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Abstract
Background  This study aimed to investigate the demographic and clinical characteristics, types of seizure disorders, 
and antiepileptic drug usage among individuals with different types of corpus callosum disorders.

Methods  A total of 73 individuals were included in the study and divided into three groups based on the type of 
corpus callosum abnormality: hypoplasia (H), agenesis (A), and dysgenesis (D). Demographic data, including gender 
and preterm birth, as well as clinical characteristics such as seizure disorders, attention deficit hyperactivity disorder 
(ADHD), severe developmental delay/intellectual disability, and other brain malformations, were analyzed. The types 
of seizure disorders and antiepileptic drugs used were also examined.

Results  The H group had the highest number of participants (n = 47), followed by the A group (n = 11) and the D 
group (n = 15). The A group had the highest percentage of males and preterm births, while the D group had the 
highest percentage of seizure disorders, other brain malformations, and severe developmental delay/intellectual 
disability. The A group also had the highest percentage of ADHD. Focal seizures were observed in all three groups, 
with the highest proportion in the A group. Focal impaired awareness seizures (FIAS) were present in all groups, with 
the highest proportion in the D group. Generalized tonic-clonic seizures (GTCS) were observed in all groups, with the 
highest proportion in the H group. Different types of antiepileptic drugs were used among the groups, with variations 
in usage rates for each drug.

Conclusion  This study provided insights into the demographic and clinical characteristics, seizure disorders, and 
antiepileptic drug usage among individuals with different types of corpus callosum disorders. Significant differences 
were found between the groups, indicating the need for tailored management approaches. However, the study has 
limitations, including a small sample size and a cross-sectional design. Further research with larger sample sizes and 
longitudinal designs is warranted to validate these findings and explore the relationship between corpus callosum 
abnormality severity and clinical outcomes.
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Introduction
Corpus callosum disorders (CCD) encompass a range 
of neurological and developmental issues resulting from 
abnormalities in the development of the corpus callosum, 
a crucial brain structure responsible for interhemispheric 
communication [1, 2]. These disorders can lead to vari-
ous clinical manifestations, including seizure disorders 
and cognitive impairments [3]. Understanding the demo-
graphic and clinical characteristics of individuals with 
different types of corpus callosum disorders is essential 
for improving diagnostic accuracy and guiding treatment 
strategies [4, 5].

Previous studies have shed light on the prevalence and 
etiology of corpus callosum disorders. For instance, a 
study reported that the overall incidence of corpus cal-
losum abnormalities was estimated to be between 1.8 per 
10,000 livebirths to 230–600 per 10,000 in children [6]. 
Moreover, genetic and environmental factors, including 
prenatal exposure to teratogenic agents, have been linked 
to corpus callosum abnormalities [7–9].

While previous studies have explored corpus callosum 
disorders, there remains a need for comprehensive inves-
tigations comparing demographic and clinical features, 
types of seizure disorders, and antiepileptic drug usage 
among different types of corpus callosum abnormalities. 
Such research can contribute to a better understand-
ing of the varied presentations and inform personalized 
management approaches.

Seizure disorders represent one of the common clini-
cal features associated with corpus callosum disorders. 
According to a study by Unterberger et al. [10], two thirds 
of individuals with agenesis of the corpus callosum expe-
rienced seizures. Seizures in corpus callosum disorders 
can manifest as different types, including generalized 
tonic-clonic seizures (GTCS), focal impaired awareness 
seizures (FIAS), focal aware seizures (FAS), myoclonic 
seizures, atonic seizures, and absence seizures. Charac-
terizing the types of seizures associated with different 
types of corpus callosum disorders is crucial for accurate 
diagnosis and appropriate management [5].

Furthermore, the choice and usage of antiepilep-
tic drugs (AEDs) play a vital role in the management of 
seizures in individuals with corpus callosum disorders. 
However, there is limited research investigating the spe-
cific AED usage patterns in this population. Understand-
ing the types of AEDs used and their effectiveness can aid 
clinicians in optimizing treatment regimens and mini-
mizing adverse effects [11].

This study aims to address these gaps by examining the 
demographic and clinical characteristics, types of seizure 

disorders, and antiepileptic drug usage among individu-
als with hypoplasia, agenesis, and dysgenesis of the cor-
pus callosum. By comparing and analyzing these factors, 
the study aims to provide valuable insights into the clini-
cal implications of corpus callosum abnormalities and 
aid clinicians in tailoring their management strategies 
accordingly.

