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BACKGROUND AND PURPOSE: Focal high signal intensity in the splenium of the corpus
callosum on fluid-attenuated inversion-recovery (FLAIR) images is generally considered an
abnormal MR finding. We identified high signal intensity in the splenium on FLAIR images in
patients of advanced age with otherwise normal images and in patients who had received brain
radiation therapy. We undertook an investigation to determine the frequency of this finding in
these patient groups.

METHODS: We reviewed the FLAIR images and medical records of 67 patients (group 1)
imaged for suspicion of CNS disease and of 18 consecutive patients (group 2) with history of
brain radiation therapy. All FLAIR images were evaluated for focal signal intensity abnormal-
ities in the splenium and for diffuse white matter abnormalities. Also, autopsy specimens from
two cases not part of either study group were examined.

RESULTS: Among the initial 67 patients in group 1, focal high signal intensity in the
splenium was associated with aging, radiation therapy, and white matter changes. Focal high
signal intensity in the splenium was evident on FLAIR images in 16 of the 18 patients in the
post–radiation therapy group. Histologic examination of the splenium in one autopsy case with
a history of chest and neck radiation therapy demonstrated isomorphic gliosis.

CONCLUSION: High signal intensity in the splenium of the corpus callosum on FLAIR
images is a common finding after brain radiation therapy and can be seen with aging. The
radiologist should be aware of this common finding and not mistake it for more commonly
recognized causes of splenial lesions.

Previous reports suggest that focal lesions in the
splenium of the corpus callosum are seen almost
exclusively in the setting of diseases such as multi-
ple sclerosis, direct tumor involvement, or trauma
(1). However, during routine MR imaging with the
fluid-attenuated inversion-recovery (FLAIR) tech-
nique, focal lesions in the anterior subependymal
region of the splenium of the corpus callosum were
noted in several patients of advanced age. The
lesions appeared unrelated to current symptoms,

and clinical history revealed no clear explanation
for the abnormal signal intensity on FLAIR images.
Similar abnormal signal intensity was noted in the
splenium of patients who had undergone prior
brain radiation therapy for primary brain neo-
plasm, with no evidence of direct tumor involve-
ment. Thus, we hypothesized that focal abnormal
signal intensity in the undersurface of the splenium
on FLAIR images is a common finding in patients
of advanced age and in those who have undergone
brain radiation therapy and correlates with high
signal intensity in the periventricular white matter
on FLAIR images. We undertook an investigation
to determine the frequency of this finding in these
patient groups. We also reviewed the findings at
autopsy of two patients of advanced age, both of
whom had abnormal signal intensity in the sple-
nium on FLAIR images, to better understand the
pathogenesis of this finding.
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Methods

Patients
MR images obtained in two groups of patients were evalu-

ated. The initial 78 patients studied (group 1) were imaged as
part of their clinical evaluation for suspected CNS disease. A
retrospective review of medical records was performed for
those cases with high signal intensity in the corpus callosum on
FLAIR images. Eleven patients were excluded because of clin-
ical or radiographic evidence suggesting demyelinating disease
or direct corpus involvement with tumor. Of the remaining 67
patients (27 male, 40 female patients; age range, 3–93 years;
mean age, 50.6 �/- 23.5 years [SD]), 13 had undergone prior
brain radiation therapy. The distribution of the neoplasms was
as follows: two anaplastic astrocytomas, four metastatic lesions
to brain, one medulloblastoma, one pituitary tumor, two oligo-
dendrogliomas, and one acoustic neuroma, and two patients
had a history of neck radiation therapy.

We then studied the images of 26 consecutive patients
(group 2) with biopsy-proved primary brain neoplasm and a
history of radiation therapy. A review of the medical records
was performed, and patients were included in the study if axial
FLAIR imaging of the brain was performed within 1 year
following the completion of therapy. This time frame was
selected to provide close temporal correlation of imaging with
therapy. Eight patients were excluded owing to clinical or
radiographic evidence suggesting demyelinating disease or di-
rect corpus involvement with tumor, or for age older than 65
years. This age cutoff was established to limit the confounding
effects of age-related lesions in the splenium documented in
group 1. Of the remaining 18 patients (12 male, six female
patients; age range, 5–64 years; mean age, 47.5 �/- 13.9 years),
the distribution of supratentorial neoplasms was as follows: six
glioblastoma multiforme, two astrocytomas, two anaplastic as-
trocytomas, five oligodendrogliomas, and one mixed glioma,
and two patients with infratentorial lesions had medulloblas-
toma and a brain-stem glioma, respectively. All patients re-
ceived between 5400 and 6000 cGy of total brain radiation in
fractionated dosing. Pretherapy FLAIR images were available
for 10 of the 18 patients in group 2; these images were obtained
a mean of 1.6 �/- 1.4 months (range, 0.8–7 months) before the
first day of radiation therapy. Posttherapy FLAIR imaging was
performed in all 18 patients a mean of 7.2 �/- 2.8 months
(range, 3.2–11.8 months) following the last day of radiation
therapy.

