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Neoplastic angioendotheliosis: a case of subacute
dementia with unusual cerebral CT appearances and a
review of the literature
RS G KNIGHT,* P ANSLOW,t J M THEAKERt
From the Department ofNeurology, Northern General Hospital, Edinburgh,* Departments ofNeuroradiology,j
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SUMMARY A 62 year old woman presented with subacute dementia and hemiparesis which
progressed to death with terminal seizures over 5 months. A cerebral biopsy specimen and necropsy
showed the features of neoplastic angioendotheliosis which proved to be lymphomatous. Cerebral
CT showed multiple low density areas in the white matter with striking enhancement after high-dose
intravenous contrast administration. There was temporary clinical improvement with prednisolone
therapy. The clinical features, cerebral CT appearances and partial response to treatment are dis-
cussed, with a review of the relevant literature.

Neoplastic angioendotheliosis (malignant angio-
endotheliomatosis or proliferating systematised
angioendotheliomatosis) is a rare disorder and its pre-
cise nature is uncertain. Pfleger and Tappeiner' 2 felt
that is was a diffuse malignant proliferation of endo-
thelial cells and others have agreed.36 However,
some authors have suggested that it may represent
vascular dissemination of a focal primary tumour.
Dolman et al reported two cases in which careful nec-
ropsy revealed a small thyroid and pancreatic car-
cinoma respectively, suggesting that, in other cases,
small primaries might have been missed.7 Beal and
Fisher felt that intravascular metastasis was a more
likely explanation than a widespread primary endo-
thelial cell proliferation.8 There have been reports
suggesting that the condition might be lympho-
matous.9 'l Fievez et al reported a case with nec-
ropsy findings of mitral stenosis and endocarditis,
suggesting that the vascular lesion had a unique
inflammatory nature rather than a neoplastic one."2
Pasyk and Depowski reported a case in a 5 month old
infant and suggested that the condition might have
two forms: a relatively benign inflammatory or vascu-
litic form and a more serious truly malignant vari-
ety. 13 From a patho-aetiological point of view,
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neoplastic angioendotheliosis may represent a heter-
ogenous condition.
Many reports have been concerned with der-

matological manifestations4 10 12 14 15 but neuro-
logical manifestations are common, particularly a
subacute progressive dementia.8 16 The purpose of
this communication is to report a further case, and to
describe cerebral CT appearances not previously
reported in this condition. This case proved to have a
lymphomatous basis and temporary improvement
coincided with steroid therapy. The discussion
includes a review of the relevant literature.

Case report

A 62 year old right handed woman presented with subacute
dementia. Eight weeks before her first admission to the neu-
rological unit, she became unable to tell the time from her
watch and, on getting into a car, had difficulty in under-
standing whether or not her left leg was inside the vehicle.
She became unable to understand how to get out of the bath
and could not dress herself. Domestic tasks became impos-
sible; she was no longer able to understand simple financial
transactions; she became forgetful and it was unsafe to leave
her alone in the house. She complained of non-specific visual
difficulties and had a few sudden brief attacks of flickering
lights in her left field of vision. She remained mobile and
continent. There was no significant past medical history save
for tuberculosis 40 years previously. Both her parents had
died of tuberculosis and a sister had died, aged 33, of Hodg-
kins lymphoma. She had received no recent medication, was
a non-smoker and drank little alcohol.
On admission, general examination was unremarkable
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Neoplastic angioendotheliosis: a case ofsubacute dementi

Fig I (a & b) Two representative slicesfrom the initi
which have a periventricular distribution in the white m,

with a normal cardiovascular system and a blood pressure of
120/80 mm Hg. She was disorientated in time but knew the
month and year and was orientated in place and person.
Mental arithmetic ability was poor and constructional abil-
ity was severely impaired with dressing apraxia. Her knowl-
edge of current affairs was reasonable and there was no
dysphasia but she did not appear to have full insight into her
difficulties. Other findings consisted of left visual and
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ia scan. Note the poorly defined low density areas
!atter.

somatosensory inattention, combined with a minimal left
hemiparesis and a left extensor plantar response. No prim-
itive reflexes were elicited. Her gait was slightly and non-
specifically unsteady.
Normal investigations included blood urea, electrolytes,

calcium, glucose levels, liver function tests, thyroid function
tests and serum B12 and folate levels. TPHA and VDRL
tests were negative. A full blood count was normal but the

