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ÅDefinition:  

ïExencephaly:  absence of the calvarium 

and skin resulting in exposure of the 

brain.  

ïAnencephaly: complete absence of the 

calvarium, skin, meninges, and 

forebrain.  

Exencephaly/ Anencephaly 

Sequence  
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ÅExencephaly is the anatomic 

predecessor of anencephaly.  

ÅFailure of closure of the rostral 

neuropore during the 24th -26th day after 

conception results in exposure of the 

brain tissue as well as failure of a normal 

cranial vault to form.  

Exencephaly/ Anencephaly 

Sequence  
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ÅSonographic findings of exencephaly:  

ïAbsent calvarium.  

ïExposed brain, which is abnormal in 

appearance.  

Exencephaly/ Anencephaly 

Sequence  
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Exencephaly  

Absence of the cranium   

Exposed brain tissue   

Gestational age (GA) 11 5/7 weeks  
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Exencephaly  

GA 95/7 weeks  

Brain hemispheres are widely separated, άMickey Mouse έ appearance  
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Exencephaly/ Anencephaly 

Sequence  

ÅThe exposed brain degenerates or 

ñrubs offò during the intrauterine life, 

eventually resulting in the typical 

appearance of anencephaly.  

ÅThe amniotic fluid becomes echogenic 

as the brain tissue disintegrates.  
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Anencephaly  

Echogenic amniotic fluid   

Exposed brain tissue   

GA 133/7 weeks  

Absence of 

the cranium   
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ÅSonographic findings of anencephaly:  

ïAbnormally shaped head:  

ÅTop of the head may seem ñflat.ò 

ïAbsent calvarium and brain.  

ïEyes appear prominent.  

ïAbnormal profile, no brow seen, top of the 

head is absent.  

 

Exencephaly/ Anencephaly 

Sequence  
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Anencephaly  

GA 133/7 weeks  

Flat άƘeadέ (absence of the cranium)   

Echogenic amniotic fluid   
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Anencephaly  

GA 20 weeks  

Profile view: absence 

of cranium above the 

orbits   

Coronal view: absent 

cranium  and prominent 

eyes  
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Exencephaly/ Anencephaly 

Sequence  

ÅFirst -trimester sonographic diagnosis 

can be made by the 12th postmenstrual  

week or at the time of the nuchal 

translucency.  

ÅIn some cases, this diagnosis has been 

made earlier at 9 -10 postmenstrual 

weeks.  

ÅIn well -dated pregnancies, the crown -

rump length will lag behind the 

gestational age in a significant number 

of cases.  
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Exencephaly/ Anencephaly 

Sequence  

ÅAnencephaly is the most common of the 
neural tube defects, occurring in about 1 
per 1000 births.  

ÅIt is a lethal malformation with about 
75% of the fetuses being stillborn and 
the rest dying shortly after birth.  

ÅPolyhydramnios is usually present in up 
to 50% of the cases during the second 
and third trimesters due to decreased 
fetal swallowing.  
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ÅScreening:  
ïMaternal serum a-fetoprotein  (MSAFP) greater 

than 2.5 multiples of the median.  

ïUltrasound:  

ÅSecond -trimester scan has 100% detection 

rate.  

ÅRisk factors:  
ïMaternal diabetes  

ïAntiepileptics  

ïMethotrexate  

ïHyperthermia  

ïFolic acid deficiency  

Exencephaly/Anencephaly 

Sequence  
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ÅInheritance is multifactorial.  

ÅAfter 1 affected child:  

ïRecurrence risk is 1.9 %.  

ïPrevention:  

ÅFolic acid, 4.0 mg daily; start 1 month 

before conception through 3 months of 

pregnancy.  

Exencephaly/Anencephaly 

Sequence  
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ÅManagement:  

ïOffer genetic counseling and testing.  

ïOffer termination of pregnancy:  

ÅLethal anomaly.  

ïFolic acid supplementation:  

ÅTo start before next conception.  

