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ABSTRACT
Ultrasound is frequently used for the evaluation of the brain parenchyma and brain

pathologies in neonates, due to its low cost, accessibility, and the absence of ionizing

radiation, making it a great tool for a quick and feasible diagnosis in both term and

preterm neonates. Ultrasound has a special role in the detection of germinal matrix

hemorrhage, its complications, and sequelae. This article proposes a simple approach

for the evaluation of the main anatomic structures of the neonate’s brain, through

different approaches (anterior, posterior, and mastoid) based on diagrams and image

correlation, as well as a review of the principal anatomic variants that should be con-

sidered and main pathologies. We also include the pitfalls and the most common radio-

logic appearance for a quick and appropriate identification to provide a correct diagnosis

in the clinical setting.

Learning Objective: To identify and interpret the main findings in neonatal head ultra-

sound, including anatomic variants and the main pathologies in both full-term and pre-

term neonates

INTRODUCTION

US is a technique used for the evaluation of
intracranial structures, allowing the detec-
tion of abnormalities, with low costs and
without ionizing radiation.1

There are multiple conditions in which
the performance of a transfontanellar US is
indicated (Table 1). These can be divided,
depending on whether the patient is a pre-
term or term neonate and if certain special
conditions are present.2

In preterm neonates, the main purpose is
to rule out hemorrhagic pathologies and
alterations of the WM. Therefore, this ex-
amination is indicated in patients who have
predisposing risk factors for the development
of these pathologies, such as prematurity

(<32weeks), low birth weight (<1000 g),
chorioamnionitis, and events that generate
alterations in cerebral hemodynamics, such
as respiratory distress and sudden changes
in blood pressure due to hemodynamic
instability.2

In term patients, the main indications
for screening are suspected malformations,
CNS infections, suspicion of hypoxic-ische-
mic injuries, and increased head circumfer-
ence. The follow-up and characterization
of these pathologies can be subsequently
performed usingMR imaging.1

The special conditions include patients
undergoing extracorporeal membrane oxy-
genation or hypothermia protocols that
typically require serial screening due to the
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higher risk of ventricular and parenchymal bleeding. This ex-
amination can be performed until approximately 18months
of age, when the closure of the anterior fontanelle occurs.1

MR imaging offers higher contrast resolution and ana-
tomic detail, making it useful for detecting and characteriz-
ing WM alterations such as delayed myelination, thinning
of the corpus callosum (CoC), and small cystic lesions. It is
also valuable for detecting low-grade germinal matrix hem-
orrhage (GMH) that may not be visualized on ultrasound
(US). However, it is crucial to acknowledge that MR imag-
ing is an expensive technique that may not always be easily
accessible. Additionally, it often necessitates patient sedation
and presents a challenging environment for a sick neonate,
with hypothermia emerging as an important consideration
that must be carefully addressed.3

This article presents a practical demonstration of how to
perform a neonatal head US, as well as the key normal find-
ings and alterations that can be encountered in both term
and preterm neonates.

HOW TO PERFORM A HEAD US

Neonatal head US can be performed using different types of
probes, such as small footprint (also called hockey-stick),
curved or linear transducers. Linear transducers have higher
frequencies (5–18MHz) and provide increased image reso-
lution. However, they have reduced penetration depth, mak-
ing them useful for evaluating superficial structures such as
the scalp and subarachnoid space, as well as for assessing
deeper brain structures in smaller patients. Older patients
may require evaluation with lower-frequency probes to
identify all cerebral structures due to the higher penetration
of the ultrasound beam but with lower resolution, especially
for the assessing superficial structures.2 In some cases, it
may be necessary to use both probes.2

It is possible to use different approaches, the most com-
mon being through the anterior fontanelle. Other approaches
are mastoid, posterior, and suboccipital through the fonta-
nelles (Fig 1).4

