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Abstract
Background and Purpose—Hyperglycemia is an important diagnostic differential and has been repor-
ted to cause focal neurological deficits masquerading as stroke. Discussion of hyperglycemia as a stroke
mimic has been sparse in the era of diffusion weighted imaging, but remains an important mimic.

Case Summary—A 67 year-old right-handed woman with presented with lethargy, global aphasia, left
eye deviation and right hemiparesis. She received IV t-PA for left MCA syndrome and transferred for pos-
sible intervention. Initial labs showed a glucose 825mg/dL. MRI/MRA brain was negative for acute stroke
with patent vessels, but abnormalities on MRperfusion. The patient was admitted and treated with medical
resuscitation including IV fluids and an insulin drip. After normoglycemia was achieved the patient's neu-
rological deficits resolved. EEG on day one of hospitalization showed left hemispheric slowing that subse-
quently normalized on continuous recording.

Conclusion—We report a case of hyperglycemia clinically mimicking a left MCA syndrome reversed
with medical management possibly explained by metabolic demand-blood flow coupling of inactive tissue
rather than hypoperfused tissue at risk of infarction.
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Introduction
Hyperglycemia has long been known to cause signifi-
cant neurological disorders including chorea, seizures,
as well as the spectrum of altered mental status from
delirium to coma. Despite having been described as an
important differential, there are very few cases reported
of hyperglycemia causing acute focal neurological defi-
cits, conforming to a vascular distribution.

Here we present a case of a nonketotic hyperglycemia
presenting as left middle-cerebral artery syndrome for
which the patient received IV t-PA.

Summary of Case
A 67 year-old right-handed woman with a past medical
history of non-insulin dependent diabetes, hypertension,
hyperlipidemia, and a previous right external capsule
lacunar stroke was at her nursing home, had eaten an

early dinner and was in her normal state of health. She
subsequently developed difficulty with speech. She was
taken to a local hospital where she was initially found to
have an NIHSS of 32 including global aphasia, left gaze
deviation, and right hemiplegia consistent with a left
MCA syndrome.

Initial labs were only significant for hyperglycemia of
825mg/dL. CT brain was negative for hemorrhage and
IV t-PA was given before 3 hours of symptom onset.
The patient was transferred to our institution with an ini-
tial glucose upon presentation of 410mg/dL. Neurologic
exam demonstrated that the patient was lethargic, glob-
ally aphasic, with left gaze deviation, right homonymous
hemianopsia and right hemiparesis with limited sensa-
tion for an NIHSS of 17 consistent with left MCA syn-
drome.

Initial MRI/MRA/MR perfusion performed at six hours
after symptom onset was negative for diffusion restric-
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tion or large vessel occlusion, but demonstrated a small
area within the left posterior temporal lobe of increased
time to peak and mean transit time with normal cerebral
blood volume. At this time we continued medical resus-
citation with IV fluids, nicardipine IV drip for blood
pressure control, and an insulin drip.

Serum glucose was 376mg/dL and two hours later
165mg/dL. Her exam significantly improved in that she
became less somnolent and responded to voice. Over the
next hours she began to move all extremities, and her
aphasia and gaze deviation began to resolve.

On day one of hospitalization EEG demonstrated left
hemispheric slowing without epileptiform discharges
which normalized on continuous recording on day two
with normal wakefulness and sleep. Repeat MRI with
DWI on day five did not demonstrate any evidence of
stroke or other etiology consistent with her presentation
of a left MCA syndrome. Carotid ultrasound, 2D echo-
cardiogram, and holter monitoring were unremarkable.

She returned to her baseline without any neurological
deficits after 24 hours of admission.

Discussion
Neurological impairment in the setting of hyperglycemic
states with or without ketoacidosis has long been
known. [1,2] Through the 1980s there were many arti-
cles written about neurological manifestations of hyper-
glycemia with most of these cases involving a combina-
tion of coma or seizures without ketoacidosis. [3–5]

Focal neurological deficits are often reported in these
case series including aphasia, homonymous hemianop-
sia, hemiparesis, or hyperreflexia, but usually in the set-
ting of post-ictal Todd’s paresis or where post-ictal state
could not be ruled out. [1,5] In some of these early cases
with diabetic coma and focal neurological signsintravas-
cular thrombosis and brain ischemia later was found at
autopsy. [6] Subsequent discussion of focal neurological
presentations has been sparse after the advent diffusion
weighted imaging.

It is unlikely that our patient presented with a seizure or
post-ictal Todds paralysis. The noticing of speech diffi-
culty and the subsequent acute deterioration is uncharac-
teristic of seizures. Nursing home staff monitored her at
onset and did not report tonic-clonic movements, incon-
tinence, tongue-biting, or trauma. Also, importantly her
exam correlated with correction of her serum glucose
level.

The patient’s EEG findings are non-specific and likely
secondary to her hyperglycemia. Maccario and others
noted that in their hyperglycemic patient with EEG
slowing in the affected hemisphere was seen without
clinical evidence of seizures. [5] In studies of the effects
of hyperglycemia on EEGs it has been demonstrated that
slowing can be a result of hyperglycemia and that the
slowing seen associated with hyperglycemic states may
take days to resolve. [7]

The MR perfusion demonstrated an area within the left
posterior temporal lobe of increased time to peak (TTP)
and mean transit time (MTT) with normal cerebral blood
volume (CBV). Seizure is a metabolically active state
which generates increased perfusion on perfusion imag-
ing. [8,9] However, there are reports of postictal hyer-
perfusion and hypoperfusion mimicking ischemia. [10–
13] In all cases of postictal hyperfusion or hypoferfusion
there was increased or decreased CBV, which was not
seen in our case (see Figure I). Moreover, the area of
concern on perfusion imaging was relatively small and
was not consistent with patient’s gross deficits.

This disconnect between normal CBV with increased
TTP and MTP with loss of function is consistent with
flow-metabolism coupling, blood flow adjusting to
energy demands. In our patient’s case hyperglycemia
was associated with temporary neuronal dysfunction in
the left hemisphere based on EEG slowing in the
absence of vascular compromise. The lower perfusion
reflects lower demand from metabolically inactive tissue
rather than hypoperfused tissue at risk of infarction.

Limitations include presuming that there was decreased
energy demand based on EEG slowing rather than direct
measurement of rate of oxygen metabolism. How hyper-
glycemia causes decreased energy demand and laterality
are unclear. Nonetheless, this case demonstrates that
hyperglycemia is still a relevant mimic of acute ische-
mic stroke even in the era of rapid assessment for throm-
bolytics.

In conclusion, we report a case of hyperglycemia mim-
icking a left MCA syndrome without evidence of seizure
reversed with medical management. We contend this
stroke mimic could be explained by metabolic demand-
blood flow coupling.
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Figure I. Patent vasculature based on MRA. MR perfusion demonstrated a small area within the left posterior temporal
lobe of increased time to peak and mean transit time with normal cerebral blood volume.
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