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OBJECTIVE: The present study was aimed at analyzing the value of the early diagnosis of hemodynamic
changes in hemorrhages and hypoxic-ischemic events in premature, very-low-birth-weight neonates through
the evaluation of images and resistance index measurement by means of transcranial Doppler ultrasonography.
MATERIALS AND METHODS: Fifty premature, very-low-birth-weight neonates were submitted to transcranial
Doppler ultrasonography with sequential transfontanellar and transtemporal techniques. RESULTS: Cerebral
abnormalities were detected in 32% of the neonates (22% with intracranial hemorrhage, 8% with
periventricular leukomalacia, and 2% with toxoplasmosis). Among the 34 cases (68%) of neonates in whom
no brain lesion was detected at transcranial Doppler ultrasonography, 18 (53%) presented changes in the
resistance index. Such resistance index varied according to the time of the examination. CONCLUSION: There
is a correlation between the presence of cerebral hemodynamic changes demonstrated by resistance index
measurements and the subsequent development of hemorrhages and hypoxic-ischemic lesions. Although
not being a death predictor, changes in the resistance index are associated with the severity of the clinical
conditions in preterm, very-low-birth-weight neonates.
Keywords: Transcranial Doppler ultrasonography; Premature, very-low-birth-weight neonates; Ultrasonography;
Resistance index.

OBJETIVO: Analisar o valor do diagnóstico precoce de alterações hemodinâmicas em hemorragias e eventos
hipóxico-isquêmicos pela avaliação de imagens e mensuração do índice de resistência por meio da ultrasso-
nografia craniana com Doppler em neonatos prematuros de muito baixo peso. MATERIAIS E MÉTODOS:
Cinquenta neonatos prematuros de muito baixo peso foram submetidos a ultrassonografia craniana com Doppler
com a técnica transfontanela anterior e transtemporal sequenciais. RESULTADOS: Foram detectadas altera-
ções cerebrais em 32% dos prematuros, sendo 22% com hemorragia intracraniana, 8% com leucomalácia
periventricular e 2% com toxoplasmose. Dentre os 34 casos (68%), do total de neonatos, nos quais não
foram detectadas lesões cerebrais pela ultrassonografia craniana, 18 (53%) apresentaram alterações no índice
de resistência. O índice de resistência variou conforme a época do exame. CONCLUSÃO: Existe correlação
entre a presença de alterações na hemodinâmica cerebral e subsequente desenvolvimento de hemorragias e
lesões hipóxico-isquêmicas, pela mensuração do índice de resistência. Alterações do índice de resistência,
embora não preditoras de morte, estão relacionadas com a gravidade do quadro clínico em neonatos prema-
turos de muito baixo peso.
Unitermos: Doppler transcraniano; Prematuros de muito baixo peso; Ultrassom; Índice de resistência.
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with premature neonates being the most
affected ones(2,3). These disorders have
multifactorial causes involving vascular,
hemodynamic, inflammatory and infec-
tious factors possibly resulting in neuro-
psychomotor sequelae, and leading to ce-
rebral palsy and/or behavioral and cogni-
tive deficit(4).

In premature neonates, ICH is more fre-
quent in the subependymal, intraventricu-
lar and/or intraparenchymal regions, while
in the term neonate ICH is rare and when
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INTRODUCTION

Scientific and technological develop-
ments have led to the achievement of sat-
isfactory results in neonatal assistance, with
significant improvements in intensive care
to premature neonates, resulting in a greater
survival of such patients, and thus allow-
ing early obstetric interventions(1).

Intracranial hemorrhage (ICH) and
periventricular leukomalacia (PVL) are the
most common brain disorders in neonates,
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it occurs, the subdural and subarachnoid
spaces are the most prevalent sites. On the
other hand, the most common site of PVL
includes the peritrigonal white matter ad-
jacent to the interventricular foramen, in
the radiated crown with ventriculopetal and
ventriculofugal arteries, considered as the
boundaries or cerebral irrigation areas of
the premature neonate’s brain(3).

