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Brain biopsy in the management of focal
encephalitis

N E Anderson, E W Willoughby, B J L Synek, M C Croxson, G L Glasgow

Abstract
The value of a brain biopsy in diagnosis
and management of suspected herpes
simplex encephalitis was studied in
29 patients (16 prospectively and 13
retrospectively). The biopsy showed
herpes simplex encephalitis in eight,
culture-negative encephalitis in 14, and
was normal in three patients. It provided
an alternative diagnosis in four patients,
for two of whom curative treatment was
available. The biopsy was complicated by
a fatal intracranial haemorrhage in one
patient. The low yield of alternative diag-
noses suggests that a brain biopsy is not
justified in the routine investigation of
focal encephalitis.
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Number
Male:Female
Age (years) Range

Median

Duration symptoms before biopsy (days)
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Median

Clinical features
Altered mental state
Fever
Headache
Meningism
Seizures
Focal hemisphere symptoms, signs

CSF Leukocytes ( x 106/1)
Range
Median

CSF Protein (g/l)
Range
Median

Focal EEG abnormality
Focal CT scan abnormality

drugs had significant side effects.' Acyclovir is
not only a more effective treatment ofHSE but
is also relatively free of toxicity.9 Hence, apart
from the cost of therapy the duration of treat-
ment is no longer an important issue in deter-
mining if a biopsy helps in the management of
HSE.
The aim of this study was to obtain more

information about the place of biopsy in the
diagnosis of acute focal encephalitis and to
determine how the biopsy influenced man-
agement. Results of a prospective investigation
of a more consistent approach to biopsy were
compared with results for patients who had
presented with focal encephalitis during the
preceding four years.

Patients and methods
ierpes simplex encephalitis A prospective study of brain biopsy in patients
ity and signs of focal brain with suspected HSE was started in October
the clinical features do not 1982 and completed in June 1985. Physicians at
HSE from other diseases.' 2 Auckland Hospital were encouraged to refer all
s simplex virus (HSV) in patients with suspected HSE to the Neurology
most specific method of Department which is the only specialist

iagnosis3 and many auth- neurological unit for a population of 000 000.
in biopsy in patients with a The decision to obtain a biopsy in an individual
Ilitis.2" Others believe that patient was made by the patient's neurologist
fied in every patient.67 with the informed consent of the patient, or the
al therapy is often started next of kin if the patient was unable to provide
is is established, confirma- consent. Decisions about treatment were made
biopsy has two potential by the attending neurologist so that the biopsy
it may disclose a treatable did not delay the institution of what was
HSE.2 Secondly, a full considered to be appropriate therapy.

reatment may be avoided if Patients had combinations of fever, head-
was an important argument ache, altered mental state, seizures and
he only available antiviral meningism, and either focal signs or a focal

abnormality on the EEG or CT brain scan

(table 1). Patients were not considered for
biopsy if 1) there was an obvious cause for the

Retrospective
encephalitis (for example, mumps, infectious
mononucleosis); 2) the clinical features were

16 13 those of brain stem encephalitis; 3) they were

06-74 43966 aged less than six months; or 4) the CT scan
25 25 suggested a subdural empyema, abscess,

tumour, haemorrhage or infarct. All patients
1-28 05-36 had an EEG. All but two patients had a CT
4 8

scan before the biopsy; both of those had
15 13 definite HSE on biopsy.
15 11 The biopsy was obtained by burr hole or
6 8 craniectomy at a site based on the location of

11 12 the focal abnormality on examination, CT
scan, or EEG. The surgeon was asked to

0-217 0-850 include leptomeninges, cerebral cortex and
22 22 white matter in the specimen. A portion was

0 20-150 0 13o-099 homogenised and inoculated into human
046 050 diploid fibroblast- cell cultures which were

11 10 observed for four weeks before being discarded
4____________________ as negative. Only patients in whom HSV was
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Table I Clinicalfeatures
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Table 2 Total number ofpatients with suspectedfocal encephalitis, number referred to
Neurology Department and number biopsied

Duration Total presenting to Referred to
(months) Auckland Hospital Neurology Biopsy

(%) (%)
Prospective 33 27 20 (74) 16 (59)
Retrospective 48 26 20 (77) 13 (50)

cultured from the brain biopsy were regarded
as having HSE. Other portions were fixed for
histopathology and, in some cases, for electron
microscopy and culture for bacteria and fungi.
Follow up information was obtained from the
hospital notes and by contacting the patient's
general practitioner.

