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INTRODUC TION

Creutzfeldt– Jakob disease (CJD) is a rare and devastating neurode-
generative disorder. The sporadic form of the disease (sCJD) is the 

most common, although mutation- associated familial or hereditary 
cases are also known, as well as iatrogenic forms [1]. CJD is caused 
by neuronal degeneration due to the neurotoxic properties of the 
misfolded isoform (PrPSc) of cellular or natively folded prion protein 
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Abstract
Background and purpose: Sporadic Creutzfeldt– Jakob disease is a rapidly progressing 
and highly variable neurodegenerative disease with heterogeneous clinical presentation 
and a median survival time from diagnosis to death of 4– 6 months.
Methods: We report a rare case of a 61- year- old woman with a history of initially rapidly 
progressive dementia, with subsequent development of pyramidal and extrapyramidal 
signs and with an unusually long survival period of 14 years. Initial magnetic resonance 
imaging evaluation, single- photon emission computed tomography, and electroencepha-
logram did not show relevant alterations.
Results: The postmortem examination of the brain showed diffuse spongiform change, 
gliosis, and neuronal loss along with abnormal immunostaining of prion protein in the grey 
matter, especially in the cerebellum. Indirect PRNP genetic analysis was negative.
Conclusions: This case is, to our knowledge, the sporadic Creutzfeldt– Jakob disease pa-
tient with the longest survival period ever documented. This surprisingly long duration 
highlights the importance of histopathological confirmation with brain autopsies for sus-
pected cases, as the disease can easily be misdiagnosed in such slowly progressing cases.
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(PrPC), which also becomes aggregation prone and accumulates in 
the central nervous system [2].

The typical clinical features involve rapidly progressive demen-
tia plus two additional symptoms such as cerebellar ataxia, myoclo-
nus, pyramidal or extrapyramidal motor signs, and visual symptoms. 
Supportive criteria include magnetic resonance imaging (MRI) sig-
nal alterations, especially in diffusion- weighted images or fluid- 
attenuated inversion recovery (FLAIR) images in basal ganglia, with 
at least two cortical regions affected (temporal, parietal, or occipital), 
as well as typical periodic sharp and slow wave complexes in elec-
troencephalogram pattern, and the presence of 14- 3- 3 protein in 
cerebrospinal fluid (CSF) biomarkers [3]. Among those, detection of 
minute amounts of PrPSc through real- time quaking- induced conver-
sion (RT- QuIC), a recently developed CSF biomarker that offers high 
sensitivity (85.7%) and specificity (100%) for the detection of sCJD 
[4], is worth highlighting. In spite of such recent advances, definitive 
confirmatory CJD diagnosis is based on pathological evaluation of 
the brain postmortem, by neuropathological, immunohistochemical, 
and biochemical analyses aimed at detecting spongiform lesions, as-
trogliosis, or deposits of proteinase- resistant PrPSc.

Despite being a clinically heterogeneous disease, with marked 
variability also regarding the age of onset and duration, usual sur-
vival periods from diagnosis to death are from 4 to 6 months [5,6]. 
Other unusually long sCJD cases have been previously reported, 
one of the longest survival times for sCJD being described in a 
teenage girl, with initially rapid neurocognitive decline followed by 
a prolonged 10- year clinical course [7]. To our knowledge, among 
adults, the longest period described corresponds to a case with 16- 
year survival after diagnosis of rapidly progressive dementia, with 
neuropathological postmortem diagnosis of CJD. However, the pa-
tient had a family history of similar disease, which could suggest that 
the disease may not have been sCJD but some other form of prion 
disease with a longer disease course [8].

Herein, we report the case of an adult with a 14- year survival 
period after the diagnosis of rapidly progressive dementia, with neu-
ropathological postmortem diagnosis of CJD, which is to our knowl-
edge the longest confirmed case of sCJD ever described.

METHODS

A 61- year- old woman presented to the hospital with a 2- month 
history of behavioural change including hyperactivity, aggressive-
ness, and exhibitionism. She had also developed progressive cogni-
tive decline and in consequence was unable to carry out basic daily 
activities.

