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ARTICLE INFO ABSTRACT

Atticle history: Introduction: Occipital lobe seizures are a recognized manifestation of diabetic nonketotic hyperglycemia, though
Received 6 January 2014 not as common as focal motor seizures. Occipital lobe white matter T2 hypointensity may suggest this diagnosis.
Accepted 7 January 2014 Methods: We present a case of a 66-year-old man with hyperglycemia-related occipital lobe seizures who

Available online 25 April 2014 presented with confusion, intermittent visual hallucinations, and homonymous hemianopia.

Results: Magnetic resonance imaging showed subcortical T2 hypointensity within the left occipital lobe with

I(ey\./v grds: . adjacent leptomeningeal enhancement. These findings were transient with disappearance in a follow-up MRI.
Occipital seizures . S . . o
Hyperglycemia The EEG captured frequent seizures originating in the left occipital region. HbAlc level was 13.4% on presenta-

tion, and finger stick blood glucose level was 400 mg/dl.
Conclusion: Hyperglycemia should be considered in the etiology of differential diagnosis of patients with visual
abnormalities suspicious for seizures, especially when the MRI shows focal subcortical T2 hypointensity with

Subcortical T2 hypointensity

or without leptomeningeal enhancement.
© 2014 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction

Visual phenomena related to hyperglycemia are not uncommon.
These symptoms can vary from mild blurry vision to homonymous
hemianopia without EEG findings or even prominent electroclinical
occipital seizures. Prompt recognition of occipital seizures as a manifes-
tation of nonketotic hyperglycemia is essential as it is easily reversible.
Although hyperglycemia typically causes focal motor seizures, occipital
seizures have also been associated with hyperglycemia. Our case
highlights the key features of hyperglycemia-induced occipital lobe
seizures and illustrates the need for clinical vigilance since the present-
ing symptoms may be nonspecific or mistaken for migraine, temporal
arteritis, or ischemia. Prominent features of this case include elevated
glycated hemoglobin (HbA1c), electrographic seizures, and reversible
subcortical T2 hypointensity with leptomeningeal enhancement.

2. Materials and methods

We report the case of a 66-year-old man with subacute onset of
visual symptoms and discuss his hospital course, diagnosis, treatment,
and follow-up. We review the literature for similar case reports and
present the diagnostic modalities utilized in those cases along with
the treatment protocols implemented.
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3. Case presentation
3.1. History

A 66-year-old right-handed man with history of non-insulin-
dependent diabetes mellitus type II, hypertension, and hyperlipidemia
was transferred to our institution from another hospital for fluctuating
alteration of mental status, hyponatremia (Na level of 126 mEq/1), and
visual disturbances, with finger stick blood glucose level of 400 mg/dl
for further work-up.

Prior to arrival, he had 1 week of intermittent confusion with aprax-
ia (not knowing what to do with his toothbrush, difficulty getting
dressed). He reported visual hallucinations consisting of mathematical
figures in his peripheral vision and people in his home. He did not
have a history of seizures or migraines, nor did he have any known
risk factors for epilepsy. On examination, he had a right homonymous
hemianopia and deficits in attention, praxis, and calculations. During
examination, he also had 4 episodes characterized by a head turn to
the right, unresponsiveness, and right-beating nystagmus. Each episode
lasted <1 min. The patient was immediately responsive and conversant
thereafter.

3.2. Evaluation

Laboratory abnormalities included a blood glucose level of 359 mg/dl,
an HbA1c level of 13.4%, and a sodium level of 129 mEq/I. The remainder
of his metabolic work-up was unremarkable. No ketoacidosis was found
in serum or urine. Magnetic resonance imaging of the brain showed
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Fig. 1. MRI of the brain demonstrating left parieto-occipital subcortical T2 hypointensity
on fluid-attenuated inversion recovery.

subcortical T2 hypointensity within the left occipital lobe (Fig. 1).
Postcontrast images showed leptomeningeal enhancement along the
left parieto-occipital region. These findings raised radiological concern
for subacute infarction or infectious etiology such as encephalitis or
paraneoplastic syndrome, but lumbar puncture revealed a normal open-
ing pressure, while CSF analysis showed normal protein and cell counts
and was notable only for elevated glucose.

An initial 22-minute scalp EEG recording captured 7 seizures, each
lasting 1-2 min, and characterized electrographically by left occipital
polyspikes at a frequency of 20-25 Hz with spread to the right occipital
region within about 3 s followed by diffuse bilateral involvement before
abruptly terminating. Some of the seizures evolved to approximately 2-
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Hz spike-and-wave discharges with left occipitoparietal predominance.
There was minimal postictal slowing (Figs. 2-4).

3.3. Treatment and follow-up

Continuous EEG was initiated demonstrating continued sei-
zures. Seizures stopped within 1 h following administration of
phenytoin, lorazepam, insulin, and aggressive fluid hydration.
Follow-up MRI 2 months later showed resolution of subcortical
T2 hypointensity and leptomeningeal enhancement. The patient
remained seizure-free since then with good glycemic control.

