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Methylmercury poisoning
Clinical follow-up and sensory nerve conduction studies

RUSSELL D. SNYDER' AND DON F. SEELINGER

From the Department ofNeurology, University ofNew Mexico, School ofMedicine,
Albuquerque, New Mexico, USA

SYNOPSIS Methylmercury poisoning occurred in four cases after passage ofmethylmercury through
the food chain. The neurological damage in all four cases was severe. The damage was greater at
younger ages with maximum involvement in the case of transplacental poisoning. Significant recovery
occurred in two cases, but on six-year follow-up two cases remained severely impaired. Clinical and
electrophysiological evidence suggests that damage to peripheral sensory nerves may not be the
cause of the late sensory symptomatology.

In August 1969 a part-time farmer in
Alamogordo, New Mexico, inadvertently began
to feed his pigs with seed grain which had been
treated with a methylmercury fungicide. Begin-
ning in September 1969, the meat from one of
these pigs was consumed by a family of 10 persons.
In December 1969 three family members (aged 8,
13, and 20 years) developed ataxia, agitation,
visual impairment, and impaired consciousness.
Their urine mercury levels were elevated and high
levels of mercury were found in the meat and
grain (Curley et al., 1971). These three family
members received a course of chelation therapy
and stopped eating the meat (Pierce et al., 1972).
When the family began to consume the

mercury-containing meat, the mother, 40 years of
age, was three months pregnant. Subsequently,
a male infant was delivered at term with elevated
urine mercury levels. By 3 months of age the
infant was hypotonic, irritable, without evidence
of visual fixation, and was having myoclonic
seizures (Snyder, 1971).
This report concerns a six-year follow-up of

the poisoned family members with data regarding
sensory nerve conduction studies.

1 Address for reprints: Dr Russell D. Snyder, Department of
Neurology, University of New Mexico School of Medicine,
Albuquerque, NM 87131, USA.
(Accepted 16 March 1976.)

CASE REPORTS

CASE 1 The congenital case, now 6 years of age,
displays severe neurological impairment manifested
by blindness, myoclonic seizures, and spastic
quadriparesis. Tendon reflexes are increased. He is
not rolling over, shows only minimal awareness of
his environment, and has no speech.

CASE 2 The younger child, a girl, now 14 years of
age, is blind, unable to sit unsupported or to roll
over, unable to hold objects, incontinent of urine and
faeces, and has no speech. Tendon reflexes are
increased. She has occasional tonic seizures.

CASE 3 The middle child, a boy, now 19 years of
age, partially recovered during the first 18 months
after the onset of his illness. His intellect appears
preserved. Visually he can only distinguish light and
dark. Hearing is normal. Position sense, two-point
discrimination, and stereognosis are markedly
decreased with normal touch, pain, temperature, and
vibration sense. Choreoathetoid movements and
ataxia are present in the upper extremities. He is able
to walk unassisted for short distances with severe
truncal ataxia. A mild right hemiparesis is present.
Tendon reflexes are normal. He has had no seizures.
Speech is clear.

CASE 4 The oldest of the originally affected cases,
now a woman 26 years ofage, also partially recovered
during the first 24 months after the onset of her
illness. Tunnel vision is present. Hearing is normal.
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Position sense, two-point discrimination, and stereog-
nosis are markedly decreased with normal touch,
pain, temperature, and vibration sense. She is able
to walk but has truncal ataxia. Athetosis is present
in the upper extremities. Tendon jerks are normal.
She has had no seizures. Speech is slurred. She
complains ofnumbness and tingling in her extremities.

SPECIAL STUDIES

Electrophysiological studies were performed on
peripheral nerves five years after the poisoning. A
Medic Flexline-S dual channel electromyograph was
used for the testing.

In the right median nerve, antidromic sensory
latencies and conduction velocities were measured.
Stimulation sites were at the wrist and elbow while
recording from a clip ring electrode on the index
finger. In the older patients a standard distance of
14 cm was used between the stimulating electrode
and the pickup electrode on the index finger.
Supramaximal stimulation was used. Latencies were
measured to the peak of the negative deflection.
Values obtained were considered normal (Goodgold
and Eberstein, 1972) (Table).

Orthodromic sensory latencies were obtained from
the right median nerve. In the older patients a
standard distance of 14 cm was used between the
stimulating electrode on the index finger and the
proximal recording electrode at the wrist. The
stimulus was applied by a ring electrode and was

TABLE
ELECTROPHYSIOLOGICAL STUDIES

Case number

1 2 3 4 5*

Median nerve, sensory conduction
Antidromic latency, wrist (ms) t 3.6 2.7 3.0 3.4
Antidromic latency, elbow (ms) t 6.2 5.7 6.4 7.1
Antidromic sensory velocity (m/s) t 46 71 58 58
Orthodromic latency, wrist (ms) 2.3 2.2 2.5 2.8 2.7

