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Abstract

Intravascular large B-cell lymphoma (IVL) is a rare type of extran-
odal diffuse large B-cell lymphoma (DLBCL), which often infiltrates 
the central nervous system (CNS) during the clinical course. Cer-
ebral hemorrhage in patients with CNS lymphoma at presentation is 
rare. Herein, we describe a case of secondary CNS lymphoma with 
intratumoral hemorrhage, which was suggested as IVL from autopsy 
findings. A 76-year-old Japanese man with a history of treatment for 
B-cell non-Hodgkin’s lymphoma was transferred to our hospital in 
an ambulance for generalized convulsions. Brain CT scan revealed a 
high-density tumor with edema and intratumoral hemorrhage in the 
left temporal lobes. He died in a rapid course, and autopsy revealed 
a focal hemorrhage with diffuse infiltration of lymphoma cells in the 
left temporal lobe and findings suggestive of IVL. Furthermore, the 
autopsy revealed a discrepancy in the CD20 immunostaining of lym-
phoma cells between the brain and other organs. Clinicians should not 
eliminate CNS lymphoma from the differential diagnosis of intracra-
nial tumor with hemorrhage. Although many patients with IVL have 
rapidly progressive courses, it is very important to diagnose IVL at the 
initial onset, even in serious situations, to consider CNS prophylaxis.
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Introduction

Intravascular large B-cell lymphoma (IVL) is a rare type of 

extranodal diffuse large B-cell lymphoma (DLBCL) charac-
terized by the selective growth of lymphoma cells within the 
lumina of vessels, particularly capillaries [1]. It is a rapidly 
progressive, often fatal, and aggressive lymphoma that often 
infiltrates the central nervous system (CNS) during the clinical 
course. The reported risk of CNS recurrence at 3 years was 
25% [2] and patients with any type of DLBCL have a 5% over-
all risk of CNS relapse [3].

CNS lymphoma consists of two types: primary CNS lym-
phoma (PCNSL) and secondary CNS lymphoma. Most CNS 
lymphomas are pathologically DLBCL. PCNSL represents all 
primary intracerebral or intraocular lymphomas at presentation 
and accounts for approximately 2-3% of all brain tumors [4]. 
Secondary CNS lymphoma is defined as CNS involvement by 
systemic lymphoma.

Here, we describe a secondary CNS lymphoma with in-
tratumoral hemorrhage, which was suggested as intravascular 
lymphoma by autopsy.

Case Report

A 76-year-old Japanese man suffered from fever in April 2014. 
He had been receiving insulin therapy for diabetes mellitus and 
had been administered antiplatelet agent since the onset of cer-
ebral infarction at age 60. On physical examination, his super-
ficial lymph nodes, liver, and spleen were not palpable. Labo-
ratory findings were as follows: white blood cell (WBC) count, 
8.5 × 109/L with 0.5% abnormal lymphocytes; hemoglobin, 
7.8 g/dL; platelet count, 79 × 109/L; lactate dehydrogenase 
(LDH), 1,004 U/L (normal range, 124 - 226 IU/L); C-reactive 
protein (CRP), 19.02 mg/dL; and soluble interleukin-2 recep-
tor (sIL-2R) level, 11,400 IU/mL. Bone marrow aspiration re-
vealed proliferation of large abnormal lymphocytes with vacu-
oles. These cells were positive for CD19, CD20, and kappa 
and were negative for CD5, CD10, and lambda, as determined 
by flow cytometric analysis. Positron emission tomography-
computed tomography (PET/CT) scans revealed abnormal ac-
cumulations in the spleen and bone marrow. He was diagnosed 
with B-cell non-Hodgkin’s lymphoma. Because of acute dete-
rioration, chemotherapy had to be initiated despite the absence 
of a pathological definitive diagnosis with bone marrow bi-
opsy. Eight courses of reduced-dose R-CHOP therapy, which 
consisted of rituximab (375 mg/m2 on day 1), doxorubicin (25 
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mg/m2 on day 2), cyclophosphamide (375 mg/m2 on day 2), 
vincristine (0.7 mg/m2 on day 2), and prednisone (50 mg/body 
on days 1 - 5), were administered every 3 weeks. CNS prophy-
laxis was not performed. Complete remission was confirmed 
by laboratory findings and PET/CT. Until April 2015, there 
were no findings that actively suggested relapse. His sIL-2R 
level had remained approximately 700 - 900 IU/mL and was 
876 IU/mL at that time.