She had no history of other comorbidities, and her family history 
was unremarkable.

During the next month after hospitalisation, she subsequently 
developed delirium and visual and auditory hallucinations. The pa-
tient was inattentive and disoriented regarding time and space. 
on the Mini- Mental State Examination, the patient scored 10/30. 
Neurological examination revealed parkinsonism, including 

hypomimia and symmetric increased tone with cogwheel rigidity and 
bradykinesia. She had no tremor. Cranial nerve, motor, sensory, and 
cerebellar examinations were normal. Babinski response was absent.

Extensive evaluations for autoimmune, infectious, toxic, meta-
bolic, and neoplastic blood studies showed no alteration. Brain MRI, 
including diffusion- weighted imaging and single- photon emission 
computed tomography, was unremarkable. The routine electroen-
cephalogram was normal. CSF analysis was not performed.

Based on the clinical symptoms of rapidly progressive cognitive 
decline and behavioural change, she received at that time the di-
agnosis of Pick's disease, more commonly referred to as one of the 
frontotemporal dementias with tau accumulation [9].

During the clinical course, she was admitted to a psychiatric 
hospital, where she started to present severe insomnia and new 
onset episodes of abnormal movements suggestive of myoclonus, 
which decreased with phenobarbital. Subsequently, as cognitive 
decline progressed, she developed aphasia with echolalia and per-
severation. After a 1- year period from first hospitalisation, she was 
wheelchair- bound.

At neurological review 18 months after her first evaluation, she 
was mute, could not walk, even with assistance, and lost sphincter 
control. On examination, the patient presented with the following 
neurological symptoms and signs: spontaneous multidirectional 
nystagmus, akinetic mutism with global hyperreflexia, and extensor 
plantar response.

In the following years, she developed progressive dysphagia 
with significant weight loss, for which a dietary modification was 
prescribed. Nevertheless, during the follow- up, she had several 
aspiration pneumonia episodes, and she also developed severe 
constipation.

Follow- up MRI was not performed. During disease follow- up, 
the patient was prescribed only phenobarbital; neither doxycycline 
nor trazodone was given, probably because the prion disease condi-
tion was not suspected.

Despite having recurrent aspiration pneumonia episodes during 
the last 2 years that required antibiotic treatment, artificial feeding 
was not evaluated, despite the attendant risk of aspiration. However, 
modified- texture food diet and supplemental nutrition shakes were 
required since institutionalisation.

One hundred seventy- six months after clinical onset, she died of 
respiratory failure at age 76 years, and an autopsy was conducted.

RESULTS

Postmortem examination of the brain revealed macroscopic 
changes. It weighed 790 g before fixation. Cerebral atrophy was ob-
served, particularly in the frontal cortex, associated with widening of 
ventricles. Basal ganglia, thalamus, brain stem, and cerebellum were 
macroscopically normal. The pigmentation of the substantia nigra 
and locus ceruleus was also considered unaltered.

Microscopic examination revealed diffuse spongiosis in the cere-
bral cortex and moderate spongiosis in basal ganglia (thalamus) and 
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granule cell layer of the cerebellum (Figure 1). In addition, marked 
neuronal loss and astrocytic gliosis were observed in the pulvinar 
and lenticular nuclei, being moderate in cerebral cortex. No spon-
giform alteration was found in brain stem. Additionally, neuropil 
threads, tangles, and pretangles were observed in the entorhinal 
cortex and hippocampus (Braak Stage II).

Immunohistochemical analysis for PrPSc with anti- PrP anti-
body (amino acids [a.a.] 109– 112, clone 3F4 monoclonal antibody) 
showed synaptic, granular, and plaque- like patchy positivity in the 
cerebellum, frontal cortex, hippocampus, and parahippocampal cir-
cumvolution (Figure 2). The sections on the caudate and putamen 
nucleus were negative for prion staining. However, amyloid immu-
nostaining with purified anti- β- amyloid 1– 42 antibody (clone 12F4 
monoclonal antibody) was only positive in some leptomeningeal 
vessels (Figure 3). Alpha- synuclein immunohistochemistry with pu-
rified anti- α- synuclein (amino acids 115– 121, clone LB509 mono-
clonal antibody) in the amygdala and midbrain was negative, as well 
as phosphorylated TDP- 43 in hippocampus visualised with anti- 
phospho- TDP- 43 antibody (sp409/410 monoclonal antibody).