Anterior Fontanelle Approach

In this anterior fontanelle approach, it is possible to obtain a
wide view of the structures in both the coronal and sagittal
planes. The transducer must be angled from anterior to pos-
terior, from the orbit and the frontal lobe to the posterior
fossa and the occipital lobe to obtain a complete evaluation

in the coronal plane, and side to side to obtain a complete
evaluation in sagittal plane (Fig 1).5

By convention, the coronal plane should have the patient’s
right side on the left side of the image, and in the sagittal view,
the anterior aspect of the brain is on the left side of the image.2

In the coronal plane, we must obtain at least 6 slices and
identify the following structures, which can be remembered
more easily by associating them with the following images
(Fig 2).2–6

• Bull horns: falx cerebri, orbital roof, ethmoid air cells

• Glasses: falx cerebri, greater and lesser wings of the
sphenoid

• Bilateral “Y”: genu of the CoC of the CSP, Sylvian fis-
sure, lenticular nucleus, clinoid process

• Double “C”: choroid plexus, third ventricle, thalamus,
hippocampus, tentorium cerebellum

• Inverted “V”: thalamus, cerebellum

Table 1: Indications for a head US

Preterm Infants Term Infants

Screening for GMH, PVL Suspected malformations

Low birth weight (<1000g) Intracranial infections

Chorioamnionitis Hypoxic-ischemic injury

Respiratory distress Increased head circumference

Treatments: Extracorporeal membrane oxygenation protocols

FIG 1. A, Schematic representation of the infant skull showing the location
of the fontanelles: anterior (blue), posterior (yellow), sphenoidal (green),
mastoid (red). B, The location of the transducer approach through the an-
terior fontanelle, which is the most commonly used. C, Anterior fontanelle
approach with the 6 images that must be obtained in the coronal plane to
visualize the main brain structures: 1) bull horns, 2) glasses, 3) bilateral
“Y,” 4) double “C,” 5) inverted “V,” and 6) basketball basket. D, Anterior
fontanelle approach with images that must be obtained in the sagittal
plane: 1) midline, 2) right and left of the lateral ventricles including the
caudothalamic groove, and 3) right and left insula and Sylvian fissure.

Neurographics 2024 April-June;14(2):162–171; www.neurographics.org | 163



• Basketball basket: parieto-occipital sulcus, choroid
plexus.

In the sagittal plane (Fig 2)2–6

• Right and left insula

• Right and left Sylvian fissure

• Right and left of the lateral ventricles including the
caudothalamic groove

• Right and left of the lateral ventricles including the
choroid plexus

• Midline: CoC tegmentum, fourth ventricle, cerebellum

• Fifteen degrees of angulation: head of the caudate nu-
cleus, cingulate gyrus, caudothalamic groove, choroid
plexus, thalamus

• If needed, Doppler assessment could be used to evalu-
ate the anterior cerebral artery in a midline view.

Other Approaches

The mastoid approach is performed through the mastoid
fontanelle, which is located at the junction of the temporal,
parietal, and occipital bones. The neonate is positioned
on the side, and a high-frequency transducer (8MHz) is
used to perform this approach, This approach allows the

visualization of structures such as the occipital lobe, mid-
brain, occipital horns of the ventricles, cerebellar folia, and
fourth ventricle. The mentioned structures should be visual-
ized in both the axial and coronal planes. The axial view is
obtained by positioning the transducer at a 10˚ angle from
the orbitomeatal line, and for the coronal view, the trans-
ducer is aligned with the coronal suture (Fig 3).

The posterior approach is performed through the poste-
rior fontanelle, which is located at the junction of the lamb-
doid and sagittal sutures. This approach is useful for
assessing periventricular WM evaluation and intraventricu-
lar hemorrhage, as well as for observing lesions in the occi-
pital lobe and posterior fossa. These structures should be
visualized in both the axial and coronal planes.4

ANATOMIC VARIATIONS: WHAT TO EXPECT WHEN
WE ARE NOT EXPECTING?

