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CASE REPORT

Social anxiety disorder in an adolescent 
with agenesis of the corpus callosum: a case 
report
Runnan Yang1, Yuan Cao2,3, Danmei He4, Wen Dang4, Changjian Qiu1* and Wei Zhang1*   

Abstract 

Background: The agenesis of corpus callosum (ACC) could impair the connectivity of the hemispheres of the cer-
ebral cortex and cause cognitive impairments, social and behavioral issues, and even psychiatric disorders. Although 
social deficits are common in ACC patients, it is rare for a social anxiety disorder to occur.

Case presentation: To report a 17-year-old adolescent with complete ACC associated with social anxiety disorder, 
depression, impulsive behavior, and other neurodevelopmental defects such as intellectual disabilities. His avoidance 
and fear were improved after treatment with sertraline.

Conclusions: This is the first report of social anxiety disorder in ACC patients. The possible relationship between brain 
structural abnormities and anxiety syndrome should be investigated in more studies.
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Background
The corpus callosum, consisting of over 190 million 
axons, is like a bridge connecting the two cerebral hemi-
spheres, which is associated with transferring and inte-
grating meaningful information of the brain [1]. The 
agenesis of the corpus callosum (ACC) is a rare congeni-
tal anomaly with the prevalence varied from 0.02% to 
0.7% in the general population [2–5]. Depending on the 
extent of absence, it can be divided into total or partial 
agenesis of the corpus callosum. According to its imag-
ing manifestation, the ACC can be divided into the com-
plex ACC when additional abnormalities, such as absent 
cavum septum pellucidum (CSP), ventriculomegaly, gray 
matter heterotopia (GMH), cerebellar abnormalities, pol-
ymicrogyria [6–9] were detected, and isolated ACC that 

no additional abnormalities were found [4]. The underly-
ing risk factors of ACC can be, for example, gene muta-
tions, disturbance of metabolism, intrauterine infections, 
and exposure to toxic substances such as alcohol [10].

The partial  or  total absence of corpus callosum can 
result in deficits in social functioning including emo-
tion recognition, language comprehension, theory of 
mind [11], executive function impairment, and behav-
ioral problems [10–13]. Besides, patients would be put 
at risk of mental retardation and have a worse outcome 
than isolated ACC if they had a complex ACC problem 
[14]. Some studies suggested that the prevalence of cal-
losal disorders among children with intellectual disabili-
ties was at approximately 2–3% [15–17]. Also, it’s worth 
mentioning that ACC syndrome may overlap with the 
profile of autism spectrum disorder (ASD) for they both 
display social, attentional, and behavioral problems. And 
experts had investigated that among children and adoles-
cents with ACC, 35–50% of them showed obvious autis-
tic symptomatology [18].
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Until now, studies have reported the comorbidity of 
ACC with schizophrenia [1, 19–21], depression disorder 
[22, 23], bipolar disorder [24], and even personality dis-
order [24]. Notably, social difficulties existed in ACC and 
also are characterized in social anxiety disorder (SAD). 
The key features of SAD are intense fear of social situa-
tion and anxious about being negatively evaluated [25]. 
It affects more subjective distress in male compared 
to female [26, 27]. The etiology of SAD can be associ-
ated with brain structural and functional changes (e.g., 
overactive of fear circuit) [28, 29]. Nonetheless, a link 
between SAD and ACC has not been reported yet. Thus, 
it is of great importance to report this case.

Case presentation
A 17-year-old teenager was admitted to our hospital for 
unwillingness to interact with others and associated with 
a depressed mood. He was a full-term natural infant at 
his birth without a family history of psychiatric disorders. 
He was a left-behind child raised by his grandparents and 
sisters. Family members had noticed that the boy was an 
introvert and hardly interacted with his classmates when 
he was in elementary school. Besides, he shows poor aca-
demic performance which might be due to his learning 
difficulties. At the age of 14 years old, the behavior prob-
lem showed up. He took things away from stores without 
paying for them several times but had no awareness of the 
faults. The store owner once called the police, and then 
his father beat him hard. Since then, he began to be with-
drawn and reluctant to go to a place where there were 
many people. He feared his inappropriate behavior would 
allow him to be judged and punished again. He often cov-
ered his eyes with his hands so that he can avoid eye con-
tact when he met unfamiliar people. He usually stayed at 
home alone playing video games. He was diagnosed with 
autism spectrum disorder at the age of 15 years old and 
received sertraline and risperidone for treatment. How-
ever, he still feared interacting with unfamiliar people 
but was able to communicate with his mother or sisters. 
Also, he easily showed irritability and hostility towards 
his father. After graduating from junior high school, he 
moved to the city where his mother living, and had a new 
environment to make a living. However, he turned to 
feeling worthless and had suicide ideation 2 months prior 
to admission.

On hospital admission, his general and neurological 
examination were normal. Two experienced psychia-
trists observed nervous looks, blushed, avoiding eye con-
tact, a decrease of speech, hypobulia, and depression. He 
showed shyness and tension and hid his face when sitting 
around with his teenage roommates. But he could have 
a normal conversation and be relaxed when staying with 
his sister alone.

