
99

April 2021, Volume 7, Issue 2, Number 25

Caspian Journal of Neurological Sciences
"Caspian J Neurol Sci"

Journal Homepage: http://cjns.gums.ac.ir

Research Paper: Neurodevelopmental Outcome of Patients 
With Agenesis of Corpus Callosum

Jafar Nasiri1* , Maryam Sedghi2 , Mohammad Hossein Hemat1

1. Department of Pediatric Neurology, Child Growth and Development Research Center, Research Institute for Primordial Prevention of Non-Communi-
cable Disease, Isfahan University of Medical Sciences, Isfahan, Iran.
2. Medical Genetics Laboratory, Alzahra University Hospital, Isfahan University of Medical Sciences, Isfahan, Iran.

* Corresponding Author: 
Jafar Nasiri
Address: Department of Pediatric Neurology, Child Growth and Development Research Center, Research Institute for Primordial Prevention of Non-
Communicable Disease, Isfahan University of Medical Sciences, Isfahan, Iran.
Tel: +98 (913) 5551087
E-mail: nasiri.jafar@gmail.com

Background: Agenesis of Corpus Callosum (ACC) is a type of brain dysgenesis with various 
clinical manifestations. 
Objectives: This study aimed to investigate the clinical and neurodevelopmental outcomes of 
patients with ACC.
Materials & Methods: In this cross-sectional study, the clinical and neurodevelopmental conditions 
of 62 patients with complete ACC referred to subspecialty clinics of pediatric neurology, Isfahan 
University of Medical Sciences, Isfahan, Iran, were investigated. Quantitative data were shown as 
Mean±SD, and qualitative data as frequency or percentage. In addition, the f Chi-square test was 
used to compare some data in SPSS version 22.
Results: In this study, 62 patients, including 29 boys and 33 girls with a Mean±SD age of 4.99±5.07 
years, were included. Among the patients examined, 54.4% were born of consanguineous marriage, 
82% had developmental delays, 80.4% had mental retardation, 89.1% had a speech delay, 23.7% 
had nutritional problems, 42.4% had facial dysmorphic features, and 27.6% had abnormalities 
of muscle tone. Among the associated problems stated by the patients, 15.5% of them had heart 
diseases, 22.4% visual disorders, 5.2% hearing deficit, 25.8% behavioral problems, 50% seizures, 
and 53.3% had abnormal electroencephalogram. Interestingly, 12.9% of the patients had normal or 
near-normal development.
Conclusion: The prevalence of developmental delays, speech and language disorders, mental 
retardation, facial deformities, seizures, and abnormal muscle tone were common in the patients 
with ACC.
Keywords: Agenesis of corpus callosum; Epilepsy; Brain

A B S T R A C T

Citation Nasiri J, Sedghi M, Hemat MH. Neurodevelopmental Outcome of Patients With Agenesis of Corpus Callosum. Caspian J 
Neurol Sci. 2021; 7(2):99-103. https://doi.org/10.32598/CJNS.7.25.2
Running Title Corpus Callosum Agenesis & Developments 

 : https://doi.org/10.32598/CJNS.7.25.2

Use your device to scan 
and read the article online

Article info: 
Received: 07 Jan 2021

First Revision: 27 Jan 2021

Accepted: 02 Mar 2021

Published: 01 Apr 2021

 2018 The Authors. This is an open access 
article under the CC-By-NC license.

http://cjns.gums.ac.ir
http://cjns.gums.ac.ir/
https://orcid.org/0000-0002-7859-887X
https://orcid.org/0000-0003-4101-6554
https://dx.doi.org/10.32598/CJNS.7.25.2
https://crossmark.crossref.org/dialog/?doi=10.32598/CJNS.7.25.5
https://crossmark.crossref.org/dialog/?doi=10.32598/CJNS.7.25.5
http://cjns.gums.ac.ir/page/126/Open-Access-Policy
http://cjns.gums.ac.ir/page/126/Open-Access-Policy


100

April 2021, Volume 7, Issue 2, Number 25

Introduction

he Corpus Callosum (CC) is the most 
crucial interhemispheric commissure, 
responsible for transmitting motor, 
sensory, and cognitive information be-
tween the two hemispheres of the brain. 
Abnormalities of CC include complete 

and partial agenesis and hypoplasia. Agenesis of Corpus 
Callosum (ACC) is the most common central nervous 
system dysgenesis [1]. Moreover, ACC has been report-
ed in 0.3% -0.7% of the general population and in 2% to 
3% of patients with developmental delay [2]. 

