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Nonconvulsive status epi
lepticus manifesting as
rapidly progressive dementia and infarction in the
splenium of the corpus callosum
A case report
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Abstract
Rationale: Nonconvulsive status epilepticus (NCSE) is a heterogeneous disease with multiple subtypes. NCSE poses great
diagnostic and therapeutic challenges due to the lack of typical symptoms. Here, we report a case of NCSE manifesting as rapidly
progressive dementia (RPD) and infarction in the splenium of the corpus callosum. Additionally, the relevant literature was reviewed.

Patient concerns: A 63-year-old man presented with RPD. Electroencephalogram (EEG) revealed NCSE, and brain magnetic
resonance imaging (MRI) showed an isolated infarction in the splenium of the corpus callosum. Mini-mental state examination
showed moderate cognitive impairment (14/30 points).

Diagnosis: A diagnosis of NCSE with RPD and infarction in the splenium of the corpus callosum was made.

Interventions: The patient was treated with intravenous diazepam (10 mg), oral levetiracetam (1.0g twice daily), oral sodium
valproate (0.2g twice daily), and intramuscular phenobarbital sodium (0.2g once daily).

Outcomes: After the treatment, the symptoms were improved. The patient could answer questions. Repeated EEG showed that
the background a rhythmwas slightly overdeveloped, and no clinical or electrical seizures were observed. After discharge, the patient
was treated with oral levetiracetam (1.0g twice daily) and oral sodium valproate (0.2g twice daily) for 6 months. At the last follow-up,
the patient had clear consciousness, sensitive response, and fluent answering ability. Repeated mini-mental state examination
showed that his cognitive function was significantly improved (28/30 points); nevertheless, the lesion in the splenium of corpus
callosum remained unchanged on MRI.

Lessons: NCSE manifesting as RPD and infarction in the splenium of the corpus callosum is extremely rare. Epileptic events and
focal infarction are usually overlooked in patients with dementia, and the diagnostic value of MRI and EEG should be highlighted.

Abbreviations: EEG = electroencephalogram, MRI = magnetic resonance imaging, NCSE = nonconvulsive status epilepticus,
RPD = rapidly progressive dementia.
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1. Introduction

Nonconvulsive status epilepticus (NCSE) refers to a distinct
subtype of status epilepticus with no obvious tonic-clonic
activity.[1] This condition is clinically latent, and there are no
typical onset symptoms. NCSE often occurs following a coma or
post-epileptic state, and it is usually underdiagnosed.[2] Although
there have been numerous reports of NCSE secondary to stroke,
NCSE complicated with infarction in the splenium of the corpus
callosum is exceedingly rare because of the rich blood supply of
the corpus callosum.[3] Rapidly progressive dementia (RPD)
refers to dementia that progresses subacutely, typically over the
course of weeks to months. RPD is caused by vascular occlusion
in the corpus callosum or thalamus or multiple cerebral
infarctions, and some of RPD cases are reversible and curable.[4]

According to the literature, epilepsy with higher brain dysfunc-
tion is associated with dementia; for example, temporal lobe
epilepsy can lead to memory loss or behavioral abnormalities,
which is similar to Alzheimer disease or frontotemporal
dementia. Epilepsy with higher brain dysfunction can be
classified into a transient subtype and a persistent subtype,
and the latter form is caused by NCSE or antiepileptic drug-
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Figure 1. Electroencephalogram on admission. Electroencephalogram monitored spike and spike-slow waves (4–6Hz) originating from the left temporal area (F7/
T3/T1) during the ictal period (lasting for 6–30 s).
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responsive neurofunctional impairment.[5] Currently, NCSE
poses great diagnostic and therapeutic challenges due to the
lack of typical symptoms. In the present report, we present a
case of NCSE manifesting as RPD and irreversible infarction in
the splenium of the corpus callosum and review the relevant
literature.
2. Case report

