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Morphometric neuroimaging studies on healthy adult individuals regularly report a positive association between
intelligence test performance (IQ) and structural properties of the corpus callosum (CC). At the same time,
studies examining the eﬀect of callosotomy on epilepsy patients report only negligible changes in IQ as result of
the surgery, partially contradicting the ﬁndings of the morphometry studies. Objective of the present metaanalysis of individual participant data (IPD) of 87 cases from 16 reports was to re-investigate the eﬀect of
callosotomy on full scale IQ as well as on the verbal and performance subscale under special consideration of two
possible moderating factors: pre-surgical IQ levels and the extent of the surgery (complete vs. anterior transsection). The main ﬁnding was that callosotomy selectively aﬀects performance IQ, whereby the eﬀect is
modulated by the pre-surgical level of performance. Patients with an above-median pre-surgery performance IQ
level show a signiﬁcant average decrease of −5.44 (CI95%: − 8.33 to − 2.56) IQ points following the surgery,
while the below-median group does not reveal a signiﬁcant change in IQ (mean change: 1.01 IQ points; CI95%:
−1.83 to 3.86). Thus, the present analyses support the notion that callosotomy has a negative eﬀect on the
patients’ performance IQ, but only in those patients, who at least have an average performance levels before the
surgery. This observation also lends support to the ﬁndings of previous morphometry studies, indicating that the
frequently observed CC-IQ correlation might indeed reﬂect a functional contribution of callosal interhemispheric
connectivity to intelligence-test performance.

1. Introduction
The intellectual and cognitive abilities usually summarized as intelligence are supported by a large-scale brain network encompassing
association cortices in frontal, parietal, and temporal lobes [6,13]. As
this network is distributed across both cerebral hemispheres, it has been
suggested that hemispheric interaction via the commissures has an
important role in higher intellectual abilities [1,5,16,30]. This notion, is
supported by a series of neuroimaging studies demonstrating an association between intelligence scores (IQ) and corpus callosum (CC)
measures [4,7,14,22,25,26,31]. In healthy adult individuals, for example, a thicker mid-sagittal CC [14] or higher callosal fractional anisotropy (indicative for stronger axon myelination) [7] has been found
to be positively predictive for higher intellectual performance. Evidence
for a common genetic origin for CC size or fractional anisotropy with IQ
scores from heritability studies [11] and target-gene approaches [21]
also support this view. The correlational nature of the above studies
prevents, however, any strong conclusion regarding the “causal” relevance, or necessity, of hemispheric connectivity for high intellectual
⁎

performance [9]. In fact, it has been suggested that this CC-IQ correlation might be in itself “non-functional” and rather reﬂect diﬀerences
in the neuron population in the interconnected cortices that only secondarily aﬀect callosal connectivity [25]. However, one way to substantiate the notion of a causal link is to study the eﬀect of severing the
corpus callosum (callosotomy) on intelligence in a pre- vs. post-operative comparison. Such comparison usually reveals that the eﬀect of
callosotomy—traditionally performed as treatment to reduce the eﬀect
of epileptic seizure—on IQ is negligible [15,19,27]. For example, Mamelak et al. [15] examined 15 epilepsy patients aged between 9 and 31
years and found no substantial change in verbal (mean change in v-IQ:
0.38, SD = 3.52) or performance IQ (change in p-IQ: 1.23, SD = 3.56).
Nevertheless, reviewing the available literature it is also obvious
that two important factors which potentially might inﬂuence the eﬀect
of the callosal surgery have not been systematically addressed. These
are the level of pre-surgical intelligence and the extent of the surgery
(i.e., whether a complete or partial transection was performed). Thus,
the objective of the present meta-analysis of individual participant data
(IPD) was to assess the eﬀect of callosal surgery on intelligence test
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size. Finally, for each of the four IQ scores, change scores were determined by subtracting the pre-surgery IQ from the respective postsurgery IQ, henceforth referred to as ΔfsIQ, ΔefsIQ, ΔvIQ, and ΔpIQ.
Positive pre-post change scores represent an increase and negative score
a decrease in IQ. The change scores served as dependent variables in the
statistical analysis.

