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General discussion

CHARMAN: Dr Rundle is with us today and has bio-
chemical data on these conditions.
DR A. RUNDLE (Caterham): I was originally presented

with eleven cases by Dr Ramsay and, being basically a
protein chemist, I looked at the structure of a number of
serum proteins all of which were perfectly normal in
structure. So I looked at a number of serum enzyme
levels. Creatinine phosphokinase fell within the normal
range of 0-50 u./l in the seven cases which we were finally
limited to as having typical 'epidemic neuromyasthenia'.
When we looked at the lactate dehydrogenase we
rapidly began to find very high levels - 500, 400 and so
on. The upper limit of 'normal' is 240. In each one of the
seven cases we found an elevated level.
Of the transaminases, we found elevation of GOT

from 20 up to 224 u./l. The GPT, with two exceptions
of fairly high levels, remained perfectly normal. The
y-glutamyl transpeptidase, which is an enzyme purely of
liver origin, with the exception of two borderline high
cases showed normal levels throughout, so we would
say there was normal liver function.

In the original group we were presented with one
patient with grossly elevated CPK, LDH and so on, who
subsequently turned out to have acute myositis. A second
patient with slightly elevated LDH and very slight
elevation in the GOT turned out to have multiple
sclerosis.

I am beginning to wonder if I had a very biased sample.
Each of these seven cases is of 10-40 years' standing, and
whether some of these pathological results would not be
picked up in the acute phase but are a result of the
chronicity is, in itself, an interesting question.
DR A. M. RAMSAY: Dr Rundle is not quite right about

the chronicity. The duration of the disease in the re-
spective cases was 35 years, 4 5 years, 16 years, 22 years,
2 years, 1 year and 8 years. This makes the consistency of-
the enzyme results all the more remarkable since all
seven cases show pathologically high levels of lactic
dehydrogenase and glutamic oxalo-acetic transaminase
but normal levels of creatinine phosphokinase. The full
case histories and enzyme levels of these seven cases will
be presented in a separate publication.

I do take the point that Dr Compston and Dr
Richardson have made that we may be dealing here with
something different from the Royal Free disease. I had
not thought of that before. I now talk about abnormal
muscular fatigability rather than paresis and that is a
point of which we certainly have differed from the
original Royal Free cases.
DR D. WILKI (London): Dr Ramsay presented me

with data on raised serum levels of pyruvate and lactate
in patients. This suggested to me that perhaps the mito-
chondrion was affected and that energy metabolism
might be worth looking at. In this respect one can think
of the hypoglycaemia that has been mentioned. This
should correspond to high levels of free fatty acids like

palmitate and ketone bodies - j-hydroxybutyrate, for
example. Invqstigations of this kind I think would be
very worth-while and would give us a better indication of
the underlyin'g bioehemical problems.

Phenylketonutlias a simple metabolic disorder where
phenyl pyruvic acid cannot be metabolized and this
produces a whole syndrome of effects not the least of
which is mental defc&kncy. So, trying to put a finger on
some underlying biochemical lesion would seem to be
a worth-while effort in the particular case of Royal Free
disease.

I have looked at lymphocytes from one ofDr Ramsay's
patients. I prepared these cells for the oxygen electrode
and measured directly oxygen consumption. Oxygen
uptake rate was very low. Also, these cells seemed to be
particularly susceptible to specific mitochondrial in-
hibitors such as chlorimipramine.

I think it might also be worth-while if we could get the
biopsies of muscle and look at the mitochondrial ultra-
structure because usually one can correlate structural
aberrations with dysfunction.

