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Abstract

Primary central nervous system lymphoma (PCNSL) is an aggres-
sive form of extranodal non-Hodgkin lymphoma that arises in the
brain parenchyma, eyes, meninges, or spinal cord in the absence of
systemic disease. Primary dural lymphoma (PDL), in contrast, arises
from the dura mater of the brain. PDL is usually a low-grade B-cell
marginal zone lymphoma (MZL), whereas other types of PCNSL
are usually high-grade large B-cell lymphoma. This specific patho-
logical subtype has important therapeutic and prognostic implica-
tions, making PDL a distinct subtype of PCNSL. Herein, we report
a case of PDL in an African American patient, in her late thirties,
who presented to our emergency room with chronic headaches. An
emergent magnetic resonance imaging (MRI) of the brain showed
a dural-based homogeneously enhancing extra-axial mass along the
left hemisphere, which was contained within the anterior and parietal
dural mater. A surgical specimen was collected after an emergency
debulking procedure. The flow cytometry, done on the surgical speci-
men obtained, was positive for CD19%, CD20", and CD22", but nega-
tive for CD5-and CD10". These findings were consistent with a clonal
B-lymphoproliferative disorder. The surgical pathology specimen im-
munohistochemistry was positive for CD20" and CD45%, but negative
for Bel-6Cyclin D1~ and CD56°. The Ki67 was 10-20%. These find-
ings were consistent with extranodal MZL. Given the location and pa-
thology, the patient was diagnosed with PDL. Due to MZL’s indolent
nature, location outside the blood-brain barrier, and known efficacy
to bendamustine-rituximab (BR), we decided to treat our patient with
BR. She completed six cycles without major complications, and her
post-therapy brain MRI showed complete remission (CR). Our case
adds to the sparse literature about PDL and highlights the efficacy of
BR systemic chemotherapy on MZLs.
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Introduction

Primary central nervous system lymphoma (PCNSL) is an ag-
gressive form of extranodal non-Hodgkin lymphoma (NHL)
that arises in the brain parenchyma, eyes, meninges, or spinal
cord in the absence of systemic disease [1]. The most common
location is brain parenchymal lesions. PCNSL of the menin-
ges only is rare. Primary dural lymphoma (PDL) arises from
the dura mater of the brain. It differs biologically from other
CNS lymphomas [2, 3]. It is usually a low-grade B-cell mar-
ginal zone lymphoma (MZL), whereas other types of PCNSL
are usually high-grade large B-cell lymphoma. This specific
pathological subtype has important therapeutic and prognostic
implications, making PDL a distinct subtype of PCNSL, with
less known about its development other than its connection to
other chronic stomach conditions.

The exact incidence of PDL is unknown; it was reported
to be 2.4% in a series of 335 patients with PCNSL [4]. In con-
trast to brain parenchyma PCNSL which has slight male pre-
dominance, PDL occurs mainly in middle-aged women [4, 5].
A 5-year overall survival rate was reported at 96.7% and the
progression-free survival rate was 81% [6]. Herein, we report
a case of PDL in a woman, in her late thirties, and describe the
diagnosis, disease course and treatment.

Case Report
Investigations

A woman, in her late thirties, with a past medical history of
an ovarian teratoma presented to our hospital with chronic
intermittent headaches that had progressively become worse
over 6 months. She underwent a magnetic resonance imaging
(MRI) of the brain that revealed a dural-based homogeneously
enhancing extra-axial mass, measuring 11 cm, along the left
hemisphere. It extended to the anterior interhemispheric falx
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Figure 1. Pre-operative MRI scan. Dural-based homogeneously enhancing extra-axial mass along the left hemisphere with
extension to the anterior interhemispheric falx and anterior right frontal lobe measuring 11 cm. There is significant mass effect
and vasogenic edema. (a) Coronal section of the mass. (b) Sagittal section of the mass. (c) Transverse section of the mass.
Post-operative MRI scan. Diffuse dural thickening through the left hemisphere, most notably along the left frontal lobe, reflecting
postoperative changes of residual tumor. (d) Transverse section. (e) Sagittal section. (f) Coronal section. Post-chemotherapy
MRI scan. Unchanged dural thickening and enhancement along the left hemisphere and anterior interhemispheric falx post-op-
eratively. Some encephalomalacia in the left frontal lobe, but no new pathological enhancement seen. (g) T2 transverse section.

(h) T1 axial section. MRI: magnetic resonance imaging.

and anterior right frontal. The mass effect caused 1 - 2 cm
left-to-right midline shift on the underlying brain parenchyma
along with significant vasogenic edema (Fig. la-c).

Diagnosis

Her significant laboratory findings were a white blood cell
(WBC) 8.37 with a normal differential, uric acid 2.5, lactate
dehydrogenase (LDH) 229 and negative disseminated intra-
vascular coagulation (DIC) panel. Her cerebral spinal fluid
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collected was colorless, predominantly lymphocytic 84%, pro-
tein of 55 (reference: 15 - 45) and void of any malignant cells.

The patient underwent an emergent craniotomy and de-
bulking of the mass, during which a surgical specimen was
obtained. The tumor was entirely contained within the anterior
and parietal dural matter (Fig. 1d-f). The flow cytometry, done
on the surgical specimen obtained, was positive for CD19%,
CD20%, and CD22*, but negative for CD5" and CD10". These
findings were consistent with a clonal B-lymphoproliferative
disorder. The surgical pathology specimen immunohistochem-
istry was positive for CD20" and CD45", but negative for Bcl-
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Figure 2. Resected tumor pathology stains. Hematoxylin and eosin stain of left frontal craniotomy tumor resection specimen
shows focal residual germinal centers, partial plasmacytic differentiation and scattered large transformed cells. Low power x 40
(a). high power x 200 (b). Immunohistochemistry stain Ki67 proliferation index 10-20% (c). Stained CD45 diffusely positive (d).