Routine blood analyses were normal. The patient’s 
score on Raven’s Standard Progressive Matrices was 21, 
which percentile rank was 4%, equal to Intelligence Quo-
tient (IQ) score was 74. It suggested that the boy had 
intellectual disabilities. The Mini-Mental State Examina-
tion (MMSE) score was 18. The electrocardiogram (ECG) 
and electroencephalogram (EEG) were normal. Brain 
Magnetic resonance imaging (MRI) demonstrated a par-
tial defect of the body of corpus callosum, absent septum 
pellucidum, and connected lateral ventricles. Besides, 
the short superior vermis of the cerebellum and upward 
displacement of the tentorium can be observed. Moreo-
ver, there were microgyria and polymicrogyria of bilat-
eral frontal-parietal lobes. The shape of the sulci was also 
involved (Fig. 1).

During hospitalization, this boy showed marked anxi-
ety and persistence avoidance that was provoked by social 
situations involving peers and adults. And fear of judge-
ment by others for his inappropriate acting way. Accord-
ing to the fifth edition of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5), he was consid-
ered as have a SAD [30]. Moreover, he has no restricted 
or repetitive behavior pattern and showed a recipro-
cal communication form when interacting with familiar 
people. Given this, we exclude the diagnosis of ASD. We 
began the administration of sertraline 50 mg per day to 
him. We observed the distinct social avoidance, he had 
a shy look and refused to interact when teenage patients 
invited him to play. Especially when we went rounds, 
he started covering his face with his hands and blushed, 
we could not have an effective conversation because he 
either rarely spoke or answered with “I don’t know, go 
ask my sister”. Still, he showed harmonious behavior and 
emotional reactions when playing with his sister. He was 
treated with sertraline 100 mg daily one week later. His 
mood brightened but the situation of social avoidance 
still existed.

One month after discharge, we learned via the follow-
up phone call that the boy’s depressed mood lightened 
and his sister noticed that he no longer covered his face 
when walking on the street. He seemed more relaxed but 
still showed irritability to his parents. The boy had an 
outpatient visit two months after discharge. He rarely had 
eye contact with strangers, but he was not looking obvi-
ous sheepish and didn’t cover his face anymore. “I feel 
much better”, he answered us. We encourage him to con-
duct social skill-training with the assistance of his sister.

Discussion and conclusions
Here we reported a 17-year-old Chinese juvenile who was 
suffering from ACC with comorbid social anxiety disor-
der, and accompanied by behavior problems, psychiat-
ric symptoms. Individuals with ACC would suffer from 
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social function deficiency. The ACC caused callosal con-
nectivity reduction may result in the decrease of informa-
tion processing and impair cognition development, thus 
limiting the capacity of the theory of mind [11], humor 
comprehension [31], facial expression understanding 
[32]. To explore anxiety disorders in ACC patients, we 
searched the ACC cases with anxiety published previ-
ously, and the summary is shown in Table 1. To the best 
of our knowledge, this is the first case of ACC with SAD.

In terms of the pathological mechanism of social anxi-
ety disorder, according to the research [25], poor social 
skills are independent risk factor of social anxiety. It espe-
cially may play a critical role in maintaining social phobia 
in children than it does in adults. Besides, genetic influ-
ence cannot be ignored. Prior twin studies and recent 
genome-wide association analysis (GWAS) study had 
revealed that SAD has a heritability basis [37, 38], shared 
genetic risk with extraversion. That is, children with high 
behavioral inhibition (BI), which refers to caution, fear, 
low rate of approach, and passive withdrawal in novel sit-
uations [39], may evolve to social phobia in their growth. 
ACC is often associated with those psychiatric disor-
ders with social behavior deficits, such as autism and 

schizophrenia. The research of the complex mechanism 
of ACC suggested that the modifier genes that affect cal-
losal formation may overlap with genes that lead to men-
tal disorders [40]. And studies have shown that the risk of 
social anxiety in first-degree relatives of autism patients 
increased tenfold than that in relatives of patients with 
other neurodevelopmental disorders (e.g., Down’s syn-
drome) [41]. It is possible that ACC disease significantly 
increased the risk of social anxiety disorder. Indeed, more 
research is needed to detect the possibility of comor-
bidity. What’s more, the changes of brain networks in 
both diseases seem to have something in common. The 
resting-state functional connectivity research of ACC 
patients demonstrated that impaired functional connec-
tion occurred in dorsolateral pre-frontal (DLPFC), pos-
terior cingulate cortex (PCC), posterior parietal cortex 
(PPC), and parietal-occipital (PO) cortices regions [42, 
43]. Alternatively, it is common that a reduced volume of 
the right ventral anterior cingulate gyrus and left inferior 
frontal gyrus in anxiety disorders [44].

There are some limits in this case. First, it was difficult to 
determine whether social deficits belong to primary ACC 
symptoms or the comorbidity of ACC. Second, we did 

Fig. 1 Brain MRI examination of a 17-year-old boy on admission. A and B axial T1-weighted images and T2-weighted images, showing absent 
septum pellucidum, connected lateral ventricles, and enlarged pedunculus posterior. C and D sagittal T2WI FLAIR images, presenting partial defect 
of the body of corpus callosum. And the cerebral convolutions adjacent to the absent corpus callosum region enlarged and shifted downward
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not conduct a functional MRI test, which limits the rich-
ness of the results. Third, we are failing to follow patients 
for long-term so that we cannot acquire the condition 
changes and therapeutic effect. Finally, we collect history 
mostly depending on the verbal report of the patient’s fam-
ily, which may not be able to explain his inner experience.

In summary, this is the first report of an ACC patient com-
bined with social anxiety disorder. The relationship between 
structural abnormalities of the brain in stress-related disor-
der and congenital developmental disorder remains unclear. 
There is a need for prospective studies in the future.
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