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FIG. 1.-Necrotic area in cerebral
cortex. (H. and E. x 200.)

FIG. 2.-Nuclear inclusion in a
neurone. The central structure is
nucleolus, and the viral inclusion lies
below this, slightly bulging the
nuclear membrane. (H. and E.

v 1 I(; A

FIG. 3.-Testis showing a tubule
with absent spermatogenesis and
thickened basement membrane. The
urrounding cells are largely Leydig

cells. (H. and E. x 410.)
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FIG. 4.-High power view of Leydie
cells, several of which show the
peripheral chromatin dot hich
forms the Barr body. This is best
seen in the nucleus to the lower left.

(H. and E. x 1,940.)

tIG. 5.-An area of bronchopneu-
monia. The central small bronchi-
ole is filled with leucocytes- there
is ulceration of the wall and inflam-
mation of the surrounding tissues.

(H. and E. x 117.)

FIG. 6. Particle of herpes simplex virus, negatively
stained with phosphotungstic acid. (x 300,000.)

(Electron micrograph by June D. Almeida.)
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5 April 1969

Clinicopathological Conference

A Short Fatal Illness for Discussion

DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL, LONDON

Professor C. C. BOOTH (1): I should like to introduce you to
Professor Henry Miller. He is professor of neurology in
the University of Newcastle, and he is also dean of that school
and the author of a number of distinguished works in neurology,
as well as being outstanding in the assessment of the state of
British medicine. He is a bit like Chaucer's miller in that he
sticks his head in wherever he can and beats down barn doors
whenever he feels like it. I am sure he will do just that this
morning. I'll ask you to carry on with your presentation,
Professor Miller (Case No. 326936, P.M. No. 12078).

Professor HENRY MILLER (2): It is interesting to reflect that
in the 18th century this was actually the way medicine was
practised. The ancestors of this front row would be sitting in
a coffee house in Fleet Street, and an apothecary would bring
along a vial of urine and a clinical history: the physician did
not demean himself by actually seeing the patient.

Clinical History

At first sight this is a rather banal story of a patient acutely
ill with cerebral and pulmonary signs. But it is notorious that
a rare disease often presents as a very ordinary syndrome, while
a bizarre clinical picture often has a simple explanation. At a
meeting of this kind a straightforward clinical story often means
a very out-of-the-way disease.
The first significant feature here is that this was a brief fatal

illness of 18 days' duration in a boy of 19. This is an

important fact. A boy of 19 is unlikely to die of malignant
disease. Such an event is not unknown, but improbable. So
short and rapidly fatal an illness is also unlike malignant disease.
The history is not very informative and is possibly unreliable.

The illness began on 14 March with right supraorbital headache.
Now if you see a patient who has never had such headaches
before with pain over one eye the most natural thing to think
of is an acute sinus infection, and I should think that any

general practitioner to whom the patient had come would have
taken his temperature and if there was a fever and a running
nose would have given him some chemotherapeutic or antibiotic
agent. But in fact he didn't go to his doctor at all, and we

know that later sinus x-rays were normal-though that doesn't
mean a great deal. It is more likely that this was never sinusitis,
but the onset of a cerebral illness, because he later developed
a cerebral illness.
The illness began in this rather nonspecific way; then the

patient returned to work on 16 March and developed a cough
and a right-sided pleuritic chest pain. This presumably means

pain on breathing, which is usually pleuritic, but it could be
muscular-the kind of thing that a patient might have with
certain virus infections like Bornholm disease. It is only the
fact that this patient subsequently developed physical and
radiological signs at the same site that makes us believe that the
pain was in fact pleuritic. At the same time he had fever and
generalized headache and didn't feel well enough to go to work.
He then improved briefly, but on 25 March his mother heard

E

he hadn't been to work for three days, called at his flat, and
found him febrile and confused. This immediately becomes
serious. Mental confusion is an organic syndrome, and it indi-
cates an abnormality of cerebral function, either structural or
pathophysiological, perhaps, for example, circulatory or bio-
chemical. Ten days after the onset of his illness this patient
was already mentally confused-something one wouldn't expect
in a patient with an ordinary uncomplicated, infective, pul-
monary illness. Nor would one expect it merely from sinusitis.

I don't take the history of " heavy drinking " at the age of
19 very seriously, and it is difficult to feel that he could have
become an established alcoholic. Alcoholism predisposes to
experimental pneumococcal infection. If you are extravagant
enough to feed rabbits on whisky, and then you expose them
to the pneumococcus, they die in larger numbers than teetotal
rabbits, but I doubt if this experiment is relevant here.
He had been in contact with rats and lemmings, which is

intriguing, even in the absence of recent epizootics. It raises
many esoteric possibilities, which we will discuss in considering
diagnosis. It is the sort of thing that is often insinuated into
protocols of this kind just in order to make sure that the
commentator's demoralization is complete.

