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SESSION 2

LABORATORY DIAGNOSIS OF HERPES SIMPLEX INFECTION

Chairman: DR F. 0. MACCALLUM

Herpes simplex encephalitis: a clinical and pathological analysis
of twenty-two cases

HUME ADAMS DOUGLAS MILLER

Institute of Neurological Sciences, Glasgow

THE diagnosis of herpes simplex encephalitis (HSE)
is at present based on a combination of the clinical
features, the histopathology of affected brain and the
identification of infection with herpes simplex virus.
The present problem is that the firmest diagnosis is
made in those patients who are most seriously ill, so
that what have come to be accepted as the 'typical'
clinical picture and the characteristic histopathology
may in fact represent only one part of a wide clinical
spectrum. Thus the milder case of HSE, for which
less histopathological evidence is available, tends to
remain a less well-defined clinical entity.
Our experience in the Institute of Neurological

Sciences, Glasgow, is confined to patients who were
ill enough to require admission to a neurosurgical
unit. A proportion of the patients were referred with
a provisional diagnosis of an acute intracerebral
expanding lesion including brain abscess and,
occasionally, brain tumour. The great majority must,
therefore, represent the most fulminating and rapidly
progressive type of herpes simplex encephalitis, viz.
acute necrotizing encephalitis (ANE).
Over the past 10 years from 1962 to 1971 we have

encountered twenty-two patients (Table 1) who fall
into the clinico-pathological category of ANE:
several of the cases have already been reported
(Adams & Jennett, 1967; Marshall, 1967; Miller &
Ross, 1968; Adams, 1969). The criteria for inclusion
in the series have been primarily histopathological,
although two patients with less severe histological
changes have been included because of their clinical
similarity to the other patients in the series and
because there was definite virological evidence of
infection by herpes simplex virus. The virological
aspects of the series are shown in the table accom-

panying Dr Ross's paper which includes the
eighteen of the twenty-two cases in which a firm
virological diagnosis was established. In three of the
remaining four, virus particles identical to herpes
simplex were identified retrospectively in fixed brain
tissue (Harland, Adams & McSeveney, 1967).

Clinical features
Of the twenty-two patients, eleven were male and

eleven female, evenly distributed over the age range
from 3 to 65 years.

Half of the patients had an influenza-like illness
prior to the onset of encephalitis; the remainder had
a sudden onset with headache and confusion. All but
one had signs of meningeal irritation on admission.
All twenty-two patients had focal neurological signs,
mainly motor, and seventeen of the twenty-two
(77°/) had focal epilepsy in the course of the illness.
The conscious level on admission varied from

slight drowsiness to deep coma, but a striking feature
was the number (eight) who were mute and un-
responsive although seeming to be conscious, a state
reminiscent of akinetic mutism. Clinical evidence of
raised intracranial pressure (papilloedema and/or
increased lumbar CSF pressure) was present in only
twelve patients (54°4).
Of seventeen patients in whom carotid angio-

graphy was undertaken, there was evidence of brain
shift in eleven: this was indicative of a temporal lobe
lesion in nine and a parietal lesion in two. Of the
eight patients investigated by ventriculography,
there was a shift indicative of a temporal lobe lesion
in four. In three patients in whom the first radiologi-
cal examination had shown no shift, a subsequent
neuroradiological study (5 days later in each case)
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TABLE 1. Summary of cases

Survival from Biopsy
onset of

Case Sex Age (years) illness Smear Sections Necropsy
1 A.McF. (117/70) M 3 3 years SE ANE
2 G.W. (69430) M 6 Alive ANE ANE
3 F.N. (67143) M 13 Alive - ive ANE
4 F.McL. (64086) F 14 Alive ANE ANE
5 E.M. (39/71) F 16 3 weeks AE AE ANE
6 R.A. (71299) M 16 Alive - ive ANE
7 C.G. (56/66) F 17 13 days AE AE ANE
8 R.B. (7/67) M 18 8 days ANE
9 C.P. (69061) F 19 Alive ANE ANE
10 J.L. (69/62) M 21 11 days ANE ANE
11 C.S. (70/70) F 23 9 days AE AE AE
12 H.R. (118/64) F 34 10 days - ANE
13 B.C. (6/68) F 38 18 days ANE
14 M.H. (70197) F 41 14 days ANE ANE
15 J.O. (70162) M 44 Alive AE AE
16 J.D. (75/67) M 45 5 weeks ANE ANE ANE
17 W.L. (71323) F 52 2 weeks ANE ANE
18 R.M. (68358) M 57 Alive AE AE
19 M.A. (71/68) F 60 20 days - ive AE ANE
20 J.C. (418/71) F 63 14 days - ANE
21 B.M. (62/62) M 45 8 days - - ANE
22 A.L. (59/63) F 64 14 days AE ANE
23 M.L. (64349) F 47 8 weeks ANE ANE ANE
24 A.A. (70261) M 53 1 year ANE ANE
SE, subacute encephalitis; AE, acute encephalitis; ANE, acute necrotizing encephalitis; -, not done. Cases 11 and 20 are
included in this table to allow comparison with the similar table accompanying the paper by Dr C.A.C. Ross. They are not
included in the twenty-two cases of ANE described in this paper, as Case 11 did not have ANE and as Case 20 was not a
patient in the Institute.
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FIG. 1. ANE (survival 3 weeks). Low power photo-
micrograph of left temporal lobe to show total necrosis
of the cortex of the entire temporal lobe, the insula and
the adjacent part of the left posterior frontal gyrus
(30 gm celloidin section, cresyl violet).

