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Abstract
Background: Primary non-dural central nervous system (CNS) mucosa-associated lymphoid tissue (MALT) lymphoma is a rare indolent
B-cell lymphoma, with only a few reported cases worldwide.

Case presentation: This report presents the treatment of MALT lymphoma developing in the midbrain. The patient received radiotherapy,
and the tumour was in complete remission. We also reviewed the literature on brain parenchymal-based MALT lymphoma, including the
clinical presentation, treatment options and outcomes.

Conclusions: Although there is no consensus on the optimal treatment for this rare disease, patients can respond well when treated with
radiotherapy alone.

Background
Primary central nervous system lymphoma (PCNSL) is an extranodal non-Hodgkin lymphoma (NHL). Approximately 90% of PCNSL
cases are diffuse large B-cell lymphomas (DLBCLs), de�ned as aggressive neoplasms [1]. The incidence of primary central nervous
system indolent lymphoma is much lower, and marginal zone lymphoma (MZL) is comparatively the most common type. Mucosa-
associated lymphoid tissue (MALT) lymphoma, also known as extranodal marginal zone lymphoma, is one subtype of MZL. It is a B-cell
lymphoma originating from mucosal-associated lymphoid tissue, originally described as a low-grade lymphoma in the gastrointestinal
tract by Isaacson and Wright [2].

The stomach is the most common primary site of MALT lymphoma; the salivary glands, thyroid, ocular adnexa, lungs, and breasts are
other common sites [3]. Primary central nervous system MALT lymphoma is rare. Most previous case reports and case series have
reported primary CNS MALT lymphoma arising in the dura mimicking meningioma or subdural haematoma [4-6]. Rare cases involving
the brain parenchyma have been reported, and some patients are clinically misdiagnosed with glioma [7, 8]. There are also case reports
that describe spinal or both brain and spinal involvement [9, 10].

Herein, we present a case of primary CNS MALT lymphoma occurring in the midbrain. To the best of our knowledge, this is the �rst report
of midbrain MALT lymphoma. We also present a review of MALT lymphoma arising in the brain parenchyma, including the clinical
presentation, treatment options and outcomes.

Case Presentation
A 33-year-old HIV-negative man visited our hospital in April 2020 with a 5-month history of left blepharoptosis and a 4-month history of
right limb numbness and weakness. The patient had a 1-year history of non-insulin-dependent type 2 diabetes mellitus and tuberculosis
(TB). He was receiving anti-tuberculosis treatment with rifampicin, isoniazid, ethambutol, and moxi�oxacin. Laboratory evaluations
revealed that the C-reactive protein (CRP) level and erythrocyte sedimentation rate (ESR) were higher than normal, and the T-SPOT-TB
test was positive. A computed tomography (CT) scan, as well as a magnetic resonance imaging (MRI) scan, revealed a signi�cantly
enhanced mass of 1.9 cm×1.8 cm in size in the left midbrain (Fig 1a-c). Flaky edema could be seen around the lesion, and no signal
abnormalities were noted elsewhere in the brain. Due to the relatively homogeneous enhancement of the lesion, the clinical impression
was that the lesion most likely represented a lymphoma. Fluorodeoxyglucose positron emission tomography (FDG-PET) showed that the
maximum standardized uptake volume (SUV) was 7.48, which matched with an enhanced lesion of the brain (Fig 1d). At the same time,
a lesion in the right third fore rib was identi�ed, and the maximum SUV was 5.70. Cerebrospinal �uid (CSF) analysis from lumbar
puncture showed no abnormalities. Then, the patient underwent a stereotactic robotic biopsy of the brain and rib lesion biopsy.

The histopathological evaluation of the midbrain lesion supported a diagnosis of indolent B-cell lymphoma. The morphology indicated
in�ltration of low-grade B-cell lymphoma with a perivascular growth pattern (Fig 2). Immunohistochemical detection showed CD20+,
CD79a+ and CD38+/- results but negativity for CD3 and CD5, the Ki-67 proliferation rate was 10%-20% (Fig 3). Polymerase chain
reaction (PCR) analysis detected clonal rearrangement of the immunoglobulin heavy chain gene (IgH) (Fig 4). DNA sequencing indicted
no mutations in the B-cell lymphoma genes, including BCL-2. The �nal pathological result was MALT lymphoma. The pathology of the
rib was a callus formation.

