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Agenesis of the Corpus Callosum, Cardiac,
Ocular, and Genital Syndrome with
Interhemispheric Cyst in an

Infant: A Case Report
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ABSTRACT

In rural India, it is fairly common for infants to be brought in with symptoms such as failure to gain weight and a history of recurrent
respiratory tract infections. Congenital Heart Disease (CHD) is often associated with various syndromes, including Down syndrome,
Turner syndrome, Holt-oram, and others. It is widely understood and practiced to investigate for other systemic and congenital
anomalies when a child is suspected or diagnosed with CHD or any other congenital condition. On the other hand, one of the most
prevalent malformations of the cerebral cortex involves the corpus callosum. The corpus callosum consists of white matter tracts
that connect the left and right cerebral hemispheres. Agenesis of the Corpus Callosum (ACC), which can be partial or complete,
may occur alone or in combination with other cerebral abnormalities. It can manifest as hypoplasia or complete absence of the
corpus callosum. In the present case report, the authors present a three-month-old infant who presented with complaints of failure
to gain weight and a history of convulsions despite being on anticonvulsant medication. Further evaluation revealed complete
agenesis of the corpus callosum on Magnetic Resonance Imaging (MRI). Additional examination findings included microcephaly,
left-sided microphthalmia, low-set ears, retrognathia, suggesting a dysmorphic facies, and a left-sided inguinal hernia. The patient
was also diagnosed with Patent Ductus Arteriosus (PDA) based on a 2D echo. The presence of multiple systemic anomalies in the
present case makes it a rare occurrence, with only a few similar cases reported.
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CASE REPORT

A three-month-old male child was brought to the Paediatrics
Department with a complaint of inability to gain weight and multiple
episodes of abnormal movements since birth. He was a 2.2 kg
weighing male infant, born out of a non consanguineous marriage
to a 24-year-old multiparous mother, with no significant medical or
antenatal history and normal antenatal scans, at term gestation via
caesarean section. There was no history of similar complaints in
the elder siblings. A history of delayed crying requiring Neonatal
Intensive Care Unit (NICU) admission due to perinatal asphyxia was
present. During his 4-day NICU stay, the patient also experienced
three episodes of neonatal seizures. An Electroencephalogram
(EEG) was performed and ruled out abnormal ictogenic discharges.

The patient was discharged on an oral anti-epileptic drug but
continued to have multiple spasm-like convulsions that lasted for a
split second, showing poor control. The patient failed to gain weight
over the next couple of months, weighing 2.2 kg at three months
of age.

During anthropometric examination, the patient had a length of
54 c¢cm and a head circumference of 34 c¢m, suggesting failure to
thrive. At the time of admission, the patient had not achieved any
developmental milestones appropriate for his age. Upon general
physical examination, the patient was vitally stable. The patient
exhibited visible microcephaly, left-sided microphthalmia, low-set
ears, and retrognathia, suggesting a dysmorphic facies, along with
a left-sided inguinal hernia when crying. No other significant external
genital malformation was noted [Table/Fig-1]. The Central Nervous
System (CNS) examination revealed a depressed anterior fontanelle
and right-sided facial deviation when crying. The CNS examination
was otherwise normal. A cardiovascular system examination revealed
a pansystolic murmur with a loud P2, best heard in the tricuspid area,
along with signs of congestive heart failure.

[Table/Fig-1]: Child showing visible dysmorphic facies with left-sided microphthalmia,
right-sided facial deviation, and retrognathia.

An abdominal examination revealed a left-sided inguinal hernia, with
the spleen and liver palpable just below the costal margin and 3 cm
below it, respectively. The respiratory system examination revealed
no significant findings. The patient underwent routine evaluation,
which did not reveal any significant findings. However, further
evaluation, including a 2D echo, showed a large 4 mm Patent
Ductus Arteriosus (PDA) [Table/Fig-2] with a left-to-right shunt,
mildly dilated left atrium and ventricle, and severe Pulmonary Artery
Hypertension (PAH) of 75 mmHg with normal biventricular function.

Abdominal and pelvic ultrasonography revealed multiple gallbladder
calculi collectively measuring 1 cm, mild splenomegaly, and evidence
of cystitis. Magnetic Resonance Imaging (MRI) of the brain [Table/
Fig-3] detected colpocephaly, complete corpus callosum agenesis,
and a 3x4 c¢cm arachnoid cyst in the right retrocerebellar region.

