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Acquired lesions of the corpus callosum:

MR imaging

Abstract In this pictorial review, we
illustrate acquired diseases or condi-
tions of the corpus callosum that
may be found by magnetic resonance
(MR) imaging of the brain, including
infarction, bleeding, diffuse axonal
injury, multiple sclerosis, acute
disseminated encephalomyelitis,
Marchiafava-Bignami disease,
glioblastoma, gliomatosis cerebri,
lymphoma, metastasis, germinoma,
infections, metabolic diseases,
transient splenial lesion, dilated
Virchow-Robin spaces, wallerian

degeneration after hemispheric
damage and focal splenial gliosis.
MR imaging is useful for the detection
and differential diagnosis of corpus
callosal lesions. Due to the anatomical
shape and location of the corpus
callosum, both coronal and sagittal
fluid-attenuated inversion recovery
images are most useful for visualizing
lesions of this structure.
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Introduction

The corpus callosum is a large white matter tract
connecting the two cerebral hemispheres. Thus, numerous
connecting fibers pass through the corpus callosum.
Recently developed diffusion tensor imaging is useful for
the identification of these fiber tracts [1]. The fibers
comprising the corpus callosum are more dense than those
of the periventricular or deep white matter. The corpus
callosum can be involved in many acquired diseases and
conditions. Patients with a callosal lesion usually have
severe clinical symptoms. Thus, the differential diagnosis
of these lesions by means of magnetic resonance (MR)
imaging is clinically important.

The purpose of this pictorial review is to describe the
various types of acquired lesions that can appear in the
corpus callosum on MR images. To our knowledge, there
are few previous reports on this topic [2, 3]. We reviewed
images obtained from many patients with acquired corpus
callosal lesions diagnosed by MR imaging. These images
included conventional spin-echo T1-weighted, spin-echo or
fast spin-echo T2-weighted and fast fluid-attenuated inver-
sion recovery (FLAIR) images obtained by various 1.5– or

1.0–T scanners. In some patients, proton-density (PD)-
weighted, T2*-weighted or diffusion-weighted images
were also obtained. Axial images were usually obtained,
and coronal or sagittal images were obtained occasionally.

Vascular lesions

Infarction

The anterior half of the corpus callosum is supplied by the
pericallosal artery, a branch of the anterior cerebral artery.
According to a microsurgical anatomic study, the anterior
communicating artery gives rise to either a subcallosal artery
or amedian callosal artery, each of whichmakes a substantial
contribution to the blood supply of the corpus callosum [4].
The posterior half is supplied by the posterior pericallosal
artery, a branch of the posterior cerebral artery. The vascular
supply to the central zone of the genu and body of the corpus
callosum, via short penetrating arterioles, is similar to that of
the cerebral cortex, whereas the vascular supply to the
centrum semiovale and basal ganglia is carried substantially
by long endarteries [5]. Because of the rich blood supply, a
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solitary infarct of the corpus callosum is not common,
and it may be misdiagnosed as a brain tumor [6]. The
most common location of callosal infarction is the
splenium, followed by the body and genu [7]. Infarcts
of the corpus callosum are usually associated with infarcts
of the neighboring structures (Fig. 1). The corpus callosum is
occasionally affected in patients with cerebral autosomal

dominant arteriopathy with subcortical infarcts and leuko-
encephalopathy (CADASIL) (Fig. 2). In patients with
CADASIL, widespread lesions are observed including in
the anterior temporal and superior frontal subcortical white
matter [8]. The clinical history and distribution of the lesion
are important in the correct diagnosis of corpus callosum
infarcts.

