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ABSTRACT

Background: Dandy-Walker malformation (DWM) is a rare congenital anomaly of
the posterior fossa characterized by hypoplasia or agenesis of the cerebellar vermis,
cystic dilatation of the fourth ventricle, and enlargement of the posterior fossa. It is
frequently associated with hydrocephalus and various neurological deficits. Early
diagnosis and appropriate intervention are essential for optimizing outcomes.

Case Presentation: We present the case of a 1 year old female child who
presented with progressive macrocephaly, irritability, vomiting, and delayed
developmental milestones. Neuroimaging revealed classical features of Dandy-
Walker malformation, including partial agenesis of the cerebellar vermis, a large
retrocerebellar cyst communicating with the fourth ventricle, and dilated lateral
and third ventricles indicative of associated hydrocephalus.

Management and Outcome: The patient underwent successful cystoperitoneal (CP)
shunt placement to divert cerebrospinal fluid from the posterior fossa cyst to the
peritoneal cavity. Postoperative recovery was uneventful, with gradual reduction
in head circumference and improvement in feeding and irritability. Follow-
up imaging demonstrated decompression of the cyst and reduced ventricular
size. The patient continues to receive multidisciplinary follow-up, including
neurodevelopmental monitoring and rehabilitation.

Conclusion: This case underscores the importance of timely neuroimaging in
infants with progressive macrocephaly and developmental delay. Cystoperitoneal
shunting remains an effective surgical option in managing hydrocephalus
associated with Dandy-Walker malformation. Early intervention may contribute
to favorable developmental outcomes, although long-term prognosis largely
depends on the extent of associated anomalies and overall cerebral development
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INTRODUCTION

Dandy-Walker malformation (DWM) is a rare
congenital brain malformation involving the
cerebellum and the fluid-filled spaces around it
(figure 1). It primarily affects the development
of the cerebellar vermis, the fourth ventricle,
and often leads to hydrocephalus. Key features
associated with are: (i) Partial or complete
absence of the cerebellar vermis; (ii) cystic
enlargement of the fourth ventricle; and (iii)
enlarged posterior fossa.! This pathology is
often sporadic, but it can be associated with
chromosomal abnormalities (trisomy 13, 18,
21) and antenatal factors during pregnancy.?
The symptoms vary by severity with infants
presenting with enlarged head, developmental
delays, poor muscle tone and coordination,
irritability, vomiting and seizures.?Undiagnosed
adult patients may present with headaches,
balance issues, or can be simply asymptomatic.

Partial or
complete
absence of
the cerebellar
vermis

Cystic enlargement
of fourth ventricle

Enlarged posterior fossa

Figure 1: A schematic diagram of the intracranial
pathology of Dandy Walker syndrome

Diagnosis is based upon prenatal sonography
or MRI of brain. The treatment is symptom
based. Cysto-peritoneal shunt placement
has been associated with significant success
in relieving the clinical picture. Supportive
measures likephysical therapy, occupational
therapy, special education is required by these
children in early childhood and adoloscence.*

Case details

We describe our successful experience in
managing such infant at our resource limited
tertiary care centre. This case report adheres to

the care (Case Report) guidelines of the Equator
network. The patient was a 1 year old female
infant presenting with hydrocephalus due to
Dandy Walker Malformation. Based on the
neuroimaging, placement of a Cysto-peritoneal
shunt was decided by the neurosurgeons.
The child did not have any venous acess,
therefore she was planned for inhalational
induction with sevoflurane. After priming the
paediatric breathing circuit with the anesthetic
gas mixture, the child was brought inside the
operation theatre and facemask connected to
the patient. The sevoflurane concentration was
tapered down from 6 % to 2 % so that peripheral
venous access could be taken in the limb. Once
the access was taken. Once established, we gave
preservative free lidocaine , fentanyl, propofol
and atracurium for successful placement of
endotracheal tube. The ETT size was calculated
as per Cole’s formula and after laryngoscopy
using a Miller’s blade, it was fixed at 12 cm
mark with confirmation of bilateral equal air
entry. The infant was maintained on pressure
controlled ventilation using the O, Air:
Sevoflurane anesthetic admixture. Intermittent
bolus of fentanyl was given for intraoperative
analgesia every hour. The intraoperative fluid
management was done using a mixture of
balanced salt solution (90 ml) with dextrose
5% (10 ml) as per the modified Holliday Segar
formula.