did show shift. An isotope brain-scan was done in
three patients: all showed increased uptake but the
angiograms in these cases were also positive.
The EEG was abnormal in every case. The CSF

cell count was raised in twenty-one of the twenty-
two patients and the CSF protein raised in nineteen.
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FIG. 2. ANE. Same case as Fig. 1 to show that necrosis
in the right temporal lobe is virtually restricted to the
parahippocampal and fusiform gyri, the inferior temporal
gyrus and the insula (30 [Lm celloidin section, cresyl
violet).

Neuropathology
The distinctive feature of ANE is necrosis with a

characteristic distribution, affecting the temporal
lobes, the insulae and the cingulate gyri. Necrosis is
particularly severe in the cortex but it may, in the
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more severely affected parts of the brain, extend into
the adjacent white matter. The necrosis in the
temporal lobes is asymmetrical, often markedly so.
In the more severely affected hemisphere, necrosis
affects the anterior parts of the parahippocampal and
the fusiform gyri, and the inferior, middle and
superior temporal gyri, while in the less severely
affected hemisphere, it tends to be restricted to the
parahippocampal, the fusiform and the inferior
temporal gyri (Figs. 1 and 2). On the more severely
affected side, the necrosis often extends across the
anterior part of the Sylvian fissure to involve the
posterior orbital gyri. The distribution of the patho-
logy explains why some patients with ANE have
many of the clinical and radiological features of a
unilateral expanding temporal lobe lesion. As neither
of the two patients who appeared to have an ex-
panding lesion in one parietal lobe died, the patho-
logical basis for this swelling is not known. In none
of the twelve cases in whom a necropsy examination
was performed was there any accentuation of path-
ology in a parietal lobe.

In a patient dying in the acute phase the more
severely affected temporal lobe is soft and swollen
but, of the eight cases in whom a necropsy exami-
nation was undertaken within 3 weeks of the onset of
the illness, there was a significant shift of the mid-
line structures in only three. In the cases without
mid-line shift, subsequent histological examination
showed the characteristic asymmetry of the necrosis.
The abnormal tissue may be focally haemorrhagic
(Fig. 3) but it is important for the pathologist to
realise that there may be no haemorrhage, only some
softening and loss of definition between cortex and
white matter in the affected regions (Fig. 4). With the

FIG. 3. ANE (survival 14 days). In this case the more
severely affected temporal lobe is swollen and focally
haemorrhagic. Note also the midline shift to the left.

passage of time the affected brain becomes shrunken
and cystic (Fig. 5).

There are two other interesting features about the
necrosis in ANE. The first is that, in acute cases,
there is histological evidence to suggest that the
necrosis does not all appear to have occurred at the
same time: this is shown by the presence of intense
reactive changes in some of the affected brain, which
suggests that necrosis is of at least some days'
duration, while other areas in the same brain are still
at the stage of early rarefaction necrosis. The second
is that, in the necrotic areas, intense inflammatory
changes seem to follow rather than precede necrosis.
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FIG. 4. ANE (survival 13 days). In this case there is no
focal haemorrhage or mid-line shift. Necrosis was more
severe in the left hemisphere-note the loss of definition
between cortex and white matter in the medial part ofthe
left temporal lobe compared with the right temporal
lobe.
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FIG. 5. ANE (survival 5 weeks). Note the extensive
cavitation in the left temporal lobe and insula compared
with the much smaller lesions in the right. Necrosis is
also clearly seen in the cingulate gyri.
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As in any type of virus encephalitis, there is a
conventional diffuse meningo-encephalitis in ANE:
this is shown by diffuse infiltration of the lepto-
meninges by lymphocytes, plasma cells and large
mononuclear cells, and by perivascular cuffing and
neuronophagia. Intranuclear inclusion bodies within
neurons are found in a proportion of cases; they
are usually most numerous immediately adjacent to
the zones of necrosis.

