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Unilateral ventricular dilatation.
Follow-up during
the first two years of life

Abstract Rezumat

Objective. To investigate if the unilateral ventricular
dilatation detected by fetal and neonatal ultrasound is
associated with neurological abnormalities during the first
two years of life. Materials and method. A number of
1319 neonates were examined by head ultrasound on the
first and third days of life. Prenatal histories and ultrasound
were collected in all cases. There were selected the cases
with unilateral ventricular dilatation that were examined
by head ultrasound at one, two, four and six months and by
clinical and neurologic examination and, if needed, using
specificimaging and neurologic investigations at one, two,
four, six, twelve months and at two years. Results. There
were detected the dilatation of the left ventricle (18 cases),
posterior horn of the left ventricle (88 cases), and posterior
horn of the right ventricle (12 cases). All these cases were
asymptomatic during the neonatal period and only six out
88 cases with left posterior horn dilatation and one of the
12 the cases with right posterior horn dilatation developed
neurologic abnormalities. All these cases were identified
before delivery by fetal ultrasound. The abnormalities
identified were: tonus abnormalities — hypotonic at 4 and 6
months with normalization at 12 months in three out of 88
cases with left posterior horn dilatation and one out of 12
cases with dilatation of the posterior horn of the right ven-
tricle. There were delays in the fine motor skills in all the six
symptomatic cases with left ventricular dilation and in one
out of 12 cases with right ventricular dilation. Conclusions.
Unilateral ventricular dilatation detected by neonatal ultra-
sound is usually asymptomatic. The symptomatic cases are
characterized by transient tonus abnormalities and abnor-
malities in the fine motor skills.

Keywords: unilateral ventricular dilatation, ultrasound,
outcome, neurologic, fine motor

Obiectiv. A investiga daca dilatatia ventriculara unilaterald
detectatd prin ecogrdfie fetald si neonatald este asociatd cu
anomalii neurologice in primii doi ani de viatd. Materiale si
metodd. Un numdr de 1319 nou-ndscuti au fost examinati prin
ecografie a capului in zilele 1 si 3 de viatd. In toate cazurile, au
fost recoltate datele de istoric prenatal si ecografie. Au fost se-
lectate cazurile cu dilatare ventriculara unilaterald care au fost
examinate prin ecografia capului la una, doud, patru si sase
luni si prin examen clinic si neurologic si, la nevoie, utilizind
investigatii imagistice si neurologice specifice la una, doud,
patru, sase si 12 luni si la doi ani. Rezultate. S-au depistat
dilatarea ventriculului stang (18 cazuri), a cornului posterior

al ventriculului stdng (88 de cazuri) si a cornului posterior

al ventriculului drept (12 cazuri). Toate aceste cazuri au fost
asimptomatice in perioada neonatald, si doar sase din 88 de
cazuri cu dilatarea cornului posterior stdng si unul din 12 cazuri
de dilatatie a cornului posterior drept au dezvoltat anomalii
neurologice. Toate aceste cazuri au fost identificate inainte de
nastere prin ecografie fetald. Anomaliile identificate au fost:
anomalii de tonus — hipotonic la 4 5i 6 luni cu normalizare la 12
luni in trei din 88 de cazuri cu dilatarea cornului posterior stdng
siin unul din cele 12 cazuri cu dilatarea cornului posterior al
ventriculului drept. Au existat intdrzieri ale abilitdtilor motorii
fine in toate cele sase cazuri simptomatice cu dilatare ventricu-
lard stanga si la unul din cele 12 cazuri cu dilatare ventriculard
dreaptd. Concluzii. Dilatatia ventriculard unilaterald detectatd
prin ecografie neonatald este de obicei asimptomaticd. Cazurile
simptomatice se caracterizeazd prin anomalii tranzitorii ale
Cuvinte-cheie: dilatare ventriculard unilaterald, ecografie,
rezultat, neurologic, motricitate find

o Ventriculomegalia unilaterald. Monitorizare pe parcursul primilor doi ani
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Introduction

Fetal ultrasound examination is now part of the
routine management of the pregnancy®® and the ex-
amination of the fetal brain is a standard part of this
procedure™®. The dilatation of the lateral ventricles is
one of the commonest findings (1-2% of all ultrasound
examinations in pregnancy)®® and could be determined
after 20 weeks of gestation®®.