The ICH severity in premature infants
can be evaluated according to the classifi-
cation developed by Papile et al. that is the
most used system. Such classification was
based on the topographic location of the
hemorrhage, and on the presence of ven-
tricular dilation, with the following grades
I and II mild, III moderate and IV severe(5).

Transcranial Doppler ultrasonography
(US) is the method of choice for a better
approach during the intensive care of the
premature neonate. Ultrasonography al-
lows the imaging diagnosis, while Doppler
provides information on the cerebral hemo-
dynamics through the analysis of the main
branches of the circle of Willis. Addition-
ally, as Doppler scan is performed by an-
terior and temporal transfontanellar ap-
proach, it allows a better visualization of
blood vessels and the quantification of ce-
rebral blood flow variations in a given time
interval, as well as the measurement of the
resistance index (RI) by means of a spec-
tral representation of the wave(6). The RI is
defined by the equation:

RI = S – D/S,

where: S is the systolic flow velocity and
D is the diastolic flow velocity, with refer-
ence values between 0.60 and 0.80, provid-
ing information whether there was hemo-
dynamic alteration in hemorrhages and
hypoxic-ischemic events(6,7).

Doppler US has been extensively per-
formed in premature neonates to evaluate
alterations in cerebral hemodynamics(8),
and studies in the literature have confirmed
that such alterations are related to physio-
pathological mechanisms of hemorrhages
and hypoxic-ischemic events(8). However,
some doubts still remain on whether the
utilization of Doppler US in the monitoring
of cerebral hemodynamic alterations can be
useful in the early diagnosis and in the pre-
diction of hemorrhages and hypoxic-is-
chemic events in the neonatal period(8).

Thus, the present study is aimed at ana-
lyzing the value of the early diagnosis of
hemodynamic changes in hemorrhages and
hypoxic-ischemic events in premature,
very-low-birth-weight neonates through
the evaluation of images and resistance
index measurement by means of trans-
cranial Doppler US in order to evaluate the
prognosis as to severity and death.

MATERIALS AND METHODS

In the period from January to Septem-
ber of 2008, 50 (24 boys and 26 girls) pre-
mature, very-low-weight neonates (< 32
gestational weeks, < 1500 g) were evalu-
ated. The sample included 24 boys and 26
girls, regardless of ethnicity.

The neonates included in this study
were evaluated in the Neonatal Intensive
Care Unit and Unit of Ultrasonography at
the School Hospital of the Institution. The
parents or guardians were informed on the
study and signed a term of free and in-
formed consent. The present study was
approved by the Committee for Ethics in
Research of the Institution under the num-
ber 200/2004.

The US scans were performed with
ATL-HDI 3000 and ATL-HDI 5000 Sono
CT apparatuses, both manufactured by
Philips Medical Systems (Bothell, WA,
USA), with a high-frequency, 8.5 MHz
convex transducer and color Doppler de-
vice.

The neonates underwent four trans-
cranial US sessions, with the transducer
placed on the anterior and temporal fon-
tanelles(9,10). The studies were performed
according to the protocol of the Institu-
tion’s Unit of Ultrasonography that is di-
vided into the following periods: period 1:
one to five days of life; period 2: 10 to 17
days of life; period 3: 18 to 30 days of life;
period 4: 31 to 44 days of life.

Considering that cerebral alterations
occur in the first days of life, the trans
cranial US studies were early performed,
in the period between the first and the fifth
day of life. In the period between the sixth
and ninth days no US scan was performed
to allow the clinical stabilization of the
neonates. The studies were resumed in the
following periods for monitoring the le-
sions.

The scans were performed in the coro-
nal (anterior, middle and posterior), sagit-
tal (median and paramedian) and axial
planes. The anterior coronal plane included
images of the ethmoidal cribriform plate,
orbits, frontal parenchyma and anterior
horns of lateral ventricles. In the middle
coronal plane images of the interhemi-
spheric fissure, corpus callosum, cavum
septum pellucidum, foramen of Monro,
third ventricle, choroid plexus of the ven-
tricles, germinal matrix, head of the caudate
nucleus, thalami, Sylvian fissure, insula,
globus pallidus and putamen, parietal and
temporal regions of the cerebral paren-
chyma were observed. The posterior coro-
nal plane demonstrated the atrial region of
the lateral ventricles, choroid plexus, oc-
cipital horns of the lateral ventricles, pos-
terior region of the atrium of the lateral
ventricles, cerebellum, cisterna magna and
occipital lobe.

