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A b s t r a c t 

MALT lymphoma of the dura is a very rare type of low-grade B-cell lymphoma. Little more than 100 cases have been report-
ed in the literature to date. 
We report a 43-year-old woman who was referred to hospital because of a series of three tonic-clonic seizures on the day 
of admission. Neurological examination revealed confusion and aphasia. Magnetic resonance imaging (MRI) showed a con-
trast-enhanced, broad-based lesion along the dura in the left parieto-occipital area. The suspicion of an en plaque meningi-
oma was raised. The tumour invaded the brain parenchyma with visible extension into the brain sulci. There was a marked 
brain oedema surrounding the lesion and causing the midline shift 8 mm to the right. After stabilization of neurological 
condition (intravenous diuretics and steroids), the operation was performed. The diagnosis of dural MALT lymphoma was 
established. During the pathological examination, it was especially problematic to distinguish MALT lymphoma from fol-
licular lymphoma, but the final diagnosis was MALT lymphoma. Surgical partial removal with additional R-CVP immu-
nochemotherapy (rituximab, cyclophosphamide, vincristine and prednisone) resulted in complete remission. The follow-up 
period is 1 year. Our presented case of a MALT lymphoma highlights the fact that surgical partial removal with additional 
immunochemotherapy is an available option in these rare intracranial tumours.
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Introduction 

Extranodal marginal zone lymphoma of mucosa- 
associated lymphoid tissue (MALT lymphoma) is a low-
grade mature B-cell neoplasm [12]. The most common 
location of MALT lymphoma is mucosa of the gastroin-
testinal tract although some rare locations, such as the 
lung, salivary glands, breast, thyroid, bladder, kidney, 

skin and lacrimal glands have been mentioned [12].  
An especially rare location is the central nervous system 
(CNS) and the dura mater. Little more than 100 cases 
of dural MALT lymphoma have been reported in the 
past [2,13,16]. Generally, most MALT lymphoma cases 
occur in adults, with a median patient age in the sev-
enth decade of life. Men and women are about equally 
affected although there are site-specific sex differenc-
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es, with a female predominance reported for cases in 
the thyroid, salivary glands and dura mater. There is 
a clear predominance of younger middle-aged women 
affected by MALT lymphoma in the dura mater localiza-
tion [2,3,13,16]. Due to the small number of dural MALT 
lymphoma cases, which do not belong to immunolog-
ically privileged site (of the CNS) lymphomas, there 
are still no prospective studies and the best treatment  
is still under consideration [2,13]. Nevertheless, this 
type of tumour is characterized by slow growth and 
generally good prognosis. Here, we report a  rare case 
of tumour mimicking a meningioma that was partially 
removed and pathological diagnosis revealed a  dural 
MALT lymphoma.

A case report 
A  43-year-old woman was referred urgently to 

the Institute of Psychiatry and Neurology in Warsaw 
because of a series of three tonic-clonic seizures on the 
day of admission. The patient was confused and pre-
sented with mild features of mixed aphasia. No other 
neurological deficiency was found on physical exam-
ination. The patient had no history of comorbidities 
and was taking only hormonal contraception. Comput-
ed tomography (CT) (Fig. 1) in the left parieto-occipital 
region revealed a 5-cm contrast-enhanced lesion with 
surrounding oedema in the left parieto-occipital region.

The patient was admitted to the neurological ward 
for further treatment. The patient received intravenous 
steroids and antiepileptic drugs with improvement of 
neurological status. Thereafter, the magnetic resonance 
imaging (MRI) was done (Fig. 2) showing a contrast-en-

hanced, broad-based lesion along the dura in the left 
parieto-occipital area and extending through the sig-
moid and transverse sinuses to the posterior crani-
al fossa. The mass was surrounded by large cerebral 
oedema of the left hemisphere, with a mass effect on 
the lateral ventricle and especially left occipital horn. 
The MRI suggested a  plaque meningioma with neu-
roradiological findings suggestive of malignancy, which 
included the presence of aggressive infiltration of this 
tumour on the arachnoid space and visible infiltration 
of cerebral sulci (Fig. 3). The patient was qualified for 
surgical resection of the tumour. 