The main issue in the case of discovering a dilatation
of the lateral ventricles (either unilateral, or bilateral) is
represented by anticipating the outcome of the lesion®®.

The confirmation of the dilatation of the lateral ven-
tricles after delivery is usually done by postnatal head
ultrasound®®. The measurement of the lateral ventricles
in the newborn uses different landmarks and diameters
than the ones used in the fetus: the Levene index® is

M Year IX * No. 34 (4/2021)



considered the most appropriate!”, but is related to the
anterior horns, the ventricular index, the anterior horn
width and the thalamo-occipital distance®. For these
measurements, specific nomograms have been devel-
oped in the case of preterm™® and term®!Y newborns.

In case of the severe ventriculomegaly diagnosed an-
tenatally, the prognosis is unfavorable. In a series of 20
cases of antenatal ventricular dilatation®, all the chil-
dren but one had severe neurologic disability. The rate of
neurodevelopmental delay in infants with isolated mild
ventriculomegaly is reported to be around 11%, and it is
unclear whether thisis increased over that in the general
population®. The most important prognostic factors are
the association with other abnormalities undetected at
the time of the first diagnosis and the progression of the
ventricular dilatation®.

Aim

The aim of our study was to investigate if the unilater-
al ventricular dilatation detected by neonatal ultrasound
was associated with neurological abnormalities during
the first two years of life. There was also investigated if
the cases with neurologic and neurobehavioral abnor-
malities could be identified without neonatal ultrasound
(i.e., only by fetal ultrasound and neonatal neurologic
examination).

Materials and method

Population studied

There were included in the study 1319 neonates, born
in the same hospital, in a period of 24 months. They
were term and preterm neonates (with gestational ages
between 41 and 35 weeks). The patients were included
in the study after obtaining the informed consent from
the families.

Prenatal and neonatal periods

The obstetric history was obtained before delivery
(around 37 weeks at the prenatal neonatal consultation)
and when the delivery occurred before the prenatal con-
sult to take place, the file was filled after delivery, when
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Figure 1. a) Levene index — normal figure; b) Levene index — asymmetric ventricular dilatation
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the status of the mother allowed this. There were ob-
tained information about the gestational age, due date,
prenatal ultrasound scans (and MRI scans when done)
and the abnormalities diagnosed at these scans (both
cerebral and other organs). The study did not interfere
with the protocol of follow-up of the pregnancy.

All the neonates had a clinical and neurological
evaluation on the first and the third days of life. The
neurologic examination was performed according to
Amiel-Tison neurologic examination chart®. The ab-
normalities of posture, tone (active and passive) and
reflexes were noted. There was also noted the gestational
age, birth weight, head circumference, presence of other
abnormalities and malformations.

The ultrasound examinations were performed by two
neonatologists with competency in head ultrasound on
day 1-3 of life. The examination file contained data
about: appearance of cerebral parenchyma, cerebral ven-
tricles, posterior fossa, and presence of hemorrhages or
other abnormalities. In the case of the cerebral ventri-
cles, there were measured: the ventricular index (VI)
(Figure 1) for the anterior horn®®, and the thalamo-
occipital distance (TOD)® (Figure 2) for the occipital
horn. The normal values were reported for gestational
age as a percentile of the normal and there were used
the curves from references 8 and 11.

There were noted the cases in which ventricular dila-
tation was observed (either bilateral, or unilateral dilata-
tion). The ventricular dilatation was considered when
either VI or TOD were above the 95th percentile for the
gestational age.

Follow-up of the cases

The cases in which ventricular dilatation was noted
were followed-up for a period of two years. The follow-up
visits occurred at one, two, four, six, 12 and 24 months.

During the visits at one, two, four and six months,
there were performed a clinical examination, a neuro-
logic examination, according to the Amiel Tison®® exam,
and a head ultrasound, in which the same measurements
of the ventricles were performed (VI and TOD). The
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Figure 2. a) Thalamo-occipital distance - normal; b) Thalamo-occipital distance - ventricular dilatation

results of the neurologic examination and the ultra-
sound measurements were noted.

At the visits at 6, 12 and 24 months, there were per-
formed a neurologic examination according to the same
protocol and a Bayley 3 test® (cognitive, communica-
tion and motor subsets). The results of the neurologic
examination, and the score at the different subsets and
at different items of the tests were noted.

The patients with abnormalities noted at the neu-
rologic examination or Bayley test entered in an early
intervention program.

