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Abstract
Objectives—The loss of the neurons in
layer 3, one of the groups of cortical
neurons most vulnerable in various degenerative brain diseases, results in axonal degeneration leading to atrophy of
the corpus callosum. Previous studies
showed callosal atrophy in three degenerative dementias: frontotemporal dementia (FTD), progressive supranuclear
palsy (PSP), and Alzheimer’s disease
(AD). However, it is unclear whether a
characteristic pattern of atrophy is
present in each. The objective of this study
was to investigate whether the pattern of
the callosal atrophy was diVerent among
patients with FTD, PSP, or early onset
AD.
Methods—Eleven patients with FTD, nine
patients with PSP, 16 patients with early
onset AD, and 23 normal controls, all age
and sex matched, were studied using MRI.
The ratios of midsagittal corpus callosum
areas to the midline internal skull surface
area on T1 weighted images were analyzed. The corpus callosum was divided
into quarters: the anterior, middleanterior, middle-posterior, and posterior
portions.
Results—Compared with controls, all
three patient groups had significantly
decreased total callosal/skull area ratio.
An analysis of covariance adjusted for the
total callosal area/skull area ratio showed
that the anterior quarter callosal/skull
area ratio in FTD, the middle-anterior
quarter area ratio in PSP, and the posterior quarter area ratio in AD were significantly smaller than those in the other
three groups.
Conclusion—Although atrophy of the corpus callosum is not specific to any degenerative dementia, the patterns of the
atrophy are diVerent among patients with
FTD, PSP, or early onset AD. DiVerential
patterns of callosal atrophy might reflect
characteristic patterns of neocortical involvement in each degenerative dementia.
(J Neurol Neurosurg Psychiatry 2000;69:623–629)
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In the evaluation of dementia, structural imaging by CT or MRI may be useful for detecting
diVerential patterns of cortical involvement in
each disease, because regional cortical pathology, especially neuronal loss, may be reflected
by regional cortical atrophy. In clinical practice, the qualitative evaluation of the pattern of
regional cortical atrophy can provide additional clues for the diVerential diagnosis of
dementia. However, mild neuronal loss in the
cerebral cortex may not necessarily be reflected
by cortical atrophy due to reactive gliosis. Furthermore, the quantitative verification of diVerential patterns of cortical atrophy throughout
the entire cerebral cortex is not feasible.1
Atrophy of the corpus callosum, the quantitative evaluation of which is easy on midsagittal
MR images, may be an indirect but sensitive
index of cortical neuronal loss associated with
cognitive impairment in degenerative dementias. Pathological studies of degenerative dementias have disclosed neuronal loss or appearance of neurofibrillary tangles in layer 3 of the
cerebral cortex,2 suggesting that the third layer
is one of the groups of cortical neurons most
aVected in these diseases. Layer 3 includes the
pyramidal cells that project long association
fibres connecting intrahemispheric cortical
regions and commissural fibres connecting
bilateral cortical regions through the corpus
callosum.3 Therefore, damage to layer 3 in
degenerative dementias would impair large
scale networks among cortical regions that are
indispensable to the performance of complex
cognitive functions.4 The extent of the atrophy
of the corpus callosum, which might parallel
the overall loss of long association and
commissural fibres, may thus reflect the degree
of disconnection among cortical regions, potentially contributing to the impression of neocortical dysfunction in degenerative dementias.
In addition, the regional distribution of callosal
atrophy may reflect a characteristic pattern of
the cortical damage, which would cause
characteristic impairment of cortical functions
in each disease. The topographical location of
the interhemispheric fibres in the corpus callosum may be arranged along its rostral-caudal
extent in parallel with the site of origin of the
fibres along the anterior to posterior hemispheric axis.5 6 Thus, the pattern of callosal
atrophy may be a useful morphological index
showing the relative predominance of anterior
or posterior cortical involvement correspond-

J Neurol Neurosurg Psychiatry: first published as 10.1136/jnnp.69.5.623 on 1 November 2000. Downloaded from http://jnnp.bmj.com/ on June 27, 2022 by guest. Protected by copyright.

