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Abstract

The Dandy-Walker syndrome (DWS) encompasses a group of anatomical
midline cerebellar disorders with potential shared embryological origins, in-
cluding the classic Dandy-Walker malformation, Blake’s pouch cyst, and mega
cisterna magna. Genetic factors, chromosomal abnormalities, and environ-
mental influences contribute to its etiology. Clinical manifestations vary, with
symptoms appearing from neonatal to adult stages. Diagnosis is performed
through neuroimaging, evaluating the posterior fossa and associated anoma-
lies. Management involves treating hydrocephalus, addressing associated
anomalies, and providing neurological follow-up with a multidisciplinary
team. Prognosis hinges on associated malformations and their severity, im-
pacting long-term outcomes. We report a clinical case of a Dandy-Walker
congenital malformation in a young patient in the only neurology department
in Bangui, Central African Republic. Through this observation, and in a chal-
lenging medical practice context, we draw the attention of healthcare provid-
ers to the importance of medical imaging (cerebral computed tomography) in
the face of neurological deficits, signs of intracranial hypertension, and/or hy-
drocephalus in young patients and children.
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1. Introduction

Dandy-Walker syndrome is a rare congenital malformation of the posterior
cerebral fossa of unknown etiology. The first autopsy description was reported in
1887 by Sutton [1] and it was not until 1914 when Dandy and Blackfan [2] studied
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an association between hydrocephalus and cystic dilatation of the fourth ventricular.
The malformation was further characterized by Dandy in [3] 1921 and by Taggart
and Walker in [4] 1942 as being related to congenital atresia of the foramen of the
fourth ventricle.but several studies indicate that there is a causal relationship with
various types of chromosomal abnormalities and malformation syndrome. Its
incidence is of the order of 1 case per 100,000 live births and it is more common
in boys (1.24 per 100,000) than in girls (0.78 per 1000).

2. Medical Observation

Figure 1. Source National Center for Medical Imaging 2022 (Central African Republic).

This was the patient G. D, aged 21, student, hospitalized on November 20, 2022
in the neurology department of the Sino Central African Friendship University
Hospital for: headaches, motor deficit of the left hemibody, disorder of vigilance
and vesico sphincter type of urinary incontinence and anal retention. The start
of the symptoms dates back to the morning of November 2, 2022 with the rapidly
progressive onset of headaches of progressively increasing intensity. In the
evening, the headaches became boring and insomnia. Faced with these signs, self-
medication was carried out with paracetamol tablets 1g every eight hours, leading
to partial remission of the headaches after five days. On the morning of November
20, 2022, upon waking up, the patient presented with left hemibody heaviness,
urinary incontinence, anal retention followed during the day by impaired vigilance,
thus motivating an emergency consultation in neurology for better investigation
and management charge. His pathological history was unremarkable. The neuro-
logical examination showed: obtundation with Glasgow score of 13/15, BP was
140/100 mmHg, rotatory nystagmus in extreme gaze on both sides, divergent
strabismus of the left eye, left hemiparesis not proportional with FM = 0/5 at the
MS and 2/5 at the MI, the bicipital and patellar ROT are abolished on the
ipsilateral hemibody, the Babinski sign is indifferent on the left. The remainder of
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the examination was unremarkable. The para-clinical examination showed: leu-
kocytosis at 14100/mm?, ESR at 130 mm at the 1st hour, SLV negative, BW
negative, hepatic cytolysis with AST at 215 IU/l and ALT at 404 IU/I, Gamma GT
at 91 IU/, Klebsiella oxytoca cystitis;

o Brain CT was in favor of a supratentorial arteriovenous malformation with
associated bleeding; at the infratentorial level: a vermian cerebellar malformation
and a cystic one leading to tentorial elevation (Figures 1-3).

o The clinical course was marked by the occurrence of anemia requiring a
transfusion of two bags of 450 ml of whole blood iso rhesus group on 11/20/2022
and a death occurring on 11/25/2022 in relation with intracerebral hemorrhage
due to probable arteriovenous rupture, one day after the result of the brain CT
was available, allowing the postmortem diagnosis to be established.

