
292 BRITISH MEDICAL JOURNAL 5 MAY 1973

3Ames, R. H., Journal of Neurosurgery, 1967, 27, 525.
4Weiss, S. R., and Raskind, R., International Surgery, 1969, 51, 13.
5 Forrest, D. M., and Cooper, D. G. W., Journal of Neurosurgery, 1968,

29, 506.
6 Guthkelch, A. N., British Journal of Surgery, 1967, 54, 665.
7 Merrill, R. E., McCutchen, T., Meacham, W.'F., and Carter, T., Journal

of the American Medical Association, 1965, 191, 21.
8 Shurtleff, D. B., Christie, D., and Foltz, E. L., Journal of Neurosurgery,

1971,35,686.

9 Friedman, S., Zita-Gozum, C., and Chatten, J., Journal of Pediatrics,
1964, 64, 305.

10 Becker, D. P., and Nulsen, F. E., Journal of Neurosurgery, 1968, 28, 215.
11 Jackson, I. J., and Snodgrass, S. R.,journal of Neurosurgery, 1955, 12, 216.
12 Foltz, E. L., and Shurtleff, D. B.,Journal of Neurosurgery, 1963, 20, 1064.
13 Yashon, D., and Sugar, O., Archives of Disease in Childhood, 1964, 39, 58.
14 Overton, M. C., and Snodgrass, S. R., Journal of Neurosurgery, 1965, 23,

517.
15 Illingworth, R. D., Logue, V., Symon, L., and Uemura, K., Journal of

Neurosurgery, 1971, 35, 681.

Occasional Survey

Multiple Sclerosis: A Review
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While basic research on multiple sclerosis has underlined the
complex nature of its immunological background (the clinician,
and the neurologist in particular, has become aware of a lack
of unanimity on the subject of diagnostic criteria and of its
effect on the validity of recent studies on the course of this
ubiquitous disease. With the general practitioner especially in
mind an attempt is made here to summarise certain aspects of
a disease whose origins and behaviour continue to defy clini-
cian, epidemiologist, and laboratory worker alike.
The relative role of heredity and environment is a bone of

contention in a number of diseases whose aetiology is obscure,
none more so than multiple sclerosis. Certain genetic data are
beyond dispute-the risk to a first-degree relative is many
times greater than to the general population; the closer the re-
lationship the higher the risk; high-risk families exist.' As yet
no definite genetic pattern has been proved.
Tuming to the role of environment, attention is at present

focused on the possibility that the primary cause is to be
sought in an infection occurring in childhood followed by a
latent interval of years.25 From this premise arise two ques-
tions: firstly, what may be the frequency of this specific neural
sensitization in a population exposed to the appropriate type
of infection? secondly, what could be the incidence of multiple
sclerosis among sensitized individuals? Since t-he antigen or
antigens responsible for the immunological changes in the
central nervous system have not yet been identified' both
suppositions are at present of academic interest only. The
second query does, however, raise two further propositions,
the first in part hypothetical and the second factual-that in
some subjects the disease may remain latent or "silent" during
life74 or until one or more environmental factors "trigger off"
the initial symptoms; and the fact that a benign form of the
disease does exist, proved by clinical observation and supported
by Bomstein's concept of "reversibility" of the early lesion
based on his study of demyelination in tissue culture models.9
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Precipitating and Aggravating Factors

The following briefly summarizes present knowledge."0 (1) In-
fection is an unusual precursor to the onset, except in children,
but it is not uncommonly related to relapse or progression.
(2) Trauma is now recognized as an occasional precipitant, the
strongest evidence coming from its localizing effect on the in-
itial symptoms-for example, injury to a hand causing sensory
disturbance at the same site a few hours or days later. (3) Preg-
nancy, the subject of special study, with results suggesting that
the risk is maximal during the puerperium. Measures to lessen
fatigue and emotional stress during this three-month period
are thus clearly indicated. (4) Abnormal reaction to foreign
substances covers a wide field, including certain foods, drugs,
vaccination, and inoculation, particularly in subjects with an
allergic history. (5) Emotional stress, difficult of statistical proof
bu-t whose relation to onset symptoms in some patients is clear,
while being generally recognized as a common cause of tem-
porary exacerbation of existing symptoms. (6) Exertion and
fatigue may bring to light the first hint of the disease-for ex-
ample, blurred vision after exercise, indicative of early
optic neuritis. (7) Changes in temperature are of theoretical as
well as of practical interest. Symptoms and signs-for ex-
ample, blurring of vision, paraesthesiae, and extensor plantar
response-may appear for the first time or be aggravated by
a hot bath (see below).