The neurosurgeons sterilized and draped
the head, neck and abdomen. For CP shunt,
there are two incision sites-one cranial
(occipital or suboccipital) and one abdominal
(typically right lower quadrant). To expose
the cranium a burr hole was made near the
posterior fossa. Thereafter, dura was opened
carefully. A catheter was introduced into the
cyst cavity under direct visualization. CSF
backflow confirmed the correct placement.
Thereafter, a long subcutaneous tunnel was
created from the cranial site to the abdomen
using a tunneling device or long forceps. The
distal end of the cyst catheter was tunneled
through this path. Thereafter a small transverse
incision was made in the right lower quadrant
of abdomen. The peritoneum was opened. The
distal end of the cyst catheter was connected
to the peritoneal catheter which was inserted
into the peritoneal cavity. The system (cyst
catheter * distal tubing) was connected
securely and the connections were placed in
a small subcutaneous pocket to avoid kinking
or disconnection. Now the dura was closed,
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followed by closure of scalp and abdominal
wounds in layers.

After completion of the surgery and
application of the skin sutures, the minimum
alveolar concentration (MAC) of sevoflurane
was washed off by increasing the net oxygen
flow. Thereafter, the infant was reversed from
muscle relaxation & extubated. She was crying
and consolable after removal of the ETT.
Her GCS was 15 with no limb deficits post-
operatively.

DISCUSSION

Anesthetic induction agents do not cause
significant  effect on ICP or cerebral
oxygenation.” Certain  anaesthetics, like
dexmedetomidine are even neuro-protective
due to their anti-inflammatory action.®
Dexmedetomidine even has better post-
operative neurocognitive outcomes compared
toother anaesthetics.” Nevertheless, anaesthetic
management needs to be individualized to the
patient needs as per the co-existing systemic
disorders.

Cystoperitoneal (CP) shunt placement
is an effective treatment for managing
hydrocephalus and posterior fossa cysts
associated with Dandy-Walker malformation
(DWM). However, its effectiveness depends
on individual factors like the size of the cyst,
degree of hydrocephalus, and associated brain
anomalies. CP shunts are generally effective
in reducing symptoms such as increased head
circumference, vomiting, and irritability by
diverting excess cerebrospinal fluid (CSF) from
the cystic areas to the peritoneal cavity.!In most
patients, CP shunts alleviate raised intracranial
pressure (ICP) symptoms (e.g., irritability,
vomiting, enlarged head).’

It is believed that early intervention
with a shunt can result in improved neuro
developmental outcomes if placed prior to
formation of hydrocephalus. CP shunts can
lead to significant reduction in the size of
posterior fossa cysts and associated ventricular
dilation, contributing toimproved neurological
function.'”Post-shunt MRI often confirms this.

However there are caveats. The first issue
is thatpatients often become reliant on the
shunt for CSF diversion, necessitating long-
term monitoring and potential revisions.
Complicationslikeshuntmalfunction,infection,
over-drainage, and need for revision surgery

mark the clinical course for such patients.
Therefore frequent follow-up is required.
While CP shunts address hydrocephalus,
they do not correct the underlying cerebellar
malformations, and some neurological deficits
may persist. Thelong-term prognosis is closely
tied to associated anomalies and the degree
of cerebellar and cortical development, rather
than to the success of the shunt alone.™

In some <cases, a combination of
cystoperitoneal and  ventriculoperitoneal
shunts may be employed to address both
cystic and ventricular components of
hydrocephalus.”? However, the choice of
shunting strategy should be individualized
based on the patient’s specific anatomical and
clinical considerations.

Posterior Reversible  Encephalopathy
Syndrome (PRES) can sometimes co-exist
with hydrocephalus. It can also be confused
with each other due to overlapping symptoms
like altered mental status, seizures, and visual
disturbances. However, there are certain
hallmark features of PRES which can delineate
the differential diagnosis. In paediatric PRES
there isfailure of cerebral autoregulation
and endothelial dysfunction, resulting in
vasogenic oedema, in posterior white matter
regions (parieto-occipital lobes), evident as
hyperintense signals on T2 / FLAIR MRI.*

CONCLUSION

CP shunt placement can be an effective
component of the surgical management of
Dandy-Walker malformation, particularly in
alleviating hydrocephalus-related symptoms.
However, due to potential complications
and the complexity of the condition, a
multidisciplinary approach involving
neurosurgeons  andneuroanesthetists s
essential for optimizing patient outcomes.
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