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Malignant spread of haemangioblastoma: report on
two cases
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SYNOPSIS Two cases are described in which, after successful removal of a cerebellar haemangio-
blastoma followed by several years of freedom from symptoms, there developed a progressive
spinal cord compression, leading to death. At necropsy the spinal cords in both cases, and the
brainstem in one case, were irregularly plastered with haemangioblastoma. Although there was
no doubt that malignant spread had occurred from one or more primary tumours, the
histology of the tumour tissue was in no way different from that of a conventional
haemangioblastoma.

The cases which we are reporting here con-
tradict the general belief that cerebellar
haemangioblastomas are invariably benign.

CASE 1

D. M. Male. Age at death, 38 years.

FIRST ADMISSION September 1964, to Depart-
ment of Neurosurgery, Radcliffe Infirmary,
Oxford. The patient was admitted with six
months' history of headache, apathy, unsteady
gait, and tendency to fall to the right. Examina-
tion showed slurring dysarthria and coarse nystag-
mus on right gaze. The family history was not
contributory. The blood haemoglobin was 12.8
g/dl. Carotid angiography showed slight ventri-
cular enlargement. A pneumoencephalogram
showed tonsillar herniation, displacement of the
fourth ventricle to the left, and forward displace-
ment of the aqueduct. Posterior fossa craniectomy
revealed a cystic tumour containing golden fluid
in the inferior part of the right cerebellar hemi-
sphere. A cherry-red nodule 2-i cm in diameter
was found in the cyst wall and removed com-
pletely. The patient made a full recovery and was
able to go back to his job as a carpenter. He was
followed up as an outpatient.

(Accepted 19 January 1976.)

SECOND ADMISSION October 1972. He had com-
plained of headache, back pain, and left sciatica
for 12 months. Examination showed papilloedema,
unsteadiness on standing, limitation of back move-
ment, and of straight leg raising to 50°. Vertebral
angiography showed a small vascular mass in
front of and on the right of the pons. A pneumo-
encephalogram showed obstruction in the pre-
pontine region and enlarged ventricles. Myelo-
graphy showed dilatation of the lumbosacral
subarachnoid space. In view of the ventricular
enlargement, a right ventriculoatrial shunt was
performed. Postoperatively the sciatica disap-
peared. He was discharged and followed up as an
outpatient.

THIRD ADMISSION May 1973. He complained of
weakness of the left arm and of both legs. There
was complete loss of joint position sense and
stereognosis in the left arm and hand, but preser-
vation of pain, temperature, and vibration sense.
A brain scan was normal. On myelography, xan-
thochromic CSF was obtained, with partial hold-
up of contrast medium at T6 and complete
hold-up at T4 vertebral levels. Spinal angiography
revealed two vascular masses, one in front of the
cord at C2 and one behind at C5-6 (Fig. 1).
Cervical laminectomy from C2 to C7 was carried
out on 29 May 1973. Three or four large extra-
dural vessels were seen. When the dura mater
was opened the posterior aspect of the cord was
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FOURTH ADMISSION July 1973. The patient had
been complaining of weakness in both arms. Ex-
amination confirmed weakness of arms and hands,

K diminished tendon reflexes, and absent joint posi-
J tion sense of fingers and hands. It was felt that the

................posteriorly situated cervical tumour was respon-
:~ sible for the greater part of his disability. On 9

July 1973 the cervical laminectomy was reopened
and a posterior tumour at C5-6 vertebral level
was removed. Postoperatively he was moving all
four limbs and passing urine spontaneously. Just
before his transfer to the Radiotherapy Depart-
ment he was able to walk, although both upper
limbs were still weak. Deep x rays to a total dose
of 3000 r were given to cervical and thoracic
spine. He improved slowly until September 1974
when he developed bronchopneumonia. Soon after
this he died.

