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Intrauterine Hydrocephalus and
Ventriculomegaly: Associated Abnomalies
and Fetal Outcome
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ABSTRACT: Advances in fetal diagnostic techniques have opened many areas to prenatal anatomical scrutiny. Intrauterine
hydrocephalus and ventriculomegaly are conditions which are readily diagnosed. Fetal intervention has been undertaken in humans
in order to minimize the craniofacial disfigurement and to maximize the growth potential of the brain. To justify such an approach, the
significance of all anomalies should be recognized prior to treatment. The authors have reviewed 41 cases of hydrocephalus
diagnosed in utero in order to define associated anomalies and patient outcome.

75% of our personal series and 72% of the reviewed literature cases had other anomalies of the central nervous system. Other
system malformations, some of which proved fatal, were seen commonly. Prenatal diagnostic techniques did not always reveal these
additional problems.

The outcome of these pregnancies is not good. Approximately one third of these fetuses have survived to be treated postnatally and
to be followed up clinically. Only 7.5% of this series were felt to have attained normal developmental milestones. The remainder of
the survivors have various focal and/or global cerebral deficits.

RESUME: Hydrocéphalie Intra-Utérine L'introduction de nouvelles techniques diagnostiques a permis d’ouvrir plusieurs avenues
d’investigation anatomique prénatale. Parmi les conditions facilement diagnostiquées ainsi se trouve I’hydrocéphalie intra-utérine.
Des interventions foetales ont pu étre accomplies chez I’humain afin de minimiser les malformations cranio-faciales et de maximiser
le potentiel de croissance du cerveau. Afin de justifier une telle approche, la signification de chacune des anomalies doit étre
reconnue avant le traitement. Les auteurs ont revu 82 cas d’hydrocéphalie diagnostiquée in utero afin de définir les anomalies
associées et I’évolution.

68% de nos patients et 87% des cas dans la littérature avaient d’autres anomalies du systéme nerveux central. D’autres
malformations systémiques, dont certaines fatales, sont fréquemment observées. Les techniques de diagnostic prénatal n’avaient
pas toujours identifié ces malformations.

Le résultat de ces grossesses n’est pas bon. Environ le tiers des foetus ont survécu pour étre traités de fagon post-natale et étre
suivis cliniquement. Seulement 10% des cas de la série entiére atteignent des plateaux normaux de développment. Chez les autres
survivants on retrouve des déficits cérébraux focaux ou généralisés variables.

Can. J. Neurol. Sci. 1985, 12: 51-59

The recent medical literature has witnessed a flood of articles
discussing the problem of hydrocephalus and ventriculomegaly
diagnosed in utero. Many review the ultrasonic diagnosis, others
deal with exciting and innovative surgical attempts to treat such
patients. There has not been a great deal of attention paid to the
nature of the developmental anomalies seen in these patients. It
is the purpose of this paper to review a series of patients
diagnosed as having ventriculomegaly in utero in order to shed
light on the developmental outcome, and the pathological anatomy

of the central nervous and other body systems recognized in
association with this entity.

METHODS

Forty-one cases, from four institutions providing care to high
risk obstetrical and neonatal patients, were reviewed (Table 1).
The reasons for the initial ultrasound examination and the
prenatal diagnoses were determined. Ventriculomegaly was
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Table 1: Clinical Details for the Current Series. Abbreviations: SBO — spina bifida occulta, MMC — myelomeningocele, SP — septum pellucidum,
CC — corpus callosum, PDA — patent ductus arteriosus, VER — visual evoked potential, TEF — tracheoesophageal fistula, PF — posterior fossa, E