J Neurol Neurosurg Psychiatry 2000;69:623–629

Yamauchi, Fukuyama, Nagahama, et al

ing to the respective pattern of cognitive
dysfunction in degenerative dementias.
Frontotemporal dementia (FTD), progressive supranuclear palsy (PSP), and Alzheimer’s
disease (AD) are neurodegenerative diseases
which present with dementia. Frontotemporal
dementia is the third most common cause of
degenerative cortical dementia of presenile
onset and is often mistaken for AD.7–9 Frontotemporal dementia and PSP are characterised
by diVerent degrees of frontal lobe dysfunction
compared with AD.8 10 Previous studies showed
that atrophy of the corpus callosum is present
in patients with FTD, PSP, or AD compared
with normal control subjects, and that it is
associated with cognitive impairment and
cerebral cortical hypometabolism.11–13 Although atrophy of the corpus callosum may not
be specific to any degenerative dementia, the
pattern of its atrophy may be characteristic for
each disease. However, diVerences of the
pattern of callosal atrophy among degenerative
dementias have rarely been explored. Frontotemporal dementia typically aVects prefrontal
and anterior temporal regions, whereas AD
tends to involve more posterior temporal and
parietal areas.14 Neurofibrillary degeneration in
the cerebral cortex in PSP has recently gained
widespread recognition, and pathological
changes may be prominent in the posterior
frontal region among neocortical regions.15–17
Thus, the severity of the anterior predominance of callosal atrophy may show the following order: FTD>PSP>AD. The objective of
this study was to investigate whether the
pattern of the atrophy of the corpus callosum is
diVerent among patients with FTD, PSP, or
early onset AD.
Subjects and methods
SUBJECTS

Patients with FTD, PSP, or AD were evaluated
at our university hospital. Table 1 shows their
demographic data. Diagnostic evaluations included a detailed history, neurological evaluation, standardised neuropsychological assessments, MRI, and PET or SPECT. Diagnosis
was determined on the basis of clinical
symptoms and signs, and MRI, and PET or
SPECT data were not used as inclusion criteria
but as supporting findings. The cognitive function was screened with the mini mental state
examination (MMSE).18 Eleven right handed
patients with FTD met research criteria for the
diagnosis of FTD developed by the Lund and
Manchester Groups.7 8 The age of onset was 65
Table 1

Patient data

No of patients (M/F)
Age (y)
(range)
MMSE score

Controls

FTD

PSP

AD

p Value

MAGNETIC RESONANCE IMAGING

23 (15/8)
61 (6)
(50–69)
29 (1)
(27–30)

11 (7/4)
61 (11)
(31–68)
22 (6)
(7–29)
22 (16)
(6–60)
12 (2)
(8–16)

9 (6/3)
65 (3)
(60–69)
21 (4)
(14–28)
40 (20)
(19–72)
12 (4)
(8–16)

16 (10/6)
61 (3)
(55–64)
19 (5)
(5–27)
22 (9)
(11–48)
11 (3)
(6–16)

NS*
NS

Brain MRI was performed with a Signa unit
(General Electric, Milwaukee, WI, USA) operating at a field strength of 1.5 Tesla. T1
weighted sagittal and axial images were obtained using a spin echo pulse sequence
(repetition time 400 ms; echo time 15 ms).
Axial T2 weighted images were also obtained
with spin echo pulse sequences (repetition time
3000 ms; echo time 100 ms). The slice
thickness was 3 mm for sagittal images and 5

