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Introduction

Diverse neurological manifestations complicating profound
hypoglycemia are well-described, ranging from reversible focal
deficits to irreversible coma and death [1, 2]. Among these, tran-
sient hypoglycemic hemiparesis is rarely reported and frequently
misdiagnosed as stroke or transient ischemic attack (TIA), espe-
cially in the elderly patients [3]. We report here a patient with
transient hypoglycemic hemiparesis in whom sequential MRI ex-
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aminations showed reversible injury in the internal capsule and
splenium. We also discuss its possible pathogenesis and clinical
implications based on MRI findings.

Case Report

A 78-year-old woman with no history of stroke was taken to
the Guro Hospital emergency department after being found dys-
arthric and less responsive at home. Her husband noted that on
the day of admission she developed diaphoresis and tremulous-
ness after not having two consecutive meals, followed by dysar-
thria, right-sided weakness, and somnolence. She was diagnosed
as having type 2 diabetes 5 years before and has remained on gli-
clazide 80 mg/day. She had no history of hypertension, migraine,
seizure, or drug abuse. On admission, she was somnolent but eas-
ily arousable to painful or auditory stimuli. She was confused and
disoriented to time and place. Vital signs were normal. Initial
blood glucose was 38 mg/dl. Other blood works including com-
plete blood count, arterial blood gases, electrolytes, chemistries,
blood urea nitrogen, creatinine, and a drug screen were all within
the normal range. Initial diffusion-weighted imaging (DWI) per-

Fig. 1. Initial diffusion-weighted imaging (DWI) at the time of profound hypoglycemia showed hypersignals in
the posterior limb of left internal capsule and splenium of corpus callosum with reduced apparent diffusion
coefficient (ADC) values (a-d). A simultaneous MR angiography showed no evidence of significant stenosis or
spasm in the major intracranial arteries (e). Repeat DWI performed 12 h after correction of profound showed
complete resolution of the lesions with normalized ADC values (f-i). Another fluid-attenuated inversion recov-
ery (FLAIR) MRI performed 3 days later showed no residual lesion (j).
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formed 8 h after the symptom onset disclosed hypersignals in the
posterior limb of left internal capsule and splenium of the corpus
callosum with reduced apparent diffusion coefficient (ADC) val-
ues (fig. la—d). There was no definite stenosis of the major cere-
bral arteries on a simultaneous MR angiography (fig. le). Intra-
venous dextrose was injected immediately after the first MRI ex-
amination, and her mental status had gradually returned to
normal within 1 h. She was then found to have mild dysarthria
and right hemiparesis (Medical Research Council grade 3) with
enhanced tendon reflexes on the right side. Cranial nerve and
sensory functions were normal. EKG monitoring and echocar-
diography failed to show an evidence of embolic source. Blood
glucose was increased to 145 mg/dl, and her right hemiparesis and
dysarthria had gradually improved to normal over the next 6 h.
Repeat DWI performed 12 h after correction of hypoglycemia
showed complete resolution of hypersignals observed on initial
DWI with normalized ADC values (fig. 1f-i). Another MRI per-
formed 3 days later showed neither visible lesion nor circum-
scribed hemorrhage close to initial lesions on DWT (fig. 1j). The
dose of oral hypoglycemic agent was adjusted and she has re-
mained asymptomatic thereafter.

Discussion

Available MRI reports on hypoglycemic brain injury are lim-
ited and manifested by lesions that involve cerebral cortex, basal
ganglia, and hippocampus, implying that these areas are more
vulnerable to hypoglycemia [4, 5]. However, no consensus has
been reached as to selective vulnerability of these areas to hypo-
glycemia. It is of interest that in our patient the lesions were iden-
tified in the internal capsule and splenium that may be respon-
sible for hemiparesis and altered mental status, respectively [6-8].
This confirms recent reports showing lesions in the internal cap-
sule and splenium in patients with profound hypoglycemia [6-
10], suggesting that these areas should be added to the list of se-
lective vulnerability to hypoglycemia.

Several hypotheses have been proposed regarding the patho-
genesis of hypoglycemic brain injury, but the exact mechanism is
unclear to date [11, 12]. Significant vascular spasm or underlying
atherosclerosis in long-standing diabetic patients may be impli-
cated in the pathogenesis of transient neurological deficits. In our
patient, however, these possibilities could be excluded based on
normal MR angiography and the lesion topography that did not
conform to vascular distribution.

