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Abstract

Primary CNS Marginal Zone Lymphoma is a rare, slow-growing type of B-cell lymphoma. Due to its diverse nature, it can be challenging to detect
and treat. Diagnosis requires a biopsy and thorough immunohistochemical analysis. Treatment typically involves a multimodality approach, which
includes maximal safe reaction, low-dose whole-brain irradiation, and a combination of systemic therapies such as chemoimmunotherapy and
targeted therapy. We would like to share a case report of a 51-year-old female who was diagnosed with Primary CNS Marginal Zone Lymphoma.
She was successfully treated without whole-brain radiotherapy in the adjuvant setting. The patient received a combination of Rituximab and
Bendamustine, which provided remarkable local and systemic control.
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Introduction

Primary CNS Marginal Zone Lymphoma is a rare but slow-
growing condition [1]. Female patients with this tumor usually
have a good prognosis, with a survival rate of over 86% within
5 years [1]. Cancer typically starts in the dura but may also
impact the epidural and subdural areas [2]. It is difficult to
identify and is often misdiagnosed as meningioma or subdural
hematoma on diagnostic imaging [3,4]. Patients display a range
of neurological symptoms, including chronic headaches, seizures,
poor coordination, and stroke [3]. A definitive diagnosis can only
be made through histology and immunohistochemical staining
[5]. There is no established treatment for this cancer, and various
approaches, such as chemotherapy, targeted therapy, low dose
whole brain radiotherapy, and excision, are still being studied.
Our patient is a 51-year-old woman who initially presented
with symptoms of raised intracranial pressure and seizures. She
was initially misdiagnosed on imaging as having a parafalcine
meningioma, but a definitive diagnosis of Isolated Primary CNS
Marginal Zone Lymphoma was made on histopathological review.
This type of cancer is extremely rare, and there are only a few

reported cases in the literature. Moreover, no cases have been
previously reported from the Middle East Asia region.

Case Report

A 51-year-old woman with no history of malignancy or
comorbidities presented with sudden-onset headaches that
progressed to persistent morning headaches and vomiting over
a week. Initial CT scans indicated a possible giant parafalcine
meningioma, leading to the initiation of steroid and antiepileptic
treatment. She later had two episodes of generalized tonic-clonic
seizures, prompting a referral for neurosurgical evaluation. On
examination, the patient had a good performance status (ECOG
1), stable vital signs, and no apparent neurological deficits.
Systemic examination revealed no abnormalities. A brain MRI
revealed a sizable, intensely enhancing extra-axial lesion in the
interhemispheric region that measured approximately 8.6 x 1.5
cm. The tumor invaded and caused stenosis of the superior dural
sagittal venous sinus, indicative of meningioma. Notably, no signs
of acute territorial infarction, intracranial hemorrhage, midline
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shift, mass effect, or hydrocephalus and posterior fossa structures
appeared unremarkable.

The clinical and imaging findings supported the decision to
seek neurosurgical input. The use of steroids and antiepileptics
addressed symptom control, and ongoing monitoring was
done given the absence of neurological deficits. The superior
dural sagittal venous sinus involvement influenced surgical
consideration and necessitated a comprehensive discussion of
risks and benefits with the patient (Figure 1). An MR cerebral
venography exam revealed severe stenosis and interruption in
the superior sagittal dural venous sinus. This was mainly due to