Clinical Picture

Certain pathological features have a bearing on symptomato-
logy: (1) a predilection for certain sites-for example, peri-
ventricular region, optic pathways, brain stem, and cervical
portion of the spinal cord; (2) a tendency towards symmetry of
plaques; (3) diffusion or spread of the early plaque, described
by Lumsden6 as "a radial spread outwards from venules" and
"by coalescence of contiguous sleeves."
"Symptoms and signs"; "Signs and Symptoms." The order

in which these nouns are placed reflects a distinct and impor-
tant difference in the approach to diagnosis. For too long dog-
matic insistence on the presence of certain signs has hampered
recognition of the disease in its early stage. Furthennore, this
attitude of mind, while tending to exclude cases nmning a be-
nign course, has also cast doubt on the validity of many
studies on the age of onset, character of presenting symptoms,
and course of the disease.10
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In multiple sclerosis symptoms, however trivial, mark the
onset; signs may coexist but are often transitory, easily over
looked, and not infrequently absent. In no disease is history
taking of more importance, requiring patience and some know-
ledge of this unique disease. When inquiring about past symp-
toms never accept a negative reply until the question has been
repeated, preferably in a different form, with emphasis on the
recall of any episode affecting vision, sensation, or use of a
limb over the years stretching back to childhood.

Type of Onset

Variation in time and place is the hallmark, ranging from an
explosive appearance within a few hours of a clinical picture
indicating widespread damage in cerebral hemisphere, brain
stem, or spinal cord to an insidious onset of lower limb
paresis. Typically, however, initial symptoms are localized
and with the exception of visual loss lack a dramatic quality.
Two types of onset are recongizable, polysymptomatic-for

example, motor and sensory impairment-and monosympto-
matic, the respective incidence being about 55 and 45%. In
these two forms the initial symptoms are represented dis-
proportionately; in the first named, in descending order of fre-
quency, being loss of power in a lower limb, parasthesiae, vis-
ual loss, unsteadiness in walking, and other symptoms, while
in the monosymptomatic form impairment of vision and
sensory disturbance take precedence over motor weakness.

In the mind of those without specialized knowledge of the
disease motor symptoms and signs tend to dominate the clinical
picture, due partly to previous teaching and textbook de-
scriptions and partly to experience with patients presenting
with lower limb weakness who, because of the apparently
trivial and short-lived nature of earlier symptoms, have not
previously sought advice. Since, as shown above, sensory
symptoms frequently mark the onset, particularly in the
monosymptomatic form, contrary to custom they will be con-
sidered first.

SENSORY SYMPTOMS AND SIGNS

Functional activity alt any level of the sensory pathways within
the central nervous system may be disturbed by a plaque or
plaques. In the cerebral form other hemisphere symptoms
usually accompany or follow hemianaesthesia. In brain-stem
multiple sclerosis unilateral loss in limbs and trunk is often
accompanied by other localizing symptoms-for example,
double vision, facial weakness or numbness, unsteady gait with
dysarthria, or vertigo.
Tuming to the spinal cord, a brief anatomical reminder

may be helpful, since the posterior columns are particularly
vulnerable. From the genitalia, buttock, lower limb, and lower
three-quarters of the trunk proprioceptive sensation is carried
in the tract of Goll (gracilis), the fibres being displaced inwards
as they ascend. On reaching the cervical cord they are joined
by those from the upper trunk, upper limb, and neck, thus
forming the laterally placed tract of Burdach (cuneatus). Take
the case of a patient presenting with a recent history of
tingling and numbness first noticed in the little and ring
fingers and inner side of the hand and spreading to the re-
maining fingers and thumb. Beyond loss of superficial sensation
over the affected area no other neurological signs can be
elicited. Reassurance would seem justified if a week or so
later the patient reported that sensation was returning. Should,
however, demyelination in the column of Burdach progress a
further spread of numbness up the arm followed by a com-
plaint that the hand has become "clumsy" or "useless" will
mark the appearance of postural loss, faulty two-point dis-
crimination, and loss of vibration sense in the fingers accom-
panied by depression or absence of one or more of the upper
limb reflexes, findings clearly pointing to the cervical cord and

to the possibility of multiple sclerosis in a subject between the
ages of 15 and 45. Early pyramidal signs, particularly if
bilateral, would strengthen the diagnosis.
As already mentioned, a degree of symmetry in the dis-

tribution of plaques is not uncommon, so that demyelination
in the posterior cervical cord may cause paraesthesiae in both
upper or both lower limbs, spreading in the manner described.
For the unwary the label "peripheral neuritis" will spring to
mind, but numbness spreading to the trunk should dispel this
possibility.
Many and varied are the terms used by multiple sclerosis

patients in describing their sensory symptoms-for example,
a tight feeling "like a bandage" or "band" round limb or
trunk, a swollen sensation, and, with further dissolution of
posterior column function, an unawareness of the hand or
foot.

