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DANDY-WALKER SYNDROME

Dandy-Walker Syndrome

Primary Disciplinary Field(s): Neurology, Pediatrics, Genetics, Developmental Biology

1. Core Definition and Pathophysiology

Dandy-Walker Syndrome (DWS) is a complex, congenital brain malformation characterized by
specific structural abnormalities occurring during early fetal development, typically involving the
posterior fossa. It is classified as one of the most common forms of congenital hydrocephalus and
constitutes a significant hereditary anomaly, although many cases arise sporadically. The
syndrome is defined by a triad of anatomical defects centered around the cerebellum and the
cerebrospinal fluid (CSF) flow pathways. Fundamentally, DWS involves the developmental failure
of the fourth ventricle's outlets to open, coupled with the malformation of structures responsible for
coordinating movement and balance.

The central feature identified in the source content is the development of a large cyst within the
posterior area of the fetal brain. This cyst is, in effect, a dramatically enlarged and dilated fourth
ventricle. This cystic expansion directly contributes to the syndrome's major clinical manifestations.
The dilation of the fourth ventricle causes a profound structural displacement and subsequent
malformation of the surrounding neurological tissue. Specifically, the cyst expands significantly
enough to compromise the growth and function of the cerebellum, the brain region vital for motor
control.

The pathological consequences of DWS are twofold, as outlined in the definition. First, the cystic
expansion results in the blocking of the 4th ventricle. The fourth ventricle is crucial for CSF
circulation, routing fluid from the ventricular system into the subarachnoid space. When this
pathway is blocked, it causes an abnormal accumulation of CSF within the brain, leading to a
condition known as hydrocephalus, which results in escalated volume in the brain and increased

intracranial pressure. Second, the massive cyst causes the total or partial failure of the middle
part of the cerebellum--the cerebellar vermis--to grow properly due to its physical displacement and
compression by the cyst, leading to varying degrees of cerebellar hypoplasia or aplasia.

2. Etymology and Historical Naming

The syndrome is named after two prominent American neurosurgeons, Walter Dandy (1886-1946)
and Earl Walker (1901-1995), whose early descriptions helped delineate the pathology. Walter
Dandy, in collaboration with Kenneth D. Blackfan, first described a case in 1914, noting the
presence of obstructive hydrocephalus combined with a cyst in the fourth ventricle. However, it
was Dandy's detailed 1921 publication that provided a classic description of the anatomical
findings, linking the cystic malformation to the cerebellar hypoplasia and subsequent
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hydrocephalus.

Despite Dandy's foundational work, the condition was initially often misdiagnosed or grouped
indistinctly with other forms of congenital hydrocephalus. It was Earl Walker who, in 1944, provided
further crucial pathological clarification, differentiating the syndrome from other congenital cystic
lesions of the posterior fossa. Walker emphasized the primary failure of the cerebellar structures
and the subsequent cystic formation as a key differentiating factor. This work helped standardize
the understanding of the disorder as a distinct clinical entity, leading to the designation of Dandy-
Walker Syndrome (DWS).

Historically, the nomenclature has evolved further to distinguish DWS from related but less severe
conditions, often collectively referred to as Dandy-Walker Complex or Dandy-Walker Malformation
(DWM). These related conditions include the Dandy-Walker Variant, characterized by partial
vermian hypoplasia without significant posterior fossa enlargement, and mega cisterna magna,
where the posterior fossa is enlarged but the cerebellum and vermis are typically structurally intact.
Recognizing the spectrum of these malformations is vital for accurate diagnosis and prognosis.

3. Key Anatomical Characteristics

The diagnostic criteria for Dandy-Walker Syndrome rely on identifying the three primary structural

abnormalities visible through neurcimaging, particularly Magnetic Resonance Imaging (MRI), which
offers detailed visualization of the posterior fossa. These characteristics reflect the underlying
failure of proper embryological development, primarily occurring around the fourth to ninth week of
gestation, when the cerebellum and ventricular outlets are forming.