Gyral Patterns in Neonates

The gyral pattern in the neonatal brain depends on the ges-
tational age. In preterm neonates at 26weeks, only a few
cerebral sulci are visible. After 32weeks, an increase in WM
echogenicity and in the number of sulci is identified. In term
neonates, there is a decrease in WM echogenicity and an
increase in the number of sulci. If this pattern is not present
in term newborns, lissencephaly should be considered (Fig 4).6

Variants of the SeptumPellucidum

The principal anatomic variant is the cavum septum pelluci-
dum (CSP), a CSF space located between the leaflets of the

FIG 2. Diagrams and US samples of the basic coronal (A–F) and sagittal plane (G–I) US acquisitions visualized by the anterior fontanelle approach. A,
Falx cerebri (green arrow), floor of the orbit (orange arrow), ethmoid air cells (light blue arrow). B, Falx cerebri (green arrow), sphenoid wings (orange
arrow). C, Genu of the CoC (light blue arrow), CSP (green arrow), Sylvian fissure (yellow arrow), temporal lobes (purple arrow), lentiform nucleus (red
arrow), anterior clinoid process (white arrow). D, Choroid plexus (yellow arrow), thalamus (red arrow), hippocampus (green arrow), tentorium cere-
belli (light blue arrow). E, Cerebellum (red arrow). F, Parieto-occipital sulus (yellow arrow), choroid plexus (green arrow). G, CoC (orange arrow), mid-
brain (blue arrow), fourth ventricle (red arrow), cerebellum (yellow arrow). H, Cingulate gyrus (orange arrow), head of the caudate nucleus (red
arrow), caudothalamic groove (blue arrow), choroid plexus (green arrow), thalamus (yellow arrow). I, Sylvian fissure.
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septum pellucidum. It can be seen in term or preterm neo-

nates. Closure is expected to occur in 85% of patients
between the third and sixth months; however, up to 15%

may persist until adulthood. It is seen as an anechoic struc-
ture bounded anteriorly by the genu of the CoC superiorly,

by the body CoC inferiorly, by the anterior commissure and
the body of CoC and laterally, and by the leaves of septum

pellucidum (Fig 5).7

The cavum septum vergae is another anatomic variant,

most common in preterm neonates, characterized by an
extension of CSP beyond the pillars of the fornix. It lies pos-

terior to the CSP and is bounded posteriorly by the splenium
of the CoC superiorly by the CoC, and inferiorly by the for-

nix (Fig 5).8

Other Anatomic Variants

The cavum velum interpositi (CVI) corresponds to a dilation

of the cistern of the velum interpositi. This is a triangular
anechoic structure located between the lateral ventricles; it

is bounded superiorly by the splenium of the CoC and the
columns of the fornix, inferiorly by the internal cerebral

veins, and anteriorly by the foramen ofMonro.9

FIG 4. Pattern of cerebral sulci according to age. A, Normal findings on US in a 26-week-old neonate, in whom few sulci are observed. The echogenic-
ity of the WM is less echogenic compared with the choroid plexus. B, Normal findings on US of a 32-week-old neonate. There is an increase in the
echogenicity of WM and the number of sulci. C, Normal findings on US of a 40-week-old neonate. The increase in the number of cerebral sulci and the
decrease in the echogenicity of theWM are evident.

FIG 3. Different brain structures visualized by the mastoid window. A, Left occipital lobe (green arrow), midbrain (red arrow). B, Occipital horn of the
left lateral ventricle and choroid plexus (orange arrow), midbrain (green arrow), temporal lobe (blue arrow). C, Cerebellar folia (orange arrow), fourth
ventricle (green arrow), pons (light blue arrow).

FIG 5. A and B, US of the sagittal and coronal views, in which the CSP is
shown as a normal anatomic variation. C andD, US of the sagittal and coronal
views demonstrate septum cavumvergae as a normal anatomic variation.
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Finally, the calcar avis corresponds to an indentation
of the medial edge of the junction between the trigone and
the occipital horns of the lateral ventricles through the
calcarine fissure, which can simulate an intraventricular
hemorrhage (IVH). The presence of flow on Doppler ex-
ploration excludes the diagnosis.10

ABNORMAL FINDINGS: WHAT TO EXPECT WHEN WE
ARE EXPECTING

As mentioned before, there are many indications for an US
exploration of the neonatal head; however, we will focus on
the most frequent abnormal findings: GMH-IVH, periven-
tricular leukomalacia (PVL), cerebral edema, cystic lesions,
ventriculomegaly, malformations, and extra-axial collec-
tions. We will also briefly review some bone and soft-tissue
lesions that could be found, sometimes incidentally.

