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INTRODUCTION 

The Dandy-Walker syndrome (DWS) has been defined as a 

congenital malformation of the structures of the posterior 

fossa characterised by cystic dilatation of the fourth 

ventricle, hypoplasia of the cerebellar vermis, enlargement 

of the posterior fossa, atresia of the foramina of Luschke 

and Magendie and associated hydrocephalus. Since its 

initial description definitions have been modified to 

include findings encountered in a particular case or series 

of cases. 

This lack of uniformity of the diagnostic criteria has made 

the objective assessment of management and outcome 

difficult. It has also resulted in terms such as Dandy-

Walker variant, mega cisterna 

pouch and prominent cisterna 

posterior fossa cysts which 

magna, 

magna, 

do not 

persistent Blake's 

being applied to 

fit in with the 

particular criteria used for the series described. 

In an attempt to overcome this difficulty recent 

classifications based on the morphological characteristics 

of midline posterior fossa cysts have appeared in the 

literature. Although it is not disputed that the different 

posterior fossa cysts have a different embryogenesis and 

pathogenesis, their presentation to the clinician with 

symptoms and signs of hydrocephalus is similar and the 

clinician is faced with the same therapeutic dilemma, 

irrespective of the nature of the cyst. 

This thesis presents the current understanding of the ows 
and elaborates on the controversies regarding not only the 

definition of the syndrome but also in the management of 

this complex developmental anomaly. It is a clinical study 

on a limited number of patients and serves as a guideline to 

the clinician. 



HISTORICAL OVERVIEW 

Since its initial description more than one hundred years 

ago, the syndrome of hydrocephalus associated with a 

posterior fossa cyst has been the topic of many publications 

yet is still controversial and has many problems which are 

unanswered. Although the description of the syndrome has 

been attributed to Dandy and Walker, many authors have 

contributed to its understanding. 

The association of hydrocephalus, hypoplasia of the 

cerebellar vermis and a posterior fossa cyst was first 

reported by Sutton in 1887 78 . Due to the inadequacy of this 

description and the misunderstanding of the pathogenesis, 

the first true description of this association of anomalies 

is credited to Dandy and Blackfan who in 1914 reported the 

association of hydrocephalus with cystic dilatation of the 

fourth ventricle and cerebellar anomalies in a thirteen 

month old infant22 . This infant presented with the 

classical symptoms and signs of hydrocephalus. With the 

intraventricular administration of phenolsulfonphthalein 

Dandy and Blackfan were able to demonstrate that there was 

no communication between the ventricular system and the 

subarachnoid space. The infant was treated conservatively 

and died two months after the diagnosis was made. Autopsy 

revealed cystic dilatation of the fourth ventricle and 
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associated hypoplasia of the vermis. The aqueduct was 

dilated and the foramina of Magendie and Luschka were 

absent. The pathology of this syndrome was, therefore, 

attributed to atresia of the outlet foramina of the fourth 

ventricle. 

By 1921 a further ten cases of hydrocephalus due to outlet 

obstruction were described by Oandy21 . In this series of 

eight infants and two adults with hydrocephalus the 

aetiology of the outlet obstruction was classified as either 

congenital or post-meningitic. In the post-meningitic group 

the fourth ventricle was not dilated while congenital group 

had the classical features of the posterior fossa cyst. The 

outlet obstruction was confirmed either at surgery or at 

postmortem. Dandy felt that the only satisfactory treatment 

of any form of hydrocephalus was the treatment of the cause. 

Three patients were operated on in an attempt to create an 

opening between the cystic dilatation of the fourth 

ventricle and the subarachnoid space. This was successfully 

performed in two patients, both adults, with post-meningitic 

outlet obstruction. The third patient was a three month old 

infant who died following puncture of the dilated fourth . 
ventricle presumably from a rapid decompression of the 

hydrocephalus. 

10 



In 1942 Taggart and Walker described three cases of 

posterior fossa cysts associated with hydrocephalus and 

congenital atresia of the outlets of the fourth ventricle79 . 

As in the case of Sahs published in 194172 , all patients 

died following surgical attempt to relieve the obstruction 

by creating an opening between the fourth ventricle and the 

subarachnoid space. Autopsy examination revealed the 

presence of hydrocephalus in association with cystic 

dilatation of the fourth ventricle and dysgenesis of the 

vermis. The foramina of Magendie and Luschka were not seen. 

Histological examination of the cyst membrane was performed 

in one patient. It consisted of three layers: an internal 

layer of ependyma, an intermediate layer of glial tissue 

and an external layer of connective tissue which was 

continuous with the pia-arachnoid of the cerebellum. 

The term "Dandy-Walker syndrome" was proposed by Benda in 

1954 8 . His description was based on the reports of Dandy 

and Blackfan and Taggart and Walker. Although Benda gives a 

brief clinical description of the syndrome, the emphasis is 

on the neuropathological aspects of the Dandy-Walker 

syndrome as seen in the six patients in his series. The 

description of Benda included hydrocephalus, cystic 

transformation of the fourth ventricle and hypoplasia of the 

cerebellar vermis. Benda was able to demonstrate that the 

atresia of the outlets of the fourth ventricle was not an 

essential feature of this syndrome and in a few of his 
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patients there was passage of dye from the fourth ventricle 

into the subarachnoid space. Although the failure of the 

foramen of Magendie to develop in some cases was obvious, it 

was felt that this was not the main feature of the syndrome 

and that the main pathology consisted of a cyst in place of 

the posterior medullary velum with cleft formation of the 

cerebellum. As the clinical features and pathological 

findings formed a definite morbid entity and because the 

atresia of the outlet foramina of the fourth ventricle were 

not an essential part of the syndrome, Benda felt that the 

term "Dandy-Walker syndrome" should be applied to the entity 

so as to distinguish it from other developmental disorders 

of the cerebellum. 

Since 1954 the literature has been concerned with the 

controversies, not only in the treatment and outcome of the 

Dandy-Walker syndrome but also with the definition of the 

many variants43 , 82 . The main difficulty is that the 

definition of the Dandy-Walker syndrome is not clearly 

established and varies according to the diagnostic technique 

employed. Although modern techniques of CT and MRI scanning 

have provided good anatomical definition of the posterior 

fossa cyst and associated central nervous system congenital 

anomalies, the CSF dynamics and the relationship between 

the cyst and the fourth ventricle, which was previously 

obtained with ventriculography, have 

attempt to resolve this issue recent 

been lost. In an 

literature has been 

12 



devoted to the classification of mid line posterior fossa 

cysts417 • It is hoped that this will help not only in the 

understanding of the Dandy-Walker cysts but also enable one 

to meaningfully compare the management and outcome of 

published series. 
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PATHOLOGY OF THE DANDY-WALKER SYNDROME 

PATHOLOGY13,14,20-22,25,30,31,33,45,51,70,72,85 

Posterior fossa cyst (Figure 1) 

The posterior fossa cyst is the most obvious feature of the 

Dandy-Walker syndrome. It fills the posterior fossa and is 

continuous with the fourth ventricle. It is this 

communication with the fourth ventricle which differentiates 

the Dandy-Walker syndrome from arachnoid cysts of the fourth 

ventricle. The roof of the cyst is composed of a thin 

translucent membrane which extends from the superior vermis 

superiorly, to the medial edge of the cerebellar hemispheres 

laterally and to the calamus scriptorius inferiorly. 