Investigation of mitochondria is rather difficult and
long term. We are faced with the problem of defining what
is normal and that is one of the main problems. None
the less, there are quite a number of clear parameters that
can be studied. I think most would agree that, when we
hear of muscle fatigability, we immediately think of
this tremendous requirement in energy metabolism, a
characteristic of mitochondria.
DR M. THOMAS: I should very much like to hear from

Dr Sutton and from Dr Dillon a bit more about the
positive reaction with the 'mono-spot' screening test for
glandular fever. The full Paul-Bunnell tests I believe are
negative in this condition, but we have had a certain
number of mono-spot type tests and I feel sure that this
is worth looking at. I just wondered whether it might be
analogous to the blood sedimentation rate as a way of
telling that the patient is not quite well although it is in
no way diagnostic.
DR R. N. P. SurroN: First, the question about the

SSPE. This is a long story that goes back to the first
recovery of a measles virus -and then was it really
measles - the same as standard measles? There is now
a certain amount of evidence that perhaps this is not the
case, that it differs from ordinary measles, vaccine
virus or wild virus. Then there have been the odd sight.
ings of other viruses under the electron microscope, but
I would be the first person to say that there is a certain
amount of doubt about this.
Coming on to the 'mono-spot', when I mentioned

this to a colleague he said, 'Oh, it's well known; you're
always finding false positive mono-spots'. I wonder
whether they are indeed false positives, but their least
significance is another matter. Perhaps at this stage, Dr
Dillon might be able to contribute.
DR M. J. DILLON: I do not know what they mean but
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recall that Dr Thomas and I were discussing it at lunch
time and since we did have forty-eight positive mono-
spots out of fifty-eight specimens tested, we agreed that
the findings were beyond the realms of pure chance.
Dr Sutton kindly measured the EB antibody titres,

both IgG and IgM for us, on these patients, and these
were negative. A number of full Paul-Bunnell tests were
also negative. This may be a clue which we should not
ignore, but I do not know quite what it means.
We felt, in the same sort of vein, that the other studies

that we did, which I was not able to enlarge on because of
time this morning, namely the anti-complementary
findings in the serum and the aggregates which Dr A.
Almeida saw may, with more refined- techniques of
looking for soluble complexes that are now available, be
quite revealing, particularly during the acute phase of this
illness. I suppose that if we were to extend this study and
had another epidemic we could get our teeth into, this
might allow us, with the electron microscope and
immune electron microscopy techniques, to demonstrate
not just complexes but perhaps the offending viral or
whatever infective particle there is that is causing the
trouble.
The final thing on which I should like to say just one

brief word is that Professor Alistair Dudgeon, Dr
William Marshall and Professor Alex Steigman - who
were my co-workers in the study at Great Ormond
Street - felt that we might have to look at this problem
by perhaps not the traditional means of virological
isolations but slightly tangential methods. The lympho-
cyte culture technique which we were using would, with a
bit more luck, perhaps have revealed what was going on.
You do not normally have lymphocytes that grow in
vitro and multiply for 19 weeks in normal people. In
three of our patients we had lymphocytes that did just
this. They all perished owing to an incubator failure.
However, our idea was to inoculate fetal pharyngeal
tissues with material from these lymphocytes. We were
then hoping to produce cytopathic effects in this tissue,
and perhaps then neutralize these effects with the con-
valescent sera that we had from these patients and others.
We also felt that we might be able to see within these
lymphocytes infective particles, of whatever nature they
might be, with Dr Almeida's help.

I think that this sort of technique may be the thing
that is going to reveal the cause of this disease. Perhaps
co-cultivation techniques that are used in sub-acute
sclerosing pan-encephalitis to isolate the odd measles
virus that occurs in that condition may be another
means of looking at the problem of 'epidemic neuro-
myasthenia'.
DR N. COMPSTON: I think we cannot avoid getting

down to the subject of whether we are dealing with the
same disease and what we should call it. As I understand
the term 'myasthenia' it means muscle weakness or
fatigue. I think it is quite clear that that term in no way
embraces the manifestations that we encountered at the
Royal Free. We encountered myelopathic lesions, we
encountered irritable cerebral phenomena. Indeed, I
think that there is a dissimilarity between the clinical
picture that I have tried to describe this morning and that
Dr Richardson has supported, and the clinical picture
which we heard about earlier from other outbreaks. I am

