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partner (sweat concentration 5 5 pmol/l) had the highest concentration of lead in
hair in the dyslexic children (74 3 imol/kg), suggesting that an environmental
agent was a factor. The children with dyslexia also tended to have lower
chromium and higher copper, lead, and cadmium concentrations in both sweat
and hair and a higher mercury concentration (measured only in hair) than the
controls.

Comment

This study shows clear evidence of an association between dyslexia and
low concentrations of zinc in sweat. As in previous studies, higher
concentrations of copper, lead, and cadmium and no differences in zinc
concentrations were found in hair from dyslexic children compared with
controls. In a study of adults one of us (SD) found that when sweat zinc
concentration is very low hair zinc concentration may be low, normal, or
high and serum zinc concentration may be in the low normal range; when
supplementation was given serum zinc concentrations became normal
within a day or two but sweat zinc concentrations took longer to increase to
the normal range.2
Ward et al studied concentrations of 37 elements in placental tissue from

obstetrically normal births and showed similar mineral imbalances of (lower
zinc and higher lead and cadmium concentrations), which were related to
reduced head circumference in neonates.5 In animals zinc deficiency
during pregnancy can cause learning impairment, behaviour disorders,
and immune dysfunction persisting for several generations. Brains of
animal offspring deprived of zinc have shown increased concentrations
of catecholamine and copper and random permanent microscopic
abnormalities in the hippocampus, which is essential for working memory. I

Zinc deficiency in either parent before conception may possibly contribute
to familial dyslexia. Prospective studies of zinc concentrations and the
effects of supplementation before conception, during pregnancy, and in
childhood are urgently needed.

We thank the staff at Biolab Medical Unit and the Dyslexia Institute. We are
especially grateful to the City of London Dyslexia Charity for providing financial
support.
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Pure trigeminal motor neuropathy
Among trigeminal sensory disorders findings related to trigeminal sensory
neuropathy (also referred to as trigeminal neuropathy, isolated facial
numbness or trigeminal neuritis),' trigeminal trophic syndrome,2 and
Raeder's paratrigeminal syndrome3 have been reported. So far as we know
pure trigeminal motor neuropathy-trigeminal motor paralysis unaccom-
panied by trigeminal sensory signs and without affecting other cranial
nerves-has not been reported. This study investigated five patients with
pure trigeminal motor neuropathy encountered over several years in our
outpatient department.

Patients and methods

Five patients with pure trigeminal motor neuropathy were studied. The
electromyography, electrically elicited blink reflex4 and brain stem auditory
evoked potentials5 were examined with a DISA electromyograph. Computed
tomography of the brain (4 mm thin slice on the brain stem) was performed by a
Siemens Somatom DR3. x Ray films of the skull were also taken.

In case 1 a 30 year old man suffered from dull pain of the right cheek on
chewing and right masticatory weakness a few days after a common cold.
Afterwards muscle wasting in the right temporal area and cheek was noticed
(figure). He denied a family history ofpure trigeminal motor neuropathy or other
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Wasting of masseter and temporalis muscles (arrowed) in cases 1 (top) and 4
(bottom).

forms of neurological disease. Neurological examination showed weakness and
wasting ofthe right masseter and temporalis muscles. The jaw deviated slightly to
the right when he opened his mouth fully. Corneal reflexes were active bilaterally,
while sensation on the face and taste were intact. There was no anosmia, visual
defect, ophthalmoplegia, nystagmus, ptosis, facial weakness, or disturbance of
hearing, speech, or swallowing. No bruit was heard of the neck, orbit, or
temporal areas and no motor, sensory, or reflex abnormalities were found in his
extremities.

Similarly, in case 2 a 39 year old man complained of soreness of the right cheek
and weakness of biting on the right side after a common cold. About eight months
later an obvious wasting ofthe right temporal area and cheek was found. In case 3
a 20 year old man suffered from pain of the right cheek and right masticatory
weakness after a common cold. Several months later muscle wasting in the right
temporal area and cheek was noted. In case 4 a 22 year old woman had noted
progressive weakness during mastication on the left side. About six months later
muscle wasting in the left temporal area and cheek was found (figure). In case 5 a
24 year old man progressively suffered from left masticatory weakness. One year
later he noticed muscle wasting in the left temporal area and cheek. Medical and
family histories in cases 2-5 were non-contributory. Neurological examinations
showed nothing abnormal except for definite wasting and weakness of the
affected masseter and temporalis muscles.

Test results-In all five cases electromyography showed abnormal spontaneous
activity, decreased recruitment pattern and chronic neurogenic motor unit
potential changes in the affected masseter and temporalis muscles; these
remained normal in the frontalis, orbicularis oculi, orbicularis oris, sternocleido-
mastoid, and tongue muscles. The electrically elicited blink reflex, brain stem
auditory evoked potentials, computed tomograms and skull radiographs were all
normal.

