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Clinical / Scientific note

Cerebellar degeneration secondary to 
acute lithium carbonate intoxication
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In 1949, Cade described the therapeutic effects of 
lithium in ten patients with chronic and recurrent manic1. 
Lithium has been the first line drug for the past five de-
cades, since its introduction, in treating bipolar disorder2,3. 
Its therapeutic effects are undeniable; it is efficient in re-
ducing manic and depressive crises in bipolar patients, in 
addition to producing an anti-suicide effect. Neverthe-
less, toxic reactions are common and are directly corre-
lated to the serum drug concentration4. Acute lithium in-
toxication may cause several neurological manifestations 
such as tremor, ataxia, dysarthria, seizures and in the more 
severe cases encephalopathy and coma. Neuromuscular 
manifestations include proximal muscle weakness, rhab-
domyolysis, a myasthenia gravis-like syndrome and axo-
nal neuropathy5. These changes are usually reversible with 
the drug’s reduction or suspension. However, few cases of 
persistent neurological deficits have been reported5-7. In 
such cases the presence of cerebellar signs are predom-
inant and neuropathological studies have demonstrated 
a reduction of Purkinje cells in the cerebellar cortex and 
spongiform changes in the cerebellum’s white matter8.

We describe the case of a patient with bipolar disor-
der on lithium carbonate who presented with cerebellar 
degeneration secondary to acute lithium intoxication.

Case
A female patient, 26 years old, nigro, from Rio de Janeiro, 

started presenting two weeks ago fever, productive cough, vom-

iting, tremor and changes in gait. She had been diagnosed with bi-

polar disorder five years ago and was on regular use of 1500mg/

day lithium carbonate. There was no prior history of neurological 

disease. The patient presented at admission mild fever, tachycar-

dia, dehydration and pulmonary auscultation revealed the pres-

ence of bilateral crackling rales. The neurological examination 

showed a sleepy, disoriented, dysarthric patient with tremors in 

the extremities, symmetrical deep reflexes and flexor plantar re-

sponses. Other than this, the physical examination was normal.

Chest X-rays, CBC and serum lithium tests  were requested 

which confirmed the bacterial pneumonia diagnosis and acute 

lithium intoxication. Serum lithium concentration was 1.9mEq/

L, above therapeutic values (0.6-1.2 mEq/L).

The medication was immediately interrupted and treatment 

for the respiratory infection was initiated with cefriaxone 2g/

day for 14 days. During the first weeks of treatment there was a 

clear improvement of the infection and level of consciousness. 

However, cerebellar signs were prominent and the patient was 

unable to walk. The patient’s neurological status improved in the 

first six months and she began walking with an unsteady gait. She 

presented ataxia, dysarthria, dysmetria and discreet hypotonia. 

Figure. Brain MRI: sagittal section in T1 without contrast, showing 
marked cerebellar atrophy in a patient with bipolar disorder and per-
sistent cerebellar signs secondary to lithium intoxication.
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After two years a magnetic resonance image (MRI) of the skull 

was performed and showed significant cerebellar atrophy with 

the other encephalic structures preserved (Figure).

Cerebellar signs became persistent after a three year follow-up.

Treatment for bipolar disorder was maintained with dival-

proate 1000 mg/day. The patient authorized the publication of 

the case upon signature of an informed consent form.

Discussion

Lithium carbonate is the first line drug in treating bipo-
lar disorder. It is efficient in treating manic and depressive 
crises in addition to reducing the risk of suicide in bipolar 
disorder patients2,9. However, signs of neurotoxicity such 
as tremor, dysarthria, ataxia, seizures, encephalopathy and 
coma can occur as treatment complications6. These mani-
festations are usually related to supratherapeutic levels 
of the drug and are reversible with drug dose reduction 
or drug interruption10.