sorry that Dr Ramsay has changed his mind because he
saw some of the Royal Free cases and they were im-
pressively sick. I was asked, was there bulbar palsy? There
was; we had to tube feed patients. These patients were
very much more like Dr Behan's cases of post-infective
encepha}omyelitis, except that they did not appear to
be post-infective, or post-vaccinial or post-rabies vac-
cination.
Apart from the fact that they did not have a mortality,

the disease was very much like post-infective encephalo-
myelitis. There were certainly these peculiar manifest-
ations in muscles. If we were to marry the diseases, and
I do not think that we should, because to my mind today
a number of diseases have been described, we could call
it 'neuromyasthenic encephalomyelitis' but I do not
want to. As far as the Royal Free outbreak is concerned,
it cannot be called neuromyasthenia.
DR P. 0. BEHAN: May I put in a strong plea as a

neurologist and say that, whatever else you call it, you
cannot call it a myasthenia. That name has to be elimin
ated, and that is all there is to it. In the first place,
myasthenia implies a lesion at the neuromuscular
junction. This particular disease, whatever else it is, is an
encephalomyelitis. So you can put in the term 'encephalo-
myelitis'. The other applicable term is 'epidemic'. I find
nothing wrong with the old term 'myalgia' in that it does
bring attention to the fact that there is pain, not only in
the head but certainly in the muscles.
DR COMPSTON: I think you are seconding what I said

and I am going to second what you said. I think that
'benign myalgic encephalomyelitis' is an excellent term.
Perhaps we could leave the word 'benign' out, because
there were certainly two patients who were gravely
disabled - chair-borne, caliper-borne or crutch-borne -
some years after the outbreak.
DR C. WOOKEY: I too would make a strong plea for

leaving the word 'benign' out, because we have had feed-
back from many patients that it is anything but benign.
I know it means that patients do not actually die, but
that is not what it means to patients. We have met many
patients with severe neurological and psychiatric sequelae
and it is anything but a benign illness. I would suggest the
name 'myalgic encephalomyelitis'.
DR H. LYLE (London): Are we not talking about parts

of the spectrum of one disorder, which I think Dr Behan
was suggesting might be the case, of which at the Royal
Free there were a number of the most severe type, where-
as most of the outbreaks which have been described have
been of relatively minor illness? It would make future
investigation much easier if we could assume that there
was one disorder, call it what we will, of varying severity.
DR W. C. MARSHALL: I would like to follow-up

Dr Dillon's point about the further investigations. We
must also consider, even though it may be expensive,
looking at the possibility of primate inoculation.
Another factor to remember is that Legionnaires'

disease remained a mystery, even in the expert hands of
many disciplines looking for a causal agent for this
odd type of pneumonia, until by means of cultural
methods it was finally shown that this was a bacterial
infection. On the other hand traditional cultural tech-
niques have to be continued, but special conditions such
as temperature may reveal something.
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Can I come back to the question that I asked this
morning which may be relevant in terms of an infectious
aetiology: that is, has anybody observed this disorder in a
pregnant woman? If they have, has there been any

evidence whatsoever to suggest a disorder of the infant
after birth? If it is an infective agent, a clue may be
revealed if there is evidence of vertical transmission.
DR BEHAN: What everyone has been talking about is a

syndrome. That particular syndrome, from a neurological
point of view, seems to be predominantly a white matter
disease. If you take the cases that I described and elimin-
ate from them those with a severe form, perhaps we can

derive from that the mechanism of disease in what I
described, which may be the same mechanism as epidemic
encephalomyelitis. It may be the same mechanism, with,
perhaps, a different agent or many other agents. The point
I would like to make is that we are talking entirely about
a syndrome at the moment.
CHAIRMAN: Can we come back to the questions we

were asked to answer at this meeting? The first, is there
a definite nosological entity? I think that there has been
enough discussion to suggest that there may be more

than one condition here. One aspect, though, seems to be
essential - is it something that is organic, or is it psycho-
genic or hysterical in origin? Do people feel that the
conditions we have been discussing are hysterical or

psychogenic in origin? I see that there are only two here
who feel that it is psychogenic.
There seems to be a practically unanimous belief that

it is organic in origin. If we have more than one condition
here, can anyone suggest better names than those that
have been put forward? The two names that have come

up are 'epidemic neuromyasthenia', or benign myalgic
encephalomyelitis'. Are there any better names that
could be suggested to distinguish conditions coming
under that general heading, or those general headings?
DR LYLE: Might I suggest that we call it simply