A comprehensive ophthalmic evaluation revealed microphthalmia
of the left eye with a normal fundus. Based on the MRI findings
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[Table/Fig-2]: A Parasternal Short Axis (PSAX) view on 2D echo showing a large
PDA (blue arrow) with a left to right shunt.

a b

[Table/Fig-3]: a) T2WI MRI, coronal section imaging reveals a hyperintense mass
lesion in the right retrocerebellar region (red arrow) with absence of corpus callosum
(yellow arrow). b) T2 axial section reveals non visualisation of corpus callosum with
disproportionate prominence of occipital horn of lateral ventricle on right-side (yellow
arrow).

and after ruling out other differentials like Chiari malformation and
Dandy-Walker malformation, the diagnosis of agenesis of the
corpus callosum, cardiac, ocular, and genital syndrome was made.
However, a thorough genetic analysis to confirm CDH2 gene
mutation was not conducted due to financial constraints.

The patient was managed symptomatically. Levetiracetam was
initiated at 30 mg/kg/day for seizure control, and Lasix was started at
2 mg/kg/day as an antifailure drug in view of the haemodynamically
significant PDA. Milk fortification and supplementation were done to
promote adequate weight gain. The patient is scheduled for PDA
ligation surgery after achieving sufficient weight gain. Subsequently,
neurosurgical intervention in the form of craniotomy or shunt surgery
will be planned once haemodynamic stability is achieved. Due to the
limited number of reported cases and lack of extensive research,
the outcome cannot be predicted accurately.

DISCUSSION

Major congenital abnormalities affect 2%-5% of newborns, and these
conditions are frequently accompanied by Neurodevelopmental
Disorders (NDDs) of varying severity [1]. Several syndromes that
include ACC as an associated feature are Arnold-Chiari malformation,
Dandy-Walker syndrome, holoprosencephaly, schizencephaly, foetal
alcohol syndrome, Apert syndrome, basal cell nevus syndrome,
Joubert syndrome, Lyon syndrome, Aicardi syndrome, certain
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chromosomal several

mutations [2].

rearrangements, trisomies, and gene

A rare syndromic disorder, Agenesis of Corpus callosum, Cardiac,
Ocular, and Genital Syndrome (ACOGS), is characterised by
global developmental delay, intellectual disability, ACC, craniofacial
dysmorphisms, and ocular, cardiac, and genital anomalies. ACOGS
is a result of mutations in the CDH2 gene, which codes for cadherin
and is a member of the cadherin superfamily. The gene is located
on chromosome 18g12.1 [2].

Accogli et al., reported a case involving nine individuals with
mutations in the CDH2 gene who presented with similar clinical
and radiological features, including developmental delay/intellectual
disability, malformation of the corpus callosum, cardiac and ocular
abnormalities, and characteristic facial dysmorphisms [3]. Among
these nine individuals, seven patients had corpus callosum agenesis,
one had callosal hypoplasia, and neuroimaging was not performed
on the remaining candidate. Neuroimaging in two of these patients
also showed an interhemispheric cyst communicating with the
third ventricle. The study population also exhibited a wide range
of Congenital Heart Disease (CHD), including atrioventricular canal
defects, coarctation of the aorta, right pulmonary artery hypoplasia
with dextrocardia, and tricuspid regurgitation. Seizures, in the
form of focal or infantile spasms, were also reported in the patient
population. In addition, 50% of the study population had congenital
eye defects such as Peters anomaly (congenital corneal opacity
with associated corneo-lenticular attachments), unilateral ptosis
with Duane anomaly (congenital, progressive horizontal strabismus),
congenital cataracts, and strabismus. Four out of five male patients
had genital anomalies, including micropenis and cryptorchidism.

In another study by Kanjee M et al., a patient with a nonsense
mutation in the CDH2 gene leading to ACOGS had a renal
malformation, whereas the syndrome is classically associated
with genital malformations [4]. Similarly, in this particular case, the
patient had no evident genital malformation apart from a right-
sided reducible inguinal hernia, depicting the variation seen in the
genital abnormalities associated with this syndrome. Most patients
with ACC and interhemispheric cysts have a moderate clinical
phenotype after ruling out Aicardi syndrome, which is characterised
by borderline/normal cognition and minor neurological symptoms.
Epilepsy in these individuals is uncommon and typically responds
to antiepileptic medications, despite the high prevalence of EEG
epileptic abnormalities [5].