Fig. 1. The computed tomography (CT) examina-
tion revealed a contrast-enhancing lesion with 
surrounding oedema in the left parieto-occipi-
tal area adherent to the dura mater suggesting 
an en plaque meningioma or malignant form of 
meningioma. 

Fig. 2. Axial (A), sagittal (B) and coronal (C) magnetic resonance imaging (MRI) showed a  contrast- 
enhanced, broad-based lesion along the dura in the left parieto-occipital area that extends through  
the sigmoid and transverse sinuses to the posterior cranial fossa. The suggestive findings of the malig-
nance in sagittal (B) MR imaging included the presence of aggressive infiltration of this tumour on the 
arachnoid space and visible infiltration of cerebral sulci in the left parieto-occipital region. 
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The partial resection of the tumour was achieved. 
Complete tumour resection was not possible due to the 
high risk of cerebral cortex damage because of mas-
sive infiltration of venous sinuses. The dural cranio-
plasty and bone decompression were made due to the 
massive cerebral oedema. The postoperative CT scan 
showed the subtotal resection of the tumour with visi-
ble resolution of the midline shift and significant reduc-
tion of cerebral oedema (Fig. 4). 

The postoperative course was uneventful, the neuro-
logical deficits completely resolved and the patient was 
discharged home on the second day after the surgery.

Neuropathological examination
Brain with dura samples for neuropathology studies 

were formalin-fixed, paraffin-embedded tissue (FFPET) 
and sections were prepared by routine histopathological 
(HP) methods. For immunohistochemistry (IHC), tissue 
sections were incubated with the monoclonal anti-
bodies (MoAbs) specific for: LCA(CD45), CD20, PAX-5, 
CD10, BCL6, MUM1, FOX-P1, BCL2, CD5, CD43, CD45-RO, 
kappa, lambda and Ki-67 as previously described [15]. 
A reaction for CD45, CD20, PAX-5, BCL6, MUM1, FOX-P1, 
BCL2, CD5, CD43, CD45RO was considered positive if at 
least 20% of the MALT lymphoma cells or T cells showed 
staining, while for CD10, if any cell showed staining. 
For the Ki-67 index assessment, 200 cells were counted 
under HPF (400×) examination. Microscopic examina-
tion showed diffuse proliferation of small neoplastic 
cells in the parietal and occipital dura (Fig. 5A). These 

B-cells were immunoreactive for MoAbs: LCA, CD20 
and PAX-5 (Fig. 5B), MUM1 (but only 10% of cells were 
positive), FOX-P1 (Fig. 5C), BCL2 but without restricted 
expression of either kappa or lambda. The accompa-
nying T cells were characterized by immunoreactivity 
with LCA, CD5, CD43, FOX-P1, CD45-RO and BCL2. In 
addition, a few normal B lymphocytes positive for CD10 
(< 10%) (Fig. 5D) and BCL6 were found, corresponding 
to the remains of the reactive lymphoid follicles that 
were destroyed by MALT lymphoma cell infiltration. 
The Ki-67 proliferation index was very low, about 1%. 
Pathological findings were indicative of the diagnosis 
of MALT lymphoma of the dura.

Postoperative course
Positron emission tomography and computed 

tomography (PET-CT) exam excluded a  disseminated 
disease and revealed only an increased, pathological 
uptake of FDG within the posterior wall of the uterus. 
Furthermore, there were a few small areas of increased 
FDG accumulation in the thyroid and sacrum area, which 
could indicate lymphoma infiltration. Due to gynaeco-
logical examination with transvaginal ultrasound, hys-
terectomy and ovariectomy were performed but the 
histopathological examination revealed non-neoplastic 
lesions unrelated to MALT lymphoma. Cerebrospinal flu-
id examination by flow cytometry showed no lympho-
ma cells. No lymphoma infiltration was found in bone 
marrow biopsy. The performance status of the patient 

Fig. 4. Postoperative computed tomography (CT) 
showing subtotal tumour removal with visible 
reduced mass effect. 