Exencephaly/Anencephaly 

Sequence  
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ÅHydrocephaly:  

ïMild:  

ÅSynonyms include borderline ventriculomegaly 

and mild ventriculomegaly.  

ÅIn this presentation, will use the terms mild and 

borderline ventriculomegaly interchangeably.  

ïThe term hydrocephaly is typically used in 

cases of more severe ventriculomegaly 

and usually implies an obstructive 

etiology, and, at times, the head size 

increases due to increased intracranial 

pressure.  

 

Hydrocephaly  
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Mild or Borderline 

Ventriculomegaly  

ÅDefinition:  

ïMild enlargement of the lateral 

ventricles.  

ïAtrial diameter:  

Å Ó10 mm but Ò12 mm. 
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GA 201/7 weeks  

ñDanglingò choroid plexus Lateral ventricle  

Mild or Borderline 

Ventriculomegaly  
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ÅUltrasound findings:  

ïUsually bilateral dilatation of the 

ventricles.  

ïThe anatomic survey should include  

the following structures to rule out 

other commonly associated 

anomalies:  
ÅCorpus callosum to rule out agenesis.  

ÅPosterior fossa to rule out cerebellar hypoplasia.  

ÅSpine to rule out spina bifida.  

Mild or Borderline 

Ventriculomegaly  
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ÅIn the majority of cases:  

ïMay be a normal variant.  

ïHowever, a detailed neuroscan to rule 

out underlying pathology is indicated.  

ïIsolated ventriculomegaly is more 

commonly seen in male fetuses.  

 

From: Nyberg DA, McGahan JP, Pretorius DH, Pilu G (eds). Diagnostic 

Imaging of Fetal Anomalies. Lippincott Williams & Wilkins; 2003.  

Mild or Borderline 

Ventriculomegaly  
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ÅMale fetuses:  

ïHave mild ventriculomegaly more frequently 

than female fetuses.  

ïHave a lesser degree of abnormal outcomes 

compared to females (5% vs 24%).  

ïAbnormal outcomes more frequent when 

atrial width Ó11 mm (9% vs 24%). 

 

From: Nyberg DA, McGahan JP, Pretorius DH, Pilu G (eds). Diagnostic 

Imaging of Fetal Anomalies. Lippincott Williams & Wilkins; 2003.  

Mild or Borderline 

Ventriculomegaly  
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ÅManagement:  

ïDetailed anatomic survey of the entire 

fetus.  

ïOffer genetic counseling and testing.  

ÅApproximately 3% -4% with aneuploidy  

ïMostly trisomy 21.  

ïExclude fetal infections, eg, 

cytomegalovirus (CMV) and 

toxoplasmosis.  

ÅRare cause of hydrocephaly.  

 

Mild or Borderline 

Ventriculomegaly  
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ÅManagement:  

ïSerial scans during pregnancy to 

reassess the hydrocephaly as well as 

fetal growth.  

ÅApproximately 1/3 resolve in utero.  

ïOffer magnetic resonance imaging 

(MRI) in selected cases.  

Mild or Borderline 

Ventriculomegaly  
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When Should I Order Fetal MRI ?  

ÅUltrasound is the best modality to 

evaluate the fetal central nervous 

system (CNS).  

ï The fetal brain can be assessed 

using 2D, 3D, transabdominal, and 

transvaginal sonography.  

ÅMRI should be used only in selected 

cases to confirm the ultrasound 

diagnosis.  
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Fetal MRI: When Is It useful?  

ÅIn rare brain malformations.  

ÅMalformations highly associated with 
other brain anomalies.  

ÅWhen additional CNS anomalies are 
seen by the neurosonogram.  

ÅCortical anomalies are suspected:  

ïMigrational abnormalities and heterotopias.  

ÅMalformations involving the cerebellum 
and vermis:  

ïMigration and hypogenesis.  
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ÅPrognosis is good.  

