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Figure T2-weighted MR images ( 1 R/I E 2UUU/cdU at U-) 1). Multiple areas of increased signal
are shown. The largest lesions are in the left striatum, left frontal white matter and right frontal
and parietal cortex.

pirations. She was ventilated and treated with
mannitol and steroids.

Cranial CT confirmed a swollen brain with
tonsillar herniation. The right parietal and
left frontal lesions had become more promi-
nent. Biopsy of the right parietal lobe lesion
was performed through a burr hole and
histological examination showed the
appearances of a grade IV astrocytoma. She
died three weeks after her operation.
At necropsy the brain was diffusely swollen

(fixed brain weight-1449g) with flattened
gyri and narrowed sulci. An area of grey

discolouration was seen on the left posterior
frontal lobe adjacent to the midline. There
was a similar area on the right posterior
frontal lobe 5 cm from the midline. A needle
tract on the right anterior parietal lobe was

present.
Coronal slices showed small asymmetrical

ventricles, the left being larger than the right.
Several areas of partly necrotic tumour
involving the left frontal, the right parietal
lobes and both caudate nuclei were promi-
nent. The left anterior corpus callosum was

enlarged and the left pericallosal gyrus

showed pale grey discolouration. The brain
stem and cerebellum were macroscopically
normal.

Histological examination showed a mul-
tifocal glioma. The tumour, which invaded
the grey matter, varied in the degree of cell
density and pleomorphism. In the most
malignant-looking areas numerous mitoses
per low power field could be seen as well as

newly formed capillaries with swollen
endothelial cells. The cerebellum and brain
stem were free of tumour. However, in the
mid pons there was a small area ofmyelin loss
with preserved nerve cells, the appearances of
which suggested central pontine myelinolysis
which may have been related to an incidental
electrolyte disturbance.

There are three points of note in this case:

1) intracranial tumour is a rare cause of
myoclonus.' Symptomatic action myoclonus
may often be a manifestation of anoxic ence-

phalopathy,2 or may occur in the course of
encephalitic illness such as Creutzfeld-Jakob
disease,3 2) this is an unusual presentation of
glioma, 7 5% of malignant tumours are mul-
ticentric, and just 2/9% show different his-
tological appearances,4 3) it was most surpris-

ing to find normal EEG records in the
presence of multiple grey and white matter
lesions, and in the presence of myoclonus.
Even in retrospect, the records were within
normal limits; from time to time there were

short runs of paroxysmal theta activity in the
left frontal and fronto-central regions, but
these changes were far from compelling.
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Cryptococcal granuloma of the brain

Cryptococcus neoformans is a budding yeast,
found in pigeon excreta, and widely dis-
tributed throughout the world.' Infection of
the nervous system by C neoformans most
often causes meningitis, and immunocom-
promised patients are especially at risk.
Rarely, a space-occupying mass, "cryptococ-
coma", may occur in the brain due to gran-
ulomatous inflammation around the organ-
isms.2 We report a case of intracerebral cryp-
tococcal granuloma, in an immunologically
normal patient.
A 47 year old man presented with a four

month history of frontal headache, one

month's loss of energy and weakness, and
difficulty with memory and concentration for
one week. There was no relevant past history.
He was married with seven children, did not
smoke and had a modest alcohol intake. On
examination, he was afebrile, normotensive,

and well-oriented. He had nominal dys-
phasia, dyscalculia, constructional apraxia,
early bilateral papilloedema and a mild right
facial weakness. General examination was
normal. Investigations: ESR 9 mm/hr,
HB 15-1 g/dl, WBC 4-66 x 10/ul, neutro-
phils 73%, lymphocytes 16%, serum elec-
trolytes, CXR and urinalysis were all normal.
IgM was slightly elevated at 3-7 g/l (N =
2 20 g/l), IgG and IgA were normal. Anti-
nuclear factor and RA latex tests were
negative. EEG showed left temporal slowing.
CT scan demonstrated a low density left
temporal mass, with ill-defined contrast-
enhancing margins, and midline shift. Two
needle biopsies, performed a week apart,
yielded normal tissue. He was treated with
dexamethasone 2 mg twice daily, which gave
marked improvement. EEG recordings
improved and a repeat scan six weeks later
failed to demonstrate any lesion. We assumed
he had either a steroid-responsive neoplasm,
such as lymphoma, or an inflammatory mass.
His symptoms, EEG and CT scan changes
recurred three weeks after stopping steroids.

Six months following presentation a left
temporal craniotomy was performed. A
gelatinous yellow 5 cm gritty mass, adherent
to the dura and extending into the left tem-
poral lobe was widely excised. An intra-
operative smear stained with Toluidine blue,
PAS, and India ink showed numerous cryp-
tococci, in a honeycomb pattern, in chains or
as single organisms, some with buds. A
portion was immediately sent for culture, but
no growth was obtained. The excised mass
showed many small so-called "soap bubbles"
or cysts (fig a). Sections were stained with
H/E, PAS, PAS/Alcian Blue, and Haema-
toxylin Van Gieson. Microscopy showed
cryptococci arranged in groups or singly,
easily seen with H/E and PAS (fig b). The
mass formed a thick layer on the meningeal
surface and had no inflammatory reaction in
the centre, but a marked reaction at the
margins. Lymphocytes, plasma cells and
occasional multinucleate giant cells were
present, together with fibrous strands and
foci of dystrophic calcification. The lesion
extended into the brain parenchyma, where
there was proliferation of blood vessels,
perivascular inflammation and astrocytic
hyperplasia. Electronmicroscopy showed
organisms ranging in size from 5050 to
15 833 nms, with capsules of 760-5000 nms.
Many of the organisms appeared degenerate.
A screen for other "opportunistic"

