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Dear editor,

Primary bone lymphoma (PBL) is a rare 

disease that accounts for about 5% of all ex-

tranodal lymphomas, and the most com-

mon subtype is a non-Hodgkin diff use large 

B-cell lymphoma (DLBCL) represent approxi-

mately 50–92% of PBLs [1]. Much more com-

mon plasma cell tumors are not included 

in this entity. The lesion may be in a sin-

gle focus or disseminated, since polyostotic 

disease occurs in approximately 15–20% of 

patients. PBL should be distinguished from 

much more common secondary bone in-

volvement in the case of nodal or other ex-

tranodal lymphoma, whereas these may 

be indistinguishable [1]. The most frequent 

sites of PBL are the femur, spine, and pelvic 

bones. PBL of the skull is uncommon. Herein, 

Fig. 1. (A) MRI – coronary T2W image. Atypical signal in the left parietal bone 
in comparison to opposite side; (B) MRI – sagital non-enhanced T1W image. Pathological 
enhancement in the parietal bone lesion; (C) “Bone window” CT image. Osteolytic 
changes in the left parietal bone; (D) PET/CT image. Increased accumulation in the 
parietal bone lesion.
Obr. 1. (A) MR – T2 vážený koronární snímek. Atypický signál v levé temenní kosti v po-
rovnání s pravou stranou; (B) MR – T1 vážený nativní sagitální snímek. Patologické sycení 
temenní kosti v oblasti léze; (C) CT „kostní okno“. Osteolýza v levé temenní kosti; (D) PET/
CT vyšetření. Zvýšená akumulace v ložisku v temenní kosti.
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we present a rare case of a female patient 

with primary DLBCL of the parietal bone. 

70-year-old Caucasian woman presented 

with a palpable slightly painful induration 

on the calva. The lesion was found in a con-

trol PET scan performed due to breast carci-

noma in the patient`s history. The subtype 

of breast carcinoma was not known at the 

recent presentation. The patient underwent 

a right-sided mastectomy and combined ad-

juvant radiotherapy, hormonal therapy, and 

chemotherapy with doxorubicine and en-

doxan because of mammary carcinoma re-

sected 14 years prior to recent presentation. 

The PET/ CT and MRI showed a focal lesion 

in the left parietal bone with markedly in-

creased accumulation of 2-deoxy-2-(18F)-

-fluoro-D-glucose without signs of intra-

cranial propagation. There was an infi ltra-

tive focus measuring 32 × 28 × 12 mm in the 

left paramedial vertex region on the CT scan 

(Fig. 1). At presentation, the blood count, 

serum bio chemistry, and viral hepatitis sero-

logy showed no signifi cant pathological fi n-

dings. The patient was referred to undergo 

a neurosurgical resection of the skull lesion. 

The left parietal part of the pathologically 

altered skull was resected. The dura mater 

was not infi ltrated with the tumorous mass. 

The bone defect was immediately substitu-

ted with cranioplasty using Palacos material 

(Heraeus, Wehrheim, Germany). No severe 

complications occurred during surgery. The 

sample of bone measuring 20 × 15 × 14 mm 

was sent for a standard histopathologi-

cal examination. The bone tissue was for-

malin-fi xed, decalcified in formic acid, and 

paraffi  n-embedded.

Microscopically, we saw bone tissue with 

thickened bony trabeculae. Marrow spaces 

were fi lled up with diff use infi ltration con-

sisting of large non-cohesive closely packed 

cells with frank cytonuclear atypia, vesicu-

lar nuclei, and multiple nucleoli focally with 

a single prominent nucleolus. The atypi-

cal cell population displayed numerous mi-

toses accounted for approx. 5 mitotic fi gures 

per 1 high power field (Fig. 2). The tumor 

infi ltration was partly necrotic with leuko-

cytes. An immunohistochemical examina-

tion was performed. The tumor cells were 

negative in cytokeratin 7, GATA 3, cytokera-

tin 20, S100 protein, and a cluster of diff er-

entiation 138 (CD138), but there was an un-

equivocal positivity in common leukocyte 

antigen (LCA seu CD45), which led to a sus-

picion of lymphoma. Further detection of 

CD79a, CD20, BCL6, and CD30 (in approx. 