Physical Signs

On admission there wasn't anything very specific about this
patient. He was febrile, flushed, had a furred tongue and fetor,
but nothing else except minor signs in the right lung. This is
little more than the picture of a febrile patient. But the
important thing is that he had a toxic-confusional state, dis-
proportionate both to the height of the fever and to the scanty
physical signs. At this stage there was nothing to suggest that
he had a space-occupying lesion or any kind of parenchymatous
cerebral lesion. There were no neurological signs and no
meningitic neck stiffness. He had signs only of a low-grade
inflammatory lesion in the right lung-with much more mental
confusion than would be expected. A child with an acute
pneumonia may be delirious, particularly at night, but in a
boy of 19 this degree of toxic confusion would be unexpected
in an illness of this kind unless some serious complication was
present.

Apart from disorientation there was still nothing convincing
in the way of neurological signs. In retrospect, the presence
of confusion means that cerebral illness had already begun. I
can't say more than that on the basis of the history or findings
on admission. When we come to the investigations, they are
what the Americans would describe as " not very contributory."
The sedimentation rate was raised, but the boy had a fever; he
had a minimal leucocytosis with a normal differential count,
and his blood chemistry seemed reasonably normal. The serum
calcium was normal. The lactic dehydrogenase is increased in
any kind of tissue destruction like cancer or brain damage, but
of course it is also increased by venepuncture, especially with
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Clinicopathological Conference

haemolysis. It doesn't mean a great deal except that it is
certainly compatible with tissue destruction.
The serum proteins are interesting. If there had been a great

deal of tissue destruction one would have expected a larger
increase in the alpha-globulins. I suppose it is possible to
conceive of tissue destruction which was bad enough to liberate
the enzyme in large quantities but not to push up the
alpha-globulins-that is the only explanation I can think of,
because the patient certainly had tissue destruction. The
urine showed mild albuminuria compatible with the fever
rather than renal disease. Culture of the sputum was un-
informative, and the x-ray showed a right middle-lobe collapse
and patchy consolidation of the right lower lobe. The skull
x-ray was normal, and the frontal sinuses were clear. Now the
presence of translucent frontal sinuses doesn't absolutely pre-
clude the possibility that his right frontal sinus had been
infected, and it doesn't exclude the possibility of osteitis or
periostitis and perhaps venous infection extending from an
infected sinus to the right frontal lobe. Still, it makes these
possibilities rather less likely.

Radiographs

Professor R. E. STEINER (3): Now the x-ray films. The
chest on admission-the feature that stood out was an area of
consolidation in the upper zone. There was no pleural effusion,
there was hardly any evidence of pleural reaction, and possibly
a very minor lesion at the left base. The lateral film confirmed
that there were two areas affected: complete middle lobe con-
solidation with some collapse and an area of consolidation at
the base posteriorly, but again no sign of fluid. So: collapse
plus consolidation adds up to pneumonia.
Then the skull films. There was nothing to show in the way of

bone destruction or bone erosion. He had got a very thick
frontal bone, so the frontal sinus appeared rather small, but on
a lateral film it was clear and there was no sign of erosion what-
soever. The orbital view again showed the frontal sinus, which
was clear. There was no evidence from our point of view of
sinus infection. We might comment on the right antrum-
there was slightly increased thickening which might have been
due to mild infection.

Professor MILLER: I don't think those skull x-rays can
really be regarded as making a contribution; and with regard
to the chest film it fits in with the physical signs, which is
always satisfying and not always achieved. This patient cer-
tainly had a lesion in the right lower lobe. From the fact that
ampicillin was given, the boy's illness was, at this stage at any
rate, presumably regarded as infective, and I should imagine
it was regarded as a case of pneumonia with delirium in a
rather debilitated youth. I think that is what I would have
diagnosed-with considerable uneasiness about the degree of
confusion.
Now with regard to the progress ; it is interesting that the

patient showed no evidence at any stage of any response to
either ampicillin or any other antibiotic. The next day his
temperature was higher, and he began to complain of headache
and backache, he was more confused, and there was slight neck
stiffness. In other words, the day after admission the patient
had developed distinct signs of meningism or meningitis,
together with increased confusion. By this time it was quite
clear that the trouble was not only in the chest. We can't
make much of his swallowing the mercury from the thermo-
meter, which is not very infrequent in delirium: swallowing
the glass is more disturbing.
The findings in the cerebrospinal fluid are interesting and

