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Abstract

Introduction: Primary deposition of amyloid can take several forms including
amyloidoma organ restricted among which is brain. Brain amyloidoma can
mimic several lesions and offers a diagnostic challenge to the physician. The
present work reports an additional case and summarizes the salient characteris-
tics of previously published cases. Case Report: A 61-year-old, woman ex-
perienced paroxystic auditory hallucinations followed at times by generalized
tonico-clonic seizures. Examination revealed a mild left pyramidal weakness.
Head CT scan and MRI revealed a lobular lesion of the right atrium with con-
trast enhancement. The diagnosis of amyloidoma Lambda light chain (ALC)
type was performed by means of a stereotactic biopsy. The patient was treated
by 3 cures of high dose methotrexate (15 mg/m?). At 24 months follow up the
patient remains stable clinically and biologically. The 2 years follow-up MRI
showed the same findings. Conclusion: No guidelines can be suggested for
brain amyloidoma treatment; the “wait and see” was the mind-set in the litera-
ture. However, a non-tumour like pattern of a cerebral mass developing near
the ventricle with a fine, irregular radiating margin enhancement and lack of
oedema, and mass effect are important MRI clues for brain amyloidoma diag-
nosis. The diagnosis is histological after biopsy or excision.
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1. Introduction

Cerebral amyloidoses are part of a complex group of chronic and progressive
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diseases caused by protein folding and metabolism abnormalities, bracketed un-
der the denomination of “protein folding disorders” [1]. Their origin is unknown,
and characterized by the deposition, in different brain sites, of an insoluble fi-
brillary proteinaceous substance, generically called amyloid.

Primary deposition of amyloid in the brain can take several forms including
senile plaques (Alzheimer disease), Spongiform encephalopathy’s, diffuse vascu-
lar deposit in meningo-cortical vessels (cerebral amyloid angiopathy—CAA),
and focal mass like deposition (amyloidoma) [2].

Amyloidoma organ restricted is defined as primary solitary amyloidosis where
no plasma-cell dyscrasia or abnormal serum proteins are detectable [3] [4]. The
first report of brain amyloidoma was published by Saltykow [4] [5]. Since amy-
loidomas have been reported in several nervous system (CNS) locations [3] [6]-
[15].

Amyloidoma can mimic several brain lesions [16] [17] [18] [19] and offers a
diagnostic challenge to the physician. Even the histology has been given diagno-
sis after surgery the lesion remains problematic in terms of treatment and prog-
nosis [20] [21].

The present work reports an additional case and summarizes the salient fea-

tures of the previously published cases.

2. Patient and Method
2.1. Case Report

A 61-year-old, right-handed, Caucasian woman was admitted at local hospital
on July 2010 with a recent history of paroxystic auditory hallucinations (music
and bell sounds) at times followed by generalized tonico-clonic seizures. Initial
cranial Computed Tomography (CT) scan [Figure 1(A)] revealed a lobular hy-
per-density in the right atrium with contrast enhancement [Figure 1(B)].

On admission, examination revealed a mild left pyramidal weakness with
symmetrical and normal myotatic reflexes. The mental status, speech, cranial
nerves, gait, and sensory examination were normal. There were no clinical signs
of increased intracranial pressure and the remaining physical examination was
unremarkable as were patient’s and family’s history.

Laboratory assay including full blood count, erythrocyte sedimentation rate,
serologic test for HIV, hepatic and renal functional tests were normal as were the
electrocardiogram and the chest x-ray.

Magnetic resonance imaging (MRI); Fluid-Attenuated Inversion Recovery
(Flair) sequences showed a right parietal infiltrating lesion [Figure 2(A)]. On
T1-weighted image (WI) it showed a slight heterogeneous hypo signal [Figure
2(B)]. On T2-WTI the lesion showed a patchy hypo-hyper signals [Figure 2(C)].
Following contrast infusion the lesion disclosed heterogeneous enhancement
[Figures 2(D)-(F)]. On diffusion sequences the apparent diffusion coefficient
(ADC) was high, while perfusion sequences revealed delayed perfusion without

hyper perfusion within the enhanced area. The spectroscopy study disclosed a
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Figure 1. Initial cranial Computed Tomography (CT) scan (A) revealed a lobular hy-
per-density in the right atrium with contrast enhancement (B).