Persistent neurological deficits have been reported in 
some cases of lithium carbonate intoxication5,7. In these 
cases, cerebellar signs such as ataxia, dysarthria, dysmet-
ria and tremor of the extremities are predominant. There 
are, apparently, several neurotoxicity predisposing fac-
tors such as acute infections, hyperthermia, hyponatre-
mia, dehydration, renal failure and drug interactions11. A 
combination of antipsychotic drugs and lithium is com-
mon and believed to be safe for treating bipolar disorder, 
but may cause encephalopathy and permanent cerebellar 
damage12. Antipsychotic drugs, particularly fenotiazines, 
may increase lithium input to red blood cells thus lead-
ing to an increase in erythrocyte lithium concentration 
and neurotoxicity13. An association between pneumonia 
and cerebellar degeneration has been reported in pa-
tients presenting therapeutic lithium concentrations14. 
Experimental trials demonstrated that lithium uptake by 
the central nervous system is not uniform, it may be high 
in the brain while remaining at therapeutic levels in the 
plasma15. These data suggest that the presence of serum 
lithium concentrations above therapeutic levels is not 
mandatory and that lithium’s neurotoxicity mechanism 
seems to be a multi-factorial one.

A likely association between lithium toxicity and cer-
ebellar degeneration has been suggested by neuropatho-
logical studies which have demonstrated a reduction in 
the number of Purkinje cells with preservation of the “bas-
ket” cells of the cerebellar cortex, spongiform changes 
of the white matter and changes in the dentate nucleus8. 
Experimental studies have shown that the mechanisms 
that regulate the entrance of calcium into Purkinje cells 
are also affected by lithium16. However, the mechanisms 

that explain this selectivity are yet unknown and need to 
be further elucidated.

We reported the case of a patient undergoing treat-
ment for bipolar disorder who presented bacterial pneu-
monia, acute lithium intoxication, encephalopathy and 
remained with persistent cerebellar signs. Some factors 
contributed to the lithium neurotoxicity such as acute 
infection, hyperthermia and dehydration. However, she 
was not on any regular drugs that could determine in-
toxication such as antipsychotic or non-hormonal anti-
inflammatory drugs. An association between bacterial 
pneumonia and encephalitis has been described, but in 
these cases neurological symptoms begin during or after 
the respiratory infection and the MRI indicates changes in 
the white matter. The prognosis is good and in most cases 
patients recover fully17. In this report, the neuroimaging 
test showed marked cerebellar atrophy, thus excluding 
any vascular, demyelinating or infectious etiology associ-
ated to pneumonia. Lithium serum concentration above 
the therapeutic level and changes in the MRI confirmed 
the diagnosis of cerebellar degeneration. Treatment with 
lithium carbonate was reinitiated after neurotoxicity in 
only a few reported cases in the literature, however, in 
only one case lithium therapy led to the worsening of cer-
ebellar signs, even in the presence of lithium serum levels 
within therapeutic levels5. In the present case, we chose 
to treat her with divalproate because it is a good thera-
peutic choice for the treatment of bipolar disorder. The 
outcome was favorable in the first six months after neu-
rotoxicity and the patient went back to walking without 
any support. However, she presented significant cerebel-
lar signs such as dysarthria, gait ataxia and dysmetria. Her 
condition remained stable during a three year follow-up. 
In some cases that have been described, improvement of 
the neurological symptoms occur between the first six to 
twelve months post neurotoxicity, however a complete 
reversal of the symptoms after this period is rare7.

This case highlights the importance of care that must 
be taken against lithium neurotoxicity and the potentially 
disabling effects in patients on continuous use of lithium, 
particularly in those with bipolar disorder. Many authors 
have defended the use of psycho-educational measures 
with the purpose of reducing complications from lithium 
treatment18. On the other hand, the diagnosis of cerebel-
lar degeneration secondary to acute lithium intoxication 
should always be considered as a differential diagnosis 
from other pathologies that also present persistent cer-
ebellar syndrome especially in patients with mood dis-
orders.
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