Duration (months)†
Education (y)

or younger in all patients. Five patients had
amyotrophic lateral sclerosis (ALS), the diagnosis of which was supported by the EMG
findings. Two patients are deceased and had
pathological confirmation of FTD with ALS.
Bilateral frontal hypometabolism on PET or
SPECT was present in all cases of FTD. We
studied nine right handed patients with PSP
matched for age and sex with the patients with
FTD. They satisfied the NINCDS-SPSP diagnostic criteria for “probable PSP”.19 All had
gradually progressive parkinsonism, vertical
supranuclear palsy with downward gaze abnormalities, and postural instability with unexplained falls. The response to levodopa and
dopamine agonists was poor in all cases. Two
patients are deceased and had pathological
confirmation of PSP. Atrophy of the midbrain
on MRI and frontal hypometabolism on PET
were present in all patients with PSP. We also
studied 16 right handed, age and sex matched
patients with early onset AD; the age of onset
was younger than 65. All fulfilled the
NINCDS-ADRDA diagnostic criteria for
“probable Alzheimer’s disease”.20 None had
clinical features suggestive of dementia with
Lewy bodies. Medial temporal atrophy on MRI
and parietotemporal hypometabolism on PET
were present in all patients with AD. In all
patients, the possibility of space occupying
lesions and cerebrovascular lesions was excluded using MRI. Only a few high intensity
spots in the subcortical white matter were
depicted on T2 weighted MR images. None of
them had any history of medical or psychiatric
disorder, including encephalitis, hypertension,
or diabetes mellitus. All patients had normal
laboratory test results including those for
syphilis serology, vitamin B12 concentrations,
and thyroid hormone concentrations. Two
patients with FTD and six with PSP were participants in previously reported studies.12 13
We also studied 23 age and sex matched
right handed control subjects using MRI. They
included five normal subjects who underwent a
neurological examination including MRI for
the detection of asymptomatic brain disease
and 18 subjects who underwent MRI because
of headache or dizziness. All of these subjects
showed normal neurological findings and no
specific neurological disorders other than
tension-type headache. None exhibited any
abnormal MRI findings, except for a few high
intensity spots in the subcortical white matter
depicted on T2 weighted images. They also
had no history of medical or psychiatric disorder, including hypertension or diabetes mellitus.

11 (3)
(7–16)

<0.001
<0.02
NS

Values are mean (SD). p Values are for univariate ANOVA except as noted.
*÷2 test for sex distribution across groups.
†Duration of dementia for FTD and AD, of parkinsonism for PSP.
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Table 2 Mean area/skull area ratios (%) of the four regions of the corpus callosum in
patients and controls

Controls (n=23)
FTD (n=11)
PSP (n=9)
AD (n=16)

Anterior

Middle
Anterior

Middle
Posterior

Posterior

Total

1.47 (0.15)
0.87 (0.15)*†
1.09 (0.16)
1.24 (0.26)

0.78 (0.11)
0.41 (0.10)‡
0.47 (0.10)
0.57 (0.13)

0.65 (0.11)
0.37 (0.09)
0.43 (0.11)
0.45 (0.15)

1.46 (0.18)
1.06 (0.25)
1.21 (0.19)
0.95 (0.19)

4.36 (0.44)
2.70 (0.49)
3.20 (0.49)
3.20 (0.55)

Values are mean (SD).
FTD=Frontotemporal dementia; PSP=progressive supranuclear palsy; AD=Alzheimer’s disease.
*p<0.05 v PSP; †p<0.001 v AD; ‡p<0.05 v AD.
Only the posterior region of patients with PSP showed no significant diVerence (p>0.05)
compared with the controls (p<0.001 for all the other comparisons, ANOVA and post hoc
SheVe’s analysis).

mm for axial images. Sections were contiguous
in the sagittal plane and had intersection gaps
of 1.8 mm in the axial plane. The best midsagittal slice for performing morphometric analyses was always imaged to visualise borders
around the entire corpus callosum and entire
cerebral aqueduct as distinctly as possible.
The extent of atrophy of the corpus callosum
on midsagittal images was measured using a
computer assisted image analyzer (FDM98–1;
Photron, Tokyo, Japan) and a personal computer (PC-9801; Nihon Electric Co, Tokyo), as
previously described.12 13 The software for
image analysis was written by a member of our
research team. Each MR image (the best midsagittal slice) was recorded with a video camera
and digitised by the image analyzer using a
256×256 data matrix and a 64 step grey scale.
The tracing technique involved outlining of
each structure manually with a mouse cursor.
The number of pixels that had signal intensities
corresponding to the predetermined level set
for the region of interest was then counted. The
level was automatically determined as the
range from the maximum pixel value to the
mean value of the maximum and minimum
values, where the maximum value was the
maximum pixel value of the corpus callosum
and the minimum value was that of the
background (cerebrospinal fluid space). Because of the moderate individual morphological variation of the corpus callosum and the
indistinct boundaries of the diVerent parts of
this structure, we divided each corpus callosum
into four parts by drawing two lines at the
anterior border of the rostrum and the caudal
end of the splenium at right angles to a tangent
that connected the inferiormost points of the
splenium and the rostrum. The area between
these two lines was then divided into quarters
using three additional perpendicular lines to
produce a total of four regions—that is, the
Controls
FTD