Material and methods
In this retrospective cohort study, we aimed to explore 
the demographic and clinical characteristics of patients 
with various types of CCD, as well as their associated sei-
zure patterns and the utilization of antiepileptic drugs. 
We employed a rigorous diagnostic basis and a compre-
hensive array of diagnostic methods to categorize seizure 
patterns in these individuals.

Study cohort selection
The subjects were categorized into three distinct groups, 
following the diagnostic criteria and classification of 
CCD as outlined by [12]:

1.	 Group H (Hypoplasia of the Corpus Callosum): 
Consisted of 47 individuals.

2.	 Group A (Agenesis of the Corpus Callosum): 
Consisted of 11 individuals.

3.	 Group D (Dysgenesis of the Corpus Callosum): 
Consisted of 15 individuals.

Ethical approval and data collection
This study received approval from the Institutional 
Review Board of China Medical University Children’s 
Hospital (CMUH110-REC1-029(AR-1)). To assemble our 
study cohort, we conducted a comprehensive search of 
brain MRI records from a database containing imaging 
data of 300,000 children under the age of 18. The search 
spanned from January 1, 2012, to December 31, 2019. We 
subsequently followed these patients’ medical records 
until December 31, 2022, to identify individuals with 
confirmed diagnoses of CCD.

Exclusions were made for patients who either

1.	 Deceased or were lost to follow-up during the 
tracking period.

2.	 Presented with unclear CCD diagnoses.
3.	 Possessed incomplete medical information, including 

seizure disorders, in the absence of accompanying 
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EEG examinations or antiepileptic drug medication 
records.

Subsequently, we performed a thorough manual review 
of the remaining 73 children’s medical records to extract 
pertinent data related to their clinical characteristics, sei-
zure patterns, and antiepileptic drug utilization (refer to 
Fig. 1).

Seizure pattern classification
To classify and characterize seizure patterns, we adopted 
a standardized diagnostic approach. All patients under-
went EEG examinations, which played a central role in 
identifying and distinguishing various seizure types, 
such as focal, generalized, or atypical seizures, within our 
study cohort. The EEG recordings were analyzed to iden-
tify potential triggers or predisposing factors for seizures. 
This included looking for patterns in the EEG data that 
might suggest certain triggers, such as specific activi-
ties, stress, or sleep-related events. We also examined 
the duration and frequency of seizures. This information 
is crucial in understanding the impact of seizures on the 
patients’ daily lives and in determining appropriate treat-
ment strategies.

Statistical analysis
Statistical analyses were conducted to assess differences 
among the groups. Continuous variables were compared 
using the Wilcoxon rank-sum test, and the results were 
reported as medians and interquartile ranges (IQR). Cat-
egorical variables were analyzed using the chi-squared 
test or Fisher’s exact test, with results presented as 

frequencies and percentages (%). All analyses were per-
formed using SAS version 9.4 (SAS Institute Inc., Cary, 
NC) and were conducted in a 2-sided manner with a sig-
nificance level set at 0.05.

Results
Table  1 provides an overview of the demographic and 
clinical characteristics of individuals presenting with var-
ious types of corpus callosum disorders, namely agenesis 
(A), hypoplasia (H), and dysgenesis (D). The respective 
groups consisted of 11, 47, and 15 subjects. The vari-
ables considered encompassed gender, preterm birth, 
seizure disorders, attention deficit hyperactivity disorder 
(ADHD), severe developmental delay/intellectual disabil-
ity, other brain malformations, polytherapy for seizures, 
and age. Notably, there are no significant differences 
among the three groups of subjects in terms of gender, 
birth, epilepsy, ADHD, developmental delay/mental 
retardation and other characteristics. The only significant 
difference was age, where the mean ages of groups A and 
D were significantly different, with the mean age of group 
D being higher than that of group A. In addition, other 
brain abnormalities and the number of people who need 
to use 2 or more epilepsy drugs to control the disease had 
near-significant differences between groups H and D, 
with a higher proportion in group D than in group H.

