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Polyneuropathy in Lithium Intoxication
-- A Case Report

Yi-Shiung Horng

Chein-Wei Chang and

I-Nan Lien

Intoxication of lithium carbonate may present as a multiple systematic dysfunction, but

central and peripheral nervous involvement is rare and more troublesome.

In the past,

there was only one case of lithium intoxication with polyneuropathy reported by Chang et

al in Taiwan.
chosis.

severe cerebellar dysfunction and a mild sensori-motor polyneuropathy.
was 1.80meq/l two days after quitting lithium.

We report here an additional 49 year-old man with manic-depressive psy-
He received kthium carbonate medication treatment for 5 years and developed a

Blood lithium level
Nerve conduction velocity studies, elec-

tromyography and sural nerve biopsy confirmed the peripheral neuropathy with marked ev-

idence of axonal degeneration.
and receiving rehabilitation therapy.

The patient got improvement after quitting the medication

Key Words: lithium intoxication, polyneuropathy

Lithium carbonate is frequently used in

the treatment of acute mania and prophylaxis
for recurrent manic-depressive disorders [1].
The potential side-effects of this medication in-
cluding renal, endocrine, cardiovascular and
gastrointestinal toxicities have been reported {2].
But the most froublesome toxicity is seer with
central nervous system involvement [3]. Be-
sides, polyneuropathy following lithium intoxi-
cation was rare and there was only one case
reported in Taiwan {4]. We report here an
additional case of lithium intoxication with se-
vere cerebellar dysfunction, nephrogenic dia-
betes insipidus and mild polyneuropathy.
Electrophysiological and histopathological stud-
ies of nerves confirm the polyneuropathy with

prominant evidence of axonal degeneration.

The neurotoxicity of lithium is distressful and
the rehabilitation for this kind of neurological
deficit is a challenging task.

A 49-year-old man was diagnosed as a

victim of manic-depressive psychosis in 1973.
1200-1800
mg/day and haloperidol since 1985.  The

He received lithium carbenate
course of treatment was rather smooth until
January, 1991 when he suffered from fever,
vomiting, general weakness and drowsy con-
sciousness progressively,  Serum lithium level
was 1.80meq/1 two days after quitting lithium.
Nephrogenic diabetes insipidus was found and
the renal function was mildly impaired with
mild elevation of BUN (204 mg/dl) and Crea-
mg/dl}.

tinine (2.1 Renal biopsy revealed
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pathological finding of focal global sclerosis,
but CSF study and brain CT were reported to
be normal.

He regained consciousness two weeks lat-
er. Physical examination revealed mild motor
weakness of lower limbs and hypesthesia over
distal part of four limbs. Tendon reflexes
were normal. Severe trunkal ataxia, scanning
speech, and dysmetria with choreoathetoid
movement were also noted, and he could not
sit steadily without support. Motor nerve
conduction velocity (NCV) in the peroneal and
tibial nerves were mildly slow (Tab.1). There
were prominent low amplitude of compound
motor action potentials. The sensory nerve ac-
tion potential of the sural nerve could not be
elicited. Electromyography showed mild spon-
taneous activities and moderate polyphasic mo-
tor unit potentials in abductor digiti quinti,
first dorsal interosseous and extensor digitorum
brevis muscles. Somato-sensory evoked potential
and brainstem auditory evoked potential re-
vealed prolonged central neural conduction
time.  Sural nerve biopsy revealed mild
diminution in the population of myelinated
fiber with marked evidence of axonal degener-
ation (Fig. 1).

After quitiing medication and receiving
supportive treatment, his medical condition be-
came stable. Then he received rehabilitation
therapy including strengthening exercise, bal-
ance training, and coordination training. Mo-
tor and sensory status improved gradually but
trunkal ataxia and dysmetria had only slight

improvements. Two months later, he could

stand up and ambulate with a walkretie inde-
pendently.