6Cyclin D1- and CD56". The Ki67 was 10-20%. These find-
ings were consistent with extranodal MZL. Her Ebstein-Barr
virus titers were negative (Fig. 2a-d).

An MRI of her complete spine and computed tomography
(CT) of chest abdomen and pelvis did not reveal any other sites
of lymphomatous spread. A final diagnosis of PDL was made
from tumor geography and histology.

Treatment

After surgery, treatment with bendamustine and rituximab
(BR) (q 28-day cycle, standard dosing) was initiated and the
patient completed six cycles without any complications. We
chose to treat our patient with a partial resection and chemo-
therapy rather than radiotherapy (RT) due to the proven effica-
cy of BR in extranodal MZL and to treat possible microscopic
systemic disease.

Follow-up and outcomes

Post-therapy MRI of the brain revealed stable post-operative
changes in the brain but did not identify any signs of malignan-
cy. She achieved CR after 6 months of treatment and continues
to do well after 3 years (Fig. 1g, h).

Discussion

The dura mater is devoid of lymphoid tissue; however, it is hy-
pothesized that chronic inflammation of the dura, due to chronic
infection and/or autoimmune disorder, may attract polyclonal
lymphocytes from which monoclonal lymphoma could arise. His-
tologically, MZL is the most frequent pathology seen in PDL [7,
8]. Chronic infections like Helicobacter pylori [9] and Chlamydia
psittaci [10] have been associated with extranodal MZL (extran-
odal mucosa-associated lymphoid tissue (EMALT) lymphoma) of
the stomach and ocular adnexa, respectively. Sjogren disease has
been associated with MZL of the parotid gland. However, PDL
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has not been definitively associated with any infectious or auto-
immune disease, but reported amongst patients with hepatitis C,
scleroderma, Graves’ disease, and Sjogren disease [11-14].

PDLs are diagnosed with both advanced imaging and tis-
sue biopsy. The imaging test of choice is MRI with gadolinium
contrast which usually shows a single or multiple homoge-
neously enhanced extra-axial mass [4]. Other MRI findings
include meningeal thickening, dural tail sign, underlying pa-
renchymal vasogenic edema, early invasion of the underlying
brain calvarial hyperostosis, and bone erosion [15]. However,
these features are not specific to PDL but are also shared by
meningiomas, fibrous tumors or chronic subdural hematomas.
In one report, 14 out of 15 PDL cases were misdiagnosed as
meningiomas on imaging alone [5]. Our patients’ MRI find-
ings were classical for PDL, and led our radiologists’ differ-
ential to include meningioma, neurosarcoidosis, fibrous tumor
and lymphoma. It has been postulated that due to its rarity,
no standard treatment exists for PDL and variation of condi-
tions. RT, surgery and multiple chemotherapy regimens have
been used in a single modality or in combination [15]. Due
to its indolent pathology and being a localized disease, surgi-
cal resection and focal RT have been used successfully [8, 16,
17]. However, complete resection can be difficult due to mul-
tiple tumors, infiltrative behavior, or en plaque presentation.
Karschnia et al found that surgery, partial or complete tumor
resection, improved their patient cohort’s overall survival (P =
0.044), but not progression-free survival [18]. If the tumor is
in several bodily areas, most cases require RT/chemotherapy
as a follow-up. Thus, making either chemotherapy or another
multimodal approach more viable in select cases.

RT is a viable treatment option in nodal and other extran-
odal MZL, and PDL is not an exception. RT as an option should
be exhausted before beginning chemotherapy or methotrexate
[4]. De la Fuente et al postulate that CR can be achieved with lo-
cal therapy, surgery followed by focal RT, in MZLs limited to a
single site [19]. In their study, 12/13 patients that received focal
RT to a single tumor achieved CR in their follow-up period [19].

High-dose methotrexate (HDMTX)-based regimens are
the standard of care for brain parenchyma PCNSL which
has an aggressive histopathology. HDMTX is favored for
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these lymphomas because of the drug’s ability to penetrate
the blood-brain barrier. However, an HDMTX chemotherapy
regimen may be excessive for PDL, which usually lies within
the dura. Developmentally, dura mater originates from the
mesoderm while the CNS parenchyma originates from the ec-
toderm. Therefore, the dura develops outside the blood-brain
barrier, and hence easily exposed to systemic therapies. The
MALT2008-01 trial established BR efficacy against MALT
lymphoma by purporting a 100% overall response rate (ORR)
after three cycles and 98% CR rate in untreated CD20-posi-
tive MALT lymphoma [20]. Due to the proven efficacy of BR
against extranodal MZL and BR’s overall tolerability, we de-
cided to treat our patient with chemotherapy after a partial de-
bulking procedure. Tsutsumi et al reported two cases of dural
MZL that were treated successfully with BR, even though they
had evidence of systemic disease, not only dural disease.

CNS prophylaxis is generally not part of the treatment
paradigm of PDL, due to extranodal MZL indolent nature and
location outside the blood-brain barrier. In the case series, De
la Fuente et al do not report any cases of CNS prophylaxis be-
ing used in PDL with MZL histology.

Learning points

Our case adds to the sparse literature about PDL and empha-
sizes the importance of recognizing it as a separate entity from
parenchymal PCNSL which is an aggressive disease and car-
ries a poor prognosis. Surgery, RT, and/or chemoimmunother-
apy have been used in the treatment of extranodal MZL and are
all appropriate treatments for PDL.
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