To further investigate the cause of signal intensity changes in
the splenium on FLAIR images, postmortem pathologic spec-
imens were obtained in two cases in which previous MR imag-
ing had been performed; however, neither case was part of
either study group. In both cases, increased signal intensity in
the anterior subependymal region of the splenium was noted
on axial FLAIR images. The first case was a 63-year-old man
with a history of Hodgkin disease treated with chemotherapy as
well as chest and neck radiation therapy 31 years prior. Autopsy
revealed diffuse Hodgkin lymphoma with liver metastases but
no brain metastasis. The second case was an 80-year-old man
with end-stage Parkinson disease who died of pneumonia. At
the time of autopsy, the MR findings were known, and the
splenium was sectioned in the sagittal plane to better localize
the finding at microscopy because no gross lesion was evident.
The specimens were stained and evaluated with light micros-
copy.

Imaging
MR imaging was performed with a 1.5-T superconducting

magnet (Signa; GE Medical Systems, Milwaukee, WI). Param-
eters for the fast spin-echo FLAIR technique were 10,000/156/1
or 10,002/166/1 (TR/TE/excitations), inversion time of 2200,
256 � 192 matrix with a 20-cm field of view, echo train length
of 12, and 5-mm-thick sections with a 2-mm intersection gap.

Imaging times were less than 3 minutes. All images were ob-
tained in the course of the patient’s routine clinical examina-
tion and not as part of a dedicated research protocol. Both
sagittal and axial FLAIR images were obtained in the group 1
patients, to better define the location of the splenial lesion.
Axial FLAIR images were obtained in all group 2 patients, and
in a subset of 12 patients, sagittal FLAIR images were obtained
as well.

Evaluation of signal intensity in the splenium of the corpus
callosum on FLAIR images for group 1 was scored on the basis
of the sagittal MR examination. The images were scored by one
of the authors, a neuroradiologist (A.C.M.) with a certificate of
added qualification (CAQ). The radiologist was blinded to the
patient’s clinical history. For group 2, pre- and posttherapy
images were evaluated independently. The images in group 2
were reviewed by two of the authors, a CAQ neuroradiologist
(A.C.M.) and a third year radiology resident (J.S.P.). Any
discrepancies were resolved by consensus. The signal intensity
in the splenium was compared visually with the signal intensity
in the remainder of the corpus callosum. Grade 0 indicated that
no abnormal signal intensity was observed in the splenium;
grade 1 reflected linear high signal intensity in the anterior
subependymal region of the splenium; and grade 2 was used for
nodular lesions that involved more than half the thickness of
the splenium or linear lesions that involved more than half the
anteroposterior dimension of the corpus callosum. In addition,
diffuse white matter disease was graded. Previous systems have
been used for grading white matter changes in the setting of
radiation therapy (2). However, we chose a simplified version
to decrease subjectivity, a particular problem in the intermedi-
ate grades. Grade 0 indicated no signal intensity change rela-
tive to normal white matter; grade 1 indicated focal white
matter involvement; and grade 2 indicated confluent periven-
tricular white matter high signal intensity abnormalities on
FLAIR images. Correlation, regression, and nonparametric
statistics were then used as appropriate to address the study
hypothesis.