Based on the pathological �ndings, relevant examinations were further performed. Bone marrow aspiration and biopsy with �ow
cytometry were normal, and ophthalmologic evaluations revealed no abnormal. However, the rapid urease test for Helicobacter pylori
was positive.
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The patient received local external beam radiotherapy without chemotherapy, and target delineation was based on the fusion image
obtained from simulated CT and MRI. The gross target volume (GTV) was de�ned on MRI and PET, excluding the edema zone. The
planning gross target volume (PGTV) was the GTV plus 3 mm of setup margin. Initially, we intended to administer a radiotherapy dose
of 24 Gy, but re-examination by MRI showed residual lesion during the treatment course after 20 Gy was administered. We added 6 Gy to
the total dose of 30 Gy. One month after radiotherapy, follow-up MRI showed no abnormal enhancement, and perfusion-weighted
imaging (PWI) showed no hyperperfusion (Fig 5). After 4 months of follow-up, the patient's clinical symptoms signi�cantly improved,
and follow-up data showed no recurrence.

Discussion
Marginal zone lymphoma is a non-Hodgkin lymphoma arising from postgerminal centre marginal zone B cells. According to the 2016
World Health Organization (WHO) classi�cation, MZL is subdivided into three types: extranodal MZL or MALT lymphoma, nodal MZL
and splenic MZL [11].MALT lymphoma is the most typical type, but primary CNS MALT lymphoma is an extremely rare entity, especially
in the brain parenchyma. Initial studies showed that the most common location was the dura [12]. Only 7 cases with brain parenchyma
involvement have been reported, including our patient. The site of origin was the midbrain in our patient. The lesion location and clinical
characteristics of the other 6 patients are shown in Table 1. Clinical symptoms are not speci�c, depending on the site of the lesion.

The CNS has no mucosa or lymphoid tissue, and dural-based MALT lymphoma can be explained by the embryological analogy that
meningothelial cells of the arachnoid membrane could be analogous to epithelial cells, where MALT lymphomas arise [16]. However,
non-dural-based MALT lymphoma is questionably explained by this theory. It is currently believed that the aetiology of MALT lymphoma
is related to chronic immune stimulation caused by infection or in�ammation. For instance, gastric MALT lymphoma is associated with
Helicobacter pylori, Sjögren syndrome or Hashimoto thyroiditis and carries a signi�cant risk for the development of MZL [17].
Interestingly, our patient had a 1-year history of tuberculosis and received standardized anti-tuberculosis treatment. After admission, the
Helicobacter pylori examination was positive, and the patient also underwent Helicobacter pylori eradication therapy. The pathogenesis
may be explained by the in�ammation-based theory. However, we have no direct evidence that primary CNS MALT lymphoma is
associated with Mycobacterium tuberculosis or Helicobacter pylori infection.

The diagnosis of MALT lymphoma should be con�rmed by histopathological and immunohistochemical features. Differential diagnoses
include lymphoplasmacytic lymphoma (LPL) and follicular lymphoma. The immunohistochemistry results of follicular lymphoma
usually indicate positivity for CD10 and Bcl-2 [18]. LPL and MALT lymphoma have similar morphological and immunohistochemical
pro�les, but relative to MALT lymphoma, LPL typically involves the bone marrow and is associated with Waldenstrom’s
macroglobulinemia [19]. Our patient’s immunohistochemical �ndings indicated CD20+ and CD79a+ results, without bone marrow
involvement, and no clinical history of Waldenstrom’s macroglobulinemia. At the same time, clonal rearrangement of IgH was detected
by PCR. According to these �ndings, the diagnosis was most consistent with MALT lymphoma.