The Barkovich classification of 2001 was developed as a design
system to classify cases of callosal agenesis, interhemispheric
cysts, and cortical development malformations based on postnatal
imaging techniques and excluding pathologic or histologic diagnosis.
It divides cases into types 1 and 2. Type 1 cysts communicate
with the ventricles. Type 1a Immunohistochemistry (IHC) has no
other documented cerebral malformations, while type 1b presents
with hydrocephalus secondary to hindrance in the outflow of
cerebrospinal fluid from the third ventricle into the aqueduct of
Sylvius. Type 1c IHC is characterised by cerebral hemisphere
hypoplasia and a small head. These cysts are seen as diverticula of
the lateral or third ventricles. Type 2 cysts differ from type 1 cysts as
they have no communication with the ventricles.

Type 2 is further classified into three subtypes. Type 2a occurs
when there are no other abnormalities but ACC. Type 2b and 2c¢
are associated with Aicardi syndrome and subcortical heterotopia,
respectively. The patient in the present study, a male child, had
a neonatal presentation with seizures and microcephaly, and
neuroimaging revealed an arachnoid cyst that is unilocular and
isointense with CSF with communication with the ventricles, falling
into type 1c [6].
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Hetts SW et al., discovered that the frequency of interhemispheric
cysts was comparable in malformations of the corpus callosum
in their study of 142 patients with ACC and Hypoplasia of
Corpus Callosum (HCC). Interhemispheric cysts were seen in 20
patients out of the entire study population, with 11 cysts showing
communication with the ventricles (Type | of the Barkovich
classification) and nine cysts showing no communication with the
ventricular system (Type Il) [7].

The occurrence of Type | cysts is higher in male patients. A more
thorough examination of the male-to-female ratio leads to the
conclusion that some specific anomalies are more frequently seen
in males than in females. Aicardi syndrome, for example, was ruled
out in the present case because it is only seen in females and is
always associated with chorioretinal lacunae. This emphasises
once again that ACC with an interhemispheric cyst is a group of
heterogeneous disorders rather than a single malformation [8].

The IHC associated with ACC has various clinical manifestations,
ranging from being asymptomatic or showing spontaneous regression
to significant neurological disabilities such as hydrocephalus leading
to macrocrania, seizures, hemiparesis, elevated Intracranial Pressure
(ICP), and psychomotor delays. No established surgical protocol or
treatment has been established for the treatment of symptomatic or
large, asymptomatic IHC. The procedures employed have included
craniotomy, shunt placement, and neuroendoscopic surgery [9].

Revanna K et al., described two cases of corpus callosum agenesis
with IHC, demonstrating its clinical implications and outcome. Both
cases required a multidisciplinary approach and routine follow-up, and
showed delays in developmental milestones, with the second case
succumbing to aspiration pneumonitis at 22 months of age [10].

In the present case, IHC is complicated by the presence of ACOGS
syndrome. This requires careful planning of medical and surgical
management across different systems to improve the patient’s
quality of life and reduce associated morbidity and neurological
deficits. The patient is currently scheduled for PDA ligation to
promote adequate growth and weight gain, and routine follow-up
is warranted.

The limited number of reported cases of ACOGS syndrome
highlights the need for awareness of this association and further
research into related risk factors and complications associated with
this syndrome.
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CONCLUSION(S)

Patients diagnosed with this syndrome, as in the current scenario,
can only be managed symptomatically. ACOGS is a rare condition,
and its association with an interhemispheric cyst is not commonly
seen, with just a handful of cases reported worldwide to date. The
concurrence of an interhemispheric cyst in a suspected case of
ACOGS has been reported for the first time, according to a thorough
review of the literature. This highlights the variability of presentation in
syndromes with multisystem involvement and their associations with
each other. Patients presenting in a similar manner require a complete
evaluation of associated anomalies with timely neuroimaging for an
appropriate diagnosis and prognosis of the condition.
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