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Abstract

In this study, we report on a case of probable sporadic Creutzfeldt-Jakob disease (sCJD) diagnosed af-
ter a difficult course of status epilepticus (SE) in a patient with poststroke epilepsy. The patient was
admitted with progressive cognitive decline and convulsive SE; therefore, it was initially thought that
the patient had developed SE due to nonadherence to antiseizure medication (ASM) use, but despite
treatment with ASMs after admission, no improvement was noted in consciousness disturbance or lat-
eralized periodic discharges (LPDs) on electroencephalogram (EEG) examination. After a refractory
course, the progression of LPDs to generalized periodic discharges (GPDs) on EEG and abnormal mag-
netic resonance imaging (MRI) findings met the diagnostic criteria of sCJD. Even if the patient had
epilepsy, such as poststroke epilepsy, as in this case, it is essential to consider other underlying
causes, including CJD in cases of superrefractory SE.
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Introduction

Creutzfeldt-Jakob disease (CJD), a type of human prion
disease, is known to be a fatal neurodegenerative disorder
characterized by rapidly progressive cognitive impairment
and neurological symptoms such as myoclonus, which may
culminate in akinetic mutism before death. There are three
subtypes of human prion diseases, namely, sporadic, ge-
netic, and acquired. The most common subtype is sporadic
CJD (sCJD), accounting for approximately 85% of cases.”
Early detection of CJD symptoms is crucial to prevent
transmission of this fatal disease, which has a uniformly
rapid degenerative and incurable nature. While seizures
may present as an early symptom of CJD in rare cases,
they are generally not a common clinical manifestation.”
In this study, we observed a case of sCJD with an atypical
course characterized by status epilepticus (SE) and simi-
larities to poststroke epilepsy in clinical and electroen-
cephalogram (EEG) findings, diagnosed after a challenging
course. Herein, we report the case with a review of the lit-

erature.

Case Report

A 68-year-old woman was admitted with a severe head-
ache and impaired consciousness. As per her head com-
puted tomography findings, detected were aneurysmal
subarachnoid hemorrhage (SAH) and intracerebral hemor-
rhage in the right frontal lobe. She underwent neck clip-
ping surgery for the anterior communicating artery aneu-
rysm at our hospital. Approximately 6 months after the
onset of SAH, she experienced recurrent transient memory
impairments. Based on the history and the interictal epi-
leptiform discharges in the bilateral frontal region on EEG
examination, her seizure type was focal onset impaired
awareness seizure, which led to a diagnosis of poststroke
epilepsy. After initiating levetiracetam, the medication
compliance was good, and the symptoms disappeared for
an extended period. There were almost no apparent se-
quelae of SAH, and cognitive function was good.
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However, at the age of 78, the patient began experienc-
ing hallucinations, abnormal behavior, and gait distur-
bances, with a progressive decline in cognitive function.
Due to suspicion of dementia with Lewy bodies or cere-
brovascular dementia, a psychiatric assessment was initi-
ated. Concurrently, it was determined that the patient fre-
quently did not adhere to recommended antiseizure medi-
cation (ASM) use. Three months after the initial onset of
symptoms, the patient presented with disturbed conscious-
ness. She had convulsive seizures during the EEG examina-
tion, and the EEG showed lateralized periodic discharges
(LPDs) in the right hemisphere (Fig. 1-A). The convulsive
seizures and EEG abnormalities promptly improved after
intravenous diazepam administration. Based on the pa-
tient’s poor medication adherence and the above EEG find-
ings, she was diagnosed with convulsive SE of poststroke
epilepsy. We then administered 7.5 mg/kg fosphenytoin;
however, there was no improvement in consciousness, and
her EEG demonstrated recurrent LPDs the following day,
which led us to consider a nonconvulsive SE condition.
Clinical findings remained unchanged, and LPDs persisted
on EEG examination; therefore, we initiated a protocol of
deep sedation and intubation with continuous EEG moni-
toring utilizing propofol and midazolam. Although we also
began administering lacosamide (100 mg) and perampanel
(2 mg) and gradually increased the dosage, reoccurrence of
LPDs with extended intervals was repeatedly noted upon
reducing sedation (Fig. 2). She underwent a tracheotomy
on the 14th day of hospitalization due to long-term intu-
bation. We continued searching for the cause of the acute
symptomatic seizures because the superrefractory nature
of the condition under high-dose ASMs led us to consider
the presentation atypical as poststroke epilepsy.