Depending on the size of the cyst it may extend superiorly 

through the tentorial hiatus, posterior to the quadrigeminal 

plate and into the supra-tentorial compartment and 

inferiorly through the foramen magnum into the spinal canal. 

The histology of the cyst wall is also important as it 

differentiates Dandy-Walker cysts from arachnoid cysts. It 

is composed of a three layered membrane. The inner layer is 

ependyma and is continuous with the ependyma of the fourth 

ventricle. The outer layer is arachnoid. Between these two 

layers is a layer of neural tissue representing the 

compressed and dysgenetic inferior vermis. In parts thi~ 
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layer may be extremely thin consisting of a few myelinated 

nerve fibres and glial remnants. 

torcular 

-'-----~ ........... -- cerebellum 

-

15 

cystic transformation 
of the 4th ventricle 

foramen of _Magend1e 

FIGURE 1: Diagram showing Dandy-Walker cyst 

Dandy-Walker cyst showing antero-superiorly displaced 
hypoplastic cerebellar vermis, cystic transformation of the 
fourth ventricle, and associated hydrocephalus. 

(from: Mori K. Anomalies of the Central Nervous system) 



The patency of the outlet foramina has been the subject of 

debate in the past. until the publication of Benda in 1954 

it was believed that there was no communication between the 

cyst and the subarachnoid space due to atresia of the 

foramina of Luschka and Magendie. This was thought to be an 

essential pathological feature of the syndrome. 

been clearly demonstrated in 50%-82% of 

pathological series. Thus atresia of the 

Patency has 

clinical and 

foramina of 

Luschka and Magendie, once considered to be the hallmark of 

the Dandy-Walker syndrome is absent in the majority of 

patients and no direct correlation has been demonstrated 

between patencty of the outlets of the fourth ventricle 

and the degree of hydrocephalus. 

The choroid plexus of the fourth ventricle is displaced 

anteriorly and inferiorly and is usually hypoplastic. 

cerebellum 

The cerebellar hemispheres are hypoplastic and are displaced 

posteriorly and laterally by the large cyst. The nuclei of 

the cerebellum may also be deformed or absent. 

The degree of vermian involvement depends on the severity of 

the Dandy-Walker syndrome. The inferior vermis lies within 

the cyst wall and is usually dysplastic consisting of a few 

neural and glial elements. The superior vermis is preserved 
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but is displaced superiorly by the cyst. It may also be 

rotated superiorly making identification on axial CT scans 

difficult. This superior displacement may impinge on the 

quadrageminal plate within the tentorial hiatus with 

resultant secondary aqueduct stenosis. 

Posterior fossa dura and venous sinuses 

The posterior fossa is large and there is elevation of the 

tentorium and the venous sinuses. Whether these changes are 

primary or secondary is not clear. It is likely that the 

changes are secondary to enlargement of the fourth ventricle 

with inhibition of the downward migration of the transverse 

sinuses and confluence of sinuses. In contrast to the 

Arnold-Chiari malformations where the dural structures are 

abnormal, in the Dandy-Walker syndrome, except for the 

elevated position of the sinuses and the tentorium, the 

dural structures are normal. 

Vascular anatomy 

Knowledge of the arterial and venous anatomy has been gained 

from carotid and vertebral angiography which was an 

important diagnostic modality prior to the development of CT 

scanning. 
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Features on cerebral angiography 

*bowing of the anterior cerebral arteries - indicative 

of hydrocephalus 

*elevation of the middle cerebral artery - due to 

dilatation of the temporal horns 

*posterior cerebral arteries -displaced upwards and 

laterally due to increased pressure in the posterior 

fossa 

*Vein of Galen - often duplicated and elongated. 

*Internal cerebral veins - separated 

*Thalamic vessels - displaced laterally 

*Torcular - elevated 

*Lateral sinuses - elevated 

*Superior cerebellar arteries - displaced anterio­

superiorly 

*Superior vermian vessels - may be absent 

*Posterior inferior cerebellar artery - all segments 

are displaced laterally by the dilated fourth 

ventricle. The vermian segment may be absent or 

hypoplastic 

The large number of vascular abnormalities seen on 

angiography are a consequence of the posterior fossa cyst 

and the hydrocephalus and do not represent abnormalities in 

the development of the intracranial vasculature. The only 

abnormality which is of clinical · importance is the high 

position of the lateral sinuses as this may influence the 
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positioning of ventriculo-peritoneal shunts. Opening into 

the lateral sinus as a consequence of the low positioning of 

the burrhole for ventricular shunt insertion may have 

disasterous consequences particulurly in an infant. 

Hydrocephalus 

The association between hydrocephalus and the Dandy-Walker 

syndrome is variable. It is difficult to establish the 

exact incidence of hydrocephalus in the Dandy-Walker 

syndrome as the majority of patients seen in clinical 

practice have presented to the practitioner because of 

symptomatic hydrocephalus. The hydrocephalus may be a 

consequence of the following: 

Fourth ventricular outlet obstruction: It has been well 

established that the outlets of the fourth ventricle are 

patent in up to 68% of patients. In those patients where 

the outlets are obstructed, this must play an important role 

in the pathogenesis of the hydrocephalus. 

Aqueduct obstruction: Patency of the aqueduct has been 

demonstrated in clinical and pathological studies in 87% of 

patients with the Dandy-Walker syndrome. In those cases 

where occlusion has been demonstrated the pathology 

includes: 

*aqueduct stenosis or forking 

19 



*functional occlusion due to herniation of the superior 

vermis 

*functional occlusion due to herniation of the 

posterior fossa cyst 

Incompetence of the subarachnoid pathways: Hydrocephalus in 

the absence of aqueduct or outlet obstruction would imply 

that there must be some obstruction in the subarachnoid 

pathways or some deficit in the absorptive capacity. This 

could explain the high failure rate following direct 

surgical treatment of the posterior fossa cyst. 