GMH-IVH

GMH-IVH is the principal entity to evaluate in preterm neo-
nates. The germinal matrix is located lateral to the lateral

ventricles within the brain matter and represents a site
of neuronal proliferation, with vessels that have a thin wall
that are prone to bleeding. It could be found before
34weeks, with subsequent involution, but it can persist into
late preterm and very rarely in terms. Bleeding on the first
day of life could occur in up to 50% of preterm infants, and
after the fourth day, the incidence could be as much as 90%
of cases.11 GMH is classified into 4 grades according to the
involvement of the brain parenchyma and the extension into
the ventricular system (Table 2 and Fig 6).11 In grade I, an
increase in echogenicity, limited to the subependymal region
is identified. It is possible to detect heterogeneous areas or
cystic changes secondary to old hemorrhage in the caudate-
thalamic groove. In grade II, intraventricular extension is
noted without ventricular dilation. In grade III, intraventric-
ular extension with associated hydrocephalus is observed,
and in grade IV, areas of cerebral parenchymal hemorrhage
caused by venous congestion are seen.12

PVL

PVL also occurs in preterm infants. It is caused mostly by is-
chemia or infection, involving the glial cells, which are more
sensitive due to their high metabolic demand.13 In US, echo-
genic areas in the periventricular zone are seen initially
located in the frontal horns and lateral aspect of the lateral
ventricles. They could be symmetric or asymmetric14 and
can coexist with GMH. When cystic changes are present, it
is called PVL with cystic changes.10 In 1992 Vries and col-
leagues proposed a grading system for PVL, according to

FIG 6. A and B, GMH Grade I limited only to the right caudothalamic groove (orange arrow) without intraventricular extension. C, GMH Grade II, with
intraventricular extension but without dilation of the ventricles. D and E, GMH Grade III, with intraventricular extension and dilation of left lateral ven-
tricle. F and G, GMH Grade IV, with intraventricular extension and intracerebral hemorrhage.

Table 2: Germinal matrix and intraventricular hemorrhage (GMH- IVH)
grading system

Grade I Limited to the germinal matrix

Gade II IVH without ventricular dilation

Grade III IVH and ventricular dilation

Periventricular hemorrhagic infarct IVH with parenchymal extension
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the evolution time of the lesion and the cyst extension
(Table 3 and Fig 7).11

This entity should be reported by radiologists because is
associated with cerebral palsy as well as being a marker of

the long-term impact on connectivity, which affects infor-
mation-processing and integration, even in the absence of

major brain complications of prematurity.15

Cerebral Edema

Cerebral edema is part of the acute phase of the hypoxic is-
chemic injury.13 It is important to notice that US findings

could be negative or normal between the first 24–48hours
after the injury.13 On US, an increase in the echogenicity of

the WM and a decrease in the echogenicity of GM is suspi-
cious for this entity. Additionally, ancillary findings such as

blurring of the cerebral sulcus, ventricular compression, and
narrowing of the interhemispheric fissure and the basal cis-

terns may aid in the diagnosis (Fig 8).13

Cystic Lesions

Most cystic lesions share a common appearance; however,
locations and the relation to adjacent structures may be
useful to provide a differential diagnosis. In US, most
cystic lesions consist of a rounded or oval, thin-walled,
anechoic structure, with a classic acoustic reinforcement
and no color flow at Doppler evaluation. Sometimes, very
thin, almost imperceptible septae may be found inside the
cyst (Fig 9).

