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anything that in man there is a protective role with conven-
tional dosage.

Details of the Boston regimen are clearly important. A
suitable source of radiation must be available, and it is unlikely
that any unit in Btitain has the equipment at present; but
should the preliminary results be confirmed and the improve-
ment maintained the cost should not be beyond the means of
many hospitals. The radiation should be filtered through a
plastic film to cut out the sunburn wavelengths. The psoralen
must be given two to three hours before irradiation, the dosage
varying between 20 and 50 mg daily.

In the Boston series the cases selected were those with
ordinary but quite severe chronic psoriasis, such as would
normally be treated with conventional ultraviolet light. It
remains to be seen whether their treatment has any part to
play in those often difficult cases which do not tolerate the
shorter ultraviolet wavelengths-some cases of ordinary
chronic psoriasis, inflammatory or rapidly spreading psoriasis,
psoriatic erythroderma, and pustular psoriasis. The hopes of
literally millions throughout the world may have been raised
already by the preliminary results-as they have been by many
treatments in the past before their proper place in management
has been fully evaluated.
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Pathogenesis of Motor
Neurone Disease
Motor neurone disease is the term usually applied to a
progressive degenerative disorder of adult life, characterized
clinically by progressive wasting and weakness of skeletal
muscles, often with profuse fasciculation, and usually by
evidence of associated corticospinal tract dysfunction. Patho-
logically there is a progressive loss of anterior horn cells in
the spinal cord and of neurones in the motor cortex and the
motor nuclei of the cranial nerves as well as degeneration of
the corticospinal tracts. These pathological changes occur in
varying combinations, so that three constituent clinical
syndromes (progressive bulbar palsy, amyotrophic lateral
sclerosis, and progressive muscular atrophy) have been
identified, depending on which structures in the central
nervous system are predominantly affected at the outset.

While familial cases have been described, most cases are
sporadic, though a variety of the disease which is believed to
be inherited by an autosomal dominant mechanism has been
described in the Chamorro Indians on the island of Guam.1 2
The aetiology of the disease is unknown; a slow virus infection
has been postulated as a possible cause, and transmission of
the disorder to rhesus monkeys by inoculation of extracts from
patients' brains has been reported,3 though others4 have been
unable to confirm these findings. A neurological syndrome
showing some resemblance to the human affliction but
differing from it in some essential characteristics has been
induced in mice by the intrathecal injection of various neuro-
toxins including actomyosin D.5 6

Mann and Yates7 have recently reported a series of
observations on the cellular changes observed at necropsy
firstly in an elderly patient with motor neurone disease who
died accidently only four months after its onset and secondly
in a second patient with long-standing disease who was aged
52 years at death. They compared their findings with those
of similar studies in a patient of unstated age who had not
been suffering from neurological disease. Mann8 had pre-
viously shown that postmortem autolysis resulted in substan-
tial loss of low molecular weight RNA (transfer and messenger
RNA) from nervous tissue but not of cytoplasmic or ribosomal
RNA (Nissl substance) or DNA. Mann and Yates stained
sections of the spinal cord from their three subjects for DNA
and RNA using the Feulgen and azure B methods and
measured the DNA and RNA contents of neuronal perikarya
using a Leitz M.P.V. microspectrophotometer. Measurements
of nuclear and nucleolar diameters and of nuclear DNA and
of cellular RNA content were made on a minimum of 30
neurones in every group of cells studied. The cells were
classified according to whether nuclear shrinkage had or had
not occurred and results were analysed for "normal" or
"shrunken" cells.
No differences from normal were found in the relations of

the nuclear and nucleolar volume to cytoplasmic RNA in
Purkinje cells in either of the patients with motor neurone
disease. The neurones in the trigeminal motor and oculomotor
nuclei with normal-sized nuclei similarly appeared to be
normal inboth cases, but there were other neurones in these
nuclei which showed nuclear shrinkage and were thought
to show early degenerative change.

Abnormalities were more striking in the anterior horn cells
of the spinal cord in both the early and the advanced cases,
but many more "shrunken" neurones were found in the
advanced case. Quantitative measurements showed that nuclear
shrinkage in the diseased neurones was accompanied by
clumping of the DNA in heterochromatic granules; this
nuclear change was usually relatively advanced before there
was marked loss of cytoplasmic RNA. Similarly, as nucleolar
volume was progressively reduced, so too was nucleolar RNA,
and eventually a stage was reached of progressive loss of
cytoplasmic RNA without further nucleolar shrinkage.
The authors concluded that in motor neurone disease the

nuclear DNA is probably inactivated with a consequent
reduction in synthesis of messenger RNA and that this is
followed by nucleolar shrinkage and then by progressive loss
of cytoplasmic RNA, leading to cell death. They draw an
analogy with the neurotoxic effects of actomyosin D, which
is known to inhibit synthesis of DNA-directed messenger
RNA.9

While these observations need to be confirmed by further
work, and while clearly it must be determined that similar
changes cannot result from ageing processes alone, the
aetiology and pathogenesis of motor neurone disease remain
so obscure that any conclusions are welcome for the light they
throw on the nature of the disease process in this tragic
crippling disorder. A method, however indirect, of studying
neuronal metabolism in vivo is urgently needed; in the
mean time studies should be pursued of the effect of neuro-
toxins such as actomyosin D in animals and perhaps investiga-
tions similar to those of Mann and Yates could be repeated
in the "wobbler" mouse.'0
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Involuntary Facial
Movements
The diverse group of conditions causing aberrant facial move-
ments may cause difficulty in diagnosis. In most instances,
however, the conditions can be distinguished clearly on clini-
cal grounds, and this separation is important for both investi-
gation and treatment.

