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Dorsal column stimulation in multiple sclerosis
Multiple sclerosis is a chronic debilitating neurological disease
that occurs only in man. Its cause is unknown and there is no
cure. Each year hundreds of papers about the illness are
published and many theories about the causation of the
disorder have been put forward, none of which has ever been
confirmed. These theories are based on evidence ranging from
claims that spirochaetes have been isolated from the cerebro-
spinal fluid' to the finding of an in-vitro diagnostic test.2 Each
decade brings a new vogue in treatment and hopes of a cure
are raised, only to be dashed when the new treatment is
critically evaluated.

Since 1973 there have been several reports of appreciable
improvement in the symptoms of patients with multiple
sclerosis after treatment by dorsal column stimulation.
Cook and Weinstein3 originally detected benefit in motor,
cerebellar, brainstem, and sensory functions in patients after
electrical stimulation of the thoracic spinal cord. Since then
further reports from the same laboratory4 5 and from other
workers in the United States6 7 and Britain8 9 have appeared
to confirm the initial impression. Dorsal column stimulation
is carried out by means of electrodes embedded in the subdural
extra-arachnoid space over the centre of the thoracic spinal
cord. The electrodes are connected to a subcutaneous radio
receiver that lies beneath a stimulator, and the cord is
electrically stimulated with a pulse width of 200 milliseconds,
a frequency of 150-200 Hz, and a voltage ranging from 04 to
4 0 v. The voltage and frequency may be regulated by the
patient according to how pleasant or unpleasant are the
paraesthesiae produced.
Many trials have now been carried out, and benefits are

claimed to occur not only in motor and sensory functions but
also in the control of the sphincters. These reports strongly
suggest that the method is successful in improving the
condition of patients with multiple sclerosis, but we have to
examine the results with great care. Firstly, strong placebo
effects are likely in patients with a chronic incurable disease.
For example, one study showed that simple admission to
hospital with no active treatment resulted in objective clinical
improvement in a third of a group of 350 patients with
multiple sclerosis.10 In the case of electrical stimulation the
placebo effect is extremely strong: in one double-blind,
cross-over trial in 93 patients an analgesic effect occurred in
32% of the trials when there was no stimulation compared
with 48% when stimulation was given."
(© BRITISH MEDICAL JOURNAL 1980. All reproduction rights reserved.

Secondly, the results are difficult to evaluate in many of
the studies. In their original paper3 Cook and Weinstein
claimed that pyramidal, sensory, cerebellar, and brainstem
functions were all improved; but only one patient showed a
significant change for the better on the basis of the disability
status scale. In another report, which claimed that 28 out of
42 patients treated in this way showed improvement, the
method of evaluation was not fully described.6 Thirdly,
delivering a reliable and reproducible electrical stimulus over
a long period of time is technically demanding and movement
of the electrode, fluctuations in battery output, and changes
in position by the patient are all apt to cause subjective
differences in the intensity of the stimulus. The electrode may
also become displaced, necessitating another operation'3;
while manipulation of the electrodes itself can be difficult and
time consuming.9
The results of follow-up are disappointing. In the study of

23 patients referred to above, follow-up over 19-45 months
showed no significant objective improvement in cerebellar,
sensory, or sphincter functions.'2 Initially half the patients
reported subjective benefit but at follow-up this proportion
was only 30%-the proportion expected to show a placebo
effect.'2

Furthermore, treatment often causes complications. Of
23 patients treated with this method by one group of in-
vestigators, 15 experienced difficulties, including migration or
breakage of the electrode.'2 One developed an exacer-
bation of multiple sclerosis within hours of surgery.12

Despite these reservations, however, so many reports on
the value of the treatment have now been published that we
should not dismiss completely the benefits that are claimed.
A properly controlled study is clearly unethical-and also
impracticable because the patient feels the electrical stimula-
tion. Yet the doubts expressed above, as well as the conflicting
results from different centres and the total lack of any data
showing how the treatment works, indicate the need for more
critical study and independent objective assessment, especially
as the basic cost of the electrodes and stimulation apparatus
alone is over £1000 (apart from the cost of assessment,
admission to hospital, operation, follow-up, and treatment of
complications). Before this treatment, which has already
achieved some popularity in Britain, can be generally
recommended its efficacy or uselessness should be rigorously
judged by objective and independent neurological observers
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in one or two approved centres. The history of previous
treatments for multiple sclerosis makes the need for caution
all the more obvious.
At the moment, the best treatment a clinician can offer a

patient with multiple sclerosis is sympathetic understanding,
treatment and control of infection, advice about how to avoid
stresses, treatment of spasticity by antispasmolytic agents
such as diazepam and baclofen, and the judicious use of good
physiotherapy. Help with spasticity and the control of
infections and other stresses must continue to be the corner-
stone of current treatment.
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Bones in space

Maintenance of the integrity of bone and of a skeleton able to
resist the physical stresses of everyday life depends on several
factors.' Four predominate: the force exerted on bone by its
muscular attachments, the hydrostatic forces responsible for
an adequate flow of blood, piezoelectric forces, and the effect
of gravity. This complex of stimuli continuously influences
bone, a living organ always remodelling itself.

