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Abstract. Primary dural lymphoma (PDL) refers to a lymphoma 
with epidural or subdural involvement and is a rare subtype 
of primary central nervous system lymphoma. Diffuse large 
B‑cell lymphoma (DLBCL) presenting as PDL is extremely 
rare. The present study reports a case of PDL with skull and 
scalp involvement in a 56‑year‑old man. Magnetic resonance 
imaging (MRI) revealed that the tumor was located under the 
right parietal inner plate and was attached to the dura mater. 
Following contrast‑enhanced MRI, markedly enhanced tumor 
signals were observed, and mild homogeneous enhancement 
was observed in the diploë and soft tissues under the scalp, 
near the parietal bone. Under general anesthesia, the patient 
underwent craniotomy and tumor resection. The postoperative 
pathological diagnosis was DLBCL. Tumors were addition-
ally identified inside the skull and subcutaneous tissues. The 
patient was administered chemotherapy postoperatively, and 
the prognosis subsequent to the 4‑year follow‑up was favor-
able. Primary malignant lymphoma should be considered 
in the differential diagnosis of scalp masses and meningeal 
lesions. Early diagnosis and individualized treatment is closely 
associated with a favorable outcome.

Introduction

Primary central nervous system lymphoma (PCNL) is a malig-
nant type of non‑Hodgkin's lymphoma that is only observed in 
the central nervous system (1). It is a rare extranodal lymphoma 
accounting for 1‑6% of all intracranial tumors, and 1‑2% of all 
malignant lymphomas worldwide (2). PCNL has a relatively 
high incidence rate among patients with acquired immune 

deficiency syndrome, organ transplant recipients and patients 
with immunodeficiency (3). 

Primary dural lymphoma (PDL) refers to a rare subtype 
of PCNL with epidural or subdural involvement that is diag-
nosed based on imaging (4). It accounts for <1% of all brain 
lymphomas and ~0.1% of all non‑Hodgkin's lymphomas glob-
ally (5). PDL originates outside the central nervous system of 
immunologically stable individuals. 

Diffuse large B‑cell lymphoma (DLBCL) is a subtype of 
PCNL that is pathologically diagnosed (4). The presentation of 
DLBCL as PDL is extremely rare, and may result in a misdi-
agnosis of meningioma or other dural‑based neoplasm (4). The 
neuroimaging findings of DLBCL of the dura and PDL are 
similar to invasive meningioma; DLBCL of the dura and PDL 
present with extra‑axial lesions that appear iso‑ or hypoin-
tense on T1‑weighted magnetic resonance imaging (MRI) 
and diffusely enhance with gadolinium administration (6,7). 
Furthermore, a dural tail is a frequent finding in meningiomas 
and PDL (8). However, underlying vasogenic edema appears to 
be more common in PDL. Thus, the differential diagnosis of 
PDL based on neuro‑imaging is important.

PDL or DLBCL presenting as PDL is a very rare disease and 
there is no standard treatment. As extranodal diseases limited 
to a single site, they respond favorably to surgery or focal 
radiation. Adjuvant treatment is necessary in the majority of 
cases (6). Various treatment combinations, including complete 
surgical resection, systemic chemotherapy (CHOP and ritux-
imab) and adjuvant radiation therapy have been attempted in 
cases of primary DLBCL (9).

PDL is more indolent and has a better prognosis than 
parenchymal primary CNS lymphoma or systemic lymphoma 
with CNS metastasis  (10). In general, patients with PDL 
have a favorable outcome, with a 5‑year overall survival rate 
of >86%. The DLBCL relapse rate among all patients with 
complete remission status ranges between 7.0 and 20.0%, with 
a weighted summary proportion of 13.7%. The overall survival 
(OS) of patients with DLBCL is 83%. In addition, the recur-
rence rates of invasive meningioma are high (11).

The present study reports a case of DLBCL of the dura 
mater with skull and scalp involvement, presenting as PDL, 
and includes a brief review of the literature. The diagnosis 
made based on preoperative imaging was malignant menin-
gioma. Following surgery, the patient received systematic 
chemotherapy for 4 cycles, and the prognosis subsequent to 
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the 4‑year follow‑up was favorable. The study was approved 
by the ethics committee of the China‑Japan Union Hospital 
of Jilin University (Changchun, China) and written informed 
consent was obtained from the patient.