Pain, sometimes ascribed to "rheumatism" or "arthritis," is
by no means uncommon as a prelude to other forms of dysa-
esthesiae-for example in the neck down at limb or in the back.
Aching sharp or burning sometimes with tenderness over the
affected area this pain may suggest fibrositis or spondylosis
unless careful attention is paid to the age of the patient, mode
of onset, quality and distribution of other sensory symptoms,
and to any abnormality of the deep reflexes. Lastily, thermal
dysaesthesiae, indicative of a plaque in the spinothalamic tract,
are usually referred to the lower limb-for example, a feeling
of warmth or burning or of coldness or dampness, sometimes
localized to a relatively small area over which hyper-
sensitivity to touch and diminished thermal sensation may be
found.

Sensory signs often fail to indicate the degree of functional
derangement unless proprioceptive sensation is severely affected
with results as described above. With a remission these signs
usually clear up along with numbness and, finally, tingling,
the last two tending to reappear temporarily.

MOTOR SYMPTOMS AND SIGNS

Since their description by Charcot in 187211 motor symptoms
and signs have figured so prominently in the literature that it
is necessary to stress only two points-firstly, their fleeting
character in many early cases (temporary tiredness in a lower
limb after a long walk or climb, for example; until recurrence
after less effort the patient is unlikely to seek medical advice),
and, secondly, the transitory appearance of pyramidal signs in
the absence of limb weakness in patients presenting with
paraesthesiae or disturbance of vision. Unilateral exaggeration
of deep reflexes and an equivocal or early extensor plantar
response may be found on only two or three consecutive days;
however, "running on the spot" or "the hot bath test,"'2 in
which the temperature is progressively raised, may bring to
light these and other signs.

OPTIC (RETROBULBAR) NEURITIS

The frequency of this condition, so important for the diagnosis
of multiple sclerosis, can be judged by the constant necropsy
finding of plaques in the visual pathways."3 Pain in or around
the affected eye accompanied by tendemess occurs in most
cases.'4 Temporary blurring, often induced by physical exer-
tion, may precede the characteristic fall in central vision.
Ophthalmological findings will depend on the size and situation
of the plaque or plaques-for example, optic nerve, chiasm, or
radiation. If anteriorly placed a sluggish response of the pupil
to light is usual, and if near the optic nerve head papillitis may
be observed. Central vision can be roughly tested by means
of a coloured disc, but perimetry is essential. In the speed and
accuracy with which visual fields can be plotted and replotted
the Friedmann visual analyser's has proved much superior to
the Bijerrum screen. Proof that multiple sclerosis is the usual
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cause of an optic neuritis has come from a prospective study
by Dr. F. C Rose and his colleagues at the Royal Eye
Hospital, London, in which most patients presenting with an
isolated optic neuritis showed other signs of the disease within
a follow-up period averaging 34 months.16
Recovery of vision leaves the characteristic feature of an

optic neuritis-pallor of the optic disc, sometimes confined to
its temporal half. Gradual visual loss, an infrequent finding in
multiple sclerosis, may imitate Leber's optic atrophy or com-
pression of the optic nerve. In the form of multiple sclerosis
known as neuromyelitis optica bilateral blindness characteris-
tically precedes or accompanies signs of an acute or subacute
myelitis. Occasionally, however, the picture is less dramatic,
one or more attacks of optic neuritis, affecting each eye in
turn and eventually causing blindness, may, months or years
later, be accompanied or followed by a paraplegia and other
evidence of multiple sclerosis.

