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Abstract

An 85-year-old woman presented with ataxia and deterioration of cognitive functions. She had no his-
tory of autoimmune diseases or viral infections. Magnetic resonance imaging showed a solitary mass
lesion at the cerebral falx on contrast-enhanced T1-weighted imaging. Gross total resection of the le-
sion involving the dura mater was performed by bifrontal craniotomy. Histological examination
showed diffuse infiltration of small lymphocytes and plasma cells. There was also some proliferation
of large lymphocytes with folded nuclei, high-density chromatin, and inconspicuous nucleoli. The large
atypical B lymphocytes did not demonstrate diffuse dense sheet findings. Meningothelial components
were not detected. Immunohistochemistry was positive for pan B-cell antigens. The analysis of the
kappa/lambda ratio indicated kappa immunoglobulin light chain-restricted B-cell proliferation. The fi-
nal histopathological diagnosis was mucosa-associated lymphoid tissue lymphoma. Systemic screening
examinations were then performed. Histological findings of the bone marrow showed normal findings
without atypical lymphocytes. A chromosomal study of the bone marrow showed 46, XX. 18F fluoro-2-
deoxyglucose positron emission tomography showed high accumulations at the left pterygoid muscle
and the right transverse processes of the thoracic vertebrae, and mild accumulation at the right ilium
bone, which indicated disseminated lesions. One year later, thickening of the dura mater was detected.
Therefore, gamma knife surgery was performed. Two years later, she was alive without neurological

deterioration, and magnetic resonance imaging showed no evidence of recurrence.
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Introduction

Primary central nervous system (CNS) lymphoma is an
extranodal non-Hodgkin lymphoma. Approximately 90% of
them are diffuse large B-cell lymphomas (DLBCLs), which
are high-grade and aggressive neoplasms.” On the other
hand, low-grade primary CNS lymphoma is much less
common, and marginal zone B-cell lymphoma is the most
common type, arising from postgerminal center marginal
zone B cells. Marginal zone B-cell lymphoma is classified,
according to the anatomical location, into three subtypes
by the World Health Organization (WHO) classification:”
extranodal or mucosa-associated lymphoid tissue (MALT),

nodal, and splenic types. Therefore, marginal zone B-cell
lymphoma in the CNS is MALT lymphoma. These three
types share similar histopathological and immunohisto-
chemical features. CNS MALT lymphoma is either primary
at the time of initial presentation or secondary during the
natural progression of the disease. Primary CNS MALT
lymphoma has a lower incidence, appearing in the litera-
ture as single case reports or small series.”” Most primary
CNS MALT lymphomas are located in the dura mater and
are called dural or dural-based MALT lymphomas.

Because primary CNS MALT lymphomas are rare, infor-
mation gained from cumulative case reports is useful in
managing patients with this unusual disease. A case of
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Fig. 1 Magnetic resonance imaging shows a solitary mass lesion at the cerebral falx with contrast enhancement on T1-weighted
imaging (A: axial, B: coronal, and C: sagittal views) and no apparent findings of invasion and edema around the brain on T2-
weighted imaging (D). Intraoperative photographs show that the lesion is elastic soft tissue. First, the right side of the lesion is re-
moved (E, arrowheads), and next the left side is also removed (F, arrows). Finally, the dura mater attachment of the mass is cut

and removed (G).

dural MALT lymphoma mimicking falx meningioma is pre-
sented, with an update on diagnostic and therapeutic in-
formation.

Case Report

An 85-year-old woman presented with ataxia and dete-
rioration of cognitive functions. She had no history of
autoimmune diseases or viral infections such as hepatitis
B and C, human T-lymphotrophic, and human immunode-
ficiency viruses. Magnetic resonance (MR) imaging showed
a solitary mass lesion at the cerebral falx with contrast en-
hancement on TI1-weighted imaging, and there were no
apparent findings of invasion and edema around the brain
on T2-weighted imaging (Fig. 1A-D). Additional examina-
tions were not performed because the preoperative diagno-
sis was a falx meningioma. Gross total resection of the le-
sion involving the dura mater was performed by bifrontal
craniotomy. The lesion was elastic soft tissue, and the
margins of the brain were almost clear. First, the right side
of the lesion was detached from the right frontal lobe and
removed, and then the left side was also removed. Finally,
the dura mater attachment of the lesion was cut and re-
moved (Fig. 1E-G). The intraoperative microscopic findings
corresponded to meningioma. However, intraoperative fro-
zen pathology did not demonstrate typical meningioma,
but proliferation of small lymphocytes.

