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a b s t r a c t 

Intravascular lymphoma (IVL) is difficult to diagnose because its clinical presentation and 

laboratory and imaging findings are nonspecific. Herein, we report a case of IVL presenting 

as a lesion in the splenium of the corpus callosum. A 52-year-old man attended the emer- 

gency department with a 2-week history of progressively worsening abnormal behavior and 

gait disturbance. Magnetic resonance imaging on admission revealed an oval lesion in the 

splenium of the corpus callosum. The follow-up magnetic resonance imaging performed 

2 months after disease onset revealed multiple high-signal areas in the bilateral cerebral 

white matter on T2-weighted images and diffusion-weighted images. The blood test re- 

sults showed an elevated level of lactate dehydrogenase and serum-soluble interleukin-2 

receptor. These findings were compatible with the diagnosis of IVL. IVL is often difficult to 

diagnose due to a wide variety of clinical presentations and imaging findings. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Intravascular lymphoma (IVL) is a rare form of large B-cell
non-Hodgkin’s lymphoma that is prone to the central nervous
system (CNS) vascular invasion and occlusion, often resulting
in non-localized neuropathy and altered mental status [1] . The
diagnosis of IVL is challenging because its clinical presenta-
tion and laboratory and imaging findings are nonspecific [2–5] .
We report a case of IVL presenting as a lesion in the splenium
of the corpus callosum at the onset. 

Case report 

A previously healthy 52-year-old Asian man attended the
emergency department with a 2-week history of progressively
worsening abnormal behavior and gait disturbance. Nonen-
hanced brain magnetic resonance imaging (MRI) performed
on admission revealed an oval lesion in the splenium of the
corpus callosum. It showed hyperintense on T2-weighted and
diffusion-weighted images, with a decreased apparent diffu-
sion coefficient ( Fig. 1 ). A small high-signal lesion was also
Fig. 1 – Axial magnetic resonance images obtained on admission
the corpus callosum on T2-weighted images (A) and diffusion-w
coefficient (C). On retrospection, a small area of high signal inten
frontal lobe on the T2-weighted images (D, arrow) and diffusion-
map showed no diffusion restriction of the lesion (F). 
found in the subcortical region of the left frontal lobe on the
diffusion-weighted images. The blood test showed an elevated
lactate dehydrogenase level of 650 U/L and erythrocyte sedi-
mentation rate of 45 mm/h. On the basis of the cerebrospinal
fluid examination results that showed an elevated cell count
of 9/ μL and a total protein level of 125 mg/dL, encephalitis
was suspected. Thus, antiviral, antibacterial, and antiepileptic
drugs were administered. The patient’s symptoms once im-
proved, but fever, impaired consciousness and hypercalcemia
appeared, and the patient went into disseminated intravas-
cular coagulation. A possibility of paraneoplastic neurological
syndrome was suspected, but no tumor was found on imag-
ing studies or endoscopy. The follow-up MRIs 2 weeks and
1 month after the onset of the disease showed a reduction
in the size and signal of the oval lesion in the splenium of
the corpus callosum. The follow-up MRI performed 2 months
after disease onset revealed mottled multiple high-signal ar-
eas in the bilateral cerebral white matter on T2-weighted im-
ages, fluid-attenuated inversion recovery (FLAIR) images and
diffusion-weighted images. The lesions were distributed pre-
dominantly in the watershed area ( Fig. 2 ). A reduction in the
size and signal of the oval lesion in the splenium of the cor-
pus callosum was observed. T1-weighted images showed dif-
fuse low-signal areas in the bone marrow. On gadolinium-
 showed a high-signal-intensity lesion in the splenium of 
eighted images (B), with a decreased apparent diffusion 

sity was observed in the subcortical region of the left 
weighted images (E, arrow). Apparent diffusion coefficient 
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Fig. 2 – Follow-up magnetic resonance images taken 2 months after disease onset, revealed mottled multiple high-signal 
areas in the bilateral cerebral white matter on T2-weighted images (A) and diffusion-weighted images (B), and reduced 

signal on an apparent diffusion coefficient map (C, arrows). The lesions showed high signal intensity on fluid-attenuated 

inversion recovery images (D). The lesions were distributed predominantly in the watershed area. Reductions in the size 
and signal of the oval lesion in the splenium of the corpus callosum were observed. T1-weighted images showed diffuse 
low-signal intensity in the bone marrow (E). The dura mater was thick and enhanced with the gadolinium-based contrast 
agent (F). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

enhanced imaging, the dura mater was thick and enhanced.
Although these findings might be interpreted as hyperplas-
tic bone marrow and CSF hypovolemia after lumbar puncture,
respectively, they could also indicate the possibility of tumor
invasion. 

