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ventricle via the foramina of Magendie and Luschka. 
An ECM is defined as a cisterna magna measuring  
≥ 10 mm on an oblique transverse plane, with normal 
cerebellar hemispheres and vermis.1 It is usually meas-
ured in an anteroposterior manner—from the posterior 
aspect of the cerebellar vermis to the inner edge of the 
occipital bone (Figure 1). 

With advancing gestational age, the cisterna magna 
grows in size,2 suggesting that an absolute cutoff of 
10 mm may be too low in the third trimester. According 
to a study by Júnior et al,3 conducted in a Brazilian 
population, the mean measurement ranges from  
4.29 ± 0.93 mm at 18 to 18+6 weeks to 5.58 ± 1.23 mm 

Case Scenario
A 32-year-old, gravida 2 woman underwent an ante-
natal ultrasonography (USG) at 32 weeks of gestation. 
There was no history of any adverse antenatal events. 
However, the antenatal USG at 32 weeks revealed that 
the fetus had an enlarged cisterna magna (ECM), of 
approximately 10 mm. There were no other abnormali-
ties detected on detailed examination.

Definition
The cisterna magna is a cerebrospinal fluid–containing 
cavity, located behind the cerebellum in the posterior 
fossa of the brain, which communicates with the fourth 
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at 24 to 24+6 weeks of pregnancy. Ethnicity is known 
to influence the transverse diameter of the fetal cere-
bellum, but no study so far has assessed the relation-
ship between the length of the cisterna magna and 
ethnicity.4

Etiology
Embryologically, complete development of the posterior 
fossa occurs at around 18 to 22 weeks. Hence, extreme 
care should be taken while diagnosing posterior fossa 
abnormalities before 18 weeks.5 Caution should be exer-
cised in differentiating the Dandy–Walker variant from 
ECM, especially in the early second trimester, as the 
relatively large fourth ventricle and the incompletely 
formed inferior cerebellar vermis may give a false 
impression of vermian defect. In such cases, a follow-up 
USG at 18 weeks or later is recommended. Even in the 
second and third trimesters, a very steep scanning angle 
may present an impression of an ECM and even of a 
vermian defect.6

Incidence
Posterior fossa malformations occur in 1 in 5000 live 
births. This continuum includes various anomalies such 
as the Dandy–Walker malformation, Dandy–Walker 
variant, inferior vermian hypoplasia, and ECM.7 ECM 
is normally reported postnatally in 1% of the popula-
tion worldwide.8 A study reports its antenatal detec-
tion in 0.12% of all fetal scans in the Saudi Arabian 

Figure 1. Enlarged Cisterna Magna 
Courtesy: Dr Bheemashanker Nandyal, MD (Radiology), Shardha Scan Center (Bagalkot, 
Karnataka, India).

population.9 The incidence of ECM is more in males 
than in females, with the ratio of 3.75:1.10

Associated Anomalies
Around 62% of ECM cases are found to be associated 
with the central nervous system (CNS), extra-CNS, 
and chromosomal anomalies. Associated CNS anom-
alies include ventriculomegaly, holoprosencephaly, 
septo-optic dysplasia, schizencephaly, Arnold–Chiari 
malformation type II, agenesis of the corpus callosum, 
and hydranencephaly.11 Ventriculomegaly is the most 
common anomaly seen. In a study, of the 144 fetuses 
with ECM, 12.6% and 16.6% were found to have asso-
ciated CNS and extra-CNS anomalies, respectively.12 

In another study, around 38% patients had congeni-
tal heart disease, 28% had limb abnormalities, and 
26% had facial abnormalities.13 ECM is also found to 
be associated with chromosomal abnormalities such as  
trisomy 13 and 18.14

Antenatal Counseling 
First trimester 
In case ECM is detected in the first trimester, an USG 
has to be repeated at around 18 weeks, as the develop-
ment of cisterna magna will be under progress.