Lithium intoxication is not uncommon in

patients receiving long-term therapy because of
its narrow therapeutic rangsa. Nausea, vomit-

ing, diarrhea and abdominal pain are often the
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first signs of toxic reactions [5]. Fever with
leukocytosis in lithium intoxication has also
been reported and it does not necessarily im-
ply infection [6]. Possible risk factors which
increase lithium toxicity are old age, high dose
of lithium and previous damage to the central
nervous system [7].  Major surgery, infection,
dehydration, deteriorating renal function of
combinded treatment with other drugs such as
haloperidol, indomethacin, dilantin and diuretics
may also precipitate acute toxicity {891
Neurotoxicity with combination of lithium-
haloperidol usage was first reported by Cohen
and Cohen in 1974 [10], although some [ollow-
ing reports [11] considered that this commonty
used combination had no ill effects. In animal
studies, lithium ion and haloperidol might act
on the same intracerebral dopamine receptors,
and it was supposed that they may similarly
interact at other sites in humans. Theories re-
garded that lithium enhanced neuroleptic-
mediated dopamine blockade on one hand,
and neuroleptics facilitated lithium membrane
Frank and John [12]

also reported that it was the dosage of neu-

transport on the other.

roleptic administrated, and not the serum lithi-
um level or lithium dose predicted neurotoxici-

Fig.l Microscopic view of sural nerve (Modified

Gomori-Trichrome stain, 100x)  There are
mild diminution in the population of my
elin fibers with marked evidence of axo

nal degeneration.



Table 1. Nerve conduction study
Nerve Site MNCY CHAP SNCY SNAP
¥edian R 53.4 LE 46.9 12+
L 52.5 15 46.5 20
Ulnar by 51.2 7* 40.5 o=
L 52.7 10 40.7 D=
Peroneal R 40 .4# 6
L 39.5= O
Tibial R 38 4= G
L 311 12
Sural R abscent
L abscent

Abbreviations: MNCV=motor nerve conduction velecity {m/sec), CMAP=compound muscle
action potential (mV), SNCVzsensory nerve conduction velocity (m/sec), SNAP=sensory

nerve action potential (uV), R=right,
*Pathologic values.

L=left.

Table 2. Reported cases of peripheral neuropathy after lithium intoxication

1979 1879 1981 1982 14988 1990 19490 1981

Newmzn{l) Brust (13} lichigata{20) Roger(15) Chang(4) Geert{14) Geert(14) Johnston(21)

Sex/age F/42 F/18 /56 ¥s31 /27 LTEE! Fr37 F/69
Dosage N.D 600 1800 15001800 1800 900 1250 1000
(ng/day}
Duration Mmany yIs. X.D 4 years many yrs. many ¥rs. many yrs. 3 months many yIs.
Li level 1.9 0.75 5.0 3.63 3.84 3.5 3,75 1.89
(meg/L)
(ther drag XD H L.L 5.0 H L 1l 5.0
WNCY /SKCY decrease normal decrease abscent decrease decrease decrease decrease
ENG positive positive norpal 5D N.B positive positive positive
Nerve biopsy N.D narmal axonopathy axenopathy N.D N.D axonopathy 5D
Yotor plegia paresis paresis plegia plegia plepia plegia plegia
Sensation hiN decrease decrease decrease 5D XD N.D decrease
TR abstent abscent decrease abscent abscent abscent abscent abscent

Abbreviations: (=chiorpromazine, Hehaloperidol, L=levomepromazine, MNCV=motor nerve conduction velocity, SNCV= sensory nerve
conductien velecity, EMG=electromyography, DTR=deep tendon refiex, N.Dznot done, EMG postive indicated spontanecus activity and/or

polyphasic wave
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ty. In our case, mild impairment of renal
function and combination of lithium with
haloperidol might become the precipitating fac-
tors for lithium intoxication with severe neuro-
logical deficit.

The neurotoxic effects of lithium on the
central nervous system have been well docu-
mented. It is usually classified as the follow-
ing three degrees: (1} mild-fine tremor, weak-
ness and lethargy, (2) moderate-muscle fascicu-
lation, ataxia, coarse tremor, dysarthria, incoor-
dination, extrapyramidal syndromes, visual dis-
turbance, confusional state, impaired conscious-
ness, (3) severe-progression of any on the
above to coma, seizure, muscular flaccidity,
marked cerebellar syndromes, irreversible brain
damage and even death [13]. Besides, choreoa-
thetosis is occasionally reported as one toxic
effect of lithium therapy. One possible expla-
nation of these abnormal movements in lithium
therapy is the hypersensitivity of the dopamin-
ergic receptors in the basal ganglion {7]. Ivan
et al [9] reviewed 17 cases of persisting neuro-
logic sequelae following lithium intoxication
and found that there were usually signs of
damage at multiple sites in the nervous system,
but cerebellar features tended to be most
prominent.
dosage, and maximal blood level of lithium
ion did rot correlate well with the persistance

