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ABSTRACT
Prenatal sonographic assessment of the posterior fossa in the mid-sagittal plane at 11-14 weeks’ gestation 

has been highlighted as an essential diagnostic step by the current literature. This approach is used for the 
early detection of open spina bifida during the first trimester by analyzing the three spaces of the posterior 
fossa: brain stem, the fourth ventricle and cisterna magna. Abnormal size of fetal posterior fossa spaces 
is an important sign in the diagnosis of fetuses with central nervous system malformation and needs to 
be submitted for differential diagnosis when any alterations are observed. Among them, Dandy-Walker 
malformation is one of the major causes of congenital hydrocephalus, being a rare condition, with 
poor-prognosis, manifested by enlarged posterior fossa. On the basis of available evidence, the assessment of 
the fetal posterior cranial fossa is feasible from 11 to 14 weeks gestational age and it is believed that abnormal 
appearance of the posterior fossa at this stage of pregnancy could improve early detection of Dandy-Walker 
malformation by prompting an early second trimester ultrasound evaluation.
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INTRODUCTION

Cerebral malformations are among 
the most common types of major 
congenital abnormalities. Ultrasound 
examination has proved its role as an 
effective modality for prenatal dia-

gnosis of these abnormalities. Therefore, assess-
ment of the fetal posterior fossa in the mid-sagit-

tal plane at 11-14 weeks’ gestation is an essential 
diagnostic step used in the early detection of 
open spina bifida by analyzing the three spaces 
of this fossa: brain stem, the fourth ventricle and 
cisterna magna. Abnormal size of fetal posterior 
fossa spaces is an important sign in the diagnosis 
of fetuses with central nervous system (CNS) mal-
formation and needs to be submitted for dif-
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ferential diagnosis when any alterations are 
observed. Among them, Dandy-Walker mal for - 
mation is a rare condition referring to a complex 
developmental anomaly of the cerebellar vermis, 
with persistent of Blake’s pouch, being also a 
major causes of congenital hydrocephalus, with 
poor prognosis (1). q 

CASE REPORT

A 40-year old multigravida was referred for 
routine antenatal ultrasound at 14 weeks of 

gestation. The fetal posterior fossa was examined 

by transabdominal scan in the mid-sagittal plane: 
only two of the three posterior brain spaces were 
identified, because the border between the forth 
ventricle (intracranial translucency-IT) and cis-
terna magna was not visible (Figure 1a).

We measured the brainstem (BS) diameter 
and brainstem to occipital bone (BSOB) distance 
and calculated the BS/BSOB ratio. Brainstem to 
occipital bone consists of the fouth ventricle–cis-
terna magna complex, the two structures being 
separated by a visible border (Figure 1e). In the 
normal fetuses, the BS/BSOB ratio is less than 1 
and it is not correlated with the gestational age 

FIGURE 1. Ultrasound appearance 
of fetal posterior fossa and prenatal 
diagnosis of Dandy-Walker 
malformation: (a) the brainstem (BS) 
diameter and brainstem to occipital 
bone (BSOB) distance and a  
BS/BSOB ratio calculated by us 
which was lower than 1;  
(b) Transabdominal ultrasound 
evaluation – transverse section of 
the posterior fossa at 17 weeks;  
(c) and (d) Transabdominal 
ultrasound evaluation of the brain 
structures at 19 and 24 weeks of 
gestation, which were performed in 
a transverse axis, showed agenesis 
of the cerebellar vermis, with no 
evidence of additional intracranial 
structural defects; (e) normal 
appearance of fetal posterior fossa: 
brain stem, the fourth ventricle, 
cisterna magna.
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(2). In the fetuses with  open spina bifida, the 
BS/BSOB ratio is greater than 1: there is an in-
creased brain stem diameter and decreased 
fourth ventricle and cisterna magna diameters 
(2). In Dandy-Walker malformation there is an 
increased BSOB diameter and especially a de-
creased BS/BSOB ratio (3-5). In our case, the 
BS/BSOB ratio was less then 1, with no visible 
border between the fouth ventricle and cistena 
magna (Figure 1a). The abnormal aspect of the 
posterior fossa raised the suspicion of a CNS 
anomaly such as Dandy-Walker complex (1). 

