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A b s t r a c t

Light-chain deposition disease (LCDD), a rare type of monoclonal immunoglobulin deposition disease, can be pre-
sented as systemic or localized, very rarely affecting central nervous system (CNS). Only 10 cases of CNS-LCDD have 
been described so far. We present an eleventh case of cerebral tumour-like LCDD, called aggregoma, and compare it 
with previously reported cases. A 49-year-old patient was admitted to the hospital due to a first generalized epileptic 
seizure. Magnetic resonance imaging (MRI) showed focal lesion in the right occipital lobe. Abundant parenchymal 
aggregates of pale eosinophilic material were observed, Congo red negative, Thioflavin T moderately positive, and 
λ-light chain positive, but κ negative in immunofluorescence with mild perivascular lymphoplasmacytic infiltrates 
in the intervening brain tissue. Clonality testing by next-generation sequencing showed the monoclonal nature of 
B-lymphocytes. Electron microscopy showed a finely granular ultrastructure of the aggregates without deposition in 
the vessel walls. A whole-body workup did not show any extra-cerebral immune dyscrasias.
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Introduction

Monoclonal immunoglobulin deposition disor-
ders (MIDDs) are well-known clinicopathological 
entities related to the deposition of monoclonal 
immunoglobulins in fibrillar amyloidotic and, much 
more rarely, in granular or amorphous non-amyloi-
dotic form (Randall type) [2]. Systemic MIDDs in both 
forms, light chain amyloidosis (AL), and, in non-am-
yloidotic form designated light and/or heavy chain 
deposition disease (LCDD/HCDD), always affect the 
kidneys, but other organs can be affected. The only 

functionally preserved organ in systemic MIDDs is 
the brain, due to the blood-brain barrier (BBB), with 
an exception to this rule [6]. 

Localized MIDDs have been described in respira-
tory and gastrointestinal tracts, lymph nodes, bones, 
and brain, usually as tumour-like amyloid deposits 
designated amyloidomas or, much more rarely, as 
tumour-like non-amyloid deposits called aggrego-
mas [19]. Diffuse LCDD restricted to a single organ 
has also been described [16]. Only 10 cases of LCDD 
restricted to the brain have so far been described 



206 Folia Neuropathologica 2021; 59/2

Alenka Matjašič, Karmen Wechtersbach, Rajko Kavalar, Matjaž Voršič, Jernej Mlakar, Janez Ravnik, Mara Popović

[1,4,5,10-13,15,17,18]. The majority of them were 
aggregomas, with or without vascular involvement. 
Only 1 case manifested as multifocal cerebral light 
chain vasculopathy (CLCV) [13]. 

Herein we describe a  female patient with brain 
aggregoma and further compare it with 10 reported 
cases. 

Case report

The patient was admitted to the neurological 
department after a first generalized epileptic seizure 
without neurological deficits. Magnetic resonance 
imaging (MRI) showed a  focal lesion in the right 
occipital lobe (Fig. 1). Surgical complete excision of 
a firm lesion, sharply demarcated from oedematous 

brain tissue, was performed. The postoperative head 
MRI revealed postoperative changes after complete 
excision of the lesion (Fig. 1).

The patient had no signs of systemic lymphopro-
liferative disease. 

Microscopic examination revealed abundant mul-
tifocal homogenous material with crack-like artefacts 
(Fig. 2A), which was Congo red negative (Fig. 2B) but 
Thioflavin T moderately positive (Fig. 2C). Immuno-
fluorescence on lambda (λ) and kappa (κ) light chain 
(LC) showed aggregates to be λ-positive (Fig. 2D) 
and κ-negative (figure not shown). Mild perivascular 
lymphoplasmacytic infiltrates in the intervening brain 
tissue were composed mostly of T- and B-lymphocytes 
and very few plasma cells with no LC restriction (fig-
ures not shown). A small piece of formalin-fixed, paraf-

Fig. 1. Magnetic resonance imaging (MRI) of the brain before (A, B) and after surgery (C, D). A) The 
T2-weighted axial image shows a slightly unevenly hyper-intense lesion in the right occipital lobe, with 
surrounding oedema. B) The T1-weighted axial image with gadolinium shows very slight contrast enhance-
ment of the lesion. C) The T2-weighted axial postoperative image shows macroscopically the completely 
removed lesion. D) No contrast enhancement on the T1-weighted image after the lesion has been removed.
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fin-embedded (FFPE) tissue was processed for electron 
microscopy, as previously described [7], revealing elec-
tron-dense finely granular material in the brain tissue 
but not in the vessel walls (Fig. 2E, F). A diagnosis of 
tumour-like LCDD or aggregoma was made. 

We isolated total DNA from perivascular lympho-
cytic infiltrates, which were present between the abun-
dant aggregates of λ-LC, enriched in the sample as 
previously described [9]. Next-generation sequencing 
(NGS)-based clonality testing of B-lymphocytes was 
performed using commercially available LymphoTrack 

assays (Invivoscribe Technologies) targeting immuno-
globulin heavy (IGH) and κ light (IGK) chain, following 
the manufacturer’s protocols. We detected a monoclo-
nal B-lymphocyte population with rearrangements in 
IGH-FR2 and IGK (see Fig. 3), further supporting λ-LC 
deposits and the aggregoma diagnosis.