Associated central nervous system anomalies 

Associated anomalies have been noted in up to 68% of post­

mortem studies and 40% of clinical studies. Associated 

anomalies include 

*agenesis of the corpus callosum 

*non-specific gyral anomalies 

*heterotopias 

*polymicrogyria 

*agyria and macrogyria 

*occipital meningoceles 

*malformations of the inferior olive 

*cerebellar folia abnormalities 

*infundibular hamartomas 

*diverticular cysts of the third ventricle 



EMBRYOLOGY OF THE POSTERIOR FOSSA STRUCTURES 

The embryogenesis of the Dandy-Walker syndrome remains 

obscure and the key to its understanding, lies in the 

normal development of the posterior fossa structures and 

their temporal relationships. 

Rbombencepbalon 

The first critical step in the development of the 

rhombencephalon is the formation of the pontine flexure 

{stages Xlll-XVl). This is due to differential growth within 

the rhombencephalon and occurs during days 28 to 39. (figure 

2,3) 

Cerebellar hemispheres (figure 4,5) 

At five weeks a thickening occurs bilaterally in the alar 

plate of the rhombencephalon forming the rhombic lips. 

These are the primordia of the cerebellar hemispheres. 
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FIGURE 2: Pontine Flexure at 49 days 

(from: Netter F. The Ciba collection of Medical 
Illustrations) 
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FIGURE 3: Development of Flexures of the brain 

Longitudinal and cross sectional diagrams relating the 
development of flexures of the brain with some important 
landmarks for cerebellar morphogenesis. 

(from: Lemire RJ, et al. Normal and abnormal development of 
the human nervous system) 
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FIGURE 4: Development of Cerebellum 

Sagittal sections through the roof of the metencephalon, 
showing the development of the cerebellum: 
a. 8 weeks b. 12 weeks c. 13 weeks d. 15 weeks 

(from Langman Medical Embryology) 

!flarginal layer 

mesencephalon 

roof plate 
4th ventricle 

@ neuroepithelial layer 

mesencephalon 

mesen­
cephalon 

choroid plexus 

aqueduct 
4th ventricle 

CD 
ant. medullary velum 

® 

ext. granular layer 

Purkinje cells 

gray cortex of cerebellum 

medulla (white) 

post. medullary velum 

24 



FIGURE 5: Development of Cerebellum correlated with CR 
length and gestational age 

(from: Lemire RJ, et al. Normal and abnormal development of 
the human nervous system) 
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The glia and neurones of the cerebellum migrate by two 

pathways to their final destination. 

(a) neurones of deep cerebellar nuclei and 

Purkinje layer migrate radially outward via the 

wall of V4 during the ninth to eleventh week 

(b) neurones of granular cortex migrate tangentially 

to the rhombic lips forming the external granular 

layer during the eleventh to thirteenth weeks. 

Here they proliferate until 16/52 and then migrate 

inwards to form 

Vermis 

1. basket/stellate cells of the 

outer (molecular) layer 

2. inner granular layer 

Thus by the end of the first postnatal year the 

external granular layer has disappeared 

completely. 

The vermis forms by the fusion of the developing cerebellar 

hemispheres. This fusion starts superiorly at nine weeks 

and continues inferiorly. By fifteen weeks the entire 

vermis has formed. 
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Roof of the fourth ventricle (figure 6) 

The developing pontine flexure causes the roof of the 

rhombencephalon to thin during days 28-33. The rhombic 

roof is also transversely creased by this buckling. The 

crease divides the roof into two areas. The area 

membranacea superior, which forms the posterior medullary 

velum, and the area membranacea inferior. Within this 

crease the choroid plexus developes. 

The roof eventually perforates in the midline on day forty­

seven and on day forty-eight forming the foramen of 

Magendie. This is due to active differentiation of the roof 

and not due to the production of CSF, as was previously 

thought, as CSF is only produced a few days later. 
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FIGURE 6: Development of Ventricular system correlated 
with CR length and gestational age 

(from: Lemire RJ, et al. Normal and abnormal development of 
the human nervous system) 
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Choroid plexus and CSF formation 

During stage XX the roof of the rhombencephalon becomes 

uniquely differentiated. Caudal to the plica choroidea the 

roof of the fourth ventricle perforates forming the foramen 

of Magendie. The timing of this critical event has been a 

source of heated debate in the past and continues to be 

controversial. It is this failure of consensus which has 

resulted in the many theories regarding the pathogenesis of 

the Dandy-Walker syndrome. 

Stages XX-XXll are critical to the normal development of the 

ventricular pathways and the flow of cerebro-spinal fluid. 

Three events are closely related in time 

1. perforation of the roof of the fourth ventricle 

2. development of secretory epithelium in the 

choroid plexus 

3. formation of the subarachnoid space 

Histological studies clearly show that it is not the build­

up of CSF pressure that results in the perforation of the 

roof of the fourth ventricle but an active process of 

differentiation in the roof of the fourth ventricle . The 

development of the foramen of Magendie has been extensively 

studied. Blake described a closed pouch that evaginates 

from the caudal part of the fourth ventricle and persists 

in some species but is lost in man. 

29 



The development of the foramina of Luschka is less well 

described but both foramina are usually patent at birth. 

The size of the lateral foramina is usually inversly 

proportional to the size of the foramen of Magendie. 

Alexander found the foramina of Luschka to be symmetrically 

non-patent in 20% of normal humans. 

The choroid plexus of the fourth ventricle appears on day 

forty-three and forty-four. The production of CSF only 

occurs after perforation of the roof of the fourth ventricle 

making the hydrodynamic theories less probable. 
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EMBRYOGENESIS OF THE DANDY-WALKER SYNDROME 

THEORIES3,7,12,26-28,36,37,48,57,62,63,71,74, 

There are five main theories regarding the formation of the 

Dandy-Walker syndrome. 

1. Atresia of the foramina of Maqendie and Luschka 

This theory was proposed by early authors such as Dandy, 

Taggart and Benda. The atresia was confirmed by early post­

mortem reports. 

It is postulated that with congential atresia of the outlets 

of the fourth ventricle, and the on-going production of CSF, 

the forth ventricle dilates. As a secondary event there is 

maldevelopment of the vermis and cerebellum as well as the 

development of hydrocephalus. Occasional cases where no 

hydrocephalus has developed has been attributed to an 

abnormally small choroid with less CSF production as well as 

the possibility that the cyst wall may act as a semi­

permeable membrane. It has also been postulated that blood 

vessels may absorb some of the CSF resulting in the failure 

to develop hydrocephalus despite the outlet obstruction. 
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Both clinical and pathological studies by the following 

authors have found the outlets of the fourth ventricle 

patent in 50%-82% of patients. 