Thirteen patients who had a brain biopsy
during investigation of focal encephalitis from
November 1978 to October 1982 were studied
retrospectively (table 1). These patients were
traced from the operating theatre records.
Patients admitted with focal encephalitis dur-
ing the retrospective and prospective studies
but not referred to the Neurology Department
were traced from hospital records.

Results
A higher number of patients with focal ence-
phalitis presented each year during the prosp-
ective study than in the retrospective study
(table 2). This was presumably due to a fluctua-
tion in incidence, as the proportion of patients
referred to the Neurology Department did not
change. There was little difference in the
proportion of patients who had a brain biopsy
in the prospective and retrospective groups.
The most common reasons for not obtaining a
biopsy were improvement in the first 24 hours
and the belief that the results of the biopsy
would not alter management.

Culture ofHSV from the biopsy confirmed a
diagnosis of HSE in only eight of the 29
patients (28%) (table 3). All eight positive
biopsies showed acute encephalitis, four with
intranuclear inclusion bodies. In another 14
patients the biopsy showed acute encephalitis
(two with inclusion bodies), but HSV was not
cultured. There was no significant difference
between the prospective and retrospective
groups.

In four patients the biopsy provided an
alternative diagnosis: subdural empyema,
astrocytoma, acute cerebral ischaemia and a
non-granulomatous lymphocytic meningitis
which improved with anti-tuberculous
therapy. Features that are unusual for HSE
were present in three of these patients. Two
patients (meningitis, subdural empyema) had
symptoms for four to five weeks. The CT scan
in the patient with a subdural empyema was
done in 1981 and showed an area of low density
in one temporal lobe but the subdural
empyema was not visible. A modern CT scan-

ner probably would have detected this disor-
der. The patient with an astrocytoma was

afebrile and the CSF was normal. A non-

enhancing area of low density in the left
basifrontal lobe was seen on the CT scan. HSE
was thought to be the most likely diagnosis
because of a short history (48 hours) and
rapidly progressive symptoms.
The biopsy was normal in three patients. In

one of them a further history, as the patient's
level of consciousness improved, suggested
subarachnoid haemorrhage and angiography
showed a basilar artery aneurysm. A three week
delay between the onset of symptoms and
referral from another hospital accounted for
the absence of subarachnoid blood on this
patient's CT scan. Another patient had coma,
fever, left hemiplegia, seizures and white mat-
ter hypodensity on CT scan, but the biopsy did
not include white matter. This patient died but
a necropsy was not obtained. In the third
patient with a normal biopsy, the specimen
included meninges, cerebral cortex and sub-
cortical white matter. Necropsy showed acute
disseminated encephalomyelitis, but the sub-
cortical white matter was relatively spared.

All but one of the patients with encephalitis
confirmed on biopsy were treated with an

antiviral drug. If the biopsy also showed
inclusion bodies or HSV cultures were

positive, treatment was continued for at least 10
days. When the biopsy showed encephalitis
without inclusion bodies and viral cultures
were negative, the management was more

variable. Treatment was continued for 10 days
or longer in four patients in the prospective
study and for at least six days in the remainder.
Five of the seven patients in whom the biopsy
did not show encephalitis had been started on

an antiviral drug before the results of the
biopsy were known. The drug was stopped in
two where another diagnosis was made but was
continued in the other three.
Two serious complications were attributable

to the biopsy. One patient developed an

intracerebral and subdural haematoma at the
site of the biopsy and died. Another patient
developed a moderate-sized subdural haema-
toma at the biopsy site, but recovered. Small
intracerebral and subdural haematomas at the
site of the biopsy were seen on CT scans or at
necropsy in three other patients but they
probably did not contribute to the neurological
deterioration. One patient had seizures with an
epileptogenic EEG focus in the area of the
biopsy one month later.