Considering recent advances and the widespread use of 
prenatal ultrasound, prenatal diagnosis of ACC in preg-
nant women is common. Because of uncertainty regard-
ing the long-term neurodevelopmental outcome of the 
patients with ACC, there is a significant concern on mak-
ing decisions for both the families and physicians. Signs 
and symptoms of ACC vary greatly from person to per-
son, but some signs and symptoms are prevalent in these 
patients, including developmental delay, seizure, visual 
disturbances, abnormal muscle tone, the decreased co-
ordination of movements, and swallowing and chewing 
problems [2]. Currently, there is no specific treatment 
for ACC-related debilities; however, some medical and 
educational services can improve disabilities in patients 
with ACC.

A multidisciplinary team, including neurologists, psy-
chiatrists, geneticists, occupational medicine specialists, 
speech and language pathologists, music therapists, and 
social workers, could be very helpful in this regard [3].

Materials and Methods

In this cross-sectional study, 62 patients with ACC 
referred to subspecialty clinics of pediatric neurology, 
Isfahan University of Medical Sciences, Isfahan City, 
Iran, were included from March 2016 to January 2019. 
The inclusion criteria included all patients with complete 
ACC. The patients with suspected or proven-acquired 

CNS damage were excluded. Written consent was taken 
from the patient’s family for using their data in this study. 
At first, a pediatric neurologist examined all the included 
patients. For all the patients, a questionnaire related to 
the patient’s data, including demographic and personal 
information, familial history, the presence of epilepsy, 
speech disorders, visual impairment, hearing deficit, 
swallowing difficulty, behavioral problem, and devel-
opmental status according to developmental screening 
test (Denver II), was completed. After information pre-
paring, collecting, archiving, and entering into SPSS v. 
22, the quantitative data were shown as Mean±SD and 
qualitative data as frequency or percentage. In addition, 
the f Chi-square test was used to compare some data.

Results

In this study, 62 patients, including 29 boys and 33 girls 
with a Mean±SD age of 4.99±5.07 years, were enrolled. 
Notably, two patients were identical twins, and four cases 
had a sibling with ACC. About 82% of the patients had 
a motor delay, 80.4% mental retardation, 89.1% speech 
delay, 23.7% nutritional problems, 42.4% facial dysmor-
phic features, and 27.6% abnormal muscle tone. Among 
the associated problems, 9.3% of the patients had cardiac 
anomaly, 23.3% visual impairment, 7% hearing deficits, 
20.9% behavioral problems, and 46.5% seizure disorder.

According to the Chi-square test, there was no signifi-
cant difference between the two sexes in terms of age, 
parental affiliation, developmental delays, mental retar-
dation, speech delays, nutritional problems, dysmorphic 
features, abnormal muscle tone, congenital heart disease, 
visual problem, hearing deficit psychiatric disorders, 
epilepsy, and abnormal Electroencephalography (EEG) 
(P>0.05) (Table 1).

Discussion

In our study, the prevalence of ACC was more com-
mon in female subjects than the male ones. In a previous 
study, the prevalence rate of this disorder was about 52% 
in men [4]. In another study in 2011, out of 185486 live 
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Highlights 

● Most of the patients with agenesis of the corpus callosum have developmental delay.

● A significant percentage of these patients have dysmorphic features. 

● Epilepsy is common in patients with the agenesis of the corpus callosum.
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births, 38 cases of ACC were reported, of whom 26 cases 
were boys, and 12 cases were girls [5].

More than half of the patients in our study had geneti-
cally related parents, and consanguineous marriage was 
common among them. Notably, two patients were identical 
twins. Moreover, in two families, two children had ACC. 
The results of our study show a significant role of the ge-
netic anomaly as etiology of ACC, which is consistent with 
the results of previous studies that reported a significant 
role of genetic etiologies in patients with ACC [6-8]. 

In our study, motor developmental delay, mental retar-
dation, and speech delay were recognized as the most 
common disabilities observed in patients with ACC. 
Developmental disabilities have been reported in pre-
vious studies. In previous studies, diverse intensities of 
behavioral and neurodevelopmental disorders and men-
tal retardation have been reported in patients with ACC 

[9, 10]. In the study by Bedeschi et al. to examine the 
clinical and genetic findings of 63 patients with ACC, it 
was reported that 52 cases had some degrees of mental 
retardation [9].