Figure 2. Magnetic resonance imaging (MRI); Fluid-Attenuated Inversion Recovery
(Flair) sequences showed a right parietal infiltrating lesion (A). On T1-weighted image
(WT) it showed a slight heterogeneous hypo signal (B). On T2-WTI the lesion showed a
patchy hypo-hyper signals (C). Following contrast infusion the lesion disclosed hetero-
geneous enhancement (D)-(F). On diffusion sequences the apparent diffusion coefficient
(ADC) was high, while perfusion sequences revealed delayed perfusion without hyper
perfusion within the enhanced area.

lipid pick. [Figure 3(A), Figure 3(B)].

The suggested diagnosis was brain lymphoma. Several specimens were re-
trieved, by means of stereotactic biopsy, from more than one site of the tumour.
The post-operative course was uneventful.

Pathological findings. Several brain specimen measuring between 0.2 to 0.5
cm were embedded in paraffin and stained with haematoxylin and eosin (HE),
periodic acid-Schiff (PAS), Prussian blue reagent (or Perl's reagent), May-Griinwald
Giemsa (MGG), and Congo red stains.
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Figure 3. The spectroscopy study.

Microscopy. On HE-stained sections [Figure 4(A)], the tissue specimens were
composed of abnormal spongiotic brain white matter containing disseminated
well limited monomorphous, acellular, pale, eosinophilic deposits with a slight
peri vascular lymphocytic infiltrate. No microscopic infarctions or evidence of
old haemorrhagic foci such as perivascular hemosiderin-laden macrophages
were found and the specimens showed no increase in cellularity or neoplastic in-
filtrates. The eosinophilic deposit stained brick colour in Congo red preparation
[Figure 4(B)] and pink in PAS preparation. The deposit exhibited the dichrom-
ism and apple green birefringence under polarized light characteristic of amyloid
[Figure 4(C)].

Immunohistochemistry: Staining with Lambda (1) amyloid antibody showed
a strong labelling of the deposit [Figure 4(D)]. Additional tissue sections stained
immunohisto-chemically with monoclonal antibodies against Beta and Kappa
(x) amyloid, Prion, TAU, glial fibrillary acidic protein, Synaptophysine, and
Ki67, were negative. Staining with anti CD138 showed some plasmocytic ele-

ments, whereas anti CD34 disclosed a slight increase of the vasculature network.
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Figure 4. Microscopy: On HE-stained sections (A), the tissue specimens were composed of abnor-

mal spongiotic brain white matter containing disseminated well limited monomorphous, acellular,

pale, eosinophilic deposits with a slight peri vascular lymphocytic infiltrate. The eosinophilic deposit

stained brick colour in Congo red preparation (B) and pink in PAS preparation. The deposit exhib-

ited the dichromism and apple green birefringence under polarized light characteristic of amyloid

(C). Immunohistochemistry: Staining with Lambda (1) amyloid antibody showed a strong labelling
of the deposit (D).

The final pathologic diagnosis was cerebral amyloidoma Lambda light chain
(ALC) type. The patient was initially treated with corticotherapy and Phenobar-
bital and referred to Internal Medicine Department, with an unchanged clinical
examination.

On extensive staging evaluation, no evidence of clinical symptom or syn-
drome suggestive of systemic amyloidoses was found. Additional laboratory as-
say including C-reactive protein level, liver, and renal function tests were nor-
mal. Serum protein electrophoresis revealed a slight increase in the monoclonal
Ig M Lambda (1.37 g/dl) whereas urinary electrophoresis was normal. CT scan
of the chest, abdomen and pelvis were normal, as were trans-thoracic echocar-
diography with Doppler studies, and salivary gland biopsy. Bone marrow biopsy
showed a normal maturation of the hematopoietic system cells and both the de-
gree of plasmacytosis and the morphology of plasma cells were normal and no
cell suggestive of malignancy was found. In the present case, no finding could
support the diagnosis of systemic amyloidosis or multiple myeloma. The French
Amyloidosis Centre confirmed the diagnosis of brain amyloidoma with MGUS.
The patient was treated by 3 cures of high dose methotrexate (15 mg/m?). At 24
months follow up the patient remains stable clinically and biologically. The
2-years follow-up MRI showed the same findings [Figures 5(A)-(C)].
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2.2. Litterature Review

