
The Libyan International Medical University 

Faculty of Basic Medical Science 

 

 

                     

 

 

Agenesis of corpus callosum 

 

Adam ahmed 

 

Supervised  by: Dr.osama Othman 

Assisted  by: Dr.marwa 

 

   

 

 

 

 

 Report Submitted to fulfill the requirements for Scientific Research Activity 

 

Date of Submission: 12/3/ 2019 

 

 

 



1 
 

 

Abstract 

A study of fifty-six cases of agenesis of corpus callosum by the British neurological 

surveillance unit (BNSU). (36 male), 37 were adults. Nearly two thirds had epilepsy; 

half of the adult cases had intellectual impairment as estimated clinically, and a third a 

psychiatric disorder. Nine cases (five adults) were apparently normal neurologically 
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Introduction 

The corpus callosum is the main transverse tract of fibers that connects the two 

cerebral hemispheres. Callosal efferent that originate in the cerebral cortex connect to 

the contralateral hemisphere, integrating motor, sensory, and cognitive performances 

of the brain. Initial formation of the axons that constitute the corpus callosum starts 

anteriorly at the genu and continues through posteriorly to what eventually becomes 

the body, a narrowed isthmus, and a widened splenium. 

The rostrum develops last, usually folding back under the genu. Once formed, the 

callosum thickens with increasing myelination, except during a period of axonal 

elimination near birth. Postnatally the corpus callosum undergoes a burst of growth  

druing first 5 years. . The overall size then is largely established although a reduction 

in size is seen in subjects beyond the age of 40. 

Agenesis of the corpus callosum is a rare congenital anomaly which may be partial or 

complete. It is often seen in the context of more pervasive developmental disorders6 

and is seen with interhemispheric cysts, DandyWalker malformations, and midline 

abnormalities such as cleft palate.(1) 

 

Methods 

All cases were ascertained via the BNSU. All senior members of the British 

neurological, neuropsychiatric, and allied professions (consultants)—about 450 in 

all—were sent report cards for notification of any case of agenesis of the corpus 

callosum that they had come across. These addressed report cards were mailed every 

month for a 12-month period. Monthly response rates were 65%- 75%. 

 Once a case was notified to the BNSU by a returned report card, then a standard 

questionnaire was sent to the notifier requesting simple clinical details. Follow up 

reminders, with stamped addressed envelopes, were also sent when appropriate; all 

were returned. Apart from the completed questionnaire, copies of case notes and 

radiological reports were also sought to help clarify any ambiguities or omissions. 
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A case was defined as pediatric if a Vested patient was less than 17 years old. 

Pediatric cases were excluded from any analysis of frequency or association of a 

psychiatric history or intelligence quotient (IQ) within the population, as it was 

considered that these data would be unreliable. An obstetric complication was defined 

as definite or equivocal using the standardized Lewis-Murray scale. 

28 Where possible, verbal and performance IQ were used to categories any learning 

di Yculty into either mild, moderate, or severe impairment. Otherwise the reporting 

doctor’s clinical judgement was accepted. A history of seizures was simply classified 

as focal, or generalized, or both, by the reporting physician. Any psychiatric history 

was initially established by the reporting doctor, but further clarification was obtained 

by consultation with the relevant general practitioner and treating psychiatrist if 

possible. No patients were contacted directly.(1) 

 

Results 

There were 37 adult cases and 19 pediatric cases reported. Of the adult cases, 25 were 

men and 12 were women (mean age 37.7 years); in the pediatric population there 

were 12 males and eight female cases (mean age 5.5 years). Out of the 56 cases, 40 

(71%) had a radiographically complete agenesis of the corpus callosum, as defined by 

head CT or MRI. 

 Of the 16 (29%) with partial agenesis, the body of the callosum was most often 

aVected followed by the splenium and then the rostrum. There were eight cases out of 

the 56 (14%) with an identifiable developmental syndrome: two Aicardi syndrome, 

two septo-optic dysplasia, and one case each of Soto’s syndrome, Asperger’s 

syndrome, cerebral palsy, and dyslexia. 

Other associated physical deficits were four cases of congenital hemiplegia, three of 

developmental delay (in the paediatric patients), three of grey matter heterotopia or 

migration disorder, two of thalamic dysplasia, and two cases of cleft lip and palate. 

There was no significant relation between the degree of agenesis (complete or partial) 

and the presence of any developmental disorder. 
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In the 37 adult cases of agenesis of the corpus callosum, 19 (51%) had some degree of 

intellectual impairment, with the remainder being judged to have a normal IQ. Of 

those with learning di Yculties, two thirds had a mild impairment, and one third had a 

moderate or severe problem. 

There was no significant relation between any degree of intellectual impairment and 

any other variable reported in this group of patients, although all six of those with 

severe intellectual impairment had complete agenesis. Most cases (32: 57%) had 

some form of epilepsy: 20 had generalized seizures, 12 had focal epilepsy, and four 

had focal fits with secondary generalization. 