The patient's sex, age, lithium

of the damage. It was also reported that
brain lithium content was not always reflected
by serum concentration. Because the neurolog-
ical symptoms might persist or worsen after
the serum concentration fell to the therapeutic
level. It might also occur in patients whose
serum level never raised above 2.0 meq per
liter [13]. So lithium-induced neurotoxicity may
be related to intracellular, but not serum lithi-
um concentration.  Because lithium ion is in-
corporated into the red blood cells via the ac-
tive sodium-potassium transport system, the
red blood cell levels may be a more accurate

reflection of tissue concentrations [5]
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In our case, significant cerebellar dysfunc-
tion and chorecathetosis movement accompa-
nied by mild sensori-motor polyneuropathy oc-
curred after lithium intoxication. In the past
ten years, there have been a few cases of
generalized polyneuropathy following lithium
Most of the
cases manifestated as flaccid paralysis and are-
flexia [14].
mentioned a delayed onset polyneuropathy and

intoxication reported (Table 2).
Chang et al [4] had especially

considered that there should be other factors
except high serum lithium level to trigger the
development of polyneuropathy in lithium in-
toxication. Besides, mild polyneuropathy could
be overlooked as the central nervous system
damage which was usually more dramatic es-
pecially in the early stage of intoxication.
Nagaraja et al. [16] found electrophysiologic ev-
idence of axonopathy in six patients with
permanent neurologic deficit associated with
lithium intoxication who had neither symptoms
In addi-

tion, subclinical lithium neurotoxicity in pa-

nor signs of peripheral neuropathy.

tients under lithium therapy without clinical
neurological dysfunction was also reported [17-
19]. Neurotoxicity was demonstrated by slow-
ing of motor and sensory nerve conduction ve-
locities and prolonged central neural conduc-
tion time. The impairments of nerve conduc-
tion velocities were correlated with serum
lithium level.

In our case, significant cerebellar dysfunc-
tion and choreoathetosis movement accompa-
nied by mild sensori-motor polyneuropathy oc-
curred after lithium intoxication. In the past
ten years, there have been a few cases of
generalized polyneuropathy following lithium
Most of the
cases manifestated as flaccid paralysis and are-
flexia [14].
mentioned a delayed onset polyneuropathy and

intoxication reported (Table 2).
Chang et al [4] had especially
considered thai there should be other factors

except high serum lithium level to trigger the
development of polyneuropathy in lithium in-



toxication. Besides, mild polyneuropathy could
be overlooked as the central nervous system
damage which was usually more dramatic es-
pecially in the early stage of intoxication.
Nagaraja et al [16] found electrophysiologic ev-
idence of axonopathy in six patients with
permanent mneurologic deficit associated with
lithium intoxication who had neither symptoms
In addi-

tion, subclinical lithium neurotoxicity in pa-

nor signs of peripheral neuropathy,

tients under lithium therapy without clinical
neurclogical dysfunction was also reported {17-
191, Neurotoxicity was demonsirated by slow-
ing of motor and sensory nerve conduction ve-
locities and prolonged central neural conduc-
tion time. The impairments of nerve conduc-
tion wvelocities were correlated with serum
lithium  level.

In our case, the electrophysiological study
and EMG revealed mild denervation activities
and moderate increased polyphasic activities.
NCV study revealed only mild slowness of
nerve conduction velocities as well as reduced
amplitude of the sensory nerve action potential
and compound muscle action potential.  These
indicated an axonal neuropathy and was con-
firmed by sural nerve biopsy. There were a
fwe reports on nerve biopsy of polyneuropathy

in lithium intoxication, which revealed mild
demyelination with predominant axonal degen-
eration [14,15,20].
ble with these reports.

Our findings were compati-

Treatment of lithium intoxication include
withdrawal of lithium, correction of fluid and
electrolyte imbalance, infection prophylaxis and
even hemodialysis [8].  Rehabilitation therapy
seems to alleviate symptoms and improve per-
formance. Improvement of neurological seque-
lae could usually be seen over the first 6-12
months after intoxication. And recovery of pe-
ripheral neuropathy was usually observed in

contrast to persistent cerebellar dysfunction [14].
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