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Hypoglycemia-Induced Pontine Infarction in a
Diabetic Male with Basilar Artery Stenosis: Insight
into the Mechanisms of Hypoglycemic Stroke
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Although hypoglycemic hemiplegia haslong been recognized,
it is only recently that the physiological alterations of cerebral
blood flow (CBF) have been understood [1]. We report a patient
who experienced a hypoglycemic episode and developed a perma-
nent right-sided motor deficit. Subsequent MRI/MRA dem-
onstrated acute pontine infarct and vertebro-basilar artery ste-
nosis.

Case Report

A 60-year-old black man was admitted with fever, productive
cough, rhinorrhea and dyspnea. He had a history of hypertension
and diabetes mellitus diagnosed 10 years ago as well as complica-
tions of hypertensive heart disease, diabetic retinopathy and erec-
tile dysfunction. At admission he was febrile (38°C), regular in
his pulse (96 beats/min) with brachial cuff pressure of 198/108
mm Hg. His neurological examination was unremarkable except
for very distal sensory impairment. A diagnosis of respiratory
tract infection was made and treated with azithromycin. He also
received furosemide in addition to lisinopril and nitroglycerine,
which reduced his blood pressure to 156/72 mm Hg. Glipizide and
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metformin were continued and capillary glucose measurements
ranged between 87 and 140 mg/dl

On the second day, he became obtunded with a new right
hemiplegia, slurred speech and a National Institute of Health
Stroke Scale score of 13. Bedside fingerstick glucose obtained was
42 mg/dl and the blood pressure was 154/82 mm Hg. One ampule
of 50% dextrose was given intravenously. Noncontrast CT ob-
tained immediately revealed no acute abnormalities. One hour
later, his National Institute of Health Stroke Scale score was 6.
Over the next 48 h, the patient experienced little improvement of
the residual right-sided motor deficit. On the third day MRI/
MRA demonstrated an area involving the left half of the pons and
lower mid-brain showing T, prolongation and restricted diffu-
sion consistent with acute infarct. Along with this new pontine
infarct (fig. 1), 50% mid-basilar artery stenosis (fig. 2) was also
demonstrated on the MRA. Five days later, he was discharged to
a rehabilitation facility.

Discussion

Hypoglycemia is known to cause neurologic deficits including
hemiparesis or hemiplegia. The pathogenetic mechanisms pro-
posed include: acute brain injury [2-5], selective neuronal vulner-
ability [6-8], cerebral vasospasm [9] and asymmetric CBF [10].
Studies indicate that the CBF increases in response to hypoglyce-
mia [1, 10]. The relative distribution of CBF during hypoglycemia
is altered by unknown mechanisms. When ten regions of the
brain were analyzed in healthy men during insulin-induced hy-
poglycemia, the highest increments of CBF were found in frontal
and parietal lobes, and the lowest in the pons/brain stem regions
[1]. Similar measurements of global cerebrovascular resistance
showed an overall decrease [10]. In the presence of cerebrovascu-
lar stenosis, the overall increased flow to the non-stenotic areas
can lead to clinically significant steal phenomenon as evident in
our patient. This is particularly important in the brain stem area

Fig. 1. An area involving the left half of the pons (in the picture)
and lower mid-brain (not shown here) that shows T, prolongation
and restricted diffusion consistent with acute infarct.
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Fig.2. MRA. Within the basilar artery, there are two areas of nar-
rowing, with mild narrowing in the proximal-basilar artery and
approximately 50% narrowing in the mid-basilar artery.
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due to the redistributory changes of blood flow in face of hypo-
glycemia. Earlier reports indicate that hypoglycemia in the ab-
sence of cerebrovascular stenosis can cause reversible injury of
internal capsule and splenium, demonstrated on MRI in a patient
with transient hypoglycemic hemiparesis [11]. Kim et al. [11] re-
ported complete resolution of the lesions within 12 h after appro-
priate correction of hypoglycemia, as did neurological deficits,
indicating that the lesions are reversible cytotoxic edema in na-
ture. However, in the current case the lesions were demonstrable
on the third day after the onset of hemiparesis, refuting the pos-
sibility of reversible cytotoxic edema. Lacunar pontine strokes
can present in a similar fashion; however, the temporal relation
between the onset of hypoglycemia, neurologic deficit and partial
resolution of deficit with dextrose infusion in this patient clearly
establishes the cause and effect relationship.