Fig 2 (a & b) Two comparable slicesfrom the high dose-delay scan. Note the general increase in brain
CT density caused by the high contrast dose (identical imaging factors), and the bright enhancement which
has occurred mainly in the middle of the previous low density areas. Some of the lesions (particularly left
frontal) have tended to spread along the ventricular walls.
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ESR was raised at 52 mm/h with a C reactive protein of 1-2
mg/dl (normal level < 0 8). This was initially explained on
the basis of an incidental proteus urinary tract infection and
a repeat ESR was normal at 17 mm/h. Antinuclear, smooth
muscle, mitochondria and gastric parietal cell antibodies
were negative. A chest radiograph showed changes thought
to represent old tuberculosis. An ECG and echocardiogram
were normal. The initial cerebral CT scan (fig la, b) showed
multiple poorly defined areas of low density which were
confined quite specifically to the major white fibre tracts.
Some of these lesions appeared to spread alongside the ven-
tricles; none of them involved the cortical grey matter or
exhibited any mass effect. A routine dose of intravenous
contrast (containing 19 g of iodine) produced no appreciable
change, but the findings after a high dose of contrast (con-
taining 75 g of iodine) scanning after a delay of one hour,
were dramatic. Multiple flares of enhancement occurred
within the previous low-density regions. Some of the
enhancement was seen to spread along the ventricular walls
(fig 2a), whilst other enhancement was seen well clear of
them (fig 2b). The clinical picture was atypical for multiple
sclerosis but the enhancing CT lesions were thought to be
suggestive of those described in multiple sclerosis.
A lumbar puncture yielded CSF under normal pressure

with a protein of 0-72 g/l but otherwise with normal constit-
uents. The CSF IgG was 4-6 mg/dl with an IgG/albumin
ratio of 15%. Oligoclonal banding studies showed faint IgG
bands in the gamma 1 and 2 positions although these were
not typical for multiple sclerosis. Antibody titres to poly-
omaviruses were 1:40 to BK virus and 1:160 to JC virus in
the serum, and < 1:20 to both in the CSF. Her clinical state
rapidly worsened. Within one week of admission, she was
incontinent of ur'ine and faeces, unable to stand or walk,
with a left hemiparesis and a left homonymous hemianopia.
She was totally disorientated in place and time and unable to
cooperate with even the simplest of constructional tests. A
left grasp reflex was present.

Knight, Anslow, Theaker
In view of this deterioration and in the absence of an alter-

native diagnosis to that of possible multiple sclerosis, she
was commenced on treatment with oral prednisolone (100
mg per day). Isoniazid (300 mg per day) and pyridoxine were
also given because of her past history of tuberculosis. Within
3 days of starting treatment, there was obvious im-
provement. She was nearly fully orientated in time, able to
draw a clock face (though without numbers in the left upper
quadrant) and walking with only a mild left hemiparesis. As
her prednisolone dose was decreased over the next 4 weeks,
her clinical state fluctuated with variable degrees of con-
fusion but there was no overall deterioration and she re-
mained mobile and continent. Five weeks after admission,
she was transferred to a hospital nearer her home, taking 20
mg of prednisolone a day. At this point, she was slightly
confused at times, had a mild left hemiparesis with a left
homonymous hemianopia, dressing apraxia and very poor
constructional ability. She was, therefore, in a condition
generally similar to that at the time of her admission. Over
the next 2 weeks she progressively deteriorated, becoming
mute and innaccessible with generalised tonic clonic sei-
zures. She was transferred back to the neurological unit and
her prednisolone dose increased to 60 mg per day. On read-
mission, she was mute and probably cortically blind with no
response to commands. There were no spontaneous move-
ments of the left limbs, and tone was generally increased
with hyperreflexia and bilateral extensor plantar responses.
A repeat cerebral CT showed no material change from the
admission study. Repeat ESR estimations were elevated be-
tween 37 and 85 mm/h. A lumbar puncture yielded CSF
under normal pressure with a protein of 1-2 g/l, 4 lympho-
cytes and 2 polymorphs. After an initial minor im-
provement, a biopsy of the right frontal lobe was performed
which is described below. Despite continued prednisolone
treatment and phenytoin therapy, she deteriorated over the
ensuing 2 weeks with evidence of inappropriate ADH secre-
tion, hyperglycaemia, bronchopneumonia, urinary tract in-
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Fig 3 Section of brain at necropsy showing area of haemorrhagic infarction and
several blood vessels distended by neoplastic cells. The insert shows neoplastic cells at
higher power. They are non-cohesive and many show prominent nuclear clefts.
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fection and frequent focal and generalised seizures, and died
about 5 months after the onset of symptoms.