Fig. 1 Corpus callosum infarct
in a 57-year-old woman.
a, b Diffusion-weighted (TR/
TE =4,000/101, b=1,000, 1.5 T)
and fluid-attenuated inversion
recovery (FLAIR) (TR/TI/
TE=10,002/2,200/125) axial
images obtained 9 days after
onset show hyperintense lesions
in the left side of the splenium
of the corpus callosum and left
occipital lobe, indicative of acute
infarction of the left posterior
cerebral artery territory

Fig. 2 Cerebral autosomal
dominant arteriopathy with
subcortical infarcts and leuko-
encephalopathy in a 44-year-old
woman. a Proton density-
weighted axial image (TR/
TE=2,500/20, 1.0 T) shows
widespread lesions in the thala-
mus, basal ganglia and white
matter. b T1-weighted midsag-
ittal image (TR/TE=500/20)
shows small lesions in the
corpus callosum

Fig. 3 Ruptured distal anterior
cerebral artery (ACA) aneurysm
in an 86-year-old woman.
a, b T1-weighted axial
and midsagittal images (TR/
TE=500/9, 1.5 T) obtained 1
month after onset show a large
hematoma in the body of the
corpus callosum. The ruptured
distal ACA aneurysm has
already been clipped surgically
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Bleeding

Rupture of an aneurysm of the anterior communicating
artery or distal anterior cerebral artery may cause hema-
toma in the corpus callosum (Fig. 3). Usually, the hema-
toma is associated with subarachnoid hemorrhage seen
mainly in the interhemispheric cistern. A so-called callosal
arteriovenous malformation may also cause hematoma in
the corpus callosum (Fig. 4). Hypertensive cerebral hemor-
rhage is usually not seen in the corpus callosum.

Traumatic lesions

Lesions due to diffuse axonal injury are seen mainly in the
corpus callosum, midbrain and corticomedullary junction
of the cerebrum (Figs. 5, 6). Corpus callosal lesions are
most commonly observed within the posterior body and
splenium, and callosal injury in children does not neces-
sarily indicate a poor prognosis [9]. FLAIR images are
useful for the diagnosis of such callosal injury [10]. With
the use of diffusion-weighted images, traumatic lesions can
be classified as one of three types: vasogenic edema,

cytotoxic edema or central hemorrhagic lesion [11]. T2*-
weighted images are useful for the detection of associated
microhemorrhage within the lesion.

Demyelinating lesions

Multiple sclerosis

The principal pathology of multiple sclerosis lesions is an
inflammatory demyelinating process. The lesions are typ-
ically small, oval or round, and located in the deep white
matter (Fig. 7). The corpus callosum is frequently affected,
and lesions characteristically involve the inferior aspect of
the callosum and radiate from the ventricular surface into
the overlying callosum. These callosal-septal interface
lesions are highly sensitive and specific for multiple
sclerosis, and both sagittal and coronal PD-weighted
images are useful for lesion detection [12, 13]. At our
institution, FLAIR images are now obtained instead of PD-
weighted images. Sagittal, thin-section, fast FLAIR images
are useful for the detection of subcallosal striations, which
are known to be early features of multiple sclerosis [14].

Fig. 5 Diffuse axonal injury in
a 79-year-old man. a, b FLAIR
axial and midsagittal images
(TR/TI/TE=10,000/2,200/125,
1.5 T) obtained 5 days after
head injury show lesions in the
posterior half of the corpus
callosum. The midbrain,
cingulate gyrus and both frontal
lobes are also involved

Fig. 4 Ruptured arteriovenous malformation (AVM) of the corpus
callosum in a 12-year-old girl. a, b T1-weighted axial and midsagittal
images (TR/TE=450/9, 1.5 T) obtained 8 days after onset show a

hematoma in the genu of the corpus callosum. c Selective cerebral
angiogram shows an extensive callosal AVM
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Acute disseminated encephalomyelitis

Acute disseminated encephalomyelitis is regarded as a
postinfectious autoimmune disease. The clinical course is
monophasic, and some patients recover completely [15].MR
imaging features are similar to those of multiple sclerosis

(Fig. 8). However, Brass et al. [16] reported that demyelin-
ating lesions were more commonly located in the corpus
callosum and the periventricular area in pediatric patients
with multiple sclerosis than in patients with acute dissem-
inated encephalomyelitis. Thus, the clinical history and
radiological data are very important for a correct diagnosis.