Materials and Methods
To identify relevant articles, MEDLINE and GOOGLE SCHOLAR search was
performed using the following combinations of keywords: “amyloidoma” and
“brain” or “intracranial” or “central nervous system”. No language restrictions
were applied and no time limit. Articles were eligible for inclusion if they dealt
with brain amyloidoma. Furthermore, references cited in the selected articles
were reviewed for additional relevant reports. Data were independently ex-
tracted by three authors (AH, YD, and SD) and differences were resolved by
consensus.

1) Inclusion criteria

Thirty-nine reports describing 47 patients harbouring brain amyloidoma with
enough clinical, radiological and biological data were selected (Table 1). Al-
though amyloidomas of plexuses choroids were excluded, 2 cases invading the
brain parenchyma described by Lampert [6] and Laeng [7] were included.

Figure 5. The 2-years follow-up MRI showed the same findings.

Table 1. Clinical characteristics of the published cases.

Number and Mean of Mean of Surgery Mean of reference
sex of cases  Duration Age Follow up
Seizure 14(8F, 6M) 39y 45.8 Stereotaxic biopsy (7), open biopsy (1), 4.6y, NA(9) [7] [16] [27] [29]-[35] [53] [54]
excision (4), autopsy (1), NA(1)
Neuro Def 21(13F, 8M) 5.7y 52.7 Stereotaxic biopsy (10), open biopsy (7), 3.4y, NA(13) [4] [7] [8] [17] [19] [20] [25]
excision (3), autopsy (1) [26] [36] [38] [39] [40] [41] [45]
[46] [47] [49] [52]
Co Def 7(6F, 1M) 1.9y 60.3 Stereotaxic biopsy (3), autopsy (4) 1.3y, NA(4) [5] [6] [7] [18] [25] [50]
Seizure + CoD  2(1F, 1M) 4y 56 open biopsy (1), Stereotaxic biopsy (1) 5y, NA(1) [37] [44]
Co+ Neuro Def 1(M) 0.5 59 Stereotaxic biopsy NA(1) [51]
Loss of Cons 1(M) NA 64 Open biopsy NA(1) [43]
Autopsy 1(M) NA 60 Autopsy NA(1) [42]
NA 1(M) NA 35 Excision NA(1) [48]

Y = year, F = female; M = male; Neuro Def = neurological deficit, Co def = cognitive deficit; Loss consc = loss of consciousness; NA = not available.
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2) Exclusion criteria

The cases of Tomiyasu et al. [22], Parmar et al. [23], and Jéahrig et al [24] were
excluded because previously reported respectively by Townsend et al [25],
Ghandi et al. [16], and Spaar et al. [26]. Two unpublished cases have been cited
by Harris [27] and Hawkins [28]. We excluded amyloidoma of cranial bones,
plexus choroid, nerves and spine as well as the pseudo tumoral forms of cerebral
amyloid angiopathy (tCAA). Light chain deposit disease (LCDD) and others non
amyloid deposit of the brain were also ruled out.

3. Results

There were 48 patients (including the present one): 28 women and 20 men. The
overall mean age at presentation was 52 years (range: 15 - 76). The mean age for
men was 50 years (range: 15 - 76) and that of women 53 years (range: 26 - 73)
(Table 1).

The mean duration of symptoms before diagnosis was 54 months (range 1 -
444 months).

Protean progressive neurological signs revealed the disease in 22 cases al-
though the most common presenting symptom is seizure (16 cases). Cognitive
function deterioration was an inaugural feature in 10 cases. Like in our case,
most cases seizure was linked to a normal neurological examination [16] [27]
[29]-[34] and it was the onset in 10 out of 27 patients with a solitary lesion [7]
[16] [27] [29] [30] [31] [34] [35] while neurological and cognitive deteriorations
were the onset in 16 out of 20 patients experiencing multiple lesions [5] [6] [7]
(8] [18] [19] [25] [26] [36]-[41].