Results

Neonatal period

Out of the 1319 neonates examined, 1102 had normal
ultrasound examinations. Out of the 217 cases with ab-
normalities, unilateral ventricular dilatation was noted
in 118 cases (18 cases with dilatation of the left ventricle,
88 cases with dilatation of the posterior horn of the left
ventricle and 12 cases with dilatation of the posterior
horn of the right ventricle) - Table 1.

All the neonates with unilateral ventricular dilatation
were normal on the neurologic examination performed
in the neonatal period. The head circumference was in
the normal limits in all the neonates with unilateral
ventricular dilatation found on ultrasound.

Follow-up

From the cases with ventricular dilatation, six out of 88
cases with left posterior horn dilation and one out of 12
of the cases with right posterior horn dilation developed
neurologic abnormalities at follow up (Table 1). There
were two types of neurologic abnormalities: abnormalities
of the items regarding the passive tonus, and abnormali-
ties regarding the control of the head (active tonus).

The passive tonus abnormalities were present in four
cases: three cases with dilatation of the posterior horn
of the left ventricle, and one case with dilatation of the
posterior horn of the right ventricle. In three of the cases
there was noted an abnormal scarf sign, bilateral, and
in two cases an abnormal popliteal angle at the exami-
nation at two, four and six months, but the neurologic
examination became normal at 12 months.

Cases with ventricular dilatation. Results of the ultrasound and neurologic examinations

Total Normal neurologic exam - Abnormal neurologic Abnormal neurologic
Ultrasound findings number e s examination - findings follow-up/total
neonatal/total of cases of cases
Dilation
of the left ventricle c IR U o
Dilation 6/88
of posterior horn - 88 88/88 0/88 M Transient hypotonia — 3/88
left ventricle M Delay in head control — 4/88
Dilation "
of posterior horn - 12 12/12 0/12 . .
right ventricle M Transient hypotonia — 1/12
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Regarding head control, this milestone was not
achieved by four of the patients with left posterior
horn dilatation at two months. The patients presented
also with abnormal head control at four months, but
the head control was good in all the infants at the six-
month examination.

Abnormalities at the neurobehavioral test (Bayley
Test) were noted in the subset of items regarding fine
motor skills. The abnormalities were observed in seven
cases at the age of 6 months old, and in five cases at the
age of 12 months old. The patients had normal results
at the examination at 24 months (Table 2).

The abnormalities were noted at specific items (Ta-
ble 3). Item 13: block series — reaches for block; item
14: block series — touches block; item 15: block series —
whole hand grasp in the test performed at five months;
item 22: block series — thumb fingertip grasp; item 24:
food pellet series — partial thumb opposition; item 26:
food pellet series — thumb-fingertip grasp.

Role of the neonatal head ultrasound
in the detection of cases with neurologic
abnormalities

The cases of ventricular dilatation that manifested
with neurologic abnormalities were all detected as ven-
tricular dilatation by fetal ultrasound. The neonatal
ultrasound identified 10 more cases of left posterior
horn dilation and one extra case of bilateral ventricular
dilatation and right posterior horn dilatation. Those
cases did not manifest with neurological abnormalities
after the neonatal period (Table 4).

Discussion
Our group aimed to offer evidence-based data in or-
der to counsel families of the children with unilateral
ventricular dilation in order to anticipate the prognosis.
The presence of the unilateral ventricular dilatation
on a fetal ultrasound raises important issues regard-
ing the counseling of the families. In order to assess

2P Abnormalities of the fine motor skills
Ultrasound findinas Total number Fine motor 6 months — Fine motor 12 months - Fine motor 24 months -
9 abnormal/total abnormal/total abnormal/total
Dilatation
of the left ventricle E 018 0118 018
Dilatation
of posterior horn — 88 6/88 5/88 0/88
left ventricle
Dilatation
of posterior horn - 12 112 0/12 0/12
right ventricle

Fine motor skills. Specific items at the 6-month and 12-month examinations

Item Left ventricular dilatation - Right ventricular dilatation —
Number abnormal/total Number abnormal/total

Test at 6 months 6/88 112
13. Block series: reaches for block 6/88 112
14. Block series: touches block 6/88 112
15. Block series: whole hand grasp 6/88 0/12
Test at 12 months