Discussion
Although the object of the prospective study
was to adopt a more consistent approach to

brain biopsy in patients with suspected HSE,
the study had no obvious effect on the rates of

Table 3 Results of brain biopsy

Prospective Retrospective Combined
(n = 16) (n = 13) (n = 29) (%)

Herpes simplex encephalitis (Abnormal histology + positive HSV culture) 4 4 8 (28)
Encephalitis with inclusion bodies, negative viral cultures 2 0 2 (7)
Encephalitis, no inclusion bodies, negative viral cultures 6 6 12 (41)
Alternative diagnosis 3 1 4 (14)
Normal 1 2 3 (10)
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referral to the Neurology Department or
biopsy. A frequent explanation for failure to
proceed to biopsy was the perceived safety of
acyclovir and the belief that the biopsy would
not alter management.
A diagnosis of HSE was confirmed by the

biopsy in only 28% ofthe patients in this study.
This compares with yields of 33-57% in
previous reports."48910 Several factors may
reduce the diagnostic yield of brain biopsy in
HSE. HSV has a patchy distribution in the
affected brain" and may be missed even when
EEG and CT are used as guides to an
appropriate site for a biopsy. The processing of
the tissue is another potential source of error.
We relied on viral culture as the most sensitive
method of demonstrating HSV.3 Other tech-
niques such as immunofluorescent assay for
HSV antigens in brain tissue have a lower yield
of positive results7 but may be complementary.
It is not possible to determine how many of the
14 patients with biopsy evidence of acute
encephalitis actually had HSE with false
negative cultures. That was probably the case
for the two who had inclusion bodies and an
apparent response to acyclovir suggests several
others may have had HSE. The frequency of
false negative biopsies in practice may be
greater than previously suggested.4

Several disorders may present with a clinical
picture similar to HSE.2 In this study, biopsy
revealed a diagnosis other than encephalitis in
14% of patients. Alternative diagnoses were
found in 22% of patients with suspected HSE
in the four multicentre antiviral drug trials in
the United States. In some of those patients the
alternative diagnosis was provided by
specimens other than the brain biopsy.2 Our
experience suggests that modern imaging tech-
niques should detect a number of the disorders
that caused confusion in our study and in
earlier studies (for example, subdural
empyema, cerebral tumours). Although
apparently not a problem in this study, a brain
biopsy occasionally provides misleading infor-
mation which results in inappropriate treat-
ment. 12

Failure to confirm a diagnosis ofHSE did not
have a major effect on treatment. In the prosp-
ective study, acyclovir usually was continued
for 10 days or more if the biopsy showed
encephalitis whether cultures for HSV were
positive or negative because it was recognised
that false-negative brain cultures may occur"4
and that the treatment was relatively free of
side-effects. Antiviral treatment was continued
in three of the seven patients in whom the
biopsy did not show encephalitis because it was
thought that encephalitis may have been mis-
sed by the biopsy. A curative alternative treat-
ment was available for two of the four patients
in whom the biopsy revealed an alternative
diagnosis (lymphocytic meningitis and sub-
dural empyema).

In most reports brain biopsy has had a
morbidity of 2% or less and a negligible
mortality.249 Other authors have reported a
higher morbidity and mortality.'3 Our
experience confirms that brain biopsy in
patients with focal encephalitis is not always a
benign procedure. The risk of long-term com-
plications after a biopsy is unknown, but may

include epilepsy and cognitive abnormalities.'4
In this study, we believe that brain biopsy

was only marginally helpful in the management
of patients with suspected HSE and it was
associated with significant morbidity. Alth-
ough the small number of patients means that
our conelusions must be tentative, we believe
that the yield of alternative diagnoses is
insufficient to justify a brain biopsy as a routine
investigation in focal encephalitis. If the clin-
ical, CSF, EEG and CT findings suggest HSE,
it is reasonable to treat the patient with acy-
clovir without confirmation of the diagnosis by
biopsy. CSF examination and CT should
detect most of the treatable disorders that have
been confused with HSE. Magnetic resonance
imaging shows changes that are characteristic
but not pathognomonic of HSE'5 and will also
be helpful in excluding other lesions.
Measurement of HSV antibody titres in serial
CSF specimens can provide retrospective con-
firmation of the diagnosis of HSE in many
patients,3 while detection of HSV antigens or
DNA in CSF may be rapid, sensitive and
specific methods of diagnosing HSE in the
future.6 17 A brain biopsy should be considered
for patients in whom the presenting features
are not characteristic of HSE or if progress
during treatment with acyclovir is not satisfac-
tory.

We are grateful for the support of the physicians and neuro-
surgeons of the Auckland Hospital Board who were involved in
the management of the patients who have been reported.
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