Gibson (1955} 

D'Agnostino (1963} 

Hart (1972} 

French (1983) 

Hirsch (1984) 

Raimondi (1984} 

2. Dysraphism of the corpus cerebelli 

Al though Benda stated that atresia of the outlets of the 

fourth ventricle is important in the pathogenesis it was 

also suggested that failure of fusion of the cerebellar 

hemispheres, very much like spinal dysraphism, may explain 

the development of the Dandy-Walker syndrome. The absence 

of an associated cranium bifidum is not explained. He does 

not expand on this theory and it does not explain the 

pathology seen in the Dandy-Walker syndrome. 
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3. Hydrodynamic theory 

In 1957 Gardner, the main proponent of the hydrodynamic 

theory, claimed that the Dandy-Walker syndrome, Chiari 

malformations, arachnoid cysts and syringomyelia were 

different manifestations of the same developmental anomaly 

ie. failure of development of the outlets of V4. Depending 

on the elasticity of the roof of the fourth ventricle it 

either: 

- stretched to form a Dandy-Walker cyst 

- remained intact resulting in the herniation of the 

contents of the posterior fossa and the formation of 

a Chiari malformation 

- ruptured, forming an arachnoid cyst 

There is no histological/embryological evidence presented to 

support this theory. 

In 1959 Brodal and Hauglie-Hansen published two cases with 

clinical, anatomical and pathological evidence as well as 

experimental work done in mice which does not support the 

theory of Gardner. They postulated that the syndrome occurs 

prior to the formation of the outlets of the fourth 

ventricle. As the result of some undetermined process 

there is an increase in i~traventricular pressure. This 

causes bulging of the area membranacea superior with the 

resultant poor development of the vermis. 
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In 1972 Hart presented 28 cases of the Dandy-Walker syndrome 

and concluded that due to the associated CNS and systemic 

anomalies, the developmental errors occured long before the 

development of the foramina of Luschka and Magendie and that 

it was the accumulation of the pre-choroidal CSF that 

resulted in the development of the Dandy-Walker syndrome. 

This evidence is against the hydrodynamic theory of Gardner. 

4. Neuroschisis 

This theory was proposed by Padget{l970/1972) following the 

discovery of neural tube clefts and overlying blebs in human 

and monkey embryos. It is argued that these represent 

partial ruptures of the neural tube with neuroschistic bleb 

formation. This theory was postulated for most cases of 

dysraphism including the Dandy-Walker syndrome. 

In the case of the Dandy-Walker syndrome it is postulated 

that a partial rupture of the neural tube (neuroschisis) 

occurs in the region of the the fourth ventricle. The 

overlying ectodermal bleb does not rupture resulting in the 

formation of adhesions with the inner layer of the dura. As 

a consequence there is incomplete development of the vermis. 
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s. Theory proposed by Barkovich(1989) 

It is postulated that the patient suffers an insult (the 

timing and nature of which is as yet undetermined) to both 

the developing cerebellar hemispheres as well as the fourth 

ventricle. The resultant congenital anomaly varies 

according to the site and nature of the insult. 

a. Insult is severe and diffuse 

As a consequence the cerebellum is severely 

hypoplastic and the fourth ventricle is large. 

This represents the classic picture of the Dandy­

Walker syndrome and in the classification of 

Barkovich is called the Dandy-Walker 

type A. 

b. Insult more localised with the developing cerebellum 

prominently involved 

This form of insult results in the development of 

a hypoplastic cerebellum without marked expansion 

of the fourth ventricle. 

This represents the Dandy-Walker variant or 

Dandy-Walker type B. 
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c. Insult more localised with the fourth ventricle more 

involved 

In this form of insult the posterior fossa is 

expanded with a posterior fossa cyst which 

communicates with the fourth ventricle. The 

cerebellar hypoplasia is relatively minor. 

This represents a mega cisterna magna or Dandy­

Walker type B 

The anomalies describes in b. and c. seem to be the result 

of a more localised insult and depending on the relative 

amount of cerebellum or fourth ventricular involvement, a 

spectrum of pathology occurs. A mega cisterna magna is part 

of the spectrum of pathology seen in the Dandy-Walker type 

B. This postulate is confirmed by the clinical and CT/MRI 

findings presented by the authors. 
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summary 

The Dandy-Walker syndrome is a developmental anomaly of the 

posterior fossa, the primary cause of which is unknown, and 

the embryogenesis, uncertain. The associated systemic 

anomalies help one in timing the origin of the insult. 

Certainly the lack of associated spinal dysraphism suggests 

a later time of origin than the Arnold-Chiari malformations 

making it difficult to postulate a single theory for both 

malformations, as proposed by Gardner and Padget. It is also 

difficult to separate which intracranial abnormalities are 

primary or secondary events. 

It seems that the key to understanding the embryogenesis of 

the Dandy-Walker syndrome is an understanding of the normal 

embryological development of the posterior fossa 

particularly in the timing of the various events. Certainly 

the large number of associated CNS and systemic anomalies 

imply that the pathogesis is more complex than the initial 

theories described. 
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STUDY 

AIM 

The differentiation between the Dandy-Walker syndrome and 

other posterior fossa cysts is problematical. Many 

different terms are used to describe posterior fossa cysts 

resulting in an attempt by many authors to reclassify 

posterior fossa cysts. It is hoped that this 

reclassification will make the diagnosis clearer and 

facilitate the assessment and management of patients. 

Although it is of academic importance, particularly to the 

paediatric neurosurgeon, to make this differentiation it is 

unclear whether this influences the treatment of the 

patient. 

Aims of the study: 

*to determine whether the classification of Barkovich 

et al. 7 which is based on the CT characteristics of 

posterior fossa cysts had any revelance to the 

management and outcome of Dandy-Walker cysts and their 

variants. 

*to review our experience in the management of the 

Dandy-Walker syndrome and to evaluate the results of 

treatment. 
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PATIENTS AND METHODS 

The clinical records, investigations and management of 

children presenting to the Dept. of Neurosurgery, Red Cross 

War Memorial Childrens Hospital, 

of a midline posterior fossa 

Cape Town with a diagnosis 

cyst were retrospectively 

examined. The characteristics of the vermis, cerebellum, 

posterior fossa cyst and brainstem, as seen on axial CT 

scans, were analysed and the patient classified into the 

sub-groups of Barkovich et. al. 

Definitions of terms used 

Vermian hypoplasia: small or absent inferior vermis. 

Vermian compression: frank deformity of vermis or diminished 

sulci between folia of the inferior vermis. 

Cerebellar hypoplasia: diminished size of the cerebellar 

hemispheres without enlargement of the sulci or fissures 

between folia. 