1.6
1.4

PSP
AD

%

1.2
1.0
0.8
0.6
0.4
0.2

Anterior

Middleanterior

Middleposterior

Posterior

Regions of the corpus callosum

Figure 1 Regional distribution of callosal size in patients
and controls. Symbols show mean values in each region.
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anterior, middle-anterior, middle-posterior,
and posterior portions. In practice, each MR
image was recorded with the inferiormost
points of both the splenium and the rostrum on
the straight inferior margin of the screen of the
image analyzer. Then, the points on the border
of the corpus callosum with minimum and
maximum values of the abscissa on the screen
were manually selected as the anterior border
of the rostrum and the caudal end of the splenium, respectively. By dividing the diVerence
between the values of the abscissa of these two
points into quarters, three additional perpendicular lines were automatically located, dividing the corpus callosum into four parts. The
total and regional areas of the corpus callosum
were measured, and the absolute values were
calculated using a reference scale for MR
images. Because persons with a small skull may
show a small corpus callosum,21 to control for
variation in skull size we measured the areas of
the midline internal skull surface by manually
tracing the line through the inner table,
foramen magnum, clivus, sellar diaphragm,
and jugum sphenoidale, and we then calculated
the total and regional callosal area/skull area
ratios.21 Although to this end a callosal volume/
skull volume ratio is preferable, we chose the
area ratio as the measurements are more easily
obtained. All measurements were performed
by one investigator who was blinded to the
clinical status of the patients.
Before this study, the reliability of our procedure was evaluated by comparing the data of
measurements in 20 subjects with and without
neurological diseases. For the assessment of
intrarater reliability, one rater measured the
areas twice. This rater performed the measurements for this study. Interrater reliability was
assessed by comparing the measurements by
this rater with those by a second rater. For all
the measurements of total and partial callosal
area/skull area ratios, there were high intrarater
and interrater reliabilities (a mean % diVerence; less than 1.8 and 2.1%, respectively). The
scan-rescan reproducibility was not performed.
STATISTICAL ANALYSIS

Repeated measures analysis of variance
(ANOVA) was performed for the partial area
measurements of the corpus callosum to assess
whether there was a diVerence between patients
and controls across regions. Then, to compare
the callosal area/skull area ratios of the patients
and controls, we used one way ANOVA and post
hoc SheVe’s analysis to detect regional diVerences. To determine whether the pattern of callosal atrophy was diVerent among the three
patient groups and controls, we used an analysis
of covariance (ANCOVA) adjusted for the total
callosal area/skull area ratio with contrast methods to detect regional diVerences. The level of
significance was regarded as p<0.05. A Bonferroni correction for multiple regional measures
was not performed, as this was a pilot study.
Multiple linear regression analysis was used to
test the independent predictive value of callosal
atrophy for cognitive performance. We applied
this analysis to the scores of the MMSE as the
dependent variable and the patients’ age,
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Figure 2 Examples of callosal atrophy. The corpus callosum on T1 weighted MRI images (TR 400 ms/TE 15 ms) is
shown. Note predominant atrophy of the corpus callosum in the middle-anterior quarter portion in patients with PSP, in the
anterior quarter portion in FTD, and in the posterior quarter portion in AD, compared with the control (red arrows).