40% of tumor cells) was noted (Fig. 2). The 

rest of the examined markers – cyclin D1, 

Fig. 2. Histology showing bone marrow spaces diff usely infi ltrated by abundant large non-cohesive cells with sparse cytoplasm, atypi-
cal vesicular nuclei, and mitotic fi gures (arrow).
(A) hematoxylin and eosin, 4.4 ×; 
(B) hematoxylin and eosin, 146.1 ×; 
(C, D) immunohistochemistry showing hallmarks of B-cell lymphoma: 
(C) membranous positivity of CD20 in large atypical cells (53.7×), 
(D) CD138 (59.1×) stains only admixed plasma cells, large cells are negative.
Obr. 2. Histologické snímky ukazující kostní dřeňové prostory difúzně infi ltrované hojnými velkými nekohezivními buňkami s málo ob-
jemnou cytoplazmou, atypickými měchýřkovitými jádry, s mitotickou aktivitou (šipka).
(A) hematoxylin eosin, 4,4 ×; 
(B) hematoxylin eosin, 146,1 ×; 
(C, D) imunohistochemie se znaky B-buněčného lymfomu: 
(C) membránová pozitivita CD20 ve velkých atypických buňkách (53,7×), 
(D) CD138 (59,1×) barví jen příměs plazmatických buněk, velké buňky jsou negativní. 
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CD23, CD10, transcriptional factor multiple 

myeloma 1 (MUM1), and CD5 – were neg-

ative. The BCL2, C-MYC, and Ki67 immuno-

histochemistry had no positive reaction: 

we interpret this as false negative proba-

bly caused by formic acid decalcification 

artifacts. The histological and immunohis-

tochemical fi ndings lead to the dia gnosis 

of DLBCL with germinal-center (GC)-like 

immunophenotype and partial CD30 

positivity. 

Based on the dia gnosis of DLBCL of the 

skull, a restaging PET/ CT and staging bone-

marrow trephine bio psy of the iliac bone 

were performed. Except for changes follow-

ing craniotomy, the restaging PET/ CT showed 

metabolic and morphological progression 

in the left-sided skull lesion. Recently, sev-

eral smaller hypermetabolic foci in the con-

tralateral parietal and frontal bone occurred. 

There were no further signifi cant hypermet-

abolic foci in the skeleton or in the viscera 

including lymph nodes. The bone marrow 

bio psy, smear cytology, and fl ow cytome-

try were free of lymphoma involvement. The 

lymphoma was stage IIE according to Lugano 

classification. Based on all of the findings 

mentioned above, the patient was referred to 

standard combined therapy. The patient un-

derwent 6 cycles of R-CHOP (rituximab, cy-

clophosphamide, doxorubicin, vincristine, 

and prednisolone), 2 administrations of ritux-

imab and 3 intrathecal metothrexate admin-

istrations as CNS prophylaxis. Eight months 

after dia gnosis, there was a full regression of 

the clinical and radiological fi ndings. 

Concerning PBL of the skull, there are sev-

eral references about lymphoma arising at 

the skull base, usually aff ecting elderly pa-

tients [2], clinically presenting with diplopia, 

trigeminal hyperesthesia, headache, facial 

nerve lesion, B-symptoms, and hearing loss. 

The onset is usually abrupt [2]. Concerning 

lymphomas of the cranial vault, there are ref-

erences mostly describing B-cell non-Hodg-

kin lymphomas including all of the subcuta-

neous, bone, and intracranial lesions [3–7], 

with a palpable or painful mass as the main 

clinical symptom. A subset of cranial vault B-

lymphomas was associated with HIV infec-

tion [4]. There was no suspicion of HIV in our 

case.

Radiologically, the diff erential dia gnosis 

of cranial vault PBL includes meningioma, 

granulomatous and malignant osteolytic 

processes, i.e., multiple myeloma, metastatic 

carcinoma, melanoma, or sarcoma. The key 

to proper dia gnosis is surgical bio psy and 

appropriate immunohistochemistry. DLBCL 

has a growth pattern with an incohesive 

dense diff use population of atypical cells; 

some of them may contain cells with immu-

noblastic appearance that encumber dis-

tinction from plasmacytic bone tumors [1]. 

An accurate histological dia gnosis of large 

cell lymphomas of bone may be diffi  cult be-

cause of the accompanying abundant fi bro-

sis with osteoid formation, decalcifi cation 

and crush artifacts, and observations that 

the large lymphoma cells may form small 

clusters that resemble carcinoma. Thus, an 

immunohistochemical study is required to 

establish the accurate dia gnosis of primary 

DLBCL in bone.

In comparison with the other primary ma-

lignant bone tumors including sarcomas 

and multiple myeloma, DLBCL has a favora-

ble prognosis. The 5-year cause-specifi c sur-

vival was 96% [8]. The progression free sur-

vival was 83% at 4 years [9]. Moreover, there 

is a trend towards improved outcome with 

the addition of targeted anti-CD20 therapy 

with rituximab; most PBL cases are of the 

GC-like phenotype harboring a favorable 

prognosis [10].

In conclusion, we report a very rare case 

of a primary DLBCL arising in the cranial 

vault as a rare diff erential dia gnostic alterna-

tive of a much more common plasmocytic 

myeloma or metastatic carcinoma. Cranial 

vault lymphomas have a favorable progno-

sis compared to other skull malignancies.
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