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Imaging Characteristics of Diffuse Primary
Cutaneous B-Cell Lymphoma of the Cranial Vault

with Orbital and Brain Invasion
Mecit Kantarci, Teoman Erdem, Fatih Alper, Cemal Gundogdu, Adnan Okur, and Akin Aktas

Summary: We herein present the imaging findings in a
case of diffuse primary cutaneous B-cell lymphoma of the
cranial vault with orbital and brain invasion. MR imaging
revealed first concomitant orbital and parenchymal inva-
sion in a case of primary diffuse non-Hodgkin lymphoma of
the cranial vault. Contrast-enhanced MR imaging revealed
a diffuse mass in the scalp of the frontoparietal region
bilaterally and invasion of the right orbit and left fronto-
parietal lobe. Histologic and immunopathologic examina-
tions revealed diffuse primary cutaneous B-cell lymphoma.

Non-Hodgkin lymphoma represents only 3% to 4%
of all neoplasms in the general population; however,
it occurs more frequently in patients with AIDS. Di-
rect involvement of the CNS occurs in only 1% to 2%
of patients with lymphoma (1, 2). A literature search
revealed that none of the reported cases included
unilateral proptosis and diffuse involvement of cra-
nial vault and brain parenchyma, as did the case
reported herein.

Case Report
A 65-year-old man was admitted to the dermatology depart-

ment because of a right frontoparietal nodule that included
ulcers. He had had the lesions for 6 months and swelling on the
right lid for 1 month. He had no other signs or symptoms. A
dermatologic examination revealed a firm, nontender (10 � 8
cm) nodule that included several ulcers in the right frontopa-
rietal region. Diffuse edema and erythema were observed on
the right lid. He had several mobile lymph nodes measuring
approximately 1 � 2 cm at the cervical region. The results of
another dermatologic examination were normal. Corneal infil-
tration, orbital invasion, and proptosis were revealed by oph-
thalmologic examination. A laboratory examination showed
that serum lactate dehydrogenase activity was 1135 U/L (nor-
mal range, 225–450 U/L). The results of other laboratory ex-
aminations were normal. The patient had no history of HIV
definition and had not received any medication for this disease.
CT of the thorax and abdomen showed no abnormal findings.
Bone marrow biopsy showed hypocellularity but no findings of
lymphoma or leukemia infiltrations.

Unenhanced and contrast-enhanced sagittal T1-weighted
MR imaging were performed. Marked contrast enhancement

of a diffuse mass in the bilateral frontoparietal region of the
scalp was shown. It was attached to the dura and vascular and
medial frontal gyrus (Fig 1A and B). The coronal and sagittal
T2-weighted images showed an isointense lesion and surround-
ing hyperintense edema on the left medial frontal gyrus (Fig 1C
and D). Contrast-enhanced coronal T1-weighted images
showed marked enhancement in the right lateral orbital wall
and lateral rectus muscle, and axial fluid-attenuated inversion
recovery images showed invasion of the orbital wall and the
muscle (Fig 1E and F). We performed a wedge biopsy for
further analysis under hematoxylin and eosin microscopy. The
biopsy revealed a diffuse, large cell type of lymphoma. Histo-
logic sections showed skin with a dermal and focal subcutane-
ous infiltrate composed of large cells with oval to irregular
nuclei and vesicular chromatin. Immunohistochemistry re-
vealed numerous positive cells reacting with CD20, which is a
marker for B cells (Fig 1G and H).

Discussion

The incidence of CNS lymphoma has increased in
both immunocompromised and immunocompetent
persons (3). Non-Hodgkin lymphoma represents only
3% to 4% of all neoplasms in the general population;
however, it is more common in patients with AIDS.
Diffuse large B-cell lymphoma is an adult lymphoma
accounting for 30% to 40% of all non-Hodgkin lym-
phomas, and the peak age at onset is during the 6th
decade.