In the median sagittal plane, images of
the interhemispheric fissure, corpus callo-
sum, cavum septum pellucidum, third ven-
tricle, fourth ventricle and cisterna magna,
cerebral aqueduct, cerebellar vermis, pons
and bulbus were obtained. In the parame-
dian sagittal plane, images of the anterior,
temporal and occipital horns of the lateral
ventricles, cerebrospinal fluid, choroid
plexuses of the lateral ventricles, germinal
matrix, thalami, hypothalamus and basal
ganglia, Sylvian fissure, temporal, parietal
and occipital regions of the cerebral paren-
chyma were obtained.

With the aid of Doppler US, the brain
anatomy and vasculature were studied
through the analysis of the RI of the ante-
rior, middle and posterior cerebral arteries.
Additionally, the quantification of relative
variations of cerebral blood flow in a de-
termined period of time and the measure-
ment of RI were performed. The RI was
calculated by means of the formula:

RI = S – D/S,

where: S corresponds to the systolic flow
velocity and D to the diastolic flow veloc-
ity. In the present study, values between
0.60 and 0.80(6,7) for RI in the cerebral ar-
tery were considered as normal.

Data were evaluated by means of de-
scriptive statistics and comparative analy-
ses. The Student’s t test with Welch’s cor-
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rection was utilized to evaluate the differ-
ence between the mean (anterior, middle
and posterior) cerebral arteries RI in the
premature neonates without cerebral alter-
ations and with ICH submitted to four US
sessions(11). The prognosis (worsening or
death) based on the Doppler US results
was obtained through the chi-square test
by dependency analysis(12), considering
p ≤ 0.05 as the level of statistical signifi-
cance.

RESULTS

In the present study, 50 premature very-
low-birth-weight neonates were evaluated.
Among them, 24 were boys (48%) and 26
girls (52%) with gestational ages ranging
from 29 to 32 weeks (30.8 ± 1.5 weeks) and
birth-weight between 550 and 1500 g
(1179 ± 288 g).

With respect to the first two sessions of
transcranial US, no change was observed
in 34 (68%) of the neonates while in 16
(32%) alterations were found. Amongst the
16 neonates with cerebral alterations, 11
cases of ICH (69%), four cases of PVL
(25%) and one case of cerebral toxoplas-
mosis (6%) were found.

The RI was calculated in all the trans-
cranial Doppler US performed in the 50
neonates of the present study, regardless of
the presence or not of brain lesions. Table
1 presents the mean RI values for the ante-
rior, middle and posterior cerebral arteries
of all the neonates.

On Table 1, one can observe a gradual
increase in the mean RI values for the three
arteries evaluated along the whole series of
scans. In the period 1, minimum and maxi-
mum values for each of the arteries were
respectively: for the anterior cerebral artery
0.56 and 0.74; for the middle cerebral ar-
tery, 0.63 and 0.85; and for the posterior ce-
rebral artery, 0.60 and 0.78, indicating that
changes in RI occurred in the first days of
life.

Among the 11 cases of ICH, five were
classified as grade I, two as grade II, three
as grade III and one as grade IV. Changes
were observed in the RI values for 10 pa-
tients as follows: four patients with changes
in one of the cerebral arteries, two patients
with changes in two arteries, and four pa-
tients with changes in the three arteries.

Increased mean RI values of the anterior,
middle and posterior cerebral arteries in the
neonates with ICH (n = 11) were observed
from the first to the third Doppler US scans,
as demonstrated on Table 2.