performance under consideration of these potential moderating factors
in order to supplement the correlational evidence from previous neuroimaging studies.
2. Material and methods
2.1. Study and case identiﬁcation

2.3. Statistical analysis
As IQ scores are usually reported to give a closer description of the
patients without being of interest for the primary study (which addressed a wide variety of diﬀerent research questions), the aim of the
literature search was to identify all articles in which one or more callosotomy patients are described and screen these for relevant data.
Thus, in May 2017 the literature search in ISI Web of Knowledge (apps.
isiknowledge.com) and PubMed (www.ncbi.nlm.nih.gov/pubmed) was
conducted, with the search terms: “callosotomy”, “callosal sect*”,
“commissurotom*”and “split-brain”. The “commissurotom*” search
was further ﬁltered to exclude the cardio vascular “mitral commissurotomy”. The search revealed 933, 350, 345, and 776 articles, respectively, also there was an overlap in the results, which in total gave 1646
unique articles. These were successively screened for IQ data. The reference lists of identiﬁed articles were used to locate further potentially
relevant studies. A total of 16 studies published between 1969 and 2011
providing data on 87 independent patients/cases (an overview of the
included studies can be found in the supplementary material Table S1).
All included cases fulﬁlled the following criteria: (a) numerical IQ data
for patients is presented for a time point before (pre) as well as after the
surgery (post), or as diﬀerence score between pre- and post-surgery
scores; (b) the callosal transsection was the only surgical intervention
between pre and post assessment; (c) the age of the patient was at time
of surgery at least 10 years; (d) the provided pre-operational IQ was at
least 40 (as the reliability below this level can be questioned); and (e) if
more than one surgery was conducted (e.g., a step-wise callosotomy)
the data of the ﬁrst surgery was used. The mean age of the total sample
was 23.8 (s.d.: 8.4) years at ﬁrst surgery (range 10–53 years). The sex of
the patients was not always reported (missing in 35 of 87 cases), preventing a systematic analysis of a potential sex diﬀerences [7].

Four IPD meta-analyses were conducted for each of the four dependent measures: ΔfsIQ, ΔefsIQ, ΔvIQ, and ΔpIQ. Each meta-analysis
was set up using a one-stage analysis approach based on linear-mixed
models [3]. The factor Source Study was modelled as random eﬀect to
account for between-study heterogeneity, and the variables of interest
were modelled as ﬁxed eﬀects, whereby the variables of interest were
conceptualized as two-factorial design with Pre-Surgery IQ (coding
above or below median pre surgery IQ) and Type of Section (partial vs.
complete section), and the interaction of these two variables. Eﬀect
coding was employed so that intercept of each model represents the
mean pre-post change across groups. All analyses were calculated using
restricted maximum likelihood estimations (full covariance matrix;
Cholesky parameterization) and ﬁtted with the “ﬁtlme” function provided with MATLAB (R2015b, MathWorks). Signiﬁcance threshold was
set to α = 0.05. Eﬀect sizes were calculated as proportion of explained
variance (e.v. = [sum of squares eﬀect]/[total sum of squares]) based
on the ﬁxed eﬀect sum of squares. The proportion of the variance explained by the random eﬀects variable was taken as measure of inhomogeneity among studies (I2). The analysis was supplemented with
test power calculations using G*Power software (version 3.1) to estimate sensitivity (i.e., the minimum population eﬀect size which can be
reliably excluded with a test power of 0.80, given the present statistical
design, sample size, and α-threshold) for the ﬁxed-eﬀect part. Of note,
as the here re-analysed IQ data is not object of the original analysis and
rather is reported as information of the patient, no systematic ﬁledrawer bias should be expected.
3. Results