MALT lymphoma tends to be indolent. There is no standard treatment for CNS MALT lymphoma. The treatment modalities reported in
the existing literature include surgery, radiotherapy, and chemotherapy. As shown in Table 1, among patients with lesions arising from
the brain parenchyma, 3 of the 6 patients received chemotherapy: two patients had stable disease, one patient showed tumour
remission, the other 3 patients received radiotherapy and had a complete response. MALT lymphoma is radiosensitive. In 2011, a
randomized phase III trial reported that there was no difference in clinical e�cacy between the radiotherapy dose of 24 Gy and 40-45Gy
for indolent NHL [20]. Currently, reduced-dose (24-30 Gy) radiotherapy is preferred for indolent lymphoma. Unlike high-grade CNS
lymphoma, the role of intrathecal chemotherapy or systemic chemotherapy currently remains unclear in low-grade CNS lymphoma [21].
Because of the particularity of the lesion location, our patient could not be totally resected by surgery and achieved complete remission
by radiotherapy alone. Involved-site radiation therapy (ISRT) is an effective initial treatment for extranodal marginal zone lymphoma
[22]. The radiation �eld in our case included only the primary lesion demonstrated on MRI and PET, not as reported in the prior literature
[7,8,13]. Reexamination during treatment showed residual disease, so we believed that one month after the end of radiotherapy might be
the best time to evaluate the effect.

Conclusion
In conclusion, primary non-dural CNS MALT lymphoma is a rare disease. The exact mechanism is still unclear presently. Diagnosis is
based on morphological and immunohistochemical �ndings. It is radiosensitive and can be cured with radiotherapy. Chemotherapy
alone cannot achieve good treatment outcomes. Due to the small number of cases, it is di�cult to draw conclusions regarding the use
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of radiotherapy as the primary treatment for brain parenchymal-based MALT lymphoma. More clinical data are needed to con�rm this
opinion.

Abbreviations
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ESR: Erythrocyte sedimentation rate; CT: Computed tomography; MRI: Magnetic resonance imaging; FDG-PET: Fluorodeoxyglucose
positron emission tomography; SUV: Standardized uptake volume; CSF: Cerebrospinal �uid; IgH: Immunoglobulin heavy chain gene;
GTV: Gross target volume; PGTV: Planning gross target volume; PWI: Perfusion-weighted imaging; WHO: World health organization; LPL:
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Table 1.

Clinical summary of patients with primary non-dural CNS MALT lymphoma.
Reference Age(y) Sex Location Presentation Treatment Outcome

Tu et al [13]. 66 M R, frontal Seizures Radiation(WBRT, dose NA) CR

Park et al
[8].

18 M L, basal
ganglia

Right-sided
central
facial nerve
palsy, right-
sided
weakness,
dizziness,
dysarthria

Radiation(CTV=GTV+15mm,PTV=CTV+5mm;30.6Gy/17F) CR

Papanicolau

et al [14].

70 M L,
posterior

putamen

Right
extremity
numbness,
dysarthria,
blurry vision

Chemotherapy (dexamethasone, temozolamide,
rituximab)

SD

Schiefer

et al [15].

39 F R, frontal Seizures Chemotherapy (intrathecal:
methotrexate,cytarabin,dexamethasone;Intravenous: high-
dose methotrexate)

SD

Aqil et al [7]. 48 M L, frontal Seizures,
memory
loss

Radiation(WBRT,24Gy;GTV boosted 6Gy) CR

Ueba

et al [10].

53 M R,
temporal;

L,
occipital;

spinal
cord

Recent
memory
disturbance,
gait
disturbance,
urinary
incontinence

Chemotherapy (high-dose methotrexate, cytoarabine) PR

Abbreviations: WBRT, whole brain radiation therapy; CTV, clinical target volume; GTV, gross target volume; PTV, planning target volume;
CR, complete remission; PR, partial remission; SD, stable disease; NA, not available.

Figures

Figure 1

a. Axial T2-weighted image shows heterogeneous intensity in midbrain, midbrain aqueduct is compressed. b. Contrast-enhanced MRI
shows a signi�cant enhancing 1.9cm×1.8cm-sized mass in the left midbrain. c. The lesion is high density on CT. d. FDG-PET shows the
lesion is increased glucose uptake (arrow). The SUVmax is 7.48.
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Figure 2

Histologic features. The biopsy shows perivascular in�ltrates of small-sized lymphocytes. Hematoxylin and eosin (H & E) stain, 20×(a)
and 40×(b).

Figure 3

Immunohistochemical features. The tumor cells are positive stainings for B-lymphocyte marker CD20/CD79a and negative for T-
lymphocyte marker CD3. 10%-20% of the cells are reactive with Ki-67.
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Figure 4

IdentiClone™ IGH+IGK B-Cell Clonality PCR test. Positive for the detection of clonal immunoglobulin heavy chain gene rearrangement.

Figure 5

Follow up MRI shows no mass effect or abnormal enhancement, and PWI shows no hyperperfusion.