There was no significant relation between the presence of epilepsy and degree of 

agenesis, gender, IQ, or a history of psychiatric illness. Nine had neither epilepsy nor 

low IQ; of the five adult cases, two had psychiatric disorders, one 34-year-old man 

was diagnosed through investigation of meningitis, another 34 year old woman had 

MRI to allay her fear of multiple sclerosis, and the fifth (a 47 year old man) was 

diagnosed “fortuitously” (reason not given). 

Thirty-five per cent of all cases had had either a definite or equivocal obstetric 

complication—that is, there were eight patients who had had a definite obstetric 

complication and nine who had had an equivocal one. However, data were missing on 

this issue in eight cases. There was no significant relation between the presence of an 

obstetric complication and gender, developmental disorder, epilepsy, IQ, or 

psychiatric disorder.  

Thirty-five per cent (n=13) of all those adults with agenesis of the corpus callosum 

had a positive psychiatric history. Of these, three had a psychotic disorder (either 

schizophrenia or manic-depressive psychosis), five a neurotic illness, such as minor 

depression or an anxiety state; and four were judged as having an impulsive or 

emotionally unstable personality disorder. There was also one case of an early onset 

dementia. 

There were no significant associations between a positive psychiatric history and 

epilepsy, low IQ, gender, or any specific neurological syndrome.(1) 

 



5 
 

 

Discussion 

 

METHODOLOGICAL ISSUES 

This survey, conducted through the auspices of the BNSU, has considerable 

limitations as it can only ascertain cases from the neurological and neuropsychiatric 

clinic population rather than from the general community. Paediatricians, general 

psychiatrists, and those working in the field of learning disability are not 

automatically surveyed and therefore many cases, particularly in children, would have 

been missed. 

Hence the sample was inevitably incomplete and biased towards certain disorders, 

which limits the generalisability of the findings. Nevertheless our questions mostly 

concerned adults with uncomplicated agenesis of the corpus callosum so despite the 

lack of uniform and complete coverage we are still able to gain useful information. It 

was found that many of the cases of callosal agenesis reported were discovered by 

chance during investigation for some related disorder. 

Twenty were free of epilepsy and 18 were judged to have a normal IQ, although only 

five had formal IQ testing.(1) 

 

INTELLECTUAL IMPAIRMENT 

There seem to be subjects with isolated callosal agenesis whose symptoms are not 

clearly attributable to agenesis,29 presumably because of compensation using other 

neural pathways. Chiarello30 reviewing the neuropsychological literature found 29 

out of 100 published cases with IQs >70 (although 13 had epilepsy). Three adult cases 

in our survey had no manifest abnormality consequent on callosal agenesis. 

A paediatric survey based on a personal case series of 45 subjects plus 660 gleaned 

from the published literature suggested that 15% had IQs >70. Our survey suggests an 

even higher proportion, presumably because low IQ would increase the chances of 

early (childhood) detection. It should be noted that an IQ of >70 is a liberal criterion 
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of normal functioning and few of our cases had a formal psychometric assessment. It 

is also likely that there are other people with callosal agenesis who will escape 

medical attention, but who may well have detectable neuropsychological deficits.(1) 

 

 

 

CLINICAL ASSOCIATIONS 

As expected, a substantial proportion of cases of agenesis (26/56) had epilepsy, in line 

with previous studies. Looking at this association from the other perspective, Septien 

et al31 discovered only 26 cases from a personal series of 2088 epileptic patients who 

had CT (1.25%). Whether the abnormality was partial or complete does not seem to 

relate to the presence of epilepsy suggesting that impaired interhemispheric 

connectivity is not of direct aetiological importance. 

There was a 2:1 male to female ratio of adult cases in our survey and a 3:2 ratios in 

the children, which is in keeping with the usual preponderance of neurodevelopmental 

anomalies in males. However, some authorities have reported   in consecutive 

scanned series, less pronounced gender effects. 

There was a high level of psychiatric morbidity in this group. This was, however, not 

specific to any disorder although psychotic illness was overrepresented. Agenesis in 

the case of presenile dementia was probably a chance finding although a similar case 

has been described.32 Finally, the incidence of obstetric complications deserves 

comment. These were based on medical records so may be of variable accuracy. 

Nevertheless, macrocephaly, which often accompanies degrees of agenesis, makes 

delivery complications more likely.(1) 

 

 

 

Conclusion 
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a survey utilizing the BNSU disclosed 56 cases of agenesis of the corpus callosum. 

Nearly two thirds had epilepsy. Half of the adult cases had intellectual impairment 

and a third a psychiatric disorder. There were twice as many male cases as females. 

Nine cases (five adults) were apparently normal neurologically, and may have 

escaped detection but for a coincidental psychiatric or minor disorder leading to 

neurological investigation. 

The BNSU is a valuable aid in the study of rare disorders but in the case of less severe 

conditions, there will inevitably be an underestimate in prevalence and a liability to a 

biased selection of cases with associated morbidity.(1) 
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