2.2. Dependent variables of interest

In none of the four analyses, a signiﬁcant change in IQ from pre- to
post-surgery was found (for the intercept all p > 0.32; see Table 2 for
details). However, considering pre-surgical performance level, a signiﬁcant diﬀerence it the change of pIQ was found between the below
and above median group as indicated by a signiﬁcant main eﬀect of PreSurgery IQ (t(72) = 2.77, p = 0.007, e.v. = 0.11; see Fig. 1 left panel).
The ΔpIQ did not only diﬀer between the two groups, in the above
median group the observed mean decrease in performance of
ΔpIQ = −5.44 was also signiﬁcant by itself, with CI95% = [−8.33;
−2.56] not including zero. The mean ΔpIQ of 1.01 observed in the
below median group was not signiﬁcant (CI95% = [−1.83, 3.86]). For
neither ΔvIQ nor the full-scale IQ measures (ΔfsIQ, ΔefsIQ), a comparable eﬀect was detected (all p > 0.08, all e.v. < 0.05, see Fig. 1
and Supplementary Fig. 1). The main eﬀect of Type of Section (all
p > 0.17, all e.v. < 0.03) and the interaction (all p > 0.33, all
e.v. < 0.01) did not reach signiﬁcance for any of the dependent
variables (for details see Table 2). The power analysis yielded a sensitivity of 0.08 proportion of explained variance for the ΔpIQ and ΔvIQ
analyses, and of 0.10 and 0.07 for the ΔfsIQ and ΔefsIQ analysis, respectively, so that population eﬀects above these values can be reliably
excluded by the present analysis.

Full-scale IQ (fsIQ), verbal IQ (vIQ), and performance IQ (pIQ) were
considered as variables of interest. For all but three of the included
studies, it was possible to verify that intelligence test were applied that
used a test norm with an expected mean of 100 and a standard deviation of 15 IQ points. (i.e., any version of the Wechsler Adult Intelligence
Scale, Wechsler-Bellevue test, Wechsler Intelligence Scale for Children,
Stanford Binet test, Ottawa Wechsler test). For one study T-scores were
provided, which were transformed to the IQ scale using linear transformation. For two further studies, it was not possible to determine the
exact test that was used, but the range of data presented or previous
publications of the same group allowed to assume that also here the
standard IQ norm was applied. For details see supplementary material
Table S1.
An overview of the ﬁnal sample size and number of studies per IQ
score type can be found in Table 1. As not all articles provided both subscale and fsIQ data for the studied patients, and vice versa, the samples
were not fully overlapping. Thus, where only subscale scores were
available, we additionally estimated fsIQ (efsIQ) by averaging vIQ and
pIQ scores for these subjects, and added this data to the fsIQ. However,
it has to be noted that due to the separate transformation of raw test
scores to the norm-deviation IQ scores for raw full and subscales [28],
respectively, the average rank position (i.e., the mean of vIQ and pIQ)
will not necessarily be equivalent to the rank in fsIQ or the full scale.
Thus, the efsIQ scores can only be seen as an approximation of fsIQ and
has to be interpreted with caution. Nevertheless, efsIQ was considered
here in order to utilise as much data as possible and increase the sample

4. Discussion
The main ﬁnding of the present analysis is that callosotomy selectively aﬀects performance IQ scale whereby the severity of the eﬀect is
modulated by the pre-surgical level of performance. In the abovemedian pre-surgery pIQ group a signiﬁcant average decrease of 5.44 IQ
44
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Table 1
Overview sample in relation to independent variables.
Analysis

fsIQ
efsIQ
vIQ
pIQ

Cases

Studies

Surgery Type part/compb

Sex f/m/nrc

Age at Surgery

Pre-Surgery IQ

(N)

(k)a

(n)

(n)

mean (s.d.)

mean (s.d.)

median

min/max

58
87
76
76

13
16
12
12

22/36
36/51
28/48
28/48

19/33/35
14/27/17
16/27/33
16/27/33

24.5
23.8
24.8
24.8

80.2
80.4
83.6
82.8

81.5d
82
83
85

40/113
40/113
48/115
46/110.5d

(9.4)
(8.4)
(8.3)
(8.3)

(16.2)
(15.5)
(14.0)
(13.8)

Notes.
a
A list of the included studies and cases can be found in Table S1, Supplementary material.
b
Number of patients with partial (part) and complete (com) section of the corpus callosum.
c
Number of female (f) and male (m) patients, together with the number of patients for which sex was not reported (nr).
d
Fractional IQ values result from transforming T-scale to IQ-scale values using linear transformation.