ïWhen mild ventriculomegaly is an isolated 

finding:  

ÅNormal outcome in about 90% of the cases.  

ÅAbout 3% -10% of the cases may have 

developmental delays.  

ïIntrauterine resolution of mild 

ventriculomegaly is a favorable prognostic 

finding.  

 

 

Mild or Borderline 

Ventriculomegaly  
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Moderate Hydrocephaly  

ÅDefinition:  

ïModerate enlargement of the 

lateral ventricles.  

ïAtrial diameter:  

Å Ó12.1 mm but Ò14.9 mm. 
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Three Processes That Can 

Result in Hydrocephaly  

1. Obstruction of cerebrospinal fluid 

(CSF) or poor CSF absorption:  

1. Communicating or noncommunicating.  

2. CNS anomaly that results in 

hydrocephaly, eg, AGCC.  

3. Destructive event:  

1. Vascular.  

2. Infection.  

Filly RA et al. Radiology 1991; 181:1 -7. 
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Moderate Hydrocephaly  
ÅUltrasound findings:  

ïUsually bilateral.  

ïAssociated anomalies seen in almost 

50% of the cases (both CNS and non -

CNS anomalies).  

ïThe anatomic survey should include  

the following structures to rule out 

other commonly associated 

anomalies:  
ÅCorpus callosum to rule out agenesis.  

ÅPosterior fossa to rule out cerebellar hypoplasia.  

ÅSpine to rule out spina bifida.  
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Moderate Hydrocephaly  

GA 313/7 weeks  

Choroid plexus  

Lateral ventricle  
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ÅEtiology:  

ïHeterogeneous, and most cases are 

sporadic.  

ïAssociated with a brain anomaly such as:  

ÅSchizencephaly, Dandy -Walker malformation, 

spina bifida, etc.  

ïSecondary to other brain pathologies such 

as brain tumors.  

ïGenetic:  

Å~5% are due to X -linked aqueductal stenosis 

caused by a mutation in Xq28.  

ïAs a result of infection:  

ÅSuch as CMV, rubella, toxoplasmosis, syphilis.  

 

Moderate Hydrocephaly  
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Moderate Hydrocephaly  
ÅManagement:  

ïDetailed anatomic survey of the entire 

fetus.  

ïOffer genetic counseling and testing.  

ÅAs many as 25% -36% of fetuses with 

moderate hydrocephaly and other 

anomalies have chromosomal 

aneuploidy.  

ïExclude fetal infections:  

ÅRare cause of hydrocephaly  
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Moderate Hydrocephaly  

ÅManagement:  

ïSerial scans during pregnancy to 

reassess the hydrocephaly as well as 

fetal growth:  

ÅThere may be progression of the 

hydrocephaly in utero.  

ÅRarely completely resolves in utero.  

ïFetal echocardiogram.  

ïMRI to rule out additional anomalies 

such as heterotopias.  
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Moderate Hydrocephaly  

ÅPrognosis is good.  

ïIf an isolated finding:  

ÅAbout 75% will have a normal outcome.  

ÅDevelopmental delay in almost 25% of the 

cases.  

ÅGuarded prognosis when associated 

with other anomalies.  

ïHigher incidence of anomalies compared to 

mild hydrocephaly.  



©AIUM 

Fetal Cerebral Ventriculomegaly: 

Outcome in 176 Cases  

Gaglioti P et al. UOG 2005; 25:372 - 377.  

