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The corpus callosum (CC) is the biggest myelinated 
tract in the brain1 and was named thus by Jacobus 
Sylvius (1478–1555) in Paris and put into print by 

his illustrious student Andreas Vesalius (1514–1564).2 
Agenesis of the corpus callosum (ACC) is a developmen-
tal abnormality, first described by Johann Reil (1759–
1813) in 1812, developing either alone (complete or 
partial) or with other cerebral abnormalities, e.g. inter-
hemispheric cysts, hydrocephalus, etc. and various mid-
line abnormalities (cleft lip/palate).3,4

The CC connects the homotopic and heterotopic areas 
of the two cerebral hemispheres (genu and anterior body 
connect the frontal lobes while the posterior body and 
splenium connect the parietal lobes) and in this way 
integrate the motor, sensory, cognitive and behavioural 
functions of the two cortices.5 Damage to the develop-
ment of the CC may be caused by genetic, metabolic 
(hyperglycinaemia) factors, drugs (cocaine) or infection 
(including influenza).6

Diagnosis of ACC is often a fortuitous finding as these 
patients may present with seizures, developmental disa-
bility, psychiatric disorder (schizophrenia, affective  

illness, depression or anxiety). Some have been noted to 
have impulsive, unstable personalities,7 including obses-
sive–compulsive personality,8 and aggression.9 
Neuropsychological testing of patients with ACC has 
indicated significant heterogeneity in cognitive profiles 
and deficits.10 Patients may demonstrate poor integration 
of complex material, impaired reasoning and concept for-
mation, poor social logic and proverb interpretation and 
difficulty in interpreting ambiguous stimuli.11 Cognitive 
neuroscience experiments using regional blood flow have 
shown that lateral and medial prefrontal cortices are 
important in deception and the anterior cingulate cortex 
is important in ‘pretending not to know’.12

The authors could not find a published report of an asso-
ciation between antisocial behaviour, lying and ACC 
and hence thought it worthwhile to describe this patient.
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Case report

KM is a 26-year-old single woman who was referred because 
of escalating problematic behaviour causing concern to her 
mother. The history was obtained from the patient and her 
mother as the patient minimised her difficulties.

Matters came to a head recently when KM again got into 
debt by lay-buying items worth several hundred dollars. 
Being unable to make payments, she was obliged to 
leave them or get her mother to pay. Her mother reported 
that she frequently gave these items to celebrities in the 
sporting, TV or fashion industries, for their birthdays or 
special occasions. Her modus operandi was to insinuate 
herself into the top echelons in these fields by pretend-
ing that she was terminally ill with cancer and wanting 
to be photographed with them. She mostly succeeded, 
found out as much as possible about these personalities 
from fan bases etc. and would sometimes stalk them. She 
was threatened with being reported to the police. She 
was barred from a theatre as she was harassing an actor. 
If she found a celebrity who was more kindly predis-
posed to her, KM would present gifts then harass him or 
her until she became a nuisance. Her mother said KM 
‘did not perceive social cues and nuances’.

On another occasion KM pretended she was a qualified 
dancing teacher and taught in a dancing school, was 
paid and then found to be an impostor. Her wage was 
demanded back but she had spent it and her mother was 
required to bail her out.

KM’s mother described her as lacking foresight into 
potential difficulties she could get herself into and show-
ing no remorse when she was exposed. She would then 
promise to change but did not.

KM’s problems became obvious at school as she was slow 
to learn. When tested, she had an IQ in the low 50s. She 
was moved into a special education unit. Her mother 

remembers her having few friends and ‘making up sto-
ries’ to gain attention and even fabricating that she was 
one of a pair of twins and that the other twin had died. 
She was diagnosed with ADHD and put on stimulants, 
but these produced no change in her behaviour.

KM’s mother recalled a bout of influenza during the first 
trimester but did not take any prescription or recrea-
tional drugs. KM was a difficult caesarean section. 
Sitting, crawling and walking were normal milestones 
but there was difficulty speaking and pronouncing 
words. She was poor in arithmetic, and as an adult con-
tinued to have difficulty determining whether she had 
received the correct change in a cash transaction.

KM was of normal height and appearance. She was physi-
cally normal, there were no focal neurologic signs and her 
only treatment was Depo-Provera to control her menstru-
ation as she could not handle her periods.