Histological examination showed diffuse infiltration of

small lymphocytes and plasma cells (Fig. 2A). There was
also some proliferation of large lymphocytes with folded
nuclei, high-density chromatin, and inconspicuous nucleoli
(Fig. 2B). Meningothelial components were not detected.
These small and large lymphocytes were positive for CD20,
CD79a, and multiple myeloma 1, suggesting B-cell lym-
phoma (Fig. 2C and D). However, the large atypical B lym-
phocytes did not demonstrate diffuse dense sheet findings.
There were several cells intermixed, such as CD3-positive
T-cells (Fig. 2E), CD68-positive cells, and S-100 positive
cells. The atypical lymphocytes were stained for mind
bomb 1 (Fig. 2F). The Ki-67 labeling index was 44%. Other
immunohistochemical markers were negative, such as CD
10, B-cell lymphoma 2, epithelial membrane antigen, and
progesterone receptor. In situ hybridization did not dem-
onstrate the presence of Epstein-Barr virus ribonucleic
acid. The plasma cells showed dominant expression of
lambda immunoglobulin light chain (IgL) and lack of
kappa light chain expression on immunohistochemistry
(Fig. 2G and H). Flow cytometry showed a kappa/lambda
ratio of 0.5. Polymerase chain reaction analysis of the im-
munoglobulin heavy chain (IgH) genes showed a polyclo-
nal pattern.

The final histopathological diagnosis was MALT lym-
phoma. Systemic screening examinations were then per-
formed by hematologists. Serum soluble interleukin-2 re-
ceptor was 568 (normal range: 157-474) U/mL, and P2-
microglobulin was 2.3 (normal range: 1-1.9) mg/L. Histo-

NMC Case Report Journal Vol. 9, 2022



Primary Dural MALT Lymphoma 125

1 &
q,,‘-.’ 2 '5-”-5.‘3

P —
T
&

B PiiSw
Yl ""’d'*_,:"'

Fig. 2 Surgical specimen stained with hematoxylin-eosin shows diffuse infiltration of small lymphocytes and plasma cells. There
is some proliferation of large lymphocytes with folded nuclei, high-density chromatin, and inconspicuous nucleoli (A: x100 and B:
x400). Inmunohistochemical examinations show that these cells exhibit positive staining for CD20 (C) and CD79a (D), and there
are CD3-positive T-cells (E). The atypical lymphocytes are stained for mind bomb 1 (F). The plasma cells are positive for the lamb-
da immunoglobulin light chain (G) but lack kappa light chain expression (H).

logical findings of the bone marrow showed normal hema-
topoietic differentiation and aggregated small lymphocytes
consisting of mainly CD3-positive T lymphocytes, without
atypical B lymphocytes. A chromosomal study of the bone
marrow showed 46, XX. Ophthalmologic evaluations
showed no other areas of disease. 18F fluoro-2-
deoxyglucose positron emission tomography showed high
accumulations at the left pterygoid muscle and right trans-
verse processes of the thoracic vertebrae, and mild accu-
mulation at the right ilium bone, indicating disseminated
lesions (Fig. 3A-C). According to the Groupe d’Etude des
Lymphomes Folliculaires,” additional postsurgical therapy
was not performed until the appearance of local recur-
rence or growing, symptomatic, disseminated lesions.
About one year later, MR imaging showed thickening of
the dura mater with contrast enhancement, which sug-
gested local recurrence. Therefore, gamma knife surgery
was performed with a maximum dose of 30 Gy and a mar-
ginal dose of 15 Gy (Fig. 3D). Two years later, she was alive
without neurological deterioration, and MR imaging
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showed no recurrence (Fig. 3E and F). The last 18F fluoro-
2-deoxyglucose positron emission tomography showed no
growing findings of the high accumulated lesions.