NECROPSY FINDINGs There was a confluent bron-
chopneumonia, affecting both lower lobes. Other-
wise, the viscera were unremarkable; in particular,
there were no primary or metastatic tumours,
vascular malformations, or cystic lesions.
The brain (1490 g) was not swollen, and the

ventricles were of normal size. There was a
Pudenz valve, with a catheter in the right lateral
ventricle. The right cerebellar hemisphere showed
surgical damage and was adherent to scar tissue
deep to an occipital decompression. The cerebellar
tonsils were soft and haemorrhagic, in the herni-
ated position. The base of the brain was stained
brown by iron pigment. The entire brainstem was

FIG. 1 Case I Spinal angiogram, showing two
vascular masses, one anteriorly placed opposite the MI:
body of C2 vertebra, the other posteriorly placed .'
opposite C5 vertebral body.

seen to be covered by very large vascular chan-
nels, in the middle of which was a red tumour
which appeared to be merging with the cord.
This was supplied by very large pulsating blood
vessels. Above and below the tumour the sub-
arachnoid space was present and filled with CSF,
but in the region of the tumour the subarachnoid ,
space was obliterated. Lateral slits were made in
the dura mater, and the dura was left open. Post- FIG. 2 Case 1. Upper pons, distorted and eroded
operatively there was improvement in the joint by tumour, mainly on the right side (left of
position sense and stereognosis of the left arm. picture).
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invested in a layer of firm, dark tumour tissue, ex-
tending upwards into the lateral fissures, and sur-
rounding the optic chiasm. The greatest bulk of
tumour was in the right cerebellopontine angle,
where is reached a thickness of 14 cm (Fig. 2),
distorting the brainstem and displacing it to the
left,, in places eroding the nervous tissue, and ex-
tending into the fourth ventricle via the lateral
aperture. No separate tumour masses were seen,
in the cerebellum or elsewhere.

In the vertebral column there had been an ex-
tensive cervical laminectomy, and scar tissue was
adherent to the dura mater. Vertebrae and inter-
vertebral discs appeared normal, but there was a
very prominent plexus of veins lying between the
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FIG. 3 Case 1. Spinal cord; posterior view of cer-

vical (a) and lumbosacral (b) segments.

lumbar vertebrae and the posterior longitudinal
ligament.
The upper 5 cm of the spinal cord were invested

in dark, firm tumour tissue, continuous with that
surrounding the brainstem. The tumour lay mainly
on the ventral surface of the cord, obliterating
the subarachnoid space, and on section was seen
to be eroding the cord; but there was no separate
intramedullary tumour. The posterior columns of
the entire cervical cord were shrunken and soft,
and adherent to the dura mater in the area of

71,

'N.~~~~~~~~~~~.

FIG. 4 Case 1. Surface of pons. Tumour (left) has
obliterated the pia mater, and is eroding nervous
tissue. A large vein is shared by the two tissues.
HandE X100.
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laminectomy. The upper thoracic cord was swol-
len, and rather soft, and a 'plug' of necrotic cord
tissue was present at the base of the posterior
columns, extending down to the 4th thoracic seg-
ment. Below this, the cord appeared normal on
section; but there was irregular thickening of the
arachnoid mater, with nodules of tumour involv-
ing arachnoid and pia and nerve roots (Fig. 3).
The roots of the cauda equina were matted to-
gether by dark fibrous tissue, with nodules on
individual roots. At all levels, the spinal veins
were tortuous and grossly dilated.

HISTOLOGY First biopsy (RI. S.H. 6728/64)
The tumour was a typical capillary haemangio-
blastoma, with numerous small cystic spaces, and
areas of xanthomatous change, attached to
degenerate cerebellar cortex without intervening
fibrous capsule. There were no mitotic figures or
other signs of histological malignancy.

Second biopsy (R.I. S.H. 06391/73) This was
very similar to the first biopsy specimen, but with
more xanthomatous change. Some vessels in the
tumour showed the type of endothelial hyper-
plasia commonly seen at the edges of malignant
gliomas.

