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ABSTRACT
Swallowing function in long-term survivors of Creutzfeldt-Jakob disease (CJD) has not been 
elucidated. Herein, we report a patient with MM2-cortical-type sporadic CJD (MM2C-type sCJD) 
with long-term preservation of pharyngeal swallowing function using videofluoroscopic (VF) 
examination of swallowing. A 55-year-old woman was admitted to hospital because of dyscalculia 
and memory disturbance 3 years after the onset of these symptoms. Neurological examination 
revealed dementia, extrapyramidal signs, and delusion. Diffusion-weighted MRI revealed bilateral 
hyperintensity in the basal ganglia and frontal, temporal, and parietal cortices. No mutation with 
the methionine homozygote at codon 129 was found on PRNP gene analysis. VF was performed 
68 months after the onset. Although bolus transport from the oral cavity to the pharynx 
worsened, the pharyngeal swallowing function was preserved even 68 months after onset. 
Serial MRI examinations revealed no apparent atrophy of the brainstem. Single photon emission 
computed tomography revealed that the regional cerebral blood flow in the brainstem was 
preserved. These findings suggest that pseudobulbar palsy is the pathophysiology underlying 
dysphagia in long-term survivors of MM2C-type sCJD, probably owing to preserved brainstem 
function even in a state of akinetic mutism.
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Introduction

MM2-cortical-type sporadic Creutzfeldt-Jakob disease 
(MM2C-type sCJD) manifests as fatal dementia with 
a relatively slow progression. The frequency of MM2C- 
type sCJD is reportedly 2.0% and 6.7% in Caucasian 
and Japanese sCJD populations, respectively [1]. The 
average disease duration of MM2C-type sCJD is 15.7–
20.6 months [1–3]; however, long-term survivors (more 
than 3 years) have also been reported [4,5]. The imple
mentation of appropriate care for dysphagia is an 
important factor that enables long-term survival in 
patients with MM2C-type sCJD [5], and genetic CJD 
with V180I mutation in PRNP (V180I gCJD) [6].

Tube feeding, including gastrostomy, is particularly 
associated with long-term survival in Japanese patients 
with CJD [7]. On the other hand, our previous report 
showed that a patient with MM2C-type sCJD could 
orally ingest a fully supported diet without tube feeding 
for 46 months after the onset [5]. Swallowing function 
in long-term survivors of MM2C-type sCJD remains 
unknown. Additionally, few studies have reported on 

the optimal period for the continuation of oral intake in 
these patients.

New clinical diagnostic criteria were recently pro
posed for MM2C-type sCJD [8], as most of patients 
with MM2C-type sCJD do not meet the existing clinical 
criteria for the diagnosis of sCJD [9]. The clinical 
diagnosis of MM2C-type sCJD in surviving patients is 
based on the new diagnostic criteria [8]. Herein, we 
report the evaluation of swallowing function in 
a patient who was a long-term survivor of probable 
MM2C-type sCJD using videofluoroscopic (VF) exam
ination of swallowing.

Patient and methods

Clinical summary

A 55-year-old woman was admitted to the hospital 
3 years after the onset of slowly progressive memory 
disturbance and dyscalculia in the absence of any rele
vant family history. She had hypothyroidism for 
25 years, and her thyroid function was well controlled. 
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Neurological examinations confirmed the diagnosis of 
dementia, with a Mini-Mental State Examination score 
of 22/30 points 38 months after the onset of symptoms, 
which deteriorated to 2/30 points 42 months after the 
onset of symptoms and revealed delusional jealousy 
and exaggerated tendon reflexes without the Babinski 
sign. The results of cerebrospinal fluid (CSF) examina
tion were normal including the total tau levels and 
absence of 14-3-3 proteins. PRNP gene analysis 
revealed no mutation with the methionine homozygote 
at codon 129. Brain diffusion-weighted MR images 
(DW-MRI) showed bilateral hyperintense lesions in 
the frontal, temporal and parietal cortices, and basal 
ganglia (Figure 1(a)). Single photon emission computed 
tomography (SPECT) revealed decreased regional cere
bral blood flow (rCBF) in the frontal and parietal lobes 
(Figure 1(b)). Cortical blindness was observed 
48 months after onset. She was admitted to our hospital 
49 months after onset. CSF examination revealed eleva
tion in the total tau protein levels (1654 pg/mL). Prion 
proteins in the CSF were amplified using the real-time 
quaking-induced conversion methods [10]. The anti- 
N-terminal α-enolase antibody, which is associated 
with Hashimoto’s encephalitis [11], was no detected 
in the serum. Her symptoms did not improve following 
the administration of corticosteroid pulse therapy. 
Therefore, steroid-responsive encephalitis was excluded 
from the differential diagnosis. Periodic sharp wave 
complexes were observed on electroencephalography 
performed 50 months after onset (Figure 1(c)). DW- 
MRI revealed bilateral hyperintensity in all the cortices 
(Figure 1(d)), and SPECT showed preserved rCBF in 
the brainstem (Figure 1(e)). The patient’s clinical 
course and symptoms were consistent with probable 
MM2C-type sCJD [8]. Her condition reached the state 
of akinetic mutism 58 months after onset; however, she 
was fed orally by a caregiver.

