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Superficial siderosis due to papillary glioneuronal tumor
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Abstract

Superficial siderosis of the central nervous system is a rare, progressive, irreversible and debilitating neurological disease characterized
by the deposition of haemosiderin in the leptomeninges and the subpial layers of the brain and spinal cord. The main clinical findings are
progressive bilateral sensorineural hearing loss, cerebellar ataxia and pyramidal tract signs. The present report describes a 49-year-old
woman who presented with intermittent headache of 5 years duration. The pain had become more severe in the previous 6 months. Neu-
rological examination revealed nothing abnormal. Computed tomography showed a cystic mass with apparent internal haemorrhage in
the right frontal lobe and T,-weighted magnetic resonance imaging showed material of low signal intensity coating the entire surface of
the brain. The mass was completely excised via craniotomy. A histopathological study identified the mass as a papillary glioneuronal
tumour. The patient recovered well and is still neurologically normal 1 year later. This is the first documented case of superficial siderosis

caused by this type of tumour.
© 2006 Elsevier Ltd. All rights reserved.

Keywords: Ataxia; Papillary glioneuronal tumour; Siderosis

1. Introduction

Superficial siderosis (SS) of the central nervous system
(CNS) is a rare disease in which haemosiderin is deposited
in neurological tissues. The deposition occurs in the set-
ting of recurrent chronic subarachnoid haemorrhage.
Such bleeding is usually caused by a vascular malforma-
tion or tumour in the CNS."™ In a small number of cases,
the haemorrhage results from traumatic cervical nerve
root avulsion or neurosurgical intervention.'>® Long-
term exposure to haemoglobin and its breakdown prod-
ucts in cerebrospinal fluid (CSF) causes ferritin and
haemosiderin to accumulate in the leptomeninges, the
subpial microglia, the subependyma of the cerebral ventri-
cles and in Bergmann’s cells of the cerebellum. This even-
tually results in destruction and demyelination of CNS
tissues, changes that manifest clinically as bilateral senso-
rineural hearing loss, ataxia, pyramidal signs and
myelopathy.”:8

Papillary glioneuronal tumours are low-grade neo-
plasms that were first described in 1998.° These masses
contain both glial and neuronal elements and are consid-
ered a variant of ganglioglioma. Most papillary glioneu-
ronal tumours are periventricular and contain
macrocysts.” Scattered haemosiderin deposits and haemo-
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siderin-laden macrophages have been observed with these
lesions; however, this is the first report of SS caused by
intratumoural or subarachnoid haemorrhage from such a
tumour.

2. Case report

A 49-year-old woman presented with intermittent
headache of 5 years duration. The headache had gradu-
ally become more severe over the past 6 months. Apart
from headache, all physical and neurological findings on
admission were normal and the results of routine labora-
tory tests were unremarkable. Non-contrast computed
tomography showed a large cystic mass with internal
haemorrhage in the right frontal lobe and T,-weighted
magnetic resonance imaging (MRI) showed material of
low signal intensity coating the entire surface of the
brain, including the brainstem (Fig. 1), cerebellum and
sylvian fissure. The appearance was consistent with hae-
mosiderin deposition. The mass was completely excised
via craniotomy and the cerebral cortex appeared normal
at surgery.

Pathological examination of the surgical specimen re-
vealed haemosiderin-laden macrophages and intra- and
extracellular haemosiderin deposits surrounding a cystic le-
sion (Fig. 2a). Small cuboidal cells lining the hyalinized ves-
sels were identified as the neurocyte component of the
tumour (Fig. 2b). These cells were positive for synapto-
physin (Fig. 2¢) and immunoreactivity with glial fibrillary
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Fig. 1. (a) Computed tomography demonstrating intratumoaral haemorrhage; (b) T,-weighted axial magnetic resonance image clearly showing
hypointense material covering the entire brain.