paradoxical in that it was turbid without a marked increase in
cells or protein. A turbid fluid always suggests pus, but this
wasn't present, while both protein and glucose were within
normal limits. The glucose is especially interesting, because
a reduction would have been expected at this stage in many
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acute infections. We won't inquire as to the origin of the
900 red cells. There were 180 white cells, mainly polymorphs.
It is hardly surprising that no acid-fast bacilli were seen,
because one wouldn't expect tuberculous meningitis to cause
a predominantly polymorphonuclear leucocytosis. The fluid
was sterile on culture, but since he had received ampicillin this
doesn't tell us a great deal. The fluid is compatible with a
number of conditions, and the thing it is most compatible with
is a bacterial infection of the meninges.

Three hours later the patient had an epileptic fit in which
the movements were right-sided, though the eyes deviated to
the left. He had a number of further fits and remained uncon-
scious. In other words, he had an episode of status epilepticus
with increased fever, perhaps partly due to the repeated fits.
By the second day after admission he had a high fever, increas-
ing confusion, fits, and neck stiffness. He had also developed
a marked increase in his white blood cells to 13,000, again
suggesting sepsis. He was then given benzylpenicillin as well
as the ampicillin.

Further Progress
The next day he appeared to be a little better, but this must

have been a false alarm, because in the course of the day he
began for the first time to show signs of a focal brain lesion,
when movements on the left side diminished, even though the
plantars remained flexor. The temperature was slightly lower,
and the Mantoux was negative, which again doesn't surprise us,
since the picture is so unlike tuberculosis. The spinal fluid
remained turbid, and by this time there was a striking rise in

protein, which was disproportionate to the cell count. There
were only 100 white cells per cu. mm., many of which were

lymphocytes, and yet a very high protein, which had risen
very rapidly. In an ordinary coccal meningitis one would
have expected an increase in white cells to several thousand,
almost entirely polymorphs, with a protein of this level.
The next day the patient was very much the same, except

that the left hemiparesis was more definite and both plantar
responses extensor. He had been having a number of fits,
and it is possible that the bilateral extensor responses were post-
ictal, since the picture in general suggests a lesion chiefly affect-
ing the right side of the brain and causing left hemiparesis.
This view is complicated by the electroencephalogram, which
showed a diffuse abnormality with high voltage activity most

prominent over the left hemisphere and phase-reversal anteriorly.
If that was genuine and consistent the patient had disease in

his left hemisphere, because consistent phase reversal means a

structural lesion. Unfortunately, of course, it doesn't fit in with
the side of the hemiparesis. What this does suggest at once is
that the patient did not have a single lesion in the brain but
probably a diffuse disease. The E.E.G. has told us only that
the electrical brain disease was on the opposite side from the
clinical brain disease. If that was true it is important because
disease was evidently present in both regions. I would like to

have seen further tracings to make sure that this phase-reversal
was consistent.
The patient then had a carotid angiogram, which was really

non-contributory. Any abnormalities present were equivocal
and are best ignored. Blood cultures were sterile. On the other
hand, the doctors, still baffled, were adding more and more

powerful drugs to their armamentarium, which suggests that
they had not yet, reached the certainty for which one might
hope after the patient had been in hospital for three days, and
that they were still thinking in terms of a possible bacterial
infection.
However, the next day despite all these drugs the patient was

worse, with a temperature of 104° F. (40° C.) and a neck no

longer stiff. There are two possible reasons for this-perhaps
the patient had lost the reactivity wherewith to produce a stiff
neck, or perhaps if a meningitis was present it was beginning,
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to respond to the battery of antibiotic drugs. The downward
course of the patient's condition doesn't suggest that the latter
is likely.
By this time there was some early swelling of the optic discs,

repeated left-sided fits, and persisting extensor plantars. Then
it is interesting to note that by now the pulmonary disease had
extended further, despite all the antibiotics. This must surely
be relevant.

Professor STEINER: One other point-the cerebral angiogram
was normal, but the pneumonic consolidation in the right lung
had spread and was affecting the upper lobe as well, and the
base of the left lung too. On the lateral fim the middle lobe
consolidation was still present, the lung had expanded a bit,
but in addition there were some patches of consolidation at the
base of the upper lobe.