CT scan and MRI data were, respectively, more or less available in 24 and 31
reports (Table 2). Amyloidoma was a solitary lesion in 28 instances [4] [7] [8]
[16] [17] [20] [25] [27] [29] [30] [31] [34] [35] [42]-[52] and multiple in 20
cases. This pathology is most of the time found in the cerebellum with an equal
distribution between left (16 cases) and right (17 cases) hemisphere, while both
hemispheres involvement occurred in 15 instances [5] [6] [7] [8] [18] [25] [26]
[36] [37] [38] [40] [41] [53] including a case of bilateral amyloidoma of plexuses
choroid [7]. Nearly all lesions develop within the supra tentorial compartment
but in 4 patients the lesions are both supra and infra tentorial with the pons con-
stantly involved [6] [19] [41] [53]. The most frequent site is the para ventricular
area, although 5 involved the cortical or sub-cortical region without para ven-
tricular connexion [20] [26] [30] [42].

On native CT scan, although amyloidoma shows more frequently a homoge-
neous or heterogeneous hyper-density, it may have an iso, or hypo-dense aspect.
Following iodine infusion it enhances constantly revealing various aspects in-
cluding nodular [7] [8] [30], irregularly delineated [17] [30], comet shaped [16],
patchy [27], and ring like enhancement [49]. Calcification [19] [20] [27] [31]
[54], oedema [7] [8] [16] [30] [52] and mass effect (see Table 2) are scarce.

On MR, the lesion discloses a hyper, iso, or hypo-intense signal on T1-WI
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Table 2. Radiological and immunhistochemical characteristics of the published cases.

Features (Number) Reference
CT CT- Hyper (18), hypo (3), iso (1), mixte (1), [4] [5] [6] [7] [8] [16] [17] [18] [19]
NA (25) [20] [25] [26] [27] [29]-[54]
CT+ Yes (17), NA (31)
MRI T1 Hyper (6), hypo (13), iso (2), mixte (2),
NA (25)
T2 Hyper (6), hypo (4), mixte (11), NA (27) [4] [5] [6] [7] [8] [16] [17] [18] [19]

T1+ Gado Yes (28), No (2), NA (18) (200 (251 [26] (271 [29)-[54]

Mass Yes (7), No (21), NA (20)
Effect
Type of 3/4 ALC 1/4 kLC(1) [36]
Le ALC(18) (7] [8] [18] [20] [26] [31] [32] [33]
[41] [45] [47] [50] [53]
1/2 ALG 1/2 kLC(1) [29]
ALC; KL.C; TTR(3) [16] [19] [37]
ALC; kLC(3) [27] [43] [54]
ALG; SAP(3) (8] [38]
ALC: Anti cystatin(1) [39]
NA(18) (4] [5] [6] [18] [25] [30] [34] [35]

[40] [42] [44] [46] [48] [49] [51] [52]

NA = not available; CT— = native CT; CT+ = post contrast CT; hypo = hypo dense or intense; hyper = hy-
per dense or intense; Mixte = hypo-hyper-intense; gado = gadolinium; LC = light chain, ALC = Lambda
light chain; x LC = Kappa light chain; TTR = transthyretrin; SAP =; ALC -- = Lambda LC negative.

and it may show a hypo, hyper-signal or a combination of both on T2-WI. Fol-
lowing gadolinium infusion, whatever the signal type on T1 and T2-WI, the le-
sion almost enhances except in two cases [4] [7]. The type of enhancement var-
ied from patchy [7] [38], stellate [51], to irregularly radiating enhancement [16]
[18] [19] [31] [34] [35] [37] [40] [43] [44] [50] [51].

Others radiological examinations, occasionally performed, included Flurode-
oxyglucose positron emission tomography (FDG-PET) scan [34] [40] [47] [54],
brain scintigrapy [25] [29] [33] [49] MR spectroscopy (MRS) [40] [50] [51], ar-
teriography [7] [17] [18] [19] [25] [26] [27] [29] [32] [39] [40] [49], and MR an-
giography [38].

