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• US is the screening technique for the detection and 
follow up during gestation. 

• However, fetal MR has a role  in determining brain 
malformation and injury during the pregnancy. 

• The sensibility and the specificity of the fetal MRI is 
similar or higher that US, depending of the 
experience of the radiologist/ gynecologist.

Introduction
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Advantages of fetal MRI

• Better contrast between tissues.

• Better FOV.

– Allow direct visualization of both hemispheres . US usually 
shows reverberation artifacts in the nearest anterior area.

– Much better detailed visualization of the brain structures ( 
cortex , parenchyma and sulcation. 
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Disadvantages of fetal MRI

• More expensive

• Claustrophobia and incommodity in the last 

trimester of gestation.

• Not always available

• Limited by movement artifacts (  optimal at 28 

weeks of gestation).

– Ultra fast sequences are strongly recommended.

• Long term adverse effect are not well know
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Legislation and security.

• Not allowed in the first trimester. 

• Is not approved as the main technique in fetal screening.

• Its application is limited to cases that give information that 

helps with the diagnostic of brain anomalies and provides 

information about fetal management . 

• Paramagnetic contrast administration is not recommended.

• Not allowed in the first trimester. 

• Is not approved as the main technique in fetal screening.

• Its application is limited to cases that give information that 

helps with the diagnostic of brain anomalies and provides 

information about fetal management . 

• Paramagnetic contrast administration is not recommended.

ACR Guidance Document for 

Safe MR Practices: 2007

The information requested from the MR study cannot be acquired via nonionizing 

means (e.g., ultrasonography).

The data are needed to potentially affect the care of the patient or fetus during the 

pregnancy.

The referring physician does not feel it is prudent to wait until the patient is no 

longer pregnant to obtain these data.
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Image Protocol

1.Scout: Large FOV and each plane ( 
7mm slice).

2: Single shot fast spin echo/haste ( 3 
planes)

-4 or 3mm slice thickening.
- No gap or 0.10 gap. 
-Large FOV

190 x 208 FOV and 3mm thickness and no gap. 208 x 306 FOV and 3mm thickness and 0.15mm gap.
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Image Protocol

1. T1WI. 3DGRE T1 sequences Out-phase

300 x 328  FOV and 3mm thickness and no gap.

Thyroid  gland.
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Image Protocol

Advanced image sequences: Diffusion Weighted Imaged

300 x328  FOV and 

5mm thickness and 0.5 

mm gap

b=0 B=1000
ADC

Ischemic infarct.
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D. Fronto-occipital D. Biparietal cerebral and 
skull

Longitud corpus callosum

Cerebellum transversal
Vermis AP Vermis high

Fetal MR interpretation
Biometrics. 
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Fetal MR interpretation
Biometrics. 
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Brain development

33 semanas.

28 semanas
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36-37 32-33 28-29

25-2622-2319-20

Fetal MR interpretation
Surcation paterns
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Fetal MR interpretation
Surcation paterns
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18 w 21 w 22 w 24 w

27 w

17 w

Fetal MR interpretation
Cerebellum development
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cortical plate

subplate

intermediate zone

ventricular zone

germinal matrix

Fetal MR interpretation
Layer patter.

till 28 gestational weeks
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Fetal MR interpretation
Layer patter.

Up to  28 gestational weeks
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Indications of fetal MRIndications of fetal MR

ACR 2010
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Indications of fetal MRIndications of fetal MR

• History of severe fetal abnormality in a previous pregnancy, 

but with normal  US ( ventriculomegaly, corpus callosum 

agenesis).

• Anomaly identified in US but that can not be detailed by 

technical problems. (Additional information).

• In situations where there is high risk of cranial anomalies, for

example fetal infections (cytomegalovirus, toxoplasmosis or 

chickenpox) or ischemia (intrauterine death or monochorionic 

twin transfusion syndrome. 
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Congenital anomalies.
Middle line malformation.

• Agenesis of corpus callosum

More sensible that US. 
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Other associated malformation!!! 

22 weeks

Congenital anomalies.

Middle line malformation.

28 weeks 
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26 w 34w

Congenital anomalies.

Middle line malformation.

Other associated malformation!!! 
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..

•Lobar Holoprosencephaly- Septo-optico dysplasia/ agenesis of septum pelucimum 

Congenital anomalies.
Middle line malformation.
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..
• Middle line cysts

Aracnoid cyst of the velum interpositum

Congenital anomalies.
Middle line malformation.
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Dandy-Walker Sd Dandy-Walker Variant

Congenital anomalies.

Posterior fossa malformations.

•Dandy Walker complex syndrome
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..

21 w. 28 w

Congenital anomalies.

Posterior fossa malformations.

•Cerebelum hypoplasia vs aracnoid cyst.
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Neuronal proliferation disorders ( hemimegancephaly)

Congenital anomalies.
Neuronal migration, surcation and cortical development 

malformations.
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• Tuberous sclerosis.

Congenital anomalies.
Neuronal migration, surcation and cortical 

development malformations.
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• Periventricular heterotopia

New born MRI

Congenital anomalies.
Neuronal migration, surcation and cortical 

development malformations.
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Very often  associated with other malformation!!!.

Congenital anomalies.
Surcation and cortical development malformations.

XLII Reunión Anual de la SENR - Lisboa 2013 www.senr.org



www.medicinafetalbarcelona.org/

• Cortical dysplasia •Delayed surcation

Congenital anomalies.
Surcation and cortical development malformations.
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Squizencephaly

Perirolandic dysplasia

Focal 
polimicrogyria

Congenital anomalies.
Surcation and cortical development malformations.
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Acquired pathology with brain 

destruction

• Hemorrhagic lesions:

Germinal matrix hemorrhage with intraventricular 

contamination and  ventriculomegaly
Brain hemorrhage ( monochoriotic twin Sd)
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Ischemic lesions

Ischemic infarct with hemorrhagic transformation.

Acquired pathology with brain destruction
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Acquired pathology .

Infecctions
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Barkovich and Girard. 2003

Acquired pathology

Infecctions
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• White matter high signal abnormalities ( edema or gliosis).

• Periventricular cysts ( germinolytic cyst).

• Ventricular cysts.

• Temporal pole high signal ( CMV)

Acquired pathology.

Infections
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Microcephaly with enlargement of subarachnoid space.

Acquired pathology 

Infections

Herpes Zoster infecction.
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Acquired pathology 

Infections
CMV infection
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Acquired pathology 

Infections
MR autopsy
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Acquired pathology 

Infections
CMV infecction
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Brain stem
astrocytoma

Giant cell subependimal
astrocytoma

Acquired pathology 

Tumors
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Spectroscopy
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• Difusion tensor imaging• Difusion tensor imaging
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Summary.

• Fetal MRI is a complementary diagnostic tool for CNS 
fetal abnormalities. 

• Is very sensible to detect anomalies related to infections 
or monochorial twins pathology and has to be performed 
when the US is normal. 

• More sensible that US in detecting abnormalities related 
to migration , surcation and cortical organization.

• Advances sequences as DWI can help to detect acute 
ischemic lesions. Although other sequences are difficult 
to applied due to movements artefacts. 
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Molto ObligadoMolto Obligado

Muchas GraciasMuchas Gracias
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