Pathology

The appearances of the brain on biopsy and at nec-
ropsy were similar. There were multiple small infarcts
of varying age, many recent and some appearing hae-
morrhagic. These had a widespread distribution
throughout the brain and spinal cord, affecting the
cortex and subcortical white matter of the cerebral
hemispheres. The most striking microscopic change
was distension and occlusion of many of the small
cerebral and meningeal blood vessels by non-cohesive
neoplastic cells. These were large with a high nuclear-
cytoplasmic ratio and many showed prominent nu-
clear clefting (fig 3). Mitotic figures were abundant.
These neoplastic cells usually appeared distinct from
normal flattened endothelium and only occasional
extravascular cells were noted.

Significant findings outside the nervous system in-
cluded the distension and occlusion of small blood
vessels of the lung, kidney and adrenal glands by sim-
ilar neoplastic cells, with minimal extravascular
spread. No solid tumour deposits were recognised.
The liver, spleen and bone marrow showed no such
involvement and a paratracheal lymph node showed
cells in the subscapular sinuses, but no disturbance of
nodal architecture. The pathological appearances
were similar to many of the previously published
cases of neoplastic angioendotheliosis. Immuno-
histological investigation of the neoplastic cells

in our patient are now increasingly seen in many
patients undergoing CT scanning. This reflects
improvements in CT technology, particularly in the
software. This particular distribution of low density
(with cortical sparing) is not that usually seen in the
more common causes of cerebral infarction (throm-
boembolism and atheroma) and, in our patient,
the cardiovascular examination, ECG and echo-
cardiogram were normal. This scan appearance is
however seen in older patients, particularly if hyper-
tensive, when the essential pathology is thought to be
Binswanger's encephalopathy, that is, a small vessel
occluding phenomenon. Our patient was normo-
tensive and there was no clinical evidence of another
cause of widespread small vessel disease such as a vas-
culitis. Similar changes are seen however in multiple
sclerosis and the use of high dose delayed scan has
been shown to be valuable in the CT diagnosis of this
condition. 7 The dramatic enhancement that oc-
curred in our patient intially lead us to consider a
diagnosis of multiple sclerosis but in the light of the
known pathology, the CT appearances are now
readily explicable. Small vessel occlusion by angio-
endotheliosis causes local infarction and thus formed
the basis of the low density lesions seen on the plain
scan. The lack of enhancement using a "routine" con-
trast dose is only to be expected in infarcted tissue.
The enhancement seen on the high dose delayed scan
must represent contrast leakage through the abnor-
mal vessels and probably therefore reflects the actual
distribution of tumour within the cerebral vascu-
lature.

showed strong evidence of a B lymphoid origin, with Previously reported cerebral CT appearances, in 10
lambda light chain restriction indicating mono- cases of neoplastic angioendotheliosis, consist of nor-
clonality. These results and their significance are to be mality,8 cortical atrophy3 16 and areas of low attenu-
published in full elsewhere, as part of a pathological ation.68 16 18-20 In one case ith
study of neoplastic angioendotheliosis. on two occasions, the principal clinical features were

not those of cerebral disease,8 LeWitt et al described
focal atrophy of the right medial parietal region as the

Discussion only CT abnormality at 9 months in a case with obvi-
ous dementia, but at 13 months, a repeat scan showed

This 62 year old woman presented with subacute small bilateral focal lucencies.'6 Petito et al reported
dementia and signs indicating particular right cere- only mild cortical atrophy in a 66 year old woman at
bral hemisphere dysfunction. Cerebral CT showed around 6 months of illness with dementia.3 The low
multiple white matter low density lesions and the attenuation areas have generally been regarded as in-
diagnostic possibilities of progressive multifocal leu- farcts but, in one case, bilateral basal ganglia abnor-
coencephalopathy, multiple sclerosis and multiple malities were thought to be tumours and at necropsy
cerebral infarcts were considered. There was no evi- they proved to be tumour masses with cells identical
dence of any disease that would predispose to to those found in the abnormal blood vessels.8 The
progressive multifocal leucoencephalopathy and the low attenuation areas are generally in the white
raised CSF protein was considered a relative point matter but some may additionally involve the cor-
against this diagnosis. Antibody titres did not suggest tex.8 18 Enhancement (with routine contrast dose) has
an infection with polyomavirus, but such titres have been reported on only one occasion where there were
limited value in the diagnosis of progressive multi- large areas of low attenuation with mass effect.20
focal leucoencephalopathy. There has been no previous report of a high dose-
The kind of unenhanced white matter lesions seen delay scan in this condition.
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Clinical features