Connatal cysts consist of cystic areas adjacent to the
superolateral margins of the body and frontal horns of the
lateral ventricles, anterior to the foramen of Monro. They
are considered a normal variant that occurs by the approxi-
mation of the anterior horns of the proximal lateral ven-
tricles to their external angles.16

Other lesions include subependymal cysts, which are
located posterior to the foramen of Monro. Their etiologies
include congenital germinolysis due to hypoxic-ischemic
injury or infection, for example cytomegalovirus and rubella.
They could be a normal finding in healthy neonates.16,17

The arachnoid cysts are non-neoplastic lesions in the sub-
arachnoid space with CSF content, without communication
with the ventricular space, and being the most frequent loca-
tion in the middle cranial fossa in approximately 60%.18

It is common to find choroidal cysts, with an estimated
prevalence of 1%, representing CSF rounded lesions in the
interior of the choroid plexus. They usually disappear dur-
ing the 28weeks of pregnancy but can persist. Some authors
have suggested a higher prevalence of these cystic lesions in
fetuses with trisomy 18 and 21, with a more irregular

FIG 7. Periventricular leukomalacia classification. A, Grade I, increased echogenicity of the periventricular white matter. B and C, Grade II, increased
echogenicity of the periventricular WM, with small frontoparietal cysts. E and F, Grade III, larger confluent cysts, in addition to increased echogenicity
of theWM. F, Grade IV Large cystic compromise with parenchymal destruction is visualized.

Table 3: Periventricular leukomalacia (PVL) grading system

Grade I Transient periventricular densities, persisting for>7 days

Grade II Transient periventricular densities, evolving into small
localized frontoparietal cysts

Grade III Periventricular densities, evolving into extensive periven-
tricular cystic lesions

Grade IV Densities extending into the deep WM evolving into exten-
sive cystic lesions
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appearance or larger size usually >1 cm. These cysts could
also be due to hemorrhage.19

It is also possible to evaluate cystic lesions of the poste-
rior fossa. This evaluation can be through the anterior fon-
tanelle, though sometimes it is not possible to obtain
sufficient detail using this approach, so the mastoid or the
posterior fontanelle approaches are used.16

Among the cystic lesions of the posterior fossa, we find
the mega cisterna magna, arachnoid cysts, and Galen vein
malformations. However, most of these have a similar appear-
ance on US, so they should be evaluated using other diagnostic
methods such asMR imaging for proper characterization. It is
important to describe the size of the fourth ventricle, the ver-
mis, and the cerebellar hemispheres on the US, as well as the
mass effect they exert on the parenchyma.16

Dandy Walker disorders (Dandy Walker continuum) are
other alterations of the posterior fossa that can be evaluated

through US. The criteria for diagnosing the classic form
include vermis hypoplasia with cephalic rotation of the ver-
mian remnant, cystic dilation of the posterior fossa commu-
nicating with the fourth ventricle, and an increase in the size
of the posterior fossa, with an abnormally high tentorium.
In the of Dandy Walker variant, the vermis is hypoplastic,
without dilation of the posterior fossa. Finally, included
within this continuum is the Blake pouch cyst, which is a
saclike formation of the superior medullary velum, extend-
ing to the cisterna magna. The components of this malfor-
mation can be evaluated through a detailed US examination,
though determining the position of the tentorium can be very
difficult with this diagnostic method and requires MR imag-
ing characterization.16

Ventricular Enlargement

Ventriculomegaly is defined as the abnormal enlargement of
the ventricles, whatever the etiology. There are multiple
causes of ventriculomegaly in neonates, including obstruc-
tive and communicating hydrocephalous.20

Ventricular size should always be measured in a consist-
ent manner to ensure reproducibility and feasibility for
follow-up. Measurement should be performed through
the anterior fontanelle, specifically in the coronal plane at
the level of the foramen of Monro. By observing anatomic
structures such as the Sylvian fissures, which have a
Y-shaped appearance, or the symmetric hippocampi at
this point, one can determine the correct plane for meas-
uring the ventricles.21

Different methods have been described according to the
gestational age. The ventricular index is useful for neonates
after 40weeks.22 It consists of the relationship between the

FIG 9. A, Representation of the usual arrangement of different cystic lesions. PL indicates cysts associated with PVL; CC, connatal cysts; SC, subepen-
dymal cysts. B and C, Examples of CC are shown with the characteristic location in the superolateral origin of lateral ventricles. D, Subependymal cyst
(orange arrow). The location is posterior to the foramen of Monro. E, Choroid plexus cyst (orange arrow).