According to Table 2, in the period 1 the
mean RI for the anterior cerebral artery
(0.57) was below the reference threshold
(0.60 to 0.80), and in the period 3, the mean
RI for the middle cerebral artery (0.85) was
above the reference threshold. However,
still regarding the period 1, the minimum
and maximum RI values for each artery
were respectively: for the anterior cerebral
artery, 0.51 and 0.63; for the middle cere-
bral artery, 0.58 and 0.68; and for the pos-
terior cerebral artery, 0.57 and 0.71, mean-
ing that in these neonates with ICH the RI
was already altered in this period.

Among the four neonates with PVL,
two (50%) presented RI alterations, one of
them with alterations in the three cerebral
arteries and the other in two arteries (ante-
rior and middle cerebral arteries). The fol-
lowing minimum and maximum RI values
were found, respectively, for each cerebral
artery: for the anterior cerebral artery, 0.59
and 0.95; for the middle cerebral artery,
0.56 and 0.93; and for the posterior cere-
bral artery 0.62 and 0.64. Changes in RI in
relation to the reference values were ob-
served in the anterior and middle cerebral
arteries.

In the single case of neonate with cere-
bral toxoplasmosis, there was a progressive
increase in RI, which, in the anterior cere-
bral artery ranged from 0.51 to 0.70, in the
middle cerebral artery, from 0.42 to 0.75
and in the posterior cerebral artery ranged
from 0.61 to 0.71, indicating that early RI
alterations also occurred in this type of le-
sion.

Among the 34 (68%) cases of neonates
in whom no cerebral lesion was detected at
transcranial US, 18 (53%) presented RI
alterations, in 13 (38%) the Doppler was
normal, and in 3 cases (9%) the Doppler
was not performed because of the deterio-
ration of the clinical status of the patients.
Amongst the cases with normal Doppler
results there was one death while amongst
those with altered Doppler, there were three
deaths.

Table 3 presents the mean RI values for
the anterior, middle and posterior cerebral
arteries of the 18 neonates without brain
lesion, but with Doppler alterations.

According to Table 3, in spite of the fact
that the mean RI values were within the
normality levels, the alterations in RI were
related to the maximum value, which was
above the normality level in the periods 2
to 4 for the anterior cerebral artery (0.81,
0.81 and 0.84, respectively), in the periods
1 to 4 for the middle cerebral artery (0.85,
0.87, 0.86 and 0.90, respectively) and in the

Table 1 Mean values and standard deviation for RI of the cerebral arteries in premature neonates (n =

50) submitted to transcranial Doppler US.

Period

1

2

3

4

Exam (days)

1 to 5

10 to 17

18 to 30

30 to 44

ACA (M ± SD)

0.65 ± 0.09

0.69 ± 0.09

0.72 ± 0.07

0.75 ± 0.10

MCA (M ± SD)

0.74 ± 0.11

0.77 ± 0.08

0.77 ± 0.09

0.79 ± 0.09

PCA (M ± SD)

0.69 ± 0.09

0.73 ± 0.09

0.74 ± 0.09

0.76 ± 0.07

ACA, anterior cerebral artery; MCA, middle cerebral artery; PCA, posterior cerebral artery; M, mean; SD, stan-

dard deviation.

Table 2 Mean values and standard deviation for RI of cerebral arteries in premature neonates with ICH

(n = 11) submitted to transcranial Doppler US.

Period

1

2

3

4

Exam (days)

1 to 5

10 to 17

18 to 30

30 to 44

ACA (M ± SD)

0.57 ± 0.06

0.63 ± 0.16

0.71 ± 0.04

0.74 ± 0.11

MCA (M ± SD)

0.68 ± 0.10

0.75 ± 0.12

0.85 ± 0.07

0.75 ± 0.05

PCA (M ± SD)

0.64 ± 0.07

0.66 ± 0.17

0.78 ± 0.10

0.72 ± 0.04

ACA, anterior cerebral artery; MCA, middle cerebral artery; PCA, posterior cerebral artery; M, mean; SD, stan-

dard deviation.
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periods 1 to 4 for the posterior cerebral
artery (0.82, 0.81, 0.83 e 0.83, respectively).