Professor MILLER: The most important feature is that the
pulmonary disease had spread, despite wide-spectrum anti-
biotics. Then the patient had some serum virus antibody titres
done. I am sure this was not a virus disease. It didn't behave
like one, and the spinal fluid especially was quite unlike the
predominantly lymphocytic pleocytosis of virus infection.
Indeed, the spinal fluid was curious, showing a very high level
of protein (580 mg./100 ml.). The glucose was not strikingly
reduced, and again there was a mixed exudate with more poly-
morphs than lymphocytes. This is important for a variety of
reasons. A number of conditions can produce a fluid like this,
but the commonest is bacterial infection, though it may also be
seen, for example, after massive cerebral infarction or severe

head injury.
At this stage the diagnosis was still not evident and burr-

holes were made to exclude subdural empyema. We don't know
what was found, but the making of holes contributed nothing
-to the patient's recovery, even if it revealed a diagnosis, because
next day he was unresponsive and flaccid, throwing up a lot
of viscid material through his tracheostomy. Again the blood
culture was sterile, there was a leucocytosis, and he was showing
what I take to be a terminal uraemia: the blood urea of 106 mg./
100 ml. can hardly have had any causal significance in relation
-to the illness.

Then he just proceeded to, die, quietly, as patients with brain
disease tend to. The left kidney was removed for transplanta-
tion, and both its removal and its transplantation was successful.

Diagnosis

When we come to consider the possible diagnosis we must

recall first of all that a young boy of 19 came in and died in a

matter of days with a pulmonary infiltration and with cerebral
disease and meningitis. The most obvious possibility is that
he had a bacterial infection in the right lung, that either through
.a frontal sinusitis or metastatically he developed intracranial
suppuration (extradural, subdural, or brain abscess), and that
his meningitis was secondary. If this was so, it must have been
-an organism entirely unresponsive to the antibiotics adminis-
tered. It must have been a fulminating suppurative encephalitis
complicating a pulmonary infection. This is not impossible,
'but unlikely. If it was true, then the nature of the organism
is the only real question of interest. I have suggested this possi-
bility because statistically it would be the commonest cause of

this picture in its broad terms.

Secondly, could this be tuberculosis, which can certainly
cause lung and brain disease and meningitis ? The picture
was too acute: in tuberculosis there are premonitory symptoms

and a much less rapid course. There were too many poly-

morphs in the spinal fluid, and the sugar content was not

reduced, while the Mantoux was also negative. However,

clinical acuteness is an even stronger contraindication to

tuberculosis.

BRrrISH
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Could this be a spirochaetal disease ? I think not-there was

no evidence of liver involvement, no icterus, no haemorrhages,
and a suppurative spinal fluid change rather than the lympho-
cytic exudate of spirochaetosis.
What about hydatid disease ? Siberian hydatid disease is

more acute than other forms, and might introduce the lemmings
into the picture, while hydatid disease can certainly affect both
lung and brain. Again, however, there is no evidence of liver
involvement; the cerebral hydatid simulates a chronic space-

occupying lesion, with a generally indolent clinical picture, and
without deterioration in general health. It is improbable in
this case.

Could this be cancer? The answer is yes-alveolar
carcinoma of the lung with pulmonary metastases. Carcinoma
of the bronchus is unknown at 19, but a metastasizing alveolar
carcinoma with carcinomatous meningitis is a remote possibiity.
What about yeasts? Torulosis may cause pulmonary and

cerebral syndromes, especially in a patient already debilitated
by Hodgkin's disease or diabetes-perhaps even in a chronic
alcoholic of 19. Again, this is a very chronic disease. Torulosis
is usually misinterpreted as tuberculous meningitis. It is sub-
acute, the spinal fluid sugar is markedly reduced, and there is
a predominantly lymphocytic exudation. Torulosis can be
missed in Britain, but improbably in this case, again because
the illness was much too acute.

I can think of only one possible diagnosis that would tie
together all the features of this case in one bundle, and that is
nocardiosis, which I hasten to add is not a form. of congenital
heart disease but is named after Nocard, who described the
Nocardia asteroides. Why do I think this is a case of nocardi-
osis ? The answer is that this produces a combined picture of
highly resistant pulmonary and cerebral disease. Most often
less acute than here, it is nevertheless associated with just such
a syndrome of diffuse patchy or nodular pulmonary infiltration,
a considerable polymorphonuclear leucocytosis, a considerable
increase in the sedimentation rate, vague clinical and E.E.G.
changes, a marked increase in spinal fluid protein, and a

moderate increase in cells, including polymorphs. There itno
response whatever to antibiotics. The condition is not unlike
torulosis, but it doesn't reduce the spinal fluid glucose. Another
point in favour of nocardiosis is that from the very beginning
this patient was much more ill than his physical signs suggested
he ought to have been. There was nothing very striking in
the lungs, and yet he was very toxic and confused. I can't
really fit the case in completely with anything else. Any bac-
terial infection would have to be caused by a remarkably
resistant organism, and that is a possibility. I am sure it isn't
tuberculosis, I don't think it is hydatid disease, I don't think
it is spirochaetosis-it certainly isn't torulosis, and I would
therefore suggest nocardiosis; just possibly some rare form of
malignant disease (alveolar carcinoma); and, as a poor third,
a highly resistant bacterial infection.