— Elective
Indication Prenatal Diagnoses Postnatal Diagnoses
Case Age at Dx and Treatment Delivery and Treatment Outcome
1 28 weeks Hydrocephalus C/S —34 Alobar Holoprosencephaly Stillborn
Encephalocoele (E) Occipital Encephalocele
Cyclopia, Dysplasic ears
Cleft lip and palate
SBO — Cervical
LS5 Hemivertebrae
2 PRM 31 Hydrocephalus Vaginal — 31 Holoprosencephaly Stillborn
3 PHx, Position Hydrocephalus C/S Hydranencephaly Dead 8 wks
38 Breech Shunted
PRM 32 Hydrocephalus Vaginal 32 Hydranencephaly Dead
Polyhydramnios Hydrocephalus C/S 32 Hydrocephalus Stillborn
31 weeks Duodenal Atresia Interparietal Meningocoele
Encephalocentesis Transposition of Great Vessels
Multiple Hemivertebrae
Polydactyly, Anotia — L.
Cleft Palate
6 Size-Date 30 Hydrocephalus + MMC Vaginal 31 Confirmed Dead
7 PRM 40 Hydrocephalus Vaginal Hydrocephalus + MMC Dead 6 wks
8 PRM 40 Hydrocephalus C/S Hydrocephalus + MMC Dead
9 Lie 37 Hydrocephalus + MMC C/S 40 Confirmed Shunted Delayed
10 Dates 41 Hydrocephalus + MMC C/S Confirmed Lost
Shunted
Seizures
i1 Dates 43 Hydrocephalus + MMC Vaginal Confirmed Dead
Trisomy 18
12 Size-Date 38 Hydrocephalus + MMC C/S 38 Confirmed Dead
13 30 Hydrocephalus + MMC C/S 39 Confirmed Normal
(E) Repaired and Shunted
14 Polyhydramnios Hydrocephalus ?MMC C/S 37 Hydrocephalus + MMC Dead
34 (E)
15 28 Hydrocephalus Vaginal Hydrocephalus + MMC Dead
Cleft Palate
Anomalous L Subclavian A
16 Size-Date 39 Hydrocephalus C/S 40 Hydrocephalus + MMC Delayed
17 Size-Date 37 Hydrocephalus C/S 38 Severe Hydrocephalus Delayed
(16 weeks US - N) Shunted
Encephalocentesis
18 Twins 34 Asymmetrical C/S 40 Aqueductal Stenosis Dead
Hydrocephalus (E) Polymicrogyria, Seizures
Respiratory Distress, Shunted
19 Twins 34 Symmetrical C/S 40 Aqueductal Stenosis Dead
Hydrocephalus (E) Polymicrogyria, Seizures
Respiratory Distress, Shunted
20 PHx 36 Hydrocephalus C/S 39 Aqueductal Stenosis Normal
(E) Shunted
21 Dates 33 Hydrocephalus C/S-34 (E) Aqueductal Stenosis — Shunted Delayed
22 APH Hydrocephalus C/S 35 Hydrocephalus Delayed
Polyhydramnios Classical Agenesis of the CC
30 weeks (E) Subependymal Heterotopia
PDA
Absent VER
Shunted
23 Size-Date 33 Hydrocephalus C/S 34 Hydrocephalus Delayed
Intraventricular clot (E) Biopsy confirmed hematoma
Shunted
52 Intrauterine Hydrocephalus — Cochrane et al.
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Indication Prenatal Diagnoses Postnatal Diagnoses
Case Age at Dx and Treatment Delivery and Treatment Outcome
24 Size-Date 42 Hydrocephalus C/S 42 Hydrocephalus Normal
PF Arachnoid Cyst — shunt
25 Dates Hydrocephalus Vaginal Hydrocephalus Stillborn
29 Encephalocentesis TEF
Simian Crease
26 PHx 33 Hydrocephalus C/S 38 Hydrocephalus Dead
27 Size-Date 36 Hydrocephalus C/S 38 Confirmed Delayed
(E) Shunted
28 34 Hydrocephalus C/S 35 Confirmed Delayed
Shunted
29 Bleeding - 23 Hydrocephalus Vaginal Hydrocephalus Stillborn
16 week US - N Hypertelorism
Micrognathia
30 PRM - 34 Ventriculomegaly C/S-36 Hydranencephaly Delayed
(E) Hypertelorism
Carp shaped mouth
Retrognathia
Shunted
31 PRM 32 Ventriculomegaly C/S 33 Lobar Holoprosencephaly Dead
Atresia of the Aqueduct
Tracheo-esophageal Fistula
Shunted
32 Premature Ventriculomegaly Vaginal 32 Hydranencephaly Stillborn
Labour 32 Iniencephaly
Diaphragmatic Hernia
Clinidactyly
Club Feet, Web Neck
33 Size-Date 38 Ventriculomegaly with C/S 38 Hydrocephalus + MMC Dead
Microcephaly Shunted and repaired
34 PRM 29 Ventriculomegaly C/IS29 Hydrocephalus + MMC Dead
Cord Prolapse Imperforate Anus
Pectus Excavatum
Thoracic Hemivertebrae
Rib fusions
35 APH 32 Ventriculomegaly C/S 36 Moderate Hydrocephalus Delayed
(E) Agenesis of the SP
Shunted
36 Dates 42 Asymmetrical C/IS 42 Mild Hydrocephalus Delayed
Ventriculomegaly Agenesis of the CC
Interhemispheric Arachnoid
Cyst - Shunted
37 PRM - 27 Ventriculomegaly C/IS-27 Hydrocephalus Stillborn
Subependymal hetertopia
Gastroschisis Agenesis of the Vermis
Syndactyly
Web Neck
38 Dates 32 Ventriculomegaly Vaginal Hydrocephalus Dead
Omphalocoele Ectopic Cordis
R Heart Dilitation Diaphragmatic Hernia
Polyhydramnios Renal Dysplasia
Syndactyly
Amputation
39 Oligohydramnios Ventriculomegaly Vaginal Confirmed Stillborn
31
40 Dates 34 Ventriculomegaly Vaginal Confirmed Stillborn
41 Size-Date 18 Ventriculomegaly Termination Aqueductal Stenosis Dead
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diagnosed if ventricular enlargement was stable or documented
ononly one study prior to delivery; the diagnosis of hydrocephalus
required the presence of either progressive ventricular enlarge-
ment, or associated craniomegaly. Those cases with prenatally
diagnosed malformations that postnatally are seen in association
with hydrocephalus, also were termed hydrocephalic. Comparison
of the pre and postnatal diagnoses were made possible by
postnatal physical examination, neuroradiography, or autopsy,
if stillborn. Many had postnatal ultrasound examinations or CT
scans. Obstetrical interventions and case outcome were
determined by chart review and clinical followup.