Discussion

MALT lymphoma commonly arises from mucosal organs
including the stomach, lungs, bladders, salivary glands,
conjunctiva, and lacrimal glands. Interestingly, MALT lym-
phoma can also develop from tissue sites without mucosa,
including the liver, breasts, thyroid, orbit, skin, and CNS.*"”
The pathogenesis of MALT lymphoma outside the CNS is
believed to result from chronic inflammation or autoim-
mune diseases. However, primary CNS MALT lymphoma
has not been definitely associated with any chronic inflam-
mation or autoimmune diseases. It has been hypothesized
that meningothelial cells of the arachnoid membrane are
analogous to epithelial cells at other sites from where
MALT lymphomas arise.” Primary CNS MALT lymphoma
typically presents as a solitary dural mass. According to
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Fig. 3 18F fluoro-2-deoxyglucose positron emission tomography shows high accumulations at the left pterygoid muscle (A) and
the right transverse processes of the thoracic vertebrae (B), and mild accumulation at the right ilium bone (C). The plan of gamma
knife surgery shows a maximum dose of 30 Gy and a marginal dose of 15 Gy (yellow lines) for thickening of the dura mater with
contrast enhancement (D). Magnetic resonance images two years later show no evidence of recurrence (E and F).

the latest literature review, dural MALT lymphomas have
been reported in 38 articles describing 126 cases.” The
mean age of dural MALT lymphoma presentation was 51.3
(26-78) years, with female predominance (3:1). Clinical
presentations depend on the anatomic region of involve-
ment, such as headache, ataxia, nausea, vomiting, fatigue,
seizure, and focal sensory and motor deficits.”” The radio-
logical pattern seems to be hypointensity on T1-weighted
MR images with homogeneous contrast enhancement,
mimicking a meningioma.

The diagnosis of CNS MALT lymphoma is confirmed
mainly by histopathological and immunohistochemical fea-
tures. Pathological findings of extranodal MALT lymphoma
consist of perivascular proliferation of small atypical lym-
phoid B cells with plasma cell differentiation accompanied
by reactive T-cells under non-neoplastic conditions.”” Re-
cently, detailed histological characteristics of CNS MALT
have been proposed:" (1) small B-lymphoid cells that show

atypical cell features with indented, cleaved, slightly irregu-
lar nuclei despite their small size compared with DLBCL of
the CNS; (2) small atypical B-lymphoid cells with a low Ki-
67 labeling index and minimal invasion from the perivas-
cular space to brain parenchyma accompanied by sur-
rounding reactive T lymphocytes compared with DLBCL or
T-cell lymphoma of the CNS; (3) perivascular expansive
monotonous proliferation of small atypical B-lymphoid
cells with plasma cell differentiation different from vasculi-
tis and demyelinating diseases; and (4) no vascular
changes such as glomeruloid changes, obliterative fibrointi-
mal proliferation, and intramural lymphocytic infiltration
different from vasculitis. On immunohistochemistry, CNS
MALT lymphomas express pan B-cell antigens such as
CD19, CD20, and CD79a, and some complement receptors,
CD21 and CD35, are positive. However, they are usually
negative, including CD3, CD5, CD10, CD23, or cyclin D1.””
The Ki-67 labeling index ranged between 2% and 25%.”
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The Ki-67 labeling index was much higher than 25% in the
present case because both atypical B-lymphoid cells and
reactive T lymphocytes would have been counted as Ki-67
positive cells.

Dural MALT lymphoma is an entity within the group of
B-cell chronic lymphoproliferative disorders characterized
by the proliferation of mature-appearing B cells.” The neo-
plastic B lymphocytes constitute a clone in which all cells
are related by possessing the original transforming muta-
tion, possessing an identical IgH gene, and showing re-
stricted Igl. expressions, such as kappa or lambda.” The
analysis of protein markers by flow cytometry is a sensitive
method to assess the clonality of B-cell chronic lym-
phoproliferative disorders. Analysis of the kappa/lambda
ratio of cell surface immunoglobulin gene products has
been one of the most frequently used. Deviation from nor-
mal ranges of the kappa/lambda ratio indicates IgL restric-
tion resulting from monoclonal B-cell proliferation. The re-
cent development of investigations of IgH gene arrange-
ments has been successfully applied to study the clonality
and cell lineage of various lymphoid neoplasms."" Reac-
tive lymphoproliferative disorders have polyclonal rear-
ranged Ig or T-cell receptor genes, whereas neoplastic lym-
phoproliferative disorders show monoclonal rearrange-
ments.”" These molecular studies provide highly suppor-
tive findings for accurate diagnosis. In the present case,
the kappa/lambda ratio indicated kappa light chain-
restricted B-cell proliferation, although the polyclonal pat-
tern of IgH may be false negative.