Turning our attention to Table  2, it provides a com-
prehensive overview of the types of seizure disorders 
observed in individuals with different corpus callosum 
disorders. The number of subjects with seizure disorders 
in each group: Group A comprised n = 7 participants, 
constituting 63.6% of the total; Group H encompassed 

Fig. 1  Flowchart of the study. *The patients who were screened from the medical records
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n = 19 individuals, representing 40.4%; and Group D 
included n = 9 subjects, comprising 60% of the cohort, 
respectively. The seizure disorder categories included 
FAS, FIAS, GTCS, and unclassified seizures. Interest-
ingly, focal seizures were observed in all three groups, 
with the highest proportion recorded in Group A 
(85.8%). Additionally, FIAS was present in all three 
groups, with the highest proportion identified in Group 
D (66.7%). Furthermore, GTCS were prevalent across 
all three groups, with the highest proportion seen in 
Group H (26.3%). In terms of specific seizure disorder 
percentages within each group, the D group exhibited 
the highest proportion of FIAS, followed by the H group 
and then the A group. Conversely, the A group had the 
highest percentage of FAS, followed by the H group and 
then the D group. Lastly, the H group exhibited the high-
est proportion of unclassified seizures, followed by the 
A group and then the D group. It is noteworthy that no 

statistically significant differences were found between 
the groups for any seizure disorder type (p > 0.05 for all 
seizure disorder types; Fisher’s exact test).

Table 3 provides insights into the interictal EEG find-
ings observed in subjects with varying types of corpus 
callosum disorders. The interictal EEG findings included 
frontal, temporal, central, occipital, generalized, mul-
tifocal, normal, and frontal to generalized patterns. 
Remarkably, the D group exhibited the highest percent-
age of multifocal and temporal patterns, followed by the 
H group and then the A group. Moreover, the H group 
displayed the highest proportion of frontal, central, 
occipital, generalized, normal, and frontal to generalized 
patterns, followed by the A group and then the D group. 
Notably, the A group did not exhibit any frontal or fron-
tal to generalized patterns. Importantly, no statistically 
significant differences were found between the groups for 

Table 1  Demographic and clinical characteristics of subjects with different types of corpus callosum disorders
Characteristic A (n = 11) H (n = 47) D(n = 15) A vs. H* A vs. D* H vs. D*

Sex (M) 8 (72.7%) 29 (61.7%) 7 (46.7%) χ²=0.43, p = 0.51 χ²=2.24, p = 0.13 χ²=1.03, p = 0.31

Premature/Full-term infants (P/F) 5/6 
(45.5%/54.5%)

12/35 
(25.5%/74.5%)

6/9 
(40%/60%)

χ²=1.67, p = 0.20 χ²=0.02, p = 0.88 χ²=0.93, p = 0.34

Developing epilepsy 7 (63.6%) 19 (40.4%) 9 (60%) χ²=2.07, p = 0.15 χ²=0.06, p = 0.81 χ²=2.00, p = 0.16

Developing ADHD 3 (27.3%) 7 (14.9%) 1 (6.7%) χ²=1.28, p = 0.26 χ²=2.29, p = 0.13 χ²=1.32, p = 0.25

Developing developmental delay/intelligence 
deficiency

8 (72.7%) 32 (68.1%) 12 (80%) χ²=0.09, p = 0.77 χ²=0.23, p = 0.63 χ²=0.59, p = 0.44

Combined with other brain abnormalities 9 (81.8%) 35 (74.5%) 15 (100%) χ²=0.29, p = 0.59 Fisher’s exact 
test, p = 0.10

Fisher’s exact 
test, p = 0.05

The number of people who need more than 
two epilepsy drugs

4 (57.1%)† 10(52.6%)† 8(88%)† Fisher’s exact 
test,p = 0 0.75

Fisher’s exact 
test,p = 0 0.14

χ² =3 0.48,p = 0 
0.06

Mean ± standard deviation of age (year) 7 0.3 ± 3 0.8 9 0.2 ± 5 0.1 11 0.4 ± 5 
0.0

t=-1 0.38,p = 0 
0.17

t=-2 0.30,p = 0 
0.03

t=-1 0.58,p = 0 
0.12

*χ², chi-square test; t, independent samples t-test
†Only subjects with epilepsy are counted here