According to the Kiel classification, centroblastic
lymphoma, immunoblastic B-cell lymphoma, and
large cell anaplastic B-cell lymphoma are synonyms of
diffuse large B-cell lymphoma. According to Revised
European-American Classification of Lymphoid Neo-
plasms, the large B-cell tumors were formerly de-
scribed as centroblastic, immunoblastic, and anaplas-
tic together. Clinically, a rapidly growing, often
painful mass can be seen to be of single nodal or
extranodal size. The disease may primarily involve the
skin, particularly in the head and neck region (4).

According to age, sex, and involved region, our case
is similar to other cases reported in the literature
(5–7). However, the case reported herein included
the diverse features of unilateral proptosis and diffuse
involvement of cranial vault and brain parenchyma.
The initial symptoms and signs of lymphoma in the
skull include a painless scalp lump, headache due to
bone destruction or tumor infiltration of meninges,
seizures, and focal neurologic deficits resulting from
the cortex infiltration. The disease involves the peri-
cranium, underlying meninges, and subcutaneous tis-
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sue. In most of the cases, no bone destruction occurs.
Bone destruction may not be seen in some cases
because of the characteristic permeating growth pat-
tern of lymphoma with a large soft-tissue component
and very little bone destruction (7,8).

The signal intensity on MR images is nonspecific;
most reported cases of skull lymphomas report the
signal intensity to be isointense on unenhanced MR
images and to show marked enhancement on con-
trast-enhanced images. Even when cranial vault lym-
phoma is suspected, MR imaging is not definitively
diagnostic because the appearance can mimic those
of metastatic carcinoma, osteomyelitis, or meningi-
oma. Cancer metastasis to the skull may show osteo-
lytic bone lesion with extradural or intraparenchymal
spread. Patients with osteomyelitis have lytic bone
lesions and soft-tissue masses; however, the systemic

signs are usually present by the time soft-tissue
masses develop. Meningiomas would have associated
hyperostosis (9). One case of primary non-Hodgkin
lymphoma of cranial vault with associated proptosis is
reported in the literature. This case was diagnosed as
diffuse high grade large B-cell lymphoma of follicle
center cell origin. The present case is the first report
of proptosis related to B-cell type diffuse non-
Hodgkin lymphoma. A literature search revealed that
none of the reported cases included unilateral prop-
tosis and diffuse involvement of cranial vault and
brain parenchyma, as did the case reported herein.

Our extensive literature search indicated that this is
the first case of orbital and parenchymal invasion
associated with primary diffuse non-Hodgkin lym-
phoma of the cranial vault to be revealed by MR
imaging. Although the prognostic factors of this rare

FIG 1. Images of a 65-year-old man
who presented with a 6-month history of
a right frontoparietal nodule that in-
cluded ulcers and a 1-month history of
swelling on the right lid.

A, Unenhanced sagittal T1-weighted
MR image does not show any cranial
invasion.

B, Contrast-enhanced sagittal T1-
weighted MR image shows strong en-
hancement of a diffuse mass in the scalp
bilateral frontoparietal region and inva-
sion of the dura and left gyrus frontalis
medius.

C, Coronal view T2-weighted image shows isointense lesion and peripheral hyperintense edema on the left medial frontal gyrus.
D, Sagittal T2-weighted image shows hyperintense edema on the frontal lobe.
E, Contrast-enhanced coronal T1-weighted image shows marked enhancement at the right lateral orbital wall and muscle rectus

lateralis.
F, Axial fluid-attenuated inversion recovery image shows invasion of orbital wall (arrow) and muscle (arrowheads).
G, Photomicrograph of a specimen shows tumoral cells (stars) in stratified squamous epithelium (arrows) (hematoxylin and eosin;

original magnification, �200).
H, Photomicrograph shows CD20-positive tumoral cells (arrowheads) (strep ABC; original magnification, �100) and stratified

squamous epithelium (arrows).
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tumor are unknown, invasion of the CNS is likely to
indicate a poor prognosis (10).

Conclusion
MR imaging is helpful in showing diffuse primary

cutaneous lymphoma of the cranial vault with orbital
and brain invasion and can thus aid in the decision
making regarding different treatment strategies by
revealing the invasion of tumor.
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