Most patients underwent a biopsy whether by stereotactic or free hand tech-
nique; 10 had had lesion excision and in 7 cases autopsy established [5] [6] [7]
[25] [42] [45] or confirmed [29] the diagnosis.

Mostly all amyloidomas were diagnosed on the basis of the dichromism and
apple green birefringence characteristic of amyloid under polarized light and in
only 30 cases the type of protein was specified (see Table 2). Most amyloidoma
were pure ALC type (18 cases) and in 10 patients ALC was associated with kappa
light chain (xLC), serum amyloid P protein (SAP), or transthyretrin (TTR) im-

munoglobulin secretion. Plasma cells were found within 17 lesions close to amor-
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phous magma or within the vascular sheath [6] [7] [16] [18] [19] [20] [25] [26]
[29] [30] [36] [45] [47] [50] [53].

The management of amyloidoma is still controversial. Most patients had no
other treatment than the “wait and see” attitude. Radiotherapy was performed in
5 patients [8] [38] [50] including a patient which has been irradiated before di-
agnosis [44] while immunotherapy [8] [18] and/or corticotherapy [7] [18] [40]
were seldom used. The follow up data were incongruent although some authors
reported a long term follow up over 5 years [8] [29] [36] [44]. No case showed
malignant transformation but two patients experienced a brain haemorrhage
[18] including a lethal one [29].

4. Discussion

Although more than 25 different proteins are known to self-assemble and form
fibrillar amyloid structures in Humans, only about one third of amyloid pro-
teins, known to be linked to disease, produce fibrillar deposits including amy-
loidoma in the CNS [1].

4.1. Physiopathology

The molecular mechanisms underlying brain amyloidoma formation and depo-
sition are still unidentified, and the matter is whether the amyloid fibril protein
is derived from components which leak from the vessels or the protein is synthe-
sised at the site of deposition [29]. Additionally, even if the overall majority of
brain amyloidomas are caused by the deposition of ALC type, the relationship to
specific brain tropism and damage are unknown.

It has been suggested that in systemic amyloidosis the amyloid fibril protein is
typically produced at distant sites and carried in the bloodstream with deposi-
tion at multiple sites, whereas in localized amyloidosis the protein is typically
deposited at the site of production and not transported in the bloodstream [55].
Several points promote the latter hypothesis for the development of amyloidoma
brain restricted: 1) the very local character of the disease; 2) the apparently intact
blood-brain barrier prevents the permeation of the circulating precursor pro-
teins through the vessels wall; 3) local tumour-like amyloid deposits of the ALC
type, are likely to originate from a brain restricted plasma cell clone [7] [29] [39]
[45] or may result from an amyloidogenic plasmocytoma of the brain [56]; 4)
Recent works have demonstrated monotypic plasma cells (with cytoplasmic stain-
ing for either ALC or xLC) along peri-vascular sheaths and occasionally between
or adjacent to amyloid masses [6] [7] [16] [18] [19] [20] [25] [26] [29] [30] [36]
[45] [47] [50] [53] [57] while in those lacking plasma cells, it has been hypothe-
sised that they may represent a “burn out stage” of the disease [58] [59]; 5) im-
muno-electron microscopy study of a localized ALC amyloidose of the stomach
indicates that some amyloid fibrils may be produced within the rough endo-
plasmic reticulum of the plasma cells [60]; 6) ALC protein type was present in

the majority of the reported cases while mixed forms (ALC and #«LC) were
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scarce; 7) the determination of the amino acid and genetic sequences of most
amyloid precursor proteins have recently been investigated and demonstrated
several genetic mutations and gene rearrangement [1] [2] [7] [56]. All this sug-
gest that amyloidomas are related to a benign proliferation of a single clone of
plasma cells [57], usually of a modest size (median 7% of total cells [61]), with
somatic mutation caused by unknown factors of the brain microenvironment.
This may explain either the long-lasting time to produce the voluminous amounts

of a basic (ALC) amyloid masses and its benign clinical course.