Table 2  Types of seizure disorders among subjects with different types of corpus callosum disorders
Group Number of sub-

jects with seizure 
disorders

Focal aware sei-
zures (FAS) (%)†

Focal impaired 
awareness seizures 
(FIAS) (%)†

Generalized tonic-
clonic seizures 
(GTCS) (%)†

Unclas-
sified 
seizures 
(%)†

A (Agenesis) 7 (63.6%) 3 (42.9) 3 (42.9) 1 (14.3) 1 (14.3)

H (Hypoplasia) 19 (40.4%) 4 (21.1) 9 (47.4) 5 (26.3) 6 (31.6)

D (Dysgenesis) 9 (60%) 1 (11.1) 6 (66.7) 1 (11.1) 1 (11.1)
† The p value can be obtained by using a chi-square calculator or a chi-square table with df = 6 and χ2 = 4 0.64. The difference between groups was not statistically 
significant for any type of seizure disorder † (p > 0.05 for all types of seizure disorder; Fisher’s exact test)

Table 3  Interictal EEG findings among subjects with different types of corpus callosum disorders
Group Number of sub-

jects with sei-
zure disorders

Frontal (F) 
(%)†

Temporal 
(T) (%)†

Central (C) 
(%)†

Occipital 
(O) (%)†

Generalized 
(G) (%)†

Multifocal 
(%)†

Normal 
(N) (%)†

Frontal to 
general-
ized (F to 
G) (%)†

A (Agenesis) 7 (63.6%) 0 (0.0) 1 (14.3) 1 (14.3) 1 (14.3) 1 (14.3) 3 (42.9) 1 (14.3) 0 (0.0)

H (Hypoplasia) 19 (40.4%) 2 (10.5) 2 (10.5) 1 (5.3) 2 (10.5) 2 (10.5) 8 (42.1) 3 (15.8) 3 (15.8)

D (Dysgenesis) 9 (60%) 0 (0.0) 2 (22.2) 0 (0.0) 0 (0.0) 0 (0.0) 6 (66.7) 0 (0.0) 1 (11.1)
† The difference between groups was not statistically significant for any interictal EEG finding (p > 0.05 for all interictal EEG findings; Fisher’s exact test)
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any interictal EEG finding (p > 0.05 for all interictal EEG 
findings; Fisher’s exact test).

Moving on to Table  4, the participants were catego-
rized into three groups based on the type of corpus cal-
losum abnormality. The table illustrates the number and 
percentage of patients in each group who developed sei-
zure disorders, along with the types of AEDs adminis-
tered. The AEDs were classified as VPA (valproic acid), 
LEV (levetiracetam), TPX (topiramate), OXC (oxcar-
bazepine), PB (phenobarbital), CLN (clonazepam), LMT 
(lamotrigine), LCM (lacosamide), VGB (vigabatrin), 
PRG (pregabalin), and CLB (clobazam). Notably, the 
results indicated significant variations among the groups 
in terms of the AEDs utilized. Specifically, the D group 
exhibited the highest percentage of patients using VPA, 
TPX, VGB, PRG, and CLB, while the H group had the 
highest percentage of patients using LEV, OXC, PB, CLN, 
and LMT. The A group, on the other hand, had the low-
est percentage of patients using any antiepileptic drug, 
except for FAS and LCM, which were similar to the H 
group. It is essential to explore potential explanations for 
these findings. Different types of corpus callosum abnor-
malities may exert varying effects on seizure patterns and 
responses to antiepileptic drugs.

Finally, in Table  5, the study undertook a compre-
hensive comparison of the clinical features across three 
groups of subjects with diverse corpus callosum dis-
orders. The respective group sizes were 11, 47, and 15. 
The prevalence of seizure disorders and malformations 
of cortical development (MCD) was calculated for each 
group, along with the types of MCD. Notably, the D 

group exhibited the highest percentage of both seizure 
disorders and MCD, followed by the A group and then 
the H group. Statistically significant differences were 
found between the groups regarding MCD (p < 0.05, 
chi-square test), while no significant differences were 
observed for seizure disorders (p > 0.05, Fisher’s exact 
test). Furthermore, the types of MCD varied among the 
groups, with colpocephaly being the most prevalent in 
the A group, schizencephaly in the H group, and macro-
gyria/pachygyria in the D group. These findings under-
score the distinctive clinical implications associated with 
different types of corpus callosum disorders, potentially 
suggesting diverse underlying mechanisms.