Unfortunately, Western blot assay for PrPSc was not possible, 
because only formalin- fixed and paraffin- embedded brain tissue 
sections were available.

As no blood sample from the patient was available, genomic DNA 
of the patient was extracted from formalin- fixed brain tissue using 
two different methods, QIAamp DNA FFPE Tissue Kit (QIAGEN, 
Hilden, Germany) and the procedure developed by Campos and 
Gilbert [10]. On the other side, the DNA of the offspring and the 
partner was extracted from their peripheral blood using the QIAamp 
DNA Mini Kit (QIAGEN).

The PRNP gene was analysed by direct sequencing of the whole 
gene, including the coding and untranslated regions and exon/intron 
boundaries in the patient and her progeny. Insertions and deletions 
in the octapeptide repeat region and microsatellites flanking the 
PRNP gene (D20S906, D20S842, D20S846, D20S882) were stud-
ied by fluorescent PCR and posterior electrophoresis using the 3500 
Series Genetic Analyzer (Applied Biosystems, Foster City, CA, USA).

It was not possible to sequence the index PRNP gene due to the 
fragmentation of the DNA sample extracted from formalin- fixed 
paraffin- embedded brain tissue samples. Because of this, indirect 

genetic studies were performed. These studies revealed that none 
of the descendants presented alteration in the PRNP gene. In addi-
tion, microsatellite genotyping of her descendants and partner al-
lowed haplotype reconstruction and showed that both alleles of the 
index had been analysed, as both chromosomes were present within 
the offspring. As none of the descendants presented any pathogenic 
variant at PRNP, we could infer that the index patient did not carry 
any alteration in the PRNP gene and was homozygous for the Val 
variant at position 129 of PrP (Figure S1).

Finally, because the codon 129 was Val/Val, this case should be 
classified as VV, although the absence of Western blot for the for-
mal distinction between VV1 and VV2 categories precludes further 
classification [11].

DISCUSSION

Creutzfeldt– Jakob disease is a rapidly progressive neurodegenera-
tive disorder. To our knowledge, despite a few studies reporting 
unusually long duration cases of prion disease [7,8,12], mainly case 
reports from familial or genetic forms of the disease [5], our patient 
had the longest survival time ever reported for sCJD.

Cutler et al. reported a case of a 16- year duration CJD in 1984 
[8], the longest period ever reported for prion disease. However, 
they presented a case of a 46- year- old man whose father and pa-
ternal grandmother both had progressive mental deterioration, and 
genetic study was absent, so it resembled a familial CJD case.

Long survival in sCJD has being reported also in the paediatric 
population [7], in a 15- year- old girl with a total disease duration 
of nearly 10 years. The case was clinically characterised by rapid 
neurocognitive decline followed by myoclonus and seizures. Also, 
as in our case, the first MRI at presentation only showed mild gen-
eralised volume loss; nevertheless, in that case follow- up MRI was 
performed, presenting diffusion and FLAIR hyperintensity in basal 
ganglia and pulvinar bilaterally. Genetic study was negative, and 
neuropathological findings included minimal spongiform change, 
PrPSc deposits in the neocortex, striatum, and cerebellum by im-
munohistochemistry, and protease- resistant PrPSc by Western 
immunoblot.

F I G U R E  1  Low- power photomicrographs (original magnification, ×16) of hippocampus (a) and cerebellum (b) stained with hematoxylin 
and eosin show characteristic spongiform degeneration (vacuolation) of the grey matter neuropil specific to Creutzfeldt- Jakob disease 
[Colour figure can be viewed at wileyonlinelibrary.com]

(a) (b)

www.wileyonlinelibrary.com
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The most recently reported data of long survival [12] is a 
63- year- old woman with slowly progressive dementia with premor-
tem confirmation of prion disease with positive skin biopsy testing 
by RT- QuIC assays, who was still alive at 34 months after disease 
onset.