Fig. 3. Intraoperative image. After occipito-pari-
etal craniotomy and durotomy the tumour infil-
trating parenchyma was revealed (white arrow). 
Infiltrated dura mater (yellow arrow). 
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was assessed as fully active, able to carry on all pre-dis-
ease performance without restriction (ECOG 0).

Thereafter the patient underwent 8 cycles of immu-
nochemotherapy R-CVP (rituximab, cyclophosphamide, 
vincristine, prednisone) with 4 intravenous infusions 
of high-dose methotrexate (HD-MTX) as the preven-
tion of the secondary central nervous system involve- 

ment. The immunochemotherapy was well tolerated. 
Two years of rituximab maintenance is planned. So far 
she received 2 doses of rituximab in 2 months’ interval.

An early postoperative follow-up MRI performed 
six months after tumour resection showed no residu-
al mass (Fig. 6). The other lesions seen on the PET-CT 
scan were also in regression. No features of patholog-

Fig. 5. MALT lymphoma of the dura. A) Diffuse proliferation of lymphoid cells in the occipital dura.  
B) Tumour cells express the B-cell marker, PAX-5. C) The lymphoma expresses FOX-P1. D) CD10 immunohis-
tochemistry showing the remains of the reactive lymphoid follicles CD10(+) that were destroyed by MALT 
lymphoma cells CD10(–) infiltration (all photos magnified 40×).

Fig. 6. Postoperative magnetic resonance imaging (MRI) – axial (A), sagittal (B) and frontal (C) images show-
ing the total remission of the MALT lymphoma located in the left parieto-occipital region. 
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ical FDG absorption were also noticed at the operated 
site. The preoperative neuropsychological assessment 
due to the neurological status of the patient was not 
performed. Although, the postoperative neuropsycho-
logical examination performed 11 months after surgery 
revealed proper functioning with slight difficulties with 
word finding fluency. 13 months after the operation, 
the patient was further followed in the neurology, neu-
rosurgery and oncology out-patient clinic. The patient 
is prepared for scheduled cranioplasty. 

Discussion 
MALT lymphoma of the dura is a very rare type of 

low-grade lymphoma characterized by the proliferation 
of mature B-cells [2,3,13,16]. It is more typically asso-
ciated with the mucosal tissues such as the gastroin-
testinal tract. The primary location of the dura mater is 
unusual, however, the dura mater is the most common 
occurrence of this tumour in the CNS. Diagnosis of MALT 
lymphoma of the dura is difficult due to the high similar-
ity to meningiomas in the radiological examination [11]. 
Other rare differential diagnoses include dural metasta-
sis, solitary fibrous tumours, gliosarcomas, and inflam-
matory pseudotumours. Several cases of lymphomas 
misdiagnosed as chronic sub- or epidural hematomas 
have been described [6,8]. The diagnosis of dural MALT 
lymphoma is confirmed mainly by histopathological and 
immunohistochemical features. It is difficult to distin-
guish MALT lymphoma from follicular lymphoma. Follicu-
lar lymphoma (FL) of the dura is less common than MALT. 
They are very similar in clinical and radiological presen-
tation. Altshuler et al. reported only 15 FL cases of this 
tumour [1,7]. In our case, the lack of expression of BCL6 
and CD10 and positivity for FOX-P1 on lymphoma cells 
clearly excluded the diagnosis of FL. In addition, a very 
low proliferation index of Ki-67 also fits the diagnosis  
of MALT lymphoma and does not match the diagnosis  
of FL [12]. However lack of plasmocytic differentiation on 
lymphoma cells in our case, which is common in MALT 
lymphoma, prevented confirmation of monoclonality by 
kappa/lambda IHC estimation.