RESULTS
Maternal Data

The multiparous pregnancies exceed the primiparous by a
ratio of two to one. The majority of mothers were between the
ages of 20 and 30 years (66%). The indications for ultrasound
examination and the distribution of gestational ages at the time
of diagnosis of fetal ventriculomegaly is given in Figure 1. Only
two cases were recognized at less than 24 weeks gestation. The
majority were seen in the last 10 weeks of gestation.

The indications for prenatal ultrasonic examination were
varied. The primary reasons were obstetrical. Only two families
with a past history of a hydrocephalic infant were recognized.
Their studies were falsely reassuring early in pregnancy. In
each case the ventriculomegaly was not seen until after 20
weeks.

Obstetrical indications for ultrasonic assessment included
size-date discrepancy for a variety of reasons including
polyhydramnios, premature rupture of the membranes (PRM)
and antepartum hemorrhage (APH). Twinning was diagnosed
in one pregnancy. Concern regarding the identity of the pre-
senting part was also a reason for investigation (Presentation)
(Figure 1).

Prenatal Diagnoses

In all 41 cases, the diagnosis of ventriculomegaly or hydro-
cephalus was made prior to delivery. Ventriculomegaly was
seenin 12 cases and hydrocephalus in 29. The degree of ventricular
enlargement varied appreciably. Only 2 cases had detectable
ventricular assymmetry. Six fetuses had dysraphic spines

recognized. One patient had an encephalocele and one had an
intrauterine intraventricular hemorrhage in association with
the hydrocephalus. Abnormalities of other systems were seen
in only 3 cases (gastroschisis, omphalocele, duodenal atresia,
right heart dilatation. Prenatally, 70% of the fetuses were felt to
have only ventricular enlargement.

Delivery

A hysterotomy was performed at 24 weeks in one case. This
female fetus had aqueductal stenosis and massive hydrocephalus.
No other therapeutic terminations were included because of
the difficulty obtaining adequate pathological studies in such
cases.

Vaginal delivery was used in twelve pregnancies. All vaginally
delivered patients were stillborn or died in the immediate
postpartum period. Encephalocentesis was used in one of these
cases to facilitate delivery.

Caesarean section was the commonest method of delivery
for these patients. Two neonates required encephalocentesis
for delivery. One is a survivor. Two mothers underwent classical
section to deliver the fetal head.

Sixteen fetuses were delivered by Caesarean section, just
prior to the expected date of confinement or after the onset of
premature labour in order to effect an atraumatic delivery. Five
infants died due to their anomalies, nine are delayed in
development, and two are normal (one has a repaired myelo-
meningocele and shunted hydrocephalus; the other, has shunted
hydrocephalus due to a posterior fossa arachnoid cyst).