There were no abnormal findings on the cerebrospinal
fluid (CSF) examination, and genetic panel testing for etio-
logic agents of central nervous system infections ruled out
infectious meningitis or encephalitis. Head magnetic reso-
nance imaging (MRI) showed decreased diffusion in the bi-
lateral cerebral cortices (Fig. 3-A). On the 15th day of hos-
pitalization, her EEG showed generalized periodic dis-
charges (GPDs), which raised the suspicion of CJD (Fig. 1-
B). Despite administering a steroid pulse as a diagnostic
treatment for autoimmune encephalitis, there was no im-
provement. Testing for autoantibodies was also deemed
negative (Table 1). Additionally, paraneoplastic limbic en-
cephalitis was ruled out due to the absence of malignant
findings in the trunk and negative results on antibody test-
ing (Table 1). Around the 20th day of hospitalization, myo-
clonus subsequently developed in the left upper extremity
and became generalized, and as a pyramidal sign, hyperre-
flexia of limb tendons predominantly in the left upper and
lower extremities was also observed. Her head MRI re-
vealed high intensity in the bilateral caudate nucleus and
cerebral cortex in the diffusion-weighted image (Fig. 3-B),
consistent with findings typically seen in CJD.” Rapidly

progressive cognitive impairment, characteristic neurologic
findings such as myoclonus, pyramidal signs, and GPDs on
EEG examination met the diagnostic criteria for “probable”
sporadic CJD.” Detection of specific 14-3-3 protein and
high total tau protein levels in CSF, as well as abnormal
prion protein detection via real-time quaking-induced con-
version (RT-QUIC) method, also supported this diagnosis
(Table 1). Myoclonus gradually disappeared, and the pa-
tient progressed to akinetic mutism approximately 1
month after hospitalization. MRI showed acute brain atro-
phy (Fig. 3-C), and EEG consistently demonstrated the
presence of GPDs up to 128 days of hospitalization, while
the intervals of discharges extended to approximately 3
seconds, concomitant with marked suppression of back-
ground activity (Fig. 1-C). On the 142nd day, the patient
was transferred to a nursing care medical facility with a
ventilator and remained in a state of akinetic mutism.
Pathological examination will be considered at the time of
death.

Discussion

The patient with focal epilepsy after SAH presented with
disturbed consciousness and convulsion accompanied with
LPDs on EEG and was initially diagnosed with SE of post-
stroke epilepsy. Although the convulsive seizures and EEG
abnormalities improved after intravenous diazepam, the
patient had prolonged disturbance of consciousness and
recurrent LPDs on EEG examination, which later led to
the diagnosis of sCJD. Indeed, epileptic seizures have been
reported as an early manifestation of CJD, but because the
patient had a history of poststroke epilepsy, other diagno-
ses were not considered until the patient progressed to a
challenging course.

In this case, sCJD was strongly suspected due to the
findings of progressive cognitive decline, GPDs on EEG ex-
amination, and abnormal MRI findings. In addition to the
abovementioned symptoms, neurological findings such as
myoclonus, pyramidal signs, akinetic mutism, and the spe-
cific 14-3-3 protein in the CSF and RT-QUIC result sup-
ported “probable” sCJD based on the diagnostic criteria
proposed by Hermann P et al.” Although this patient had
a history of craniotomy, she had not undergone dura ma-
ter graft transplantation and was not considered to have
iatrogenic CJD. Moreover, this patient did not show any
psychiatric symptoms, did not have a disease duration of
more than 6 months, and did not have pulvinar signs on
MRI; therefore, the diagnosis of variant CJD was not con-
sidered.” Based on these observations, the diagnosis was
considered probable sCJD. Although autopsy results could
provide additional insights, we have opted to present this
case based on the available clinical and CSF findings. In
Japan, the number of prion disease cases has been ap-
proximately 200 per year for the last 10 years, with sCJD
accounting for 76% of the cases.”
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Fig. 1 (A) Electroencephalography (EEG) data on admission in an untreated condition. EEG data show right hemispheric peri-
odic discharges with phase reversal in the right frontal region. (B) EEG data on the 15th day of hospitalization. Periodic discharg-
es were refractory to antiseizure medication, and the distribution of discharges was noted to expand from the right hemisphere to
both hemispheres. (C) EEG data on the 128th day of hospitalization displaying highly suppressed background activity and persis-
tent generalized periodic discharges.
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Fig. 2 Clinical and EEG timeline with corresponding interventions and antiseizure medications (ASMs). LEV, levetiracetam;
fPHT, fosphenytoin; LCM, lacosamide; PER, perampanel; VPA, valproic acid; CLB; clobazam