In spite of the fact that the RI values
were slightly above normality, except for
the case of the anterior cerebral artery, in
which a progressive increase was observed,
alterations in RI were found even in neo-
nates without apparent brain lesions at the
transcranial US.

The results from the Student’s t test with
Welch’s correction demonstrated a statis-
tically significant difference between the
mean RI values of the anterior and poste-
rior cerebral arteries (p = 0.001 and p =
0.043, respectively) in the neonates with-
out brain lesion but with altered Doppler
results as compared with those with brain
lesion and altered Doppler results, in the
scan performed in the period 1 (1 to 5 days
of life).

Progression of the brain lesion status

All of the 10 neonates with ICH and al-
tered Doppler results presented worsening
in their clinical status, with occurrence of
two deaths during the study period. Such
worsening was also characterized in the
progression of the ICH grading.

The two neonates with PVL and altered
Doppler results presented with worsening
in status, with no occurrence of deaths in
the study period. One of them, progressed
from the phase of necrosis development
(US scan performed between the 10th and
17th days of life) to the cystic phase with
development of lesion of the cerebral pa-
renchyma (between the 30th and 44th
days), while the other presented moderate
hydrocephalus at the US scan performed
between the 10th and 17th days of life,
progressing to severe hydrocephalus be-
tween 30 and 44 days of life(13).

The single case of toxoplasmosis with
altered Doppler results progressed to wors-

ening of the clinical status without death.
The transcranial US performed between the
first and fifth days, detected calcifications
in the cerebral parenchyma and moderately
dilated ventricular system. However, severe
bilateral ventricular dilation was observed
at the US scan performed between the 18th
and 30th days of life.

By means of the association diagram for
dependency analysis for comparing the
prognosis (worsening or death) between
neonates with altered Doppler results and
worsening and those with normal Doppler
results and non-worsening, the authors
observed that altered Doppler result is not
a death predictor, but is related to the wors-
ening of the hemodynamic and clinical sta-
tus (p = 0.032).

DISCUSSION

The relevance of the present study is
emphasized by the difficulty in assessing
and approaching preterm neonates (29 to
32 gestational weeks), with birth-weight
between 550 and 1500 g at such a fragile
stage of their lives in order to evaluate their
cerebral hemodynamics.

The transcranial US scans performed in
preterm, very-low-birth-weight neonates
was useful in the detection of cerebral al-
terations such as ICH, PVL and toxoplas-
mosis in 32% of the cases in the present
study. The results demonstrated that the
clinical application of this imaging method
is extremely useful in the evaluation of
premature neonates, particularly when per-
formed up to the fifth day of life, as it con-
tributes with valuable data for a better
therapeutic approach and neurological de-
velopment of such pediatric patients. Ad-
ditionally, life support measures adopted as
early as possible are essential to avoid
worsening of hypoxic-ischemic and infec-

tious lesions, as well as to allow the follow-
up of these patients(14).

In the present study Doppler US did not
detect changes in the RI of 13 (38%) pre-
mature neonates without brain lesions,
while in 18 (53%) premature neonates
without brain lesion changes in RI were
detected. The mean RI value for the ante-
rior cerebral artery was 0.72 in the Doppler
study performed between the first and the
fifth days of life. In a study developed with
121 preterm and term neonates wit birth-
weight between 1070 g and 3750 g, the
mean RI was 0.73 in both anterior cerebral
arteries(15). However, the mentioned
study(15) included both preterm and term
neonates with different birth-weights, be-
sides failing to mention the time in days of
the US scans performance impairing the
comparison because of the difference in the
variables analyzed, in spite of both having
presented RI within normal levels.