We report the case of a  MALT lymphoma of the 
dura presenting symptomatically and radiologically as 
a meningioma. Postoperative PET-CT scan suggested dis-
seminated tumour, but it was not confirmed by HP/IHC 
examinations. Dural MALT lymphoma is almost always 
localized disease, without systemic involvement. Only 5 
cases have been reported with involvement outside the 
CNS [10]. Bustoros et al. in a retrospective analysis of 
105 cases of MALT lymphoma of the dura reported that 
a  mean age at diagnosis was 51 years (range 28-78 
years), with a female to male ratio of 3 : 1. The most 
common symptoms of CNS lymphomas are headaches, 

convulsions, visual disturbances dizziness, ataxic gait, 
speech deficits and hearing deficits [2].

A review of previous reports showed that treatment 
modalities include surgery, radiotherapy and immuno- 
chemotherapy alone or in combination [1,6-8]. Surgery 
is often the primary treatment due to acute symptoms 
of the disease, as in our case. However, a combination of 
surgery and additionally radiotherapy is most common-
ly used. In our case, the patient did not undergo radio-
therapy. The decision was made by oncologists due to 
the neurotoxicity associated with radiation. In the case 
of our patient, this was associated with a high risk of 
damage to the eloquent areas of the brain, such as the 
speech area. The symptoms and preoperative MRI sug-
gested that the tumour was very close to the Wernicke’s 
area. We also wanted to avoid the neurotoxicity of radio-
therapy in this young woman with the favourable prog-
nosis of indolent lymphoma. For this reason, the patient 
received only immunochemotherapy. Dural MALT lym-
phomas are very radiosensitive, stereotactic radiosur-
gery can be very useful but requires further research. 
According to Karschnia et al., GammaKnife is safe and 
effective in the treatment of these types of tumours [9]. 
Due to the rarity, the clinical features and optimal man-
agement of dural MALT are not well defined. Zhao et al. 
used only radiotherapy in a patient with MALT lympho-
ma of the midbrain [5,16]. On the other hand, Villeneuve 
et al. presented complete remission (CR) for more than 
2 years after 6 cycles of rituximab and bendamustine 
without invasive surgery [14]. Complete total resection is 
the primary goal of surgical treatment which cannot be 
achieved in cases when the involvement of dural sinuses 
by MALT lymphoma is present. Our demonstrated case 
support the statement that the partial resection is rec-
ommended without the need to perform the gross total 
tumour resection. 

De la Fuente et al. reported that many of the pa- 
tients underwent only partial resection, achieving CR 
with additional treatment [4]. In our case, surgical par-
tial removal with additional R-CVP + HD-MTX immuno- 
chemotherapy resulted in complete morphological and 
metabolic CR. Despite CR, the patient received 2 doses 
of rituximab maintenance therapy.

The role of PET-CT scan and follow-up MRI are 
important in the control and detection of other lesions. 
However, multiple foci of increased FDG absorption 
may be misdiagnosed as disseminated disease, like in 
our case. Regardless of the kind of treatment, patients 
always require long-term follow-up.

Conclusions
In conclusion, MALT lymphoma of the dura is a rare 

disease. This type of the tumour should be considered 
as a  differential diagnosis of meningioma when the 
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lesion is non-typical in the radiological scan. Surgical 
treatment with immunochemotherapy and/or radio-
therapy is usually associated with a  good prognosis. 
The decision to choose the method of treatment should 
be made individually taking into account the location 
of the lesion, size, age and the past medical history of 
the patient. Although the current recommendations for 
the treatment of these tumours are still debatable due 
to their rarity in clinical practice. 

Disclosure
The authors report no conflict of interest.

References 
1. Altshuler E, Richhart R, Iqbal U, Chaffin J. Dural follicular lym-

phoma: Case report and literature review. J Investig Med High 
Impact Case Rep 2021; 9: 23247096211056768. 

2. Bustoros M, Liechty B, Zagzag D, Liu C, Shepherd T, Gruber D, 
Raphael B, Placantonakis DG. A rare case of composite dural 
extranodal marginal zone lymphoma and chronic lymphocyt-
ic leukemia/small lymphocytic lymphoma. Front Neurol 2018;  
9: 267. 