In over 40 reported cases of neoplastic angio-
endotheliosis, there are 20 with predominantly neu-
rological features.3 6-8 16 18-25 Clinical details were
given for 16 cases; nine were men and seven women
with a mean age at onset of 60 (range 42 to 79). All
proved fatal within a mean period of 10 months from
onset (range one to 33 months). Progressive subacute
dementia is the commonest neurological man-
ifestation, being the main feature in over three quar-
ters of such cases. There are no consistent specific
features, patients presenting with memory loss, cog-
nitive failure and confusion but there are often partic-
ular deficits such as apraxia, aphasia and sensory
inattention. Signs of multifocal CNS disease are usu-
ally present but, from a clinical viewpoint, cerebral
involvement is often asymmetrical, as in our
case. In four cases hemiparesis was a prominent
feature3 16 23 25 and two reports specifically mention
a visual field defect.3 16 In five cases, the illness began
with a history suggestive of transient ischaemic at-
tacks.3 8 20 25 Reinglass et at23 described a case
presenting as a stroke progressing to a dementia and
there are two reports of a stroke-like event in the
course of the illness.3 18 Clinical features of spinal
cord involvement are common, being described in at
least six cases,3 8 18 22 24 25 in one case being the sole
manifestation of the condition.22
Our case presented with a typical clinical picture

although seizures are not common. Beal and Fisher8
reported seizures as a terminal feature in one of their
cases considering it to be a unique event but Strouth25
had in fact earlier reported terminal convulsions. Sun-
ohara et al reported seizures relatively early in one
case.18 On the first two occasions the fits were coin-
cident with intravascular administration of contrast
medium, for cerebral CT and cerebral arteriography.
Following the latter, there was a stroke-like deterio-
ration and the authors proposed that intravascular
contrast in this condition might predispose not only
to fits but also to vascular occlusion. Our patient re-
ceived intravenous contrast on three occasions, on
two in high doses, without convulsions or deterio-
ration. Cerebral arteriography without subsequent
acute clinical deterioration has been reported several
times.3 7 8 16 LeWitt et alt6 described multifocal arte-
rial stenoses on angiography, but this remains a
unique observation.
Our patient became cortically blind and this has

been reported on only one previous occasion.18
Braverman and Lerner reported a case with visual
problems due to uveitis who also developed a sensori-
neural deafness.26

Papilloedema has been described in only one case.7
Dolman et at7 reported a case initially diagnosed as

Knight, Anslow, Theaker

Guillain-Barre syndrome and Scott et al4 described
facial weakness in a case with predominantly der-
matological features. Elevations of the ESR and CSF
protein are well recognised features.3 8 The elevated
ESR initially fell and became elevated again only rela-
tively late into the illness when its diagnostic
significance was doubtful. At necropsy, there is usu-
ally evidence of systemic involvement, particularly
affecting the lungs, kidneys, heart, adrenal glands and
skin3 but there are two reports of neoplastic angio-
endotheliosis confined to the CNS, in one case in-
volving the spinal cord alone.22 24 There are usually
few clinical indications of extra-neural involvement in
cases presenting with CNS symptoms.