Ventriculomegaly  
N=204  

Cases for analysis  
N=176  

Mild (10 - 12 mm)  
N=75  

Moderate (12.1 - 14.9 mm)  
N=41  

Severe ( Ó15 mm) 
N=60  

Isolated  
N=44  

Isolated  
N=10  

Isolated  
N=24  

Normal N=40 (93%)  
Mild handicap N=2 (4.6%)  

Severe N=1 (2.3%)  

Normal N=6 (75%)  
Mild handicap N=2 (25%)  

Severe N=0(0)  

Normal N=5 (62.5%)  
Mild handicap N=1(12.5%)  

Severe N=2(25%)  

106 live born  
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Hydrocephaly  

Author  

 

Associated 

anomalies  
 

Developmental 

delay  

 

Mild  

Ò12 mm 

Moderate  

>12-14.9 mm 

Mild  

Ò12 mm 

Moderate  

>12-14.9 mm 

Gaglioti  41.3% 

 

75.5% 7% 25% 

Vergani  

 

6% 56% 3% 

 

23% 

Pilu  8.6% 11.5% 

Signorelli  None*  0% 
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Hydranencephaly  

ÅDefinition:  

ïRare brain anomaly in which the 

cerebral hemispheres may be 

completely or almost completely 

absent and CSF fills the space.  

ïThe cerebellum and brain stem are 

normal.  

ïThe head size may be normal.  
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ÅSonographic findings:  

ïBrain almost totally replaced by 

fluid; no brain cortex is seen.  

ïThe falx cerebri is present.  

ïThe posterior fossa is normal 

(cerebellum and cisterna magna).  

ïHead size is usually normal, but 

macrocephaly may be present.  

 

Hydranencephaly  
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Hydranencephaly  

GA 173/7 weeks  

Fluid-filled cerebral hemispheres 

Falx cerebri  
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Hydranencephaly  

GA 173/7 weeks  

Fluid-filled cerebral 

hemispheres 

Thalami  

Cerebellum 
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ÅEtiology:  

ïDevelopmental.  

ïAs a result of an encephaloclastic process  

secondary to an insult such as:  

ÅVascular occlusion of a vessel such as the vein of 

Galen or internal carotids resulting in ischemia.  

ÅIntracranial hemorrhage in cases of coagulation 

disorder or thrombocytopenia.  

ÅIntrauterine infection such as herpes, CMV, or 

toxoplasmosis.  

ÅFetomaternal hypotension such as in the death of 

a monochorionic cotwin, maternal trauma, or 

abruption.  

 

 

Hydranencephaly  
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ÅGenetics:  

ïRare familial recurrence has been reported.  

ïAssociated with multiple genetic syndromes.  

ÅOutcome:  

ïUsually lethal:  

ÅAffected individuals are either stillborn or die 

within the first year of life.  

ÅProlonged survival is rare but has been reported.  

ÅSurvivors have profound neurologic deficits.  

Hydranencephaly  
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ÅManagement:  

ïDetailed anatomic survey of the entire 

fetus.  

ïOffer genetic counseling and testing.  

ïExclude fetal infections (eg, CMV and 

toxoplasmosis).  

ïOffer MRI  to confirm the diagnosis:  

ÅEspecially in cases in which a destructive 

delivery (dilation and evacuation) is 

contemplated.  

Hydranencephaly  
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Holoprosencephaly (HPE)  

ÅDefinition:  

ïSevere brain malformation in which there is 

incomplete midline division of the 

prosencephalon into 2 distinct hemispheres.  

ïClassically classified into 3 types depending 

on the degree of division of the brain:  

ÅAlobar  

ÅSemilobar  

ÅLobar  
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Holoprosencephaly  

ÅAlobar:  

ïSingle ventricle, absent midline structures, 

fused thalami, dorsal sac, and facial 

anomalies (cyclopia, proboscis, 

hypotelorism, cleft lip and palate).  

ïThe remaining brain has 3 appearances:  

ÅPancake  

ÅCup 

ÅBall  

ïUsing ultrasound, the diagnosis can be made 

as early as the 9th -10th postmenstrual week, 

definitely at the time of the NT.  
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ÅEmbryology:  

ïFalx cerebri, 

which divides 

the brain into the 

2 hemispheres, 

becomes 

sonographically 

evident at 9 

weeks of 

gestation.  