Fig. 6 Injuries sustained by a
physically abused 1-year-old
boy. a, b A T2-weighted axial
image (TR/TE=2,000/80, 1.5 T)
and T1-weighted midsagittal
image (TR/TE=400/20) show
cavitary lesions in the body and
splenium of the corpus callo-
sum, indicative of head injury
sequelae. The interval from the
time of trauma to the time of
image acquisition is unknown

Fig. 7 Images obtained 3 years
after onset of multiple sclerosis
in a 51-year-old woman.
a, b T2-weighted coronal
and midsagittal images
(TR/TE=2,000/80, 1.5 T) show
multiple oval and confluent
lesions in the white matter
and multiple small lesions
in the corpus callosum

Fig. 8 Images obtained 3
months after onset of acute
disseminated encephalomyelitis
in a 20-year-old woman.
a, b FLAIR axial images (TR/
TI/TE=10,002/2,200/133, 1.5 T)
show multiple lesions in the
white matter including the
corpus callosum
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Marchiafava-Bignami disease

Marchiafava-Bignami disease is a rare demyelinating
disease of the corpus callosum most often seen in patients
with chronic alcoholism. The disease is due mainly to a
deficiency of the vitamin B complex, but the reason the
corpus callosum is affected is not known. The corpus
callosum degenerates and splits into three layers, a
condition called “layered necrosis.” The middle layer of
the corpus callosum is most severely involved, and the
periphery is spared, resulting in a sandwich-like appear-
ance. The demyelination may extend laterally into the
neighboring white matter [17]. In the chronic stage, the
affected corpus callosum becomes atrophic, and the middle
layer becomes cavitary (Fig. 9).

Neoplastic lesions

Glioblastoma

Glioblastoma is commonly found in the supratentorial
white matter including the corpus callosum. This aggres-
sive tumor spreads via direct extension along white matter
tracts. The corpus callosum is frequently involved. When it
extends bilaterally into the cerebral hemispheres, the tumor
is called “butterfly glioblastoma.” The characteristic MR
feature of glioblastoma is heterogeneous enhancement with
central necrosis (Fig. 10).

Gliomatosis cerebri

Diffuse benign glioma, called gliomatosis cerebri, may
affect the corpus callosum. Fibrillary astrocytoma is the

Fig. 9 Marchiafava-Bignami disease in a 49-year-old man with
chronic alcoholism. a, b T2-weighted axial (TR/TE=4,000/107,
1.0 T) and FLAIR coronal images (TR/TI/TE=8,000/2,200/120)
obtained in the acute stage show diffuse white matter abnormality
including the entire corpus callosum. c T1-weighted midsagittal

(TR/TE=500/10) image obtained 6 months after onset shows
cavitary lesions in the corpus callosum. The peripheral layer of
the corpus callosum is spared, resulting in the sandwich-like
appearance

Fig. 10 Glioblastoma in a
59-year-old man. a FLAIR
axial image (TR/TI/
TE=10,002/2,200/133, 1.5 T)
shows a massive bilateral frontal
lobes lesion, including the
corpus callosum. b Post-contrast
T1-weighted coronal image
(TR/TE=616/12) shows focal
enhancement with central
necrosis, indicative of
“butterfly glioblastoma”
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most common histological type of astrocytoma, and it
can occur at various sites in the central nervous system,
including the corpus callosum. Moreover, fibrillary as-
trocytoma has a tendency to spread diffusely along
white matter tracts such as the corpus callosum. The
important MR finding in the differentiation of this lesion
from glioblastoma is the lack of contrast enhancement
(Fig. 11).

Lymphoma

The incidences of primary and secondary lymphoma of
the central nervous system (CNS) are increasing. CNS
lymphomas are almost always of the B-cell non-Hodgkin’s
type. Common locations include the corpus callosum,
periventricular white matter and deep gray matter. Lym-
phomas are commonly multiple. Characteristic MR
features of lymphoma in the CNS are homogeneous
enhancement without central necrosis and relatively low
signal intensity on T2-weighted images, reflective of

dense cellularity (Fig. 12). These MR features are useful
in the differential diagnosis of lymphoma from glioma or
metastatic tumor.