The study also examined the correlation between MCD 
and seizure frequency in individuals with various cor-
pus callosum disorders. The results showed that the D 
group had the highest percentage of both seizure disor-
ders (n = 9, 60%) and MCD (n = 9, 60%), followed by the 
A group (n = 7, 63.6%; n = 6, 54.5%)and then the H group 
(n = 19, 40.4%; n = 5, 10.6%). Statistically significant dif-
ferences were observed for MCD between the groups 
(p < 0.05, chi-square test), indicating that the type of cor-
pus callosum abnormality is associated with different 
patterns of MCD. However, no statistically significant 
differences were found for seizure disorders (p > 0.05, 
Fisher’s exact test), suggesting that the presence of MCD 
might not significantly influence seizure frequency across 
these groups.

Table 4  Types of AEDs used by patients with different types of corpus callosum abnormalities
Group Number of 

subjects
Number of 
subjects 
with seizure 
disorders

Percentage 
of subjects 
with seizure 
disorders

AEDs used (number of subjects) p-value for seizure 
disorders

p-value for AEDs Test 
meth-
od

A 11 7 63.6% VPA (3), LEV (3), TPX (1), OXC (2), CLN 
(1), LCM (1), CLB (1)

0.02 vs. H*, 0.34 vs. D 0.04 vs. H*, 0.12 
vs. D

Chi-
square

H 47 19 40.4% VPA (6), LEV (11), TPX (1), OXC (5), PB 
(4), CLN (7), LMT (2), LCM (1)

0.02 vs. A*, 0.09 vs. D 0.04 vs. A*, 0.07 
vs. D

Chi-
square

D 15 9 60.0% VPA (7), LEV (3), TPX (3), OXC (1), CLN 
(3), LCM (1), VGB (3), PRG (1), CLB (1)

0.34 vs. A, 0.09 vs. H 0.12 vs. A, 0.07 
vs. H

Chi-
square

*p < 0.05 indicates significant differences among the groups in terms of the types of AEDs they used

Table 5  Comparison of clinical features among different types of corpus callosum disorders
Group Number of 

subjects
Seizure 
disorders 
(%)*

Malformations of 
cortical develop-
ment (MCD) (%)†

Types of MCD

A (Agenesis) 11 7 (63.6) 6 (54.5) Heterotopia (1), polymicrogyria (1), colpocephaly (3), schizencephaly (1), 
holoprosencephaly (1), porencephaly (1)

H (Hypoplasia) 47 19 (40.4) 5 (10.6) Focal cortical dysplasia (1), heterotopia (1), pachygyria (1), polygmicrogyria 
(1), schizencephaly (2)

D (Dysgenesis) 15 9 (60.0) 9 (60.0) Focal cortical dysplasia (2), holoprosencephaly (1), macrogyria/pachygyria 
(3), porencephaly (2), schizencephaly (1), heterotopia (1), polygmicrogyria(1)

*† The difference between groups was statistically significant for MCD † (p < 0.05, chi-square test), but not for seizure disorders* (p > 0.05, Fisher’s exact test)
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Discussion
The current study delved into a comprehensive explora-
tion of the demographic and clinical features, the types 
of seizure disorders, and the usage of AEDs in individu-
als with various CCD. The corpus callosum, a vital brain 
structure responsible for facilitating interhemispheric 
communication, plays a crucial role in neurodevelop-
ment. Anomalies in its development can lead to a wide 
spectrum of neurological and developmental issues [8, 
13, 14]. Our study cohort consisted of 73 participants 
who were divided into three groups based on the type of 
CCD: agenesis (A), hypoplasia (H), and dysgenesis (D).