Results

Group 1
Among the initial 67 patients who were imaged as

part of their clinical evaluation for suspected CNS
disease, 32 patients demonstrated increased signal
intensity in the splenium of the corpus callosum on
FLAIR images (Fig 1). Eleven of these patients with
abnormal signal intensity underwent prior brain radi-
ation therapy. In the sample of all 67 patients, age,
history of radiation therapy, and white matter signal
intensity abnormality grade were all significant pre-
dictors of splenial lesion grade on simple correla-
tional analyses (all P � .001). Regression analysis
confirmed that history of radiation therapy and white
matter lesion grade each accounted for a significant
proportion of variance in splenial lesion grade (P �
.001), whereas the effect of age dropped to a nonsig-
nificant level (P � .05) when the effects of the other
two variables were entered into the equation. The
sample was divided into two subsets for all subse-
quent analyses: 54 patients with no history of radia-
tion therapy and 13 patients with a history of brain
and neck radiation therapy.

The first subset, 54 patients evaluated for suspected
CNS disease, was composed of 34 female and 20 male
patients with a mean age of 50.4 � 23.5 years (range,
3–93 years). Of this subset, 19 (35%) demonstrated
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increased signal intensity in the splenium of the cor-
pus callosum. This signal intensity abnormality was
most typically seen involving the anterior subependy-
mal region of the splenium on axial and sagittal
FLAIR images (Fig 1). Within this group, splenial
abnormality, white matter abnormality (each coded as
present or absent), and age all significantly and pos-
itively correlated with each other (all P � .001). Given
the dichotomous nature of the variables involved, a
distribution-free analysis was used to confirm the pos-
itive relation between the presence of splenial lesions
and white matter abnormalities (�2

4 � 51.8, P �
.001). To provide a preliminary evaluation of the
relative contribution of age and white matter abnor-
mality to the prediction of splenial lesions, a stepwise
regression analysis was conducted, with splenial ab-
normality as the dependent variable and white matter
abnormality and age as independent variables. Re-
sults indicated a significant relation between the pres-
ence of white matter abnormalities and splenial ab-
normalities (R2

adj � 0.74, P � .001). After accounting
for variance in splenial status associated with white
matter abnormality, age did not enter into the equa-
tion. To further explore the relation between white
matter and splenial abnormalities, a count was taken
of the number of cases in which splenial lesion grade
was greater than, equal to, or less than white matter
lesion grade. Although the ratings were made inde-
pendently, most cases (n � 45 [83%]) showed the
same lesion grade for both white matter and sple-
nium. Only nine cases showed a mismatch between
splenial and white matter lesion grades, most of which
(n � 8) involved a higher grade for white matter than
for splenial lesion.

The 13 patients with a history of radiation therapy
were then analyzed. This subset was composed of six
female and seven male patients with a mean age of
51.5 � 24.7 years (range, 5–85 years). This group did
not significantly differ from the first group in age or
sex (both P � .05). In this subset, all patients had
splenial lesions, which prevented use of statistical

analyses involving the presence or absence of splenial
lesions. There was no significant correlation between
age and the presence or absence of white matter
abnormalities in this group (P � .05), likely at least
partly due to the small sample size. However, an
analysis of the frequency with which splenial lesion
grade was greater than, equal to, or less than white
matter lesion grade again showed that most cases
(n � 8 [61%]) showed the same lesion grade for each
tissue type. Only five patients showed a mismatch
between splenial and white matter lesion grade, and
in all cases, the splenial grade was higher.

A nonparametric analysis was used to further ex-
plore the minority of patients in each group who
showed a mismatch in either direction between the
grade of splenial lesion and the grade of white matter
lesion. Patients with a higher grade of splenial than
white matter lesion had a history of radiation therapy
(five of five cases), whereas patients with a higher
grade of white matter than splenial lesion had gener-
ally not received radiation (eight of nine cases; �2

1 �
10.4, P � .001). The presence of higher splenial or
higher white matter lesion grade was not significantly
related to sex of the patients (both P � .05). However,
patients with higher splenial than white matter lesion
grades, all of whom had received radiation, were
significantly younger than those with higher white
matter lesion grades (t12 � 2.4, P � .05; mean age
50.0 � 17.3 versus 70.6 � 14.8, respectively).

Group 2
High signal intensity in the splenium of the corpus

callosum was evident in 16 (89%) of the 18 post-
therapy FLAIR examinations (Table 1). Of these 16
images, all were scored as having grade 2 lesions in
the splenium. In those cases in which both axial and
sagittal FLAIR images were available, the abnormal-

FIG 1. Case of a 67-year-old patient im-
aged to rule out aneurysm.

