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The interhemispheric connections of the cortical areas of the human brain are distributed
within the corpus callosum according to a topographic order which is being studied in
detail by novel imaging techniques. Total section of the corpus callosum is followed by
a variety of interhemispheric disconnection symptoms each of which can be attributed to
the interruption of fibers in a specific callosal sector. Disconnection symptoms deriving
from posterior callosal sections, disconnecting parietal, temporal and occipital lobes across
the midline, are more apparent than those following anterior callosal sections dis-
connecting the frontal lobes. In spite of the massive bulk of the frontal callosal connections
in man, ascertained consequences of their interruption are limited to disorders of motor
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control, with particular regard to bimanual coordination. Technical advances in brain
imaging and the design of appropriate tests are expected to reveal so far undetected
deficits in the domain of executive and higher cognitive functions, resulting from callosal
disconnection of the prefrontal cortices.

© 2011 Elsevier Srl. All rights reserved.

1. Interhemispheric disconnection
syndromes and callosal maps

Neurological disconnection symptoms and syndromes follow
injuries to the brain connecting tracts (Catani and ffytche,
2005; Catani and Mesulam, 2008). Injuries to the forebrain
commissures cause interhemispheric disconnections
(Berlucchi and Aglioti, 1998; Glickstein and Berlucchi, 2008).
The most conspicuous forebrain commissure, the corpus
callosum, is the indispensable link for integrating the
specialized functional activities of the right and left cortices
(Sperry et al., 1969; Sperry, 1982). Depending on its location
within the corpus callosum, focal callosal damage can cause
unique combinations of functional impairments and spared
functional capabilities. The impaired functions can thus be
ascribed to the cortical regions disconnected by the callosal
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damage, and the spared capabilities can thus be ascribed to
the cortical regions with callosal connections spared by the
damage (Gazzaniga, 2005).

By injecting radiolabeled aminoacids into various discrete
regions of the cortex and by tracing the route taken by labeled
fibers across the midline, Pandya and Seltzer (1986) obtained
evidence for an orderly compartmentalization of the projec-
tions of different cortical areas within the corpus callosum of
the rhesus monkeys (Fig. 1; see Schmahmann and Pandya,
2006).

These findings have been extended with electron micro-
scopic and immunocytochemical methods, allowing an anal-
ysis of the distribution of distinct morphological classes of
axons within the corpus callosum of both rhesus monkeys
(LaMantia and Rakic, 1990) and humans (Aboitiz and Montiel,
2003; Fig. 2). For many years evidence about the topographic
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Fig. 1 — Topography in the midsagittal plane of the corpus
callosum of axons interconnecting the principal divisions
of the cerebral cortex in the rhesus monkey. TEO is

a temporo-occipital visual area; SMA is the supplementary
motor area; 23 and 24 are Brodmann areas (from
Schmahmann and Pandya, 2006). Callosal sectors can be
compared with those delineated for humans by Witelson
et al. (2003) in Fig. 3.

organization of the human corpus callosum has been much
less precise, insofar as it was largely based on correlations
between the distribution of anterograde degenerations in the
corpus callosum and the cortical sites of focal ischemic or
traumatic cortical damage (De Lacoste et al.,, 1985). Such
correlations have allowed the construction of a callosal map
largely based on the extrapolation of the topography of the
macaque’s corpus callosum to that of man (Catani and Stuss,
2012, this issue). In an antero-posterior order the corpus cal-
losum is anatomically divided into a genu, a body or trunk, an
isthmus, and a splenium (Witelson et al., 2003; Fig. 3). The
assumption of a similarity with the monkey callosal topog-
raphy suggests that in humans the genu interconnects the
prefrontal regions, the body or trunk interconnects the pre-
central and postcentral regions, the isthmus interconnects
temporal and parietal regions, and the splenium interconnects
mostly occipital regions (Aboitiz and Montiel, 2003; Fig. 4).
Recently, knowledge about the anatomo-functional
topography of the human corpus callosum has been revolu-
tionized by the technique called tractography by diffusion