After 18 weeks of gestation
As isolated ECM can be classified into 3 groups based 
on the depth of the cisterna magna: 10 to 12.9 mm 
as mild, 13 to 14.9 mm as moderate, and > 15 mm as 
severe ECM. In the mild category, 92% to 100% of the 
isolated ECM findings have favorable outcomes.15,16 In 
a recent study by Liu et al,17 infants with isolated ECM 
had lower developmental quotient (DQ) scores in terms 
of gross motor skills (80.81 ± 3.44 vs 99.20 ± 4.54) and 
adaptability (98.70 ± 3.27 vs 100.30 ± 5.33) compared 
with normal infants. These scores fell in the borderline 
normal range in the ECM group compared with that of 
the normal infants. In infants with ECM, the moder-
ate and severe groups had significantly lower DQ scores 
for adaptability compared with that of normal infants 
(97.16 ± 2.17 and 98.21 ± 1.76, respectively, vs 100.30 ± 
5.33). However, the mild group had comparable 
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performance in the DQ scores. The male fetuses had 
slightly higher gross motor DQ compared with females 
with isolated ECM. In the ECM group with associated 
malformations (posterior fossa arachnoid cyst, Dandy–
Walker malformation, and cerebellar hypoplasia), the 
DQ score was lower compared with that of the normal 
infants.17 

Antenatal Management
Detailed sonographic evaluation and fetal echocar-
diography are required to rule out other anomalies. 
Screening for aneuploidy is not considered in isolated 
ECM findings.18

Conclusion
Antenatal isolated findings of mild ECM (10–12 mm) in 
the second trimester USG, in the absence of other asso-
ciated anomalies, has a normal outcome and does not 
require any postnatal follow-ups. In cases of moderate to 
severe ECM findings, postnatal developmental follow-up 
for minor neurodevelopmental delays is required. When 
ECM is found to be associated with other anomalies, 
a karyotype assessment should be offered antenatally, 
and these neonates should be rigorously followed-up 
postnatally.

Recommendations and 
Practice Points
The schematic representation summarizes the recom-
mendations and practice points for the evaluation of 
ECM (Figure 2).

1. ECM should be measured in an anteroposterior 
manner from the posterior aspect of the cerebel-
lar vermis to the inner edge of the occipital bone, 
preferably between 16 and 20 weeks of gestation. 
Otherwise, USG should be repeated after 18 weeks 
of gestation.  

2. Isolated ECM is classified, on the basis of depth of 
the cisterna magna, into 3 groups: 10 to 12.9 mm 
as mild, 13 to 14.9 mm as moderate, and > 15 mm 
as severe. 

3. Neonates with isolated mild ECM do not 
require any postnatal follow-ups and have 

neurodevelopmental outcomes comparable to that 
of normal neonates.

4. Neonates with isolated moderate to severe ECM 
have significantly lower DQ scores for adaptabil-
ity and need regular postnatal developmental 
follow-ups. 

5. Antenatal karyotyping should be offered only if 
ECM is associated with other abnormal findings. 
These neonates need regular postnatal develop-
mental follow-ups and genetic workup.

ECM in first trimester

Once ECM is detected, a dedicated USG and an ECHO 
should be done to rule out associated anomalies

Repeat USG in second trimester

Antenatal
• Offer karyotype
Postnatal
• Rigorous neurodevelopmental 

follow-up
• Manage associated conditions
• Detailed syndromic/genetic 

evaluation as needed 

Isolated ECM

• No postnatal USG
• No follow-up needed 

as the chances of 
neurodevelopmental 
impairment is negligible

Mild ECM

• No postnatal USG
• Follow-up in developmental 

high-risk clinic as needed 
(DQ scores of these 
neonates is reported to be 
lower by 8–10 points)

Moderate or severe ECM 

Associated with other anomalies 
(nonisolated ECM )

Figure 2. Evaluation of Enlarged Cisterna Magna
ECHO, echocardiography; ECM, enlarged cisterna magna; USG, ultrasonography.
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