The relationship between the cerebral
flow velocity and presence of brain lesions
has been confirmed by several studies in
the literature(16,17). Cerebral flow fluctua-
tions observed in premature neonates fol-
lowing rapid volume expansion may con-
tribute to intraventricular hemorrhages(18,19).
Acute hypercarbia has a greater impact on
the cerebral flow due to the vasculature re-
laxation, thus increasing the blood flow.
This might be one of the components in the
ICH pathogenesis. In contrast, hypocarbia
is related to the decrease in the cerebral
flow and to the presence of PVL(20). The
low flow leads to ischemia, which results
in tissue death or subsequent reperfusion
that may cause vessels rupture with the
onset of leukomalacia(21). ICH with subse-
quent intraventricular dilation is associated
with a higher risk for cystic leukomalacia(22).

Most frequently, ICHs occur in the first
week of life and 97% of the cases are de-
tected by transcranial US(23). In the present
study, the examinations were performed at
the first five days of life, and demonstrated
imaging findings and altered RI in this
period. In a study developed with prema-
ture neonates with gestational age between
28 and 36 weeks and birth-weight between
720 and 2530 g, a higher RI was observed
at the seventh day of life in premature neo-
nates without brain lesions as compared
with those with ICH(24). Such findings were

Table 3 Mean values and standard-deviation for RI of cerebral arteries in premature neonates without

brain lesion detected by transcranial US, with altered Doppler results (n = 18).

Period

1

2

3

4

Exam (days)

1 to 5

10 to 17

18 to 30

30 to 44

ACA (M ± SD)

0.68 ± 0.08

0.73 ± 0.08

0.75 ± 0.06

0.74 ± 0.10

MCA (M ± SD)

0.79 ± 0.06

0.79 ± 0.08

0.77 ± 0.09

0.80 ± 0.10

PCA (M ± SD)

0.72 ± 0.10

0.75 ± 0.06

0.73 ± 0.10

0.76 ± 0.07

ACA, artéria cerebral anterior; ACM, artéria cerebral média; ACP, artéria cerebral posterior; M, média; DP, desvio-

padrão.
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similar to those reported in the present
study, except for the fact that here the di-
agnosis was made before the seventh day
of life. The RI below the normality values
explains the faster progression of the cere-
bral hemorrhage.

Transcranial Doppler US was per-
formed at the first three days of life in a
study with 51 premature neonates with
birth-weight < 1751 g(25). In such study, the
anterior cerebral artery RI was determined,
and the values for this artery in the right and
left cerebral hemispheres were compared in
different groups of neonates (without ICH,
with unilateral ICH and with bilateral ICH),
demonstrating that the coefficient of varia-
tion of the side of the hemorrhage did not
significantly differ from that of the unaf-
fected side(25). In the present study there
was neither preoccupation with the side to
be examined, nor with the transducer’s
pressure on the fontanelle in order to avoid
as much as possible moving the neonate.
With such motion, an increase in cardiac
frequency may occur with an artificial RI
decrease, as the diastolic velocity is mea-
sured at the middle phase of the diastole,
when the velocity is higher(6). On the other
hand, the pressure of the transducer on the
fontanelle may transitorily increase the in-
tracranial pressure, reducing the flow dur-
ing diastole and increasing RI(6).

In the present study, it is possible that
the increase observed in the mean RI for the
anterior, middle and posterior cerebral ar-
teries in the neonates with ICH may be due
to the progression in the hemorrhage grad-
ing. Such result is in agreement with a study
developed during the first ten days of life
of 57 neonates with gestational ages below
37 weeks, where no significant difference
was observed between the RI of the ante-
rior and middle cerebral arteries of neo-
nates with mild ICH (grades I and II) as
compared with premature neonates without
brain lesion(26). On the other hand, the pre-
mature neonates with moderate and severe
ICH (grades III and IV, respectively) pre-
sented a significantly higher RI compara-
tively with premature neonates without
brain lesion. According to the mentioned
study(26), the findings suggest that the
changes in the cerebral vascular resistance
occur with the development or as a conse-
quence of hypoxic-ischemic lesions. It is

important to note that the mean RI for mild,
moderate and severe ICH, the neonates’
weight and their minimum gestational age
were not informed in the mentioned
study(26).

