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Clinical Pattern and Associated Comorbidities of Corpus Callosum

Agenesis- A Tertiary Hospital Study
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Abstract

Background: The corpus callosum is the main commissural bundle of fibers
interconnecting the two cerebral hemispheres. Defective embryogenesis during 8
and 20 weeks of gestation can lead to partial or complete agenesis of the corpus
callosum.

Objective: To see the patient’s clinical, neurophysiological profile, and comorbidities
with corpus callosum agenesis presented in tertiary care hospital.

Materials &Methods: This descriptive cross-sectional study was conducted in the
department of Paediatric Neurology, BSMMU, Dhaka, from January to December
2018. Patients who were diagnosed clinically and neuro-radiologically as corpus
callosum agenesis were included in this study.

Results:Out of 20 patients, 45% were in 13-24 months and 30% were in the 0-12
months’ age group. Female patients (55%) were predominant.Forty percent of patients
had microcephaly and 30% facial dysmorphism. The majority of patients presented
with developmental delay (90%), followed by epilepsy, speech impairment, and mental
retardation. About one-fourth (25%) of patients were diagnosed as quadriplegic cerebral
palsy and one-third (30%) dyskinetic cerebral palsy. Abnormal ophthalmological
findings were found in 40% of cases. EEG showed hypsarrhythmia in 30%, partial
seizure with secondary generalization in 15%, and myoclonic epilepsy in 15% of
patients.

Conclusion: In this study, common clinical features of patients with corpus callosal
agenesis were developmental delay, facial dysmorphism, and microcephaly. About
half of the patients had epilepsy, speech impairment, and mental retardation. About
two-thirds of the patients had EEG changes and the most common EEG change was

hypsarrhythmia.
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Introduction

The corpus callosum is the largest commissural fibers
interconnecting the two cerebral hemispheres.! It
consists of about 200 billion neurons. Embryologically,
it is derived from the midline prosencephalic
commissural plate and the timing of formation of the
corpus callosum between the ten to twenty weeks of
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gestation coincides and overlaps with the occurrence
of complex processes involving neuronal proliferation.?
Defective embryogenesis during this period can lead
to the partial or complete absence of corpus callosum.
Corpus callosum development begins from the cranial
part and progresses caudally, so partial agenesis
always involves the posterior segment of it.3 In addition
to agenesis of corpus callosum, there may be
hypogenesis, dysgenesis, and hypoplasia.

The incidence of agenesis of the corpus callosum has
not been well defined, varying in surveys of patients
undergoing neuroimaging.* The incidence of corpus
callosum agenesis has been difficult to estimate
because of the inherent unrecognizability of
asymptomatic cases. An incidence of 2 to 3% has
been reported from the developmentally disabled
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population.® Development of corpus callosum begins
in the front and progresses caudally so partial defect
always involves the posterior segment of the corpus
callosum.? Etiopathogenesis of this malformation is
not exactly known. It is multifactorial such as genetic,
chromosomal, metabolic, and exogenous factors
(bleeding, infections).”-® Anomalies of the corpus
callosum often occur with other brain malformations
(Chiari Il malformation, encephalocele, and anomalies
of neuronal migration such as schizencephaly,
lissencephaly, pachygyria, and heterotopias).!27
They can be part of chromosomal syndromes (trisomy
8, 13, 18, or 21), as well as some X-linked syndromes,
in particular, Aicardi’s syndrome; CRASH (corpus
callosum hypoplasia, retardation, adducted thumbs,
spastic paraparesis, and hydrocephalus); and FG
syndrome. They also can accompany some inborn
errors of metabolism (nonketotichyperglycinemia,
lactic acidosis, pyruvate dehydrogenase complex
deficiency, Zellweger syndrome, Menkes’s syndrome,
or hurler’s syndrome).-6.8-11

Diagnosis of agenesis of corpus callosum requires
neuroimaging observations which are undertaken for
developmental delay or epilepsy. Neuroimaging
findings include widely displaced and parallel lateral
ventricle, selective dilatation of posterior horns
(colpocephaly), upward displacement of the third
ventricle, displaced orientation of gyral markings, and
absence of corpus callosum.'2 The aim of the study
was to see the clinical, neurophysiological profile, and
comorbidities of corpus callosum agenesis patients
presented in the tertiary care center.

Materials & Methods

This descriptive cross-sectional study was conducted
in the Paediatric Neurology Department of
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka from 18t January 2018 to 31St
December 2018 to observethe clinical, neuro-
physiological profile and comorbidities of corpus
callosum agenesis patients. Patients who attended
in paediatric neurology OPD, BSMMU andneuro-
radiologically diagnosed as corpus callosum agenesis
were included in this study.

All children with neuro-radiologically diagnosed as
corpus callosum agenesis were evaluated clinically.
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Psychological, neurophysiological and ophthal-
mological evaluation was done in all cases. Associated
comorbid conditions such as down syndrome,
hypospadias, dandy walker malformation, congenital
heart disease, and hypothyroidism were evaluated by
specific investigations. Informed written consent of the
parents or guardians of eligible children was obtained.
Data were collected in structured data collection
sheets. Ethical permission was taken from ethical
review board of BSMMU.

Result:

Out of total 20 patients, about half of the patients
(45%) were in the 13-24 months age group, and one-
third of patients (30%) in 0-12 months, Majority of the
patients were female (55%) and 45% patients were
male. Forty percent of patients had microcephaly, 30%
of patients had facial dysmorphism including VV-shaped
upper lip and large ear.