Case report

Clinical information. A 56‑year‑old man presented to 
the China‑Japan Union Hospital of Jilin University in 

November 2010 with a 2‑week history of intermittent head-
aches, dizziness and tinnitus with no clear cause. The headaches 
were described as dull and primarily confined to the pari-
etal‑occipital area, and resolved on their own. Upon physical 
examination, the patient was conscious and verbally fluent. His 
pupils were equal in size, round and reactive to light. Muscle 
strength and tone were normal, and no pathological reflexes 
were elicited. Superficial systemic lymph nodes were not 
found upon palpitation, and no abnormalities were identified 

Figure 1. (A) Non‑enhanced head computed tomography scan revealing a slightly high‑density mass under the right parietal skull plate. (B) Bone window view 
showing rough inner plate of the right parietal bone.

Figure 2. (A and B) Non‑enhanced MRI scan revealing a right parietal dural mass (arrowhead and asterisk), with equal‑low signal on T1WI and equal signal on 
T2WI compared with normal brain imaging. The signal near the parietal diploë was reduced, and subcutaneous soft tissues were observed to be mildly swollen. 
(C and D) Via enhanced MRI scanning the mass was observed to be markedly enhanced, demonstrating a relatively long dural tail sign at the edge. The pia mater 
was involved, exhibiting enhancements of the jagged shape (arrows), indicating leptomeningeal involvement, and moderate enhancement was observed in the 
adjacent parietal diploë and subcutaneous soft tissues. MRI, magnetic resonance imaging; WI, weighted image.
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in the heart and lungs. Ultrasound examination addition-
ally revealed no abnormalities in the superficial systemic 
lymph nodes. Routine blood [red blood cell count, 462x106/l 
(normal range, 400‑550x106/l); hemoglobin concentration, 

160 g/l (normal range, 120‑160 g/l); white blood cell count, 
6.5x109/l (normal range, 4‑10x109/l); neutrophils, 65% (normal 
range, 50‑70%); lymphocytes, 35% (normal range, 20‑40%); 
platelet count, 180x109/l (normal range, 100‑300x109/l)], urine 

Figure 5. Postoperative examination enhanced magnetic resonance imaging scans revealing the implanted artificial cranial plate and no signs of tumor recurrence.

Figure 3. HE staining showing (A) diffuse large cell proliferation. (magnification, x40) and (B) skull involvement (magnification, x20). HE, hematoxylin and eosin.

Figure 4. Immunohistochemistry results. (A) CD20 diffusely positive expression (magnification, x10), (B) CD21 diffusely positive expression (magnification, 
x10), (C) CD23 positive expression (magnification, x10), (D) CD79 positive expression (magnification, x20), (E) B‑cell lymphoma 2 positive expression 
(magnification, x20), (F) Ki‑67 positive expression (magnification, x10). Diffusely positive expression is indicated by >75% positive cells; positive expression 
is indicated by 25‑75% positive cells. CD, cluster of differentiation.
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(white blood cells, negative; blood, negative; specific gravity, 
1.015 (normal range, 1.015‑1.025); urobilinogen, 5 µmol/l 
(normal, <16 µmol/l); protein, negative; glucose, negative; 
ketones, negative], blood lactate dehydrogenase (110  IU/l; 
normal range, 80‑245 IU/l) and β2 microglobulin (1,182 µg/l; 
normal range, 604‑2,282 µg/l) test results were normal.

Computed tomography (CT) scanning (Lightspeed Pro16; 
GE Healthcare, Chalfont, UK) of the head revealed a slightly 
high‑density mass beneath the right parietal skull plate, 
without clear boundaries (Fig. 1A). The tumor presented as 
a shadow with relatively uniform density that grew across the 
cerebral falx. The bone window view revealed a rough inner 
plate of the right parietal bone, and scattered high‑density 
patches (Fig. 1B). MRI (Signa HDx 1.5T; GE Healthcare) 
revealed that a wide‑base tumor attached to the dura mater was 
located under the right parietal inner plate, and was growing 
across the dural midline to the left (Fig. 2). Mild swelling of 
the soft tissues was observed near the scalp, and the signals 
within the tumor were relatively uniform, with equal‑low 
signal on T1‑weighted imaging (WI), equal signals on T2WI 
and fluid‑attenuated inversion recovery and reduced tumor 
signals near the parietal diploë compared with normal brain 
imaging. Via contrast‑enhanced MRI, tumor signals were 
observed to be markedly enhanced, demonstrating a relatively 
long dural tail sign at the edge. The lesion was observed to 
invade into the pia mater, with enhancements of a jagged shape 
in the right parietal sulci, indicating leptomeningeal involve-
ment, as well as mild homogeneous enhancement in the diploë 
and soft tissues under the scalp, near the parietal bone. The 
diagnosis made based on preoperative imaging was invasive 
meningioma.