The first and most central characteristic is the cystic dilation of the fourth ventricle. This cyst
replaces a large portion of the normal posterior fossa structures. The cyst is expansive, often
pushing the tentorium superiorly and causing a characteristic upward rotation of the brainstem.
This massive cystic structure is not merely a dilatation but represents a failure of the foramina of
Luschka and Magendie--the normal outlets of the fourth ventricle--to fully patent during
development, trapping CSF within the structure.

The second hallmark is the aplastic or severely hypoplastic cerebellar vermis. The vermis is
the central connection between the two cerebellar hemispheres, crucial for postural and truncal
stability. In DWS, the vermis is often entirely absent (aplasia) or significantly underdeveloped
(hypoplasia). This failure of growth is often described as a result of the pressure exerted by the
expanding fourth ventricle cyst, leading to the vermis's displacement and failure to fuse properly in
the midline. The degree of vermian abnormality is often correlative with the severity of long-term
functional deficits, particularly concerning motor coordination (ataxia).

Finally, the third defining feature is the enlargement of the posterior fossa. Due to the space-
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occupying nature of the dilated fourth ventricle cyst, the bony structures of the skull surrounding
the cerebellum are expanded. This results in a high tentorium and elevation of the torcula (the
confluence of sinuses), creating an abnormally large space for the malformed cerebellar structures.
This enlargement distinguishes DWS from other cystic posterior fossa lesions that do not remodel
the bone structure to the same extent.

4. Clinical Presentation and Associated Conditions

The clinical manifestations of Dandy-Walker Syndrome are highly variable, depending primarily on
the degree of hydrocephalus and the extent of other associated central nervous system (CNS)
anomalies. Symptoms may present prenatally, shortly after birth (infancy), or, in milder cases, not
until later childhood or even adulthood. When DWS manifests in infancy, the signs are typically
related to rapidly increasing intracranial pressure due to obstructive hydrocephalus.

Early symptoms often include macrocephaly (an abnormally large head circumference), bulging
fontanelles, irritability, vomiting, and nystagmus (involuntary eye movements). Motor deficits are
common due to the cerebellar malformation, presenting as developmental delays, particularly in
achieving walking or coordination milestones, hypotonia (low muscle tone), and severe truncal
ataxia. In older children, signs of increased intracranial pressure--such as headaches, vision
changes, and nausea--may prompt investigation.

DWS rarely occurs in isolation. A high percentage of individuals diagnosed with DWS also exhibit
other significant neurological and systemic abnormalities. These associated conditions underscore
the broad developmental disruption caused by the underlying etiology.

Common associated neurological findings include agenesis of the corpus callosum (the failure
of the tract connecting the two cerebral hemispheres), malformations of the cerebral hemispheres,
microgyria or polymicrogyria (abnormal folding of the cerebral cortex), and malformations of the
brainstem. Systemic associated anomalies often involve cardiac defects, facial clefts, kidney
abnormalities (polycystic kidneys), and polydactyly. The presence and severity of these associated
malformations are the strongest predictors of long-term neurological outcome and intellectual
prognosis.

5. Diagnosis and Management

Diagnosis of Dandy-Walker Syndrome can occur prenatally or postnatally. Prenatal diagnosis is
often achieved through routine fetal ultrasound, usually between 18 and 20 weeks of gestation,
which may identify cystic dilation of the posterior fossa and apparent vermian hypoplasia.
Confirmation and detailed assessment are typically performed using fetal MRI, which provides
superior soft-tissue resolution, enabling clinicians to accurately assess the extent of vermian
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aplasia and identify associated cerebral malformations, which is critical for parental counseling.

Postnatal diagnosis relies primarily on neuroimaging techniques, specifically computed
tomography (CT) scans or MRI. MRI is the preferred modality as it clearly delineates the
characteristic triadic features: the large posterior fossa cyst, the defect in the cerebellar vermis,
and the associated hydrocephalus involving the supratentorial ventricular system. Genetic testing
is also a key component of the diagnostic workup to identify any underlying chromosomal or single-
gene disorders, which can inform prognosis and recurrence risk.