The majority of patients (90%) presented with
developmental delay, 60% had epilepsy and speech
impairment and 50% had intellectual disability, 25%
of patients had quadriplegic CP and 30% were
dyskinetic CP. Other patients had Down syndrome,
dandy walker malformation, congenital heart disease,
hypothyroidism. Among abnormal ophthalmological
findings, optic atrophy was found in 15%, coloboma
iris in 10%, coloboma eyelid in 5%, cataract in 5%,
chorioretinal lacunae in 5% cases. Normal eye findings
were found in 60% of patients.EEG showed
hypsarrhythmia in 30% of patients, partial seizure with
secondary generalization in 15%, and myoclonic in
5% of patients. EEG wasnormal in 35% of cases.

Table-l
Distribution of study cases by age and gender
(n=20)

Age (month) Number (%)
0-12 6 (30%)
13-24 9 (45%)
25-36 2(10%)
>36 3(15%)

Gender
Male 9 (45%)
Female 11 (55%)
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Table-ll
Clinical features of the study population (n=20)

Physical Abnormality n (%)

Developmental delay 18 (90%)
Microcephaly 8 (40%)
Facial Dysmorphism 6 (30%)
Failure to thrive (FTT) 3 (15%)
Craniofacial abnormalities 2(10)%)

Table-lll
Neurologic Impairment of study subject (n=20)
Neurologic Impairment n (%)
Epilepsy 12 (60%)
Speech impairment 12 (60%)
Intellectual disability 10 (50%)
Dyskinetic CP 6 (30%)
Quadriplegic CP 5(25%)
Table -IV
Ophthalmological findings of the study population
(n=20)
Ophthalmological findings n (%)
Optic atrophy 3 (15%)
Coloboma iris 2(10%)
Coloboma eyelid 1(5%)
Cataract 1(5%)
Chorioretinal lacunae 1(5%)
Normal 12 (60%)

Table V
Associated co-morbid condition of the study
subject (n=20)

Co-morbid condition n (%)

Down syndrome
Hypospadias

Other Syndrome
Dandy-Walker malformation
Congenital heart disease

N O N

Hypothyroidism
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Table VII
EEG findings in study population(n=20)

EEG Changes n (%)
Hypsarrhythmia 6 (30%)
Generalized epilepsy 3 (15%)
Partial with secondary generalized 3 (15%)
epilepsy

Myoclonic Epilepsy 1(5%)
Normal 7 (35%)

Fig.-1: Widely displaced and parallel lateral ventricles
(racing car appearance) indicate corpus callosum
agenesis.

Fig.-2: Dilatation of posterior horn of lateral ventricle
indicates colpocephaly

Discussion

This descriptive cross-sectional study was carried out
to see the clinical, neurophysiological profile of
children with corpus callosum agenesis and to evaluate
the comorbidities of corpus callosum agenesis. This
study reported slight female preponderance of those
affected with agenesis of the corpus callosum.
Different neurologic symptoms and signs like spastic
paresis, hypotonia, pyramidal syndromes, eye
abnormalities (nystagmus, ptosis, microphthalmia,
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blindness, cataracts, and lacunar chorioretinal
lesions), and hearing disturbances were found in
children with corpus colossal agenesis.2513-18 Most
symptoms and signs are the part of syndromic forms
of callosal agenesis. In our present series 40% of the
patients presented with eye abnormalities and
common eye abnormalities were optic atrophy (15%),
coloboma iris (10%), coloboma eyelid (5%), cataract
(5%), chorioretinal lacunae (5%). Epilepsy had been
reported as a frequent symptoms in most of the series
of callosal agenesis." #1618 |n our study more than
half (60%) of the children had associated epilepsy,
which was similar to the study done by Taylor &
David'® and Marszal E et al.’® In this study
microcephaly was found in 40% of cases which was
similar to Michael Shevell'” where they found it in
37.5% cases.

Marszal E et al.’3 in their study found that about
83.3% of patients had developmental delay, which was
similar to our study as we found in 90% cases with
corpus callosum agenesis. Intellectual disability were
most commonly reported symptoms of many
series.%16.18 Our study showed intellectual disability
in 50% of cases that were compatible to findings of
Taylor and David.'® EEG findings of corpus callosum
agenesis are nonspecific and interpretation of EEG
is difficult since the frequent seizures caused by brain
anomalies complicate the wave pattern of EEG.519-21

We found epileptic discharges in 65% cases and most
commonly hypsarrhythmias, in 30% of cases. Marszal
E et al.’3found hypsarrhythmia in majority of the cases
in their study that was compatible with our study. In
this study, 5% of the cases had associated Down
syndrome, 5% Dandy-Walker malformation
andcongenital heart disease in 5% of cases with
corpus callossal agenesis. Agenesis of the corpus
callosum alsoreported within the context of readily
recognized specific major malformation syndromes20-22
(eg, holoprosencephaly, lissencephaly, Dandy-Walker,
Chiari ll).

Conclusion:

Common clinical features of corpus callosal agenesis
were developmental delay, facial dysmorphism and
microcephaly. About half of the patient had co-
morbidities like epilepsy, speech impairment, and
intellectual disability. About two-third of the patient
had EEG changes and the most common EEG change
was hypsarrhythmia.
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