Fig. 3 Magnetic resonance imaging (MRI) after hospitalization. All images are axial diffusion-weighted images. No convulsive
seizures were observed immediately before or during MRI imaging. (A) Image from the 13th day of hospitalization. High signal in-
tensity was observed predominantly in the bilateral occipital cortex and right frontal cortex (arrowhead) adjacent to the brain
contusion (due to past subarachnoid hemorrhage; arrow). (B) Image from the 38th day of hospitalization. In addition to cortical
hyperintensity, bilateral symmetric hyperintense signal changes in the caudate nuclei and putamina were noted (arrowhead). (C)
Image from the 57th day showing rapidly progressive brain atrophy.

In sCJD, 0.4-3% of patients initially present with seizures,
and 8-15% exhibit seizures during the entire course of the
disease.” Although sCJD is considered a diffuse brain dis-
order, the majority of convulsive seizures were reported to
have developed as focal onset seizures.” There have been
previously documented cases of CJD presenting with later-
alized neuropsychological symptoms.”” On the other hand,
the patient, in this case, was reported to have poor medi-
cation adherence during the course of the disease, convul-
sive seizures, and LPDs on EEG examination with maxi-
mum amplitude in the right frontal region, which is ana-
tomically concurrent with the location of brain damage af-
ter SAH. Therefore, it was difficult to distinguish whether
the initial convulsive seizures were one of the symptoms of
sCJD or SE of poststroke epilepsy. Considering the preva-
lence of CJD, it would not have been practical to suspect
CJD in the early stages of this case. With regard to the
MRI findings, it is recognized that epileptic seizures can be
accompanied by decreased diffusion in the cortex or stria-
tum." In cases in which seizures are present at the time of

MRI imaging, it is difficult to distinguish whether the MRI
findings are changes due to seizures or CJD. In this pre-
sent case, the MRI findings led us to suspect CJD as there
were no obvious seizures immediately before or during
MRI imaging.

The patient exhibited LPDs on EEG examination in the
early stage and later evolved to diffuse periodic sharp wave
complex (PSWC), which was generally the typical EEG
findings in CJD. PSWCs are characterized by the presence
of simple sharp waves (including biphasic and triphasic
waves) with a predominant bilateral voltage distribution
and a front-precentral midline maximum.” This EEG find-
ing is also commonly referred to as GPDs or periodic syn-
chronous discharges. Previous literature has also reported
that LPDs occur in the early stages of CJD prior to
GPDs.”"™ LPDs are generally recognized as occurring in
cases of acute or subacute unilateral cerebral lesions, such
as strokes. In contrast to CJD-associated PSWCs, LPDs are
typically transient EEG findings and resolve within 2
weeks, characterized by a decrease in amplitude and perio-

NMC Case Report Journal Vol. 10, 2023
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Table 1 Summary of test results for the patient with su-
perrefractory status epilepticus

Examination Results
Cerebrospinal fluid examination
Appearance Clear
Cell count (cell/uL) <1
Protein (mg/dL) 49
IgG index 0.39

Abnormal prion protein in cerebrospinal fluid and biomarker

total-Tau protein (pg/mL) Positive (>2200 pg/mL)
14-3-3 protein Positive
RT-QUIC Positive