Elective Caesarean section was undertaken in 12 pregnancies
to allow earlier postnatal treatment of the hydrocephalic fetus.
Four of these newborns died, two with complications of
prematurity and seizures, one was granted compassionate care
only, and one was stillborn. The remaining eight patients include
one normal male with aqueductal stenosis (shunted), one normal
child with a myelomeningocele and shunted hydrocephalus,
and six cases of shunted hydrocephalus, all of whom have
various cerebral deficits.

Developmental anomalies recognized after birth

The postnatal assessment of these pregnancies, whether cliriical
and radiographic or pathological, illustrates the variety of

Figure 1 — Obstetrical Indicationsand Gestational Age at Diagnosis.
The number of patients is plotted against the gestational age at 12
ultrasound diagnosis coupled with the indications for the study.
Antepartum hemorrhage — APH, Premature rupture of mem-
branes — PRM 6
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abnormalities seen in association with ventricular enlargement
diagnosed in utero. (Tables 2 and 3)

Central Nervous System Abnormalities (Table 2)

Ventricular enlargement was judged mild in only 4 cases.
Based on the head circumference, postnatal uitrasound exam-
ination or computed cerebral tomography, 30 patients had severe
lateral ventriculomegaly. Hydranencephaly was diagnosed
postnatally in 4 cases and holoprosencephaly (2-alobar, 1-lobar)
in 3 cases.

One occipital encephalocoele was recognized in utero; one
stillborn fetus had an interparietal meningocoele. Iniencephaly
was found in one case. Five unrecognized myelomeningoceles
were noted at delivery (an additional 6 were documented prior
to birth).

Structural abnormalities included agenesis of the corpus
callosum and septum pellucidum. Polymicrogyria, subedpendymal
nodules and heterotopias were seen. Two patients had arachnoidal
cysts, one in the posterior fossa and one in the interhemispheric
area associated with agenesis of the corpus callosum. One child
had had an intraventricular hematoma recognized prior to birth
and this was confirmed histologically by ventriculoscopic biopsy
at the time of shunting.

Facial Anomalies

Various forms of facial dysmorphism were seen in the stillborn
group. Cyclopia and anotia were present in one case each. Cleft
palate and lips, and hypertelorism were seen in 3 and 2 cases
respectively. Retrognathia and a ‘carp-shaped mouth’ were
present in one patient.

Cardiovascular Anomalies

A variety of both lethal and nonlethal cardiac anomalies were
noted in 4 patients. These included transposition of the great
vessels, an atrial septal defect and pulmonary atresia, ectopic
cordis, anomalous left subclavian arteries and one patent ductus
arteriosus.

Gastrointestinal Anomalies

Gastroschisis was confirmed in one patient. Two unrecognized
diaphragmatic herniae were demonstrated after birth. Two
children had tracheoesophageal fistulae with esophageal atresia
and one had an imperforate anus.

Renal Anomalies

Dysplasia of one kidney and agenesis of another were the
only renal problems recognized in the non-myelomeningocele
patients.

Skeletal Anomalies

Spinal disorders in non-myelomeningocele patients were limited
to a webbed neck in 2 cases, hemivertebrae in three, and one
child with cervical spina bifida occulta.

Limb abnormalities included polydactyly, clinodactyly and
syndactyly. One amputation due to an amniotic band was seen.
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Chromosomal Abnormalities

One pregnancy produced a liveborn infant with Trisomy 18.

Outcome of Hydrocephalus diagnosed in utero

In our 41 cases, pregnancy ended in stillbirths in 9 cases.
Seven of these cases had additional anomalies of the central
nervous system and/or other organs. Six were delivered vaginally.

There were 32live births in this series. The treatment afforded
the neonate and the family was individualized as was deemed
appropriate by all concerned parties. Twelve children expired
without treatment directed to their hydrocephalus. Eight had
extensive myelomeningoceles associated with a complete cord
lesion. One child was hydranencephalic and one had ectopic
cordis along with renal agenesis. Two had massive hydrocephalus
alone.