'myalgic encephalomyelitis', and see if anyone says that
it should be something else.
DR BEHAN: I think we should include the word

'epidemic'.
DR A. T. RICHARDSON: I had the pleasure of talking

yesterday with Professor A. Shelokov. From him and the
literature I gain the impression that the emphasis in
'epidemic neuromyasthenia' is on muscle fatigability
whereas in the Royal Free cases it was on the very painful
muscle spasms which were indeed distressing to see.

I made the point that if 'epidemic neuromyasthenia'
involves a neuro-muscular transmission defect then there
are a number of approaches to it including of course
repetitive stimulation. However, it is unlikely to be the
EMG findings that separate the diseases (if there are

more than one) but rather the discovery of aetiological
agents or specific pathology. At the risk of being myself
repetitive I again make the point that I think we are

dealing in this symposium with more than one disease.
In the meantime I am in favour of referring to the epi-
demic at the Royal Free Hospital as 'benign myalgic
encephalomyelitis'.
A SPEAKER: In view of what Dr Richardson has said,

would it be so very terrible to continue, say, for another
five years as we are, naming each epidemic by its place
name? Is it so very essential to try to lump them all

together when the evidence rather suggests that they do
not all belong together, these epidemics?
CHAIRMAN: That is quite a suggestion.
DR G. PARISH: I profoundly disagree with Dr

Richardson's attempt to split the disease into two syn-
dromes. I have seen two epidemics. One was with Pro-
fessor John Walton in Newcastle in a teachers' training
college where the clinical picture was very similar to that
which was seen in the Royal Free disease; the electro-
myogram showed the same sort of motor unit grouping. I
also saw some of the Dalston cases a few years earlier.
The picture there was very much milder and the cases
referred to me were being selected. The cases I was seeing
were affecting the peripheral nervous system much more
than the CNS.

I have no doubt in my own mind that these two out-
breaks were manifestations of the one disease. I should
like to point out from the point of view of the epidemio-
logy that, in a district epidemic such as the one we had at
Dalston, the proportion of cases with neurological
complications is about 20%, which is very much lower
than in most of the confined epidemics such as the Royal
Free Hospital, where the incidence of objective neuro-
logical involvement was about 50%.

I would also like to point out that when this happens
there also seems to be a much severer involvement of the
nervous system.

I would make a plea for including these variations,
for the time being anyway, until we know more about the
disease, under the same umbrella.
CHAIRMAN: It seems to me that there is a general

preference for the term 'myalgic encephalomyelitis'.
PROFESSOR A. SHELOKOV: I feel still, as Dr Richardson

does (and though I hate to disagree with Dr Parish), that
the cases I saw in two or three major outbreaks and a
handful of patients seen in consultation, were not like
the cases at the Royal Free. I am even more convinced
of this now that I hear you describe the cases. There is a
lot of difference between reading a published report and
personally seeing the patients or even hearing the authors
speak with personal conviction about their findings. When
you read a very carefully worded discussion, you say to
yourself, 'Well, the author really isn't ready to commit
himself'. But here, listening to you, I hear commitment.
On our side of the ocean there were outbreaks that were

very similar to what you saw at the Royal Free, e.g. the
one in New York described by Burtch and White. But
that is not what I saw in 1953 or 1977; that is not what
Henderson saw; that is not what some of the other
American investigators saw.
So I believe that perhaps there is a spectrum of ENM