OTHER SYMPTOMS AND SIGNS

To the brif description of brain-stem multiple scierosis may
be added a few more facts. An abrupt onset with double
vision, gross nystagmus, dysarthria, and an ataxic gait may
suggest an encephalitis-polioencephalitis, for example-parti-
cularly if bulbar symptoms coexist. The subsequent course,
fluctuating and then remitting, along with the cerebrospinal
fluid findings usually clarify the diagnosis. Double vision, com-
monly due to an external rectus palsy, marks the onset in
roughly 10% of cases. Trigeminal neuralgia is less common
than facial numbness, the latter occasionally occurring after
extraction of a tooth under local anaesthesia. Vertigo, some-
times preceded or accompanied by vomiting, hence often de-
scribed as a "bilious attack," may be the only presenting
symptom. In the absence of deafness a central cause should be
suspected, particularly if nystagmus persists. Although deafness
is rare recent otological studies have shown that appreciable
abnormalities may exist in its absence, a finding consistent
with the frequent presence at necropsy of plaques in the lower
brain stem.

COURSE AND PROGNOSIS

The remitting tendency shown by early symptoms is one of
the characteristic and at the same time p ling features of
this disease. In only one patient in every 10 does the course
tend to be progressive from the outset In the rare paroxysmal
form attacks lasting a few minutes may take the form of
"tonic seizures" affecting limbs unilaterally or that of a
cerebellar picture-for example, dysarthria and ataxia. Less
dramatic and often overlooked are short-lived episodes affecting
vision, sensation, or use of a limb, frequently precipitated by
stress-physical or emotional-particularly during the course of
the disease but occasionally marking -the onset. The initial
symptom, or symptoms, however, usually lasts a few days or
weeks before remitting.

Past studies on the course of the disease have been based on
a follow-up of a group of patients over an undetermined
number of years, a retrospective method which has a number
of obvious fallaces. A prospective follow-up-that is, one
dating from the onset-is difficult but not impossible to
organize. Obviously the shorter the in-terval between onset
and date of entry into a series the more reliable will be the
results. A quasiprospective study limited to 241 patients seen
within three years of onset and followed for a miniumum
period of 10 years showed that the proportion of patients in
each of the categories "dead," "disabled," and "unrestricted"
was about the same as is shown in the last column of the
table.n
A personal follow-up over the next nine years of the 78

"unrestricted" patients (without restriction of activity for
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normal employment and domestic life but not necessarily
symptom-free) showed that after omitting five patients who
could not be traced 49 (20%) of the original 241 patients were
still "unresricted" after a mean duration of the disease of 22
yea This resut lends support to the view that a benign form
of the disease exsts, as forecast by Brain in 193617-"If a
r ssion may last thirty years -why not for a lifetime? ' In
general it may be stated that an onset, alIute--or subacute,
affecting the posterior columns, brain stem, or optic pathways
followed by a low relapse rate with relatively slight effect on
pyramidal and cerebellar pathways haracterize the benign
form. By contrast, frequent relapses with persisting paraplegia,
ataxia, or sphincter disturbance usually point to a progressive
course.

Year of Disease in which 241 Multiple Sclerosis Patients were first seen in
relation to Course of Disease

1st Year 2nd Year 3rd Year Total

No. j% No. ° No. % No. %

Unrestricted 53 50 17 22 8 14 78 32-4
Disabled 25 24 23 30 32 55 80 33-2
Dead.. 28 26 37 48 18 31 83 |34-4

Total . . 106 100 77 100 58 100 241 100

Diagnosis
Early recognition of multiple sclerosis depends on two vari-
ables-the attitude of the patient and of the general
practitioner. A short-lived patch of numbness, a limp after a
long walk, or a temporary blurring of vision may seem of little
consequence to patient, rela.tives, or spouse. Provided disable-
ment does not result one or more recurrences may not appear
significant. Because of concomitant anxiety diplopia, loss of
vision, or difficulty with bladder control are usually reported
to the family doctor.

Since in the course of a year the general practitioner or
physician may see only one or two new cases of multiple
sclerosis, when confronted with minor neurological symptoms
lack of time or experience may cause him to overlook their sig-
nificance and those elusive signs which might suggest the pos-
sibility of a central nervous disorder. "A touch of neuritis"
will bring reassurance to the patient, who is unaware that with-
out a prefix this term is meaningless. Instead, the practitioner
should ask himself whether the sensory (or motor) disturbance
could be due to a lesion of a particular nerve or nerve root.
When in doubt a neurological opinion should be sought without
delay however trivial and transitory the symptom or symptoms
may be. When a patient presents with diplopia or visual loss
the need for an ophthalnologists opinion is generally recog-
nized. Should the latter make a diagnosis of optic neuritis, and
in the event of the neurologist failing to find any supportng
evidence for a diagnosis of multiple sclerosis, all too often the
patient is returned to the general practitioner with a diagnosis
of "Optic neuritis; cause unknown."
Every suspected case of multiple sclerosis (including optic