infections was performed. Toxoplasma,
cytomegalovirus, herpes simplex, hepatitis B,
and human immunodeficiency virus antibody
tests were all negative. The ratio of helper to
suppressor lymphocytes was also normal. His
serum Cryptococcus neoformans antigen titre
was one in 75. On further inquiry, he remem-
bered that before the onset of symptoms he
had worked in an attic heavily soiled with
pigeon dirt. Although he did not have any
respiratory illness, we believe he inhaled
infected material, and had haematogenous
spread to the brain from a pulmonary focus.
Postoperatively, he developed a deep venous
thrombosis in the leg, which required heparin
and precluded anti-fungal chemotherapy.
The repeat serum cryptococcal antigen titre
showed a fall to one in five. He was entirely
asymptomatic, so we decided to withhold
anti-fungal treatment.
He was followed up regularly, and one year

later, he remains asymptomatic, and has
resumed work. His chest radiograph remains
normal, CT brain scan does not show any new
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Figure (a) Mass showing several cystic areas,
organisms, PAS.

lesions and the antigen titre has not risen.
Although infection has been described in a

range of animals, pigeons are the main source

of human infection by cryptococcus. The
organism is inhaled in infected dust usually in
attics where pigeons roost. Following entry
into the lungs, infection may spread to any
site, but especially to the meninges. Even if
the primary lung lesion resolves, spread to
other organs can still occur.'
Granulomas of the CNS make up 2-3% of

all lesions first diagnosed as tumours and may
be due to tuberculosis, syphilis, sarcoidosis,
fungal or other unusual infections. Cryp-
tococcal granulomas causing space-occupy-
ing masses are rare, but may occur in both
previously healthy patients, or in those with
already diagnosed pulmonary or meningeal
cryptococcosis. Immunocompromised
patients,' especially those with Hodgkin's
disease, other lymphoid malignancies, or

AIDS are at risk. Fujita et al 3 noted a lower
incidence of such underlying conditions in
patients with intracerebral cryptococcomas
(5%), compared with those having cryp-
tococcal meningitis (50%).
We believe that development of a mass

lesion may reflect a relatively "competent"
host reaction to the organism, with localisa-
tion of infection, rather than dissemination in
the meninges. Our patient had no evidence of
immunosuppression, and had a well marked

-_w. .-. 4I

,"soap bubbles", (b) numerous capsulated

inflammatory reaction around the mass.

Cryptococcal masses have been described in
the cerebral hemispheres, ventricles, brain-
stem, cerebellum and spinal cord.` In
Fujita's comprehensive review of the
literature,3 55 intracerebral cryptococcal
mass lesions were found, which were multiple
in 19 patients. These cases included small
(1 cm) lesions found at necropsy, not causing
space-occupying symptoms. Only 18 of the
55 patients had intracerebral masses without
meningitis. Seventeen of the 55 had lung
involvement. Six had no abnormality on

neurological examination, and CSF was

negative in some cases.

There is no established treatment for this
unusual condition.245 In our patient, the
response to steroid therapy was dramatic,
almost certainly due to suppression of inflam-
mation and oedema around the lesion. Al-
though the treatment of CNS cryptococcosis
does not usually include corticosteroids, in
our patient the effect was beneficial. The
response to steroids, lack of fever, chest signs
or meningitis, meant that the diagnosis was

not considered before surgery. In our patient,
removal of the mass was probably curative.
Six other patients have had successful sur-

gical resection without adjuvant chemo-
therapy.3 None had meningitis.

Detailed follow up on these patients is not
given. In other patients, surgery and therapy

with Amphotericin B and 5 fluoro-cytosine
were combined, mostly in cases with menin-
gitis or predisposing underlying diseases. We
plan to review our patient regularly, and if
there is clinical or antigenic evidence of
disease activity chemotherapy will be given.
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A simple method for localisation and
removal of small subcortical brain
tumours

In recent years the widespread utilisation of
computerised tomography (CT) has made it
possible to reach an early diagnosis of
cerebral lesions which are often too small to
be found at conventional open surgery with-
out damaging brain tissue.
We present a method to localise and

remove small subcortical brain tumours, even
those seated in critical areas.
This is a very simple method that needs

only a CT scanner and a circular piece of
hollow rubber (2 cm in diameter, 7 mm
thick). The advantage of rubber is that it is
dense and radiopaque without creating
artifacts on the CT scan.

Before surgery the patient has a CT scan
with the rubber piece attached to the shaven
scalp overlying the probable site of the
tumour. The rubber piece is moved and
scanning is repeated until the centre of the
scalp marker exactly overlies the middle of
the tumour. After this the rubber is removed
and a small mark with a dermographic pencil
is left in its place, providing the landmark of
the tumour on the scalp.
At operation a smaller than usual skin and

bone flap is made so that the scalp mark is in
the centre of the flap. The flap is drawn on the
scalp after accurately measuring the distance
from the tumour marker.

It is very important to preserve the relation
between the scalp mark and the tumour.
Neither the scalp nor the brain must be
displaced during the initial stage ofoperation.
For this reason it is necessary to take the
following precautions: a) Raney scalp clips
should be used for haemostasis of the wound,
because the weight of the haemostatic forceps
might cause the scalp to slide on the skull; b)
the periosteum of the flap edges should not be
taken off the skull for the same reason; c) the
patient's head should be positioned so that an
imaginary line passing through the scalp
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