FIG 8. A and B, An increase in the echogenicity of theWM, sulci, ventricles,
and fissures is observed in a neonate with cerebral edema.
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distance of lateral margins of the ventricles and the biparie-
tal diameters at the level of the foramen of Monro; the nor-
mal value is <0.3 (Fig 10). If the temporal horns are seen,
hydrocephalus should be considered because this finding
represents a sign of this condition in almost every clinical
scenario.23,24

For patients younger than 40weeks, the Levene index is
used.25 It is obtained by measuring the distance between the
falx cerebri and the lateral wall of the anterior horn of the
left ventricle in the coronal plane at the level of the third
ventricle.26 The normal values vary with the age of the
patient; thus, referring to the nomograms is a key point in
the analysis of the results (Fig 10).25

CoCAgenesis and Dysgenesis

The CoC is considered the largest cerebral commissure.12

The spectrum of the dysgenesis of the CoC extends from
complete (agenesis) to partial absence (dysgenesis) of the
CoC in the sagittal and coronal views (Fig 11).27 Dysgenesis
of CoC could be classified as primary or secondary. When
a primary dysgenesis occurs, some anterior CoC is seen.12

In secondary dysgenesis, the posterior portion is preserved
with absence of the anterior portion.12 US appearance is
indicative of this diagnosis. On a coronal view, a wide sep-
aration of the frontal horns of the lateral ventricles simu-
lating the Viking helmet or Texas longhorn is noticed. The
lateral ventricles will be parallel without contact between
them. The third ventricle will be elevated, and there is of-
ten dilation of the posterior portion of the lateral ventricles
(colpocephaly). On a sagittal view, the pericallosal gyrus is
not seen, and the gyri and sulci will extend perpendicular
to the third ventricle, giving the appearance of a “sun-
burst.”12 It is possible to find other concomitant lesions such
as cysts or interhemispheric lipomas and abnormalities in the
posterior fossa.28

Increased Subarachnoid Space

Benign enlargement of the subarachnoid space in infancy
is the principal cause of macrocephaly in the pediatric

population and has no pathologic significance.29,30 It is
usually an idiopathic and self-limited prominence of the

subarachnoid space most evident in the frontal region and
interhemispheric fissure.12

Currently, there are no well-established diagnostic crite-
ria for this condition; however, there are age-based cutoff

points. For patients younger than 1 year of age, cranial-cort-
ical distances of 4–10mm have been reported as the upper

limit, while for neonates, the range is 3.3–4mm. In general,
a distance of >5mm is considered dilation, and >10mm is

classified as severe dilation.29,31

There should be no compressive effect on the cerebral pa-

renchyma, deviation of midline structures, or increased
echogenicity of the cerebral parenchyma. The main differen-

tial diagnosis is cerebral atrophy.31

It is important to consider subdural collections as a differ-
ential diagnosis. One method for differentiating them on US
is the visualization of cortical bridging veins, which appear

as linear echogenic structures in the subarachnoid space and
demonstrate flow on a color Doppler examination. These

structures are not observed in collections.32

Soft-Tissue Abnormalities

In neonates, a wide range of soft-tissue pathologies can be

observed, including both traumatic and nontraumatic ori-
gins. Common traumatic soft-tissue lesions include cephalo-
hematomas and caput succedaneum, both associated with

birth trauma. The key distinction is that cephalohematomas
do not cross the sutures, because they are located beneath

the galea, which is anchored to the bone. In contrast, caput
succedaneum is situated in the tissues superficial to the

galea, thus crossing the sutures (Fig 12).33

FIG 10. A, Ventricular index. It consists of the relationship between the
distance of the lateral margins of the ventricles (a) to the biparietal
diameters at the level of the foramen of Monro (b); the normal value is
<0.3. B, Levine index. It is obtained by measuring the distance between
the falx cerebri and the lateral wall of the anterior horn of the left ventri-
cle in the coronal plane at the level of the third ventricle.

