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Motor neuron(e) disease
Even allowing for loss of the "e" in translation across the
ocean, the apparently simple concept of Motor Neurone
Disease is far from universally accepted within the constel-
lation of motor neurone diseases.
We may without trepidation let "motor neurone diseases"

refer to all disorders characterised primarily by progressive
weakness attributed to lesions of the anterior horn cell,
whether or not any other parts ofthe neuraxis are affected. The
major groupings included in this definition are the heredo-
familial spinal muscular atrophies, with their own subtypes
both eponymal and numerical, and motor neurone disease; lead
or mercury intoxication contributes small numbers.
Here I shall use motor neurone disease as a generic entity.

Its components are, firstly, amyotrophic lateral sclerosis for the

combination of lesions of the anterior horn cells and pyramidal
tract; secondly, progressive myelopathic (spinal) muscular
atrophy when lesions are limited to the anterior horn below the
foramen magnum; and, thirdly, progressive bulbar palsy for
anterior horn affections of the brain stem. A patient with both
progressive bulbar palsy and progressive myelopathic muscular
atrophy would arbitrarily be classified as progressive bulbar
palsy. And it is in this context that most European workers have,
at least until recently, used motor neurone disease. Nevertheless,
in the colonies in particular there are still some rebels who
prefer amyotrophic lateral sclerosis as the generic term regard-
less of the sign of Babinski. But further to confound the
question there is one European centre which seems to employ
motor neurone disease as precisely equivalent to Charcot's
disease of upper and lower motor neurone.
Appeal to the International Statistical Classification of

Diseases, Injuries, and Causes of Death helps not at all. The
new (9th) revision, in use since 1979, puts motor neurone
disease and all its subtypes into one fourth-digit code under a
three-digit rubric for "Anterior horn cell disease." Earlier
editions were more discriminating and more variable. Never-
theless, even accepting motor neurone disease=amyotrophic
lateral sclerosis +progressive bulbar palsy +progressive myelo-
pathic muscular atrophy does not solve our problems. There is
"lytico," ne "Guamanian amyotrophic lateral sclerosis," or "the
Marianas Islands form of amyotrophic lateral sclerosis," or
"the Western Pacific form of amyotrophic lateral sclerosis."
First described for Chamorro natives of the island of Guam,
the entity clinically and-initially-pathologically appeared
identical with sporadic motor neurone disease. It is known to
affect natives of Rota and Saipan (thus "Marianas"), and there
are also foci of the identical disease within the Kii peninsula of
south-eastern Honshu, Japan-plus another focus, without
pathological proof, in certain villages of West New Guinea
(thus "Western Pacific"). In these areas its occurrence is 20 to
50 times as common as is sporadic motor neurone disease. But
more than frequency distinguishes this disorder. In the same
places, and even in the same patients, there is another highly
prevalent illness called the Parkinson-dementia complex, with
a unique pathological character later discovered to be present
even in those with only the amyotrophic lateral sclerosis
syndrome.1-3 Most recently there may be emerging a "Madras
amyotrophic lateral sclerosis," a sporadic disorder which adds
sensorineural deafness to the clinical constellation of slowly
progressive motor neurone disease.4 And large clinic series in
the Occident may include perhaps 10% or fewer in whom
motor neurone disease is inherited as an autosomal dominant
trait.5

Nevertheless, the great bulk of the patients we see with
motor neurone disease are of unknown origin and implacable
progression, unaltered by treatment. Epidemiologically,6 this
"true" motor neurone disease seems to be distributed
uniformly about the world. Death rates within and among
countries are for the most part between one and 1-5 per 100 000
population a year. Almost all deaths are now attributed to
amyotrophic lateral sclerosis. There is consistent male excess
at 1-5 to 1. In the United States there is also white:non-white
differences of about 1 6:1. The age-specific rates rise from
almost nil near age 50 to a sharp maximum at age 70. This
configuration holds for all lands and both sexes and colours.