Necropsy (R.I. p.m. 1093/74) The tumour
overlying the base of the brain and surrounding
the spinal cord appeared identical with that seen

in the first and second biopsy samples. No mitoses
were seen, nor any signs of cellular anaplasia. The
principal 'malignant' feature was that at many
sites in the brainstem and cord the tumour had
transgressed the pial surface, and was clearly in-
vading nervous tissue (Fig. 4). The spread of tu-
mour was far more extensive than appeared to the
naked eye. In the right cerebellopontine angle, tu-
mour was growing diffusely in the clefts between
cerebellar folia, and in one region was replacing
cerebellar cortex. Here, there was no way of de-
ciding whether a primary tumour in the cortex
had spread into the subarachnoid space, or
whether the cortex had been invaded from out-
side. There was no recurrence at the site of the
original operation. Diffuse subarachnoid spread
was seen in the Sylvian fissures and chiasmatic cis-
tern (Fig. 5), all around the brainstem, and at all
seven levels of spinal cord which were examined.
Sections of the scar from the cervical laminec-
tomy showed tumour both inside and outside the
spinal dura mater (Fig. 6). For the most part, the
tumour masses which were visible to the naked
eye could be regarded as local accentuations of a
diffuse spread. An exception to this was a small
globular mass of tumour, attached by a short
pedicle to the wall of the right lateral ventricle
(Fig. 7).
A striking feature, especially in the sections of

spinal cord, was the enormous dilatation of sur-
face veins, even in places where no tumour tissue

*
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FIG. 5 Case 1. Gyri recti and optic nerves in coronal plane. Tumour tissue is adherent to
cortex, optic nerves, and blood vessels. Myelin stain, X5.
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FIG. 6 Case 1. Section through laminectomy
scar, showing (from above down): sacrospinalis
muscle, scar tissue, tumour (arrows), dura mater,
arachnoid mater with tumour. H and E, X42.

was seen. Another was the frequent occurrence of
dilated veins lying in tumour at one end and in
nervous tissue at the other (Fig. 4).
There was necrosis, apparently due to ischae-

mia, of the posterior part of the lower cervical
and upper thoracic cord segments. In the upper
cervical region (Fig. 8) the whole cord showed
ischaemic damage, with loss of nerve cells, but not
total necrosis. Nerve roots, though heavily in-
vested by tumour, were not invaded.
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CASE 2

C. W. Male. Age at death, 53 years.

FIRST ADMISSION April 1960, to Bristol Neuro-
surgical Unit. He was admitted because of lassi-
tude, headaches, vomiting, and difficulty in walk-
ing for 10 weeks. Examination showed drowsiness,
disorientation, bilateral papilloedema, horizontal
nystagmus, ataxia, and a tendency to fall to the
right when standing or walking. A skull radio-
graph and a carotid angiogram were normal. Ven-
triculography revealed dilatation of the lateral and
third ventricles, with the aqueduct pushed forward
and the 4th ventricle pushed to the left. Posterior
fossa craniectomy disclosed a cyst in the infero-
medial part of the right cerebellar hemisphere,
containing a plum-coloured nodule about 21 cm
diameter. This tumour was excised completely.
Postoperative progress was smooth, but, because
histology suggested that the tumour was malig-
nant, radiotherapy was given to the posterior
fossa. He was followed up as an outpatient and re-
mained symptom-free for 14 years.

SECOND ADMISSION In July 1974 he was read-
mitted because of pain and stiffness in the neck,
and weakness of the right arm and leg, for two
months. Weakness was noted in all muscle groups
in the right upper limb, and of the right leg. Ten-
don jerks were depressed on the left. There was
no sensory abnormality.
Radiography and a myelogram showed marked