In May 2015, 3 days before admission, he could not rec-
ognize cards in a deck when playing by himself. Addition-
ally, behaviors that his family could not understand became 
increasingly evident. On the day of admission, he moaned in 
the bedroom and then had generalized convulsions. He was 
transferred to our hospital in an ambulance while the convul-
sion persisted. On physical examination at emergency vis-
its, tonic-clonic convulsions continued. His temperature was 
40.5 °C, heart rate was 157 beats per minute, blood pressure 
was 187/79 mm Hg, and respiratory rate was 20 breaths per 
minute. His Glasgow coma scale score was E1V1M4. His 
pupils were round and equal with a slow light reflex. There 
was right conjugate deviation but no neck stiffness. The liver, 
spleen, and superficial lymph nodes were not palpable. The 
laboratory findings were as follows: WBC count, 15.1 × 109/L 
with no abnormal cells; hemoglobin, 9.9 g/dL; platelet count, 
188 × 109/L; prothrombin time, 13.2 s; activated partial throm-
boplastin time, 27.2 s; fibrinogen, 417 mg/dL; D-dimer, 2.5 

µg/mL; total protein, 7.0 g/dL; albumin, 4.5 g/dL; aspartate 
aminotransferase, 24 U/L; alanine aminotransferase, 11 U/L; 
LDH, 313 U/L; total bilirubin, 0.5 mg/dL; serum creatinine, 
1.36 mg/dL; CRP, 0.75 mg/dL; HbA1c, 8.3%; and electrolytes 
and blood glucose levels were normal. Brain CT scan revealed 
a high-density tumor with edema and intratumoral hemorrhage 
in the left temporal lobes (Fig. 1a). The tumor was iso- to hy-
pointense on T1-weighted magnetic resonance imaging (MRI) 
and hypointense on T2-weighted MRI and diffusion-weighted 
MRI (Fig. 1b-d). In addition, gadolinium-enhanced T1-weight-
ed imaging showed heterogeneous enhancement (Fig. 1e).

For convulsion, diazepam and levetiracetam were initiated. 
Brain biopsy for definitive diagnosis was scheduled. However, 
convulsion frequently developed despite increased amounts of 
levetiracetam. His urinary tract infection was complicated, so 
antibiotics were started; however, his fever worsened. On the 
24th hospital day, his LDH level drastically increased to 1,792 
U/L and his CRP increased to 23.5 mg/dL. A few lymphoma 
cells were detected in the peripheral blood. Respiratory failure 
and disseminated intravascular coagulation (DIC) developed. 
He died on the 27th hospital day.

Autopsy was performed with the consent of his family and 
revealed DLBCL, which had infiltrated the brain, meninges, 
bone marrow, spleen, lung, retroperitoneum, adrenal gland, 
and lymph nodes. However, there was no macroscopically 
enlarged lymph node. Focal hemorrhage was observed in the 

Figure 1. Brain computed tomographic images showing a high-density tumor with edema and intratumoral hemorrhage in the 
left temporal lobes (a). The tumor is iso- to hypointense on T1-weighted magnetic resonance imaging (MRI) (b) and hypointense 
on T2-weighted MRI (c) and on diffusion-weighted MRI (d). Gadolinium-enhanced T1-weighted MRI showing heterogeneous 
enhancement (e).
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left temporal lobe in which lymphoma cells had diffusely infil-
trated with hemorrhage (Fig. 2a-c). Lymphoma cells were ob-
served in parts of the lung lesions within the lumina of vessels 
(Fig. 3a). Lymphoma cells in the brain lesion were positive for 
CD20, CD79a, and PAX5 (Fig. 2d-f), and those of other organs 
were negative for CD20 but positive for PAX5 (Fig. 3b, c).

Discussion

There were two notable points in our case. The first was that 
there were some findings suggestive of IVL. The autopsy re-
vealed lymphoma cells within the lumina of vessels in sections 
of the lung lesions. It is unlikely that this finding was due to 
a leukemic change of the lymphoma because only 3% of the 
lymphoma cells were found in the peripheral blood immedi-
ately before death. The autopsy also revealed lymphoma cell 
invasion into the bone marrow, peripheral blood, spleen, adre-
nal grand, lung, and brain without macroscopically enlarged 
lymph nodes. Lymphoma cells of IVL often infiltrate these or-
gans [1]. IVL complicates CNS mass lesions during their clini-
cal course, and the overall features of these IVL lesions are 
very similar to or indistinguishable from those of PCNSL [5].

Although our patient could not be pathologically diag-
nosed with IVL based on the autopsy findings alone, it is clini-
cally probable that his lymphoma would have been IVL since 
the first onset because LDH and sIL-2R value were remark-
ably increased and there were no enlarged lymph nodes at that 
time. Although many patients with IVL have rapidly progres-
sive courses, it is very important to diagnose IVL at the initial 
onset, even in serious situations, to consider CNS prophylaxis. 
IVL involves bone marrow in 74% of patients with Asian-var-
iant IVL and 30% of patients with Western-variant IVL [6]. 
The efficacy of skin biopsy in the diagnosis of IVL has been 
reported [7]. Because biopsy of these organs can be performed 
in patients with poor general status, even if a patient has a poor 
general status, at least bone marrow and skin biopsy should be 
performed for the early diagnosis of IVL.