4.2. Clinical Study

At presentation, the mean age of patients harbouring a cerebral amyloidoma is
52 years, and men are slightly younger than women and there is a slight female
predominance.

The natural history of this rare lesion is not fully understood, its clinical course
seems benign as demonstrated by some reports in which a long-lasting clinical
history is reported [8] [27] [37] [45]. However in some cases it is not obvious
whether signs and symptoms are due to the disease [41] [45], although a long
lasting history is documented by several cases in which the disease was initially
documented radiologically [19] [33] or proved by histology [29].

There are no specific clinical features for brain amyloidoma. The clinical pres-
entation is similar to that of slowly growing neoplasm. Signs and symptoms vary
according to the location and the severity of brain involvement. Although sei-
zure was a frequent onset, often linked with a normal neurological examination,
signs and symptoms of intracranial hypertension have rarely been mentioned [7]
[53]. Many patients present cognitive dysfunction and neurological deficits in-
cluding gait disturbances [8] [26] [38], motor deficits [7] [8] [17] [20] [36], diz-
ziness [50] visual trouble [4] [25] [26] [35] [45] [49], hallucination [7], resulting

from disturbance of cortex or white matter functions.

4.3. Radiology

Cerebral amyloidoma occurs mostly in supra-tentorial compartment (90%),
without side predominance. It may occur, either as a single (58%) or multiple le-
sions (42%), the latter involving both hemispheres in 25%. Simultaneous supra
and infra tentorial compartments involvement is rare; the pons being constantly
involved in the latter.

On native CT scan the lesion most often appears as a homogeneous or het-
erogeneous hyper-density and it invariably enhances following iodine infusion.
Calcification, mass effect, and oedema are lacking.

On T1-WI, amyloidoma has not specific feature it may show a hyper, iso, or
hypo-intense signal. On T2-WI a mixed or patchy distribution with areas of high
and low signal intensity is frequently observed. The exact reason for the different
signals in the mass is unclear, but it is likely to represent an inhomogeneous

amyloid deposition throughout the lesion and the areas with much denser amy-

DOI: 10.4236/0jmn.2020.104043

412 Open Journal of Modern Neurosurgery


https://doi.org/10.4236/ojmn.2020.104043

A. El Kader Moumouni et al.

loid deposits would show brighter signal [44]. The exact mechanism underlying
the signal hypo-intensity of amyloid on the long-TR images is complex and un-
certain [62].

On gadolinium-enhanced T1-WI, irregular faint or intense enhancement of
the lesion with a more or less important irradiating edge of the tumour has been
observed in several cases [16] [18] [19] [31] [33] [34] [35] [36] [37] [43] [44]
[50] [51]. The marked enhancement following contrast administration is felt to
be secondary to the disruption of the blood brain barrier, attributed to the amy-
loid involvement in the blood vessel walls seen microscopically [19] [26] while
the radial aspect, at the edge of the tumour, may indicate amyloid deposit along
the vessels, a finding that has been observed in pathology specimens [19]. Fur-
thermore, on reviewing the imaging or surgical findings (when available), we
found that most often the lesion develops within the white matter close to the
ventricle system (80%) and thickening of the lateral ventricular wall is not rare
as disclosed by radiological [17] [18] [19] [33] [37] [40] [41] [43] [44] [50] [52]
and anatomical findings [6] [25] [29]. Cortical compromises are rare [20] [26]
[30] even when the lesion extends to the sub-cortical area [18] [19] [31] [34] [35]
[37] [43] [44] [50].

The ADC study may be normal [18], our case] while the perfusion sequences
study may reveal a delayed perfusion without hyper-perfusion and even a hypo-
perfusion within the enhanced area [43] [50], our case]. FDG-PET scan may re-
veal a hypo-metabolic area [20] [41] [54] or an area of increased uptake [40] [47]

whereas cerebral angiography always discloses an avascular mass.

4.4. Diagnosis

The diagnosis of amyloidoma, poses a particular problem. Although the radiologic
exams reveal the lesion, imaging findings are not consistent with brain tumour
even if the majority of presenting cases were initially diagnosed as intra-cerebral
neoplasm including gliomas [16] [17] [31] [43] lymphoma [17] [39] [our case],
infectious or inflammatory diseases [18] [43] and arterio-venous malformation
[19].

