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PONTINE MYELINOLYSIS FOLLOWING
EXCESSIVE CONSUMPTION OF COMMERCIAL
ENERGY DRINKS

Central pontine myelinolysis (CPM) is a rare neuro-
logic entity of varied etiology characterized by the
destruction of the myelin sheath in pontine struc-
tures. Initially described in chronic alcohol abuse
and malnourished patients,1 CPM has also been asso-
ciated with the rapid correction of hyponatremia and
alterations in blood glucose homeostasis.

Here we present a case of a man experiencing
CPM suspected to be related to the overconsumption
of commonly used commercial energy drinks.

Case report. A 36-year-old right-handed white man
with no prior medical history presented with dizziness,
upper extremity paresthesia, vertigo, impaired balance,
diplopia, dysarthria, and pseudobulbar affect. He
denied exposure to vaccinations, recent illnesses, or
travel outside of the United States in the weeks to
months prior to his symptom onset. However, he
reported a change in his social history within the
week of his presenting symptoms, consuming 6
16-oz Monster Energy drinks and 4 12-oz Red Bull
drinks, averaging approximately 484 g of sugar
(sucrose, glucose), 2,000 mg of caffeine, and 18,000
mg of taurine daily, in an effort to improve his
occupational performance. He denied a history of
excessive alcohol consumption or recreational drug use.

Complete blood count, comprehensive metabolic
panel, antinuclear antibody, extractable nuclear anti-
gen panel, vitamin B12 level, homocysteine, methyl-
malonic acid level, hepatitis screen, thyroid-stimulating
hormone, free T3, hypercoagulable studies, and CSF
studies were unremarkable.

Structural neuroimaging of the brain was significant
for a large nonenhancing pontine lesion involving the
corticospinal tract, pontocerebellar fibers, nucleus re-
ticularis tegmenti pontis, and medial lemniscus, dem-
onstrating symmetry (figure). Susceptibility-weighted
imaging sequences demonstrated increased susceptibil-
ity within the observed anomaly.

The patient was treated with 1 g IV methylpred-
nisolone daily for 3 days. Over the next few months,
both his neurologic symptoms and longitudinal

radiologic findings (figure) improved significantly,
and he described experiencing only brief episodes of
double vision at the end of the workday or following
caffeine exposure. Following his seminal neurologic
event, he discontinued his energy drink use.

Discussion. CPM is a noninflammatory demyelinat-
ing disorder localized primarily to the pons, with
features present in extrapontine structures (e.g., thal-
amus, striatum, cerebellar cortices, lateral geniculate,
etc.) on rare occasions.

The potential connection between the ingre-
dients within the consumed energy drinks and the
myelin injury is intriguing. Pontine structures
may be particularly vulnerable to blood-brain bar-
rier breakdown due to the topographical mixture
of gray and white matter.2 As gray matter contains
a 10-fold increase in capillary density compared to
white matter, this specific region may be more sus-
ceptible to injury related to both arterial hyperten-
sion and osmolar shifts.2

There are numerous studies linking the ingre-
dients of energy drinks to acute hypertension.3 There-
fore, it is postulated that overconsumption led to
alterations in the tight junctions from increased pres-
sures or rapid shifts in serum osmolarity, possibly
related to increased amounts of taurine, an important
osmolyte in maintaining the osmotic gradient within
the brain,4 or other osmolytes (e.g., sugar), resulting
in a change in the integrity of vascular endothelial
cells.5 Taurine has been shown to have a positive ino-
tropic effect,6 strengthening the hypothesis of a
hypertensive etiology. As taurine has been reported
to act as a neutralizing agent for adverse effects asso-
ciated with caffeine, another mechanism beyond
hypertension is plausible.7 Effect modification from
another ingredient contained within these drinks or a
synergistic mechanism from the unique combination
of contained ingredients is also possible. As with all
seemingly safe agents, excessive use either acutely or
chronically may result in unanticipated, paradoxical
outcomes. A metabolic abnormality was suspected;
however, it is likely that homeostasis was achieved
prior to acquisition of the brain imaging data.

The accompanying radiologic data, demonstrat-
ing increased susceptibility within the pons, sup-
ported the presence of paramagnetic substances

Neurology.org/nn © 2015 American Academy of Neurology 1

ª 2015 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/nn


within the lesion, specifically macrophages contain-
ing iron. A reduction in the degree of susceptibility
over time was correlated with improvements in the
T2-hyperintense lesion and the patient’s clinical
symptomatology.

In a time when the modern culture of energy
drink consumption exists, caution should be exer-
cised with excessive use, as the acute and chronic
health consequences are unclear. Despite ingredients
within these beverages being “generally regarded as
safe,” we are unaware of the potential adverse events
when used disproportionately or in combination with
other products. A clear association between the tem-
poral profile of the abrupt change in our patient’s
social history and the observed striking radiologic
features, along with the lack of classical biomarkers
present, highlight both the importance of a compre-
hensive medical history in CPM and the complexities
of its underlying biology.
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Figure Longitudinal MRI study data demonstrating evolution of central pontine myelinolysis

(A, B) Axial T2-weighted MRI of the brain from January 9, 2014, demonstrating a non–contrast-enhancing, symmetric, high-
signal abnormality involving the pons with increased susceptibility characteristics observed on the susceptibility-weighted
imaging (SWI) sequence (C). (D, E) A significant improvement in the hyperintense signal that correlated with the patient’s
clinical features is observed on repeat imaging acquired on November 14, 2014, along with improved signal characteristics
on SWI (F).
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