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Abstract: Intravascular large B-cell lymphoma (IVLBCL) can be a fatal malignancy mainly because of difficulty in 
early detection. Due to the lack of specific clinical manifestations, early detection of IVLBCL remains a challenge, 
especially in the presence of comorbidities. Lymphoplasmacytic lymphoma (LPL) is an indolent B-cell lymphoma ac-
companied by monoclonal immunoglobulin M protein in most patients, and known to be associated with high risk of 
secondary hematological malignancies. Here, we report a patient who developed IVLBCL during treatment for LPL 
that presented a diagnostic challenge. Rearrangement analysis of the immunoglobulin heavy chain revealed the dif-
ferent clonal origins of two lymphomas, implying a predisposition of LPL to develop unrelated secondary lymphoma. 
Secondary lymphoma including IVLBCL during the treatment for LPL deserves consideration in order to facilitate 
early diagnosis and intervention.
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Introduction

Intravascular large B-cell lymphoma (IVLBCL) is 
a rare type of B-cell non-Hodgkin lymphoma, 
characterized by the infiltration of vessels by 
tumor cells without forming an extravascular 
mass [1]. Even though successful early detec-
tion and treatment with systemic chemothera-
py were recently reported [2], the aggressive 
nature and rarity of clinical manifestations still 
hamper the antemortem diagnosis in a consid-
erable number of patients.

Lymphoplasmacytic lymphoma (LPL) is a neo-
plasm of small B lymphocytes often associated 
with a paraprotein, usually IgM type. In spite of 
its indolent nature, LPL has been reported to 
be associated with high risk of developing sec-
ondary aggressive lymphoma, mainly diffuse 
large B-cell lymphoma (DLBCL) [3]. The mecha-
nism of secondary lymphoma development 
from LPL has yet to be elucidated. 

Here, we report a case of IVLBCL that devel-
oped after treatment for LPL. IVLBCL has never 
been reported as a secondary malignancy after 
LPL. We were able to analyze the clonality by 
employing an immunoglobulin gene rearrange-
ment study. 

Case report

A 69-year-old male presented with deteriora-
tion of the mental status and dyspnea. He had 
been diagnosed with LPL/Waldenström’s mac-
roglobulinemia at the age of 66, when his serum 
IgM level was 8,000 mg/dL. Bone marrow biop-
sy and inguinal lymph node biopsy revealed 
infiltration by CD20-positive, CD5-negative 
small lymphocytes (Figure 1A, 1B). He achieved 
partial remission with treatment of melphalan 
and prednisone. Two months after discontinua-
tion of the treatment, laboratory findings sh- 
owed a decrease in his hemoglobin and abs- 
ence of reticulocytes, and bone marrow aspira-
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tion showed a marked decrease in erythro-
blasts without morphological dysplasia in any 
blood cell lineage, which was compatible with 
pure red cell aplasia. Oral cyclosporine was 
started, and his hemoglobin level normalized 
within 4 months and the immunosuppression 
was maintained.

Four years after the diagnosis of LPL, he 
showed deterioration of the mental status and 
dyspnea. His vital signs were stable with the 
exception of hypoxia. He showed no neurologi-
cal deficit. Laboratory tests revealed a decrease 
in the platelet count to 46,000/μL, hemoglobin 
to 8.7 g/dL, and an increase in lactate dehydro-
genase (LDH) to 1,182 U/L (normal range: 119-
229 U/L). His IgM level was stable (754 mg/dL). 
Diagnostic work-up including blood culture and 
lumbar puncture showed no abnormality. 
Imaging studies identified only slight swelling of 
his adrenal glands. Serum ACTH and cortisol 
levels were within normal limits. Bone marrow 

biopsy showed normocellular marrow without 
infiltration by tumor cells. As he had been in a 
state of immunosuppression with cyclosporine, 
we started anti-bacterial, fungal, and viral 
agents. Subsequently, he suffered from respi-
ratory failure and progressive hypotension. On 
day 7 after admission, MRI of the head showed 
a small, scattered, high-intensity area in the 
white matter without vascular abnormality. 
Cerebrospinal fluid PCR for viral DNA of HSV, 
CMV, HHV6, EBV, and JCV was performed, and 
all tests were negative. On day 14, MRI of the 
head showed a diffuse expansion of a high-
intensity area in the white matter. Because of 
unstable blood pressure, biopsy was not per-
formed. On day 30, he died from respiratory 
and circulatory failure. 

Autopsy revealed diffuse infiltration by neoplas-
tic cells into blood vessels in multiple organs. 
Small vessels, sinusoids of the brain, lung, liver, 
kidney and other organs were involved (Figure 

Figure 1. A. Inguinal lymph node biopsy sample, HE staining. Plasmacytoid small lymphocytes are shown. B. CD20 
staining. C. Postmortem adrenal gland biopsy sample, HE staining. Tumor cells are packed in veins. D. CD20 stain-
ing.
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1C, 1D). In particular, parenchyma of the adre-
nal gland was mostly substituted by neoplastic 
cells due to extravasation. Immunohistochemi- 
cal staining demonstrated that the tumors were 
positive for CD20 and CD5, and negative for 
cyclin D1. Microscopic morphology and immu-
nohistochemical features led to a diagnosis of 
IVLBCL. 