tensor imaging (DTI). DTI tractography is based on the
detection of the preferential (anisotropic) diffusion of water
molecules along the main direction of parallel bundles of
axons and their myelin sheaths. It allows one to measure the
location, orientation, and anisotropy of particular tracts
within the white matter, and to assess the presence of
disconnections in vivo (Thiebaut de Schotten et al., 2008;
Catani et al, in press). In particular, when coupled with
structural imaging, tractography provides a visualization in
the living brain of specific pathways within the corpus cal-
losum and their relations with cortical areas (Doron and
Gazzaniga, 2008). In addition to the demonstration of
cortico-callosal topography, DTI tractography also has the
potential of assessing the structural bases of efficiency of
interhemispheric connectivity and to allow correlations
between such assessments and behavioral measures of
interhemispheric communication. Further, it can be used to
study regional callosal degeneration and integrity in various
neurological conditions involving damage to the white matter
(Doron and Gazzaniga, 2008).

Hofer et al. (2008) have claimed that DTI tractography
supports a substantial similarity in callosal topography
between humans and macaque monkeys, but there appears to
be a considerable discrepancy between the callosal map in
monkeys and that in humans at least with regard to the cal-
losal connections of the frontal cortex. DTI findings presented
in Fig. 5 (Chao et al., 2009) show that in humans the genu and
the anterior body of the callosum are fully occupied by the
callosal connections of prefrontal areas (i.e., areas of the Regio
Frontalis of Brodmann, 1909). As a result, the callosal connec-
tions of the premotor areas are pushed back, relative to the
monkey, to the posterior callosal body, and those of the
primary motor cortex are pushed back to the callosal isthmus
(Hofer and Frahm, 2006; Zarei et al., 2006; Wahl et al., 2007;
Park et al., 2008; Wahl and Ziemann, 2008; Chao et al., 2009).
The occupation of more than half the corpus callosum by the
interhemispheric connections of frontal cortical areas is in
keeping with the conspicuous development of the frontal lobe
in the human brain (Passingham, 2008).

2. Frontal callosal disconnections

Pure interhemispheric disconnection symptoms and
syndromes, uncomplicated by associated gray matter
damage, occur most often after surgical sections of the corpus
callosum, either total or partial, carried out in order to control
drug-refractory epileptic conditions. Much of the scientific
evidence on the effects of interhemispheric disconnection of
the frontal lobes as well as of other cerebral lobes have been
made available by studies of these patients (Glickstein and
Berlucchi, 2008). Additional limited evidence has been fur-
nished by studies of non-epileptic patients submitted to
removals of deeply located tumors and cysts using a trans-
callosal approach. Recently, novel electrophysiological and
brain imaging techniques have permitted the correlation of
size, microstructural properties and functional connectivity of
specific sectors of the corpus callosum with specific abilities
and performances in neurologically intact and injured indi-
viduals. Patients with ischemic or tumoral lesions of the
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Fig. 2 — Midsagittal sections of the rhesus monkey (I) and human corpus callosum (II) showing regional differences in fiber
composition along the corpus callosum. Larger circles indicate larger fiber diameters; small dots indicate unmyelinated
fibers. Note the predominance of small and unmyelinated fibers in both simian and human anterior corpus callosum

(I is from LaMantia and Rakic, 1990, and II is from Aboitiz and Montiel, 2003).

corpus callosum can also provide information about inter-
hemispheric disconnections, but the frequent coexistence of
damage to one or both hemispheres complicates the attribu-
tion of the deficits to interruption of callosal fibers per se. The
following is a non-exhaustive review of the evidence which
has accumulated on the effects of frontal callosal disconnec-
tions in humans.

In view of this extensive development of the frontal lobe
and its interhemispheric connections, it is quite surprising
that section of the human anterior callosum seems to cause
considerably fewer or less apparent effects compared to total
or posterior callosotomy. In neurological patients, old studies
did not reveal symptoms that could be attributed with
certainty to an interhemispheric disconnection of the frontal
lobes in cases of a post-mortem ascertained softening of the
genu of the corpus callosum (e.g., Giannelli, 1907; Mingazzini,
1922; Berlucchi and Aglioti, 1998; see Fig. 6).

