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a b s t r a c t 

AVID (Asymmetric ventriculomegaly, interhemispheric cyst, and dysgenesis of corpus callo- 

sum) spectrum is a rare phenomenon as such in its whole and the defects are not exclusive 

to the condition. Each may occur in isolation or together and have characteristic clinical and 

imaging findings. The vast array of mimics coexisting with the condition makes it a harder 

diagnosis to make and requires a great length of experience and observation which may 

explain the limited recordings of AVID. Sonography and fetal magnetic resonance imaging 

goes a long way and provide accurate diagnosis ruling out the mimics and aiding in prenatal 

visualization of the defects. Accurate diagnosis aids in effective management and counsel- 

ing regarding outcomes and the potential timeline of the severity of the symptoms. In its 

rarity, this case report of AVID is one of the first report of its kind reported from Nepal. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Asymmetric ventriculomegaly (AVM), interhemispheric cyst
(IHC), and dysgenesis of the corpus callosum (DCC) collec-
tively called (AVID) are rare distinct brain abnormalities that
can occur separately or together in rare cases. These abnor-
malities can cause pressure on adjacent brain structures and
Abbreviations: AVID, Asymmetric ventriculomegaly, interhemispheri  

triculomegaly; DCC, Dysgenesis of the Corpus Callosum; EMX2, Empty  

Resonance Imaging. 
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lead to neurological problems, including developmental delay,
seizures, and abnormal head growth. AVM is a condition in
which one lateral ventricle is comparatively larger than the
other, while IHCs are fluid-filled sacs that develop between
the 2 hemispheres of the brain. DCC, on the other hand, refers
to incomplete or abnormal development of the corpus callo-
sum, which is the bundle of nerve fibers that connects the 2
hemispheres of the brain. The etiology of AVM, IHC, and DCC is
niversity of Washington. This is an open access article under the 
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not well understood, but mutations in genes involved in brain
development, such as EMX2, have been identified in patients
with AVM and DCC [1] and environmental such as maternal
infection or exposure to toxins, may also contribute to the de-
velopment of these abnormalities [2] . However, in most cases,
the cause remains unknown. 

Diagnoses are now made in-utero as routine prenatal
sonography has helped to identify the anomalies earlier in
fetuses who ultimately survive to delivery which would pre-
viously have been made clinically at birth or as a result of
neurodevelopmental delays. Increasing experience and better
technology have vastly improved the ability to diagnose such
anomalies. Fetal magnetic resonance imaging (MRI) is often
used to complement sonography, allowing for better prenatal
diagnosis and counseling [ 3–5 ,6 ]. 

Case discussion 

A 34 years old female from a remote area of Nepal came to
the neurology outpatient department with a chief complaint
of seizures on and off since childhood which increased in
frequency over the last 6 months and inability to perform
her daily activities. During the general check-up, she did not
have eye contact and produced inappropriate words, which
we can’t understand. She did not obey commands. Her vitals
were within normal limits. Basic blood investigations like CBC,
blood sugar level, LFT, and RFT were within normal limits. 

Imaging findings 

MRI was performed as a part of the imaging diagnosis. MRI
demonstrates asymmetric dilatation of the right lateral ven-
tricle. Fig. 1 and 2 demonstrate dilatation of the occipital and
temporal horn of the right lateral ventricle respectively. There
is also dysgenesis of the corpus callosum. Genu and anterior
aspect of the body appear normal, while the posterior aspect
of the body and splenium is absent (shown by the yellow ar-
Fig. 1 – MRI axial (A) T2 weighted image, (B) FLAIR image, and (C
of occipital horn of right lateral ventricle (showing by blue arrow
row in Fig. 3 (A). A well-defined cyst (CSF signal intensity on T1,
T2, and FLAIR sequences) measuring 16 × 15 mm in the right
paramedian location involving the posterior aspect of the cin-
gulate gyrus with minimal perilesional edema (shown by the
yellow arrow in Fig. 3 A). 

Discussion 

The key sonographic finding is usually asymmetric ventricu-
lomegaly but recognition of an absent cavum septi pellucidi,
callosal malformation, and an interhemispheric cyst requires
experienced and detailed observation [7] . The other additional
finding associated with these anomalies can be the presence
of features of Chiari I malformation, possibly due to downward
pressure on the tentorium and posterior fossa from the en-
larging ventricles, all these findings eventually aiding to take
an early decision of cesarean delivery based upon the degree
of macrocephaly [7] . In a case series published by Oh et al. [7] ,
they hypothesized that the process leading to incomplete or
failed formation of the corpus callosum is attributed to the
presence of the ventricular diverticulum or cyst that disrupts
the normal cellular cues for directional migration of the com-
missural fibers in the developing brain. Similarly, it has been
noted that the communicating cysts are formed after the em-
bryologic detachment of ventricular tela choroidea from the
thalamus on one side or both, which eventually expands [8] .
The unexplained association of malformation of the corpus
callosum with interhemispheric cysts [9] paved the way for
more studies to acknowledge the triad imaging findings that
are AVID as reported by Barkovich et al. [ 10 ,11 ]. They classi-
fied interhemispheric cysts as type 1 or 2 with subcategories
in both based upon their study series that relied on pediatric
imaging, in agreement with our case in point that exhibits
type 1A cyst that is an intra-axial extension of the lateral
ventricle. 

Developmental and destructive processes form the dif-
ferentials for cystic brain lesions which makes it equally
) T1 weighted image demonstrating asymmetric dilatation 

s in images). 
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Fig. 2 – MRI (A) axial T2 weighted image, (B) axial FLAIR image, (C) axial T1 weighted image and (D) sagittal T1 weighted 

image, demonstrating asymmetric dilatation of temporal horn of right lateral ventricle (showing by blue arrows in images). 

