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Short report

Intracranial calcified deposits in neurofibromatosis
W F M ARTS,* K J VAN DONGENt

From the Departments ofNeurology* and Radiology,t University Hospital Rotterdam Dijkzigt, Rotterdam, The
Netherlands

SUMMARY Three patients with the central type of neurofibromatosis, who on CT showed multiple
subependymal calcified deposits, are presented. The literature on intracranial non-tumourous
calcifications in neurofibromatosis is briefly reviewed. On the basis of our findings and the
literature, it is proposed that such intracranial calcified deposits may be part of the
neurofibromatosis syndrome and are caused by calcium deposits in glial proliferations, analogous
to the calcified deposits seen in tuberous sclerosis.

Recently, neurofibromatosis (Von Recklinghausen's
disease) has been separated into a "classical" or
"peripheral" and a "central" or "acoustic" type.' -3
Non-tumorous intracranial calcified deposits have
been described both in central and peripheral
neurofibromatosis.4 5 Nevertheless, such calcified
deposits have so far not been recognised as a possible
part of the syndrome.
Jacoby et a14 described a patient (no. 8) with

peripheral neurofibromatosis who on CT showed
parenchymatous calcification in the right cerebellar
hemisphere (not histologically verified) and punctate
calcification at the level of the foramina of Monro.
Another patient (no. 13) was described as having a
lesion of calcific density in the temporal horn of the
right lateral ventricle, and a third (no. 18) with tha-
lamic calcification, but CT scans were not shown.
Vouge et a15 described a patient (no. 1) with pre-

sumably the central type of neurofibromatosis, who
on CT showed punctate calcification in the wall of the
third ventricle. Another patient (no. 2), with periph-
eral neurofibromatosis, showed two areas of nodular
calcification within the left basal ganglia. These
authors considered their patients to have both
neurofibromatosis and tuberous sclerosis.

Finally, Boruta et al6 showed a CT scan of a patient
with central neurofibromatosis with bilateral acoustic
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neuromas. This patient clearly had subependymal
calcification in the right lateral ventricle, but the
authors do not mention this in the text.

In this paper, we present three non-related patients
with the central type of neurofibromatosis, who
showed typical non-tumorous calcified subependymal
deposits. On the basis of these findings and the pre-
vious literature, we propose that non-tumorous intra-
cranial calcified deposits may be a, albeit rare, sign in
neurofibromatosis.

Case reports

Patient 1, a normally intelligent girl who had never had con-
vulsions, was seen at age 13 years because of left foot drop.
Hearing at the time was normal. She was a slim and small
girl, showing multiple subcutaneous nodules, but only two
cafe-au-lait spots. Cutaneous or ocular signs pointing to
tuberous sclerosis were not found. A biopsy of one of the
nodules was diagnostic of neurofibromatosis. A CT scan
showed bilateral acoustic nerve tumours and multiple sub-
ependymal calcified deposits (fig 1). These calcifications did
not have a space-occupying effect. Adminstration of intra-
venous contrast media did not produce enhancement around
them. At age 15, the appearance of the deposits was
unchanged. Examination of the mother and sister revealed
no signs of neurofibromatosis; the father could not be
examined.
Patient 2, a normally intelligent girl who had never had con-
vulsions, was seen at age 13 years because of decreased hear-
ing on the left, and later on the right. Examination revealed
multiple subcutaneous nodules, scoliosis, and left-sided
hypotrophy. In Wood's light, neither caf&-au-lait spots nor
depigmented macules were seen. No other cutaneous or ocu-
lar signs of tuberous sclerosis were present. A biopsy of one
of the nodules revealed a schwannoma. A CT scan showed
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Fig 1 Contrast-enhanced CT scan ofa 13-year-old girl with neurofibromatosis, showing multiple subependymal calcified
deposits (a, b).

bilateral acoustic nerve tumours, causing a triventricular
hydrocephalus, and multiple subependymal calcified de-
posits (fig 2), without a space-occupying effect or abnormal
contrast enhancement. Family investigation was not
possible. In the family of the paternal grandmother,
neurofibromatosis was said to occur frequently.
Patient 3, a girl of normal intelligence, suffered from
decreased hearing on the left at the age of 20 years. Symp-
toms and signs of increased intracranial pressure were

present. CT showed a non-communicating hydrocephalus, a

left cerebello-pontine angle tumour (proving to be a schwan-
noma), an enlarged internal meatus on the right, suggestive
of an acoustic nerve tumour, and calcified processes near the
right sphenoid bone, the crista galli, and around the intra-
orbital portion of the left optic nerve (probably three menin-
giomas). Multiple subependymal calcified deposits were

present in the walls of the ventricular system. Neither cuta-
neous nor ocular signs of tuberous sclerosis were present.
She did not have epilepsy. The family history revealed that
her father had died from a brain tumour at the age of 29
years.

Discussion

The three patients described here bring the total num-

ber of patients with neurofibromatosis and non-

tumorous intracranial calcified deposits described so

far to nine, four with the peripheral and five with the
central type of neurofibromatosis. Of these, seven

patients showed calcified deposits related to the ven-

tricular walls. Such deposits have hitherto been con-

sidered typical of tuberous sclerosis; they also occur

in congenital infections, but the CT appearance and
location of the latter are different. Moreover, our

patients had no signs pointing to a congenital infec-
tion, and Jacoby et al4 and Vouge et al5 mention no

symptoms or signs suggesting any of these affections.
A diagnosis of tuberous sclerosis seems highly
unlikely in our patients since none of them had any of
the common clinical, cutaneous or ophthalmological
abnormalities usually occurring in this disorder.
Therefore, we suggest that in these seven patients the
calcified deposits are not caused by tuberous sclerosis
or any congenital infection.
The basal ganglia calcification in the two other

patients4 5 may have been part of the
neurofibromatosis syndrome, but they could also
have been coincidental, as asymptomatic basal gan-
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Fig 2 Contrast-enhanced CT scan ofa 13-year-old girl with neurofibromatosis showing a CSF circulation disorder caused by
bilateral acoustic neuromas, and multiple subependymal calcified deposits (a, b).

glia calcification is known to occur in otherwise
healthy people as a chance finding.7

It is likely that such non-tumorous calcified depos-
its may also occur in other parts of the brain, for
example the hippocampus or the cerebellum. It is of
course very important in these cases to differentiate
between non-tumorous calcified deposits and
tumours with partial calcification.

Although we do not have pathological
confirmation, it is tempting to speculate about the
pathological basis of non-tumorous calcified deposits
in neurofibromatosis. In tuberous sclerosis, these
deposits are known to occur in glial proliferations,
which are considered to be hamartomatous, non-
tumorous lesions. From the few existing pathological
investigations of the brain itself in
neurofibromatosis,7-10 it is known that these glial
proliferations do occur, although they seem to be
rather a rare event.8 It seems logical to assume that
calcification of such glial proliferations could occur as
well in neurofibromatosis as in tuberous sclerosis.

Therefore, we propose that non-tumorous intra-
cranial calcified deposits, especially subependymal
deposits, in patients with neurofibromatosis are not

an expression of another, coincidental disorder, but
are a part of the protean neurofibromatosis syn-
drome. They are probably caused by calcium deposits
in hamartomatous glial proliferations.
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