points was found, while no signiﬁcant eﬀect was detected in the belowmedian group. Thus, structural interhemispheric connectivity appears
to support pIQ only above a certain level of performance while a lower
performance level appears not to rely to a comparable degree on the
integrity of the corpus callosum. This is in line with previous studies on
healthy individuals, which have demonstrated that the distribution of
task processing between cerebral hemispheres is associated with
higher-level of performance [18] especially in more complex task situations [2,30]. Furthermore, this performance beneﬁt has been shown
to rely on structural and functional connectivity between the hemispheres [5] underlining the importance of an eﬃcient communication
between the hemisphere [7]. Thus, transsected callosal connections
might restrict or abolish beneﬁcial collaboration between the hemispheres and preclude higher levels of performance in these individuals
(which otherwise would beneﬁt from it). Nevertheless, it also has to be
considered that the patients in the above-median group may at best be
characterised as having average performance in the intelligence tests.
The median split was done at a pre-surgery pIQ of 86 while the maximum pre-surgery pIQ in the sample was at 110.5, so that the abovemedian group was well within one standard deviation below and above
the to-be-expected normative mean of 100 [28]. While such reduced IQ
in patients with epilepsy can be expected [8], the lack of patients with
above average IQ level naturally restricts the generalisation of the
present ﬁndings. It appears tempting to speculate that CC transsection
would have even more severe consequences in patients with above
average pIQ levels. However, any such interpretation awaits further
empirical evidence.
At the same time, it was also demonstrated that the extent of the
callosal surgery does not inﬂuence the outcome signiﬁcantly so that

Fig. 1. Main eﬀect of pre-surgery IQ on the change in performance IQ (left panel, ΔpIQ)
and verbal IQ (right panel, ΔvIQ) which was signiﬁcant for the ΔpIQ but not for the ΔvIQ
analysis. Of note, regarding the ΔpIQ analysis, in the above median group the observed
mean decrease of −5.44 was also signiﬁcant as the 95% conﬁdence limits (visualised by
the error bars), i.e. CI95% = [−8.33; −2.56], did not include zero (*). Abbreviations:
e.v. = explained variance.

substantial eﬀects can be excluded with reasonable test power. Whether
an anterior or complete callosal section was performed did neither by
itself show a main eﬀect on the pre-post change in IQ measures nor did
it interact with the pre-surgery level eﬀect. Of note, the anterior corpus
callosum (i.e., the genu) is severed by the surgery in both types of

Table 2
Overview of results by analysis regarding the ﬁxed-eﬀect part of the analysis.
DV

Efect

b-value

s.e.

t-value

df

p-value

e.v.

ΔfsIQ
(I2 = 0.06)

Intercept (mean change)
Type of Surgery (TS)
Pre-surgery fsIQ (Pre fsIQ)
Interaction TS × Pre fsIQ

−0.45
0.30
1.99
0.33

1.83
1.46
1.29
1.32

−0.25
0.21
1.54
0.25

54
54
54
54

0.81
0.84
0.13
0.80

0.001
0.048
0.001

ΔefsIQ
(I2 = 0.04)

Intercept (mean change)
Type of Surgery (TS)
Pre-surgery efsIQ (Pre efsIQ)
Interaction TS × Pre efsIQ

−0.53
0.42
1.66
−0.89

1.28
0.96
0.93
0.90

−0.42
0.44
1.78
−0.99

83
83
83
83

0.68
0.66
0.08
0.33

0.003
0.043
0.012

ΔvIQ
(I2 < 0.01)

Intercept (mean change)
Type of Surgery (TS)
Pre-surgery vIQ (Pre vIQ)
Interaction TS × Pre vIQ

−0.05
−0.53
−0.79
−0.61

0.93
0.93
0.93
0.93

−0.05
−0.57
−0.85
−0.65

72
72
72
72

0.96
0.57
0.40
0.52

0.004
0.010
0.006

ΔpIQ
(I2 = 0.08)

Intercept (mean change)
Type of Surgery (TS)
Pre-surgery pIQ (Pre pIQ)
Interaction TS × Pre pIQ