Fig. 2. (a) Intra/extracellular haemosiderin deposits around the cystic lesion (haematoxylin and eosin (H&E); original magnification x 200). (b) Small
cuboidal cells lining the hyalinized vessels comprised the neurocyte component of the tumor (H&E; original magnfication x 200). (c) Cells in the neurocyte
component were positive for synaptophysin (immunostaining for synaptophysin; original magnification x 400). (d) Glial fibrillary acidic protein (GFAP)
immunoreactivity identified the astrocyte component of the tumour (immunostaining for GFAP; original magnification x 400). This figure is available in
colour on www.sciencedirect.com.

acidic protein in other regions identified the astrocyte com- Four days after the operation, the patient was discharged
ponent of the tumour (Fig. 2d). The histopathological and  in good condition with full mobility and no neurological def-
immunohistochemical findings were consistent with a diag-  icits. One year after surgery, she was still neurologically nor-

nosis of papillary glioneuronal tumour. mal and MRI showed no evidence of tumour recurrence.
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3. Discussion

Superficial siderosis of the CNS is a very rare disease
characterized by haemosiderin deposition in the leptome-
ninges, subpial tissue and spinal cord.'*** As noted above,
the haemosiderin build-up occurs during repeated episodes
of subarachnoid bleeding. A patient who is chronically ex-
posed to such haemorrhage may develop SS.”

In a very recent report, Cohen-Gadol et al.' described a
patient who was diagnosed with SS of the CNS 9 years
after anterior cervical spine surgery. They suggested that
the operation may have created corridors of commu-
nication between a haemorrhagic source and the CSF
pathways. Previous reports have documented bilateral
sensorineural hearing loss, ataxia and pyramidal dysfunc-
tion in patients with this condition, and these signs may
precede the clinical presentation by more than 10
years.>> 319 Other possible clinical features include pro-
gressive dementia, anosmia, anisocoria and a range of sen-
sory signs. Some patients exhibit extra-ocular motor
palsies, neck or back ache, sciatica or lower motor neuron
signs.® The signs and symptoms are usually progressive
and irreversible.” This present patient’s sole presenting
complaint was headache.

Magnetic resonance imaging is the most valuable radio-
logical modality for diagnosing SS in the CNS."*>!'"14 The
T,-weighted images show the typical appearance of a thin
layer of hypointense signal lining the surfaces of the sylvian
fissure, brainstem, medulla oblongata, cerebellar hemi-
spheres and sulci of the vermis of the cerebellum.'*!? In
the present case, we observed this characteristic pattern of
hypointensity over the entire brain surface and it was most
prominent over the brainstem, cerebellum and sylvian fis-
sure. Computed tomography has low specificity and sensi-
tivity for identifying SS of the CNS;® however, this
modality often demonstrates cerebellar atrophy in affected
patients.!! Matsuyama et al.'® investigated one individual
with SS using iodoamphetamine-single photon emission
computed tomography (IMP-SPECT) and observed an
areas of low perfusion where haemosiderin was heavily
deposited.

Analysis of the CSF can be valuable in cases of sub-
arachnoid haemorrhage, as the fluid may contain elevated
levels of ferritin and ionic iron.* Weller et al.'® measured
serum and CSF transferrin and lactoferrin levels using en-
zyme-linked immunoassay and nephelometry in patients
with SS and found elevated lactoferrin in the CSF. The
finding of xanthochromic CSF in a patient with typical
clinical features of SS strongly supports the diagnosis.'*

There is no specific treatment for SS of the CNS. Med-
ical management is usually dictated by the patient’s pri-
mary pathology. Fearnley et al.® treated their small
group of patients with iron chelation therapy and re-
ported no success. In the present case, we removed the
mass via craniotomy and the patient showed no neurolog-
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ical deterioration 1 year after surgery. However, the pres-
ent patient did not show typical symptoms of SS. We
suspect that her positive clinical outcome was more clo-
sely linked to early stage disease and the benign nature
of the tumour, as opposed to timely neurosurgical treat-
ment alone.

In conclusion, this is the first reported case of SS caused
by a papillary glioneuronal tumour. The case is extremely
unusual, as these benign tumours rarely cause intratumoral
or subarachnoid haemorrhage. Although SS of the CNS is
uncommon, detection on neuroradiological screening
should alert the physician to this possibility. Early diagno-
sis and intervention are extremely important for any indi-
vidual with SS of the CNS, because the symptoms are
usually progressive and irreversible.
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