Surgery and pathology. Under general anesthesia, the patient 
underwent craniotomy and tumor resection. During the 
surgery, it was observed that the tumor was located in the dura 
mater, and was pale gray, firm and adjacent to the pia mater, 
with skull and skin involvement. Resected tissues were fixed 
in 10% formalin (Jinan Baibo Biotechnology Co., Ltd., Jinan, 
China) and paraffin (Shanghai Hualing Recovery Equipment 
Factory, Shanghai, China)-embedded, cut into 1-3 µm sections, 
stained with hematoxylin and eosin [Huayueyang Biotech-
nology (Beijing) Co., Ltd., Beijing, China] and observed under 
a microscope (CX31; Olympus Corporation, Tokyo, Japan). 
The postoperative pathological diagnosis was DLBCL. Tumors 
were additionally observed inside the skull and subcutaneous 
tissues, as revealed by hematoxylin and eosin staining (Fig. 3). 
These tumors were resected, and cranioplasty using titanium 
mesh was performed. Immunohistochemistry was performed 
mouse monoclonal antibodies against cluster of differentia-
tion (CD)21 (cat no. EP3093), CD23 (cat no. SP23), CD79 (cat 
no. SP18), B‑cell lymphoma‑2 (cat. no. MAB‑0014) and Ki‑67 
(cat no. MX006) (Fuzhou Maixin Biotech. Co., Ltd., Fuzhou, 
China), all at dilutions of 1:100. The results revealed elevated 
expression of CD21, CD20, B‑cell lymphoma 2, CD23, CD79 
and <30% Ki‑67, indicating a low cell proliferation index 
(Fig. 4).

Postoperative follow‑up. Following surgery, the patient 
underwent adjuvant cyclophosphamide, hydroxydaunorubicin, 
Oncovin®, prednisone (CHOP) chemotherapy every 3 weeks 

for 4 cycles (750 mg/m2 cyclophosphamide intravenously on 
day 1; 50 mg/m2 adriamycin intravenously on day 1; 1.4 mg/m2 
vincristine intravenously on day 1; and 60 mg prednisone 
orally on days 1‑5). The patient remained in a good condition 
26 months subsequent to the surgery, with no neurological 
abnormalities. Subsequently the patient underwent artificial 
cranial plate implantation. A total of 50 months subsequent 
to resection of the tumor, no signs of tumor recurrence were 
detected by MRI (Fig. 5).

Discussion

PCNL has a relatively high incidence among patients with 
acquired immune deficiency syndrome, organ transplant 
recipients and patients with immunodeficiency (3). PDL is a 
rare type of PCNL and accounts for 0.6% of all intracranial 
tumors (12). PDL originates in the dura mater, and differs from 
other central nervous system lymphomas in its biological mech-
anism (13). PDL is typically a low‑level marginal zone BCL, 
whereas other types of central nervous system lymphomas are 
high‑level diffuse large BCLs (14). The majority of patients 
with PDL do not exhibit immune system abnormalities, unlike 
patients with primary malignant lymphoma of the brain, who 
are known to experience immune dysfunction (8). Patients 
with PDL frequently present with headaches, scalp swelling, 
meningeal irritations, epilepsy and symptoms of cranial nerve 
involvement (15).

Murray et al  (16) conducted a retrospective analysis of 
693 cases with brain lymphoma, and reported that the mean 
age at diagnosis was 52 years (range, 30‑65 years), with a male 
to female ratio of 1.5:1, values similar to those for systemic 
lymphoma  (17). By contrast, Shoko  et  al  (18) examined 
25 cases of dural malignant BCL, and reported the mean age 
to be 48.7 years (range, 28‑66 years), a value that is similar to 
that of primary brain lymphoma; however, the male to female 
ratio was 2:23, markedly different from that of systemic 
lymphomas. The patient in the present study was diagnosed 
with primary DLBCL, based on the findings of histology and 
immunohistochemistry. Pathological examination revealed 
scalp and skull involvement, which is rare. Due to the lack of 
lymphatic tissue in the dura, the pathogenesis of PDL remains 
unclear, but several hypotheses have been proposed, including 
chronic inflammation, chronic infection, autoimmune diseases 
and meningeal epithelial components (8,19,20).