cervical spondylosis with obstruction opposite
C4-5 and C6-7 vertebrae, and areas of partial
hold-up of contrast medium in the upper thoracic
and lower lumbar regions. An EMI scan showed
marked dilatation of the lateral ventricles, the
third and fourth ventricles being normal. In July
1974, anterior cervical fusion of C4-5 and C6-7
vertebrae was performed. One month after opera-
tion he began to develop weakness and sensory
impairment of the left upper and lower limbs, and
progression of weakness of the right limbs. In
September 1974, a cervical laminectomy from C2
to C6 was carried out, the dura mater was
opened, the spinal cord was seen to be swol-
len, and at the level of the C5 vertebra there was
an irregular, fleshy mass overlying the dorsal as-
pect of the cord, mainly on the right, and extend-
ing anteriorly. No attempt was made to remove
the tumour, as there was no definable plane of
cleavage. Over the subsequent four weeks the
patient became tetraplegic, developed broncho-
pneumonia, and died.
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Anterior horn of right
lateral ventricle. A
globular tumour mass
is attached to the
inferomedial surface of
the ventricle by a short
pedicle. H and E, XI0.
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FIG. 8 Case 1. Section of cord
at segmental level C3. In
addition to the main tumour
mass, there are tiny clusters of
tumour cells attached to the
pia mater at many points. The
cord shows a mixture of
ischaemic necrosis and
Wallerian degeneration. Myelin
stain, X 7.
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NECROPSY FINDINGS There was extensive bilateral
pneumonia. Otherwise, the only abnormality out-
side the nervous system was the presence of a few
superficial yellowish nodules, less than 5 mm in
diameter, in the cortex of both kidneys.
The brain (1460 g) appeared normal externally,

except for some meningeal thickening at the base
and old surgical damage to the right cerebellar
hemisphere. Coronal slices of the cerebrum
showed only slight dilatation of the ventricles. On
slicing the cerebellum, two small, discrete tumours
were seen, one in the superior vermis, the other in
the cortex of the right lateral lobe. Each measured
about 1 cm in diameter, was well circumscribed,
and consisted of solid brownish tissue with large
vascular spaces but no associated cyst (Fig. 9).
The spinal cord was swollen throughout the cer-

vical and upper thoracic segments. From C4 to
C6 there was a mass lying in front of and on the
right side of the cord. Transverse sections showed
dark red tumour, adherent to the cord, without a
cleavage plane. At level C5 the tumour was 1 cm
thick, and had compressed the cord into a crescent
no more than 5 mm thick. Caudal to the tumour,
the cord tissue was softened and contained a
central syrinx. Below the upper thoracic region
the cord looked normal, but many of the nerve
roots, particularly in the lumbosacral region, were
studded with small nodules, and the leptomeninges
were diffusely thickened.

eSxtRa;*X v V

HISTOLOGY (1) Biopsy (F.B. 1046/60). The
tumour was a capillary haemangioblastoma, con-
taining small cysts and having a fine intercellular
reticulin pattern, abutting on but not infiltrating
cerebellar cortex. The presence of nuclear changes
resembling mitotic figures, and of rather numer-
ous giant cells with bizarre nuclei (Fig. 10), gave
rise to the suspicion of malignancy, for which the
patient received radiotherapy.

(2) Necropsy (N.P. 4399) The compressing tu-
mour at segmental level C5 was a typical capil-
lary haemangioblastoma, containing large and
small cysts and some very dilated blood spaces
(Fig. 11). It differed from the biopsy specimen in
the absence of giant cells. No mitoses were seen.
Nodules of similar tumour were adherent to pia or
arachnoid mater, or wrapped around spinal nerve
roots (Fig. 12); and microscopic collections of
similar tumour cells were seen adhering to the
meninges at all levels, from the chiasmatic cistern
down to the cauda equina. The tumour at C5 seg-
mental level had engulfed the pia mater of the
cord, but had not invaded the nervous tissue,
which merely showed distortion, local infarction,
and oedema.
The lesions in the cerebellum had the appear-

ance of primary tumours-that is, they were re-
placing cerebellar cortex, rather than invading it
from the surface. Microscopically, they resembled

FIG. 9 Case 2. Small isolated
haemangioblastoma in
cerebellar cortex; probably
a primary tumour.
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The kidney lesions had the appearance of clear-

celled adenomas (Fig. 13) without obvious malig-
nant features. The possibility that they were
metastatic deposits from the spinal tumour was
consi(lered, but dismissed.

DISCUSSION

We can find no parallel, in our experience or in
the literature, for the malignant behaviour of
the tumours in these two cases. There is no
reasonable alternative, in either case, to the
diagnosis of haemangioblastoma; the two types
of tumour which have at times been confused
with haemangioblastoma-renal carcinoma
and angioblastic meningioma-can be firmly
ruled out. To call them 'angiosarcomas' merely
because of their malignant behaviour would
solve no problems, as they do not differ micro-
scopically from the general run of benign
haemangioblastomas.