Synkinetic movements of the face are seen after incomplete
and delayed recovery from a Bell's palsy. They occur only
with voluntary contraction and consist of aberrant contrac-
tion of some parts of the facial musculature when other parts
are contracted. Thus when the patient smiles his eye may
wink-which may at times lead to embarrassing situations.
There is usually a residual partial facial paresis, and the con-
dition results from the aberrant regeneration of nerve fibres
passing to different parts of the facial musculature from those
which they originally innervated.

Dyskinetic movements occur in several circumstancesandare
always involuntary and often unnoticed by the patient. They
usually stop when the patient is asleep. They may be seen in
the patients with congenital brain disorders who are grouped
together as "spastics" and in those with Huntington's chorea.
A similar picture, probably on the same neuropharmacologi-
cal basis, occurs in patients receiving excessive doses of levo-
dopa for the treatment of Parkinson's disease. The move-
ments are writhing and, often affect the whole face, mouth,
tongue and neck, as well as other parts of the body. When
caused by excessive doses of levodopa the movements readily
disappear when the blood level of the drug falls. Another
form of facial dyskinesia is the tardive dyskinesia seen occa-
sionally after phenothiazine therapy. These movements usually
develop after long-term treatment with high dosages ofpheno-
thiazine and may remain permanently after the drug has been
stopped. There is no facial weakness associated with the
dyskinesias.

In hemifacial spasm (not facial hemispasm) or clonic facial
spasm' the muscles innervated by one facial nerve undergo
involuntary irregular clonic contractions. The condition occurs
at rest and often continues during sleep. It is disturbing and
embarrassing to the patient, though the prognosis is usually
benign. The exact cause is uncertain: an irritative compres-
sion of the facial nerve in the facial canal has often been sug-
gested. There is usually no associated facial weakness. Carba-
mazepine or phenytoin may be of benefit in henifacial spasm,
though often the condition is resistant to medical treatment.

Epilepsy partialis continua may affect the face and may ap-
pear similar to henifacial spasm. The spread of contraction
outside the face to the neck and hand and the occasional dis-
turbance of the patient's mental processes make the diagnosis
easy in most cases.

Myokymia is another condition causing involuntary facial
movements. The terms benign myokymia or "live blood"
are given to the commonest form of involuntary facial move-
ments, the irritating contraction of the orbicularis oculi
muscle which occurs in a great many people at the times of
fatigue and stress. Often there is no obvious movement of the
eyelid to be seen despite symptoms of twitching. The con-
dition would be better considered as a minimal form of hemi-
facial spasm, since the muscle fibre contractions are twitches
rather than the writhing movement of myokymia.
True facial myokymia consists of irregular writhing move-

ments occurnng continuously on one side of the face. The ap-
pearance is sometimes likened to a bag of worms. The condi-
tion is rare-only some 50 patients have so far been described.
The movements stop during sleep and are unassociated with
voluntary contraction. Facial myokymia is seen most commonly
in multiple sclerosis and may be a forewarning of that condi-
tion.2 However, the situation is like that of the syndrome of
the medial longitudinal fasciculus, which was originally
thought to occur only in multiple sclerosis but is now recog-
nized to be simply a sign of damage in a certain area of the
brain stem. Facial myokymia, too, may rarely occur in brain
stem tumours. Sethi et al.3 recently described a patient with
unilateral facial myokymia resulting from two small pontine
metastases and several other cases due to tumours have been
reported.4 The patient described by Sethi et al. had a total left
facial palsy, but no damage to the facial nerve or nucleus. They
suggested that the palsy resulted from an interruption both
of the crossed and uncrossed corticobulbar fibres destined for
the left side of the face by the two metastases, which lay one
on either side of the pons.
The pathophysiology of facial myokymia is uncertain. In

most cases with multiple sclerosis there is no facial weakness,
but in patients with tumours progressive facial and other bul-
bar muscle weakness often occurs. There is probably some
abnormality of sensitivity of the neurons of the facial nerve
nucleus, though from its rarity it seems unlikely that this is
due simply to an upper motor neuron lesion causing denerva-
tion supersensitivity or alternatively to direct irritation caus-
ing discharge of the individual neurons.
The treatment of facial myokymia is relatively easy. In

multiple sclerosis it is almost invariably self-limiting, dis-
appearing within a few weeks, though treatment with ACTH
or carbamazepine may be helpful. In the occasional patient
with a tumour the latter drug may be helpful, though the pro-
gressively downhill course of the patient usually brings the
need for treatment to an end.
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Narcolepsy
The narcoleptic syndrome is not uncommon, though its
prevalence in Britain is not known for certain. A recent con-
servative estimate' puts the inumber of narcoleptics in the
U.S.A. as 100 000. The apparent slight male preponderance
may well- be due to its more disabling nature in men than
women, and the actual sex incidence is probably equal. A
third of patients have one or more affected relatives, usually
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