Common peroneal nerve, antidromic
conduction

Latency (ms) 3.1 4.1 5.2 6.0 6.0
Surface distance (cm) 15 25 27 32.5 33

Posterior tibial, motor, and sensory
conduction

Latency onset'M', ankle (ms) 2.1 3.3 3.1 5.1 4.5
Latency onset 'H', ankle (ms) 26.1 35.8 38.4 + +
Latency onset 'M', knee (ms) 5.6 10.2 9.7 12.0 10.9
Latency onset 'H', knee (ms) 21.1 28.5 31.9 + +
Motor conduction velocity (m/s) 55 49 45.7 52 56
Sensory conduction velocity (m/s) 39 46.5 45.4 + +

* Mother of cases 1-4, neurologically intact, aged 46 years.

t Technically not recordable.

supramaximal. Pickup electrodes were Hewlett
Packard surface electrodes, applied snugly with a
tape. Measurements were made to the peak of the
negative deflection. Values obtained were considered
normal (Table).

In the right common peroneal nerve combined
orthodromic sensory and antidromic motor nerve
conduction velocities were obtained with the stimulus
applied to the anterolateral aspect of the distal
portion of the leg. Pickup electrodes were two needle
electrodes applied subcutaneously 4 cm apart at the
head of the fibula overlying the course of the common
peroneal nerve. The latencies were measured to the
peak of the negative deflection.

Sensory nerve conduction velocities were measured
in the posterior tibial nerve by an alternative method
(Wager and Buerger, 1974). A surface electrode was
placed over the intrinsic foot musculature on the
medial aspect of the foot. Both M- and H-response
latencies were measured, with stimulation sites at the
tarsal tunnel and in the popliteal fossa. Utilizing the
difference in the latency for the H-reflex and making
a calculation considering the distance between the
more distal and more proximal stimulation sites,
nerve conduction velocities were calculated and
interpreted as being sensory nerve conduction
velocities. Motor nerve conduction velocities were
also obtained from the posterior tibial nerve. Values
were considered to be normal (Table).

DISCUSSION

This family represents an example of the
consequences of inadvertent misuse of seed grain
treated with methylmercury. The methylmercury
produced poisoning after passage through the
food chain. The episode can be added to the
international list of catastrophic illnesses pro-
duced by organic mercury. Episodes of organic
mercury poisoning have been reported in Japan
(Kurland et al., 1960), Iraq (Jalili and Abbasi,
1961), Pakistan (Haq, 1963), and Guatemala
(Ordonez et al., 1966). A second epidemic has
occurred recently in Iraq (Bakir et al., 1973).

In our series severe neurological damage was
present in the involved individuals. The damage
was greater at younger ages with maximum
damage in transplacental poisoning. The milder
cases displayed progressive and significant
recovery after the poisoning.

Sensory symptomatology consisting of numb-
ness and tingling of the distal extremities, lips,
and tongue has been a major presenting symptom
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of methylmercury poisoning (Hunter et al., 1940;
McAlpine and Araki, 1959; Kurland etal., 1960).
This type of symptomatology is generally
considered to indicate peripheral nerve disease.
Experiments with rats have demonstrated
selective toxicity of methylmercury to axons and
myelin of sensory nerve fibres (Miyakawa, et al.
1970; MiyaKawa et al., 1974), and to dorsal root
ganglia (Herman et al., 1973; Somjen et al., 1973).
However, rats may be inappropriate experimental
models for methylmercury poisoning in humans
(Berlin et al., 1975).
The two of our patients on whom detailed

sensory examination was possible demonstrated
a peculiar dissociated sensory loss on five-year
follow-up. Touch, pain, temperature, and vibra-
tion sense were preserved with marked loss of
position sense, two-point discrimination, and
stereognosis. The relatively normal sensory and
motor nerve conduction velocities in all our
patients (Table) and the preservation of deep
tendon reflexes provide evidence suggesting that
the late sensory symptomatology of methyl-
mercury poisoning may not be on the basis of
peripheral nerve lesions (LeQuesne et al., 1974;
Rustam and Hamdi, 1974). The combination of
findings on sensory examination is more com-
patible with a cortical aetiology.

Peripheral nerve abnormalities have not been
demonstrated electrophysiologically in humans
with methylmercury poisoning (LeQuesne et al.,
1974; Pazderova et al., 1974; Von Berg and
Rustam, 1974). A recent report has suggested
that some patients may have abnormalities at the
myoneural junction (Rustam et al., 1975).
Necropsy studies from the extensive Japanese
experience with methylmercury poisoning have
revealed peripheral nerves which were almost
free of alterations but significant loss of neurones
and gliosis in the postcentral gyrus (Shiraki and
Takeuchi, 1971).

Perhaps methylmercury has an early reversible
effect on peripheral nerves but in chronic human
cases produces sensory symptomatology on the
basis of lesions in the postcentral gyrus. These
findings raise the possibility that the athetoid
movements which have been described in
methylmercury poisoning (Kurland et al., 1960;
Snyder, 1972) are not manifestations of a true
athetosis, but rather manifestations of a pseudo-
athetosis secondary to the sensory disturbance.
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