Figure 3. Source National Center for Medical Imaging 2022 (Central African Republic).
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3. Discussion

Epidemiology

Dandy-Walker syndrome (DWS) is a heterogeneous group of anatomical dis-
orders, potentially stemming from a shared embryological etiology, characterized
by abnormalities in the development of midline cerebellar anatomy. These anomalies
range from hypoplasia to agenesis, or even early cerebellar atrophy associated with
a large cyst in the posterior fossa, typically in communication with the fourth
ventricle [5]. Within this spectrum of pathologies are the classic Dandy-Walker
malformation (DWM), Blake’s pouch cyst (BPC), and mega cisterna magna
(MCM) [6]. It is important to acknowledge the historical use of the term “Dandy-
Walker variant”, which has been discouraged in recent years due to its lack of
specificity and its inability to adequately differentiate between distinct pathologies
with similar imaging findings, such as inferior vermian hypoplasia (IVH) and other
neurogenetic conditions that result in an enlarged retrocerebellar cerebrospinal
fluid (CSF) space [7]. The first post-mortem description of this condition was
made by Sutton in 1887 [1] [8]. Later, in 1914, Dandy and Blackfan reported the
presence of hydrocephalus, an enlarged posterior fossa, agenesis of the cerebellar
vermis, and cystic dilation of the fourth ventricle in a 13-month-old infant, and
these findings were subsequently further characterized by Walker in 1921 [2]-[4].
The term “Dandy-Walker Malformation” was first introduced by Benda in 1954,
who described six cases exhibiting the features initially reported by Dandy [8].
Benda hypothesized that abnormalities in the normal regression of the posterior
medullary velum led to the formation of cystic dilations in the fourth ventricle [8].
The estimated annual incidence is 1 in every 25,000 to 35,000 live births, with a
male-to-female ratio of 1:3. Hydrocephalus occurs in approximately 80% of DWS
cases and accounts for 4 to 12% of pediatric hydrocephalus cases [9]. The aim of
this article is to provide an updated literature review of the embryology, patho-
genesis, clinical manifestations, diagnosis, and treatment of the DWS.

Clinical manifestations

The signs and symptoms present in DWS depend on the type of structural
anomaly, the severity of the condition, associated malformations, and the age at
diagnosis. In numerous cases, the diagnosis is already established through prenatal
studies. However, in milder cases, the diagnosis may not be made until late
adolescence [2]. Approximately 80% of DWM patients have hydrocephalus.
Although hydrocephalus is an associated complication rather than a component
of the malformation itself, it is often diagnosed before 3 months of age. Mega
cisterna magna is often asymptomatic and typically detected incidentally [10]-
[12]. The clinical characteristics resulting from increased intracranial pressure are
influenced by both the patient’s age and the severity of hydrocephalus [13].

Associated malformations

DWM is frequently associated with multiple intracranial and extracranial
anomalies, which significantly impact the disorder’s outcome and the severity of

clinical symptoms. The severity of these disorders can vary widely, from severe
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clinical presentations to almost asymptomatic cases. These malformations may be

categorized as neurologic, systemic, or genetic and often coexist. Among the most

common central nervous system (CNS) anomalies linked to DWM are ventricu-
lomegaly, holoprosencephaly, encephalocele, and agenesis of the corpus callosum

[9]. Typically, the initial symptoms of DWM are related to the CNS, such as

hydrocephalus. However, the diagnosis of DWM may also occur due to the

presence of systemic symptoms, including cardiovascular anomalies like transpo-
sition of the great arteries and congenital pulmonary stenosis; urogenital conditions
such as hydrocele and horseshoe kidney; intestinal abnormalities like duodenal
atresia, megarectum, and megasigmoid; and craniofacial anomalies including cleft
palate, strabismus, and facial angiomas. Additionally, limb malformations and
syndactyly of the fingers or toes have also been reported in association with DWM

[14]. Recent studies suggest a potential association between posterior fossa abnor-

malities, such as DWS and psychiatric symptoms. However, the existence of a

causal relationship remains unclear [15]. Peripheral malformations associated

with Dandy-Walker syndrome are often described, the frequency of which varies
greatly and can reach 76% [16]. In adults, progressive and slow decompensation
can manifest itself as: headaches, especially chronic headaches, balance difficulties,
walking disorders, unilateral sensory disorders, syncope, a progressive decrease
in cognitive and intellectual abilities suggesting a picture of dementia, multiple

psychiatric disorders [17].