This patient’s habitual behaviour of deceitfulness, lying, 
irresponsibility, manipulativeness, lack of remorse and 
impulsivity, starting before the age of 15 years, were 
indicative of antisocial behaviour but not fully diagnos-
tic of Antisocial Personality Disorder (according to 
DSM-4 and -5), in association with mild intellectual 
abnormality. The possibility of frontal lobe dysfunction 
was considered, and prompted further radiological, 
genetic and neuropsychological investigations. 
Hypomania was included in the differential diagnosis 
but results did not fulfil its criteria.

In order to examine for possible cerebral pathology the 
patient was referred for cerebral magnetic resonance 
imaging (MRI), single photon emission computed 
tomography (SPECT) and diffusion tensor imaging 
(DTI). The MRI showed complete ACC as well as absence 
of the cingulate gyrus (Figure 1(a) to (c)). No cortical 
migrational disorder or cortical dysplasia was observed. 
Features of Chiari 1 malformation were also noted but 

Figure 1. MRI demonstrating the complete agenesis of the corpus callosum (CC). (A): T-1 sagittal image demonstrates 
complete absence of CC (arrows show absence of the CC). (B): T-2 Flair image in the axial plane demonstrating 
widely separated bodies of the lateral ventricles and midline CSF Cleft. (C): Disproportionately dilated occipital horns 
(colpocephaly) without any periventricular CSF seepage.
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Table 1. Results of neuropsychological assessment

Raw score Standard score Age scaled score %ile Grade score Descriptor

Wechsler Adult Intelligence 
Scale – Fourth Edition  
(WAIS-IV)

 

 Verbal comprehension 72 3 Bdln imp
 Perceptual reasoning 69 2  
 Working memory 74 4 Bdln imp
 Processing speed 76 5 Bdln imp
 Full scale IQ 67 1 Impaired
WAIS-IV subtests  
 Block design 20 5 Bdln imp
 Similarities 14 5 Bdln imp
 Digit span 20 6 Low ave
 Matrix reasoning 7 3 Impaired
 Vocabulary 14 5 Bdln imp
 Arithmetic 7 5 Bdln imp
 Symbol search 20 5 Bdln imp
 Visual puzzles 9 6 Low ave
 Information 5 5 Bdln imp
 Coding 47 6 Low ave
Wide range achievement test 
– 3 (Tan version)

 

 Reading 40 84 8  
 Spelling 30 72 4  
 Maths 21 47 2  
Wechsler memory scale – 
fourth edition

 

 Logical memory I recall total 31 12 High ave
  Logical memory II recall 

total
25 11 Average

  Logical memory II 
recognition total

27 >75* High ave

  Visual reproduction I recall 
total

14 1 Impaired

  Visual reproduction II recall 
total

8 4 Bdln imp

  Visual reproduction II 
recognition total

2 ⩽2* Impaired

Rey auditory verbal learning 
test

 

 Sum trials 1–5 38 Bdln imp
 Trial B recall 3 Bdln imp
 Short delay recall 8 Low ave
 Long delay recall 8 Low ave
 Recognition hits 13 Impaired
Trail making test  
 Trails A sec 48 <1 Impaired

(continued)
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were not considered definitive. The SPECT scan revealed 
ACC with colpocephaly and reduced cerebral perfusion 
in the left frontal, temporal and occipital lobes and mild 
hypoperfusion in the right occipital lobe. The DTI  
also demonstrated ACC as well as hypertrophy of Probst 

bundles, the presence of a hypoplastic anterior commis-
sure and abnormal ventral cingulum. Genetic testing 
revealed no abnormalities.
Neuropsychological testing revealed an IQ of 67,  
severe impairment in learning visual and unstructured 

Raw score Standard score Age scaled score %ile Grade score Descriptor

 Trails B sec 158 <1 Impaired
Test of everyday attention  
 Elevator counting WNL
  Elevator counting with 

distraction
5 3.3–6.7 Bdln imp

 Visual elevator  
 Accuracy 4 1.5–3.3 Impaired
 Timing 1 < 0.2 Impaired
  Elevator counting with 

reversal
3 0.6–1.5 Impaired

 Telephone search 5 3.3–6.7 Bdln imp
  Telephone search with 

counting
<2 <0.6 Impaired

Rey complex figure  
 Copy 9 Impaired
Wisconsin card sorting test 
– 64 card version

 

 Total errors 34 5 Bdln imp
 Perseverative responses 27 5 Bdln imp
 Perseverative errors 23 4 Bdln imp
 Conceptual level responses 20 5 Bdln imp
  Number of categories 

completed
2 11–16 Low ave

 T rials to complete first 
category

11 >16 WNL

 Failure to maintain set 0  
 Learning to learn –37.89 ⩽1 Impaired
Verbal fluency  
 F, A, S 16 1 Impaired
 Semantic (Animals) 20 50 Average
Stroop test  
 Colour–word 56 <2 Impaired
Rey 15-item 14 WNL
Depression, anxiety and stress 
scale – 21 Item

 

 Depression total 2 WNL
 Anxiety total 4 WNL
 Stress total 4 WNL

Bdln imp: borderline impaired; High ave: high average; Low ave: low average; WNL: within normal limits; *: cumulative  
percentile.