−2.22
1.71
3.23
0.00

2.19
1.23
1.17
1.09

−1.01
1.38
2.77
0.00

72
72
72
72

0.32
0.17
0.0072
1.00

0.031
0.109
< 0.001

Notes: DV = dependent variable; s.e. = standard error; df = degrees of freedom; e.v. = proportion explained variance; I2 = study inhomogeneity.
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callosal section, while the posterior corpus callosum is only aﬀected in
the complete section subgroup. Thus, transsecting the genu, which
houses axons inter-connecting the frontal lobes [24], appears to be
suﬃcient to produce the observed eﬀects on pIQ. An additional transection of the posterior callosal segments does not appear to aﬀect the
results additionally. As selective posterior callosal sections are rare and
could thus not be systematically studied in the present meta-analysis, it
cannot be excluded that a posterior section alone would also aﬀect
performance. As the parieto-frontal integration theory (P-FIT) of intelligence [13] suggests that brain network encompassing association
cortices in both frontal and parietal brain regions are relevant for intelligence, it might rather be predicted that also posterior callosal
connections are relevant for intelligence performance. However, based
on P-FIT anterior and posterior callosal axons might be engaged in
diﬀerent processes, with the posterior corpus callosum (interconnecting
the parietal, occipital and temporal lobes [24]) being more relevant for
early processing and integration of sensory information (see e.g. [32]),
and the genu being involved in working memory operations such as
task set maintenance, response selection, or inhibition (see e.g. [12]).
Finally, the callosotomy aﬀected pIQ while eﬀects of comparable
eﬀect size on vIQ can be excluded with reasonable test power. Thus, the
beneﬁts of hemispheric collaboration are particularly relevant for the
pIQ tasks. Arguably one diﬀerence between the tasks utilised to assess
pIQ and vIQ is the stronger weight of information processing speed in
pIQ subscale [29]. In particular the timed digit symbol (coding) pIQ
subtest, which is traditionally part of the Wechsler type IQ tests, is
considered a measure of information processing speed, while subtests of
the vIQ are thought to reﬂect less time-critical processing such as verbal
knowledge and word comprehension [29]. On the other hand, processing speed previously has been shown to be an important mediator
variable for the association white-matter tract fractional anisotropy and
intelligence measures [20]. Also, callosotomy or callosal lesions result
in a substantial increase in the time it takes for the hemispheres to
interact [17,23] as the signal transfer appears to utilize alternative
pathways which are slower than the direct callosal connections [23],
emphasising the relevance of the callosal axons for eﬃcient and rapid
processing of sensory information. This interpretation is further supported by a series of studies revealing that anatomical CC variability in
healthy participants is correlated with the speed of inter-hemispheric
transfer assessed in simple response-time tasks to lateralised visual
stimulation [10,32]. All in all, it appears conceivable that the pIQ
subtests will be more strongly aﬀected than the vIQ by the increased
inter-hemispheric transfer time caused by the transection of the callosal
connection. Nevertheless, previous neuroimaging studies revealed CCIQ associations in healthy individuals not only for the pIQ [4,14], but
also for vIQ [14] and fs-IQ (or g-factor) [4,7,14], indicating a more
general rather than a selective relevance for pIQ. Again, as indicated
above, diﬀerences in the sample characteristics between callosotomy
studies and the morphometry studies have to be considered. Besides the
underlying neurological condition, the here integrated callosotomy
patient sample is characterised by lower intelligence levels than the
(usual) student or population-based samples of the morphometry studies.
Despite of the discussed limitations and in contrast to previous
claims [15,19,27], the present IPD meta-analysis indicates that callosotomy has an eﬀect on the patients’ pIQ, but only in those patients who
have at least average performance levels before the surgery. Furthermore, the present results also inform the interpretation of previous
morphometry studies, that is, the CC-IQ correlation frequently reported
in healthy individuals [4,7,14] might indeed reﬂect a relevant contribution of callosal axons to the level of performance in tests designed
to assess pIQ levels.