4. Discussion

Nonketotic hyperglycemia (NKH) as a cause of focal seizures is well-
described [1]. In some cases, partial seizures are the presenting feature
of undiagnosed diabetes mellitus. This was initially described by
Maccario and colleagues in 1965 [2] and later by others [3-5]. The
most commonly encountered seizure types in NKH are focal motor sei-
zures and epilepsia partialis continua [6]. However, occipital lobe sei-
zures have been reported in the setting of hyperglycemia. In the
majority of cases, the seizures occurred in the setting of only moderate
hyperglycemia and in the absence of significant hyperosmolality. Thus,
this may be more related to long-standing hyperglycemia (as reflected
by the elevated HbA1c) than to the degree of hyperglycemia in the
acute setting [7]. Several of these cases have demonstrated subcortical
T2 hypointensity in the involved occipital lobe [7-13].

In spite of the increasing recognition of this entity, pathophysiology
still remains unclear. Intracellular dehydration from fluid shifts related
to hyperosmolality gradient can also trigger seizures. It has been postu-
lated that cellular dehydration caused by hyperosmolality inhibits the
Krebs cycle. This may lead to a compensatory increase in metabolism
of GABA to succinic acid and subsequent depletion of GABA which re-
sults in neuronal hyperexcitability [14,15]. However, this explanation
does not fully account for the evidence that seizures may occur with hy-
perglycemia in the absence of significant hyperosmolality. It is possible
that hyperglycemia itself may have a proconvulsant effect [16].

Symptoms related to occipital seizures may not cause severe impair-
ments, thus delaying diagnosis and treatment, but seizures must be
promptly recognized as they are easily treatable. Symptoms may in-
clude visual phenomena such as colored circles or letters or other
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Figs. 2-4. Ictal EEG recordings showing left occipital polyspikes with spread to the right occipital region followed by diffuse bilateral involvement.
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well-formed visual hallucinations, headache, confusion, blurry vision, or
homonymous hemianopia. Migraine with aura, temporal arteritis, and
posterior reversible encephalopathy syndrome (PRES) are some of the
other diagnoses often under consideration. A high index of clinical sus-
picion may be needed to recognize acute symptomatic occipital seizures
in the setting of hyperglycemia.

While EEG is the gold standard for diagnosing seizures, subtle MRI
findings may suggest the diagnosis. Magnetic resonance imaging may
show reversible diffusion abnormalities, FLAIR and T2 hyperintensities
in the cortical gray matter, and/or hypointensities in the subcortical
white matter [9]. Reversible bilateral striatal T2 hyperintensity in NKH
has also been reported [11]. Subcortical hypointensity is becoming
increasingly recognized in relation to nonketotic hyperglycemia
and has been attributed to transient free radical accumulation during
excitotoxic damage from seizures [10,11]. Fludeoxyglucose - Positron
emission tomography(FDG - PET) performed in a patient with
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hyperglycemia-related right occipital seizures and right occipital
subcortical T2 hypointensity showed associated right occipital cor-
tical hypermetabolism [17]. Magnetic Resonance spectroscopy per-
formed in a similar patient showed a moderate decrement in NAA
and lipid spikes, suggesting a component of laminar necrosis in the pa-
thology despite the transient abnormalities on T2-weighted MRI [8].
Subcortical T2 hypointensity is rare but has also been described as an
unusual manifestation of ischemia, multiple sclerosis, leptomeningeal
metastasis, and meningitis or meningoencephalitis [18]. Leptomeningeal
enhancement has also been reported with hyperglycemia-associated
seizures though it may be less common [19]. These findings can raise con-
cern for subacute infarct, encephalitis, malignancy, or a paraneoplastic
process. These were excluded in our case by CSF studies and the resolu-
tion of these findings on the follow-up MRI. Aggressive fluid management
and glycemic control should be the focus of therapy. While anticonvul-
sants are certainly warranted in the acute setting of status epilepticus, it
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is unclear whether long-term AED therapy is needed as the seizures are
provoked by a reversible process. Our patient was treated with phenytoin
and recovered completely, but phenytoin may not be the optimal AED
choice given concerns that phenytoin may worsen hyperglycemia [20].
Gamma-Aminobutyric Acid(GABA)-enhancing medications are sug-
gested as strategic alternatives, though not well studied in this condition.

5. Conclusion

We report a case of multiple electroclinical occipital seizures in the
setting of hyperglycemia and elevated HbA1c with focal leptomeningeal
enhancement and subcortical T2 hypointensity on MRI. Occipital
lobe seizures should be considered in the differential diagnosis when
patients with hyperglycemia present with visual changes, and occipital
T2 hypointensity should raise suspicion for hyperglycemia-associated
seizures.
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