3. Choi JY, Chung JH, Park YJ, Jung GY, Yoon TW, Kim YJ, Lim TK, 
Kim BS, Nam SH. Extranodal marginal zone B-cell lymphoma of 
mucosa-associated tissue type involving the dura. Cancer Res 
Treat 2016; 48: 859-863.

4. de la Fuente MI, Haggiagi A, Moul A, Young RJ, Sidani C, Markoe A,  
Vega F, DeAngelis LM, Lossos IS. Marginal zone dural lympho-
ma: the Memorial Sloan Kettering Cancer Center and Univer-
sity of Miami experiences. Leuk Lymphoma 2017; 58: 882-888.

5. Garcia-Serra A, Price Mendenhall N, Hinerman RW, Lynch JW Jr,  
Braylan RC, Mancuso AA. Management of neurotropic low-
grade B-cell lymphoma: report of two cases. Head Neck 2003; 
25: 972-976. 

6. Gocmen S, Gamsizkan M, Onguru O, Sefali M, Erdogan E.  
Primary dural lymphoma mimicking a subdural hematoma.  
J Clin Neurosci 2010; 17: 380-382.

7. Hamilton DK, Bourne TD, Ahmed H, Cousar JB, Mandell JW, 
Sheehan JP. Follicular lymphoma of the dura: case report.  
Neurosurgery 2006; 59: E703-704.

8. Iaccarino C, Schiavi P, Crafa P, Bronzoni C, Ramponi V, Mante-
nuto G, Cavanna L, Servadei F. Primary dural lymphoma mim-
icking a chronic epidural hematoma. Differential diagnosis of 
two rare conditions. Clin Neurol Neurosurg 2013; 115: 1510-1513.

9. Karschnia P, Batchelor TT, Jordan JT, Shaw B, Winter SF, Bar- 
biero FJ, Kaulen LD, Thon N, Tonn JC, Huttner AJ, Fulbright RK, 
Loeffler J, Dietrich J, Baehring JM. Primary dural lymphomas: 
Clinical presentation, management, and outcome. Cancer 
2020; 126: 2811-2820.

10. Matmati K, Matmati N, Hannun YA, Rumboldt Z, Patel S, 
Lazarchick J, Stuart R, Giglio P. Dural MALT lymphoma with dis-
seminated disease. Hematol Rep 2010; 2: e10.

11. Shaia J, Kerr PB, Saini A, Roberti F, Kapil J, Jones R, Aragon- 
Ching JB. Mucosa-associated lymphoma tissue of the dura pre-
senting as meningioma. South Med J 2010; 103: 950-952.

12. Swerdlow SH, Campo E, Pileri SA, Harris NL, Stein H, Siebert R,  
Advani R, Ghielmini M, Salles GA, Zelenetz AD, Jaffe ES.  
The 2016 revision of the World Health Organization classifica-
tion of lymphoid neoplasms. Blood 2016; 127: 2375-2390.

13. Takeuchi I, Tanei T, Kuwabara K, Kato T, Naito T, Koketsu Y, 
Hirayama K, Hasegawa T. Primary dural mucosa-associat-
ed lymphoid tissue lymphoma mimicking falx meningioma: 
A case report. NMC Case Rep J 2022; 9: 123-128.

14. Villeneuve A, Rubin F, Bonfils P. Meningeal marginal zone B-cell 
lymphoma: The meningioma trap. Eur Ann Otorhinolaryngol 
Head Neck Dis 2018; 135: 131-132.

15. Zajdel M, Rymkiewicz G, Sromek M, Cieslikowska M, Swoboda P,  
Kulinczak M, Goryca K, Bystydzienski Z, Blachnio K, Ostrowska B,  
Borysiuk A, Druzd-Sitek A, Walewski J, Chechlinska M, Siwicki JK.  
Tumor and cerebrospinal fluid microRNAs in primary central 
nervous system lymphomas. Cancers 2019; 11: 1647. 

16. Zhao YR, Hu RH, Wu R, Xu JK. Primary mucosa-associated lym-
phoid tissue lymphoma in the midbrain: A case report. World  
J Clin Cases 2021; 9: 6566-6574.