Diagnosis
Where it is the policy of a unit to treat cases of

ANE with specific anti-viral agents, it is generally
agreed that the diagnosis has to be established as
early as possible, so that treatment can be instituted
before necrosis is widespread and established. In our
experience an aspiration biopsy from the more
severely affected temporal lobe is the most useful and
rapid technique at our disposal. Brain tissue is
thereby available for conventional microscopy,
fluorescent antibody techniques, virus isolation and
electron microscopy. The diagnosis of acute encepha-
litis can be established within minutes of receiving
the biopsy if it has been taken from an affected part
of the brain. In smears of such a biopsy, perivascular
cuffing by mononuclear cells including plasma cells,
and the presence of similar cells adjacent to the
vessels, is usually very easy to identify. If there are
also lipid phagocytes, one knows that there is
necrosis as well as inflammation. If these features are
found in smears from a patient with other features
suggestive of ANE, treatment can be initiated right
away pending confirmation of the presence of herpes
simplex virus. Biopsies were taken from eighteen of
the twenty-two cases for histological examination:
fourteen of these were examined by the smear
technique and in eleven there was clear evidence of
acute encephalitis. The subsequent examination of
paraffin sections showed the presence of encepha-
litis in all eighteen. These results may not appear very
promising at first sight, but they include many of the
earlier cases in the series. As experience has increased,
so also has the success rate with biopsies; of the last
nine cases examined, the smears were positive in
eight. The success rate should be 100°/ if the biopsy
has been taken from an affected part of the brain;
hence the importance of the clinician establishing
the best site from which to take the brain biopsy.

Other types of herpes simplex encephalitis
It is now generally accepted that ANE is a specific

clinical and neuropathological entity and that it is
probably always due to herpes simplex virus, but
does herpes simplex virus always cause this type of
encephalitis? We cannot answer this question very

satisfactorily, but one of the cases referred to by Dr
Ross (C.S., F, 23) in which herpes simplex encepha-
litis could be firmly diagnosed, did not have ANE
but simply a diffuse conventional meningo-encepha-
litis. Furthermore, in two of the present series there
was no necrosis in the temporal lobe biopsy, only
acute encephalitis. In other respects, however, these
two cases conformed to the clinical pattern asso-
ciated with ANE.

Outcome and treatment
There was a high mortality in this series of twenty-

two patients. Only nine (40°O) survived more than
3 months from the onset of the illness; two of these
patients died at 1 and 3 years respectively and four
patients still have severe disabilities, including
complete loss of memory formation. Thus there
remain only three patients who have made a good
functional and intellectual recovery following proved
herpes simplex encephalitis: they have been able to
return to work, but each one has permanent focal
neurological signs.

Inspection of the data on these patients suggested
three factors which might influence survival from the
acute illness-age, level of consciousness on ad-
mission, and whether or not treatment with idox-
uridine was given. All four patients aged 3-15 years
survived the acute illness; two made a useful
recovery, one remains severely disabled and one
died 3 years later. Of the eighteen patients aged
16-65 years, only five survived; one died a year later,
three remain disabled and one made a useful
recovery. The correlation between youth and sur-
vival is significant (X2=4-3900; P < 0 05).
Of the eight patients who were speaking on

admission to the Institute, six survived, three of
whom made a useful recovery; only three of the
fourteen patients who were mute or comatose on
admission survived and all remain disabled. Ability
to speak (even with dysphasia and confusion)
correlated significantly with survival (x2= 4X031;
P < 005).
The first eight patients in this series had no specific

antiviral therapy; the succeeding fourteen were given
intravenous idoxuridine (dose range 3-18 g). Only
one of the eight untreated patients has survived, but
this was a useful functional recovery; eight out of the
fourteen treated patients survived the acute illness,
though two patients died subsequently and only two
have made a good recovery. The correlation between
idoxuridine therapy and survival is not statistically
significant (X2= 2-553; P < 02). Three of the treated
patients also had formal surgical decompression
carried out; one survived and two died.
There is no correlation between the presence or

absence of brain shift on neuroradiological exami-
nation and survival.
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Discussion
In our experience ANE is a catastrophic illness

and any improvement from the present results would
be worth while. Our present emphasis is on early
histopathological diagnosis with the use of contrast
radiology to localize the worst affected region so that
brain biopsy can be taken from the most appropriate
site. Our results suggest that this combination, even
when undertaken as an emergency procedure, is
inadequate. Two factors which might contribute to
an earlier diagnosis are the use of the brain-scan if it
transpires that this can become positive before
angiographic shift develops (but we have no evidence
yet that this is the case), and the identification of
herpes simplex virus in brain not histologically
affected (e.g. frontal lobe tissue); we have one case
like this, but we also have cases where virus was not
isolated from histologically abnormal tissue.

It would seem that the only course presently open
is to start antiviral treatment pending definitive
investigations. Although we cannot yet show
definitely that idoxuridine has been effective in our

patients, it has appeared to arrest the course of the
illness and there is evidence that the higher the
patient's level of consciousness at the start of treat-
ment, the better the outcome is likely to be.
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