neuritis) should be admitted to hospital for the following
reasons:'0 (1) signs indicating multiple lesions may require
daily physical examination for their detection; (2) cerebrospinal
fluid findings are all important, particularly a rise of the gamma-
globulin fraction and an analysis of its components by electro-
phoresis; (3) a variety of radiological and laboratory techniaues
will help to exclude other conditions which may simulate
multiple sclerosis-for example, tumour of the brain or spinal
cord, spondylosis and anomalies of the upper cervical spine,
subacute combined degeneration of the spinal cord, familial
forms of ataxia and paraplegia, subacute cerebellar degenera-
tion associated with caoma, and certain diseases which may
run a remitting and relapsing course, notably myasthenia
gravis8 and the neuropsychiatric manifestations of lupus
erythematosus.1' X1
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Medicosocial Care

For many doctors the unfortunate word "sclerosis" applied to
this disease signifies progression. A fresh outlook is required
based on the fact that in a significant proportion of cases there
exists an inherent ability to resist those immunological crises
which lead to relapse. It follows that other patients whose
"level of liability" to relapse is finely balanced could be helped
in the early stage of the disease by the adoption of and adher-
ence to certain measures coming under the above heading.
Returning to the patients referred to in the table, 213 (88%)

were admitted to hospital soon (usually within two weeks) after
their visit to the outpatient department.Y The fig-
ures show that of the 106 patients admitted within
a year of onset the number in whom the subsequent
course was "unrestricted" was significantly higher
than in the other two categories. Since no control group was
used and the literature does not contain a comparable follow-
up series restricted to cases seen within three years of onset,
no firm conclusion can be drawn about the potential benefit of
early hospitalization. The cumulative effect of this step, how-
ever, may be derived from a number of sources, including the
following. (1) Bed rest for a week or more away from home
and work. (2) The correction of any physical or psychological
factor which might increase the risk of relapse. (3) The use of
long-acting corticotrophin in the acute phase and of an anti-
spasmodic drug in the paraplegic patient. (4) Rehabilitation (in
the widest sense of the word) derived from the paramedical
staff-namely, the physiotherapist, occupational therapist, and
medical social worker. (5) Based on an assessment
of disability (if present) and employability arrived
at after consultation with the paramedical staff,
the neurologist (or senior registrar) should advise
the patient on his or her future mode of living, emphasizing the
importance of avoiding, so far as possible, undue fatigue and
of maintaining a good standard of physical fitness by means of
daily exercises. (6) In general, information about the nature of
the disorder-"an allergic condition affecting the nervous
system which like asthma may recur"-should not be withheld
from the patient. Confronted by the question "Am I suffering
from multiple sclerosis?" the neurologist, if reasonably sure of
the diagnosis, should reply in the affirmative and at the same
time indicate the unpredictable nature of the condition and, if
the clinical status permits, add a degree of reassurance. (7) Be-
fore the patient is discharged close relatives should be inter-
viewed, and if disability is severe they should receive in-
struction from the ward sister on the care of the bladder,
bowel, and skin.

Role of the General Practitioner

The letter from hospital should contain information concern-
ing the future care of the patient, such as: (1) whether or not

the diagnosis of multiple sclerosis has been disclosed to patient
and relatives; (2) the prognosis and its bearing on employ-
ability; (3) advice on the future mode of living; (4) in the event
of a relapse the advisability of readmission to hospital if home
conditions do not pemit adequate rest; (5) rehabilitation-for
the disabled any arrangement made for vocational raining or
sheltered employment; and (6) date of next outpatient
attendance.
The closer the interest shown by the general prctitioner the

greater will be the effect on morale; hence the importance of a
regular follow-up irrespective of disability or relapse. On his
or her shoulders falls the responsibility of ensuring that the dis-
abled multiple sclerosis patient benefits to the full from Gov-
ernment assistance-in Great Britain, for example registration
as a disabled person with the local authority, thus ensuring
help, financial and otherwise, from the Chronically Sick and
Disabled Persons Act 1970.

Lastly, in those countries (numbering 17 in 1970) in which
a multiple sclerosis society exists the benefits of membership
of a local branch should be made known to those who are
handicapped.

I wish to thank my two co-authors and Churchill Livingstone
(London) for permission to reproduce Table 7 III from Multiple
Sclerosis. A Reappraisal, 2nd edn., 1972.
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