Cerebellar atrophy: all lobules present but the fissures 

between lobules and folia enlarged. 
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Classification of posterior fossa cysts 

Dandy-Walker Syndrome 

Type A 

Type B 

Prominent Cisterna Magna 

Arachnoid Cyst 
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Diagnostic criteria 

Dandy-Walker Type A (figure 7) 

Midline posterior fossa cyst 

Clear communication between cyst and V4 

Absence of vermis on axial images 

Hypoplasia of cerebellar hemispheres 

No atrophy of the cerebellum and vermis 

FIGURE 7: Dandy-Walker syndrome type A 

Dandy-Walker syndrome type A showing a midline posterior 
fossa cyst which communicates with the fourth ventricle. 
There is no vermis visible on the axial images. Cerebellar 
hypoplasia is present. 

41 



Dandy-Walker Type B (figure 8) 

Midline posterior fossa cyst 

Clear communication between cyst and V4 

Vermis present on some axial images 

No atrophy of vermis and cerebellum 

FIGURE B: Dandy-Walker syndrome type B 

Dandy-Walker syndrome type B showing a midline posterior 
:toss a cyst which communicates with the :fourth ventricle. 
The vermis visible on the axial images. Cerebellar 
hypoplasia is present. 
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Prominent Cisterna Magna 

Midline posterior fossa cyst 

Clear communication between cyst and V4 

Atrophy of vermis and cerebellum 
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Arachnoid cysts (figure 9,10) 

Midline posterior fossa cyst 

No communication between cyst and V4 

No atrophy of vermis and cerebellum 

Displacement of cerebellum and vermis 

FIGURE 9,10: Arachnoid cyst 

CT scan showing the midline posterior fossa cyst which does 
not communicate with fourth ventricle. The vermis is 
present on all the axial images. The cerebellar hemispheres 
are normal but compressed. There is no atrophy or hypoplasia 
of the cerebellum and the vermis. 
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RESULTS 

Patients (Table 1) 

Fifty children with midline posterior fossa cysts were seen 

at the Red Cross War Memorial Children's Hospital, Cape 

Town, over a twelve year period from January 1980 to 

December 1991. There were thirty males and twenty females. 

The mean age of presentation was three and a half years with 

the group of patients with the Dandy-Walker type A cysts 

presenting at a much earlier age. 

TABLE 1. Posterior fossa cysts. Clinical material 

Dandy-Walker Dandy-Walker Arachnoid 
Type A Type B cyst 

Number 22 (44%) 13 (26%) 15 (30%) 

sex: male 13 6 11 
female 9 7 4 

Race: White 4 3 4 
Coloured 12 4 6 
Indian 0 0 1 
African 6 6 4 

Mean age at 
presentation 0,4 yrs 4,2 yrs 6,4 yrs 
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Ante-natal course (Table 2) 

TABLE 2. Pregnancy and Delivery 

Dandy-Walker Dandy-Walker 
Type A Type B 
n=22 n=13 

Eventful 
Pregnancy 7 2 

twins hypertension 
breech eclampsia 
eclampsia 
eclampsia 
WR +ve 
APH 
APH 

Normal Vaginal 
Delivery 13 6 

Birth Weight (g) 2993 3384 

Apgar 5 min (mean) 6,2 8,8 

Abnormal siblings 1 0 
hypospadias 

PROM 
APH 

= 
= 

Premature rupture of membranes 
Ante partum haemorrhage 

+ve WR 
renal dx 

= 
= 

positive serological test for syphilis 
renal disease 
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Arachnoid 
cyst 
n=15 

4 

breech 
PROM 
renal dx 
eclampsia 

4 

3220 

6,6 

0 



Clinical Presentation 

Symptoms (Table 3): The majority of patients presented with 

symptoms of hydrocephalus. Respiratory difficulties were 

present in almost twenty-five percent of patients with the 

Dandy-Walker type A cyst. This is presumably a reflection 

of the congenital anomalies within the posterior fossa. 

Seizures were only present in two patients. 

TABLE 3. Symptoms 

Dandy-Walker Dandy-Walker Arachnoid 
Type A Type B cyst 
n=22 n=l3 n=15 

headache 0 0 5 

vomiting 2 1 1 

enlarging head 17 8 9 

unsteady gait 2 1 4 

depressed level 
of consciousness 1 0 0 

seizures 1 1 0 

feeding difficulty 2 1 1 

floppy baby 2 1 1 

respiratory 
problems 5 1 0 

asymptomatic 2 1 0 
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Signs {Table 4) : In all three groups of patients the 

commonest signs were those of hydrocephalus and raised 

intra-cranial pressure. Cerebellar signs were present in 

thirty-three percent of patients with arachnoid cysts of the 

posterior fossa. 

TABLE 4. Signs 

Dandy-Walker Dandy-Walker Arachnoid 
Type A Type B Cyst 
n=22 n=13 n=15 

enlarged head 
circumference 18 10 9 

full fontanelle 17 9 8 

occipital mass 2 2 0 

GCS 15/15 22 12 14 

nystagmus 0 2 1 

ataxia 1 1 4 

cranial n. palsy 0 2 0 

unilateral signs 0 2 2 

visual signs 3 1 2 

respiratory 
difficulties 0 1 
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congenital Anomalies (Table 5} 

The cardiac anomalies consisted of a transposition of the 

great arteries, ventricular septal defect and pulmonary 

stenosis. Two patients in the Dandy-Walker type A group had 

limb anomalies. One patient had contractures of the hand 

and the other a unilateral congenital dislocation of the 

hip. One patient had hypospadias. None of the patients 

with multiple congenital abnormalities fell into any of the 

described clinical syndromes. 

TABLE s. congenital Anomalies 

Dandy-Walker Dandy-Walker Arachnoid 
Type A Type B cyst 
n=22 n=l3 n=15 

Total 5 (22,7%) 2 (16,6%) 2(13,3%) 

cardiovascular 1 1 1 

capillary angiomas 0 0 0 

hypertelorism 1 1 0 

short nose 1 0 0 

strabismus 1 1 0 

limb anomalies 2 0 0 

GIT anomalies 0 0 0 

renal 1 0 0 

facial 0 0 1 

Clinical syndrome 0 0 0 
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Investigations (Table 6) 

In some patients the diagnosis of a posterior fossa cyst was 

suspected on skull x-ray and ultrasound examination of the 

brain. In all patients however the definitive diagnosis was 

made on CT scan. The findings on axial CT scan are listed 

in table 7. 