We propose that the presence of basilar stenosis made the pa-
tient vulnerable to pontine infarct in the setting of hypoglycemia-
induced cerebral flow patterns. This is the first reported case of
such hypoglycemic brain injury resulting in pontine infarct in a
patient with diabetes and basilar artery stenosis. Underlying cere-
brovascular disease is a frequent occurrence in the elderly, dia-
betic population. Knowledge of vertebro-basilar stenosis may lead
the physician to more fastidious management of blood glucose.
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Brain Haemorrhage and Cerebral
Vasospasm Associated with Chronic Use of
Cannabis and Buprenorphine
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A 34-year-old woman presented with subacute-onset head-
ache. Her medication consisted of oral buprenorphine 5 mg o.d.
in treatment for heroin addiction, which she had stopped using 8
years before. No recent change in the dose of buprenorphine was
made. She had smoked 2-6 cannabis cigarettes per day since the
age of 22. The day of symptom onset, she smoked 4 cannabis cig-
arettes followed by another one 50 min after headache onset. No
alcohol or other drugs were used. Except for tobacco, no other
vascular risk factors were present. Clinical examination was nor-
mal. The blood pressure was 145/86 mm Hg on admission and
normalized spontaneously 1 h later. Blood count, CRP, sedimen-
tation rate, renal and liver function tests, ANF, lupus anticoagu-
lant, anticardiolipin antibodies, ANCA, and serology of HIV,
syphilis, hepatitis B and C were normal. Urine toxicological
screening was negative for cocaine, heroin and amphetamines,
and strongly positive for cannabis. Unenhanced brain CT showed
a right temporal lobe haemorrhage (fig. 1) without enhancement
after contrast administration. No underlying acute brain infarc-
tion was seen on diffusion-weighted MRI. Transoesophageal
echocardiography was normal. Angiography revealed diffuse
multifocal arterial narrowing (fig. 1) in the absence of aneurysm
or arteriovenous malformation. The buprenorphine dose was de-
creased to 2 mg o.d. and the cannabis use was reduced to 3-4
cigarettes per week. Three months later, complete disappearance
of arterial abnormalities was seen on angiography.

Discussion

Drug abuse is a risk factor for both haemorrhagic and isch-
aemic stroke [1]. Haemorrhagic stroke is most often seen with
sympathomimetic drugs (e.g. cocaine, amphetamine and ephed-
rine) [2, 3]. Possible aetiological mechanisms include acute hyper-
tension, failure of cerebrovascular autoregulation, underlying an-
eurysm or arteriovenous malformation, coagulopathy, vasculitis
and early haemorrhagic transformation of infarction. Cerebral
vasoconstriction has been described in association with cocaine,
amphetamines, ephedrine, phenylephrine, LSD and heroin [2, 4-
8]. Drug-induced vasculitis is often difficult to distinguish from
vasospasm caused by these agents. Arterial narrowing disappear-
ing after decrease in drug dose, like in our patient, favours vaso-
spasm over vasculitis. Brain haemorrhage and cerebral vasocon-
striction have never been described in association with cannabis
or buprenorphine. In our patient, both drugs were well tolerated
for a long period of time. One might question if there is a causal
relationship between radiological abnormalities and these drugs.
It is likely that vasoconstriction was related to (at least one of)
these drugs, since angiographic abnormalities disappeared after
decrease in the dose of both drugs. The pathophysiological role of
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