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Abstract

Diagnosis of aphasic status epilepticus (ASE) is very difficult, be-
cause the literature containing, to our knowledge, isolated non-ke-
totic hyperglycemia (NKH)-related ASE has reported only three
cases. Although most cases are associated with organic brain lesions
accompanying other clinical seizure activity, NKH-related ASE is
rarer. We describe a rare case of NKH presenting initially as persis-
tent and isolated ASE. Brain magnetic resonance imaging (MRI) did
not reveal any focal lesion, but ictal electroencephalography (EEG)
disclosed diffuse continuous theta to delta waves, intermingled with
epileptiform discharges. Only correcting the hyperglycemia could not
improve the language disorder completely, and the seizure was con-
trolled only by the addition of phenytoin immediately. Patients with
NKH may initially present with isolated ASE. Unlike stroke-related
aphasia, accurate diagnosis is difficult if based solely on neurologic
examination and brain neuroimaging. Use of EEG and blood sugar
determination should be helpful in this special case. Prompt treatment
including correcting the hyperglycemia would substantially improve
the outcomes of NKH but might be insufficient. Additional prompt
use of antiepileptic drugs might be potentially more effective.
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Introduction

Non-convulsive status epilepticus (NCSE) presents with mini-
mal seizure activity clinically but is evident on electroenceph-
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alography (EEG) [1]. Clinical features associated with NCSE
in older people are associated with confusion including apha-
sia or interrupted speech. Isolated aphasic status epilepticus
(ASE) is also a similar condition, albeit rare. Although apha-
sia during epileptic seizures with epileptic aphasia is not rare,
isolated epileptic aphasia without other clinical seizure activ-
ity is rarer [2]. While hypoglycemia-induced seizures, which
are usually generalized, have been extensively described in
the literature, non-ketotic hyperglycemia (NKH) is associated
with simple partial seizure, partial motor status, rarely com-
plex partial seizure, or even with an isolated aphasic seizure
without a localized lesion [3]. Without EEG, the diagnosis of
epileptic aphasia is often missed, and the seizures can continue
untreated for several more days, risking an aggravation of the
ischemic deficit [4]. Isolated ASE without previous epilepsy,
or cerebral lesions, is even rarer, especially due to NKH [2].
We present a rare case of NKH-related isolated ASE, success-
fully treated by phenytoin and good blood sugar control by
insulin therapy.

Case Report

A 70-year-old right-handed woman experienced acute speech
disturbance for about 7 days. Her speech was scanty and in-
comprehensible, and she could not understand spoken lan-
guage when she awoke that morning. However, she was alert
and could express her needs by gesturing. The course was
persistent. The patient had been diagnosed with type 2 diabe-
tes mellitus (DM) about 10 years ago. However, she had not
received medical treatment for DM. Neurological examina-
tion revealed an alert and cooperative patient who had mixed
aphasia with impaired fluency, repetition, comprehension, and
naming. Muscle power was full, and no spontaneous muscle
activity could be found. She would occasionally have sponta-
neous speech and could follow orders by gesturing.

When she was admitted to our hospital, initial labora-
tory data showed serum glucose 544 mg/dL, osmolality 537
mOsm/L (normal level: 285 - 295), and HbA lc 15.2%, without
ketonuria or systemic acidosis. An initial diagnosis of NKH
was made. Brain magnetic resonance imaging (MRI) showed
mild cortical atrophy but no focal lesion. Cerebrospinal fluid
(CSF) was within normal limits (CSF monocyte 2, protein 43
mg/dL and CSF/blood glucose 185 mg/dL). EEG on the next
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Figure 1. EEG showed diffuse continuous theta to delta waves intermingled with slightly left frontotemporal epileptiform dis-
charges when aphasia persisted (A). EEG became normalized when aphasia subsided (B). EEG: electroencephalography.

day of admission showed diffuse continuous theta to delta
waves intermingled with epileptiform discharges (Fig. 1A).
Aphasic disorder, EEG epileptiform discharges, and a negative
cranial MRI excluded cerebrovascular disease but included the
possibility of “epileptic aphasia”. A diagnosis of NKH-related
isolated ASE was made.

The aphasia persisted, although blood sugar was con-
trolled (< 200 mg/dL) 2 days after admission. Fosphenytoin
sodium hydrate intravenous injection was started 2 days after
correction of hyperglycemia. Thereafter, phenytoin as an oral
medicine was titrated to 200 mg/day. Mixed aphasia gradually
shifted to Broca’s aphasia. Speech was restored and EEG nor-
malized 2 days later (Fig. 1B). She said that she had no mem-
ory of about 1 week period until then. No aphasia or seizures
were noted again, and blood sugar was controlled by insulin
therapy. She left the hospital 2 weeks after admission. Upon
discharge, she was not found to have minimal word-finding
difficulties on detailed language testing. Thereafter, she did not
develop a sudden recurrence or worsening of symptoms in the
follow-up period, even after discontinuing phenytoin.

Discussion

Focal seizures induced by hyperglycemia were first reported in
1965 [5]. It was often encountered in clinical practice and was
characterized by hyperglycemia, no keto-acidosis. Epileptic
seizures occur in up to 25% of cases of NKH, and in 50% of
cases at the onset of diabetes [6]. The seizures were classically
regarded as resistant to anticonvulsant treatment, and seizure
control is associated with resolution of the hyperglycemia. Sei-
zures related to NKH are usually partial seizures.