In our case, the patient had symptomatic Dandy-Walker syndrome.

e The headaches were certainly related to intracranial hypertension;

¢ The vigilance disorder could be linked to acute decompensation due to probable
damage to the brainstem;

e Nystagmus could reflect either a visual disorder, therefore in relation to divergent
strabismus of the left eye or in relation to cerebellar damage, therefore in direct
relation to Dandy Walker syndrome;

e Non-proportional left hemiparesis, which could be explained by damage to the
subcortical motor pathways.

In our case, such peripheral damage was also present in the form of divergent
strabismus of the left eye, which affects 10.5% of Dandy-Walker syndrome carriers
[16].

The reasons for this asymptomatic period, as well as the reasons for progressive
decompensation of the syndrome, remain uncertain [8]. For some authors, the
reasons seem to lie in the existing imbalance between the production of cerebrospinal
fluid and its absorption, which occurs late in adults [17]. Acute decompensation is
manifested by: nausea, vomiting, headache, nystagmus, papilledema, etc. It is
often linked to a sudden increase in intracranial pressure [18]. At the central
nervous system level, DW syndrome is associated with other malformations in
48% [19] of cases respectively. In our case, we note as central nervous system
malformations, a supratentorial arteriovenous malformation with bleeding and

intracranial hypertension.
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Treatment

The therapeutic objectives for DWM are not aimed at correcting the primary CNS
malformation, but rather at managing hydrocephalus and the posterior fossa cyst.
Treatment options vary according to the severity of symptoms and the presence of
associated anomalies [20]. The main strategies include surgical procedures such as
cyst membrane fenestration, cystoperitoneal shunting, ventriculoperitoneal shunting,
cyst-ventriculoperitoneal shunting, and endoscopic third ventriculostomy with or
without choroid plexus cauterization [21] [22].

Prognosis

In recent years, research has underscored the crucial impact of accurate fetal
diagnosis, the detection of associated abnormalities, on the long-term prognosis
of patients with DWS. According to the existing literature, infants born with
congenital defects affecting two or more organ systems tend to exhibit the poorest
survival rates [21]. Nevertheless, despite numerous contemporary studies, there
remains a lack of consensus regarding the long-term prognosis of individuals with
DWS [9]. Prognosis is intricately linked to the presence or absence of associated
malformations, whether they are genetic, systemic, or neurological in nature, and
the severity of each of these coexisting conditions. Therefore, the presence of the
number of affected organs is associated with significantly higher neurological
morbidity and neonatal mortality [22]. The literature review exposed that there
has delineated two distinct prognostic categories within the spectrum of DWM.
The first category pertains to cases where the vermis exhibits partial agenesis,
while the rest of the brain’s architecture remains intact, often resulting in a life
that closely resembles normalcy. Conversely, in cases characterized by significant
malformations, encompassing severe dysplasia of the vermis and substantial midline
brain anomalies, the prognosis tends to be associated with adverse intellectual and

neurological outcomes.

4. Conclusion

In conclusion, DWS encompasses a range of cerebellar abnormalities, likely
stemming from shared embryological causes, characterized by a large cyst in the
posterior fossa along with hydrocephalus and often associated with other CNS
anomalies. Treatment primarily addresses hydrocephalus, often requiring surgical
interventions like ventriculoperitoneal shunting or endoscopic third ventricu-
lostomy, with each case requiring a tailored approach based on severity and
associated anomalies. Prognosis for DWS varies, heavily influenced by the
presence of additional anomalies, with children having concurrent CNS or
systemic malformations generally facing worse outcomes. Early diagnosis and
intervention are crucial for effective management and improved prognosis. This
observation should draw the attention of health providers to the importance of
brain CT in the face of neurological deficit, signs of intracranial hypertension

and/or hydrocephalus in young subjects and children.
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