Professor BooTH: Thank you very much, Professor Miller,
for a superb presentation. Dr. Pallis is now going to sum-

marize the replies that the students sent in of the diagnoses.
Dr. C. PALLIS (4): The replies fall into four groups. Eight

students thought this was some form of cerebral abscess or

granuloma with secondary meningitis. Six thought it was some

kind of primary meningitis (and there were long explanations
as to why the responsible organism hadn't been identified).
Four students suggested a viral encephalitis (one postulating
that the virus in question was the herpes simplex virus).
Finally two students suggested this might be some form of
acute allergic encephalopathy of unspecified aetiology.

Professor BooTH: What was your own diagnosis, Dr. Pallis ?

Dr. PALLIS: I thought that the original "pneumonia" was

due to aspiration, because the middle lobe collapse seemed to

be such a prominent feature. I thought the neurological illness
was a viral encephalitis (mainly on the grounds of its relentless
progression to a terminal outcome and of its resistance to all
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forms of antibiotic therapy). I was unhappy about the diag-

nosis, however, as the C.S.F. findings didn't seem to fit. Hence

our perseverance in trying to exclude intracranial suppuration.

Post-mortem Findings

Professor K. WEINBREN (5): The main lesions were in the

central nervous system, in which there was widespread softening

of cortical tissue with focal haemorrhages, especially involving

the right temporal lobe. Much of the cerebrum was affected

the softening was confined largely to the cortex and consisted
both of oedema and necrosis (Fig. 1) with only a mild glial

reaction but spared for the most part cerebellum, basal ganglia,

and brain stem. Microscopical features in addition to those

mentioned consisted of perivascular lymphocyte cuffing, throm-

boses of small vessels and inflammatory reaction in the walls,

and haemorrhages varying in size from pinpoint to the forma-

tion of blood lakes (up to 0 5-1 cm.). Type A intranuclear
inclusions were present (Fig. 2). There was no evidence of

marked gliosis or other evidence of a subacute reaction, and

the morphological diagnosis suggested was herpes encephalitis.

The herpes simplex virus was cultivated from specimens taken

from the cortex. There was no significant meningitis, but there

was obvious haemorrhage in the subarachnoid space. There

was considerable oedema macroscopically affecting the right

cerebrum and herniation of the hippocampal gyri, with marked

indentation by the tentorium.

The anterior pituitary gland contained a small focus of fresh

necrosis with no involvement of the pars nervosa. This was

considered to be associated with the increased intracranial

pressure and distortion of the stalk as a result of the more

severe involvement on one side. There was conspicuous micro-

orchism, with atrophy of the testicular tubules, lack of spermato-

genesis, and hyperplasia of the Leydig cells (Fig. 3). Of the

Leydig cells, 10-20% appeared to contain Barr bodies (Fig. 4);

Klinefelter's syndrome was diagnosed on this basis, and an

XXY sex chromosome karyotype seemed likely.

Both lungs were overweight, the right 800 g. and the left

500 g., and showed purulent bronchiolitis, bronchopneumonia
(Fig. 5), and moderately widespread oedema, the right middle

lobe being mainly affected.

Pathologist's Diagnosis

(1) Acute viral encephalitis, herpes simplex type.

(2) Infarction of anterior pituitary.

(3) Testicular atrophy (micro-orchism) ; probable Klinefelter's
syndrome.

(4) Bronchopneumonia and purulent bronchiolitis.

Discussion

Professor BooTH: Thank you, Professor Weinbren. Pro-

fessor Miller, would you like to start ?

Professor MILLER: The inclusion bodies render the disease
conclusively viral, though I am less impressed by the finding
of the herpes simplex virus, which can be found in an awful
lot of brains. It is in any case a strange virus encephalitis.
The spinal fluid especially was most atypical, with far too many

polymorphs, and it was this above all that led me to reject a

viral aetiology. I suppose the florid spinal fluid changes were

due to the extent of the cortical necrosis.

Professor BooTH: Professor Waterson, what about the ques-

tion that Professor Miller raises ? I know herpes simplex virus
comes up whenever one is looking for a diagnosis, and Harris
when he was looking for viruses in patients with Burkitt's
lymphoma in Uganda found herpes simplex virus in about
3 out of 20, and the question is-what does it mean ?

