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ARTICLE INFO ABSTRACT

Article history: Superficial siderosis of the central nervous system is a chronic condition characterized by
Received 6 July 2022 hemosiderin deposition in the brain and spinal cord. It’s diagnosed by brain MRI. It can be
Revised 1 August 2022 caused by low-grade extravasation of blood into the subarachnoid space of the brain. There
Accepted 8 August 2022 are 2 types of superficial siderosis cortical and infratentorial. Although asymptomatic in

many cases; Cerebellar-predominant siderosis, a subtype of infratentorial, can affect hear-
ing, gait, and even muscles. In this report, we present a case of a 51-year old female with

complaints of hearing loss, unsteadiness in his lower limb, and spastic paresis. During MRI
neuroimaging, we noticed findings of hypointensity areas within the brainstem and cere-
bellum, probably due to hemosiderin deposition. Based on the MRI findings, the patient
was diagnosed with superficial siderosis. The patient was started on deferiprone and fol-
lowed for the consecutive 18 months. Moderate improvement of the hearing loss and ataxia
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was noted while no change in muscle force. However, the repetitive MRI did not reveal any
changes compared to the previous one.

Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Introduction

Superficial siderosis (SS) of the central nervous system (CNS)
is a chronic condition characterized by hemosiderin deposi-
tion in the brain (and spinal cord) subpial layers as a result of
chronic or intermittent low-grade extravasation of blood into
the subarachnoid space [1]. There are 2 different types of su-
perficial siderosis:

Cortical SS—Superficial hemorrhage in the cortical sulci
causes hemosiderin deposition on localized supratentorial
cerebral convexities [3,4]. It is associated with cerebral amy-
loid angiopathy (CAA), an age-related disease of the cerebral
vasculature caused by amyloid deposition within the walls of
small cortical and leptomeningeal arteries [5]. Symptoms of
this type may include episodic and focal neurological symp-
toms related to the affected brain regions [3,4].

Infratentorial SS—Brainstem and cerebellar-predominant
SS, also known as infratentorial SS, Hemosiderin deposition
occurs in the posterior fossa, brain stem, and spinal cord [5].
It is caused by recurrent or persistent subarachnoid bleeding
with hemosiderin deposition in the subpial layers of posterior
fossa structures [1]. Bleeding is frequently caused by patholo-
gies of the dural or nerve roots, prior surgeries, or tumors [5].
It is characterized by gait ataxia, myelopathy, or hearing loss
[1].

Superficial siderosis leads to progressive and irreversible
neurological dysfunction [2]. The clinical course of SS is deter-
mined by the location and extent of hemosiderin deposition.
Patients may also experience symptoms related to the under-
lying syndrome or condition that caused the siderosis. Others
may be asymptomatic, with SS discovered incidentally dur-
ing an unrelated imaging procedure [2]. Sensorineural hearing
loss, cerebellar ataxia, and myelopathy are the classic symp-
toms of the condition [2]. The most common causes of chronic
subarachnoid hemorrhage that lead to superficial siderosis in-
clude CNS tumors, head and neck trauma, and arteriovenous
malformations, although an occult source is unidentified in
over a third of cases [2]. Brain MR imaging is the investigation
of choice for the diagnosis of SS [1]. The underlying etiology is
frequently identified by syndromic clinical symptoms or find-
ings on diagnostic brain MRL

Case presentation

A 51 years of age patient arrives at our clinic with complaints
of hearing loss, unsteadiness in his lower limb, and spas-
tic paresis. The complaints started 14 years prior with slow
progression over the consecutive years. General physical ex-
amination revealed no significant changes. Further investiga-
tions for a history of trauma, surgery, and tumors were ab-

sent. No delayed recall score was present on mental exam-
ination. On neurological examination, sensorineural hearing
loss, a weak finger to nose test, and reduced force of the lower
limbs. Laboratory tests were within range, including blood
and urine analyses, blood coagulation, liver and kidney func-
tions, thyroid tests, and vitamin concentrations. In addition,
the patient’s antinuclear antibody, anti-O antibodies, erythro-
cyte sedimentation rate, and tumor markers were all normal.
During MRI neuroimaging, we noticed findings of hypointen-
sity areas within the brainstem and cerebellum, probably due
to hemosiderin deposition. Based on the MRI findings, the
patient is diagnosed with Superficial Siderosis. The patient
is started on deferiprone and followed for the consecutive
18 months. Moderate improvement of the hearing loss and
ataxia, while no change in muscle force. However, the repeti-
tive MRI did not reveal any changes compared to the previous
one.

Discussion

Superficial siderosis consists of hemosiderin deposition
within the CNS inner layers (brain or spinal cord). It can be
associated with any form of CNS hemorrhage including SAH,
SDH, and primary intraparenchymal/intraventricular hemor-
rhage [6]. According to a case report published in January 2007,
for unknown reasons, males are affected more than females
in the ratio of 2:1 across all the etiologies. The average age of
presentation is in the fifth or sixth decade although the range
of presentation can be from birth to adulthood [2]

The pathologic changes associated with SS have been pre-
viously described. Macroscopically a dark, brownish discol-
oration has been present, while microscopically extensive
hemosiderin has been described. In addition, thickened lep-
tomeninges, neuronal loss of various degrees, reactive gliosis,
and demyelination have been found [7].

Throughout our review, the presence of a recurrent hem-
orrhage is a must for SS development. However, there have
been some etiological groups of pathologies causing the hem-
orrhage. Among the well-known causes, SS is most commonly
caused by a spinal dural defect in 47% of cases. Tumors includ-
ingependymoma, oligodendroglioma, pineocytoma, and para-
ganglioma are responsible for 35% of SS. CNS tumor could be
one of the sources of bleeding, both pre- and postoperatory.
Vascular malformations including cavernous angioma, arteri-
ovenous malformation, and aneurysm are responsible for 18%
of cases of SS [8,9].

The SS is often characterized by a triad of symptoms,
sensorineural hearing loss (95%), cerebellar ataxia (88%), and
pyramidal signs (76%) [9]. Depending on the location, other
symptoms may be reported. The interval between symptoms
and the preceding disorder may take years [10].
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Fig. 1 - Typical magnetic resonance imaging (MRI) findings in superficial intraventricular surface siderosis. T2-weighted
axial images present hemosiderindeposits along the cerebellar peduncles, around the IV ventricle (A) (green arrow)
mesencephalon) (B) (blue arrow). T2-weighted images GRE presents hemosiderin deposits along the peripontine cistern,
pons, Sylvi Aquedactus, tentorium, temporal horn of the left lateral ventricle (C) (red arrows), mesencephalon, suprasellar
pons cistern (D) (white arrow), III ventricle (E) (yellow arrow), and frontal horns (F) (black arrow).
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Superficial siderosis is considered a secondary effect in-
stead of a real diagnosis. Therefore, the clinical symptoms and
MRI findings may not correspond. MRI diagnosis can be made
in the absence of symptoms [11], assuming MRI is the inves-
tigation of choice in relation to CSF fluid ferritin investigation
(Fig. 1).

Ideally, the treatment of the cause would interrupt the SS
development. Some chelation therapies have been attempted.
Deferiprone can be used safely with closed monitoring of pos-
sible side effects until the discovery of a new and effective op-
tion for the treatment of superficial siderosis [10].

Patient consent

Written informed consent for the publication of this case re-
port was obtained from the patient.
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