22. Block series: thumb-fingertip grasp 5/88 0/12
24. Food pellet series: partial thumb opposition 5/88 0/12
26. Food pellet series: thumb-fingertip grasp 5/88 0/12
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Cases of abnormal development that could be missed without neonatal ultrasound

- Total cases Cases that would
Abnormalities . - .
Abnormal neuro- Abnormal Py with neurological have been missed
. identified NS g .
Uond | devlopmeral | newolo | iyttt | ottt | wihout
(imaging/fetal .
on follow-up neonatal well-being) other than neonatal in the neonatal
9 ultrasound period
Dilatation
of the left ventricle B b e o Y
Dilatation
of posterior horn - 6/88 0/88 78/88 6/6 0
left ventricle
Dilatation
of posterior horn - 1/12 0/12 1/12 171 0
right ventricle

this issue, there are two methodological problems: poor
standardization of the tests®, and length of the follow-
up studies™.

Most of the studies followed this category of infants
for a few months to one year™. We followed-up the pa-
tients until the age of 2 years old, in order to find the
complications on mid-term. In another study, the out-
comes were abnormal in a third of the patients (cases of
mild ventriculomegaly, both unilateral and bilateral),
even though all the patients were asymptomatic dur-
ing the neonatal period®®. This finding underlines the
importance of at least a medium time follow-up (two
years of follow-up of the cases).

Regarding the same topic, the prognosis, there is a
concern that the children with this pathology would have
other developmental complications as they grow".
There are reports about the presence of ventriculomeg-
aly in persons with schizophrenia, but no association
was found for the moment between fetal and neonatal
ventriculomegaly and psychosis. There are, however,
speculations regarding this issue®®. Our study did not
address this fact, but this could be a future direction for
research, giving the possible implications.

The unilateral ventricular dilation was found in 8.9%
of the examined cases. In literature, milder asymmetry
in ventricular size could be found in four out of ten neo-
nates®?. An important finding is that the most frequent
abnormality is represented by the dilatation of the left
posterior (occipital) horn (88 cases out of 118). This is
in agreement with other studies®??. As a whole, unilat-
eral left ventricular dilatation (occipital horn and whole
ventricle) is more frequent than asymmetric right ven-
tricular dilatation. There is no clear explanation for this
fact®. This could be influenced by the position of the
head (the ventricle on the side on which the infant is ly-
ing may be larger)®®2?Y, or there could be other causes, as
in the case of neuroectodermal disorders®. A tempting
hypothesis, on which we could speculate, is that there is

a correlation between the vascularization of the brain
and the more frequent occurrence of the left ventricular
dilatation, as it is the case with the more frequent occur-
rence of the neonatal arterial ischemic infarction on the
left sylvian artery???. This is, however, another issue
to be demonstrated by further studies.

The incidence of the abnormalities observed was
7/118 in the case of the tone abnormalities and 7/118 in
the case of the fine motor skills. In total, 10 cases out of
118 presented with transitory neurologic abnormalities
(8.47% of cases). This value is around the figures found
in the literature in case of moderate ventriculomegaly
(11%)“2»,

We could classify the abnormalities as abnormalities
of the active and passive tone, and abnormalities of the
fine motor skills.

The outcome at two years in the case with abnor-
malities is good, the neurologic and neurobehavioral
examination of the patients being normal at two years,
but this should be regarded in the setting of a follow-up
program, with rapid intervention when the abnormali-
ties were noted. We could not speculate that the outcome
would be worse in the case of no intervention, but this
potential bias should be considered. Nevertheless, the
patients would not be part of a follow-up program in the
situation the ventricular dilation were not found during
the fetal (and neonatal) ultrasound examination. This
should underline the importance of a good program of
follow-up of the pregnancy.

Coming back to this issue, one important message
from this study is that the cases that would cause symp-
toms would have been found prenatally and, from the
cases discovered only at the postnatal examination, no
case was associated with neurologic abnormalities.

Itis our belief, however, that we need a longer follow-
up period in order to affirm the normality for all the
patients with moderate unilateral ventriculomegaly, and
this could be the topic of a further study.
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Conclusions

Unilateral ventricular dilatation detected by neo-
natal ultrasound is mainly asymptomatic. The abnor-
malities are encountered more often in the cases with
unilateral left ventricular dilatation than in those
with right ventricular dilatation.

The symptomatic cases are characterized by tran-
sient tone abnormalities (hypotonia) and transient
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