Our review reveals that MRI characteristics of brain amyloidoma are: a para-
ventricular location with radials enhancement of the tumour edge following gado-
linium infusion, together with lack of neo angiogenesis, mass effect, and oedema.
Thus these features should support the preoperative diagnosis and histological
examination is only mandatory for the diagnosis of the type of protein deposit

which determines the class of amyloidoma.

4.5. Pathology

The amyloidoma consists of large confluent or isolated acellular masses of pale
eosinophilic deposits, mostly found within the white matter and centred or not
on blood vessels [25] [29] [39] [41] [44] [50] [54]. These deposits are character-

ized by positive histological staining with Congo red and they must demonstrate

DOI: 10.4236/0jmn.2020.104043

413 Open Journal of Modern Neurosurgery


https://doi.org/10.4236/ojmn.2020.104043

A. El Kader Moumouni et al.

green birefringence when viewed under polarized light; this is a requirement for
the diagnosis of the disease [63]. The specificity of Congo-red tissue staining for
amyloidosis is being almost 100% [64]. Although the amyloid deposit was in-
variably found in the interstitium as well as within the walls of blood vessels, it
always was confined to the lesions and did not irregularly extend into surround-
ing parenchyma [7] [16] [27] [30] [40] as opposed to tCAA. The intervening pa-
renchyma may demonstrate pronounced axonal swelling and degeneration with
myelin loss, lipid laden macrophages and marked reactive astrocytosis [6] [42]
[51] [53]. Lymphocytic infiltrates [6] [7] [16] [25] [33] [40] [45] [47] [50] [53],
our case], minimal number of plasma cells, and small foci of calcification [6] [7]
[19] [43] [44] [45] could be closely associated with some deposits.
Immunohistochemistry: Only 30 cases have been investigated immunohisto-
chemically: 18 showed an isolated ALC expression and in 10 cases ALC expres-
sion was associated with another protein expression mostly kLC and 2 cases
were both ALC and xLC negative. Although bi-clonality of a monoclonal protein
can exist in a patient, [39] [45], some reports have demonstrated immunohisto-
chemically ALC expression associated with TTR, SAP, and anti Cystatin immu-
noglobulin expression [8] [16] [19] [37] [38] [39] suggesting that amyloidoma is
a complex protein deposit. Thus formal doubts have been raised about the reli-
ability of immunohistochemistry in determining the amyloidoses type; immu-
nohistochemistry is limited by the small number of antibodies available that can
be simultaneously studied in a single tissue section [8] and electron microscopic
study alone is not useful in differentiating various types of amyloidoses [65].
Proteomic analyses have provided a more reliable pattern of amyloidoma which
are actually complex proteins deposits. Mass spectroscopy (MS) of all amyloi-
doma, studied by Rodriguez et a/, disclosed ALC and some lesions showed addi-
tional immunoglobulin and Apolipoprotein-derived (Apo) including SAP,
ApoE, and ApoA-IV peptides [8] and according to Pascali, amyloid deposits, ir-
respective of their clinical type and chemical nature, also contain a non fibrillar
glycoprotein, that represent up to 15% of the deposit [66]. However, the respec-

tive role and relationship of these protein complexes are unclear.

4.6. Differential Diagnosis

Because local amyloidosis can occur within meningiomas [67], pituitary adeno-
mas [68], lymphoma [69], vascular malformation [70], choroid plexus papilloma
and carcinoma [9], the lack of neoplasic cells is mandatory for amyloidoma di-
agnosis.

The brain parenchyma can be affected by other types of amyloid including
LCDD [71] [72] and tCAA [73] [74] [75] which must be ruled out. LCDD differ
from amyloidoma by their lack of intense red Congo stain and birefringence in
polarized light microscopy [71] [72] and they show tendency to xLC deposit al-
though some case involving the brain showed ALC deposit [71]. Central nervous

system amyloidoma is a different entity from systemic amyloidosis or from the
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more common congophilic amyloid angiopathy [19] both histopathologically
and radiologically. tCAA refers to diffuse parenchymal deposition of amyloid
with a focal mass like lesion which mostly involve the wall of cortical and lepto-
meningeal arteries, usually sparing the white matter except in the sub-cortical
zones [73] [74] [75], in contrast amyloidoma is a focal deposition of amyloid
mostly found within the white matter. In addition, on post-contrast imaging,
amyloidoma invariably shows post-contrast enhancement, whereas tCAA usu-
ally does not [73] [74] [75].