Comment

Since it is rare to have histological proof of a pathologic lesion in pure
trigeminal motor neuropathy it seems advisable to accept clinical or
laboratory evidence of a disorder of the trigeminal motor nerve as
justification for use of the term pure trigeminal motor neuropathy. In our
study electromyography showed evidence of trigeminal motor denervation.
Electrically elicited blink reflex indicated normal functioning of the
trigeminal sensory nerve and facial nerve. Brain stem auditory evoked
potentials and computed tomography showed normal functioning of the
acoustic nerve and ruled out brain stem lesions. The other cranial nerves
were intact according to normal electromyography and clinical findings.
Therefore, only the trigeminal motor nerve was affected in these cases.
The most common causes of trigeminal neuropathy are neoplasm, stroke,
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infections, multiple sclerosis, toxin, trauma, or unknown factors.' In these
patients the aetiology ofpure trigeminal motor neuropathy remains obscure,
but a possible cause is an infection, probably viral, affecting the motor
division of the trigeminal nerve. Differences in the specificity ofmembrane
proteins in the trigeminal motor and sensory systems may account for
susceptibility ofthe motor neurons to specific viral infections. The first three
patients had initial symptoms of a common cold, which might suggest a viral
infection. Alternatively, the condition might have been idiopathic. We
found no evidence for induction of pure trigeminal motor neuropathy from
clinical data, computed tomography of the brain, skull radiographs, or
electrophysiological examinations in cases 4 and 5. Recently, Jannetta found
that most cases of idiopathic trigeminal sensory neuropathy and trigeminal
neuralgia were due to vascular compression of the trigeminal nerve,' which
might also apply to our cases.

1 Jannetta PJ, Robbins LJ. Trigeminal neuropathy-new observation. Neurosurgery 1980;7:347-51.
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4 Kimura J. An evaluation of the facial and trigeminal nerves in polyneuropathy. Neurology
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Microvascular fragility and acute
mountain sickness
Hunter et al reported increased capillary fragility in three subjects at high
altitude and speculated on the likely relation between this phenomenon and
the genesis of acute mountain sickness.' We took the opportunity of an
expedition by the Royal Navy, Royal Marines Mountaineering Club to
Mount Kenya to examine the effect of a rather abrupt ascent to 4300 m on
microvascular fragility and to look for any association with acute mountain
sickness.

Subjects, methods, and results

We studied 20 men and two women (mean age 30 (range 21-56)) using the
method of Hunter et al described by Stirrups et al. 12 Using the barrel of a 2 ml
syringe (1 cm diameter) we applied a subatmospheric pressure of 200 mm Hg to
the buccal mucous membrane of the lower lip for one minute, and the petechiae
produced were counted. Two sites were used on each occasion in each subject.
We made measurements on two days in Nairobi (altitude 1300 m; control values)
and on the first two days after arrival at base camp (4300 m), which was reached 30
hours after leaving Nairobi. This ascent resulted in acute mountain sickness in
most of the subjects: one subject required evacuation with severe symptoms, two
were entirely free of symptoms, and the rest suffered varying degrees of sickness
during the third to fifth days at altitude.
The figure shows that the number ofpetechiae increased at high altitude in only

four subjects, did not change in two, and decreased in 16. The mean number of
petechiae, measured at two sites on two days, was significantly lower at high
altitude (11-4 v 4-5, p<0-01 with Wilcoxon's signed rank test; the distribution of
petechiae was appreciably skewed). There was no significant correlation between
symptom scores and the number of petechiae either at Nairobi or at high altitude.

Comment

Our findings indicate that the hypoxia at 4300 m does not increase
microvascular fragility during the first two days after arrival at this altitude,
when acute mountain sickness is developing. Indeed, we found significantly
fewer petechiae than at low altitude. Possibly the increased fragility
found by Hunter et al was due to the greater altitude at which they made
their observations (4750 m and 6000 m); their data did not show an
increase at 3000-4000 m. Acute mountain sickness is, however, common
at 3000-4000 m; thus if microvascular fragility is important in the aetiology
of acute mountain sickness one would expect it to be increased after a rapid

ascent to that altitude and to be correlated with symptom scores. The test
might possibly produce more petechiae after more time at altitude, but any
factor important to the mechanism of acute mountain sickness must operate
in the first two days.
We use the term microvascular fragility as there is no evidence that it is

capillary rather than venular rupture that causes petechiae.
Hunter et al also suggested that subjects with inherently more fragile

microvasculature, as evidenced by more petechiae on testing at low altitude,
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Total number of petechiae counted in two sites on two days in each subject at
Nairobi (1300 m) and at base camp (4300 m). Lines join numbers at low and high
altitudes for each subject. For clarity data are presented in two groups.

might be more susceptible to acute mountain sickness.' We tested this
possibility on our data by plotting the result of the test at Nairobi against
symptom scores. There was a weak positive correlation, but this was not
significant (r=0-27).
We conclude that an increase in fragility induced by hypoxia and

an inherently fragile microvasculature are not important factors in
susceptibility to acute mountain sickness.

We thank all the expedition members and especially Sublieutenant D
Robinson, Royal Navy, and Senior Aircraftman P Jiggins, Royal Air Force, for
their technical help.
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