BRrrIT
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Professor A. P. WATERSON (6): I wasn't personally

involved in this case, so I can comment independently-
I am really in the same position as Professor Miller.
It seems to me that one thing is quite certain-namely, that the
virus of herpes simplex was cultured from the brain, and
I think that with no other virus shown to be involved one must

assume that this was the cause. It has been suggested that it
might have been there anyway, and I think that the only way

we could really prove this point would be by testing the next

few hundred post-mortem brains for the virus. It is true that
it has been found in Burkitt's lymphoma, but this is tumour

tissue, not brain. The thing that always fascinates me about

herpes encephalitis is why, when evidence of herpes simplex
infection is so common, is herpes encephalitis so rare? Various
explanations have been put forward. For example, it has been
supposed that it is a disease of the relatively small number of
the population who do not acquire the virus in childhood but

have a late primary infection with it. It has also been suggested
that a herpes encephalitis develops in some of these patients
because they are hypersensitive to the virus. It has also been
suggested that there are precipitating factors in particular
patients-for example, recently the case was published of a

woman who developed herpes encephalitis after a Wertheim's
hysterectomy, and, even more recently, a patient in Glasgow
in whom it developed (characteristically for a Scots boy) after
being hit on the head by a golf ball.

The serology in this case is interesting-the serum titre of
neutralizing antibody was less than 1 in 10, but this could be
explained by the fact, recently established, that in herpes simplex
infections neutralizing antibody developing early in the disease
is complement-requiring and will not be detected unless com-

plement is added. However, the real crux of the matter is the

question of isolation. First of all, I don't think it was sur-

prising that the virus wasn't isolated from the cerebrospinal
fluid. The best results have been obtained in those few cases

in which there has been a brain biopsy and actual brain material
has been used; in other words, I would agree with Professor
Miller that burr holes are correct.

Rapid Diagnosis

So far as rapid diagnosis goes, there are other methods of
diagnosing herpes simplex virus besides actual culture, especially
if burr holes have been made, because it is possible to identify
the virus by means other than culture. This brings me to the
question of the nature of the herpes simplex virus. Actually
the herpes simplex particle is a very beautiful object, with
D.N.A. in the interior and a coat consisting of an icosahedral
structure with 162 sub-units, the whole being enclosed in a

lipoprotein outer envelope. This structure is of more than
academic interest, as it has become clear that the virus can be
recognized by electron microscopy. It has been done on thin
sectioned material, but it could be done rather better by a

negatively stained preparation of brain material. The black
electron-opaque matter in the picture (Fig. 6) is phospho-
tungstic acid, and the herpes capsid can be seen with its envelope
around it. It should be perfectly feasible to find this in brain
biopsy material, and in fact this has been done by Vanderhaeghen
and hiss colleagues' using the thin sectioning technique. The
particle of herpes virus has a form even more easily recog-

nizable by the negative-staining technique, and it might have
been profitable to have used it on this patient. A similar use

of the technique has already been reported in two other neuro-

logical disorders, progressive multifocal leucoencephalopathy
and subacute sclerosing leucoencephalitis. I bring this up

because it has become possible in the last five or ten years to

recognize many viruses as very characteristic objects, not just as

blobs, in the electron microscope, and herpes is one of these.

I want to refer very quickly to the two other conditions just
mentioned. Firstly, there is the demyelinating condition
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known as progressive multifocal leucoencephalopathy, in which
there are found virus particles which are very similar to viruses of
the polyoma group2 -a morphological resemblance which led
people to suppose that this could be a viral infection. The
other condition is the one which has been mentioned already-
subacute sclerosing leucoencephalitis. The nuclei of the
oligodendrocytes of patients with this condition (and nearly
the whole of the nucleus) may be occupied by an inclusion
which is slightly paler than the rest of the nucleus. At higher
power these inclusions are found to consist of very characteristic
threadlike structures with a breadth of about 170 A, which
immediately gives rise to the suggestion that this could be
measles virus, or some morphologically similar virus.3 It is the
characteristic ribonucleoprotein component of the inside of the
measles virus which has led to the conclusion, largely confirmed
by fluorescent antibody work, that subacute sclerosing leuco-
encephalitis is an infection with measles virus, or some hitherto
unknown but very closely related virus.