Evaluation of swallowing function

The patient exhibited level 8 dysphagia (she could eat 
three meals by excluding food that is particularly diffi
cult to swallow) based on the Food Intake LEVEL Scale 
(FILS) classification [12] 58 months after onset. She 
was hospitalized because of aspiration pneumonia at 
68 months after onset. Her dysphagia was classified as 
level 3 on the FILS (swallowing training was performed 
using a small quantity of food) [12]. VF was performed 
after her pneumonia improved (Figure 2(a,b)). 
Although the bolus transport from the oral cavity to 
the pharynx had worsened, the pharyngeal swallowing 
function was preserved without pharyngeal residues or 
aspiration. At that time, brain MRI showed progressive 

cerebral atrophy, but brainstem atrophy was not appar
ent (Figure 1(f)). Although gastrostomy was performed, 
her family wanted her to continue ingesting a small 
amount of food orally with assistance. At that time, 
her ability to swallow was classified as level 4 [easy-to- 
swallow food less than the quantity of an orally ingested 
meal (enjoyment level)] on the FILS [12].

Discussion

To the best our knowledge, this is the first report to 
evaluate swallowing function using VF in a long-term 
survivor of MM2C-type sCJD. The pharyngeal swallow
ing function, especially the brainstem swallowing reflex, 
may be preserved even in the akinetic state in some 
patients with MM2C-type sCJD.

According to our VF study, the swallowing pattern 
was indicative of pseudobulbar palsy. The oral stage of 
swallowing was impaired and bolus transport from the 
oral cavity to the pharynx was poor. Meanwhile, the 
pharyngeal swallowing function was preserved without 
pharyngeal residue and aspiration. The VF finding in 
the present patient is typical of pseudobulbar palsy due 
to bilateral cortico-bulbar tract impairment [13]. Serial 
SPECT studies did not reveal any apparent decrease 
rCBF in the pyramidal tract or the motor cortices; 
however, the bilateral cerebral cortices, including the 
motor cortices were atrophic on T1-weighted MRI per
formed 68 months after the onset of symptoms (Figure 
1(f)).

Our report suggests that the preservation of brain
stem function facilitates swallowing in patients with 
MM2C-type sCJD. The brainstem was preserved 
according to the serial MRI and SPECT studies, similar 
to that in patients with V180I gCJD [14]. Previous 
neuropathological studies in MM2C-type sCJD showed 
that brainstem was preserved [1,2], except of concomi
tance of the MM2-thalamic form (MM2C+T-type 
sCJD). The central pattern generators (CPGs) that 
control the pharyngeal phase of the swallowing 
sequence are located in the nucleus tractus solitarius 
[15]. The coordination of pharyngeal contraction and 
the opening of the upper oesophageal sphincter may 
also be preserved in cases without neurological impair
ment in brainstem function, akin to the current 
patient, because the CPGs were not impaired. 
A previous study showed that most patients with 
sCJD could not continue oral intake, and that received 
tube-feeding once they reached the akinetic state in 
Japan [7]. However, the brainstem is not usually 
affected as severely as the supra-tentorial structure in 
sCJD even on pathological examination [1,2]. We con
sidered that the pharyngeal function may be preserved, 
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Figure 1. MRI, single photon emission computed tomography (SPECT) and electroencephalography of the patient. (a): Diffusion- 
weighted MRI (DW-MRI), and (b): SPECT images obtained 55 months after onset; (c): Electroencephalography obtained 50 months 
after onset; (d): DW-MRI, and E: SPECT images obtained 55 months after onset; (f): T1-weighted MRI obtained 68 months after onset. 
The eZIS analysis of SPECT images revealed decreased regional cerebral blood flow (rCBF). A higher Z-score indicated a lower rCBF. 
A Z-score of 2 to 6 is indicated by the green or black-to-red (lower rCBF) colour gradient. Panel A shows the bilateral hyperintense 
lesions in the frontal, temporal, and parietal cortices, and the basal ganglia. Panel B depicts the decreased rCBF in the frontal and 
parietal lobes. Panel C depicts the periodic sharp wave complexes. Panel D depicts bilateral hyperintensity in all cortices, and panel 
E shows preserved rCBF in the brainstem. Panel F depicts progressive cerebral atrophy, but no brainstem atrophy.
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although the oral stage of swallowing may be chiefly 
affected in patients with sCJD. Therefore, we empha
size that clinicians should consider evaluating the swal
lowing function with VF and/or videoendoscopic 
examination even if a patient with MM2C-type sCJD 
attains a state of akinetic mutism. Previous studies 
reported that the brainstem and cerebellum were pre
served in MM2C-type sCJD [1,2] and that these find
ings supported the diagnosis of pseudobulbar palsy. 
Some patients with MM2C-type sCJD and V180I 
gCJD [16] could continue oral intake for a long time 
even in the akinetic state. The present patient’s family 
wished for her to continue the oral intake of nutrition. 
Continuing ingestion orally may be meaningful for 
families and caregivers based on accurate assessment 
of swallowing function. Appropriate care and swallow
ing techniques, such as oral care, ice massage, dietary 
modification, and postural adjustment, may be useful 
for avoiding adverse events such as aspiration pneu
monia and continuing oral intake safely.

This study has some limitations. First, pathological 
analysis was not performed since the patient was alive. 
Therefore, further studies on the neuropathological 
findings of this patient are needed. Second, this was 
a single case report, necessitating future research and 
evaluation of additional cases.

Conclusion

The pharyngeal swallowing function might be pre
served even in a state of akinetic mutism in patients 
with MM2C-type sCJD. The pathophysiology of dys
phagia is considered to exhibit a pseudobulbar palsy 
pattern.
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