FIG 11. US sagittal image in the midline, with the absence of the CoC.
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Soft tissues may also present in other lesions, such as vas-
cular tumors, with hemangiomas being one of the most
prevalent. Infantile hemangiomas typically do not appear at
birth but develop across weeks or months. Another less-
common subtype is congenital hemangioma, which can be
present at birth and could decrease, remain stable, or
increase in size with time. They are well-circumscribed soft-
tissue lesions, with heterogeneous content and multiple ves-
sels inside.34

Vascular malformations are also observable. These can
be venous or lymphatic. Venous malformations appear as
well-defined lesions with a spongiform appearance on US,
often with fluid-fluid levels and very slow internal flow,
though demonstrating flow can sometimes be challenging.
Lymphatic malformations can be macrocystic or microcys-
tic. Macrocystic malformations show multiple septate cysts
of 1–2 cm, while microcystic lesions appear as hyperechoic
structures.34

Additionally, ectodermal inclusion cysts such as dermoid
and epidermoid cysts can be found, presenting their classic
appearance as hypoechoic lesions with echogenic foci and
posterior enhancement due to their cystic component. Other
frequent pathologies include pilomatrixomas, which are
tumors of the hair follicles and appear as rounded, echo-
genic masses with bright dots attributable to calcifications
and peripheral flow on color Doppler examination.

The previously mentioned lesions are the most commonly
encountered in these patients; however, the spectrum is
much broader.35

DOPPLER EVALUATION

The color Doppler evaluation is indicated in neonates with
low Apgar scores at birth, those experiencing seizure epi-
sodes, patients with macrocephaly, when venous sinus throm-
bosis is suspected, and between 12 and 71hours after the

diagnosis of perinatal asphyxia or before the initiation of
hypothermia protocols.36

The normal resistance index values reported in the litera-
ture for the middle and anterior cerebral arteries range from
0.6 to 0.88. Many conditions can affect these normal values
and generate alterations in peak systolic or diastolic veloc-
ities and waveform morphology. One of the most common
cases is hypoxic-ischemic injuries, in which compensatory
vasodilation occurs following the hypoperfusion episode,
leading to decreased resistance index values. This scenario
can be observed between 6 and 24hours after the event. The
magnitude of the decrease in the resistance index correlates
with the severity of the cerebral injury. Persistent resistance
indices of<0.55 are indicative of poor prognosis.33,36

Additionally, the recognition of the anatomy of the intra-
cerebral vascular structures allows the identification of other
alterations such as reduction or complete occlusion of the
main cerebral arteries, which can be visualized in cases of
stroke, especially in the early stages. Conversely, in later
stages, hyperperfusion may be observed. Decreased or
absent flow in the venous sinuses indicates thrombosis, with
Doppler demonstrating good specificity for ruling it out,
being a common condition in preterm or ill neonates.
Finally, with this technique, we can detect vascular anoma-
lies such as Galen vein malformations, among others.36

CONCLUSIONS

Neonatal head US is a very useful neuroimaging tool in
assessing the neurologic status of the neonate; most of the
intracranial abnormal findings in this age group may be
identified with this technique. The principal differential
diagnosis includes a variety of anatomic variants, develop-
mental pathology, and benign processes. This examination
helps to exclude or estimate the location, characteristics,
and extent of the disease, making it the best first imaging
approach for diagnosing, evaluating, and staging most intra-
cranial abnormalities of this population. Avery deep knowl-
edge of normal and abnormal findings coupled with an
optimal image-acquisition technique and proper correlation
with clinical findings is often necessary for detection and
accurate diagnosis.
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