Possible Treatment

To return to our present case, it might have been possible
to have made the diagnosis by brain biopsy and direct electron
microscopy of a negatively stained preparation. Had that been
done, would it, in fact, have affected treatment ? There has
been one case reported where the patient did recover after treat-
ment with idoxuridine, though it is difficult on the basis of one
case to be sure of cause and effect. The idea of doing a thera-
peutic trial in a disease so rare and at the same time so fatal
as herpes encephalitis with the kind of stringent double-blind
precautions that are necessary is not a very hopeful prospect.
Finally, I can't help commenting on the kidney which was used
for transplantation-if it is a question of balancing the risk
inherent in a kidney from someone with a herpes infection and
that of dying from renal failure, it seems there is a good case
for choosing to have the kidney if no other suitable one is
available.

Professor BooTH: Thank you, Professor Waterson-virology
is a field we haven't really known very much about. I presume
it was a D.N.A. virus, as it is found in the nucleus. Is that a
fair assumption ?

Professor WATERSON: Yes, herpes is a D.N.A. virus, and
that assumption is generally a fair one, except in the case of
the influenza viruses (which are R.N.A. viruses multiplying in
the nucleus) and the poxviruses (which are D.N.A. viruses
multiplying in the cytoplasm).

Dr. PALLIS: This is a most instructive case. We failed to
make a precise clinical diagnosis at the time, but I hope we will
recognize a further case if we come across one. I should like
to comment on some of the features.
The disease probably goes under a variety of names (" acute

necrotizing encephalitis4 5," " acute Type A inclusion encephal-
itis," " acute inclusion encephalitis of herpes simplex type,"
"herpetic encephalitis," etc.). There now seems little doubt
that most patients thus labelled are suffering from a single
clinical entity: involvement of the brain with herpes virus.

Herpes Encephalitis

This particular type of meningoencephalitis is characterized
macroscopically by softening and oedema (maximal in the
temporal lobes and related rhinencephalic structures) and
microscopically by extensive necrosis and haemorrhage. It
differs from other viral encephalitides in that it often affects
the brain in a strikingly asymmetrical manner.

The onset is usually abrupt, with headache, fever, lethargy
rapidly progressing to stupor, and convulsions. Focal neuro-
logical symptoms and signs (such as paresis or dysphasia) may
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so dominate the clinical picture that the physician in charge
may suspect a space-occupying lesion (usually a cerebral
abscess). So asymmetrical, in fact, may the impact of the
disease be that angiography or even air studies may be resorted
to. These may confirm the presence of a " mass " and lead to
negative exploratory craniotomies.
One of the interesting, recently recognized, and possibly

diagnostic clues is the repeated presence of red cells in the
cerebrospinal fluid. Xanthochromia may be detected during
the very first lumbar puncture performed. This fact is not
generally known, and I am afraid we were not aware of it at
the time. Miller, Hesser, and Tompkins6 have recently stressed
the importance in the neuropathology of this disease of " red
cell lakes " close to or impinging on the subarachnoid space,
particularly in the temporal and parietal areas. It would seem
reasonable to relate the presence of blood in the cerebrospinal
fluid to the presence of these " lakes." Tissue necrosis as well
as haemorrhage may be a marked feature of the disease. Perhaps
this explains the early, marked, and persistent preponderance
of polymorphs in the cerebrospinal fluid of this patient, which
proved so misleading.

Clinically, one should perhaps suspect herpes simplex
encephalitis when confronted with an encephalitic illness in
which persistent fever and convulsions are particularly trouble-
some, in which focal (particularly temporal lobe) signs dominate
the clinical picture, and in which "clean" lumbar punctures
yield xanthochromic fluid or fluid containing an excess of
erythrocytes from an early stage of the disease.

It has been suggested that a complete aetiological diagnosis
requires the demonstration of type A intranuclear inclusions in

material obtained at necropsy or during brain biopsy, reinforced
if possible by isolation of herpes simplex virus from the brain
(it is very difficult to isolate from cerebrospinal fluid) and by
the demonstration of a fourfold rise in complement-fixing or

neutralizing antibody titre to herpes simplex virus. The rela-
tionship between these various findings is discussed in papers

by Bennett et al.,5 by Miller et a.,6 and by Gostling.7
In conclusion I would like to stress that our patient showed

an antibody titre to herpes simplex virus of less than 1-10
towards the end of the second week of the disease. Perhaps
the sample was taken too early. Or perhaps the low titre was

related to the overwhelming nature of the infection or to some

disturbance of the immunological mechanisms. It certainly
added to our diagnostic difficulties.

Professor WEINBREN: Can I correct one thing ? I don't
think type A inclusions are specific.

Professor BooTH: You are quite happy, then, Professor
Weinbren, that this is a virus encephalitis ?