The first MRI examination in our patient showed hypersig-
nals on DWI with reduced ADC values. The second performed
12 h after appropriate correction of hypoglycemia showed com-
plete resolution of the lesions, as did neurological deficits, indicat-
ing the lesions are reversible cytotoxic edema in nature. These
DWI/ADC alterations could be encountered not only in focal
ischemia but also hypoglycemia itself, but their underlying mech-
anisms seem distinct. Glucose deprivation leads to severe meta-
bolic energy depletion and subsequent membrane ionic pump
failure that result in a restriction of water diffusion, as does isch-
emia, but the topographical and temporal evolution of hypogly-
cemic brain injury are different from ischemia [13]. Furthermore,
complete or partial recovery of ADC reductions could be demon-
strated after glucose supplementation, suggesting that early ADC
reductions do not necessarily portend irreversible brain injury
[13, 14]. Taken together, we conclude that several brain areas in-
cluding internal capsule and splenium have selective vulnerabil-
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ity to hypoglycemia, and that the lesions can be reversed poten-
tially with correction of hypoglycemia. This has important clini-
cal implications. The timing of neurological recovery may be
related to the duration and severity of the hypoglycemic injury
[13]. Therefore the patients, if not treated promptly with glucose
intake, may have permanent neurological deficits.

Transient hypoglycemic hemiparesis is a rare but important
presentation of hypoglycemia that can be misinterpreted as stroke
or TTA. Although the radiological and clinical features may be
identical, the underlying mechanisms and treatment strategies
are distinct between these two disorders. It is our intention to in-
crease awareness of this disorder which, without early recognition
and prompt correction of hypoglycemia, could result in perma-
nent neurological deficits.

References

1 Finelli PF: Diffusion-weighted MR in hypoglycemic coma. Neurology
2001;57:933-935.

2 Aoki T, Sato T, Hasegawa K, et al: Reversible hyperintensity lesion on
diffusion-weighted MRI in hypoglycemic coma. Neurology 2004;63:
392-393.

3 Wallis WE, Donaldson I, Scott RS, et al: Hypoglycemia masquerading
as cerebrovascular disease (hypoglycemic hemiplegia). Ann Neurol
1985;18:510-512.

4 Fujioka M, Okuchi K, Hiramatsu KI, et al: Specific changes in human
brain after hypoglycemic injury. Stroke 1997;28:584-587.

5 Chan R, Erbay S, Oljeski S, et al: Case report: hypoglycemia and diffu-
sion-weighted imaging. ] Comput Assist Tomogr 2003;27:420-423.

6 Doherty MJ, Jayadev S, Watson NF, et al: Clinical implications of sple-
nium magnetic resonance imaging signal changes. Arch Neurol 2005;
62:433-437.

7 Bottcher J, Kunze A, Kurrat C, et al: Localized reversible reduction of
apparent diffusion coefficient in transient hypoglycemia-induced
hemiparesis. Stroke 2005;36:20-€22.

8 Cordonnier C, Oppenheim C, Lamy C, et al: Serial diffusion and per-
fusion-weighted MR in transient hypoglycemia. Neurology 2005;65:
175.

9 Endo H, Shimizu H, Tominaga T, et al: Transient hyperintensity lesions
on diffusion-weighted MRI in the bilateral internal capsules due to hy-
poglycemic coma. No To Shinkei 2003;55:174-175.

10 Takeuchi M: Reversible increased signal intensities in the splenium on
diffusion-weighted imaging caused by transient hypoglycemia. No To
Shinkei 2005;57:420-421.

11 Hypoglycaemia and the nervous system. Lancet 1985;ii:759-760.

12 Auer RN: Progress review: hypoglycemic brain damage. Stroke 1986;
17:699-708.

13 Hasegawa Y, Formato JE, Latour LL, et al: Severe transient hypoglyce-
mia causes reversible change in the apparent diffusion coefficient of
water. Stroke 1996;27:1648-1655.

14 de Crespigny AJ, Rother J, Beaulieu C, et al: Rapid monitoring of dif-
fusion, DC potential, and blood oxygenation changes during global
ischemia. Effects of hypoglycemia, hyperglycemia, and TTX. Stroke
1999;30:2212-2222.

Seong-Beom Koh, MD, PhD

Department of Neurology, Guro Hospital

Korea University School of Medicine, 80 Guro-Dong, Guro-Ku
Seoul, 152-703 (Korea)

Tel. +82 2 818 6706, Fax +82 2 818 6943

E-Mail parkinson@korea.ac.kr

283

20z Iudy Z| uo 3senb Aq 4pd-0e£r60000/6 151 ¥£2/282/v/22/pd-aloe/pao/woo jebies//:dny woly papeojumoq