Table 1. (Continued)



Roxanas et al.

465

verbal material, complex attention, word fluency and 
inhibition (see Table 1 for a fuller description). On infor-
mal tests of social cognition, she showed limited under-
standing of deception and subtle differences in emotional 
states.

Discussion

The discovery of ACC on neuroimaging provided an 
important unifying piece in the puzzle of this young 
woman’s presentation. It is possible that her mother’s 
influenza during the first trimester affected CC embryo-
genesis resulting in ACC.6,13

KM’s neuropsychological profile reflected the wide range 
of deficits that have been reported in ACC,10 as well as 
greater impairment in completing more complex tasks.5 
Her IQ was below the low average mean reported in a 
recent systematic review of ACC.10 KM’s greater intellec-
tual impairment may be attributable to the additional 
neurological abnormalities observed on imaging. KM’s 
social cognitive deficits are also characteristic of patients 
with ACC,5,11 and play a role in her problematic behav-
iours. Of particular note was her difficulty in under-
standing deception in social stories.

The MRI demonstrated absence of the CC and character-
istic separation and parallel orientation of the lateral 
ventricles, radial orientation of the interhemispheric 
gyri and colpocephaly (Figure 1, a, b, c). The SPECT scan 
revealed hypoperfusion in the left frontal and temporal 
lobes, providing evidence of disruption to the effective 
communication between the two sides of the brain and 
especially the coordinated executive function of the 
frontal lobes. Frontal systems dysfunction was also evi-
dent in tests of executive function, e.g. Trail Making, Rey 
Complex Figure and Wisconsin Card Sorting Test.

DTI is an elegant method of demonstrating white matter 
connectivity. In callosal agenesis there is hypertrophy  

of Probst bundles, which are misrouted callosal axons 
running parallel to the sagittal fissure. Probst bundles 
are antero-posterior connections which abut the medial 
walls of the lateral ventricles (Figure 2a). The fibres leav-
ing the Probst bundles in our patient take a U-turn back-
wards without crossing the midline and return back to 
the main bundles (Figure 2b). This supports the theory 
that ACC represents the failure of decussation of the 
neurons from the cerebral vesicle in the midline which 
results in axons forming aberrant antero-posterior con-
nections.14 The sigmoid bundle is a heterotopic tract 
which connects the frontal lobe with the contralateral 
occipitoparietal cortex. It was described by the Tovar-
Moll group14 and was not visible in this study, thereby 
demonstrating the total disconnection between the 
hemispheres. It did, however, show a rudimentary ante-
rior commissure (Figure 3) which allowed some commu-
nication between the two temporal lobes, but without 
suppression of socially inappropriate behaviour by the 
frontal lobes.

The DTI also showed an abnormal ventral cingulum, with 
reduced thickness. The cingulate cortex, particular the 
anterior region, has been linked to social cognition15 and 
deception.12,16 These findings are important in our 
patient, who habitually lied. There is another patient in 
the literature who was also a chronic liar and suffered 
from cingulate cortex aplasia, callosal dysgenesis and sch-
izencephaly.17 These authors highlight the fact that the 
anterior cingulate cortex is involved in understanding 
deception, which was impaired in our patient and specifi-
cally noted by her mother and in neuropsychological 
testing. A study assessing psychopathic and antisocial 
traits in a community sample has suggested an associa-
tion between callosal abnormalities and such behaviour.18

This case illustrates the importance of the corpus  
callosum in enabling understanding of social situations and 
appropriate social behaviour, particularly via its connectiv-
ity with the frontal regions of the brain. Convergent evi-

Figure 2. (A) Diffusion tensor imaging with tract reconstruction demonstrates hypertrophied Probst bundles medial 
to the cingulum bundle (long arrows) on the anisotropy map and (B) fibre tracking shows a characteristic course and 
returns to the main bundle without crossing the midline on the tract reconstruction map.
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dence of this role was gathered from psychiatric assessment, 
neuroimaging and neuropsychological testing. Antisocial 
behaviour and lying may be more commonly associated 
with callosal dysgenesis than is currently realised.
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