In keeping with the old evidence, a pioneering study by
Gordon et al. (1971) reported that two epileptic patients
submitted to section of the anterior two-thirds of the corpus
callosum, thus deprived of their frontal interhemispheric
connections, did not present with any of the interhemispheric
disconnection deficits exhibited by epileptic patients with
complete callosal sections. More specifically, anterior callos-
otomy patients did not show any of the signs of alexia in the
left visual field and anomia for objects felt with the left hand
that are so evident in patients with complete callosotomies

(Sperry et al., 1969). While highlighting the importance of the
posterior callosum and especially the splenium for inter-
hemispheric communication, at the same time the results of
Gordon et al. (1971) raised the problem of what functions are
mediated by the large frontal sector of the corpus callosum.

Knowledge of the premotor and motor functions of the
frontal lobe suggests that frontal callosal connections may
serve (1) to mediate interhemispheric sensory guidance of
unilateral movements, (2) to help bilateral coordination
during associated synchronous and symmetric movements of
corresponding effectors on the two sides of the body, and (3) to
allow an orderly dissociation between corresponding left—
right effectors during bilateral actions that require coordi-
nated but different movements on the two sides. Experiments
on monkeys have confirmed these expectations (e.g.,.Brink-
man and Kuypers, 1973; Brinkman, 1984; Berlucchi, 1990;
Wiesendanger and Serrien, 2004).

Modern studies have proven beyond a doubt that frontal
callosal disconnection causes the inability to learn move-
ment patterns that require simultaneous, mutually adjusted
movements of both upper limbs, such that in the movement
of each limb the action of the contralateral limb has to be
continuously taken into account. Preilowski (1973) tested two
epileptic patients with a section of the anterior two-thirds of
the corpus callosum plus the anterior commissure on
a difficult bilateral coordination task. On this task neuro-
logically intact persons achieve a smooth performance
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Fig. 3 — Divisions of the human corpus callosum and their
sizes according to Witelson et al. (2003). G = Genu;

B = Body; I = Isthmus; S = Splenium. According to other
authors the Isthmus is not included in the body.

through a multistage learning practice, initially involving
visual and proprioceptive feedback but ultimately becoming
so rapid that motor control seems to be provided not by
sensory feedback, but rather by an interhemispheric
exchange of information directly related to motor
commands. Unlike healthy controls and epileptic patients
with intact forebrain commissures, and despite extensive
and protracted practice, the two anterior callosotomy
patients failed to reach such stage of smooth control and
their performance remained dependent on visual and
proprioceptive feedback. According to Preilowski (1973), the
anterior callosotomy interferes with learning by eliminating
the interhemispheric exchange of motor corollary outflows
normally occurring between premotor and motor areas of
the frontal lobes. The Preilowski task can be considered to be
difficult, but the same anterior callosotomy patients per-
formed very poorly in much simpler bimanual coordination
tasks that required asynchronous and asymmetric move-
ments of the two hands, including an out-of-phase bilateral
tapping test (Zaidel and Sperry, 1977).

Jeeves et al. (1988) found that individuals with callosal
agenesis performed the Preilowski task as poorly as anterior
callosotomy patients, while a normal performance was
exhibited by a girl in whom the central one-third of the
corpus callosum had been sectioned for removing an under-
lying cyst. According to current callosal maps (e.g., Wahl and