Normal Brain  

Normal ñbutterflyò appearance of 

the brain at 12 weeks  

Falx cerebri  Choroid plexus  
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Alobar HPE  

Single ventricle,  

absent midline structures  

Fused thalami  

The ñbutterflyò 

appearance of the 

brain is absent  
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Alobar HPE  

GA 136/7 weeks  

Single ventricle,  

absent midline structures  
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Alobar HPE  

Single ventricle,  

absent midline structures  

Fused thalami  

Abnormal profile  

proboscis  
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Alobar HPE  

Proboscis  

Cyclopia  

Cleft lip  
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ÅSemilobar:  

ïIncomplete interhemispheric fissure (falx).  

ïSingle ventricle anteriorly:  

ÅSeparate posterior horns.  

ïAbsent cavum septi pellucidi.  

ïAbsent corpus callosum.  

ïThalami completely or partly fused.  

ïFacial anomalies; less severe than those 

seen with alobar HPE:  

Åeg, cleft lip/palate.  

Holoprosencephaly  



©AIUM 

Semilobar HPE  

ñPartlyò fused thalami 

Single ventricle,  

absent midline structures  
Falx cerebri  

Posterior  coronal section  Anterior coronal section  

GA 111/7 weeks  
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Median  

Horizontal  

Anterior 

coronal  

Lateral view 

Semilobar HPE: 3D Inversion  

Single ventricle,  

Absent midline 

structures  

Fused 

anterior  

horn  

Posterior horns  

Separate 

posterior horns  
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ÅLobar:  

ïInterhemispheric fissure present (falx).  

ïThalami normal or partly fused.  

ïCorpus callosum is present.  

ïAbsent cavum septi pellucidi.  

ïFused fornices.  

ïNormal face.  

ÅSonographically may be difficult to 

differentiate from septo -optic 

dysplasia.  

 

Holoprosencephaly  
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Septo -optic Dysplasia  

ÅAbsent or partially absent septum 

pellucidum.  

ÅSmall hypoplastic optic nerves.  

ÅSmall optic chiasm.  

ÅPituitary deficiencies.  
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Lobar HPE or Septo -optic Dysplasia  

Coronal  
Median  

Horizontal  

Absent cavum septi pellucidi  

Thalami  

Normal corpus 

callosum  
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ÅOccurs with a frequency of about 1 in 

10,000 to 1 in 20,000 live births.  

ÅAbout 1 in 200 spontaneous 

abortions.  

 

Holoprosencephaly  
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ÅEtiologically is a heterogeneous entity.  

ÅTeratogenic causes:  

ïMaternal diabetes being the most significant, 

with a 200 -fold increased risk.  

ÅGenetic factors:  
ÅSporadic, familial (autosomal dominant, 

mapping to a locus on distal 7q), 

associated with mendelian genetic 

syndromes (eg, Smith -Lemli -Opitz 

syndrome), and chromosomal 

abnormalities (eg, trisomy 13 and 18; 13q - 

and 18p -). 

  

 

 

Holoprosencephaly  
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ÅManagement:  

ïDetailed anatomic survey of the entire 

fetus.  

ïOffer genetic counseling and testing.  

ïMRI is usually not indicated in the 

alobar and semilobar types since the 

malformation can be easily and 

reliably diagnosed by ultrasound. In 

the lobar type, MRI may be useful to 

differentiate from septi -optic dysplasia  

Holoprosencephaly  
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ÅPrognosis usually is poor.  

ïSurvival depends on the type of HPE and 

the associated medical and neurologic 

complications.  

ïMental retardation varies from mild to 

severe.  

ïDirect relationship between the facial 

anomalies and mortality:  

ÅIn cases of cyclopia, survival is about 1 

week.  

 

Holoprosencephaly  



©AIUM 

Outline  

ÅAnencephaly  

ÅHydrocephaly  

ïMild  

ïModerate  

ÅHydranencephaly  

ÅHoloprosencephaly  

ÅEncephalocele  

ÅDandy -Walker Malformation  

ÅAgenesis of the Corpus Callosum  



©AIUM 

Cephalocele  

Definition:  

ÅEncephalocele:  

ï Herniation of the brain and meninges 

through a cranial defect.  