After histological verification, the second step must be to exclude the presence
of systemic amyloidoses and plasma cell dyscrasia. Thus biological, radiological
and haematological screening and bone or fat biopsy are mandatory for evalua-

tion of systemic diseases.

4.7. Management

Currently, no firm level A, evidence-based data exist for managing brain amy-
loidoma. The management of brain amyloidomas varied including surgical exci-
sion, radiotherapy [8] [38] [44] [50], corticotherapy [7] [8] [18] [40], our case],
immunosuppressive therapy [8] [18], our case] and single observation, which
was the most applied attitude.

The ideal treatment is to inhibit aggregation or to render existing deposits
soluble; such passive immunotherapy directed against the amyloid deposits has
been explored in AL amyloidoses with promising results: when one such proto-
typic antibody was injected into an amyloidoma-bearing mouse, the antibody
localized only in the tumour and led to the elimination of tumours [76] but to
our knowledge, at this time, no such agents for Human in vivo use exist.

From the neurosurgical point of view, a risk-adapted strategy involves sup-
pression of the “tumour” whenever possible with no functional risks. Total or
sub-total removal rarely seems necessary and feasible, owing to the most fre-
quent deep seated para-ventricular location of amyloidoma. Such removal was
initially performed mostly due to concerns of primary brain tumour, so most
cases have been diagnosed by means of stereotactic or open biopsy. Therefore
surgical resection could be performed for cortical locations and whenever feasi-
ble with no detrimental risks and stereotactic biopsy is a minimal kind of surgery
to perform the diagnosis of the type of protein folding. Schroder et a/ suggested
that for such biopsied cases, one can wait and control the local findings, espe-
cially when no malignant plasma cells are present in the biopsy specimen [39].
This point of view is supported by the fact that there is no proof of efficacy of
others medical treatments such as corticosteroids and immunosuppressive ther-
apy with high dose methotrexate [our case], thalidomide [18] or melphalan [8]
[18] furthermore, such systemic treatment could have detrimental effects for lo-
calized amyloidoses with a unique organ dysfunction [77].

Because some amyloidomas have recurred after surgical resection [29] and

biopsied lesions have shown growth with [36] [38] [53] or without clinical wors-
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ening [17] [20] [41] [47] brain radiation therapy is another way to be considered

as in some cases it provided disease control [8] [38] [44] [50].

4.8. Follow up

From the limited reported follow-up data, the clinical course seems benign. Lo-
calized amyloidomas seem to have no documented risk for increased mortality.
Unlike CAA, in which the risk of intracranial haemorrhage is known to be high
[73] [74] [75], the risk of haemorrhage in brain amyloidoma is undetermined;
brain haemorrhage has occurred in two patients [18] [29] and microscopic foci
of haemorrhage have been described in another case [16]. There has been no
observed malignant transformation or other pathology related to amyloidoma
although scarcely the development of systemic disease several years after initial
diagnosis of amyloidoma has been reported [55] [66]. Survival of patients with

amyloidoma brain restricted varied from 10 months to 15 years.

4.9. Limits of the Study

A major limitation of this study is that, despite extensive research, only case re-
ports were found that could be considered eligible for consideration. No level A,
evidence-based, medical studies exist to support an official recommendation or

guidelines for managing brain amyloidoma.

5. Conclusion

The most important MRI clues of amyloidoma brain restricted are the non-tumour
like pattern of a cerebral mass developing near the ventricle with a fine, irregu-
lar, radiating margin enhancement with lack of oedema, and mass effect on sur-
rounding anatomy. These important radiological features could possibly add
specificity to this disease and should consistently raise diagnosis suspicion of

brain amyloidoma.
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