Ziemann, 2008) it is likely that the latter section removed the
callosal connections of the primary motor cortex, such that
deficits on the Preilowski task can be attributed solely to
disconnection of the premotor and possibly prefrontal cortex.
This possibility is supported by a more recent study in which
Caillé et al. (2005) tested on various motor tasks, including the
Preilowski task, four non-epileptic patients submitted to
section of different portions of the genu and/or the body of
the CC for the removal of cysts in the third ventricle. One
patient, whose section included the middle and posterior
two-thirds of the genu, ie., premotor and supplementary
motor interhemispheric connections according to current
callosal maps, was able to perform the task perfectly before
the operation but had great difficulty afterwards, strongly
implicating those connections in this kind of bimanual
coordination. Two other patients, one with a section of the
anterior and middle genu, and the other with a section of the
middle and posterior genu, were also impaired on the Pre-
ilowski task. A fourth patient, with a more posterior section of
the genu extending into the anterior body, exhibited deficits
in interhemispheric tactile transfer but performed normally
on the Preilowski task.

Several other investigations have shown that some tests
of bilateral motor coordination are performed normally or
near-normally by callosotomy patients while other tasks are
not (e.g., Tuller and Kelso, 1989; Franz et al., 1996; Eliassen
et al, 2000; Serrien et al, 2001; Kennerley et al., 2002;
Sternad et al.,, 2007). Normal or near-normal performance
after callosotomy relates to the production of repetitive in-
phase symmetric movements, whereas performance deteri-
orates when the task demands the establishment and
maintenance of precise asynchronies between symmetric or
asymmetric movements of the two sides. The general
message from these studies is that callosal connections are
not required for synchronizing symmetric bilateral move-
ments, but rather for allowing a relatively separate and
independent motor control by either hemisphere through
a reciprocal interhemispheric inhibition. DTI analyses of
differences in functional callosal connectivity among healthy
individuals (e.g., Johansen-Berg et al., 2007; Fling et al., 2010),
as well as a localized change of callosal microstructural
properties in multiple sclerosis (e.g., Bonzano et al., 2008) and
lateral amyotrophic sclerosis (e.g., Bartels et al., 2008), all
strongly implicate frontal callosal connections, including
those of supplementary motor cortex, cingulate motor cortex
and primary motor cortex, in disorders of bilateral motor
coordination. Posterior callosal connections related to pari-
etal cortex may also be implicated in bilateral movement
timing in reaction to an external stimulus (Eliassen et al.,
2000) or in particular discrete or continuous movements
(Kennerley et al., 2002; Sternad et al., 2007).

In patients with multiple sclerosis, small but significant
alterations in the intermanual transfer of learning in a reac-
tion time task, involving a visually guided thumb-finger
opposition, were found by Bonzano et al. (2011) to correlate
with a DTI-assessed alteration of microstructural properties of
the corpus callosum. The correlation was significant only for
the middle callosal sector which is now thought to correspond
to the interhemispheric connections of the primary motor
cortex (Wahl and Ziemann, 2008).
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Fig. 4 — Midsagittal sections of the rhesus monkey (I) and human corpus callosum (II) showing similarities in the
topographic distribution of fibers from different cortical sectors. F = frontal; M = motor; Ss = somatosensory; A = auditory;
T/P = temporo-parietal; V = visual (I is from LaMantia and Rakic, 1990, and II is from Aboitiz and Montiel, 2003).

3. The case of apraxia

A long-entertained hypothesis of classical neurology associ-
ated ideomotor apraxia of the non-dominant hand with
a frontal interhemispheric disconnection from a lesion of the
anterior corpus callosum. Such a lesion was supposed to
separate the motor center of the non-dominant hand from the
praxic control center lateralized to the dominant hemisphere
(see Catani and ffytche, 2005). Strong evidence against this
hypothesis was provided already by the results of the early
surgical attempts to treat epilepsy with callosotomy. In 18
epileptic patients with complete or partial callosal section
involving the anterior callosum, apraxia occurred only when
damage to one or the other hemisphere coexisted with cal-
losal damage (Akelaitis et al., 1942). In keeping with this early
conclusion, Gazzaniga et al. (1967), Volpe et al. (1982) and
Zaidel and Sperry (1977) showed that each hemisphere
possesses independent mechanisms for the praxic control of
the contralateral hand. There are dyspraxic or apraxic symp-
toms after callosal sections, but these are either short-lasting
and ascribable to pre-existing or surgical damage rather than
to hemispheric disconnection. Long standing apraxic deficits
are different from classic ideomotor apraxia, which affects all
sensory modalities, and are caused by posterior rather than
frontal callosal disconnections. In total or posterior callos-
otomy patients, the apraxia of the non-dominant hand is

