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Abstract Here we report a case of a 73-year-old man with
primary intravascular large B-cell lymphoma localized to the
prostate. Total prostatectomy was performed due to a benign
adenoma suggested by ultrasonography. The diagnosis of
IVLBL was obtained incidentally from the prostatectomy
specimen. Eight months after the initial R-CHOP chemother-
apy a relapse was detected in the left inguinal lymph node,
where histologic examination revealed common diffuse large

B-cell lymphoma with minimal intravascular component. The
second complete remission was achieved by R-IEV therapy.
Five months later a second relapse occurred and the patient died
in the widespread disease and pneumonia. Primary prostate
IVLBL is extremely uncommon; to date only four cases have
been described. This is a well documented case, where we also
confirmed that the initial primary IVLBL and the secondary
lymph node involvement are clonally related. Successful
treatment depends on early diagnosis of IVLBL, aggressive
chemotherapy and the fact that IVLBL should be considered as
a generalized disease in spite of negative staging results.
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BCL2 B-cell lymphoma 2 gene
CD Clusters of differentiation
CT Computer tomography
DLBCL Diffuse large B-cell lymphoma
ECOG Eastern Cooperative Oncology Group
FDG-PET Fluorodeoxyglucose positron emission

tomography
FISH Fluorescence In Situ Hybridization
IGH Immunoglobulin Heavy Chain gene
IVLBL Intravascular large B-cell lymphoma
LCA antibody to leukocyte common antigen
MUM1 antibody to multiple myeloma oncogene-1
R-CHOP rituximab, cyclophosphamide, doxorubicin,

vincristine, prednisolone
R-IEV rituximab, ifosfamide, epirubicin and

etoposide
VSC38 Plasma cell specific antibody
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Introduction

According to the current WHO classification intravascular
large B-cell lymphoma (IVLBL) is a rare subtype of diffuse
large B-cell lymphoma (DLBCL). It is characterized by the
presence of lymphoma cells filling the lumen of small vessels,
particularly capillaries. The estimated incidence based on the
literature is less than one in a million, and there is no sex
preference [1]. The majority of the cases present central
nervous system and skin involvement, but it can occur
primarily in almost any organ. The bone marrow and the
lymph nodes are spared in most cases [1, 2]. Symptoms are
highly variable since most are resulted from occlusion of
small vessels by tumor cells in different organs. It is difficult
to reach the diagnosis without specific symptoms, organo-
megaly or specific laboratory findings. Therefore the
diagnosis is frequently made post mortem. The prognosis is
poor due to the rapid and widespread dissemination and
multi organ failure except in cases of primary cutaneous
involvement with early diagnosis and treatment [2].

Prostatic lymphoma is extremely rare. In a large study
series nearly half of the cases were diagnosed as secondary
involvement of a systemic disease. Most of the primary
lymphomas were of B-cell type, and half of the cases were
DLBCL [3, 4]. Previously four primary prostatic IVLBL
were reported [5–8]. Now we report the fifth, but well
documented case, where the patient underwent various
chemotherapies detailed below.

Case Report

A 73-year-old man was referred to the urology department
for total transvesical prostatectomy due to lower urinary
tract obstruction caused by an enlarged prostate (5.5×4.5×
4 cm). Ultrasonography and specific laboratory tests that
showed only a slightly elevated prostate specific antigen
level suggested adenoma. No other abnormal findings were
detected. The prostate biopsy demonstrated typical benign
nodular hyperplasia. Besides, relatively circumscribed
microscopic focuses of dilated capillaries and thin walled
small vessel proliferation were observed within the hyper-
plastic nodules. The lumina of the vessels were filled with
large (∼25 μm) lymphoid cells. Immunohistochemical
staining of the tumor cells were positive for LCA and
CD20 (Fig. 1). Fifty percent of the cells were positive for
VSC38 and had a week partial CD79α expression. Five
percent of the cells were positive for MUM1. All of the
cells were negative for CD10, BCL-6, BCL-2, and CD5. A
proliferation rate of nearly 90% was detected by Ki67.
There was a dense, mixed B- and T-cell infiltrate in the
stroma around the intraluminal B-cell proliferation.

Staging procedures (CT, blood and bone marrow flow
cytometry, bone marrow biopsy) did not reveal extrapro-
static manifestation. Eight cycles of cyclophosphamide,
doxorubicin, vincristine, prednisolone (CHOP) chemother-
apy combined with CD20 antibody rituximab (R) was
administered by conventional guidelines. After completing

Fig. 1 a Prostate, H&E, 10×: In
a hyperplastic nodule, small
vessels can be seen filled with
lymphoid cells between the di-
lated glands. b H&E, 60×: The
lymphoid cells are large and
have a centroblastic or immu-
noblastic character—open,
round vesicular nucleus with
multiplex peripheral or a single
centrally located nucleolus, and
a scanty basophilic cytoplasm.
c CD34, 20×: The tumor cells
are circumscribed by the CD34
labeled endothelial cells.
d CD20, 20×: The large tumor
cells have intense membrane
staining meaning they are
B-cells
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the eight cycles, restaging by the procedures mentioned
above proved to be negative.