References
[1] M.T. Banich, Interaction between the hemispheres and its implications for the
processing capacity of the brain, in: R.J. Davidson, K. Hugdahl (Eds.), The
Asymmetrical Brain, MIT Press, Cambridge, MA, 2003, pp. 261–302.
[2] A. Belger, M.T. Banich, Costs and beneﬁts of integrating information between the
cerebral hemispheres: a computational perspective, Neuropsychology 12 (1998)
380.
[3] D.L. Burke, J. Ensor, R.D. Riley, Meta-analysis using individual participant data:
one-stage and two-stage approaches, and why they may diﬀer, Stat. Med. 36 (2017)
855–875.
[4] M.C. Chiang, M. Barysheva, D.W. Shattuck, A.D. Lee, S.K. Madsen, C. Avedissian,
A.D. Klunder, A.W. Toga, K.L. McMahon, G.I. de Zubicaray, M.J. Wright,
A. Srivastava, N. Balov, P.M. Thompson, Genetics of brain ﬁber architecture and
intellectual performance, J. Neurosci. 29 (2009) 2212–2224.
[5] S.W. Davis, R. Cabeza, Cross-hemispheric collaboration and segregation associated
with task diﬃculty as revealed by structural and functional connectivity, J.
Neurosci. 35 (2015) 8191–8200.
[6] I.J. Deary, L. Penke, W. Johnson, The neuroscience of human intelligence diﬀerences, Nat. Rev. Neurosci. 11 (2010) 201–211.
[7] B. Dunst, M. Benedek, K. Koschutnig, E. Jauk, A.C. Neubauer, Sex diﬀerences in the
IQ-white matter microstructure relationship: a DTI study, Brain Cogn. 91 (2014)
71–78.
[8] C.E. Elger, C. Helmstaedter, M. Kurthen, Chronic epilepsy and cognition, Lancet
Neurol. 3 (2004) 663–672.
[9] L.K. Fellows, A.S. Heberlein, D.A. Morales, G. Shivde, S. Waller, D.H. Wu, Method
matters: an empirical study of impact in cognitive neuroscience, J. Cogn. Neurosci.
17 (2005) 850–858.
[10] A. Horowitz, D. Barazany, I. Tavor, M. Bernstein, G. Yovel, Y. Assaf, In vivo correlation between axon diameter and conduction velocity in the human brain, Brain
Struct. Funct. 220 (2015) 1777–1788.
[11] H.E. Hulshoﬀ Pol, H.G. Schnack, D. Posthuma, R.C. Mandl, W.F. Baare, C. van Oel,
N.E. van Haren, D.L. Collins, A.C. Evans, K. Amunts, U. Burgel, K. Zilles, E. de Geus,
D.I. Boomsma, R.S. Kahn, Genetic contributions to human brain morphology and
intelligence, J. Neurosci. 26 (2006) 10235–10242.
[12] R.J. Huster, R. Westerhausen, C. Herrmann, Sex diﬀerences in cognitive control are
associated with midcingulate and callosal morphology, Brain Struct. Funct. 215
(2011) 225–235.
[13] R.E. Jung, R.J. Haier, The parieto-frontal integration theory (P-FIT) of intelligence:
converging neuroimaging evidence, Behav. Brain Sci. 30 (2007) 135–154.
[14] E. Luders, K.L. Narr, R.M. Bilder, P.M. Thompson, P.R. Szeszko, L. Hamilton,
A.W. Toga, Positive correlations between corpus callosum thickness and intelligence, Neuroimage 37 (2007) 1457–1464.
[15] A.N. Mamelak, N.M. Barbaro, J.A. Walker, K.D. Laxer, Corpus callosotomy: a
quantitative study of the extent of resection, seizure control, and neuropsychological outcome, J. Neurosurg. 79 (1993) 688–695.
[16] W. Men, D. Falk, T. Sun, W. Chen, J. Li, D. Yin, L. Zang, M. Fan, The corpus callosum of Albert Einstein‘s brain: another clue to his high intelligence? Brain 137
(2014) e268.
[17] B.U. Meyer, S. Röricht, C. Woiciechowsky, Topography of ﬁbers in the human
corpus callosum mediating interhemispheric inhibition between the motor cortices,
Ann. Neurol. 43 (1998) 360–369.
[18] M.W. O'Boyle, R. Cunnington, T.J. Silk, D. Vaughan, G. Jackson, A. Syngeniotis,
G.F. Egan, Mathematically gifted male adolescents activate a unique brain network
during mental rotation, Cognit. Brain Res. 25 (2005) 583–587.
[19] H. Oguni, A. Olivier, F. Andermann, J. Comair, Anterior callosotomy in the treatment of medically intractable epilepsies: a study of 43 patients with a mean followup of 39 months, Ann. Neurol. 30 (1991) 357–364.
[20] L. Penke, S.M. Maniega, M. Bastin, M.V. Hernandez, C. Murray, N. Royle, J. Starr,
J. Wardlaw, I. Deary, Brain white matter tract integrity as a neural foundation for
general intelligence, Mol. Psychiatry 17 (2012) 1026–1030.
[21] L. Penke, S.M. Maniega, L.M. Houlihan, C. Murray, A.J. Gow, J.D. Clayden,
M.E. Bastin, J.M. Wardlaw, I.J. Deary, White matter integrity in the splenium of the
corpus callosum is related to successful cognitive aging and partly mediates the
protective eﬀect of an ancestral polymorphism in ADRB2, Behav. Genet. 40 (2010)
146–156.
[22] B.S. Peterson, P.A. Feineigle, L.H. Staib, J.C. Gore, Automated measurement of latent morphological features in the human corpus callosum, Hum. Brain Mapp. 12
(2001) 232–245.
[23] S. Savazzi, M. Fabri, G. Rubboli, A. Paggi, C.A. Tassinari, C.A. Marzi,
Interhemispheric transfer following callosotomy in humans: role of the superior
colliculus, Neuropsychologia 45 (2007) 2417–2427.
[24] J.D. Schmahmann, D.N. Pandya, Fiber Pathways of the Brain, Oxford University
Press, Oxford, UK, 2006.
[25] E. Strauss, J. Wada, M. Hunter, Callosal morphology and performance on intelligence tests, J. Clin. Exp. Neuropsychol. 16 (1994) 79–83.
[26] C. Tang, E. Eaves, J. Ng, D. Carpenter, X. Mai, D. Schroeder, C. Condon, R. Colom,
R. Haier, Brain networks for working memory and factors of intelligence assessed in
males and females with fMRI and DTI, Intelligence 38 (2010) 293–303.
[27] T. Tanriverdi, A. Olivier, N. Poulin, F. Andermann, F. Dubeau, Long-term seizure
outcome after corpus callosotomy: a retrospective analysis of 95 patients: clinical
article, J. Neurosurg. 110 (2009) 332–342.
[28] D. Wechsler, Wechsler Abbreviated Scale of Intelligence (WASI), The Psychological