specific for the verbal modality and consists in the inability to
perform movements specified by verbal commands, coupled
with a perfect ability to use the same hand for imitating those
movements when they are demonstrated by the examiner or
are executed with one’s own dominant hand. This dyspraxic
deficits probably reflects the incapacity of the non-dominant
hemisphere to decode the verbal command, or the impossi-
bility for verbal but not visual commands to access the praxic
center of that hemisphere (Zaidel and Sperry, 1977; Aglioti
et al.,, 1998). Other dyspraxic or apraxic disorders which may
or may not depend on callosal disconnection, whether frontal
or parietal, have recently been reviewed by Heilman and
Watson (2008).

The term diagonistic dyspraxia was coined by Akelaitis
(1945) to describe a behavioral pattern of involuntary compe-
tition between the two hands which occasionally appeared to
interfere with the correct execution of unimanual or coordi-
nated bimanual actions in callosotomy patients. For example,
a patient with an anterior section of the corpus callosum
sometimes could not drink because one hand emptied the
glass that the other hand had just filled, and another total
callosotomy patient returned with one hand to the baker the
bread he had just bought with the other hand. In many
subsequent publications the adjective diagonistic, which
denotes a fight between two contestants, was misspelled
diagnostic, which of course has a very different meaning. To
be sure, for Akelaitis (1945) diagonistic dyspraxia was by no
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Fig. 5 — Topographic distribution within the anterior corpus callosum of the interhemispheric connections of the various areas
of human prefrontal cortex as identified by Brodmann (1909) in his Regio Frontalis (from Chao et al., 2009). BA = Brodmann
Area. Note that the part of the anterior corpus callosum occupied by prefrontal axons is comparatively larger than in monkeys

(Figs. 1 and 4).

means diagnostic of a callosal disconnection, because he
attributed the intermanual conflict of the first patient (a rather
sophisticated “spinster”) to a hysterical and schizoid person-
ality, and that of the second patient (a much simpler “married
man”) to subtle epileptic fits. Scepkowski and Cronin-Golomb
(2003) have extensively reviewed many forms of intermanual
conflict, or lack of control over the movements of one hand
(the anarchic hand), or the denial of ownership of one hand
(the alien hand) which have been reported after Akelaitis

Fig. 6 — A frontal brain section passing through the anterior
third of the genu of the corpus callosum (from Mingazzini,
1922). The Marchi stain for myelin shows a clear loss of
fibers in a central lamina of the corpus callosum interposed
between two apparently spared laminae. The patient died
after an epileptic seizure. He was a heavy smoker and
drinker given to frequent excesses of violence, but

a neurological examination had shown no specific
symptoms. From this and other cases of frontal callosal
degenerations (e.g., Giannelli, 1907), Mingazzini (1922) was
led to conclude that there was as yet no proof that anterior
callosal lesions caused specific motor or psychic
symptoms.

(1945). Although damage to the supplementary motor cortex
is often involved in these disorders, there is little evidence, if
any, that they are due to frontal callosal disconnection.

4, Frontal callosal disconnection does not
underpin interhemispheric deficits seemingly
related to frontal functions

Cortical terminal stations for olfaction and taste are in the
frontal lobe, yet signs of interhemispheric disconnection in
these modalities appear unrelated to frontal callosal
connections. One of the anterior callosotomy patients of
Gordon et al. (1971) could name olfactory stimuli presented to
either nostril, whereas in patients with complete callosotomy
this ability was limited to the nostril projecting to the
speaking left hemisphere. More recently, a similar laterali-
zation of taste perception to one side has been found in total
and posterior callosotomy patients, but not in anterior cal-
losotomy patients where laterality of taste perception is
unaffected (Berlucchi, 2004).