In our patient, the clinical features of rapidly progressive demen-
tia with pyramidal and extrapyramidal signs during the first year, in 
addition to the presence of early aphasia and myoclonus, made a pre-
mortem diagnosis of CJD far more probable than Alzheimer disease 
(AD) or frontotemporal dementia. Despite the extremely long 14- 
year survival, the patient had a rapid clinical progression in the first 
year, including cognitive impairment, behavioural symptoms, motor 
involvement, aphasia, and myoclonus. Given that the rest of the neu-
rodegenerative dementias have more specific clinical features than 
prion disorders, this initial involvement of multiple neuroanatomical 
regions is uncommon in most of them; evaluated retrospectively, the 
clinical clues of the first- year period taken altogether were indicative 
of sCJD. Nevertheless, CJD was not suspected in the present case, 
mainly due to the long survival and the absence of abnormal findings 
in brain MRI and electroencephalographic studies. Both tests were 
done in a very early phase of the disease, and because the results did 
not indicate a possible prion disease, they were not repeated during 
the course of her illness.

The co- occurrence of CJD hallmarks with AD- related findings 
on the neuropathological study, as in our patient, despite being 

uncommon, has been previously reported [13,14]. Published data 
suggest that the coexistence of CJD and AD hallmarks could present 
in two different ways, on one hand as a regular AD case developing 
CJD findings in the late stages, or on the other hand as a CJD case 
that also develops pathological features of AD, without typical clin-
ical findings of AD [13]. The patient reported here, according to the 
clinical evidence described, suggests the second option, because the 
main clinical hallmarks in our patient were rapid progressive demen-
tia, with initial psychiatric and dysphasic characteristics, followed by 
progressive parkinsonism.

Typically, AD patients show brain atrophy, most marked in the 
medial temporal lobes, with relative preservation of the primary 
motor cortex and occipital lobes. In our case, we found atrophic 
brain, predominantly frontal, with ventricular dilatation.

In AD, there is also an accumulation of two proteins, extracel-
lular beta amyloid peptide (Aβ) within plaques [15] and abnormally 
phosphorylated tau in neurofibrillary tangles [16]. Amyloid peptide 
plaques were not present in our case. Although some leptomenin-
geal vessels showed some positivity on Aβ staining, these findings 
have been previously mentioned in sCJD patients, mainly in elderly 
cases [17]. The deposition of abnormal tau protein in the brain is not 
unique to AD but is also observed in many other neurodegenerative 
disorders [18– 20]. In our case, tau pathology manifested in Braak 
Stage II findings, with neuropil threads, tangles, and pretangles in 
the entorhinal cortex and hippocampus.

F I G U R E  2  Low- power photomicrographs (original magnification, ×16) show prion protein (PrP) staining that identifies widespread 
accumulation of PrP in a plaque- like, granular, and synaptic- like pattern in parahippocampal gyrus (a) and cerebellum (b) (anti- prion protein, 
amino acids 109– 112, clone 3F4, monoclonal antibody) [Colour figure can be viewed at wileyonlinelibrary.com]

(a) (b)

F I G U R E  3  Neuropathologic features showed no indication of Alzheimer's disease. Low- power photomicrographs (original magnification, 
×16) of anti- amyloid- β immunostaining of leptomeningeal vessels in parahippocampal gyrus reveal absence of amyloid deposition (purified 
anti- β- amyloid 1– 42, clone 12F4) [Colour figure can be viewed at wileyonlinelibrary.com]

(a) (b)

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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Spongiform changes can occur in AD [21], similar to that ob-
served in CJD [22], particularly when it is concomitant with Lewy 
bodies disease [23]. The spongiform change in AD usually involves 
the superior and inferior temporal, entorhinal, and insular cortices, 
as well as the amygdala [24]. In contrast, spongiform change in CJD is 
more widespread, with the involvement of the neocortex, striatum, 
thalamus, and cerebellum [22,25]. In our patient, diffuse and patchy 
spongiosis was observed in the cerebral cortex, the cerebellar mo-
lecular layer, and, to a lesser extent, in the basal ganglia, matching 
what is expected for CJD.