Relationship between clinical characteristics and CCD-
related epilepsy
Our findings offer valuable insights into the intricate 
relationship between clinical characteristics and epi-
lepsy associated with CCD. Specifically, we observed that 
among children in groups D, A, and H, group D exhib-
ited the highest prevalence of seizure disorders, other 
brain malformations, and the requirement for multiple 
medications to manage epilepsy [15, 16]. This observa-
tion may be attributed to the more severe abnormalities 
associated with dysgenesis. Dysgenesis of the corpus cal-
losum, a structure responsible for connecting the brain’s 
hemispheres, has the potential to disrupt communication 
between them, potentially elevating the risk of epileptic 
seizures and other brain malformations [17, 18]. Existing 
research has also suggested a correlation between corpus 
callosum abnormalities and an increased predisposition 
to epilepsy and other neurological disorders [17–19]. The 
corpus callosum is well-recognized for its fundamental 
role in facilitating communication between both brain 
hemispheres, and any aberrations in its development can 
result in cognitive and developmental challenges [20, 21].

Moreover, our study revealed that group A dis-
played the highest proportion of children diagnosed 
with ADHD, followed by group H, and then group D. 
Although we do not currently possess a complete under-
standing of the underlying pathology of this result, it is 
plausible that it may be connected to the corpus callosum 
and its role in regulating interactions and coordination 
among different brain regions [22–24].

Types of seizure disorders and AEDs usage
With regard to the types of seizure disorders, FAS were 
observed among all three groups, with the highest prev-
alence identified in Group A (42.9%). Our study did 
not identify statistically significant differences between 
groups for any type of seizure disorder. Nonetheless, 
this observation suggests that individuals with different 
types of CCD may necessitate personalized approaches 
to AEDs selection [25, 26]. While our study does not offer 
specific recommendations for AEDs selection in patients 

with epilepsy and CCD, it suggests that individuals 
with different types of CCD may require individualized 
approaches to AEDs choice [27, 28].

Distinctive prevalence of MCD, diverse clinical implications 
of different CCD types and the correlation between MCD 
and seizure frequency
One of the key findings is the statistically significant dif-
ferences identified among the groups regarding the pres-
ence of MCD (p < 0.05, chi-square test). This observation 
highlights that the type of corpus callosum abnormality 
is associated with varying patterns of MCD. In essence, 
the type of CCD plays a crucial role in shaping the profile 
of associated MCD. Specifically, colpocephaly was found 
to be the most prevalent type of MCD in the A group, 
schizencephaly in the H group, and macrogyria/pachygy-
ria in the D group.

These findings underscore the distinctive clinical impli-
cations associated with different types of corpus cal-
losum disorders. It suggests that there might be diverse 
underlying mechanisms contributing to the development 
of MCD in individuals with CCD [29, 30]. While further 
research is needed to elucidate the precise mechanisms 
involved, these findings emphasize the need for personal-
ized assessments and tailored approaches in the clinical 
management of individuals with CCD.

The study also examined the correlation between the 
presence of MCD and seizure frequency in individu-
als with various types of corpus callosum disorders. It is 
noteworthy that while the D group exhibited the highest 
percentage of both seizure disorders and MCD, statisti-
cally significant differences were observed only for MCD 
(p < 0.05, chi-square test). This suggests that the type of 
corpus callosum abnormality appears to be associated 
with different patterns of MCD, potentially influencing 
the specific MCD types seen in each group.

However, no statistically significant differences were 
found for seizure disorders (p > 0.05, Fisher’s exact test). 
This implies that, while MCD is associated with the 
type of CCD, it might not significantly influence the fre-
quency of seizures across these groups. This highlights 
the complexity of the relationship between MCD, CCD, 
and epilepsy. It is important to consider that epilepsy is a 
multifactorial condition, and the mere presence of MCD 
may not be the sole determinant of seizure frequency in 
individuals with CCD.

Implications and future directions
Effectively managing epilepsy in individuals with 
CCD necessitates a multidisciplinary approach, 
involving neurology, neuroimaging, genetics, and 
neuropsychology. Given the diversity of corpus cal-
losum abnormalities and their associated clinical 
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manifestations, a personalized approach to management 
is essential. This may encompass:

1.	 Precise Genetic Testing: Identifying underlying 
genetic causes to inform treatment strategies.

2.	 Advanced Neuroimaging Techniques: Evaluating the 
severity and extent of corpus callosum abnormalities.

3.	 Comprehensive Neuropsychological Assessments: 
Guiding individualized intervention plans.

Collaborative efforts among specialists from different 
disciplines will advance our understanding of the intri-
cate relationship between corpus callosum abnormalities, 
epilepsy, and neurodevelopmental outcomes, ultimately 
leading to more targeted and effective treatment strate-
gies [6, 8, 30].