A, Axial and B, sagittal FLAIR MR
images (10,000/156/1) show high signal
intensity in the anterior subependymal
region of the splenium of the corpus
callosum, involving more than half the
thickness (grade 2).
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ity was demonstrated along the undersurface of the
splenium. Overall, postradiation white matter disease
was graded as 0 (no signal intensity change relative to
normal white matter) in four of 18 patients and grade
1 (minimal increased signal intensity) in the remain-
ing 14 patients. In patients with both pre- and post-
therapy FLAIR images, eight of 10 patients devel-
oped the abnormal signal intensity in the splenium of
the corpus callosum following radiation therapy (Fig
2). The other two patients demonstrated abnormal
signal intensity in the splenium on pre- and post-
therapy images. These two patients were the oldest in
this group at 62 and 64 years of age.

Autopsy Specimens

The two autopsy cases demonstrated focal abnor-
mal signal intensity abnormalities in the anterior sub-
ependymal region of the splenium (grade 1 lesions)
on FLAIR images. Pathologic examination of the
undersurface of the splenium in the case of the 63-
year-old patient with a history of chest and neck
radiation therapy revealed a band of isomorphic gli-
osis in the predicted location of the splenial lesion
identified on FLAIR MR images (Fig 3). The histo-
logic appearance of the anterior subependymal re-

TABLE 1: Summary of clinical and radiologic findings in the radiation therapy group

Patient No. Age (y)/Sex

Pretherapy FLAIR Images Posttherapy FLAIR Images

Date (mo)*
Splenium

Grade
WMD
Grade Date (mo)*

Splenium
Grade

WMD
Grade

1 53/F NA — — 4.8 2 1
2 5/F NA — — 5.0 2 0
3 35/F 1.3 0 0 8.2 2 0
4 34/F 1.0 0 0 6.2 0 0
5 64/M 1.1 2 1 6.2 2 1
6 46/M NA — — 5.4 0 1
7 55/M 7 0 1 8.2 2 1
8 52/M 1.1 0 0 11.0 2 1
9 54/M NA — — 11.3 2 1

10 43/M 1.2 0 0 9.4 2 1
11 50/M 1.2 0 0 8.5 2 0
12 32/M 0.8 0 0 5.8 2 1
13 50/M NA — — 10.0 2 1
14 62/M 0.9 1 0 11.8 2 1
15 53/M NA — — 3.2 2 1
16 57/F NA — — 4.0 2 1
17 53/M 2.0 0 0 5.2 2 1
18 57/F NA — — 5.9 2 1

Note.—WMD indicates white matter disease; NA, images not available.
* Indicates the number of months before or after radiation therapy that the FLAIR images were obtained.

FIG 2. Case of a 32-year-old man (patient 12 in Table) with geminocystic astrocytoma.
A, Axial FLAIR MR image (10,002/166/1) obtained 0.8 months before radiation therapy shows normal signal intensity in the splenium.
B, Axial and C, sagittal FLAIR images (10,002/166/1) obtained 5.8 months after radiation therapy demonstrate a bright focus of

abnormal signal intensity in the anterior subependymal region of the splenium of the corpus callosum (grade 2).
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gion of the splenium obtained from the 80-year-old
patient was normal.

Discussion
The aging brain demonstrates characteristic mor-

phologic cerebral white matter changes, which are
now being detected with advanced MR imaging (3, 4).
The term “leukoaraiosis” is commonly used to de-
scribe these changes when bilateral and patchy or
diffuse hypoattenuation is seen on CT scans or hy-
perintensity is seen on T2-weighted MR images (5).
Leukoaraiosis may demonstrate various morphologic
patterns on MR images and can be seen in healthy
adult patients, or may be associated with specific
attributable neurologic deficits or dementia (6–10).
Pathologic correlation has demonstrated that hyper-
intense periventricular caps and a smooth subependy-
mal halo seen with aging represent demyelination
with subependymal gliosis and discontinuity of the

ependymal lining, which are nonischemic in nature
(11). However, white matter hyperintensities ranging
from punctuate to confluent have been demonstrated
to reflect small cavitations, tissue loss, and arterio-
sclerosis corresponding with increasing severity of
ischemia (11, 12).