TABLE 6. Investigations 

Skull X-Ray 

Angiography 

Ultrasound 

Ventriculography 

CT scan 

MRI 

Dandy-Walker 
Type A 
n=22 

13 

0 

7 

3 

22 

0 

Dandy-Walker 
Type B 
n=l3 

5 

0 

6 

2 

13 

0 

Arachnoid 
Cyst 
n=l5 

12 

0 

5 

4 

15 

0 
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TABLE 7. Axial CT Scan Findings 

Vermis: 
absent 

hypoplastic 

compressed 

normal 

Cerebellum: 
hypoplastic 

compressed 

normal 

asymmetrical 

Brain Stem: 
compressed 

normal 

Torcular: 
elevated 

normal 

mean height (mm) 

hydrocephalus 

Agyeduct st•nosis 

Dandy-Walker 
Type A 
n=22 

22 

0 

0 

0 

22 

0 

0 

5 

3 

19 

22 

0 

46 

20 

0 

Dandy-Walker 
Type B 
n=l3 

0 

13 

0 

0 

12 

0 

1 

4 

1 

12 

6 

7 

40 

11 

0 

Arachnoid 
cyst 
n=l5 

0 

0 

7 

6 

0 

15 

0 

7 

3 

12 

4 

11 

25 

12 

0 

51 



Intra-cranial anomalies (Table 8) 

Nine patients had associated cranial anomalies the commonest 

of which was agenesis of the corpus callosum. 

patients had an associated occipital meningocele. 

Three 

TABLE a. Intra-cranial congenital anomalies 

Dandy-Walker Dandy-Walker Arachnoid 
Type A Type B cyst 
n=22 n=l3 n=l5 

Total 6 (27, 2%) 2 (15,5%) 1 (6,6%) 

corpus callosum 
agenesis 3 0 1 

occipital 
meningocele 1 2 0 

septal cysts 2 0 0 
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Treatment {Table 9 to Table 15} 

TABLE 9. Initial treatment 

cyst exploration 

ventriculo-
peritoneal shunt 

cyst-peritoneal 
shunt 

Combined cyst 
ventriculo-
peritoneal shunts 

No treatment 

Dandy-Walker 
Type A 
n=22 

0 

10 

8 

0 

4 

Dandy-Walker 
Type B 
n=13 

0 

7 

4 

0 

4 

Arachnoid 
cyst 
n=15 

3 

5 

4 

3 

0 
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TABLE 10. Further shunt treatment 

VPS revised to 
CPS (patients) 

CPS revised to 
VPS (patients) 

VPS added to 
CPS (patients) 

Total nwnber of 
shunts performed: 

VPS 

CPS 

Dandy-walker 
Type A 
n=22 

5 

1 

1 

12 

13 

Dandy-Walker 
Type B 
n=13 

1 

0 

1 

8 

5 

VPS = ventriculo - peritoneal shunt 
CPS = cyst - peritoneal shunt 

Arachnoid 
cyst 
n=15 

2 

0 

0 

8 

7 
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The results of treatment with ventriculo-peritoneal and 

cysto-peritoneal shunts are listed in tables 11 to 15. 

TABLE 11. Results of ventriculo-peritoneal shunts 

Total: patients 

shunts 

Hydrocephalus 
smaller 

cyst smaller 

Dandy-Walker 
Type A 
n=22 

12 

31 

12 

10 

Dandy-Walker 
Type B 
n=13 

8 

12 

8 

6 

Arachnoid 
cyst 
n=15 

8 

15 

4 

2 
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TABLE 12. Complications of Ventriculo-peritoneal shunts 

Dandy-Walker 
Type A 
n=22 

Total complications: 

patients 

shunts 

complications: 

obstruction 

sepsis 

slit ventricles 

subdurals 

poor position 

cl is connection 

9 

15 (55 %) 

12 (38,7%) 

2 ( 6,5%) 

2 ( 6,5%) 

0 

1 ( 3,2%) 

0 

Dandy-Walker 
Type B 
n=l3 

5 

6 (50 %) 

2 (16,6%) 

1 ( 8,3%) 

1 ( 8,3%) 

1 ( 8,3%) 

0 

1 ( 8,3%) 

Arachnoid 
cyst 
n=15 

5 

6 (40 %) 

4 (26,6%) 

0 

0 

2 (13,3%) 

0 

0 
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TABLE 13. Results of cyst-peritoneal shunts 

Dandy-Walker 
Type A 
n=22 

Total: patients 13 

shunts 17 

Hydrocephalus smaller 13 

cyst smaller 13 

Dandy-Walker 
Type B 
n=13 

5 

8 

4 

5 

Arachnoid 
cyst 
n=15 

7 

9 

6 

7 
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TABLE 14. complications of cyst - peritoneal shunts 

Dandy-Walker Dandy-Walker Arachnoid 
Type A Type B cyst 
n=22 n=13 n=15 

Total complications: 

patients 9 5 2 

shunts 10 (58 1 8%) 6 (75 %) 4 (44 %) 

Complications: 

obstruction 1 ( 5,8%) 1 (12,5%) 1 (11 %) 

sepsis 3 (17,6%) 0 1 (11 %) 

slit ventricles 1 ( 5,8%) 0 0 

subdurals 0 0 0 

poor position 3 (17,6%) 3 (37,5%) 1 (11 %) 

disconnection 0 1 (12,5%) 1 (11 %) 

shunt migration 2 (11,7%) 1 (12,5%) 0 



TABLE 15. Results of shunting. ventriculo-peritoneal 
shunts versus cyst-peritoneal shunts. 

Total: 
patients 

shunts 

Total complications: 
patients 

shunts 

Complications: 

obstruction 

sepsis 

overshunting 

slit ventricles 

subdurals 

poor position 

disconnection 

shunt migration 

VPS 

28 

58 

19 

29 (SO %) 

18 (31 %) 

3 ( s %) 

6 (10 %) 

3 ( s %) 

3 ( s %) 

1 ( 1,7%) 

1 ( 1,7%) 

0 

VPS = ventriculo - peritoneal shunt 
CPS = cyst - peritoneal shunt 

CPS 

25 

34 

16 

20 (59 %) 

3 ( 9 %) 

4 (12 %) 

2 ( 6 %) 

1 ( 3 %) 

1 ( 3 %) 

7 (21,5%) 

1 ( 3 %) 

3 ( 9 %) 
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outcome 

Two patients died. The first patient died at the age of 2,5 

years as a result of multiple episodes of shunt sepsis. The 

second patient died at the age of 12 years following shunt 

obstruction and the development of acute hydrocephalus. 

TABLE 16. outcome of patients 

Poor psycho­
logical outcome 

Deaths 

Dandy-Walker 
Type A 
n=22 

8 (36 %) 

2 

Dandy-Walker 
Type B 
n=13 

5 (38, 5%) 

0 

Arachnoid 
Cyst 
n=15 

7 (46, 6%) 

0 
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DISCUSSION 

Clinical Features 

Our fifty patients with midline posterior fossa cysts were 

classified according to the recently published criteria of 

Barkovich7 which were established using axial magnetic 

resonance imaging. As in other series the presentation of 

patients with the Dandy-Walker syndrome was with symptoms 

and signs of hydrocephalus15 . Patients with Dandy-Walker 

syndrome type A presented earlier (mean age of 0,4 yrs) and 

had a higher incidence of respiratory and feeding 

difficulties when compared to the Dandy-Walker syndrome type 

B. This presumably reflects a spectrum of pathology in the 

Dandy-Walker syndrome, the Dandy-Walker type A representing 

a more severe form of the anomaly. 