As PDL lacks typical tumor imaging manifestations, its 
diagnosis is considerably challenging (21). Non‑enhanced CT 
scans typically reveal a mass of equal or slightly higher density 
compared with normal brain imaging and, in cases of skull 
involvement, CT scans with the bone window setting show a 
rough cranial plate or clear bone damage (21). Non‑enhanced 
MRI scans typically reveal equal or slightly higher T1WI 
signals, and diffusion‑weighted imaging frequently shows a 
relatively high signal (21). In cases of brain parenchyma involve-
ment, varying degrees of edema may be observed upon T1‑ and 
T2‑weighted imaging (8); skull involvement is manifested by 
a reduced signal in the diploë. In the present study, enhanced 
MRI revealed the tumor to be markedly enhanced, exhibiting 
a relatively long dural tail sign in the periphery. The diffusion 
may be restricted, reflecting compact cellularity (21). Lepto-
meningeal involvement may be identified by enhancement 
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of a jagged shape in adjacent sulci upon MRI. PDL tends to 
be located in areas that are rich in meningeal cells (22), and 
frequently forms a focal lump or plaque‑like thickening of the 
dura mater, thereby producing imaging manifestations similar 
to those of other meningeal lesions (23). The differential diag-
nosis of PDL often includes epidural hematoma, anaplastic 
meningioma, hemangiopericytoma, meningeal metastasis and 
meningeal sarcoma (8,24). Menniti et al (25) retrospectively 
reviewed 14 cases of PDL previously reported in the literature. 
Out of these 14 cases, a single case was initially diagnosed 
as a subdural hematoma, while the remaining cases were 
diagnosed as meningiomas. The body of PDL is typically rela-
tively flat, with a fairly long dural tail sign (24). Intratumoral 
calcification is rarely observed, and hyperplasia or hardening 
of the adjacent skull bone is almost never exhibited; thus, PDL 
can be differentiated from meningiomas (21). A history of 
trauma may assist with the differentiation between epidural 
hematoma and PDL; however, Iaccarino et al (26) reported a 
rare clinical case of PDL, with clinical symptoms and imaging 
results similar to those of chronic epidural hematoma. They 
additionally reviewed 4 cases of PDL that were misdiagnosed 
as chronic subdural hematomas, in 2 cases of which chronic 
subdural hematoma and PDL coexisted, making the diagnosis 
challenging  (26). When imaging techniques are unable to 
provide a clear diagnosis, pathological examination, following 
craniotomy or directed biopsy, is the only approach to confirm 
the diagnosis (27).

Due to the paucity of cases in individual series, no stan-
dard treatment has been established for intracranial primary 
DLBCL. Various treatment combinations, including complete 
surgical resection, systemic chemotherapy (CHOP and ritux-
imab) and adjuvant radiation therapy have been attempted in 
cases of primary DLBCL (6,9,28,29). Despite the success of 
surgical resection of the tumor in the present case, postopera-
tive adjuvant chemotherapy was also employed. Radiotherapy 
was not offered as part of the treatment to avoid neurotoxicity, 
considering that this patient may potentially achieve long‑term 
survival. The reasons for the selection of systemic chemo-
therapy as a treatment option were the involvement of the 
skull and scalp, and the fact that the chemotherapy drugs had 
free access to the PDL and did not need to pass through the 
blood‑brain barrier. There is no definitive answer to whether 
radiotherapy should have been administered to the present 
patient. It was considered that the neurotoxicity caused by 
radiotherapy was too great a risk for a healthy patient, and 
should only be used as salvage treatment in case of relapse (30).

The prognosis of malignant B‑cell‑type dural lymphoma 
is relatively good. Surgical excision is considered adequate 
for the treatment of the disease, regardless of whether postop-
erative local radiotherapy is performed (31). Shoko et al (18) 
reviewed 21 cases of malignant B‑cell‑type dural lymphoma, 
and observed that the average survival time of patients, 
including 19 patients who remained alive when the paper was 
published, was 29.3 months. By contrast, the survival time 
of non‑Hodgkin's central nervous system tumor patients was 
observed to be 12‑18 months (17), with only 8% of patients 
surviving for >3 years (32). Thus, the favorable outcome of the 
present case is similar to that of previous case reports.

In conclusion, the present study described a rare case of 
DLBCL presenting as PDL with skull and scalp involvement, 

which was diagnosed based on preoperative imaging and 
pathology. Follow‑up non‑enhanced CT scans, as well as 
non‑enhanced and enhanced MRI scans, were required. Early 
diagnosis and treatment is crucial for patients with DLBCL 
presenting as PDL; therefore, upon the detection of a diffuse 
infiltrative dural lesion, additional examinations should be 
performed to confirm or rule out PDL. Despite its rarity, 
primary malignant lymphoma should be considered in the 
differential diagnosis of scalp masses. Treatment should be 
individualized and should involve a multidisciplinary team 
approach, including neurosurgery, radiation and oncology 
professionals.
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