educational level, and regional size of the corpus
callosum as the independent variables. Statistical significance was indicated by p<0.05. Statistical analyses were performed using Statview
(SAS Institute, Inc, 1998) or SuperANOVA
(Abacus Concepts, Inc, 1991) for MacIntosh.
Results
Patients with PSP were older on average than
patients with AD, FTD, and control subjects.
However, the age diVerence among groups was
not significant (p=0.31, table 1). The MMSE
scores were significantly diVerent among the
four groups (F(3,55)=22.6, p<0.001); significantly lower mean MMSE scores were found in
patients with PSP, AD, or FTD compared with

www.jnnp.com

controls (p<0.001 for all, SheVe’s test), but
mean MMSE scores in the three patient groups
were similar. Duration of disease was significantly diVerent among the three patient groups
(F(2,33)=4.85, p<0.02); significantly longer
mean disease duration was seen in patients
with PSP compared with patients with AD and
FTD (p<0.05 for both, SheVe’s test), but mean
durations in patients with AD and FTD were
similar. No significant group diVerences were
seen in sex distribution or level of education.
For the total callosal/skull area ratio,
ANOVA showed significant diVerences among
the study groups (F(3,55)=38.2, p<0.001).
The control subjects had larger total callosal/
skull area ratios than the three patient groups
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Anterior/total

Middle-anterior/total

0.50

0.22

Posterior/total
0.47

0.46

0.43
0.20

0.42

0.39
0.18

0.38

0.35
0.16

0.34

0.31

0.14
0.30

0.27

0.12
0.26

0.22

0.23

CTL

FTD

PSP

0.10

AD

CTL

FTD

PSP

AD

0.19

CTL

FTD

PSP

AD

Figure 3 Scatterplots of callosal area/total callosal area ratios of the anterior, middle-anterior, and posterior regions of the
corpus callosum. Bars indicate mean values. CTL=controls; FTD=frontotemporal dementia; PSP=progressive supranuclear
palsy; AD=Alzheimer’s disease.

(p<0.001 for all, table 2). There was a
significant interaction between the callosal
region and the diagnostic classification
(p<0.0001, repeated measures ANOVA), indicating that there was a diVerence among the
study groups across regions (fig 1). When
patients with FTD with ALS and those with
FTD without ALS were analyzed with repeated measures ANOVA, no significant eVect
of diagnosis (FTD with ALS v FTD without
ALS) on callosal size and no significant
interaction between the callosal region and the
diagnostic classification were found. In the
regional analysis, only the posterior region of
patients with PSP showed no significant diVerence (p>0.05) compared with the controls
(p<0.001 for all the other comparisons).
Patients with FTD had a significantly smaller
callosal/skull area ratio in the anterior region
than patients with AD (p<0.001) and patients
with PSP (p=0.04) and in the middle-anterior
region than patients with AD (p=0.03). There
was no significant diVerence between the
patients with AD and those with PSP.
ANCOVA with the total callosal area/skull
area ratio as the covariate showed that the total
callosal area/skull area ratio was a significant
covariate for each region (p<0.001 for all). The
diagnostic classification (FTD, PSP, AD, and
Table 3 Multiple linear regression analysis with the score of the mini mental state
examination as the dependent variable
Variable

CoeYcient

SE

t Value

p Value

Total callosal/skull area ratio (%)
Age (y )
Education (y)