The blood count indicated anemia, thrombocytopenia, and
mild leukocytosis, with a hemoglobin concentration of 7.1
g/dL, platelet count of 19.2 × 10 4 / μL, and white blood cell
count of 16.3 × 10 ³/ μL. Other laboratory results were as fol-
lows: lactate dehydrogenase, 506 U/L; albumin, 2.2 g/dL; C-
reactive protein, 10.05 mg/dL; and serum-soluble interleukin-
2 receptor (sIL2R), 2956 U/mL. On the basis of the elevated
sIL2R level and imaging findings of multiple micro cerebral
infarcts in the deep white matter, IVL was suspected. Skin
and bone marrow biopsy showed large atypical lymphocytes
aggregating within small vessels in the dermis and subcuta-
neous adipose tissue and infiltrating the bone marrow. Im-
munohistochemically, these atypical lymphocytes were pos-
itive for CD20, CD79a, bcl-2, and bcl-6 and negative for CD3
and CD5. Pathological diagnosis was intravascular large B-cell
lymphoma. Two days after the diagnosis was confirmed, the
patient died of respiratory failure. 
Discussion 

Lesions in the splenium of the corpus callosum are seen
in various diseases [ 6 ,7] . Diseases that present with le-
sions in the splenium of the corpus callosum include trau-
matic lesions (diffuse axonal injury), ischemic lesions (in-
farction, hypoxic-Ischemic encephalopathy, hypoglycemic en-
cephalopathy), tumors (lymphoma, glioma), degenerative and
demyelinating disease (Wallerian degeneration, multiple scle-
rosis, acute disseminated encephalomyelitis, posterior re-
versible encephalopathy syndrome), toxic encephalopathy
(Marchiafava-Bignami disease, metronidazole-induced en-
cephalopathy, carbon monoxide intoxication), and miscel-
laneous lesions (clinically mild encephalitis/encephalopathy
with a reversible splenial lesion (MERS), white matter injury
in neonatal viral infection) [8] . In this case, the patient was
elderly with a subacute course of gait disturbance and en-
cephalopathy. Immediately after the onset, the lesions were
almost confined to the splenium of the corpus callosum and
this lesion remained 1 month later. Although the initial imag-
ing findings were similar to those of MERS, the adult onset is
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atypical for MERS, and the subsequent course of the disease is
also different [9] . 

The early lesions observed are atypical for multiple scle-
rosis (MS) as they are almost confined in the splenium of the
corpus callosum and not prominently distributed in the vicin-
ity of the lateral ventricles [10] . The absence of gray matter
lesions, lack of prior infection, and the age of the patient also
make ADEM somewhat atypical [11] . The possibility of trauma
or poisoning as the cause of the symptoms is also ruled out
by the patient’s history. Infarcts are rare in the splenium of
the corpus callosum due to the presence of an abundant blood
supply [12] . A chronic lesion involving the splenium of the cor-
pus callosum may be caused by a tumor, such as lymphoma
[12] . Glioma is also difficult to rule out, although the sporadic
nature of the lesions is atypical [12] . Although the noncircu-
lar shape of the lesions is somewhat atypical, it is difficult to
rule out metastasis [13] . However, spontaneous regression is
atypical for these kinds of tumors. In this case, the laboratory
and imaging findings suggestive of ILV became apparent as
the course of the disease progressed. IVL presents with varied
imaging findings, including infarct-like lesions, nonspecific
white matter lesions, meningeal enhancement, mass forma-
tion, and T2-weighted high signal areas of pons [2] . A dynamic
pattern of MRI findings with a resolution of some lesions and
new appearance of other lesions on diffusion-weighted or T2-
weighted images can be indicators of the disease [3] . Infarct-
like lesions are suggestive of microvascular tumor invasion
and appear as multifocal high-signal areas on T2-weighted
images with diffusion restriction in the white matter [2 ,3] . It
is reported to occur in 36% of patients with IVL [14] . 

In the present case, the MRI 2 months after disease on-
set showed multiple cerebral infarcts in the deep white mat-
ter predominantly involving the watershed area. The small-
high signal lesion seen in the left frontal lobe detected on the
diffusion-weighted imaging on admission was also indicative
of multifocal vessel disease, providing a clue to the diagnosis.
Although differential diagnosis based on imaging findings in-
cluded the diseases listed above, IVL was suspected due to the
elevation of the sIL2R and LDH. 

A few cases of IVL mainly involving the splenium of the
corpus callosum in the first place have been reported [15 ,16] . In
one case, fever up to 40.5 °C with ongoing delirium and mental
status changes appeared along with a lesion of the splenium
of the corpus callosum [15] . This case was somewhat similar to
the present case in both the clinical presentation and imaging
findings. In the other case, the main complaint was hearing
loss without fever or psychiatric symptoms, and there were
lesions of the corpus callosum, pons and left middle cerebellar
peduncle [16] . IVL is often difficult to diagnose due to a variety
of clinical and imaging findings. 

Patient consent 

A consent was obtained from the patient’s family for publica-
tion of this report. 
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