We presented a rare case of NKH, initially presenting as
isolated ASE. Although hyperglycemia was corrected, apha-
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sia was not controlled until the addition of phenytoin. Patients
with ASE seem to have a symptomatic, often highly local-
ized, cause for their seizures. Continuous EEG is necessary
to make a definite diagnosis of ASE and monitor subsequent
treatment [7]. EEG abnormalities of ASE include epileptiform
discharges, periodic lateralized epileptiform discharges, and
slow waves in the left frontal, temporal, and parietal cortex
[7]. Although most patients with ASE have organic brain le-
sions, such as tumor, vascular abnormalities, stroke, or herpes
simplex virus infection, NKH-related ASE is rare, especially
if isolated without other clinical seizure features [7, 8]. The
clinical course of our patient fits ASE. However, the EEG find-
ings of our patient were not typical unlike anything pointed out
before, and showed diffuse epileptiform discharges, without
focal abnormalities. The interictal abnormalities were most of-
ten found in the frontal [9] and more rarely in the temporal or
occipital area, depending on the progression of simple partial
seizures evolving to secondary ones.

On literature review, initial status epilepticus presenting
with aphasia has been reported in multiple sclerosis [10], dia-
betes [11], NKH [3, 12], and AIDS-toxoplasmosis complex
[13] or induced by the cephalosporin cefepime [14]. NKH-
related ASE seems to have its initial presentation as a mixed
aphasia [12], similar to our case. This kind of aphasia is similar
to that of patients with isolated aphasia, making it more dif-
ficult to establish an accurate diagnosis of NKH-related ASE,
because of being very rare. To our knowledge, isolated NKH-
related ASE has been reported in only two cases without com-
plications in the brain such as an old cerebral infraction [3, 12].
Table 1 shows a summary of published cases of patients with
isolated NKH-related ASE up to the present. In addition, cases
of prolonged isolated ASE in patients without previous sei-
zures or known cerebral lesions are rare as this case. Although
isolated NKH-related ASE is very unusual at present, similar
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Table 1. Summary of Published Cases of Patients With Isolated NKH-Related ASE

Age Serum glucose Serum osmolality Abnormal region

Antiepileptic

(years) (mg/dL) (mOsm/L) in EEG MRI findings A Prognosis Reference
70 F 544 537 Left frontotemporal Normal Phenytoin Drug free, no Our case
recurrence
52 M 350 290 Left temporal Normal Carbamazepine Almost drug free, Pro et al,
no recurrence 2011 [3]
78 M 381 297 Left frontotemporal No focal Carbamazepine Drug free, no Huang et al,
lesion recurrence 2014 [12]

EEG: electroencephalography; MRI: brain magnetic resonance imaging.

case reports may increase in the future, because neurologists
had not recognized the value of that practical matter so far.

Seizures can be found in 25% of patients with NKH and
may be the first manifestation in up to 50% of NKH patients
with seizures [15]. Tiamkao et al [16] have proposed the fol-
lowing diagnostic criteria for NKH-related seizures: plasma
glucose > 290 mg/dL and osmolarity 288 mOsm/kg. Our pa-
tient had plasma glucose of 544 mg/dL and an osmolarity of
537 mOsm/kg. Thus, our case fulfilled the criteria of Tiamkao
et al.

Debates have continued about the mechanisms of seizures
in NKH. Each mechanism, when considered alone, is unsat-
isfactory. The possible mechanisms proposed are hyperglyce-
mia or hyperosmolarity, a low level of gamma aminobutyric
acid, and focal ischemia [17]. Moreover, hyperglycemia may
be a proconvulsant per se, even in the absence of organic brain
lesions [18]. Decreased local brain blood flow, producing re-
versible focal ischemia, and decreased seizure threshold were
also reported [19]. NKH-related seizures, generally considered
as a type of symptomatic seizures, were noted to be usually
resistant to anticonvulsant treatment but respond well to in-
sulin therapy and rehydration [8]. However, only correction
of hyperglycemia in our case failed to control NKH-related
“epileptic aphasia”, involving that it is more than a sympto-
matic seizure disorder unlike other metabolic disorders, or
hypoglycemia-related generalized seizures. We supposed that
NKH-related epileptic aphasia in our case is actually an epilep-
sy. Thus, the use of an anticonvulsant was necessary. Whether
NKH-related epileptic aphasia is solely a symptomatic seizure
disorder or is largely based on the degree of cerebral damage
caused by NKH is not known. In addition, other neurologi-
cal manifestations are reported in the literature, such lateral
hemianopia, visual hallucinations, cortical blindness, recurrent
giratory seizures, chorea or hemiballism or even scarce bibal-
lism, and of course, isolated ASE as in our case. The symptoms
suggest that NKH cause damage to nerve cells in the brain.
NKH itself can induce seizure disorders, and poor glycemic
control can further aggravate epileptic seizures. The patients
with diabetic hyperglycemia had more recurrent seizures and
status epilepticus than those without, suggesting potential kin-
dling during poor glycemic control [20]. Further detailed in-
vestigations on NKH-related epileptic aphasia are necessary.

Different types of seizures noted are motor seizures, usu-
ally focal, rarely generalized tonic-clonic seizures. Seizures
associated with NKH are often recurrent, and partial status
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epilepticus has been observed. The prognosis of seizures and
movement disorders related to NKH is dependent on treatment
involving correction of the hyperglycemia with insulin treat-
ment and rehydration [21], and it would be indeed the same in
all patients as the present case with isolated ASE.

In summary, patients with NKH may initially present with
persistent and isolated ASE. Unlike stroke-related aphasia,
NKH-related epileptic aphasia is difficult to diagnose accu-
rately if based solely on neurologic examination and cranial
neuroimaging. The use of EEG and blood sugar examination
should be helpful in all patients presenting with acute apha-
sia. Prompt treatment including correcting the hyperglycemia
would substantially improve the outcomes of NKH but might
be insufficient. Additional prompt use of antiepileptic drugs
might be potentially more effective.
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