4.74
0.004
0.11

0.84
0.092
0.24

5.64
0.047
0.43

<0.0001
0.96
0.67
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controls) was a significant factor for each region
(p<0.002), except for the middle-posterior
region (p=0.15). Post hoc analysis with contrast
methods showed that the adjusted anterior
callosal/skull area ratio in FTD (p<0.05 v PSP;
p<0.0005 v AD; p<0.005 v controls), the
adjusted middle-anterior callosal/skull area ratio
in PSP (p<0.05 v FTD, p<0.0005 v AD,
p=0.001 v controls), and the adjusted posterior
callosal/skull area ratio in AD (p=0.0001 v FTD
and PSP, p<0.05 v controls) were significantly
smaller than in all of the other three groups (two
patient groups and controls), when the total callosal area/skull area ratio was controlled for. To
assess more practically whether this characteristic pattern of callosal atrophy (fig 2) is helpful in
diagnosis, we calculated regional callosal area/
total callosal area ratios in each group (fig 3).
The posterior/total callosal area ratio had little
overlap between FTD and AD.
Across all subjects, the total callosal/skull
area ratio was significantly correlated with the
MMSE scores (r=0.61, p<0.001). This relation was unchanged after controlling for age
and educational level (table 3). Among four
callosal regions, only the middle-anterior
callosal/skull area ratio showed a significant
relation with the MMSE scores, when age,
educational level, and callosal/skull area ratios
in the other three regions were controlled for
(coeYcient, 23.9; SE 0.70; p<0.02).
Discussion
This study showed that the pattern of atrophy
of the corpus callosum is diVerent among
patients with FTD, PSP, or early onset AD. We
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found that the patients with FTD, PSP, or AD
had significantly decreased total callosal/skull
area ratios compared with controls, indicating
that callosal atrophy is not a specific finding to
any of these diseases. However, ANCOVA
adjusted for the total callosal area/skull area
ratio showed that each disease had a specific
pattern of callosal atrophy which may be characteristic of each disease among other degenerative dementias exhibiting callosal atrophy.
The predominance of the degree of callosal
atrophy in the anterior quarter area in FTD, in
the middle-anterior quarter area in PSP, and in
the posterior quarter area in AD diVerentiated
each disease from the others. These patterns of
callosal atrophy were consistent with those of
cortical hypometabolism in each disease.
Although use of the NINCDS-ADRDA criteria for AD and the Lund and Manchester
criteria for FTD may result in reasonable
accuracy for their diagnosis, FTD and AD may
be diYcult to distinguish clinically.9 Therefore,
the diagnosis of dementia may require a multidisciplinary approach. Patients with FTD typically have early non-cognitive behavioural
changes with relatively spared cognition, frontal atrophy, and enlargement of the sylvian fissures on CT and MRI, and frontotemporal
deficits on SPECT or PET. By contrast,
patients with AD have early cognitive changes
with relatively preserved personality and behaviour, hippocampal and medial temporal
lobe atrophy on CT or MRI, and parietotemporal SPECT or PET deficits.14 In this study,
FTD and AD were diagnosed based on clinical
symptoms and signs. Neither MRI nor SPECT
or PET data were used to diVerentiate three
patient groups. Nevertheless, parietotemporal
hypometabolism on PET was present in all
patients with AD and bilateral frontal deficits
on PET or SPECT were present in all cases of
FTD. On the other hand, the diVerence
between the pattern of cortical atrophy in FTD
and AD was not so clear as the diVerence
between the pattern of deficits on PET or
SPECT. DiVerential patterns of cerebral degeneration in FTD and AD have been studied
by using MRI or spectroscopy.22–25 A study with
three dimensional images demonstrated that
frontal and anterior temporal atrophy is a
distinctive feature of FTD and distinguishes it
from AD.25 On the routine MR images, this
pattern of cortical atrophy was suspected in all
our patients with FTD, but some patients with
AD also showed atrophy in the frontal lobe. In
addition, atrophy of the medial temporal region
was present in most patients with FTD as well
as in all patients with AD. Thus, in the patients
studied, the pattern of callosal atrophy was
better at diVerentiating FTD and AD than the
pattern of cortical atrophy evaluated by simple
visual inspection of scans (data not shown).
One study also contrasted callosal atrophy in
patients with FTD and patients with AD who
were older than the patients in this study and
showed that patients with FTD had a much
smaller anterior callosal region than patients
with AD.23 The evaluation of callosal atrophy
may provide additional diagnostic clues to
dementias, especially for FTD.