Metastasis

Metastasis directly to the corpus callosum is rare. Callosal
involvement is usually a secondary spread from a meta-
static focus in a neighboring structure such as the cingulate
gyrus (Fig. 13).

Germinoma

Germ cell tumors usually arise from the pineal or
suprasellar region. The corpus callosum is rarely involved
[18]. When ependymal and subependymal dissemination
develops, the inferior surface of the corpus callosum may
be involved (Fig. 14).

Fig. 11 Gliomatosis cerebri in a
53-year-old woman. a T2-
weighted axial image (TR/
TE=4,000/104, 1.5 T) shows
focal enlargement of the corpus
callosum and diffuse abnormal
signal intensity in the left
hemisphere. b Post-contrast
T1-weighted midsagittal image
(TR/TE =616/12) shows no
enhancement in the lesion,
suggestive of benign glioma

Fig. 12 Lymphoma in a 72-year-old woman. a, b Post-contrast T1-
weighted axial images (TR/TE=470/15, 1.0 T) show a strongly and
homogeneously enhancing corpus callosal lesion with neighboring
white matter lesions. c T2-weighted axial image (TR/TE=4,000/120)

shows the enhancing lesion to be isointense to slightly hyperintense
relative to the gray matter. Widespread white matter abnormality is
also seen
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Infections

Pathogens responsible for encephalitis show preferential
sites of infection. For example, herpes simplex infects the
temporal lobe. Viruses usually affect gray matter. The
corpus callosum, which comprises white matter with dense
fibers, is rarely affected. We encountered one patient with
echovirus type-9 encephalitis affecting the corpus callosum
(Fig. 15). Enteroviruses including echovirus type 9 are rare
causes of acute focal encephalitis [19].

Metabolic diseases

Metabolic diseases, for example, leukodystrophy, can
involve the corpus callosum. Each type of leukodystrophy
has a typical distribution of white matter lesions (Fig. 16).

Fig. 13 Metastatic brain tumor from a lung cancer in a 50-year-old
man. Post-contrast T1-weighted midsagittal image (TR/TE=400/20,
1.5 T) shows an irregular enhancing mass in the left cingulate gyrus
and corpus callosum. Pineal tumor is also detected

Fig. 14 Germinoma with cerebrospinal fluid dissemination in a 45-
year-old woman. a T2-weighted (TR/TE=4,000/80, 1.5 T) axial
image shows an irregular mass lesion in the corpus callosum and
around the right anterior horn of the lateral ventricle. b, c On post-

contrast T1-weighted axial and midsagittal images (TR/TE=500/9),
the lesion shows heterogeneous enhancement. There are additional
mass lesions in the third and fourth ventricles, suggesting
dissemination. No mass lesion is detected at the pineal body

Fig. 15 Echovirus type 9 encephalitis in a 3-year-old girl.
a, b Diffusion-weighted (TR/TE=2,880/56, b=1,000, 1.5 T) axial
images show hyperintense lesions in the genu and splenium of the

corpus callosum. c Axial FLAIR (TR/TI/TE=11,000/2,800/140)
image shows a slightly hyperintense lesion in the splenium of the
corpus callosum
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In the majority of cases of adrenoleukodystrophy, the
splenium of the corpus callosum is involved [20].

Miscellaneous lesions

Transient splenial lesion

A transient ovoid or round lesion in the central splenium of
the corpus callosum has recently been reported in epilepsy
patients treated with antiepileptic drugs [21, 22] and in

patients with encephalitis (Fig. 17). Because these revers-
ible focal lesions show markedly restricted diffusion,
intracellular (intramyelinic) edema is regarded as the main
pathologic abnormality [23].