It is generally accepted that haemangioblas-
tomas are innocent tumours composed of ca-
pillary and other blood vessels, mixed with
interstitial cells, the origin of which is still de-
bated (Spence and Rubinstein, 1975); that they
occur most commonly in the cerebellum, some-
times in the spinal cord or spinal meninges,
and very rarely above the tentorium; that they
may be multiple, especially in cases with a
family history of the von Hippel-Lindau syn-
drome (Olivecrona, 1952); and that they are
sometimes associated with cysts or tumours in
unrelated viscera, with angiomatosis (or
haemangioblastoma) of the retina, and with
polycythaemia.

Malignant spread, distant metastasis, and
subarachnoid 'seeding' are said not to occur
(Russell and Rubinstein, 1971; Rubinstein,
1972). Recurrences after apparently complete
removal have been reported by Pennybacker
(1954), Palmer (1972), and others. In Penny-
backer's first case, a recurrent tumour had
grown to occupy most of the posterior fossa,
become attached to the tentorium, and spread
through the craniectomy scar into the neck
muscles and skin, but diffuse spread and dis-
seminated seeding were not observed. In many
cases, it is hard to decide whether or not the
'recurrent' tumour is an independent growth.
If the 'recurrence' is at a distant site, it is
generally assumed to be an independent tu-
mour; if it is at the original operation site, it is
assumed that the removal must have been in-
complete. This was thought to have occurred,
for instance, in the case reported by Vinas and

522

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.39.6.515 on 1 June 1976. D
ow

nloaded from
 

http://jnnp.bmj.com/


Malignant spread of haemangioblastoma: report on two cases

FIG. 11 Case 2. Section of fifth
cervical cord segment, distorted

lwF by tumour. Arrow indicates
anterior median sulcus of cord.

s Myelin stain, X5.

FIG. 12 Case 2. Upper thoracic cord
segment. There is degeneration of
descending fibres on the right (left side of
picture). Arrows indicate tumour tissue
attached to nerve roots and leptomeninges.
Myelin stain, X8.
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FIG. 13 Case 2. Clear-celled ad
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Horrax (1956) of recurrence i

after the first operation.

In our two cases, there wa

currence of the original tumc

there were two additional tumo

primary, in the cerebellar corl
it impossible to decide whethi

at segmental level C5 in case 2

spinal and brainstem tumoursi
independent growths or the r

nant spread from a single soui
ination of the smaller mening

of tumour tissue, with a distribu

sembling -that seen in meningea
sis, left no doubt that maligna
occurred, and that we were not
numerable primary tumours. I

was it possible to decide how mu

ficial tumour had arisen by con

and how much by 'seeding' in the subarach-
noid space; but there can be little doubt that in
case 1 the isolated pedunculated tumour in the
lateral ventricle (Fig. 8) is a seedling, presum-
ably carried upwards in a retrograde flow of
CSF caused by the presence of a ventriculo-
atrial shunt. The finding of extradural tumour
in the laminectomy scar in case 1 (Fig. 7) is
sufficient evidence that detached tumour frag-
ments were capable of implantation. If this is
so, one is bound to wonder whether some of
the 'multiple' tumours described in the litera-
ture may not in fact have been seedlings.
Both cases-especially case 1-showed enor-

*-4mous expansion of superficial small veins
draining either central nervous tissue or nerve
roots. How this change comes about is not
clear; but it is not peculiar to these cases. Dila-
tation of cerebellar veins in the neighbourhood

il2s-'3+h,waA.
of a haemangioblastoma is commonly observed
at operation, and demonstrated angiographi-
cally (Olivecrona, 1952).

fI.e,,.^e Regarding the management of such cases as

V
these, there is little to be said. Both, in the
later stages, were well beyond the scope of sur-

*;^-gical treatment. In case I there was no evi-
dence, either clinical or histological, that radio-

tenoma in renal therapy had exerted any effect on the tumour
tissue.

In reviewing the slides of the original biop-
sies, we have not observed any histological
feature which could be used to predict similar

'n situ 22 years malignant spread in other cases of haemangio-
blastoma.
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