Space flight, with its absence of gravity, has provided a
unique opportunity to study the effect of this force and its
relative importance in physiological mechanisms. In the zero
gravity environment of space man's structure has been
described as becoming as awkward as a gothic cathedral
launched into orbit-picturesque but inappropriate. Certainly
creatures which float in quasi-weightlessness have no need for
appendages, and analysis of man's behaviour in these circum-
stances suggests a remorseless drive to reduce the size of his
limbs. Radiographic studies2 during Project Gemini showed
loss of bone in astronauts exposed to short periods of weight-
lessness, findings similar to Russian results from the Soyuz 9
flight.3
The loss of calcium in zero gravity is related to bone

atrophy from disuse and parallels the response that occurs

with immobilisation of a limb or absolute bed rest. Metabolic
balance studies and direct measurements of bone density have
shown a loss of about 4 g of calcium per month, equivalent to
0.3-0.4% of total body calcium. Mineral is lost from bone
unevenly, however, with greater total losses from trabecular
bone, so that rarefaction visible radiographically may occur
in parts of long bones after four to eight months in space, and
the strength of critical bones may be endangered.

For example, decrease in the density of the os calcis was
shown in two of the three crew of Skylab 4, an 84-day flight.
No changes have been found in the hormones that control the
activity of the osteoclasts and osteoblasts, and dietary
manipulation in flight has had no effect upon calcium excre-
tion.4 Nor did a programme of rigorous exercises have any
effect on the rate of calcium loss. The current view is that
tropic innervation of the muscles is disturbed in zero gravity,
reducing the muscular force applied to bone with a resultant
relentless loss of minerals. This persisting loss of bone
calcium increases the risk of renal damage, including the
formation of calculi, and of hypertension in those undertaking
extended space missions.5 Though thin bone trabeculae can
return to normal, thickness, trabeculae that have been lost
completely probably cannot be restored.4 Informed speculation
suggests that critical demineralisation may occur after nine
to 18 months in orbit unless measures can be undertaken to
halt or slow the process.
Among the many biological changes that will be intensively

studied in further spacelab experiments investigations into
the mechanisms underlying skeletal integrity will have
priority. Possibly this line of research may also be of some
benefit to the earth-bound clinician managing patients with
osteoporosis. The bone changes that occur in space are
mostly reversible on return to normal gravity, a result which
should remind clinicians of the importance of direct
longitudinal stress on the integrity of bone; and by implication
it reinforces the rationale of graduated increasing weight
bearing in the management of patients with osteoporosis.
I Hattner RS, McMillan DE. Influence of weightlessness upon the skeleton:

a review. Aerospace Medicine 1968;39:849-55.
2 Mack PB, LaChance PA, Vose GP, Vogt FB. Bone demineralization of

foot and hand of Gemini-Titan IV, V and VII astronauts during
orbital flight. American Journal of Roentgenology, Radium Therapy and
Nuclear Medicine 1967;100:503-11.

3 Biriukov EN, Krasnykh IG. Changes in the optical density of bone tissue
and in the calcium metabolism of astronauts, A G Nikovaev and
V I Sevastianov, Moscow. Kosmicheskaia Biologiia i Meditsina (Moskva)
1970;4 :42-5.

4 Chapter 18, Mineral and nitrogen metabolic studies. Experiment MO 71.
Biomedical results from Skylab. NASA SP 377, 1977:174.

5 Rambaut PC, Smith MC, Mack PB, Vogel JM. In: Skeletal response.
Biomedical results of Apollo. NASA SP 368 1975; 303-5.

Diet and bowel cancer
Adenocarcinomas of the colon and rectum are two of the
most common cancers in industrialised communities. Migrants
coming to the United States from Japan, where the incidence
is low, adopt the higher rates of their new country within
one generation.' This points to the action of a potent environ-
mental influence, and the search has concentrated on four
constituents of the diet: meat, fat, fibre, and alcohol.

International comparisons have shown a correlation
between the intake of meat and both incidence and mortality
rates from cancer of the large intestine.2 Nevertheless, the
epidemiological evidence for this association remains equivocal,
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