Discussion with review of previously 
reported cases

The presented case of cerebral LCDD is simi-
lar to some, but different from others, of 10 pre-

Fig. 2. Microscopic presentation of the lesion. A) Foci of homogenous eosinophilic deposits with some 
multinucleated giant cells (arrows) and some mononuclear cells in adjacent brain tissue. B) Deposits are 
Congo red negative but C) Thioflavin T moderately positive. D) Deposits are strongly positive for λ light chain 
immunofluorescence. E) Electron-dense rectangular deposits in brain tissue above a small artery but not in 
its wall. F) On higher magnification, the deposits are finely granular. Original magnification A-D 200×.
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Fig. 3. Next-generation sequencing (NGS) for immunoglobulin heavy (IGH) chain and immunoglobulin κ (IGK) light chain 
clonality detection. The NGS (using Invivoscribe assays and S5 Ion Torrent system) showed a monoclonal B-cell population. 
Each coloured box represents the frequency of reads with an identical sequence. NGS results show a monoclonal pattern 
in IGH regions FR2 (68343 reads) and IGK (403081 reads), and a polyclonal pattern in the IGH FR3 region (139975 reads). 
Sequencing of the FR1 region failed, because it did not produce the number of reads required for a reliable analysis (1363 
reads, the threshold is set at 20000 reads). The 2 clones present in IGK analysis (V3/IGKDEL and IGKINTR/IGKDEL) (bottom 
histogram) suggest inactivation of IGK alleles and subsequent rearrangement of immunoglobulin λ light chain genes. IGL 
expression requires a functional rearrangement of the IGL gene, which happens with inactivation of IGK alleles through 
deletion of their regulatory elements [14].
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viously reported cases (Table I). The range of age 
at presentation was 19 to 72 years (mean age  
52 years), which is only slightly younger than the age 
of appearance of primary central nervous system 
lymphomas (PCNSL) in immunocompetent patients 
[3], with a  male predilection (male-to-female ratio 
7 : 4). Another similarity between brain LCDD and 
PCNSL is the periventricular location in the majority 
of cases. In 7 cases, including the presented case, 
the lesion was located in the right occipital lobe 
close to the ventricle [1,4,5,11,12,18]. Even in the 
case with post-mortem brain examination, the larg-
est lesion was in the same location [13]. In the oth-
er 3 cases, the locations were right cerebellar [17], 
right fronto-parietal [10], and right frontal [18]. The 
lesions were multifocal in 2 cases [12,13]. The lead-
ing symptom of disease in the presented case was 
epileptic seizure, as it was in the additional 2 with 
similar locations [4,12]. Otherwise, there were hemi-
paresis with or without hemihypesthesia [10,11,15], 
headache with speech and visual disturbances [1,5], 
gait instability in the case with cerebellar location 
[17], and bulbar signs in the case with multifocal 
CLCV with severe medullary involvement [13]. The 
MRI presentation of all cases was very similar. 

Specimens for microscopic observation of the 
lesions were obtained by stereotactic biopsy in 
6 cases [4,10-12,15,18], by craniotomy followed 
by excision of the lesion in 4 cases, including the 
presented one [1,5,17], and whole brain examina-
tion was performed in 1 case [13]. In stereotactic 
biopsy specimens, the exact location of the aggre-
gates could not always be determined, while in the 
excised specimens after craniotomy, the location 
of aggregates was well defined: in 3 cases, includ-
ing the presented one, the aggregates were paren-
chymal, sparing the vessel walls [5,17], and giving 
tumour-like LCDD called aggregoma, while in 1 case 
the aggregates were only in the vessel walls [1], giv-
ing focal CLCV. Multifocal CLCV with no parenchymal 
aggregates was clearly observed only in the case of 
whole brain examination [13].

In the presented case, NGS clonality testing 
showed monoclonal B-cell lymphocytes. In all other 
cases, monoclonal lymphoplasmacytic infiltrate was 
observed with κ-LC restriction in 4 cases [1,5,11,17], 
and λ-LC restriction in 2 cases [10,15], in contrast to 
amyloidomas of CNS, in which almost exclusively λ-LC 
have so far been described [8]. LC restriction in the 
lymphoplasmacytic infiltrate was not mentioned in 
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the other 3 cases [4,12,13]. In 3 cases, the infiltrate 
was defined as primary cerebral low-grade lympho-
ma [4,12,15]. Cerebrospinal fluid (CSF) examination 
was done in all cases except 2 [5,10]. CSF oligoclonal 
bands were found in only 2 cases [12,13]. A whole-
body work up was performed in all cases except 1 
[15], showing no sign of systemic immune dyscrasia.

To summarize, LCDD restricted to the brain 
is a  very rare disease, radiologically mimicking 
a tumour or multiple sclerosis. We propose the name 
aggregoma only in cases with deposition of LC inside 
the brain tissue, with or without deposition in the 
vessel walls. The nature of monoclonal lymphoplas-
macytic infiltrate, reactive or neoplastic, accompany-
ing the deposits in all cases, remains questionable.
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