Fig. 3 – MRI (A) sagittal T1 weighted image, (B) axial T2 weighted image and (C) axial FLAIR image, demonstrating a 
well-defined cyst (CSF signal intensity on all sequences) in right paramedian location (showing by red arrows in images). 
There is dysgenesis of the corpus callosum with absent of part of body and splenium (showing by yellow arrow in image A). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

important to distinguish these diagnoses from the 1 in
question which is greatly achieved by sonography and fetal
MRI [12] . Supratentorial developmental lesions like schizen-
cephaly, holoprosencephaly, and arachnoid cysts mimic AVID
[ 7 ,13 ]. Schizencephaly is a cortical defect characterized by the
presence of linear clefts containing cerebrospinal fluid ex-
tending from the pia mater to the underlying ventricle and
does not have a mass effect on adjacent brain parenchyma
while interhemispheric cyst is a midline defect causing mass
effect leading to the appearance of asymmetric ventricles [13] .
The midline defect of the cyst is in constant analogy with that
of holoprosencephaly but can be differentiated by the pres-
ence of falx and discontinuous midline parenchyma that is
in contrast to the midline mono ventricle with a continuous
cortical mantle in the latter [14] . Though the differentiation of
cyst walls could be difficult with sonography, improved reso-
lution with fetal MRI correlation can help delineate arachnoid
cysts from the interhemispheric cysts, however, the extra-
axial nature of the arachnoid cysts make it a rather clear
distinction from other differentials [15] . Similarly, hydranen-
cephaly, a condition of destructed parenchyma in the areas
of anterior and middle cerebral arteries mimics cysts of AVID
but with careful characterization and observance, it can eas-
ily be framed that with AVID cysts, supratentorial parenchyma
is present bilaterally but compressed against the skull due to
ventriculomegaly. Another destructive process called poren-
cephaly is often the case of suspicion in the diagnosis of AVID
but however, but that can be ruled out by noticing gray matter
lining unlike in AVID where parenchymal destruction is not
identified [16] . The various causes of hydrocephalus includ-
ing asymmetric hydrocephalus, posthemorrhagic asymmet-
ric hydrocephalus, and asymmetric lateral ventriculomegaly
can be differentiated from AVID with fetal MRI that has the
additional advantage of detecting the presence of blood prod-
ucts in contradiction to the AVID asymmetry. Additionally, the
mentioned hydrocephalus may be associated with a normal
cavum septum pellucidi in-utero unlike in AVID where the
cavum is absent [ 7 ,14 ]. 

The basis of the prenatal diagnosis of AVID entirely falls on
sonography and fetal MRI which are paramount at the least
[ 17 ,18 ,19 ]. Asymmetric ventriculomegaly, absent cavum septi
pellucidi, and porencephaly, as evidenced by the absent me-
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dial wall of the ventricle can all be detected by sonography [20] .
These sonographic findings warrant the use of fetal MRI for
definite identification of the cyst and also because the down-
side of the use of sonography in recording the findings of AVID
includes the role of external factors that distort the findings
that include varying fetal positions and unaccounted rever-
berated waves from the fetal skull [21] . Hence, fetal MRI gives
us a reliable, sensitive, and specific option to better visualize
the interhemispheric cysts and callosal malformation [ 6 ,19 ].
The added advantage of the MRI is that it shows us the midline
ventricular cyst and preserved gray matter lining the margin
of the cyst helping to exclude porencephaly due to an infarct
or hemorrhage. Sagittal and coronal images illustrate the de-
gree of presence of corpus callosum [ 6 ,17 ,18 ]. 

The prognosis of these patients varies markedly depend-
ing upon the presence of additional symptoms, especially
hydrocephalus. The prognosis is less favorable if hydro-
cephalus is associated with other intracranial malformations
as compared to isolated hydrocephalus [ 22 ,23 ]. Griebel et al.
[24] showed mild to moderate developmental delays in asso-
ciation with AVID. 

There are increasing works in this triad of imaging that are
hugely based on postnatal diagnosis. The in-utero or prena-
tal diagnosis of the condition using sonography and fetal MRI
can lead to unprecedented avenues for the management of
AVID. Management of AVM, interhemispheric cyst, and DCC
is largely supportive and focused on addressing the specific
symptoms and complications that arise from these abnormal-
ities, however, surgical intervention may be necessary to re-
lieve pressure on the brain and prevent further damage [25] .
Interhemispheric cysts may also require surgical removal or
drainage to alleviate pressure and reduce the risk of neuro-
logical deficits [ 7 ,25 ]. DCC cannot be corrected, but early inter-
vention and therapy can help to manage the associated symp-
toms and improve outcomes for affected individuals [7] . 

Conclusion 

AVM, interhemispheric cyst, and DCC are rare brain abnormal-
ities that can cause significant neurological problems and de-
velopmental delays. The exact causes of these abnormalities
are not well understood, but genetic and environmental fac-
tors may play a role. Sonography and fetal MRI play a pivotal
role in visualizing the relevant defects and ruling out others.
Management of these conditions is largely supportive, with
surgical intervention and early intervention therapy being the
mainstay of treatment. Further research is needed to better
understand the underlying mechanisms of these abnormali-
ties and to develop more effective treatment options for af-
fected individuals. 

Patient consent 

Written informed consent was obtained from the patient’s
parents/legal guardian for publication and any accompanying
images. A copy of the written consent is available for review
by the Editor-in-Chief of this journal on request. 
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