Professor WEINBREN: Yes.
Dr. J. R. HOBBS (7): The virus neutralizing activity in the

serum gamma A-globulin is the one that correlates best with
protection against herpes simplex.8 In the serum the gamma

A-globulin does not have a complement fixing activity and
cannot destroy organisms, but as it appears in the secretions
which are put into the respiratory and alimentary tracts it
can in the presence of lysozyme fix complement and destroy
these organisms.9 This type of gamma A-globulin in the secre-

tions is probably an important defence against viruses. A
baby begins to make detectable gamma A-globulin at 2 to
4 weeks of age, and therefore it is particularly relevant that
there are over 50 cases of disseminated herpes simplex in the
literature all described before this age. Perhaps this is why
the mother's colostrum is so rich in gamma A-antibody. In
two recently published cases they don't actually say whether
the babies were breast fed or not, but reading between the lines
it looks very much as though they weren't.'0 In this present
adult case the lack of neutralizing antibody to herpes in the
serum, despite the normal level of other gamma A-globulins,
offers the best explanation for his failure to resist the herpes
simplex virus.
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Dr. D. EVANS (8): I don't think Professor Miller could
have made the diagnosis of Klinefelter's syndrome. It could
have been suspected by looking at the testis at the same time as
eliciting the cremasteric reflexes.

Professor BOOTH: What about the Klinefelter's, Professor
Fraser ?

Professor T. RUSSELL FRASER (9): This case illustrates very
well that the important clinical sign of Klinefelter's syndrome
is a small testis, which is the only unequivocal sign always
found. Whether this has got anything to do with his liability
to all these other disorders I can't say. A lot of neurological
and psychological disorders do occur with Klinefelter's
syndrome.

Professor BOOTH: Finally, I would very much like to thank
Professor Henry Miller for coming and exposing himself to
this exercise. It is always a problem-the relation between
reading a piece of paper and what you see in a patient, and
I think for us the tremendous value is to hear a very distin-
tinguished and excellent clinician discussing a problem of this
sort. It never matters whether you are right or wrong-what
matters is to hear your mind thinking aloud. This has been
a tremendous occasion for us, and quite the best Wednesday
morning for me for a very long time. We are most grateful
to you.

We are grateful to Professor J. P. Shillingford and Dr. E. D.
Williams for assistance in preparing this report, and to Mr. W.
Brackenbury for the photomicrographs.

The appointments held by the speakers at the time of the con-
ference are listed below.

(1) Professor of Medicine, Royal Postgraduate Medical School.
(2) Dean of Medicine, The University of Newcastle upon Tyne.
(3) Professor of Radiodiagnosis, Royal Postgraduate Medical

School.
(4) Consultant Neurologist, Royal Postgraduate Medical School.
(5) Professor of Pathology, The University of Nottingham.
(6) Professor of Virology, Royal Postgraduate Medical School.
(7) Lecturer, Chemical Pathology, Royal Postgraduate Medical

School.
(8) Lecturer in Morbid Anatomy, Royal Postgraduate Medical

School.
(9) Professor of Clinical Endocrinology, Royal Postgraduate

Medical School.
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NEW APPLIANCES

Documentation for a Major Incident
-Mr. R. A. ELSON, consultant ortho-
paedic surgeon, and Mr. F. EASTWOOD,

MAJOR iNCIN c !DEgNT NUMBER 5 I MEDICA DETAIS gro meical records officer, Norther
General Hospital, Sheffield, write:

BP One aspect of great importance in a

PULSE major disaster is the rapid and safe
RESPIRATION documentation of large numbers of

injured people. The plan which has

MOUTH been adopted at the Northern General
Hospital in Sheffield includes a sys-

INITIAL DISPOSAL- RESUSCITATION tem of documentation which it is hoped
WARD CHEST would be adequate in these respects.
PHYSIOTHERAPY The medical records departmet has
MORTUARY available at all times a major incident

-___________.__________.______________-___,__-____ documentation "box," which contains

INJURIES ._ _ _ _._ ._ ABDOMEN a set of 500 major incident forms to-

gether with supplies of hard-ba ked
wnriing boards wvith spring clips, ball-

.______, _____._____._____._____._____.__ point pens, 2-ft. (60-cn.) lengths of
STEROIDS string, felt pen-markers, and message
OTHER DRUGS- pads. In the event of a -major incident

MANAGEMENT being declared, the medical records
staff are informed, brought into the
hospital, and the major incim t "box"

GENERAL PRACTITIONER is taken to the emergency reoeption
area. Here, teams prepare to record

._____,__________._____;_____.___

details of each patient on the special

continue ovewlf major incident forms.

_____________________________________________
,_____________l_____ These forms have been adapted far

FIG. 1.-Medical sheet. our special requirements, but the
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