We further performed rearrangement analysis 
of the immunoglobulin heavy chain gene in 
order to determine whether or not IVLBCL and 
LPL are different clones. Consensus PCR oligo-
mers of VH and JH regions were used to amplify 
DNA extracted from the tissue [4]. Gene analy-
sis showed a difference in the length of the 
products between those of LPL and IVLBCL. 
The LPL’s main peak was detected at 114, 
while the IVLBCL’s main peak was detected at 
125 (Figure 2A). Further DNA sequencing of 
those fragments revealed that the LPL clone 
utilizes the J4 segment of the immunoglobulin 
heavy chain gene while the IVLBCL clone utiliz-
es the J6 segment, and different clone-specific 
sequences were identified (data not shown). 
Additionally, we designed internal primers from 
the DNA sequences. Two pairs of specific prim-
ers were used; LPL_F-1 (5’-TGTCTATTACTGTGT- 
GAGAGATTGGGAT-3’) and JH_R, IVL_F-1 (5’-CA- 
TACTACTGTGCGAAGCATCAGACG-3’) and JH_R. 

We confirmed the absence of the IVLBCL clone 
in the original LPL samples, and the absence of 
the LPL clone in the IVLBCL samples by 3% aga-

rose gel electrophoresis. A product was ampli-
fied only in the LPL sample when the LPL_F-1 
and JH primer pair was used, and only in the 
IVLBCL sample when the IVL_F-1 and JH primer 
pair was used (Figure 2B).

Discussion 

The diagnostic dilemma in IVLBCL is primarily 
attributed to difficulty in suspecting the dis-
ease. While small vessels of a myriad of organs 
are infiltrated by tumor cells, most patients with 
IVLBCL show only non-specific manifestations 
including fever, fatigue, or neurological symp-
toms, and non-specific laboratory findings such 
as anemia (65%), increased serum lactate 
dehydrogenase (80-90%), or an elevated eryth-
rocyte sedimentation rate (43%) [5]. Imaging 
studies often fail to identify the tumor because 
of the lack of apparent mass formation, thus 
the biopsy remains the gold standard for diag-
nosis. Bone marrow biopsy is generally useful 
in diagnosing IVLBCL, and random skin biopsy 
is reported to be another less invasive proce-
dure in diagnosing IVLBCL. 

LPL is a substantial risk factor for secondary 
aggressive B-cell lymphoma. The incidence of 
DLBCL in patients with LPL is reported to be 
1-9% [3]. The pathogenesis of secondary lym-
phoma from LPL is currently attributed to che-
motherapy such as alkylating agents and nucle-
oside analogues, innate immunologic impair-
ment, or background genetic predisposition. 

Figure 2. A. Size of PCR products amplified using common consensus primers. Gene analyzer (Life Technologies, 
CA, USA) showed different product lengths. B. Demonstration of absence of the IVLBCL clone in the original LPL 
samples, and absence of the LPL clone in the IVLBCL samples. 
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Little has been known about whether second-
ary lymphomas are transformed from LPL, or 
whether they are de novo lymphomas. An 
immunophenotyping with immunohistochemi-
cal staining and flow cytometry is frequently 
used for clonality analysis in the reports of sec-
ondary lymphomas that are regarded to be 
transformed from LPL [6]. Although an analysis 
of the rearranged VDJ sequence can provide 
more accurate results, reports are scarce, part-
ly because of difficulty in acquiring sufficient 
materials for a molecular study. Among the 
reports with an immunoglobulin gene analysis, 
the results are conflicting so far; four case 
reports showed the same clonal origins in LPL 
and secondary aggressive B-cell lymphomas 
[7-10], while the other four case reports sup-
ported the different clonal origins [11-14] (Table 
1). Furthermore, it is conceivable that several 
cases of unrelated secondary lymphomas 
might be regarded as transformed lymphomas 
in the past reports due to a coincidental match 
of immunoglobulin phenotypes. In our case, dif-
ferent clonal patterns were shown in LPL and 
IVLBCL, showing independent development of 
IVLBCL from LPL, which might have been influ-
enced by chemotherapy or immunosuppres-
sion. Unexpectedly, more than half the cases 
including ours support unrelated secondary 
lymphomas. We speculate that among the vari-
ous mechanisms of developing secondary lym-
phoma from LPL, the pathway to cause inde-
pendent de novo lymphomas is robust, unlike 
chronic lymphocytic leukemia where the clonal 
evolution with additional genetic events is the 
dominant mechanism of developing DLBCL 
[15]. To date, the pathogenesis of clonally unre-
lated secondary lymphoma from LPL is not 
known in detail, and it is partly attributed to the 

port, as far as we know. IVLBCL is a diagnostic 
challenge, and additional conditions can mask 
the diagnosis. Secondary lymphoma including 
IVLBCL should be considered when treating 
LPL, and diagnostic work up for the latent 
malignancies is warranted. 
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