Associated Anomalies 

Systemic and facial anomalies associated with the Dandy-

Walker syndrome have been well described38 , 40 , 47 . 

Congenital anomalies were found in 22, 7% of our patients 

with Dandy-Walker syndrome type A, 16,6% with Dandy-Walker 

syndrome type Band 13,3% w~th arachnoid cysts. The high 

incidence of hypertelorism noted in the series by Raimondi 

et al. 71 has not been found in our series. The Dandy-Walker 
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syndrome has been associated with 

angiomas8,14,22,33,35,39,41,60,66,73,76,78,79,81 

facial 

mainly of 

the capillary type, and rarely with intracranial vascular 

malformations 66 ' 67 ' 68 No patient in this series had 

associated capillary angiomas of the face. 

The Dandy-Walker syndrome may also form part of well defined 

clinical syndromes56 . These include autosomal recessive 

syndromes of warburg57 , 64 , Meckel-Grilber57 , Ellis-van 

creveld17 , Joubert11 , 23 and Coffin-Siris50 . Sporadic 

diseases such as the Cornelia-de Lange syndrome33 and the 

Goldenhar syndrome1 may also be associated with the Dandy­

Walker syndrome. In this series none of the patients with 

systemic congenital anomalies fitted into a described 

clinical entity. This association with well defined 

chromosomal abnormalities in a small percentage of patients 

would suggest that the aetiology is heterogeneous and is not 

only due to teratogenetic influences in the fourth to 

seventh embryonic weeks but that chromosomal aberrations or 

well defined single gene disorders may be involved. 

Various authors have questioned the value of CT in the 

diagnosis of the Dandy-Walker syndrome5154 but errors 

usually result from the criteria used to identify the 

malformation rather than from the quality of the images. In 

this series the diagnosis of all patients was based on the 

use of axial CT scans. 
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Malformations of the brain are frequently found with up to 

68% being reported in autopsy studies14 , 33 , 46 . Twenty seven 

percent of the Dandy-Walker syndrome type A and 15,5% of the 

Dandy-Walker syndrome type B had associated intracranial 

congenital anomalies. corpus callosum agenesis and 

occipital meningocoels were the commonest anomalies found. 

This is in keeping with most reported 

series6 , 16 , 35 , 53 , 57 , 68 , 71 , 76 , 80 . Corpus callosum agenesis 

has been frequently associated with a low birth-weight and a 

poor prognosis. We did not find this in our series. 

The incidence of corpus callosum agenesis in the Dandy-

Walker syndrome is 

recognised (figure 

probably 

11). The 

higher than is generally 

corpus callosum has a 

complicated origin and time course of development. It may 

occur in patients without the Dandy-Walker syndrome. 

Isolated agenesis of the corpus callosum ( not associated 

with the Dandy-Walker syndrome ) represents a failure of 

commisuration rather than an agenesis and thus its origin is 

probably in the foetal rather than embryonic period. 

Because of this it is of little help in determining the time 

of origin of the Dandy-Walker syndrome. The fact that such 

an association does exist indicates the possibility that 

whatever causes the Dandy-Walker syndrome may affect other 

structures in the median plan~ including the hippocampal and 

anterior commisures as well as the corpus callosum. 
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FIGURE 11: Corpus Callosum Agenesis 

Agenesis of the corpus callosum in a child with Dandy-Walker 
syndrome type A. 
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The association between occipital meningoceles and .Dandy-

Walker syndrome has been well 

described6 , 9 , 10 , 35 , 42 , 52 , 61 , 68 , 75 and was first noted by 

Sutton 78 in the first reported case of the Dandy-Walker 

syndrome. Ten percent of patients in this series had 

associated occipital meningocoels {figure 12,13). Although 

it has been suggested that an occipital meningocele in the 

presence of a Dandy-Walker syndrome implies poor 

intellectual development the results of most series would 

indicate that it is the presence of other associated central 

nervous system and systemic abnormalities which are more 

important in the determination of intellectual outcome. 

In addition to corpus callosum agenesis and occipital 

meningoceles other anomalies of the brain including non­

specific gyral disturbances, malformations of the olivary 

and dentate nucleus, cerebral and cerebellar hamartomas, 

pachygyria, microgyria, polymicrogyria and anomalies of the 

cerebellar folia have also been described33 , 46 . These 

abnormalities were not seen in this series but this may 

reflect the resolution of the CT scan. Post mortem reports 

and MRI reports have a much higher incidence of these 

abnormalities. 
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FIGURE 12: Occipital Meningocele 

Occipital meningocele in an infant 
syndrome type B. The meningocele was 
without any complications. 

with Dandy-Walker 
surgically treated 
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FIGURE 13: Occipital Meningocele 

This chlid with a Dandy-Walker syndrome type A has both a 
occipital meningocele as well as agenesis of the corpus 
callosum. 
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Treatment 

Treatment of the Dandy-Walker syndrome is directed toward 

controlling raised intracranial pressure. In the absence of 

hydrocephalus and compression from the posterior fossa cyst, 

which occurs in a small percentage of patients, no surgical 

treatment is indicated. In this series six patients did not 

require surgical treatment. Despite advances in diagnostic 

and therapeutic modalities the treatment of the Dandy-Walker 

syndrome remains controversial. 

Membrane excision was initially proposed by Dandy for the 

treatment of the Dandy-Walker syndrome21 . The results using 

this form of therapy have been poor with a high failure rate 

of up to 75% and a mortality of 10%. Earlier experience 

by Dandy, Taggart and Benda was associated with a much 

higher mortality8 ,18 ,21,79,83. This form of therapy was 

based on the assumption that the outlets of the fourth 

ventricle were blocked resulting in expansion of the fourth 

ventricle and supratentorial hydrocephalus. Membrane 

excision is still proposed for patients with arachnoid cysts 

although our experience would indicate that these patients 

do well with the insertion of a cyst-peritoneal shunt. In 

the Dandy-Walker syndrome there may also be a role for cyst 

fenestration in those patien~s who have undergone repeated 

shunt revisions and in whom further shunting procedures may 

carry a significant risk2 . Our patients were treated with 
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either cyst-peritoneal, ventriculo-peritoneal or a 

combination of shunts. 