In another study, among 40 patients with ACC, most 
patients had developmental delays [10]. In the study by 
Kim et al. performed on 31 patients with ACC, 4 cases 
were normal, and it was stated that the patients with 
more anomalies in the central nervous system are at a 
relatively higher risk of developmental problems [11]. 
There is no uniform prognosis for ACC because this dis-
ease is associated with a wide range of clinical manifes-
tations. The degrees of behavioral and neurodevelop-
mental disorders in ACC vary, and evidence suggested 
that other accompanying anatomical changes in the Cen-
tral Nervous System (CNS) associated with ACC have 
significant roles in the outcome.

Table 1. Demographic characteristics and neurodevelopmental outcome in the patients with agenesis of the corpus callosum 

P
Mean±SD/No. (%)

Variables
Total (n=62)Female (n=33)Male (n=29)

0.444.99± 5.075.49±6.174.47±3.64Age (y) 

0.47
18 (29.0)10 (41.7)8 (36.4)Normal delivery

Delivery type
28 (45.2)14 (58.3)14 (63.6)Cesarean section

0.3631 (54.4)18 (58.1)13 (44.8)Parental consanguinity

0.5750 (82.0)26 (81.3)24 (82.8)Motor delay

0.3445 (80.4)23 (76.7)22 (84.6)Mental retardation

0.5749 (89.1)27 (90.0)22 (88.0)Speech delay 

0.3514 (23.7)6 (20.0)8 (27.6)Nutritional problem

0.1738 (61.2)21 (63.6)17 (58.6)Facial dysmorphisms

0.239 (15.5)6 (20.7)3 (10.3)Cardiac anomaly

0.5013 (22.4)6 (20.7)7 (24.1)Visual problem

0.113 (5.2)3 (10.3)0Hearing deficit

0.0716 (27.6)11 (37.9)5 (17.2)Abnormal muscle tone

0.0616 (25.8)7 (21.0)9 (31.0)Behavioral problem

0.5030 (50.0)16 (51.6)14 (48.3)Seizure

0.3032 (53.3)18 (58.1)14 (48.3)EEG Abnormal

0.268 (12.9)5 (15.0)3 (10.3)Normal development
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In our study, 61.2% of the cases had facial dysmor-
phisms. In a previous study, the dysmorphic feature has 
been reported in more than half of the studied patients 
[9]. Furthermore, in our study, 15.5% of the patients 
had Congenital Heart Disease (CHD). In another study, 
the prevalence rate of CHD was reported as 27.6% [4]. 
Dysmorphic features and involvement of other organs in 
some patients with ACC indicated the syndromic nature 
of this disorder in this group of patients.

Abnormal muscle tone was relatively common in our 
study’s subjects. Additionally, about one-third of the pa-
tients had axial hypotonia, accompanied by spasticity of 
the limbs in a few of them. In a study, the prevalence rate 
of abnormal muscle tone was 33.5%, which was close to 
the results of our study [4].

Seizures and abnormal EEG were relatively common in 
our patients. In another study, epileptic seizures were ob-
served in 23% to 39% of patients with ACC. Of note, the 
most common type of seizure was infantile spasm [12].

In our study, behavioral problems were observed in 
25% of the patients. One study found that one-third of 
patients with ACC also have psychiatric disorders [13]. 
Many psychiatric conditions are associated with ACC 
and callosal dysfunction, including schizophrenia, au-
tism, and attention deficit hyperactivity disorders [8].

In our patients, 13% had normal mental development 
and cognitive function. Moreover, all the cases with nor-
mal or near-normal cognitive development had isolated 
ACC and no facial dimorphism or organ involvement 
suggestive of syndromic anomaly. In previous studies, 
normal or near-normal development has been reported in 
7% to 25% of patients with ACC [1, 3, 11]. Patients with 
syndromic disorders have varying degrees of develop-
mental abnormalities, but in isolated cases of the corpus 
callosum, a developmental function may be normal or 
relatively normal only in some patients.

Conclusion

ACC is a type of brain dysgenesis with diverse clini-
cal manifestations. In this study, the prevalence of devel-
opmental delays, speech and language disorders, mental 
retardation, facial dysmorphisms, seizures, and abnormal 
muscle tone were common in the patients with agenesis 
of the corpus callosum. Notably, one of the limitations 
of this study was the impossibility of advanced genetic 
studies to determine the underlying genetic derangement. 
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