The autopsy revealed a discrepancy in the CD20 immu-
nostaining of lymphoma cells between the brain and other 
organs. A CD20-negative phenotypic change has been pre-
viously observed after chemotherapies with rituximab in a 
number of patients with CD20-positive B-cell lymphoma [8]. 
Here, the lymphoma cells in the organs other than the brain 
were exposed to rituximab therapy and may have recurred fol-
lowing downregulation of CD20 expression. In addition, the 

Figure 2. Pathological findings of autopsy in the left temporal lobe. Focal hemorrhages in the left temporal lobe (a) in which lym-
phoma cells had diffusely infiltrated with hemorrhage; (b) hematoxylin and eosin staining × 100; (c) × 400. The lymphoma cells 
in the brain lesion are positive for CD20 (d, × 400); CD79a (e, × 400); and PAX5 (f, × 400).
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lymphoma cells in the brain may have infiltrated into the cer-
ebrospinal fluid at first presentation and not have been exposed 
to rituximab because of the blood-brain barrier. It is interest-
ing that these two different clones of lymphoma cells recurred 
at approximately the same time. Another hypothesis involves 
the possible masking of CD20 staining by rituximab. Jilani et 
al reported that rituximab therapy leads to a substantial but 
transient downregulation of CD20 expression by demonstrat-
ing that CD20 expression in cultured cells restores within 24 h 
of exposure to rituximab [9]. In our case, however, rituximab 
therapy had already been completed 6 months before the hem-
orrhage.

The secondary notable point in our case was the cerebral 
hemorrhage in a patient with CNS lymphoma that presented 
with atypical imaging findings. Cerebral hemorrhage due to 
brain tumor is not uncommon in patients with metastatic brain 
tumor and glioblastoma. However, cerebral hemorrhage in pa-
tients with CNS lymphoma at presentation is quite rare, with 
only a few published case reports [10-14]. Several hypotheses 
have been proposed to explain the causes of cerebral hemor-
rhage in patients with CNS lymphoma. Some reports of PC-
NSL with intratumoral hemorrhage have suggested that a high 
level of vascular endothelial growth factor immunoreactivity 
in lymphoma cells is correlated with intratumoral hemorrhage 
[10, 15]. Additionally, some case reports of IVL with cerebral 
hemorrhage have described possible causes of cerebral hem-
orrhage, such as a complication of DIC [16], obstruction of 
the lumen of the vessel due to complete fullness of lymphoma 
cells [17], and an injury of the vessel wall due to direct inter-
action between lymphoma cells and endothelial cells of the 
cerebral vessel [12]. Streletz et al stated that when stroke and 
hemorrhage occur with a CNS lymphoma, it is usually IVL 

[10].
Generally, CNS lymphoma lesions are typically hypo- or 

isointense on T1-weighted MRI, and iso- to hyperintense on 
T2-weighted MRI, but they are often hypointense in gray mat-
ter. Most lesions show moderate-to-marked contrast enhance-
ment on CT and MRI [18, 19]. On diffusion-weighted MRI, the 
lesions are hyperintense because CNS lymphomas are highly 
cellular tumors and water diffusion is often restricted [20]. In 
our case, because of a decrease in the cell density, which was 
caused by intratumoral hemorrhage, the CNS lymphoma le-
sions were hypointense on diffusion-weighted imaging. CNS 
lymphomas with intratumoral hemorrhage are rare; however, 
clinicians should not eliminate CNS lymphoma from the dif-
ferential diagnosis of intracranial tumors with hemorrhage. In 
our case, there had been long-term administration of an anti-
platelet agent and a past medical history of cerebral infarction 
and long-term diabetes mellitus. These factors, other than the 
CNS lymphoma itself, may have influenced his cerebral hem-
orrhage.

In conclusion, we encountered a case of secondary CNS 
lymphoma with intratumoral hemorrhage, which was suggest-
ed as IVL on the basis of the autopsy findings. It is very im-
portant to diagnose IVL at the first onset, even in serious situ-
ations, to consider CNS prophylaxis. CNS lymphomas with 
intratumoral hemorrhage are rare; however, clinicians should 
not eliminate CNS lymphoma from the differential diagnosis 
of intracranial tumors with hemorrhage.
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Figure 3. Pathological findings of autopsy in a part of the lung lesions. There are lymphoma cells within the lumina of vessels; 
(a) hematoxylin and eosin staining (× 100). The lymphoma cells in the lung lesion are negative for CD20 (b, × 400), but positive 
for PAX5 (c, × 400).
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