an invasion and mass effect of an extra-axial enhancing lesion,
located in the anterior part. However, the other dural venous
sinuses and major cerebral vessels were patent (Figure 2). The
patient underwent a bur hole craniotomy to remove the left frontal
extra-axial parasagittal dural-based lesion. The histopathology
report revealed that the lesion was an Extranodal Marginal
Zone Lymphoma with prominent plasma cell differentiation.
The microscopic examination of the dural tissue showed heavy
lymphoplasmacytic cell infiltration, predominantly small, and
admixed with a large number of mature-appearing plasma cells.
Perivascular cuffing was evident, and scattered large lymphoid
cells with immunoblastic features were seen within the infiltrate.
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Figure 2: MR cerebral venography showing severe stenosis of superior sagittal Dural venous sinus.
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On immunostaining, the lymphoid cells were positive for CD20
and negative for CD3, CD5, CD10, BCL6, BCL2, MUM1, CD43, and
CD23. The plasma cells were positive for CD38, CD138, MUM1,
IgG, IgG4 (IgG4: I1gG ratio 80%), and kappa, and negative for IgD
and lambda (kappa light chain restricted). Ki-67 was expressed by
around 10% of cells, and CD21 highlighted a few distorted follicles
in the background. The immunoblasts were CD30 positive. The
patient’srecovery after surgery was uneventful. Metastatic workup
included a PET scan that showed a small residual active lesion in

the interhemispheric extra-axial dural-based region. In addition, a
0.7 cm focal hypermetabolic nodule was found in the right lower
lobe of the lungs, the nature of which was unknown (Figure 3).
The bone marrow biopsy showed reactive bone marrow. The pre-
treatment evaluation revealed acute deep vein thrombosis (DVT)
in the left lower limb and a non-obstructing pulmonary embolism
in the left lower lobe with sub-segmental extension (May-Thurner
syndrome). Despite this, the ejection fraction was normal (55%
on echocardiogram), and viral serology was negative.
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Figure 3: PET scan showing hypermetabolic dural-based mass and solitary right pulmonary nodule.
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Figure 4: Pre and post immunotherapy MRI showing interval disease regression.
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The case was discussed in the tumor board with CNS
lymphoma experts to determine the best course of action for
this rare case, including the controversial role of low-dose
radiotherapy versus systemic therapy. Given the lack of clear
guidelines for the management of rare primary CNS MZL and
the presence of a questionable right lower lobe lung nodule,
the patient was planned for systemic combination therapy with
Rituximab and Bendamustine due to its low toxicity profile, good
CNS penetration, and systemic coverage. Radiation therapy was
reserved for salvage. After receiving 3 cycles of interim evaluation
with MRI, good radiological response was observed, with post-
surgical changes, a reduction in the size of the primary lesion, and
regression of vasogenic edema. There was residual enhancement
along the falx and nodular enhancement along the surgical
tract, with a maximal thickness of 0.57 cm compared to 1.5 cm
previously (Figure 4). The patient has completed 6 cycles of
combination immunotherapy and is now on maintenance therapy
with Rituximab.

Discussion

Marginal zone lymphoma (MZL) is the second most common
type of non-Hodgkin’s lymphoma after follicular lymphoma. It is
generally slow-growing and indolent [1]. The WHO recognizes
three subtypes of MZL: extranodal MZL (EMZL) of mucosa-
associated lymphoid tissue (MALT lymphoma), splenic MZL, and
nodal MZL [6]. MZL accounts for 6% of all B-cell lymphomas, with
the stomach, ocular/adnexal, lung, skin, and salivary glands being
the most common extranodal locations [7]. Primary CNS MZBL
is a rare subtype that affects middle-aged women with a median
age of 59.5 years and has not been conclusively linked to any
infectious or autoimmune cause [8]. The exact pathophysiology of
primary CNS MZBL is not well understood due to the absence of
mucosa-associated lymphoid tissue in the CNS. However, certain
chronic viral and autoimmune diseases have been linked to MZBL
development in non-CNS extranodal tissue sites [8]. Our patient,
a 51-year-old woman with no history of infection or autoimmune
disorder, was diagnosed with May-Thurner syndrome after
surgery. CNS lymphomas have never been associated with this
vascular disease.

