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Generalized Peripheral
Nerve Hyperexcitability
Associated With Lithium

To the Editor: Approximately one
out of every 1,000–1,500 people in
Western countries are receiving
lithium treatment, mainly for a
diagnosis of bipolar disorder.1 The
overall incidence of side effects on
the CNS ranges from 35% to 50%,
with lithium serum levels within
the therapeutic range.2 They often
include an acute encephalopathy
with cognitive impairment, halluci-
nations, insomnia, movement disor-
ders, seizures, cerebellar signs, nys-
tagmus, and ocular motor defects.
Among the neuromuscular side
effects, myopathy, axonal neuropa-
thy, and a myasthenic syndrome
were reported.3 In the majority of
cases, drug discontinuation implies
complete recovery. Here we
describe a patient presenting with
an acquired generalized peripheral
nerve hyperexcitability associated
with lithium treatment.

Case Report
A 73-year-old man with a long-
standing history of bipolar II disor-
der was admitted to our neurology
department for acute onset of con-
fusion, dysarthria, gait distur-
bances, muscle stiffness with
cramps, and widespread twitching.
He reported a fever 3 days before
admission. There was no previous
history of neurological or neuro-
muscular disorders. The patient
had been taking lithium carbonate
(600 mg daily) and venlafaxine (75

mg/day) in the last 3 years. Neuro-
logical examination showed an
unsteady gait, dysarthria, resting
and postural tremor of the upper
and lower limbs, mild bradykinesia
and rigidity, and prominent muscle
twitching of the tongue and the
four limbs. Reflexes were symmet-
rical. Mini-Mental State Examina-
tion (MMSE) and
Milan Overall Dementia Assess-
ment (MODA) were 24.3 and 89.8,
respectively. Routine blood tests
including inflammation indexes,
electrolytes, renal and thyroid func-
tion, creatine kinase, glucose, vita-
min B12, folate, and ammonium
were normal. Lithium serum level
was within the normal range (0.8
meq/liter). Voltage-gated potas-
sium channel antibodies and ace-
tylcholine receptor antibodies were
negative. A brain CT scan showed
a vascular encephalopathy. An
EEG showed a widespread slowing
of the background activity with
outbursts of generalized theta-delta
abnormalities. Motor and sensory
nerve conductions were in the
normal range. Repetitive stimula-
tion of the motor nerves revealed
no myasthenic defect. The needle
electromyogram (EMG) disclosed
no neuropathic or myopathic fea-
tures. However, widespread spon-

taneous motor unit discharges were
recorded in the form of doublets,
triplets, or multiplets with high
intraburst frequencies (50 Hz–160
Hz), occurring at irregular inter-
vals. They were interposed by fas-
ciculation potentials and myokymic
discharges (Figure 1). The overall
neurophysiological picture met the
criteria suggested by Maddison4 for
the diagnosis of the peripheral
nerve hyperexcitability “neuromyo-
tonia phenotype.” Since the exten-
sive search for other peripheral
nerve hyperexcitability causes was
negative, lithium was hypothesized
to be responsible for the picture.
Indeed, after lithium withdrawal
the patient experienced a complete
clinical recovery with disappear-
ance of the neurological signs. The
treatment with venlafaxine was
kept unchanged. Two months later,
the EMG and neuromuscular pic-
ture remained normal.

Discussion
Our patient presented several pre-
disposing factors for lithium toxic-
ity: elderly age, fever, and vascular
encephalopathy.5 Side effects in the
CNS such as confusional state, dys-
arthria, extrapyramidal signs, and
EEG abnormalities may occur
within lithium therapeutic range.2

FIGURE 1. Needle Electromyography
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Recording of fasciculations (a), myokymic discharges (b), doublets (c), and multiplets (d)
from the right tibialis anterior muscle.
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The combination of lithium with
antidepressant drugs has been
associated with the occurrence of
severe toxic pictures such as the
serotonin syndrome.6 However,
this possibility was ruled out
because the patient’s symptoms did
not meet the relevant diagnostic
criteria.7 Conversely, to the best of
our knowledge, there is no previ-
ous report of a peripheral nerve
hyperexcitability associated with
lithium.

Peripheral nerve hyperexcitabil-
ity is a rare disorder characterized
by generalized hyperexcitability of
motor nerves resulting in continu-
ous and spontaneous muscle fiber
activity (e.g., fasciculations,
myokymias, or multiplets).8 It is
not a single disease but represents
a response to peripheral nerve dys-
function due to several sources
such as autoimmune diseases (e.g.,
systemic lupus erythematosus,
myasthenia gravis, Hashimoto thy-
roiditis), anterior horn cell degener-
ation, genetic disorders (e.g., volt-
age-gated potassium-channel gene
mutation, familial episodic ataxia
type I, hereditary neuropathy),
intoxications (e.g., herbicides, insec-
ticides, toluene), or drugs (gold,
oxaliplatin).8,9 The pathogenesis of
drug-induced peripheral nerve
hyperexcitability is not completely
clear. Evidence from basic science
studies suggested that peripheral
nerve hyperexcitability during
oxaliplatin treatment may be
related to a delay in entry of volt-
age-gated sodium channels into an
inactive state, allowing greater
sodium currents to enter the cell,9

resulting in a repetitive firing and
hyperexcitability. Considering the
fact that lithium may interact with
the sodium channel kinetics,3 it is
tempting to speculate that the
peripheral nerve hyperexcitability
observed in our patient may have a
similar pathogenesis.

In our opinion, physicians

should be aware of the spectrum of
lithium side effects on the neuro-
muscular system, including periph-
eral nerve hyperexcitability. Fur-
ther studies are needed to clarify
the epidemiological, clinical, and
pathophysiological nature of such
phenomena.
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Rosiglitazone Effects to
Ameliorate Alzheimer’s
Disease Pathogenic Features:
Insulin Signaling and
Neurotrophic Factors

To the Editor: Clinical and basic
research has pointed to rosiglita-
zone as a potential tool for the
treatment of the pathogenic and
clinical manifestations of Alzhei-
mer’s disease.

Novel treatments with anti-in-
flammatory drugs, insulin, thiazo-
lidinediones, omega 3 fatty acids,
curcumin, statins, and others have
brought new hope for physicians
and patients with Alzheimer’s dis-
ease. Anti-inflammatory effects of
peroxisome proliferator-activated
receptor-� are well recognized.
However, metabolic factors are not
usually considered relevant for
Alzheimer’s disease. Although not
fully recognized, insulin signaling
and other neurotrophic factors
seem to play key roles in the
pathogenesis of Alzheimer’s dis-
ease. There is increasing evidence
that metabolic derangements such
as type II diabetes mellitus, meta-
bolic syndrome, and obesity are
risk factors for cognitive impair-
ment and Alzheimer’s disease. In
fact, type II diabetes mellitus and
metabolic syndrome seem to be
related to other neuropsychiatric
diseases such as major depressive
disorder, Parkinson’s disease, and
bipolar disorder.

One possible mechanism that
could mediate metabolic derange-
ments with neuropsychiatric
pathologies is trophic signaling
deficiency. It is well known that
brain-derived neurotrophic factor
signaling is impaired in Alzhei-
mer’s disease as well as in major
depressive disorder. Brain-derived
neurotrophic factor signaling
occurs through the tropomyosin-
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