Combined ventriculo-peritoneal and cyst-peritoneal shunting 

has been advocated70 , 71 , 81 . The principle behind this 

technique has been to reduce the posterior fossa mass effect 

at the same time as decompressing the ventricles. This 

minimises the risk of upward herniation which can occur with 

the insertion of a ventriculo-peritoneal shunt alone69 . 

This complication is, however, uncommon and double shunts 

have a higher complication rate58 . Atlhough the use of 

double shunting is not advocated as a primary mode of 

therapy, it may be necessary later if secondary aqueduct 

stenosis or shunt failure developes. 

The patency of the aqueduct has been used to determine the 

nature of the initial shunting procedure52 , 53 . As CT 

scanning has largely replaced ventriculography in the 

diagnosis of the Dandy-Walker syndrome the patency of the 

aqueduct is difficult to assess. When one retrospectively 

analyses the effects of shunting the cyst alone on the 

ventricular size or the effect of ventricular shunting on 

cyst size only two patients with possible aqueduct stenosis 

were identified in this series. This is in keeping with the 

results of Sawaya and McLaur~n76 and Marinov et a1. 53 where 

no patients with aqueduct stenosis were identified. Cyst-

peritoneal shunting is said to encourage the normal flow of 
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CSF through the aqueduct and is consequently associated with 

a lower incidence of secondary aqueduct stenos is. Our 

results of cyst-peritoneal shunting would support this 

statement. This obviously needs further investigation. 

When the results of shunting are analysed it is apparent 

that no significant difference exists in the outcome of the 

three groups of posterior fossa cysts examined. Significant 

differences did occur when one compared the results of cyst­

peritoneal shunts and ventriculo-peritoneal shunts. Both 

groups of patients had a high incidence of shunt 

complications (50%-59%). Ventriculo-peritoneal shunts had a 

high incidence of shunt obstruction ( 31%) and overshunting 

(10%) (figure 14,15) when compared to cyst peritoneal 

shunts. Cyst-peritoneal shunts on the other hand are 

technically more difficult to position and secure and this 

is reflected by a 21,5% incidence of poorly positioned 

cyst-peritoneal shunts (figure 16,17) and a 9% {3 shunts) 

incidence of shunt migration (figure 18,19) with the entire 

shunt tubing lying within the posterior fossa cyst. 
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FIGURE 14: Overshunting - Subdural hygromas 

This child had a ventriculo-peritoneal shunt inserted for a 
Dandy-Walker syndrome type A and hydrocephalus. Follow up 
CT scan shows bilateral subdural hygromas · which were 
symptomatic .and were treated "'(i th burrhole aspiration and 
removal of the ventriculo-peritoneal shunt. 
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FIGURE 15: overshunting - Slit ventricle syndrome 

This child developed symptomatic slit ventricle syndrome 
following the insertion of a ventriculo-peritoneal shunt for 
Dandy-Walker syndrome type A. The ventriculo-peritoneal 
shunt was replaced with a cyst-peritoneal shunt with good 
results. 
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FIGURE 16: Poor shunt position 

These CT scans show the tip of the shunt lying within the 
substance of the cerebellar hemispheres. 
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FIGURE 17: Poor shunt position 

These CT scans show the tip of the shunt lying within the 
substance of the brain stem. The child had a sixth nerve 
palsy which resolved on removal of the shunt. 
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FIGURE 18: Shunt Migration 

Plain lateral x-ray skull shows migration of the entire 
cyst-peritoneal shunt. On axial CT the entire shunt lies 
within the Dandy-Walker cyst. The child presented with 
symptoms and signs of shunt obstruction. 



FIGURE 19: Shunt Migration 

Plain lateral x-ray skull shows migration of part of the 
cyst-peritoneal shunt. on axial CT a loop of the peritoneal 
portion of the shunt lies within the Dandy-Walker cyst. 
The child presented with symptoms and signs of shunt 
obstruction. 
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outcome 

The Dandy-Walker syndrome is said to be associated with a 

high mortality and a high incidence of mental retardation 

and motor dysfunction in the survivors55 An overall 

mortality of 40%-50% has been described in many series with 

infection, uncontrolled hydrocephalus and shunt obstruction 

having been identified as the major cause of 

deathl4,24,35,39,68,70,76,80. In our series, as with more 

recently published series in the post CT scan era, the 

mortality rates have been considerably lower in the region 

of 10%-20% 619153 . Two patients died in this series, both 

related to shunt complications, with an overall mortality of 

5%. 

Poor developmental outcome and mental retardation remain a 

significant problem in survivors. In many series poor 

developmental outcome has been associated with seizures and 

central nervous system abnormalities excluding corpus 

callosum agenesis and occipital meningoceles, hydrocephalus 

and various other systemic anomalies. In this series 37% of 

patients had a poor developmental outcome as measured by a 

developmental scale which assessed gross and fine motor 

function, speech development and social integration. This 

compares favourably with many other centres although mental 

dysfunction in up to 88% of patients has been described in 

some publications. 
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The high mortality and high incidence of mental retardation 

have led some authors to suggest termination of a pregnancy 

when the diagnosis in made during the ante-natal period32 . 

The ability of the ultrasonographer to make the diagnosis in 

the antenatal period has improved considerably particularly 

with the newer high resolution ultrasound equipment 

available34,44,59,77. As associated cranial and 

extracranial anomalies have been correlated with a poorer 

outcome in some series the diagnosis of these abnormalities 

antenatally would make a decision regarding termination 

easier. The difficulty at present is that the associated 

central nervous systen anomalies are difficult to diagnose 

on ultrasound. There has been one report of an antenatal 

diagnosis using MRI scanning32 . This was performed at 

thirty four weeks gestation and demonstrated not only the 

Dandy-Walker malformation but also agenesis of the corpus 

callosum and a porencephalic cyst. 
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CONCLUSIONS 

The study reported is clinically orientated. Al though the 

number of patients analysed is small, and therefore cannot 

be subjected to statistical analysis, it is one of the 

largest series in the literature. From this experience and 

other published series, the following conclusions can be 

reached. 

Based on the morphological characteristics of posterior 

fossa cysts as seen on axial CT scan, differentiation 

between Dandy-Walker cysts type A and Band arachnoid 

cysts, as proposed by Barkovich, is possible. This 

morphological classification does not appear to help 

decision making in the management or the assessment of 

outcome in patients with midline posterior fossa cysts. 

Cyst-peritoneal shunts have a lower incidence of 

complications due to obstruction and overshunting 

compared to ventriculo-peritoneal shunts. In view of 

this cyst-peritoneal shunting is the preferred initial 

method of treatment in all developmental midline 

posterior fossa cysts. 

As all reported series are small, a multi-centre study is 

advocated so that statistical analysis is possible. 
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