Although there are no previous studies that clearly
describe a focal age-related white matter process in
the corpus callosum that would explain our findings,
there are hints in the literature. A positive relation-
ship between age and callosal T1 relaxation time and
a negative relationship between age and callosal area
have previously been established (13). The first group
of patients we examined demonstrated a clear corre-
lation between abnormal high signal intensity in the
splenium and white matter high signal intensity on
FLAIR images, most consistent with leukoaraiosis of
aging. More sophisticated imaging tools have recently
become available to evaluate white matter tracks,
perhaps the most promising of which is diffusion

FIG 3. Two autopsy cases.
A, Axial FLAIR (10,000/156/1) image obtained in a 63-year-old man

shows grade 1 signal intensity abnormality in the anterior subependymal
region of the splenium.

B, Photomicrograph of histologic specimen of the splenium (same pa-
tient as in A) demonstrates a band of isomorphic gliosis (hematoxylin and
eosin stain; original magnification, x60).

C, Axial FLAIR (10,000/156/1) image obtained in an 80-year-old man
shows grade 1 signal intensity abnormality in the anterior subependymal
region of the splenium.

D, Photomicrograph of histologic specimen of the splenium (same patient
as in C) shows no gliosis (hematoxylin and eosin stain; original magnification,
x60).
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tensor imaging, which can quantify the degree of
directional freedom of water diffusion within these
white matter bundles. In a recent article, Chepuri et
al (14) conclude that there is a significant difference
between the posterior and anterior corpus callosum
with respect to anisotropy. The authors suggest that
one contributing factor may be structures within the
callosum apart from the axonal fibers. With respect to
the effect of radiation on the corpus callosum, Palmer
et al (15) conclude that the posterior corpus callosum
shows the largest deviation from normal with respect
to volume in children treated for posterior fossa tu-
mors after craniospinal radiation therapy. The au-
thors suggest that this finding may be caused by the
close proximity of the posterior corpus callosum to
the radiation portal.

The autopsy findings in the patients with abnormal
signal intensity in the splenium on FLAIR images
were of interest with regard to a possible explanation
for this lesion. The one patient with histologic
changes in the splenium also had a history of radia-
tion therapy. In this case, the findings suggested a
slow loss of axons and their associated myelin sheaths
from this zone of the posterior corpus callosum. The
pathogenesis of these alterations is not evident from
the histologic examination, other than to suggest that
it was an indolent process and not due to an ischemic
infarct. In the autopsy case without a history of radi-
ation, no abnormalities were seen at microscopy, de-
spite similar imaging findings.

There have been many previous reports of lesions
limited to the splenium in the absence of tumor or
demyelination. Kim et al (16) describe a focal, ovoid
lesion of the splenium in six patients, all of whom had
been treated with antiepileptic medications. Of some
interest is the fact that in two cases they report reso-
lution of symptoms after withdrawal of the medica-
tion. There are many other reports of the callosal
lesions of Marchiafava-Bignami disease (17–19). This
entity had for some years been associated with poorly
nourished individuals who are alcoholics but has now
been described in nonalcoholic malnourished individ-
uals (20). With respect to our patients, none were
being treated for epilepsy. However, it is intriguing to
consider the role of nutrition in these cases. Certainly
the elderly and patients with cancer are more at risk.
The pathologic examination in the positive autopsy
case, however, did not show evidence of necrosis
described in the acute setting of Marchiafava-Big-
nami disease but rather a longstanding demyelina-
tion. In addition, the clinical features of that disease
such as confusion, dysarthria, and seizures were not
reported in the medical records. The authors of one
report (17), however, suggest that this disorder is in
fact more common than previously considered and
may lack the classic, more severe symptoms.

After brain radiation therapy, diffuse white matter
changes are estimated to occur in 38–100% of pa-
tients (21). Furthermore, the extent of this abnormal
signal intensity has been shown to be dose dependent
in animal models (22). Postradiation deep white mat-
ter signal intensity abnormalities commonly follow a