Table 2: The Incidence of Central Nervous System Anomalies Recognized
in Association with Ventriculomegaly Diagnosed in Utero

Case Incidence (%) References

Current Literature

Series Series
Central Nervous System 75% 72%
Myelomeningocele 27 25 4,12,17,18,23,30,31
Hydranencephaly 10 2 21, 31
Holoprosencephaly 7 4 S, 31
Heterotopia 5
Agenesis of Corpus

Callosum 5 7.5 1, 10, 30, 31

Polymicrogyria 5 1 18
Arachnoidal Cyst 5 25 30
Encephalocele 5 5 17, 25, 30, 31
Iniencephaly 2

Agenesis of Septum

Pellucidum 2 4 2,10, 31
Intraventricular

Hemorrhage 2
Dandy-Walker Syndrome 7.5 7-9, 15,19, 22
Hydrolethaus Syndrome 10.5 13, 28
Infection 2 2,17
Porencephaly 1 31

Table 3: The Incidence of Non-Central Nervous System Anomalies
Recognized in Association with Ventriculomegaly Diagnosed in Utero

System Anomaly Case Incidence (%) References
Current Literature
Series Series
Facial 10% 5% 10, 11, 31
Cardiac 10% 15% 3,6, 10, 14, 18, 23, 31
Gastrointestinal 7% 5% 14, 23, 31
Genitourinary 5% 2% 10, 31
Skeletal — Limb 10% 7% 10, 14, 22
Spinal 10% 2% 26
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Ventriculoperitoneal shunts were inserted in patients post-
natally when signs of increased intracranial pressure and/or
progressive craniomegaly became evident.

Of those children shunted, five have died. One had hydra-
encephaly and was shunted to facilitate nursing care. One
neonate had holoprosencephaly and a tracheoesophageal fistula.
Two died of the pulmonary complications of prematurity and
uncontrollable seizures. One infant with a repaired myelo-
meningocoele and a shunt died unexpectedly at age 3 months.

Developmental milestones (motor and speech) have been
delayed in eleven treated patients. Two underwent closure of
their dysraphic spinal lesion and shunting. Their delay is not
attributable to their spinal handicap. Agenesis of the corpus
callosum is present in two (one also has interhemispheric
arachnoidal cysts) and agenesis of the septum pellucidum in
one. Obstructive hydrocephalus (aqueductal stenosis) was proven
in one. The remainder have communicating hydrocephalus.
The child with hydrocephalus secondary to a recognized
intrauterine intraventricular hemorrhage is dysphasic, hemi-
paretic and has seizures, although he is able to use sign language
effectively.

Normal development to date has been seenin only 3 patients.
The follow up is over 2 years in all cases. One patient has a
myelomeningocoele, one has X-linked recessive aqueductal
stenosis and one has a posterior fossa arachnoidal cyst. All
three had postnatal shunts inserted. None have had shunt
infections to date. One patient was lost to follow up (Case 28).

Five neonates developed a seizure disorder. In two it was not
controllable. The outcome for this series is shown in Figure 2.

LITERATURE SURVEY

The literature was reviewed in order to collect those published
cases of ‘‘hydrocephalus’’ diagnosed in utero which detail the
natural history and/or associated anomalies seen in this condition.
One hundred fifteen reported cases were found to have data
relevant to this discussion '3! (Tables 2 and 3).

The indications for ultrasound examination were similar to
those in the current series however nine cases where discovered
on routine scanning'?'71%27.2 and eleven cases were
diagnosed in pregnancies where there was a past history of

OUTCOME - CURRENT SERIES

B sTiory
DIE WITHOUT Rx
DEAD

[ DELAYED

[0 NoRMAL

(40 CASES)

Figure 2 — Outcomeforthe CurrentSeries (40 Cases)—Case 28 is excluded.
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hydrocephalus, spina bifida, hydranencephaly, maternal dia-
betes or maternal cardiac disease®®10:13.2024.29.31 = The
remainder were discovered when examination was undertaken
to assess size-date discrepancies, polyhydramnios, antepartum
hemorrhage or pain.

Ventriculomegaly was diagnosed on the initial examination
of 95% of these patients. There were six cases where the ini-
tial examination was normal but subsequent studies abnor-
mal®!7-?31 One case initially felt to be hydrocephalic was
subsequently shown to be hyperteloric and to have no midline
cerebral structures. In this case the intrauterine diagnosis was
revised to holoprosencephaly®.

