed.ncbi.nlm.nih.gov/11585394/
https://pubmed.ncbi.nlm.nih.gov/11585394/
https://pubmed.ncbi.nlm.nih.gov/27621721/
https://pubmed.ncbi.nlm.nih.gov/27621721/
https://pubmed.ncbi.nlm.nih.gov/23795314/
https://pubmed.ncbi.nlm.nih.gov/23795314/
https://pubmed.ncbi.nlm.nih.gov/23795314/
https://pubmed.ncbi.nlm.nih.gov/23795314/

	Abstract
	_GoBack