Dilated Virchow-Robin spaces

Unusually widened Virchow-Robin spaces are seen
occasionally in the cerebral white matter, including the
corpus callosum [24]. On FLAIR images, multiple small

Fig. 16 Adult-onset globoid
cell leukodystrophy in a 60-
year-old woman. a, b Coronal
FLAIR (TR/TI/
TE=10,002/2,200/126.5, 1.5 T)
images show white matter
hyperintense lesions including
the corpus callosum,
corticospinal tracts and optic
radiations. This is the typical
distribution in Krabbe’s disease

Fig. 17 Transient splenial le-
sion in a 23-year-old man with
tuberculous meningitis.
a, b Diffusion-weighted (TR/
TE=4,000/101, b=1,000, 1.5 T)
and FLAIR (TR/TI/
TE=10,002/2,200/125) axial
images show a focal ovoid
lesion in the central splenium of
the corpus callosum. c On a
FLAIR image obtained 1 month
after antituberculous chemo-
therapy, the lesion has
disappeared

Fig. 18 Dilated Virchow-Robin
spaces in a 6-year-old boy with
psychomotor retardation.
a FLAIR axial image (TR/TI/
TE=6,744/1,588/110, 1.0 T)
shows multiple small, ovoid,
cystic lesions in the left side of
the corpus callosum. The cyst
walls are not hyperintense.
Periventricular hyperintensity
with ventricular dilatation is also
observed. b T1-weighted left
parasagittal image (TR/
TE=325/12) shows multiple
cysts in the thin corpus callosum
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ovoid cystic lesions containing cerebrospinal-like fluid
without a wall of high-signal intensity are observed
(Fig. 18). Usually, there is no neurological deficit relating
to these lesions. Patients with mucopolysaccharidosis may
also have dilated perivascular spaces.

Wallerian degeneration after hemispheric damage

After focal injury of the cerebral hemisphere, the related
part of the corpus callosum becomes atrophic (Fig. 19).
This atrophy is classified as wallerian degeneration of the
commissural fibers [25].

Focal splenial gliosis

Focal linear hyperintense lesions in the anterior part of the
splenium of the corpus callosum are frequently observed
on FLAIR images in aged patients with subcortical
arteriosclerotic encephalopathy and in patients who have
undergone brain radiation therapy. This is a depiction of
isomorphic gliosis [26]. According to Yamamoto et al.
[27], this affected region is not subependymal, but subpial
because the midanterior surface of the callosal splenium
abuts the cistern of the velum interpositum, but not the
ventricle. Sagittal and coronal FLAIR images are useful for
the detection of callosal gliosis, which is correlated with
periventricular hyperintensity and deep white matter

Fig. 19 Wallerian degeneration of the corpus callosum in a 17-year-
old girl with an anaplastic astrocytoma. a T1-weighted axial image
(TR/TE=500/15, 1.0 T) with contrast shows a large tumor in the
right temporo-occipital lobes. b T1-weighted midsagittal image (TR/
TE=300/8, 1.5 T) obtained 6 days after surgery shows a normal

corpus callosum. c On a T1-weighted midsagittal image (TR/
TE=300/14, 1.5 T) obtained 6 years after surgery, the posterior half
of the corpus callosum is markedly atrophic, indicative of wallerian
degeneration of the commissural fibers

Fig. 20 Focal splenial gliosis in a 72-year-old woman with
subcortical arteriosclerotic encephalopathy. a FLAIR axial image
(TR/TI/TE=10,002/2,200/133, 1.5 T) shows a hyperintense band in
the anterior subependymal region of the splenium of the corpus
callosum. Widespread periventricular hyperintensity, suggestive of

chronic ischemic white matter degeneration due to arteriosclerosis,
is also observed. b On the midsagittal FLAIR image, there is a linear
hyperintense lesion at the callosal-septal interface, including the
anterior surface of the splenium
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hyperintensity [28]. On midsagittal FLAIR images, the
callosal-septal interface is linearly hyperintense in such
patients (Fig. 20).

Conclusion

Acquired corpus callosal lesions include vascular, trau-
matic, demyelinating, neoplastic and miscellaneous le-

sions. MR imaging is useful for the detection and
differential diagnosis of corpus callosal lesions. Because
these lesions are located close to the lateral ventricle,
FLAIR images are most useful in their detection. Due to the
anatomical shape and location of the corpus callosum,
either coronal or sagittal images should be added in the
evaluation of corpus callosal lesions.
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