Patients with primary CNS MZBL typically present with
focal neurological symptoms, such as headaches, seizures, and/
or sensory loss, as well as limb weakness and/or alterations in
vision [9]. Most patients have good performance status (ECOG 1)
at diagnosis. The median number of days with symptoms before a
CNS diagnosis is 105 (interquartile range: 30-420) for the primary
disease and 60 (interquartile range: 0-930) for the secondary
condition [9]. Our patient’s history of headaches and sudden onset
of seizures was brief, and there were no obvious neurological
symptoms. Primary CNS MZBL usually develops in the dura mater,
epidural, and subdural spaces, sparing the brain parenchyma [4].
Meningioma is the most common primary CNS dural-associated
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lesion, accounting for 30% of all intracranial malignancies [4,5].
It exhibits essentially comparable clinical and MRI features to
dural-based MZBL. On T1-weighted MRI scans, these tumors look
isointense and may show enhanced extra-axial lesions and the
dural tail sign [4]. T2-weighted imaging can distinguish between
dural-based MZBL and vasogenic edema, which is typically seen in
tissue next to the tumor. Diffusion-weighted MRI can also be used
to diagnose MZBL since it exhibits restricted diffusion due to the
high cellularity of these tumors compared to other cancers. Other
potential differentials include subdural hematomas, sarcoidosis,
aspergillosis, metastases, schwannomas, and chloromas. In
our patient, the tumor originated from the left frontal cerebral
convexity, causing stenosis of the superior dural sagittal venous
sinus. There was no involvement of brain parenchyma, vasogenic
edema, or intracranial hemorrhage [4,5]. MZBL tumors are
composed of B cells with CD20 positivity and clonal IgH and IgK
rearrangements, but not B cells that express CD5, CD10, CD43,
Bcl-6, or cyclin D1. CNS MZBL is generally latent and has low
proliferation indexes [1,6]. Our patient’s tumor showed heavy
infiltration of lymphoid cells admixed with mature appearing
plasma cells.

The immunohistochemical profile of the tumor showed
positivity for CD20 in lymphoid cells and CD38, CD 138, MUM1,
and IgG4: IgG ratio of 80%. The immunoblasts were positive
for CD30 with a low proliferation index of 10%. The attending
physician decides how to proceed with treatment. Surgery and
radiotherapy are the two most used treatment modalities for
primary diseases (27%). Patients with parenchymal disease
undergo craniotomy and biopsy, while those with dural-
restricted disease receive total resection [10]. Rituximab and
methotrexate are used to treat patients with primary illness who
have previously undergone systemic therapy, either alone or in
combination with cyclophosphamide, doxorubicin, vincristine,
and prednisolone [RCHOP]. Other treatment options include
bendamustine, rituximab, intrathecal cyclophosphamide, and
methotrexate. Patients with primary disease are typically not
treated with radiation or chemotherapy alone [10,11]. For
patients with well-defined CNS-MZL lesions, the International
Lymphoma Radiation Oncology Group recommends a radiation
therapy dose of 30-36 Gy. However, lower doses ranging from 20-
25.2 Gy have also been used in various case reports [12]. Since
no clear guidelines are available on the management of these
tumors, our CNS lymphoma experts decided to treat the patient
with a combination of bendamustine with rituximab [13]. This
was done to avoid neurotoxicity and provide systemic coverage.
However, many patients in the literature are treated with low
doses of whole-brain radiotherapy. In our case, radiotherapy was
not opted for and was reserved for salvage. A study has validated
the generally good prognosis of primary CNS MZL in patients with
MZL and highlighted a poor prognosis of subsequent CNS relapse
[14].
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Conclusion and Recommendation

Diagnosing and treating Primary Isolated CNS Marginal Zone
Lymphoma can be a challenging task, as it is a rare form of cancer.
Radiologists and oncopathologists need to report cases carefully,
considering any unusual disease presentations, to determine the
best treatment plan through a multidisciplinary approach. Medical
boards should consider such cases. For determining the curative
radiation dosage and systemic therapy options for Marginal Zone
Lymphomas of the CNS, an in-depth systematic review is essential.
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