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Value of Sagittal Sonography and Direct Sagittal CT of the 
Dandy-Walker Syndrome 
C. M. Groenhout ,1 R. H. Gooskens ,1 J. A. Veiga-Pires ,2 L. Ramos ,2 J. Willemse, ' and O. van Nieuwenhuizen' 

The Dandy-Walker syndrome was first described in 1914 
by Dandy and Blackfan (1) and in 1942 by Taggart and Walker 
(2). According to Hart et al. (3) , the constant features of the 
syndrome are hydrocephalus, hypoplasia or aplasia of the 
vermis, and cystic dilatation of the fourth ventricle . Obstruc
tion of the foramina of Luschka and Magendie and the high 
insertion of the tentorium may be present, but are not con
stant features. Thus, the syndrome may be noncommunicat
ing or communicating , depending on the patency of the fora
mina of Luschka and Magendie. In addition , either type may 
develop secondary obstruction of the aqueduct. Each of these 
types, therefore, may present a non obstructive or a second
ary obstructive form . Their appearances with conventional 
radiologic techniques have been well documented (4). We 
describe the value of sonography and direct sagittal computed 
tomographic (CT) scanning in the diagnosis of a patient with 
Dandy-Walker syndrome. If CT is performed in association 
with metrizamide ventriculography and/or cisternography, the 
dynamics of the cerebrospinal fluid (CSF) can be evaluated 
and the type and form of the lesion established . 

Case Report 

A 5-month-old boy was seen with rapidly enlarging head and a 
wide bulging anterior fontanelle associated with a right frontal bone 
defect. The patient was one of identical twins of an uncomplicated 
pregnancy carried to term. The sibling was normal. Within 8 weeks 
of birth his head circumference increased from the 50th percentile to 
the 98th percentile. Both the somatic and mental development of the 
child were normal and equal to that of his sibling. Sonographic sector 
scanning of the head showed a dilated ventricular system associated 
with a cyst of the posterior fossa and a hypoplastic cerebellum (fig . 
1 A). This finding suggested a cerebellar dysplasia. 

To ascertain the nature of the lesion, the child was further investi
gated by conventional CT scanning, which showed marked dilatation 
of the ventricular system and the characteristic relation of the cyst to 
the fourth ventricle. No supratentorial developmental lesions were 
seen (figs. 1 B and 1 C) . 

The examination was extended by metrizamide ventriculography. 
Direct coronal and direct sagittal scans were obtained to study the 
CSF dynamics . Not only was the connection between the ventricular 
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system and the cyst confirmed, but an obstruction of the flow of the 
contrast medium into the subarachnoid spaces was also seen (figs. 
1 D and 1 E). The diagnosis of noncommunicating Dandy-Walker cyst 
without aqueduct obstruction was made. A single Pudenz drain was 
placed in the cyst. 

Discussion 

Several theories about the pathogenesis of Dandy-Walker 
syndrome have been postulated. That the pathogenesis of 
the syndrome is simply atresia of the foramina of Luschka 
and Magendie [1 , 2) has been refuted (5) . Some authors have 
suggested a maldevelopment in the genesis of the rhomben
cephalic roof before the foramina open [6, 7) . 

In the embryo, according to Gardner [8], there is normally 
an equilibrium between the production of CSF by the choroid 
plexus and that by the lateral and fourth ventricles. In the 
Dandy-Walker syndrome this equilibrium is somehow dis
rupted by a relative overproduction of CSF at the level of the 
fourth ventricle , which alters its dynamics. This may be as
sociated with a primary agenesis or hypoplasia of the vermis 
or may be the cause of the vermial dysgenesis. The roof of 
the rhombencephalic ventricle then herniates along the path 
of the vallecula and balloons out to form a cyst. This cyst 
compresses the aqueduct rarely (9) . The foramina of Luschka 
and Magendie mayor may not become patent, resulting in a 
communicating or a noncommunicating type of lesion. 

In our case a wide open fontanelle permitted the workup 
to proceed from the least invasive (sonography (10)) to the 
more invasive study (CT metrizamide ventriculography). This 
demonstrated a noncommunicating Dandy-Walker cyst with 
aqueduct patency. In our opinion , the variant Dandy-Walker 
cyst described by Archer et al. (11) and Raybaud (12) falls 
into the latter category. 

We believe that the two types of Dandy-Walker syndrome 
manifest themselves at different ages. In the noncommuni
cating type the foramina of Luschka and Magendie are closed 
ab initio, and this explains both the early onset of the symp
toms and the characteristic CT appearances seen in our case. 
In the communicating type, the foramina must remain open 
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Fig. 1.-A, Sagittal paramidline 
sector sonogram. Dilated lateral ven
tricular (V) systems; third ventricle (3) . 
Cyst in posterior fossa; hypoplastic 
cerebellum (arrowhead) . B, Conven
tional CT scan shows characteristic 
shape of fourth ventricle and bal
looned posterior wall limited by hy
poplastic cerebellar hemispheres. C, 
Gross ventricular dilatation. Large 
right frontal bone defect. D, CT me
trizamide ventriculography. Direct 
coronal scan shows contrast in di
lated ventricular system and wide aq
ueduct (arrows) . E, Direct sagittal 
scan. Contrast in lateral ventricles , 
fourth ventricle , and cyst. High ten
torium. No contrast in subarachnoid 
spaces. 

c 

E 

for variable periods of time before the clinical manifestations 
of the syndrome are obvious [5]. This state of unstable 
dynamic equilibrium can be disturbed by any form of stress. 
The actual disturbances of the CSF dynamics may induce 
further growth of the cyst , which in turn will cause complete 
or partial functional CSF flow failure. In our experience [13-
15] direct sagittal CT scans of the head have proven to be 
an essential method for imaging intracranial structures , but 
metrizamide ventriculography is necessary to establish the 
CSF dynamics. That there was no communication between 

the ventricular system and/or cyst and the subarachnoid 
spaces in the presence of a wide patent aqueduct was 
instrumental in determining surgical management [9]. 

In the communicating type without aqueduct obstruction , 
drainage is not required , but if the aqueduct is obstructed a 
ventricular shunt is necessary. In the noncommunicating type, 
drainage is always necessary, with a single shunt in the cyst 
if the aqueduct is patent. If the aqueduct is occluded both the 
ventricles and the cyst must be drained. 
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