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Summary: Variation in corpus callosum area measured from
midsagittal MR images was evaluated in 12 healthy subjects
who were each imaged four to seven times. Statistically signifi-
cant differences between measurements of the same subject
were found on 47% of the images, with an average difference of
5.9% between images.
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Quantitative morphologic studies of the brain
rely on defining and measuring a structure on
an image or photograph. This two-dimensional
representations of a three-dimensional object is
produced by sectioning the object in some
plane. The sectioning process may not be con-
sistent, and this can affect the measurement
made. We evaluated the reliability of callosal
area measurements made by an observer who
used the magnetic resonance (MR) monitor to
define the corpus callosum’s border on different
images of the same subject’s brain acquired at
different times. The technique simulates tech-
niques previously described to measure callosal
size (1–3) from MR images. These data could
likely be generalized to other investigations that
use photographs of images or tissue (4–8).

Materials and Methods
MR examinations were acquired on a 1.5-T magnet with

a T1-weighted (600/20/1 [repetition time/echo time/exci-
tations]) multisection sagittal conventional spin-echo se-
quence with a 5-mm section thickness, a 1.5-mm gap,
and a 256 3 192 matrix. Twelve healthy adult volunteers
underwent four to seven separate MR examinations
(mean, 5.8 per subject) within a 1-week period. For each
study, the sagittal image closest to the midline was used to
measure the callosal area. Each image was recalled from
the MR computer’s hard disk; brightness and contrast were
set to approximate images used for clinical evaluation, and
the border of the corpus callosum was outlined manually
by the same neuroradiologist with the trackball (Fig 1).
The area of this region of interest was computed with
standard MR software. Each image was measured 5 to 11
times (mean, 7.8). The mean of this series was used to
compare different images of the same subject.

Results

Mean callosal area for all subjects was 5.7
cm2. The average SD for each series of mea-
surements from one image made by one ob-
server was 0.20 cm2. With these data, the cal-
culated 95% confidence interval for any one
measurement was 62.5%. The average SD for
mean callosal areas measured from different
images of the same subject was 0.26 cm2. With
these data, the calculated 95% confidence in-
terval for any one image’s measurement was
63.7%. Student t tests were used to compare
the series of measurements made from one
midsagittal image to the measurements made
from a different midsagittal image of the same
subject. Eighty (47%) of the 169 possible com-
parisons showed statistically significantly differ-
ent callosal area measurements (P , .01). The
average difference between measured callosal
areas for different MR images of the same sub-
ject was 0.34 cm2. This represented 5.9% of
mean callosal area.

Discussion

The corpus callosum is the major cerebral
commissure connecting the hemispheres. Prior
research has evaluated the callosal area, in an
attempt to correlate commissural size to inter-
hemispheric connection and/or function. It is
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clearly possible to make measurements of the
callosal area from midsagittal brain images,
but, given the variation in reported results, even
for apparently simple questions (eg, whether
male or female subjects have larger callosa)
(1–8), one should consider the possible impact
technical variability might have on these mea-
surements.
To investigate the reliability of callosal mea-

surements, the same observer made multiple
measurements of the callosal area using differ-
ent MR images from the same subject. Intraob-
server measurement variation may depend on
the observer. In this study a 62.5% variation
was found. Variability in appearance of the cal-
losum, attributable to differences in the orienta-
tion of the scan plane used to generate the
midsagittal image, resulted in a larger measure-
ment variation (63.7%) and frequently (47%)
produced images of the same subject that
yielded significantly different callosal area mea-

Fig 1. Midsagittal T1-weighted (600/20) image of a healthy
subject. The border of the corpus callosum has been outlined by
a neuroradiologist who used a trackball and the MR computer to
create a region of interest. From this region of interest, the MR
computer calculated the area enclosed to provide a measure of
the callosal area.
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surements. Although these differences may di-
minish in importance in studies of large num-
bers of subjects, in which random variation
might affect each group equally, these data do
suggest limits for reproducibility of any single
callosal area measurement. Thus for investiga-
tions with only a small number of subjects, the
measurement technique would seem to limit the
ability to detect differences of less than 5% to
10% of total callosal area. Larger differences
and/or larger subject groups should improve
the reliability of these types of results.
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