ï More common than meningocele.  

Å Meningocele:  

ïHerniation of the meninges without any 

brain tissue through a cranial defect.  
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Encephalocele  
Cranial defect  

Encephalocele  
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Meningocele  

Cranial defect  

Meningocele  
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Encephalocele  

ÅPrevalence: 1 -4 per 10,000 live births.  

ÅOccurs at the sutures:  

ïOccipital, parietal, posterior, 
anterior.  

ïIn the western hemisphere, 80% are 
posterior.  

ÅSize can be variable.  

ÅHydrocephaly present in 70% -80%. 

ÅMicrocephaly present in 25%.  
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Anterior Encephalocele  

Large sonolucency in the 

anterior lobes of the brain  

Transthalamic plane 

or the BPD level  
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Anterior Encephalocele  

Large sonolucency in the 

anterior lobes of the brain  

Median plane  
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Anterior Encephalocele  

Cranial defect  

Encephalocele  

Encephalocele  
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ÅMSAFP: 

ïMay not be elevated 

in cases of 

encephalocele.  

ïSignificant portion 

is covered by skin.  

ïUltrasound will 

detect more cases 

than MSAFP alone.  

Encephalocele  

Norem CT, et al. Obstet Gynecol 2005; 106:747-752. 
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ÅGenetics:  

ïMany are sporadic.  

ïAssociated with many genetic 

syndromes, some recessive such as:  

ÅMeckel -Gruber syndrome  

ÅWalker -Warburg syndrome  

ÅKnobloch syndrome  

 

Encephalocele  
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Meckel -Gruber Syndrome  

Triad of clinical findings:  

Å95%-100% renal cystic dysplasia.  

Å60%-80% encephalocele.  

Å55%-75% postaxial polydactyly.  
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Walker -Warburg Syndrome  

ÅAlso known as HARD +/ - E syndrome.  

ÅCharacterized by:  

ïhydrocephaly (H), agyria (A), and retinal 

dysplasia (RD), with or without 

encephalocele (+/ - E).  

ÅOften associated with several distinct 

congenital muscular dystrophies.  

ÅUsually lethal within the first few 

months of life.  
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Prognosis for Fetuses 

With a Cephalocele  
Better Prognosis  

Cranial meningocele  

Small nubbing of 

neuronal tissue  

Cephalocele <5 cm  

No associated anomalies  

Normal ventricles  

Worse Prognosis  

Cranial encephalocele  

Large portions of brain in 

hernia  

Cephalocele >5 cm  

Concurrent microcephaly 

or HPE 

Hydrocephaly  
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Encephalocele  

ÅOutcome:  

ïHigh mortality rate; up to 80% has 

been reported in prenatally diagnosed 

cases.  

ïSurvivors:  

Å48% normal development.  

Å11% mild delay.  

Å16% moderate delay.  

Å25% severe delay.  

 

52% 
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ÅManagement:  

ïDetailed anatomic survey of the entire 

fetus.  

ïOffer genetic counseling and testing.  

ïIn cases of meningocele, MRI may be 

useful to confirm the absence of brain 

in the sac. However, MRI may not be 

able to image the cranial defect if it is 

small.  

Encephalocele  
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Outline  

ÅAnencephaly  

ÅHydrocephaly  

ïMild  

ïModerate  

ÅHydranencephaly  
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Dandy -Walker Malformation 

(DWM) 

Defined by:  

ÅVermian agenesis or hypoplasia.  

ÅUpward rotation of the vermis.  

ÅCystic enlargement of the fourth 

ventricle.  
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Dandy -Walker Malformation  

Sonographic findings:  

ÅEnlarged posterior fossa.  

ÅCerebellar hemispheres splayed.  

ÅComplete  or partial agenesis of 

the cerebellar vermis.  

ÅElevated tentorium and t orcular 

(herophili).  