A 63-year-old man presented to us with RPD. Twenty days
previously, the patient developed lags in response. However,
other behaviors were normal, and he was able to take care of
himself. Five days before admission, the symptom was
aggravated, and the intermittent attacks were frequent (4–5
episodes per day; each episode lasted for approximately 5
minutes). The patient could not recognize common objects or
answer questions accurately. He was completely normal during
the interictal period. Brain computed tomography showed no
remarkable abnormalities. During the previous 5 days, the
patient developed severe paroxysmal headache (7–8 episodes per
day). Physical examination revealed fuzzy consciousness and
slow response. There was no dysarthria, cranial nerve paresis, or
motor function disturbance, and bilateral pathological signs were
negative. Cerebrospinal fluid examination after lumbar puncture
showed a slightly increased protein level (0.93g/dL; normal
range, 0.15–0.45g/dL), an increased glucose level (4.8mmol/L;
normal range, 2.3–4.1mmol/L), and an elevated leukocyte count
(9�106/L; normal range, (0–8)�106/L). Antibodies against
autoimmune encephalitis and 1433 protein and paraneoplastic
antibodies were negative. Mini-mental state examination showed
moderate cognitive impairment (14/30 points). Electroencepha-
logram (EEG) monitored spike and spike-slow waves (4–6Hz)
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originating from the left temporal area (F7/T3/T1) during the
ictal period (lasting for 6–30 seconds; Fig. 1). Brain magnetic
resonance imaging (MRI) showed an isolated lesion in the
splenium of the corpus callosumwith hyperintensity on diffusion-
weighted imaging and hypointensity on the apparent diffusion
coefficient map (Fig. 2). A diagnosis of NCSE with RPD and
infarction in the splenium of the corpus callosum was made. The
patient was treated with intravenous diazepam (10mg), oral
levetiracetam (1.0g twice daily), oral sodium valproate (0.2g
twice daily), and intramuscular phenobarbital sodium (0.2g once
daily). After the treatment, the symptoms were improved. The
patient could answer questions. Repeated EEG showed that the
background a rhythmwas slightly overdeveloped, and no clinical
or electrical seizures were observed (Fig. 3). After discharge, the
patient was treated with oral levetiracetam (1.0g twice daily) and
oral sodium valproate (0.2g twice daily) for 6 months. At the last
follow-up, the patient had clear consciousness, sensitive response,
and fluent answering ability. Repeated mini-mental state
examination showed that his cognitive function was significantly
improved (28/30 points); nevertheless, the lesion in the splenium
of corpus callosum remained unchanged on MRI (Fig. 4).
Reporting of this case was approved by the Ethics Committee

of The First Hospital of Jilin University. Written informed
consent was obtained from the patient’s relatives.
3. Discussion

Clinical manifestations of NCSE are variable, with consciousness
changes being the most common, and other symptoms include
speech disturbances, myoclonic, behavioral abnormalities, anxi-
ety, delirium, extrapyramidal symptoms, and hallucinations. In
2007, Kaplan proposed the EEG diagnostic criteria for adult



Figure 2. Brain magnetic resonance imaging on admission. Brain magnetic resonance imaging showed an isolated lesion in the splenium of the corpus callosum
with hypointensity on T1-weighted imaging (A) and the apparent diffusion coefficient map (F) and hyperintensity on T2-weighted imaging (B), and diffusion-weighted
imaging (C).
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NCSE.[6] In addition to repeated extensive or focal spike waves,
polyspike waves, sharp waves, spike-slow waves, and sharp-slow
waves, EEG characteristics of NCSE should include:
(1)
Figu
clini
rhythmic (θ-d) waves with a frequency ≥0.50Hz and
alterations in amplitude and/or frequency,
(2)
 a pattern change with a frequency change >1Hz or position
change, and
(3)
 background waves with a decreased amplitude and/or
frequency following periodic discharges.[6]

EEG monitoring is the gold standard for the diagnosis of
NCSE.[7]
re 3. Electroencephalogram after treatment. Electroencephalogram after tre
cal or electrical seizures were observed.
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Status epilepticus is usually underdiagnosed, especially in
patients without convulsive episodes. When patients with NCSE
are admitted to the emergency room, EEG is usually not
available. For these cases, experimental usage of intravenous
benzodiazepines may facilitate the diagnosis. Notably, the
cognitive symptoms of NCSE may be improved several months
after the administration of benzodiazepines.[8] In the current case,
the patient developed lags in response 20 days before admission,
and then the symptomwas aggravated. The clinical manifestation
and EEG evidence supported a diagnosis of NCSE.
NCSE can be associated with stroke in the acute and chronic