The prenatal recognition of anomalies was in some cases the
reason for reporting the case. Dandy-Walker syndrome was
seen in 4 cases””'>!°  holoprosencephaly in one® and a
myelomeningocele in two*?3. A frontal encephalocele occurred
in one patient'” and the hydrolethalus syndrome was diagnosed
in eight cases'>?, One patient had a facial cleft''.

Prenatal treatment was more varied than in our series. The
majority of pregnancies were either observed or terminated.
Therapeutic encephalocentesis was undertaken in one case'.
Four cases were shunted in utero®®% !,

Fifteen pregnancies were delivered after encephalocen-
tesis; all of these fetuses were stillborn or died early in
life>16.18.23,24.26.28.30.31 " The only exception is a shunted
hydranencephalic survivor?'. All patients shunted in utero were
delivered by caesarean section. Six observed pregnancies were
delivered prior to term (by dates) for the purpose of earlier
postnatal shunting of the hydrocephalus.

As in the current series there were a variety of other
abnormalities recognized after birth (Tables 2 and 3). Myelo-
meningocele, encephalocele, holoprosencephaly and poren-
cephaly were reported. Agenesis of the corpus callosum (alone
or with arachnoidal or ventricular cysts) and septum pellucidum
were present in several patients, polymicrogyria in one. In only
one case was central nervous system infection found and
implicated in the causation of the hydrocephalus (Coxsackie
B).

Reported facial abnormalities included a facial cleft, micro-
gnathia, cyclopia and cleft palate. The cardiovascular system
exhibited abnormalities varying from patent ductus arteriosus
to hypoplasia of the heart; ventricular septal defect, tetralogy
of Fallot, pulmonary atresia, detrocardia and pericardial ef-
fusions.

Gastrointestinal problems included ascites, agenesis of the
cystic duct and the gallbladder as well as imperforate anus.

One patient was shown to have a right pelvic kidney.

Skeletal abnormalities included the Klippel-Feil syndrome,
thanatophoric dwarfism, syndactyly, and camptodactyly.

The hydrocephalus showed progression, in the majority.
This was not invariable. Ten patients had stable hydrocephalus
and in two who had been diagnosed in utero, hydrocephalus
was not evident after birth.

The known outcome of 112 reported pregnancies is shown in
Figure 3. Thirty-five percent of the pregnancies were terminated
or the fetus stillborn. Thirty-three percent died following delivery.
These had major and fatal congenital malformations.

Of the survivors, 10% were considered normal at follow-
up?17:23:3031 These patients are reported to have a variety of
associated anomalies including myelomeningoceles; the Dandy-
Walker syndrome in one, and in utero Coxsackie B meningitis

Intrauterine Hydrocephalus — Cochrane et al.
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OUTCOME - LITERATURE SERIES
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Figure 3 — Qutcome for the Literature Series (112 Cases) References:
Stillborn or Aborted — 3, 5, 7, 10, 12-18, 22-24, 26-29, 30, 31
Dead Without Treatment — 4, 12, 15, 26, 28, 30, 31
Dead Following Treatment — 11
Developmentally Delayed — 1, 6, 8, 17, 20, 21, 30, 3]
Normal — 2, 17, 25, 30, 31
References — 9, 11, 19 are excluded from the graph

in another. One shunted fetus who contracted gonococcal
ventriculitis following rupture of the membranes is reported as
normal at 4 months of age. Two children had arachnoidal cysts
and one showed no other other abnormalities. Seventeen percent
of the reported cases are delayed to some degree. One infant
died from a cardiac arrest complicating uncontrollable seizures,
hyperbilirubinemia and presumed diabetes insipidus. Five children
were not shunted.

DISCUSSION

The general availability of ultrasonic imaging techniques for
use during pregnancy has, by virtue of the earlier recognition of
abnormalities raised many questions regarding both the normal
and abnormal development of the fetus in utero, as well as the
management of observed pathological processes. The diagnosis
of fetal ventriculomegaly is well described in the literature and
the criteria for the diagnosis have been published by many
authors*>*2, Unfortunately, the natural history is not well known,
nor are the associated anomalies that might affect fetal survival
and future development.