Appendix A. Supplementary data
Supplementary data associated with this article can be found, in the
46

Neuroscience Letters 665 (2018) 43–47

R. Westerhausen, C.M.R. Karud

Skranes, A. Haberg, A.M. Fjell, K.B. Walhovd, The corpus callosum as anatomical
marker of intelligence? A critical examination in a large-scale developmental study.
https://doi.org/10.1007/s00429-017-1493-0, (under revision).
[32] R. Westerhausen, F. Kreuder, W. Woerner, R.J. Huster, C.M. Smit, E. Schweiger,
W. Wittling, Interhemispheric transfer time and structural properties of the corpus
callosum, Neurosci. Lett. 409 (2006) 140–145.

Corporation, San Antonio, USA, 1999.
[29] L.G. Weiss, T.Z. Keith, J. Zhu, H. Chen, WAIS-IV and clinical validation of the fourand ﬁve-factor interpretative approaches, J. Psychoeduc. Assess. 31 (2013) 94–113.
[30] S.E. Welcome, C. Chiarello, How dynamic is interhemispheric interaction? Eﬀects of
task switching on the across-hemisphere advantage, Brain Cogn. 67 (2008) 69–75.
[31] R. Westerhausen, C.M. Friesen, D.A. Rohani, S.K. Krogsrud, C.K. Tamnes, J.S.

47