www.jnnp.com

Few studies have compared relative cortical
atrophy between patients with FTD and those
with PSP by using structural imaging. Frontotemporal dementia and PSP are characterised
by diVerent degrees of decline in frontal lobe
functions.8 10 Cortical pathologies contribute to
frontal lobe dysfunction in FTD, whereas both
cortical and subcortical pathologies contribute
to PSP. In both FTD and PSP, the callosal
atrophy with an anterior predominance seen in
this study may reflect cortical pathologies.
Thus, more severe atrophy of the anterior
quarter region in FTD than in PSP suggests
that involvement of the prefrontal cortex is
more predominant in FTD than in PSP,
because the anterior quarter region includes
the commissural fibres originating from the
prefrontal cortex.26 This interpretation is consistent with previous pathological and clinical
reports. Apparent disappearance of neurons in
layers 2 and 3 in the prefrontal cortex, including the orbitofrontal cortex, has been demonstrated in FTD,7 whereas neurofibrillary degeneration may be prominent in the posterior
region in the frontal cortex in PSP.15–17
Clinically, behavioural disorders associated
with disturbance of prefrontal circuits are more
prominent in FTD than in PSP.8 10 A functional
imaging study with PET also showed that FTD
showed more severe frontal metabolic impairment than PSP, especially in the frontopolar
prefrontal regions.27
Some limitations and methodological issues
need to be considered. Firstly, we included
stroke free patients with headache or dizziness
rather than healthy community volunteers as a
control group. We did not think this a major
problem as they were otherwise neurologically
normal. Secondly, it is uncertain whether
severity of dementia was matched among the
three patient groups, although mean MMSE
scores in the three patient groups were similar.
The possible diVerence of severity of dementia
might partly account for the diVerence of
callosal size, but its eVect on the diVerence of
the pattern of callosal atrophy might be small.
Thirdly, the patients with AD and FTD with
typical findings on PET or SPECT were
analyzed in this study, although the definite
diagnosis requires confirmation by neuropathological evaluation. In AD, several MRI
studies have shown a decrease in size of the
corpus callosum compared with normal controls, but there is inconsistency of the findings
about the relative degree of regional
atrophy.11 23 27–31 The AD process may be
heterogeneous,32 33 and the severity and distribution of callosal atrophy may vary according
to the pathological changes in the cerebral
neocortex. Thus, the posterior predominance
of the degree of callosal atrophy in AD seen in
this study might be related to the selection of
patients with early onset, the minimal white
matter changes on MRI, and the pattern of
parietotemporal hypometabolism on PET, although a previous study with a larger number
of patients also demonstrated the posterior
predominance of the degree of callosal atrophy
in AD.30 In FTD as well, patients with
pathological changes accentuated in the tem-
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poral lobe might show a diVerent pattern of
callosal atrophy.34 Our patients with FTD
included five with ALS, which might have
aVected the results. However, the pattern of
callosal atrophy was similar between patients
with FTD with ALS and those with FTD
without ALS in this study. One pathological
study also showed that although the magnitude
of the brain atrophy was much greater in FTD
alone than in FTD with ALS, the pattern of
atrophy was similar.35 Furthermore, cortical
pathology in PSP may also show considerable
variation.15 Such variations in each disease may
decrease the sensitivity and specificity of the
characteristic pattern of callosal atrophy found
in this study in a larger patient sample. Lastly,
in cases with mild callosal atrophy in the early
stage, the variations of morphology and size of
the corpus callosum seen in the normal population might mask the characteristic patterns of
callosal atrophy in each disease. In that case, a
characteristic pattern of callosal atrophy might
emerge from follow up MR evaluations. In any
case, the pattern of callosal atrophy may be
useful as a unique index which may specifically
reflect the pattern of neocortical involvement
associated with cognitive impairment in degenerative dementias.
In conclusion, the pattern of atrophy of the
corpus callosum is diVerent among patients
with FTD, PSP, or early onset AD. Corpus callosum atrophy may reflect the pattern of
pathological changes in the cerebral neocortex,
which is characteristic of each degenerative
dementia. This preliminary study suggests that
the evaluation of the pattern of callosal atrophy
might provide additional diagnostic clues to
degenerative dementias, especially for FTD.
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