stages. However, the infarction in the splenium of the corpus
atment showed the background a rhythm was slightly overdeveloped, but no
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Figure 4. Brain magnetic resonance imaging after a 6-mo follow-up. Brain magnetic resonance imaging showed an isolated lesion in the splenium of the corpus
callosum with hypointensity on T1-weighted imaging (A) and the apparent diffusion coefficient map (D) and hyperintensity on T2-weighted imaging (B), diffusion-
weighted imaging (C).
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callosum is uncommon in patients with NCSE. MRI is the
optimal modality for the diagnosis of corpus callosum infarction.
As previously reported, the incidence of acute corpus callosum
infarction is 2.3%, and the negative rate of computed
tomography examination was 76.4% even 24hours after
onset.[9] The corpus callosum, located at the base of the
longitudinal fissure of the brain, is the largest connective fibers
in the central nervous system and connects the neocortex in the
bilateral hemispheres. The splenium of the corpus callosum is
the posterior part of the corpus callosum, which connects
the temporal and occipital lobes. In the previous literature, the
infarction often occurs in the genu or body of the corpus
callosum.[10] David et al reported 5 patients with corpus callosum
infarction. They found the infarction only involved the genu or
body of the corpus callosum; none involved the splenium of the
corpus callosum. They hypothesized that this phenomenon might
be due to the difference in the patient population.[11] Corpus
callosum infarction is caused by hemodynamic changes second-
ary to cerebral arteriosclerosis, and clinical manifestations mainly
include speech disorders and cognitive impairment. The
subcallosal artery supplies the beak and genu of the corpus
callosum as well as the anterior fornix, and its occlusion causes
acute loss of short-term memory, which is known as “amnestic
syndrome of the subcallosal artery” and appear “cup sign” on
MRI.[12,13] Rabinstein et al reported a case of RPD caused by
bilateral internal carotid artery occlusion with infarction of the
whole corpus callosum.[14] These findings support that RPD may
be caused by occlusion of large vessels in the thalamus and corpus
callosum. Zhang et al reported 2 cases of infarction in the
splenium of the corpus callosum; both patients presented with
sudden cognitive impairment and sensorimotor dysfunctions in
the right limb.[15] Notably, in the above studies, no NCSE was
observed, and the reversibility of the infarction in the splenium of
the corpus callosum was not reported. In the current case, the
splenium infarction was irreversible.
At present, there is no consensus on the definition and

diagnostic criteria of RPD. Kelley et al believed that RPD
progresses from clinical onset to severe dementia or death within
18 months.[16] Geschwind et al proposed that RPD progresses to
dementia within 1 to 2 years after clinical onset, typically over the
course of weeks to months.[17] Papageorgiou et al considered that
RPD is a subtype of dementia with obvious cognitive impairment
within a few months, and RPD cases with a clinical course of <3
years were included in their study.[18] Meanwhile, Josephs et al
found that the survival time of RPD is less than 4 years, generally
4

0.2 to 3.5 years.[19] Geschwind et al investigated the etiology of
RPD and found that 62% of all RPDs were prion diseases, 15%
were neurodegenerative diseases, 8%were autoimmune diseases,
4%were infectious diseases, and 2%were other diseases (such as
neoplastic, metabolic, psychiatric, and vascular diseases).[20]

NCSE with concomitant RPD is rarely reported. NCSE is most
commonly associated with focal epileptic seizures with impaired
consciousness, and one of the main clinical manifestations is an
acute confusional state.[21] As a potential cause of consciousness
changes in the elderly, NCSE should be included in the
differential diagnoses for patients with rapid cognitive decline.[22]

Cordonnier and Reuck hypothesized that epilepsy and new-onset
dementia may be caused by changes in white matter, asymptom-
atic infarcts, and microbleeds, and that poststroke seizures are
independent predictors of new-onset dementia.[23,24] Epileptic
seizures can occur in 3.6% of individuals with dementia, and it is
often difficult to recognize when the clinical manifestations are
only slight behavioral changes.[25] In the previous literature, some
epileptic patients developed reversible splenial lesion syn-
drome.[26] However, in the current case, the infarction in the
splenium of the corpus callosum was irreversible, which is
different from reversible splenial lesion syndrome.

4. Conclusion

NCSE manifesting as RPD and infarction in the splenium of the
corpus callosum is extremely rare. Clinicians should be aware
of this distinct condition. Epileptic events and focal infarction
are commonly overlooked in patients with dementia, and the
diagnostic value of MRI and EEG should be highlighted.
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