similar distribution to that of deep white matter dis-
ease seen in older patients and those with atheroscle-
rotic risk factors (2). In the diffuse form, the abnor-
malities are often symmetric when whole-brain
radiation therapy has been given and range from
small foci of abnormal signal intensity at the angle of
the lateral ventricles to confluent signal intensity ab-
normality involving most of the cerebral white matter.
Focal lesions following radiation therapy, though un-
common, were initially described nearly 71 years ago
(23). These rare lesions usually manifest as a necrotic
mass lesion with an unpredictable but often poor
clinical outcome (24). Pathologic studies have dem-
onstrated that focal and diffuse radiation changes in
the brain have a similar microscopic appearance,
ranging from mild characteristic vascular changes to
coagulative necrosis (21). MR imaging is exquisitely
sensitive for detecting the subtle T2 prolongation
associated with the vasogenic edema from damage to
the capillary endothelium and axonal demyelination
commonly seen in radiation-induced white matter dis-
ease. After MR imaging evaluation of 18 patients who
had received fractionated brain radiation therapy an
average of 7.2 months before imaging, we determined
that a focal lesion in the corpus callosum is commonly
apparent on FLAIR images (16 of 18 patients). This
signal intensity abnormality ranged from a small lin-
ear band along the undersurface of the splenium, to
confluent involvement of the splenium. Furthermore,
this lesion may be seen in the absence of the diffuse
deep white matter signal intensity abnormality com-
monly seen following radiation therapy. Of the 10
patients with pre- and posttherapy images available,
eight of 10 patients displayed normal signal intensity
before radiation therapy and focal increased abnor-
mal signal intensity in the splenium following therapy.
These findings suggest that the splenium may be par-
ticularly sensitive to radiation therapy. It is of consid-
erable interest to the authors that one of the patients
in group 1 with a lesion in the splenium had prior
stereotactic radiation therapy for an acoustic tumor
that did not include the splenium and two others had
only upper chest radiation therapy. Although the le-
sions we report typically involved the splenium in all
cases, it is not at all clear that the pathogenesis in the
aging population and that in the radiation cases are
the same. In fact, the findings at autopsy suggest that
these may represent different lesions.

In a recent article, Friese et al (1) describe 296
patients with abnormalities of the corpus callosum on
MR images. In only 59 was a diagnosis established.
These included ischemia, Virchow-Robin spaces, dif-
fuse axonal injury, multiple sclerosis, hydrocephalus,
acute disseminated encephalomyelitis, Marchiafava-
Bignami disease, lymphoma, glioblastoma multi-
forme, and hamartoma. Such reports foster the gen-
eral sentiment in the literature that lesions in the
callosum are a reflection of some underlying disease.
We suggest that such lesions are relatively common,
particularly among the elderly and after radiation
therapy, and may not warrant further evaluation.

This investigation is intended to be an initial study,
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and there are some methodologic limitations. The
rating system used for scoring abnormal signal inten-
sity in the splenium and periventricular white matter
on FLAIR images was not validated with multiple
viewers. However, we believe this system is suffi-
ciently simple to avoid being overly subjective. The
numbers in all groups are relatively small; however,
they are sufficient to provide statistical power. At the
inception of this study, we considered that the abnor-
mal signal intensity in the splenium on FLAIR images
might represent flow artifact. This motivated us to
obtain sagittal images, as these artifacts are extremely
unlikely to be reproducible in the same location in
two orthogonal imaging planes. Although each com-
ponent of this study has limitations, the separate inves-
tigation of both patient groups and the autopsy findings,
taken together, strongly support our findings.

One obvious question is why are these lesions being
reported now when MR imaging has been available
for over 20 years? It is our contention that it simply
reflects the fact that they are more evident on FLAIR
images. The proximity to the high signal intensity of
the lateral ventricle makes them difficult to identify
with confidence on T2-weighted images. This prob-
lem is noted with all white matter lesions in the
juxtaventricular area, as they are frequently obscured
on T2-weighted images by the adjacent high signal
intensity of the ventricles. As FLAIR imaging re-
places proton density–weighted imaging at many cen-
ters, we believe that this finding will be noted with
increasing frequency.

Conclusions

Focal high signal intensity in the splenium of the
corpus callosum on FLAIR images is a common find-
ing following brain radiation therapy and can be seen
in the absence of other white matter changes. A
similar signal intensity abnormality on FLAIR images
is commonly seen in patients of advanced age with no
prior history of radiation therapy. Although the true
pathogenesis of this finding remains uncertain, the
radiologist should be aware of this common finding
and not mistake it for more recognized causes of
lesions in the splenium of the corpus callosum.

Acknowledgments

The authors would like to extend their appreciation to San-
dra Billings at Dartmouth-Hitchcock Medical Center for her
assistance with the preparation of the manuscript.