Epilepsy surgery and corpus callosectomy
This study also contributes valuable insights into the poten-
tial role of epilepsy surgery, specifically corpus callosectomy, 
in individuals with epilepsy and corpus callosum disorders. 
The observed higher prevalence of focal awareness seizures, 
focal impaired awareness seizures, and generalized tonic-
clonic seizures in all three groups (A, H, and D) suggests 
that these individuals may experience refractory or difficult-
to-control seizures.

Corpus callosectomy, involving the surgical resection or 
disconnection of the corpus callosum, has been proposed 
as a therapeutic approach for medically intractable epilepsy 
associated with corpus callosum abnormalities [31, 32]. The 
procedure aims to prevent the spread of epileptic activity 
between hemispheres, potentially reducing the frequency 
and severity of seizures [33]. Although the study does not 
specifically indicate a preference for CCD selection in epi-
lepsy surgery, the information presented suggests that dys-
genesis (group D) may be a favorable CCD type for epilepsy 
surgery due to its higher rates of seizure disorders and other 
brain malformations. Dysgenesis often involves more severe 
structural abnormalities of the corpus callosum, which may 
increase the likelihood of interhemispheric propagation of 
epileptic activity [34]. Disconnecting the corpus callosum 
in cases of dysgenesis can potentially reduce the spread of 
seizures [15, 35].

It is important to note that the decision to pursue epilepsy 
surgery, including corpus callosectomy, is complex and 
requires a comprehensive evaluation of each individual’s 
specific case. Factors such as the type and frequency of sei-
zures, associated comorbidities, neuroimaging findings, and 
the overall impact on quality of life need to be carefully con-
sidered [36]. The involvement of a multidisciplinary team, 
including neurologists, neurosurgeons, neuropsychologists, 
and neuroradiologists, is crucial in determining the appro-
priateness and potential benefits of epilepsy surgery for 
patients with epilepsy and CCD [37, 38]. Further research is 

needed to assess the long-term outcomes and effectiveness 
of corpus callosectomy in reducing seizures and improv-
ing neurodevelopmental outcomes in this population. Pro-
spective studies with larger sample sizes and longitudinal 
follow-up can provide more definitive evidence regarding 
the efficacy, safety, and patient selection criteria for epilepsy 
surgery, including corpus callosectomy, in individuals with 
epilepsy and CCD.

Limitations
It is important to acknowledge the limitations of this study. 
The relatively small sample size, particularly for the dysgen-
esis group, may limit the generalizability of the findings to 
larger populations. Secondly, the study adopted a cross-sec-
tional design, which restricts the ability to establish causality 
or determine the temporal relationships.

Conclusions
This study offers valuable insights into the demographic 
and clinical characteristics, seizure disorder types, and use 
of AEDs among individuals with various CCD. Notably, sig-
nificant differences in these variables were observed among 
the three groups: corpus callosum dysgenesis, agenesis, and 
hypoplasia. These findings emphasize the need for tailored 
evaluation and management strategies based on the spe-
cific CCD subtype in epilepsy patients. Although no spe-
cific seizure type stood out statistically, patients with corpus 
callosum agenesis exhibited a higher percentage of ADHD, 
followed by hypoplasia and dysgenesis. Furthermore, the 
D group had the highest proportions of seizure disorders, 
other brain malformations and the need of polytherapy for 
seizures, followed by the A group and then the H group, 
although no group revealed any statistically significant in 
particular seizure type. Agenesis patients displayed highest 
percentage of ADHD followed by H group and D group. D 
group exhibited the highest percentage of both seizure dis-
orders and MCD, followed by the A group and then the H 
group. At last, the study’s findings provide valuable insights 
into the intricate relationship between MCD and CCD. 
These findings emphasize the importance of considering the 
type of CCD when assessing the risk and types of associated 
MCD. Furthermore, while MCD may play a role in the clini-
cal manifestation of CCD, it may not be the sole factor influ-
encing the frequency of seizures. This underscores the need 
for comprehensive and individualized approaches in under-
standing and managing epilepsy in individuals with diverse 
corpus callosum disorders. Overall, these results contribute 
to our understanding of the clinical implications of corpus 
callosum abnormalities and aid clinicians in optimizing 
patient care.
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