The speed of reaction of total callosotomy subjects to light
stimuli presented in the two visual fields exhibits a super-
normal gain over single stimuli which is attributable to neural
summation. Such neural summation is absent in neurally
intact subjects arguably because it is inhibited by the intact
callosum (Corballis, 1998; Savazzi and Marzi, 2004). In view of
the already described inhibitory interactions between the
motor cortex of the two sides, suppression of neural
summation by the corpus callosum is likely to be determined
by frontal interhemispheric connections. Yet, as with healthy
controls, anterior callosotomy patients do not show the
enhanced redundancy gain resulting from suppression of
neural summation. Therefore the suppression seen after total
callosotomy should be ascribed to the posterior corpus cal-
losum (Corballis et al., 2004; Ouimet et al., 2009).

In auditory language comprehension, the left hemisphere
is specialized in the processing of syntactic and lexical
semantic information, whereas the right hemisphere is
specialized in the processing of prosodic information. Inter-
actions between the two hemispheres are expected to be


http://dx.doi.org/10.1016/j.cortex.2011.04.008
http://dx.doi.org/10.1016/j.cortex.2011.04.008

42 CORTEX 48 (2012) 36—45

necessary for the coordination of the two types of processing,
and given that in both hemispheres language functions are
subserved by distributed fronto-temporal networks (Thiebaut
de Schotten et al., 2012; Yeterian et al., 2012, this issue), frontal
callosal connections can be expected to participate in syn-
tax—prosody coordination. Yet, the event-related potential
technique has shown that as with healthy individuals,
patients with lesions in the anterior two-thirds of the corpus
callosum react to heard sentences mismatched for syntax—
prosody interaction with an anterior negativity. This electrical
response is lacking in patients with lesions in the posterior
corpus callosum, demonstrating that this callosal sector,
rather than the frontal sector, is the crucial neuroanatomical
basis for the interhemispheric integration of prosodic and
syntactic information (Friederici et al., 2007; Sammler et al.,
2010).

Miller et al. (2010) have examined three anterior callos-
otomy patients and three posterior callosotomy patients on
areasoning task that required verbal moral judgments. Unlike
neurally intact subjects, who base their judgments on both the
outcome of an action and the beliefs of the agent, all callos-
otomy patients based their judgments primarily on the
outcome of the actions, disregarding the beliefs of the agent.
Miller et al. (2010) attribute a crucial role to the right temporo-
parietal junction in ordinary moral judgments and postulate
that in the intact brain such judgments require complex
interhemispheric interactions between both anterior and
posterior cortical areas.

5. Future directions for the search of effects
of frontal callosal disconnections

All or most of the interhemispheric effects so far attributable
with certainty to frontal callosal disconnections pertain, as
expected on anatomical grounds, to motor control. In view of
the large size of the frontal lobes and the occupation of more
than half of the corpus callosum by their interhemispheric
connections, the relative paucity of frontal callosal discon-
nection symptoms and their restriction to the motor domain
call for more extended search for non-motor symptoms
related to the prefrontal components of the frontal lobes.
Prefrontal functions include executive functions such as
planning, temporal integration, decision making, monitoring,
inhibitory control, social cognition and moral judgment, along
with a general regulation of mood, attention, perception and
action. Callosal connections serving these functions are
tentatively assigned to the genu, which according to both old
and new callosal maps is the sector containing the prefrontal
interhemispheric connections. Prefrontal deficits after lesions
of the genu have not been studied systematically in view of
the difficulty to devise appropriate tests that can be performed
by brain injured patients. However recent investigations
correlating functional callosal connectivity and integrity point
to the functional domains where tests appropriate to the
testing of patients with callosal lesions can be developed. A
few instances of such investigations are summarized in what
follows.