However, one of the most relevant findings from the immuno-
histochemical study was the detection of synaptic, granular, and 
plaque- like patchy positivity for PrPSc in the cerebellum, frontal cor-
tex, hippocampus, and parahippocampal circumvolution, undoubt-
edly pointing towards prion disease.

Finally, there were no alpha- synuclein or phosphorylated TDP- 
43 inclusions, ruling out synucleinopathies or frontotemporal lobar 
degeneration. However, the latter could not be completely dis-
carded, given that accumulation of other misfolded proteins such 
as FUS can also cause the disease [26]. To rule out the presence of 
Transmissible spongiform encephalopathies associated mutations, 
which could explain a slower or atypical disease progression than 
that expected for sCJD, genomic DNA from fixed brain samples 
was extracted, but the fragmentation of the extracted material 
due to its long conservation in the fixing agent impeded sequenc-
ing of the PRNP gene. Although genotyping of descendants of the 
index case demonstrated the absence of such disease- associated 
mutations at least in the germline, in agreement with the latest 
reports of the potential role of somatic mutations in adult onset 
neurodegenerative disorders [27], the existence of such an event 
could not be discarded.

Unfortunately, as there was only formalin- fixed and paraffin- 
embedded brain tissue, the Western blot assay for PrPSc, which 
would support the findings from the neuropathological analysis and 
permit further classification of the disease subtype, was impossible 
to perform, nor was it possible to analyse CSF for protein aggrega-
tion assays by RT- QuIC. Nonetheless, based on the genetic infor-
mation from the descendants, we could conclude the genotype of 
the patient regarding polymorphisms at codon 129, which was Val/
Val. Therefore, we could classify the case as sCJD of VV subtype, 
although the distinction between VV1 and VV2 types in accordance 
with the molecular classification proposed by Parchi and Saverioni 
[11] was not possible. Histopathological analysis also allows dis-
tinction of subtypes in certain cases, because neuropathological 
hallmarks are distinguishable for some subtypes. However, the vari-
ability among cases of the same subtype makes it far more com-
plicated than the biochemical classification derived from proteinase 
K digestion and Western blotting detection of disease- associated 
PrPSc. In the case of VV subtypes, VV2 shows usually medium- size 
vacuoles in striatum, hippocampus, limbic cortex, thalamus, cerebel-
lum (molecular layer), and midbrain, and in the neocortex, the spon-
giform change affects deep layers predominantly. In contrast, VV1 
subtype is characterised by similar spongiform changes in neocortex 

and striatum mainly, with sparing of brainstem and cerebellum. In 
the case presented herein, diffuse spongiosis in the cerebral cortex 
and moderate spongiosis in basal ganglia (thalamus) and the granule 
cell layer of the cerebellum were observed, reminiscent of Subtype 
2 more than Subtype 1. In terms of PrP immunohistochemistry, we 
observed synaptic, granular, and plaquelike patchy positivity in the 
cerebellum, frontal cortex, hippocampus, and parahippocampal cir-
cumvolution, which does not completely match with the PrP depo-
sition expected for VV1 or VV2, although synaptic and plaquelike 
deposits may be more frequently associated also with the VV2 type. 
In any case, the lack of biochemical characterisation of the PrPSc 
from the deposits impedes drawing robust conclusions on this mat-
ter, which is further complicated by the potential existence of strain 
mixes [28] and by atypical manifestations, which could easily happen 
with this case, given the unusually long duration.

CONCLUSION

We considered this case important to present, on the one hand be-
cause as it is a rare disease, reporting every unusual case of CJD 
could significantly improve our understanding of this disorder and 
all its possible manifestations. On the other hand, it is an example of 
the importance of thorough histopathological studies from brains in 
atypical rapidly progressive dementias, as the lack of thereof could 
easily lead to misdiagnosis, as demonstrated by our case.
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