Management of DWS is primarily focused on addressing the resultant hydrocephalus and
relieving the symptoms of increased intracranial pressure. Since the core issue is the obstruction of
CSF flow, the typical intervention involves surgical placement of a shunt. The type of shunting
procedure used depends on the site of fluid accumulation.

Cyst Shunting: A shunt may be placed directly into the posterior fossa cyst (the dilated fourth
ventricle) to drain the trapped CSF into the peritoneal cavity (cystoperitoneal shunt). This
procedure is often favored if the primary issue is cyst expansion causing compression.

Ventricular Shunting: If the supratentorial hydrocephalus (enlargement of the lateral and third
ventricles) is significant, a standard ventriculoperitoneal shunt (VP shunt) may be necessary to
relieve pressure within the entire ventricular system.

In addition to surgical management, comprehensive care for DWS requires extensive
multidisciplinary support, including physical therapy, occupational therapy, and speech therapy, to
manage developmental delays and motor deficits associated with cerebellar dysfunction.
Educational support is crucial, especially when intellectual disability or significant learning
challenges are present.

6. Genetic and Etiological Factors

Although DWS is recognized as a profound developmental defect, its etiology is heterogeneous
and complex. In many cases, DWS occurs sporadically without an identifiable cause. However,
approximately 10-20% of cases are associated with known genetic or chromosomal abnormalities,
validating the description of DWS as a hereditary anomaly in some instances.

Specific chromosomal anomalies frequently linked to DWS include abnormalities involving
trisomies, such as Trisomy 9, Trisomy 13, Trisomy 18, and Trisomy 21 (Down Syndrome).
Furthermore, microdeletions or duplications on various chromosomes, including 3q, 9q, 139, and
224, have been implicated. The presence of a known chromosomal syndrome usually correlates
with a higher likelihood of intellectual disability and more severe systemic defects.

In addition to chromosomal disorders, single-gene mutations are increasingly being identified as
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causative factors. Genes involved in establishing the midline structures of the hindbrain and
regulating cilia function (ciliopathies) are often implicated. Examples include genes related to Sonic
Hedgehog signaling pathways, which are essential for ventral patterning during CNS development.

While genetic factors are paramount, environmental teratogens and infectious agents are also
considered potential contributing factors, though they account for a minority of cases. Exposure to
certain substances during critical periods of fetal brain development, such as maternal alcohol
consumption (leading to Fetal Alcohol Syndrome), or maternal infections like rubella or
cytomegalovirus (CMV), have been statistically associated with an increased risk of posterior fossa
malformations, including DWS.

7. Significance and Prognosis

Dandy-Walker Syndrome holds significant importance in developmental neurology due to its role
as a major congenital cause of hydrocephalus and severe cerebellar dysfunction. Its diagnosis
often requires complex differential analysis to distinguish it from related posterior fossa
abnormalities, such as Blake's pouch cyst or isolated mega cisterna magna. The identification of
DWS is critical for initiating timely intervention to manage CSF pressure, which directly impacts
neurocognitive outcomes.

The prognosis for individuals with DWS is highly variable, ranging from mild developmental delays
to severe intellectual disability and significant motor impairment. The variability is predominantly
influenced by three factors:

The severity of the associated supratentorial brain anomalies (e.g., corpus callosum agenesis or
cortical malformations).

The presence of associated systemic or chromosomal syndromes.
The successful and timely management of hydrocephalus through shunting.

Individuals with DWS who lack significant associated brain anomalies and who undergo successful
CSF shunting may achieve near-normal intelligence and reasonable motor function, sometimes
exhibiting only mild coordination difficulties. Conversely, those with extensive cerebral
malformations or severe chromosomal disorders often face profound physical and intellectual
challenges, requiring lifelong comprehensive support. Ongoing research focuses on understanding
the specific genetic pathways involved to potentially develop targeted therapeutic strategies
beyond surgical management.

Further Reading

Dandy-Walker Syndrome (National Institutes of Health - GARD)
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Dandy-Walker Malformation (Wikipedia)

Hydrocephalus Fact Sheet (National Institute of Neurological Disorders and Stroke)
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