In both monkeys (Peters and Sethares, 2003) and humans
(Schulte et al., 2005; Hasan et al., 2009; Sullivan et al., 2010)

features of the microstructure of the corpus callosum can be
shown to correlate with cognitive functions in development,
aging and disease. The massive post-natal myelination
process of the human brain, involving an increase in thickness
of myelin sheaths as well as of axonal diameters, extends into
late childhood and adolescence for motor and sensory cortical
areas, and into late adulthood for higher-order cortical areas
(Giedd et al., 1999). The protracted growth of white matter in
the first decades of life can be affected by experience, as
documented by a significant increase in size of a premotor-
related portion of the corpus callosum following a prolonged
(29 months) and highly intensive practice with a musical
instrument in children aged 5—7 (Schlauget al., 2009). The well
established finding of a larger anterior corpus callosum in
professional adult musicians compared to non-musicians
(Schlaug et al., 1995) is therefore likely to depend on experi-
ence rather than on genetically determined individual differ-
ences. Evidence on effects of frontal callosal disconnections on
the acquisition of musical abilities is lacking.

Individual differences in callosal microstructure may
reflect variation in functional callosal connectivity, as shown
for the effectiveness of interhemispheric transfer of auditory
information (Westerhausen et al., 2009). The ability to intro-
spect about self-performance in a visual judgment task was
found to correlate positively with both gray matter volume in
the anterior prefrontal cortex and white matter integrity in the
genu of the corpus callosum, the callosal sector occupied by
the interhemispheric connections of the anterior and orbital
prefrontal cortex (Fleming et al., 2010). If the metacognitive
ability to introspect about one’s own performance depends to
some extent on the callosal connections of the anterior
prefrontal cortex, then individuals with selective lesions of the
genu should be tested on tasks of this kind to reveal a possible
specific sign of interhemispheric disconnection.

The possible involvement of abnormalities in prefrontal
callosal connections in inheritable or acquired disorders of the
nervous system is a topic of growing interest. Regional
atrophy of transcallosal prefrontal connections has been re-
ported in cognitively normal carriers of the ¢4 allele for the
Apolipoprotein E, which is known as a risk factor for Alz-
heimer’s disease (Filippini et al., 2009). Ultrastructural
disruption of myelinated axons in the white matter under-
lying anterior cingulate cortex, lateral prefrontal cortex and
orbitofrontal cortex has been observed in post-mortem anal-
yses of brains of adults with the autistic spectrum disorders
(Zikopoulos and Barbas, 2010). A diffuse degradation of cal-
losal microstructural properties obtains in HIV-1 infection
(Towgood et al., in press), with different effects on component
processes of visual attention and perception relevant for
local—global feature integration. Anterior callosal micro-
structural degradation, presumably disconnecting prefrontal
regions, reduces the sensitivity to interfering global targets,
while altered microstructure of posterior callosal sectors is
associated with enhanced response facilitation from addi-
tional global targets (Miiller-Oehring et al., 2010). Again, this
suggested anterior—posterior differentiation within the
corpus callosum could be checked in individuals with lesions
in different callosal sectors.

Functional magnetic resonance imaging (fMRI) of the
human corpus callosum can also help to investigate activation


http://dx.doi.org/10.1016/j.cortex.2011.04.008
http://dx.doi.org/10.1016/j.cortex.2011.04.008

CORTEX 48 (2012) 36—45 43

of the interhemispheric connections of the frontal lobe during
the performance of cognitive and motor tasks. Surprisingly,
fMRI activations signals can be detected in the white matter,
suggesting that transit of action potentials along callosal
fibers can be accompanied by a local change in blood flow.
There is already evidence for selective activation of callosal
sectors in relation to interhemispheric transfer tasks, such as
the crossed versus uncrossed visuo-motor control of the hand
(see Berlucchi et al., 1995), and some research has already
implicated the genu and the splenium of the corpus callosum
in this and other tasks (Tettamanti et al., 2002; Weber et al.,
2005; Omura et al.,, 2004; Mazerolle et al., 2010; Gawryluk
et al., 2011). Perhaps this method will prove to be appro-
priate for a most direct approach to the construction of
functional maps of the corpus callosum.
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