Encephalopathy, autoimmune/paraneoplastic evaluation

AMPA-R Ab CBA Negative
Amphiphysin Ab Negative
AGNA-1 Negative
ANNA-1 Negative
ANNA-2 Negative
ANNA-3 Negative
CASPR2 IgG CBA Negative
CRMP-5-1gG Negative
DPPX Ab IFA Negative
GABA-B-R Ab CBA Negative
GADG65 Ab Assay 0

GFAP IFA Negative
IgLON5 IFA Negative
LGI1-IgG CBA Negative
mGluR1 Ab IFA Negative
NIF IFA Negative
NMDA-R Ab CBA Negative
PCA-1 Negative
PCA-2 Negative
PCA-Tr Negative

Abbreviations: RT-QUIC, real-time quaking-induced conversion;
AMPA-R Ab CBA, alpha-amino-3-hydroxy-5-methyl-4-isoxa-
zolepropionic acid receptor antibody cell-based assay; AGNA-1,
antiglial nuclear antibody-1; ANNA-1, antineuronal nuclear an-
tibody; CASPR2, contactin-associated protein-like 2; CRMP-5-
IgG, collapsin response-mediator protein-5; DPPX Ab IFA, di-
peptidyl-peptidase-like protein-6 antibody immunofluorescence
assay; GABA-B-R, gamma-aminobutyric acid receptor, type B;
GADG65, antiglutamate decarboxylase antibody 65; GFAP, glial
fibrillary acidic protein; IgLON5, neuronal cell adhesion mole-
cule 5; LGI1, leucine-rich glioma inactivated 1; mGluR1, metabo-
tropic glutamate receptor 1; NIF, neuronal intermediate fila-
ment; NMDA-R, N-methyl-D-aspartate receptor; PCA, Purkinje
cytoplasmic antibody type 1; PCA-Tr, Purkinje cytoplasmic anti-
body type Tr

dicity over the course of the disease.” On the other hand,
it has been widely reported that lateralized PSWCs initially

NMC Case Report Journal Vol. 10, 2023

observed in CJD patients consistently evolve into bilateral
PSWCs.” Au et al. have also reported three cases manifest-
ing LPDs on EEG examination in the early stages of CJD,
and the duration of LPDs ranged from 6 to 21 days in
those cases. Considering that LPDs in most etiologies are
transient EEG abnormalities, Au et al. recommended sus-
pecting CJD in cases with persisting LPDs.” As CJD is
known to be rapidly degenerative and uniformly fatal, early
detection of clinical findings is crucial to prevent further
transmission.

The patient was in convulsive SE at admission; there-
fore, the subsequent prolonged comatose state with persis-
tent LPDs on EEG examination was also thought to be due
to SE. Clinical manifestation and EEG abnormalities did
not improve with deep sedation, a third-line ASM; there-
fore, superrefractory SE was considered. It was thought
that the primary cause of SE is remote stroke or low ASM
level,”* and the etiology of “refractory” SE appears to be
similar overall to that of nonrefractory SE.*” On the other
hand, the etiology of “superrefractory” SE may be different
from that of SE and refractory SE.*’ Several studies have
suggested that encephalitis is a frequent cause of superre-
fractory SE.**’ Therefore, if clinical manifestations and
EEG abnormalities do not improve even after third-line
ASM, it is necessary to consider a diagnosis other than SE
due to a major cause (in this case, poststroke epilepsy). Al-
though this case did not meet the criteria for new-onset
refractory status epilepticus (NORSE)* as it was not a
newly onset epilepsy, various differential diagnoses, includ-
ing encephalitis, central nervous system infection, and CJD,
should be considered in a similar approach taken with
NORSE.

In cases of superrefractory SE, it is essential to investi-
gate the underlying causes of acute symptomatic seizures,
including CJD or various types of encephalitis. Further-
more, in the early stages of CJD, LPDs may be present on
EEG examination, and lateralized neurological symptoms
such as focal onset seizures may be observed. Therefore, it
is crucial to consider CJD as a differential diagnosis in
such cases.
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