References
1. Friese SA, Bitzer M, Freudenstein D, et al. Classification of ac-

quired lesion of the corpus callosum with MRI. Neuroradiology
2000;42:795–802

2. Tsuruda JS, Kortman KE, Bradley WG, et al. Radiation effects on
cerebral white matter. AJR Am J Roentgenology 1987;149:165–171

3. Coffey CE, Wilkinson WE, Parashos IA, et al. Quantitative cere-
bral anatomy of the aging human brain: a cross-sectional study
using magnetic resonance imaging. Neurology 1992;42:527–536

4. Pantoni L, Garcia JH. Pathogenesis of leukoaraiosis. Stroke 1997;
28:652–659

5. Pantoni L, Garcia JH. The significance of cerebral white matter
abnormalities 100 years after Binwanger’s report: a review. Stroke
1995;26:1293–1301

6. Hendris HC, Farlow MR, Austrom MG, et al. Foci of increased T2
signal intensity on brain MR scans in healthy elderly subjects.
AJNR Am J Neuroradiol 1989;10:703–707

7. Munoz DG, Hastak SM, Harper B, et al. Pathologic correlates of
increased signals of the centrum ovale on magnetic resonance
imaging. Arch Neurol 1993;50:492–497

8. Breteler MMB, van Swieten JC, Bots ML, et al. Cerebral white
matter lesions, vascular risk factors, and cognitive function in a
population based study: the Rotterdam study. Neurology 1994;44:
1246–1252

9. Schmidt R, Fazekas F, Offenbacher H, et al. Neuropsychological
correlates of MRI white matter hyperintensities: a study of 150
normal volunteers. Neurology 1993;43:2490–2494

10. Ylikoski R, Ylikoski A, Erkinjuntti T, et al. White matter changes
in healthy elderly persons correlate with attention and speed of
mental processing. Arch Neurol 1993;50:818–824

11. Fazekas F, Kleinart R Offenbacher H, et al. Pathologic correlates
of incidental MRI white matter signal hyperintensities. Neurology
1993;43:1683–1689

12. Yamauchi H, Fukuda H, Oyanagi C. Significance of white matter
high intensity lesions as a predictor of stroke from arteriosclerosis.
J Neurol Neurosurg Pyschiatry 2002;72:576–582

13. Doraiswamy PM, Figiel GS, Husain MM, et al. Aging of the human
corpus callosum: magnetic resonance imaging in normal volun-
teers. J Neuropsychiatry Clin Neurosci 1991;3:392–397

14. Chepuri NB, Yen YF, Burdette JH, et al. Diffusion anisotropy in
the corpus callosum. AJNR Am J Neuroradiol 2002;23:803–808

15. Palmer SL, Reddick WE, Glass JO, et al. Decline in corpus callo-
sum volume among pediatric patients with medulloblastoma: lon-
gitudinal MR imaging study. AJNR Am J Neuroradiol 2002;22:190–
195

16. Kim SS, Chang KH, Kim ST, et al. Focal lesion in the splenium of
the corpus callosum in epileptic patients: antiepileptic drug toxic-
ity? AJNR Am J Neuroradiol 1999;20:125–129

17. Helenius J, Tatlisumak T, Soinne L, et al. Marchiafava-Bignami
disease: two cases with favourable outcome. Eur J Neurol 2001;8:
269–272

18. Yamamoto T, Ashikaga R, Araki Y, Nishimura Y. A case of Mar-
chiafava-Bignami disease: MRI findings on spin-echo and fluid
attenuated inversion recovery (FLAIR) images. Eur J Radiol 2000;
34:141–143

19. Fortman BJ, Kuszyk BS. Incidentally diagnosed Marchiafava-Big-
nami Disease. AJR Am J Roentgenol 1999;173:1713–1714

20. Ellison D, Love S. Neuropathology. Barcelona, Spain: Harcourt;
2000:20–22

21. Valk PE, Dillon WP. Radiation injury of the brain. AJNR Am J
Neuroradiol 1991;12:45–62

22. Miot E, Hoffschir D, Alapetite C, et al. Experimental MR study of
cerebral radiation injury: quantitative T2 changes over time and
histopathologic correlation. AJNR Am J Neuroradiol 1995;16:79–85

23. Fischer AW, Holfelder H. Lokales amyloid in gehirn. Dtsch Z Chir
1930;227:475–483

24. Sheline GE, Wara WM, Smith V. Therapeutic irradiation and
brain injury. Int J Radiat Oncol Biol Phys 1980;6:1215–1228

AJNR: 24, May 2003 SPLENIAL LESION ON FLAIR IMAGES 861