Treatment

Steroid (prednisolone or dexamethasone) treatment
has been mentioned in reports of 12 cases of
neoplastic angioendotheliosis with predominantly
neurological problems, with temporary improve-
ment in 10 although all cases eventually
died.3 6-8 18 2021 23 In two cases there was no
response3 2' and many reported responses were brief
and minor or not described in any detail. In three
cases, however, fairly remarkable temporary success
was claimed with relapse on cessation of treatment or
reduction in dose, followed by improvement on
reinstatement of treatment.7 18 23 It should be
stressed that all three cases eventually deteriorated
and died despite treatment. There is, therefore, anec-
dotal evidence for a partial and temporary response
to corticosteroid therapy. Although steroids might
affect the fundamental pathological process in lym-
phomatous cases such as this, there are other possible
explanations for their limited usefulness. Firstly, there
might be benefit in the presence of cerebral oedema
with associated mass effect. The cases of Dolman et al
and Reinglass et al had evidence of this and in the
former there was associated papilloedema which re-
solved on steroid treatment.7 23 Ansbacher et at20 re-
ported "partial alleviation" with steroids in a case
showing CT scan lesions with mild mass effect but
Wick et at6 reported no steroid response in two cases
with similar appearances. Secondly, the adrenal
glands are a common site of systemic involvement
and it has been suggested that there might be clin-
ically significant adrenal hypofunction in some
cases.6 Beal and Fisher's first case presented with
cerebral features and was indeed found to be Addi-
sonian with bilateral adrenal tumour masses.8 There
was an obvious remission before re-presentation with
a myelopathy on treatment with prednisolone and
chemotherapy. Reinglass et al reported very rapid
response to steroid therapy, with great improvement
within 12 hours of treatment on one occasion and
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within 24 hours on another. In our case, there was no
evidence of oedema or mass effect associated with the
cerebral lesions and no clinical indications of adrenal
hypofunction at the time of response to the steroid
therapy. Later in the illness, she became hypo-
natraemid but this was attributed to inappropriate
ADH secretion and there was no response to an
increase in the prednisolone dose. The evidence in the
literature for steroid responsiveness is open to
criticism. -Some of the reported benefit is minor and,
in our case, there was a definite fluctuation in her
clinical state which made objective assessment of
possible treatment response difficult, although the
change in our patient's condition after commence-
ment of steroids was quite impressive. In addition, if
the main pathological basis of cerebral involvement
is infarction, then one might expect short-term
improvement without treatment. In the case reported
by Sunohara et al,18 the initial improvement occurred
after a stroke-like event complicating cerebral angio-
graphy and the commencement of steroid therapy
might conceivably have been co-incidental. In addi-
tion, LeWitt et al16 reported a case with only slight
deterioration over 20 months without treatment after
an initially subacute presentation with dementia. A
cerebral biopsy in the middle of her illness showed
infarcts with the features of neoplastic angio-
endotheliosis, but at necropsy the cerebral vascular
lesions had almost entirely regressed.

It has been suggested that the purely der-
matological cases have a better prognosis and re-
sponse to steroids than the ones with systemic and
neurological involvement22 but some such cases have
proved fatal. 12 Complete remission has been de-
scribed in some cases with predominantly or solely
dermatological features, but the treatment has usually
included chemotherapy with agents such as vin-
cristine, methotrexate and cyclophosphamide.4 14
Given that there is probably a lymphomatous basis to
at least some cases and that the disease process is ba-
sically an intravascular one, chemotherapy should be
considered in future cases with neurological features.
The lymphomatous basis of this case was not appar-
ent before detailed histopathological study was un-
dertaken and lymphoma might prove to be a
commoner cause of neoplastic angioendotheliosis
than suspected at present.

Conclusion

A 62 year old lady died after 5 months of illness char-
acterised by a subacute dementia, hemiparesis, visual
impairment leading to cortical blindness and fits with
the pathological findings of neoplastic angio-
endotheliosis. Diagnosis of this rare condition is
difficult in life and the three most useful non-invasive

investigations consist of an ESR estimation, CSF ex-
amination and cerebral CT. We have described a
striking CT appearance and suggest that a high dose-
delay scan be performed to elucidate white matter dis-
ease in patients with subacute dementia. Cerebral
biopsy seems to be the only method of firm diagnosis
in cases with cerebral features. As in some other re-
ported cases, there was a temporary improvement
with prednisolone therapy which might be explained,
at least in part, by the lymphomatous nature of the
condition. The variable response to treatment de-
scribed in the literature might reflect the probability
that neoplastic angioendotheliosis is a pathologically
heterogenous condition. This is a further case which
proved to be a form of lymphoma on immuno-
histological examination. Detailed histoiogical exam-
ination should be made of biopsy or necropsy
material from cases of neoplastic angioendotheliosis
with particular respect to identifying lymphoma as
this could lead to more rational and successful ther-
apy. Future cases should perhaps be treated with
chemotherapeutic agents used in the treatment of
lymphoma in addition to, or instead of, prednisolone.

We are grateful to Dr J Oxbury for allowing us to
study his patient and for his helpful comments during
the preparation of this manuscript and to Dr M Esiri
for performing the necropsy.
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