A variety of treatments for primary dural MALT lym-
phoma have been reported in previously published exam-
ples.”® However, standardized treatment regimens of pri-
mary dural MALT lymphoma are not still defined, because
there have been no trials that evaluated different treat-
ment options. The majority of cases underwent surgical re-
section (77.8%) or biopsy (16.7%), followed by chemother-
apy or radiotherapy.” The two-year progression-free and
overall survival rates of primary dural MALT lymphoma
were reported to be 59% and 80%, respectively.” Dural
MALT lymphoma is very radiosensitive and requires a rela-
tively lower dose of radiation to achieve disease control.""”
A recent review showed that localized treatment with ra-
diotherapy + surgery was the most common therapeutic
approach for primary dural MALT lymphoma.” Therefore,
it has been suggested that patients with disease isolated to
the dura may not require systemic chemotherapy.*” In
cases of secondary or relapsed dural MALT lymphoma,
chemotherapy may be indicated because focal radiotherapy
and surgery were insufficient. Dural MALT lymphomas
tend to develop in elderly females;” however, chemother-
apy is highly risky for them.

As dural MALT lymphomas are radiosensitive, stereotac-
tic radiosurgery is one of the safe and effective salvage
treatments for recurrent intracranial lesions, particularly in
elderly patients. In the current case, the recurrent dural le-
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sion remained disappeared at the time of two years after
gamma knife surgery. Currently, there are few reports on
gamma knife surgery for dural MALT lymphomas.
Karschnia et al. reported 20 cases of primary dural lym-
phomas, and one patient with a marginal zone lymphoma
achieved complete remission with subtotal resection fol-
lowed by gamma knife surgery.”” They concluded that the
outcomes of primary dural lymphomas are excellent with
multimodality treatment including surgery, radiotherapy,
and chemotherapy, and the extent of surgical resection
represented a positive prognostic marker for the overall
survival. Therefore, local control is essential for achieving a
good prognosis. Dural MALT lymphomas are low-grade ra-
diosensitive extra-axial lesions that rarely invade brain pa-
renchyma. Gamma knife surgery is effective to achieve lo-
cal control of dural MALT lymphomas with minimal brain
damage. Even if intracranial tumor recurrence repeatedly
occurred, repeat gamma knife surgery could be an accept-
able salvage treatment option to control local tumor recur-
rence.

In the present case, MR imaging findings indicated a
falx meningioma, and pathological findings were mainly
the proliferation of small size B lymphocytes and plasma
cells. Therefore, the first differential diagnoses were either
a category of meningioma or B-cell lymphoproliferative
disorders. First, lymphoplasmacyte-rich meningioma was
excluded because of the lack of a meningothelial compo-
nent and negative for both the epithelial membrane anti-
gen and progesterone receptor, which commonly stain
meningioma. Differential diagnoses of B-cell lymphoprolif-
erative disorders included DLBCL, lymphoplasmacytic lym-
phoma, follicular lymphoma, and MALT lymphoma. DLBCL
was excluded because there were no findings of sheeted
proliferation of atypical large B lymphocytes. The existence
of T lymphocytes around the proliferation of B lympho-
cytes is one of the aspects of low-grade B-cell lymphomas.
On immunohistochemistry, follicular lymphoma is usually
positive for CD10 and B-cell lymphoma 2.’ MALT lym-
phoma and lymphoplasmacytic lymphoma have similar
morphological and immunohistochemical profiles, but lym-
phoplasmacytic lymphoma typically involves the bone mar-
row and is associated with Waldenstrom’s macroglobuline-
mia.”” In the present case, bone marrow findings were nor-
mal, and there was no clinical history of Waldenstrom’s
macroglobulinemia. Given these findings, the diagnosis
was consistent with dural MALT lymphoma. Although this
patient was diagnosed as having stage IV primary dural
MALT lymphoma, chemotherapy was not performed be-
cause of her high age and no clinical symptoms.
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