Average annual incidence rates for motor neurone disease or
amyotrophic lateral sclerosis are also mostly about one to 1-5
per 100 000 population; point prevalence rates range from one
to seven per 100 000, but the more complete studies suggest a
prevalence of some five per 100 000. Age specific incidence
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rates mirror the mortality rates, with a male excess and a sharp
peak at age 65, with but one exception. In Rochester, Minne-
sota, the rate for those age 75+4- is apparently higher than that
for age 65-74.7 The prevalence rates by age are also similar to
our other indices: male excess and a pronounced maximum at
age 65.6 If amyotrophic lateral sclerosis has an incidence of
1 2 to 195 and a prevalence of four to six, then the calculated
average duration is about three to four years-which is
what is customarily taught.

Aside from age and sex, uniformly accepted risk factors for
amyotrophic lateral sclerosis have not been defined. Race is
uncertain; the deficit for blacks in United States mortality data
has not been assessed in the appropriate morbidity surveys.
Rates in the Orient are in accord with those in the Occident. No
consistent variations have been reported in HLA patterns.
Several case-control studies have been carried out in a search
for risk factors. Space precludes their review in any detail. A
recent work8 suggesting a relation with heavy metals based on
prior occupation has methodological flaws and seems uncon-
firmed in other works. Perhaps the most complete retrospective
case-control survey is that of Kondo and Tsubaki.9 They
found a significant excess of mechanical injury in the five years
before onset for both males and females. In a "prospective"
comparison of data recorded in United States military records
for patients later dying of amyotrophic lateral sclerosis and
matched controls drawn from the military during the second
world war there was found to be an excess of operations and
injuries before service among the patients with amyotrophic
lateral sclerosis. Admissions to hospital during service were in
excess among patients with amyotrophic lateral sclerosis only
for trauma and in particular for fractures-especially of the
limbs.10 Data from other retrospective series also show a trend
to an excess of trauma, even though not usually of statistical
significance.

It would seem to me, then, that trauma-and in particular
major trauma to the limbs, is in fact a risk factor for amyo-
trophic lateral sclerosis. That might indeed explain the
relative preponderance of males. What this means in patho-
genesis, however, is conjectural; but it seems a lead worth
pursuing in this otherwise hopeless disorder.
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Will breast self-examination
save lives?
We have no way of predicting at which stage in the clinical
course of primary breast cancer it will shed clonogenic cells
into the circulation to become the seeds of destruction.
Nevertheless, the experimental and clinical data do show
that the disease is so heterogeneous that some cancers may
be capable of metastasising almost from their inception while
others remain locally progressive with little ability for dis-
semination.' Irrespective of these biological variables,
chronological factors also determine the prognosis. Even
cancers of low metastasising potential may lead to a woman's
death if diagnosis and treatment are excessively delayed.

This kind of reasoning has encouraged researchers,
clinicians, and government agencies to seek methods of "early"
diagnosis which might ultimately lead to a reduction of the
deaths from breast cancer, which currently stand at about
12 000 a year in Britain.2 Two approaches are possible: firstly,
to screen an asymptomatic "at-risk" population and, secondly,
to educate women to examine themselves and promptly report
abnormal findings. Both approaches have attracted pro-
fessionals and politicians alike, so much so that many have
accepted them as articles of faith. Yet these seductively simple
approaches should be tested scientifically in the same way
as any other clinical hypothesis.

So far as screening is concerned (outside the fee-paying
sector), scientific evaluation is being attempted in several
countries. In contrast, no publication has shown that educating
women to practise breast self-examination has resulted in the
detection of an excess of premetastatic breast cancers.

In theory, at least, breast self-examination might be a more
fruitful exercise and a less costly endeavour than screening
by mammography. The growth patterns of solid tumours
can be described by a complex (Gompertzian) function.3
Screening by mammography might detect cancers at a
minimum diameter of, say, 0-25 cm-that is, two doublings
before the smallest lump detectable by palpation alone. Breast
self-examination might detect all lumps between 1 and 4 cm
(that is, the next two doublings), which still remain at an
"operable" stage. If the doubling time increases with the
size of the primary tumour, as might be expected in the later
components of a Gompertzian growth curve, then the time
available for dissemination is in theory greater for the period
covered by breast self-examination than that for mammo-
graphic screening.

In my own breast clinic one-quarter of the women with
breast cancer have presented with inoperable tumours over
the past two years. So perhaps before we invest huge resources
into screening the whole female population to detect cancers
less than 1 cm diameter we might turn our attention to
persuading women to present themselves with tumours
between 1 and 4 cm diameter. The DHSS has already
accepted this approach and is currently funding a trial in
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