Eight months later the patient developed severe B
symptoms (fever, weight loss, and anemia) and left inguinal
lymph node enlargement. Lymph node biopsy revealed
DLBCL with centroblastic morphology and minimal
perinodal intravascular component (Fig. 2a). The immuno-
phenotype was similar except that the MUM1 and VSC38

expression level of tumor cells were higher (MUM1 30%,
VSC38 100%), and there was an additional BCL-2
expression. Interphase FISH was performed on nuclei
extracted from paraffin embedded tissue of both samples
using LSI IGH/BCL2 Dual Color, Dual Fusion Transloca-
tion probe (Vysis). The tumor cells showed no fusion
signal, however we detected an atypical signal pattern with
extra signals. These extra signals may refer to gene
amplification or tumor cell polysomy. Identical signal
patterns in the prostate and lymph node biopsy imply that
the tumor in the two samples is clonally related (Fig. 2b, c).
Following the third cycle of chemotherapy and radiotherapy,
restaging revealed a marked regression in lymph node
diameter; however the B symptoms became more aggressive.
R-IEV (rituximab, ifosfamide, epirubicin and etoposide)
salvage therapy was given. The pronounced B symptoms
disappeared after completing the third cycle of the R-IEV
regimen. Following the sixth cycle of chemotherapy—
25 months after the initial diagnosis—he was in complete
remission, symptom free and in WHO-ECOG 0 stage. Five
months after the last chemotherapy the patient developed B
symptoms again. Lymph node involvement was detected by
CT. He was enrolled in a study using pixantrone but after the
second cycle his disease progressed, neutropenia occurred and
died from bilateral pneumonia.

Discussion

IVLBL is a rare aggressive subtype of DLBCL. The
problem of selective intravascular localization of tumor
cells has widely been investigated, without firm conclu-
sions. Endothelial cells express CD54 and CD106. Tumor
cells express CD11a, CD49d and lack expression of CD29
and CD54. These markers may play a role in tumor cell
trafficking, transvascular migration and adhesion to endo-
thelial cells [9]. Our case proved to be unique because the
relapse was a common DLBCL localized in the inguinal
lymph node with minimal intravascular component. After
R-CHOP therapy the tumor cells have lost their behavior
growing in the lumen of small vessels. An interesting and
not fully understood finding is that prostatic acid phospha-
tase, a marker of prostatic cancer, is suggested as a useful
marker for screening disease activity in the non-prostatic
form of IVLBL [10].

Most of the IVLBL cases progress rapidly, is often
generalized at time of diagnosis and ultimately lethal. Aside
from cutaneous manifestation, the localized cases, as our
case, are recognized incidentally. Standard lymphoma
staging procedures might give false negative results.
Imaging techniques have limited value due to the intravas-
cular localization of the tumor that is without visible mass.
Bone marrow involvement is rare (∼30%), therefore a bone

Fig. 2 a Inguinal lymph node. H & E, 40×: The figure shows a
characteristic DLBCL with centroblastic features. FISH using LSI
IGH/BCL2 DC DF translocation probe on the prostate (b) and lymph
node (c) biopsy shows atypical but identical signal pattern. The
normal pattern would be 2 green (IgH) and 2 red (BCL-2) signals. We
see two additional green and three additional red signals. The extra
signals may refer to gene amplification, numerical chromosome
aberration or a split gene translocating to other partners
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marrow biopsy has also limited value in the diagnosis and
staging [1, 2]. In our case, despite the negative staging, it is
possible that the pronounced B symptoms were caused by
the undetectable intravascular tumor. Recently FDG-PET
has been demonstrated to be useful in staging [11].

Median survival is 24 months for the cutaneous variant,
and less than 13 months for the disseminated form [1].
There is no standard chemotherapeutic approach for this
uncommon disease. Most frequently anthracyclin based
therapy is administered [12]. The poor prognosis is resulted
from either the late diagnosis, or chemotherapy resistance
of the tumor cell clone. Recent papers report better results
after using monoclonal antibody (anti-CD20) combined
with chemotherapy (R-CHOP) [13]. Despite these promis-
ing results, in our case R-CHOP regimen resulted only a
short remission, and was not effective in the treatment of
the relapse. Salvage therapy was necessary because of the
pronounced B symptoms and a rapid remission was
achieved. The patient reached the second remission
25 months after the initial diagnosis. Disease progression
and death occurred after 32 months thus giving the patient
an extended overall survival. In conclusion the clue for
successful treatment remains to reach an early diagnosis of
IVLBL, aggressive chemotherapy and the consideration
that IVLBL should be treated as a generalized disease in
spite of negative staging results.
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