Our series is based on diagnoses reached following investigation
for obstetrical indications or a positive family history. Routine
scanning, however, does not pick up a large number of
unrecognized cases. Jorgensen et al.'” reported an incidence of
ventriculomegaly of 0.16% in 3120 pregnancies assessed
ultrasonographically between 17 and 32 weeks gestation. This
inci‘gence is in keeping with the figure 0f 0.2% in the pre ultrasound
era®,

Fetal ventriculomegaly may show one of several patterns of
change during pregnancy. While the majority of cases have
shown progressive ventricular dilatation with macrocephaly (ie
hydrocephalus), this is not the case in all. At least thirteen cases
in the literature'*1%2%3! and three (cases 2,6,10) of our own
demonstrated stable ventriculomegaly on all prenatal followup
assessments. More important, however, are the cases of
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Neuman?, Glick®' and one currently being followed in our
clinic, where early ultrasonic assessment diagnosed ventriculo-
megaly, but subsequent studies failed to reveal this anomaly.
High risk patients may not exhibit hydrocephalus when studied
early in pregnancy. This was the case in two of our patients and
five in the literature®!”-?’. Benke and Strassberg have offered
this caution®.

Many authors have considered massive hydrocephalus to be
a poor prognostic sign for the prediction of eventual develop-
ment*>*>47. This would seem to be the case when ‘‘hydro-
cephalus’ is diagnosed in utero. The problem, in utero, is
partly, that holoprosencephaly and hydranencephaly are difficult
todifferentiate from hydrocephalus or ventriculomegaly. Seven
such cases are found in our series, all coming to correct diagnosis
postnatally. The recognition of other signs such as hypertelorism
in alobar holoprosencephaly, and the absence of midline echos
in both conditions, may help segregate these usually lethal
malformations®. The Finnish population seems prone to the
“hydrolethalus’’ syndrome, another cause of absent midline
echos'®. Lobar holoprosencephaly and some cases of hydra-
nencephaly may have abnormal midline echos. These children
do not have a good prognosis*.

The Dandy-Walker syndrome and its variants have been
reported and the postnatal outcome is known*>*’. X-linked
recessive aqueductal stenosis also shows a variety of neuro-
pathological accompaniments and potential outcomes. It has
been difficult to predict development in individual cases®'2,
Tumors?® and intraventricular hemorrhages (Case 12) are
recognizable. The prognosis of these entities would have to
await histological and developmental assessment.

Gross structural anomalies which may influence the infant’s
prognosis, can remain undetected in utero®®3"-5, In both the
literature and in our series spinal dysraphism and encephaloceles
are the commonest such malformations. More subtle develop-
mental errors, which may not influence prognosis but that are
reported postnatally, include agenesis of the corpus callosum
and septum pellucidium, and polymicrogyria.

Abnormalities of other systems can have a significant bearing
on prognosis in the neonate, independent of the hydrocephalus
or ventriculomegaly. This is particularly true for cardiac and
great vessel abnormalities. Other system abnormalities may
not be in and of themselves lethal. The combination however,
especially if coupled with prematurity and its complications,
may deal a fatal blow.

The overall prognosis from hydrocephalus and ventriculo-
megaly diagnosed in utero is poor. This comes as no surprise to
pediatric neurologists and neurosurgeons who have attended
these patients following birth’*-*, In part this is due to the
malformation and its accompaniments as well as its causation®>8,
The potential for birth trauma and our current postnatal treatment
alsoinfluence developmental outcome. To minimize the potential
for neurological damage, the method of delivery is said to be of
importance. This is true for obstetrical encephalocentesis®®3!;
only one of our patients survived. Vaginal delivery in our series
was associated with the majority of stillborn fetuses. Elective
caesarean section has been recommended to facilitate a less
traumatic delivery and to allow early postnatal treatment of
hydrocephalus**, Qur series does not allow comment on the
validity of early delivery solely for the sake of earlier postnatal
treatment of hydrocephalic. Early section may carry with it the
dangers of prematurity.
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Treatment options have reached into the womb>®®!! and
into the homes of the general public®. Reports of intrauterine
shunting in humans, illustrate the fact that shunting in utero has
at least the same technical and mechanical problems as does
shunting postnatally. Mechanical failures, migrations, obstruction
and infection have all occurred. Importantly, the potential
development of all children will be influenced by our less than
perfect postnatal treatment and its complications®.

The recognition of ventriculomegaly in utero has created
dilemmas for all parties involved. This condition may be associated
with many other anomalies, both within the nervous system
and elsewhere. The ventriculomegaly can progress, remain
stable or rarely regress. Our ability to predict the survival
potential and developmental defects of these fetuses and children
remains severely limited.
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