disease and epidemics. I, for one, no longer believe that
it is really one disease; rather, I believe that it is a
syndrome, possibly due to a variety of causes. The
syndrome may be only the expression of a common final
pathway of pathogenesis. I believe ENM may be an
infectious disease striking an unusual target organ
system (or systems); the clinicians not familiar with an
unusual clinical picture tend, after ruling out the familiar
serious organic disorders, to view the patients as suffering
from psychogenic, functional disorders.
As to the name, I am not wedded to 'epidemic neuro-

myasthenia'; I thought it up among many others and
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chose it as the best name for what we saw at the time. You
may wish to see the slide listing the names I considered in
1954. I do not think that any of them were particularly
good, and I do not even think that 'epidemic neuro-
myasthenia' is necessarily good, for the very reasons that
were brought out during the discussion - ENM may not
properly describe the Royal Free disease. Perhaps we
should consider waiting a while longer and have a second
conference on this syndrome, at which we can make a
decision regarding the best name, particularly if we can
get together in the meantime and decide on how the
syndrome should be studied. Otherwise I, for one, am
reluctant on returning to the States to try convincing my
colleagues that we are seeing clinical encephalomyelitis,
because I do not think we are seeing encephalomyelitis
at Fort Worth.
CHAIRMAN: I feel that the discussion on names could

go on for a long time.
Can we come to the next question as to what are the

main criteria for diagnosis of this syndrome? I wonder
if we could ask Dr Ramsay if he could give us just the
brief priorities of the criteria for diagnosing this con-
dition, whatever we call it. What would he put first and
second?
DR RAMSAY: I should first like to make this point,

Mr Chairman; we talk about epidemics, but this con-
dition is also sporadic. There is no doubt about that at
all. I have seen such cases coming from Edinburgh,
Manchester, Stockport, Wigan, Lancing in Sussex, and
one from Guildford, just cropping up sporadically. We
have records now of well over 300 people who were
incapacitated to a varying degree as a result of this
condition, whatever you like to call it. I think that it has
possible altered in its presentation since the outbreak in
the Royal Free; I am not prepared to argue about that.
What we now see are patients who commence with

some sort of infection, often respiratory, but also gastro-
intestinal; some start suddenly, a few insidiously. The
central and dominant clinical feature is this abnormal
muscular fatigability which often has a diurnal period-

icity; they may be fresh in the morning but by mid-
afternoon are compelled to rest. Paraesthesiae, usually
in the form of tinglings in the limbs or around the
mouth, are common but I can recall two patieits who
complained of complete deadness in a limb which felt
'like a block of ice'. Severe muscle spasm and twitching
is still common as it was in 1955. Impairment of memory
and inability to concentrate is very common as is an
increased sensitivity to cold; practically all patients
complain of coldness of the extremities, and hypothermia
and temperatures of 34 5°C have been frequently re-
corded. Severe sweating (usually at night) and fre-
quency of micturition are also common and in many
patients the phenomenon of the appearance of a 'ghastly
facial pallor' is noted by friends or relatives. Speech
difficulties have not yet been mentioned. Those have
been reported to me by two doctors both of whom found
they had difficulty in getting the right word, saying 'hot'
when they meant' cold' or 'right' when they meant
'wrong'. One said she found she began a sentence but
could not finish it. Blurring of vision is frequently
encountered, and, occasionally, true diplopia.

Finally, we have a vast number of incapacitated people.
One or two have been compelled to give up their oc-
cupations on account of the profound muscle weakness.
Many of them have been investigated by psychiatrists
who find they do not fit into any recognized psychiatric
category.
CHAIRMAN: The answer is, then, in priority, that the

first thing is an infection and the second is muscular
involvement. Are these the essentials'?
DR BEHAN: Patients complain of muscular weakness

but there is nothing wrong with their muscles. It is their
white matter.
The other symptoms that you have described are those

of clear-cut encephalomyelitis.
CHAIRMAN: I wish that this discussion could continue.
May I thank all the speakers very much. I feel that we

have had a very rewarding meeting. Certainly I have
learnt a lot myself and I hope that others have too.
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