A more frequent and detailed follow-up con-
tinued and a transabdominal ultrasound evalua-
tion at 17 weeks was performed; extracranial 
defects, including coarctation of the aorta, bila-
teral hydronephrosis and talipes, were also re-
vealed. We performed amniocentesis, which re-
vealed normal karyotype. The advanced genetic 
testing (microarray-CGH testing) was offered but 
declined, as the patient was committed to the 
pregnancy (6). Other transabdominal ultrasound 
evaluations of the brain structures at 19 and 
24 weeks of gestation were performed in a trans-
verse axis and showed agenesis of the cerebellar 
vermis (Figure 1c and Figure 1d), with no evi-
dence of additional intracranial structural de-
fects. A magnetic resonance imaging (MRI) scan 
was offered but declined. 

The fetus developed fetal growth restriction 
and was monitored by serial ultrasound scans 
until 32 weeks, when delivery was performed. 
The newborn presented with growth restriction 
and severe neurodevelopmental delay and sur-
vived only a few weeks. The structural defects 
were confirmed postnatally by morpho-patho-
logical examination. q

DISCUSSION AND CONCLUSION

Some of the CNS anomalies such as acrania, 
alobar holoprosencephaly or encephalocele 

are always visible and must be detected during 
the 11-14 weeks’ scan (5). Other anomalies are 
potentially detectable by analyzing the indirect 
signs. Opens spina bifida and Dandy-Walker 
malformation could be detected in the first tri-
mester by examining the posterior fossa stuc-
tures: brain stem, the fourth ventricle and cis-
terna magna in the same mid-sagital view that 
we use in the measurment of nuchal translucen-
cy. However, a detailed examnination is required 

in the early second trimester to confirm the dia-
gnosis.

Patients with a higher risk for a CNS abnor-
mality or those with suspicious findings are re-
quired to undergo fetal neurosonography in a 
maternofetal medicine department, by clinicians 
with expertise in the field. 

When a posterior fossa cyst is detected, ab-
sence or hypoplasia of the cerebellar vermis is a 
key finding for distinguishing between a 
Dandy-Walker malformation and an arachnoid 
cyst (6). Moreover, for the differential diagnosis, 
we should bear in mind that Dandy-Walker mal-
formation it is usually accompanied by other in-
tracranial anomalies like agenesis of the corpus 
callosum, holoprosencephaly, occipital encepha-
loceles and ocular defects, but also extracranial 
anomalies like polycystic kidneys, cardiovascular 
defects and limb anomalies, abnormalities that 
our case study developed during the gestation 
(7, 8). Etiology reunites genetic causes under the 
form of chromosomal abnormalities, but also en-
vironmental factors such as viral infections, alco-
hol and diabetes. 

Before establishing the final diagnosis of 
Dandy-Walker malformation, a good knowledge 
regarding the anatomy and natural development 
of cerebellar vermis is required. It completes its 
formation form cranial to caudal and sometimes 
the communication between the forth ventricle 
and cisterna magna persists open from the 16th to 
late 20th week of gestation. Therefore, an ultra-
sound reevaluation between 20 and 22 weeks of 
gestation is necessary (9).   

To exclude other malformations in the area of 
the CNS, especially morphologic abnormalities, 
MRI can be performed and, if any chromosomal 
abnormalities are suspected, genetic testing by 
CGH array can be of great support.

To conclude, on the basis of available evi-
dence, the assessment of the fetal posterior cra-
nial fossa is feasible from 11 to 14 weeks of ges-
tational age and it is believed that abnormal 
appearance of the posterior fossa at this stage of 
pregnancy could improve early detection of 
Dandy-Walker malformation by prompting an 
early second trimester ultrasound evaluation, to-
gether with other imaging investigations and use 
of genetics. q
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