As regards the cases of PVL found in
the present study, changes were observed
in the upper value of RI in 50% of the cases
at transcranial Doppler US performed be-
tween the first and fifth days of life. In a
study investigating RI only in the anterior
cerebral artery at the first 72 hours of life
of 53 neonates with mean gestational age
of 30.4 weeks and birth-weight < 1500 g,
lesion in the white matter and alteration in
the maximum RI were observed in only
5.6% of the neonates(14). Such investigation
was performed in neonates with gestational
age and weight similar to those in the
present study, but Doppler was performed
in only one artery, with a lower prevalence
than in the present study. The discrepancy
in results may be due to the fact that in the
present study, neonates with extreme low
birth-weight, such as 550 g, were evalu-
ated, with Doppler performed on the three
cerebral arteries.

Altered RI is associated with complica-
tions in the progression of the lesion in the
cerebral white matter, and therefore this is
an important parameter to be evaluated in
neonates. Such type of lesion may cause
severe neuropsychomotor sequelae and
may lead to cerebral palsy and/or cognitive
and behavioral deficits(27,28). The early di-
agnosis and appropriate therapeutic strat-
egy can minimize sequelae caused by these
lesions(4).

In the present study worsening was ob-
served in PVL, which presented two types
of progression on the images: 1) from de-
velopment of necrosis to cystic phase with
lesion of the cerebral parenchyma; 2) mod-
erate to severe hydrocephalus, according to
the hydrocephalus classification(13), being
such results in agreement with the results
reported in literature(27,28).

In the present study, the diagnosis of
toxoplasmosis was obtained by means of
transcranial US with the detection of cal-
cifications in the cerebral parenchyma and
moderately dilated ventricular system. As
described in literature, both the calcifica-
tion in the parenchyma and the ventricular
dilation detected at the ultrasonography are

typical of intracranial infections caused by
toxoplasmosis(29). In the present study,
laboratory tests confirmed the sonographic
diagnosis of toxoplasmosis in one case.

A significant prevalence of ICH and
PVL has been observed among preterm
neonates, considering that the rate of sur-
vival of neonates with less than 1000 g is
increasingly higher and the number of pre-
mature neonates has increased consider-
ably over the last years(29). Thus, studies
like the present one constitute instruments
for predicting the risk for alterations in the
corresponding cerebral vascular territory in
the neonatal period at mid and long term.

Doppler US presents advantages such
as low cost, versatility and mobility of the
equipment, allowing bedside evaluation,
besides the safety and absence of radiation
exposure(30), allowing repeated scans with-
out the necessity of sedation(31). However,
this method presents some disadvantages
such as lower sensitivity and specificity for
detecting parenchymal lesions, particularly
in the presence of ischemic alterations, as
compared with computed tomography and
magnetic resonance imaging. Magnetic
resonance imaging is more sensitive than
transcranial US and computed tomography
in the evaluation of the extent of lesions in
the white matter, as it can detect areas of
demyelination and formation of glial
scars(32). According to the literature, there
is no indication yet for magnetic resonance
imaging as a routine in the case of altered
transcranial US results(31), which could be
the appropriate approach in such cases.

All the data obtained during the present
investigation lead the authors to consider
that serial RI measurements by means of
Doppler US of intracranial arteries records
the changes in premature neonates’ cerebral
circulation in a safe manner, including
those cases where no abnormality was de-
tected on the images. By allowing the ob-
servation of these changes and fluctuations
in the cerebral blood flow velocity in neo-
nates with determined diseases predispos-
ing to cerebral hemorrhage, such as respi-
ratory distress syndrome, increases in cen-
tral venous pressure and middle arterial
pressure, the RI analysis allows the
neonatalogist to adopt therapeutic mea-
sures that reduce such occurrences or mini-
mize their severity(24).
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CONCLUSIONS

Premature very-low-birth-weight should
undergo transcranial US as early as pos-
sible for the detection of brain lesions and
determination of their prognosis.

The use of transcranial Doppler US is
important in the monitoring of changes in
the cerebral hemodynamics, and should be
utilized for the early diagnosis of hemor-
rhages and hypoxic-ischemic lesions.

There is a correlation between the pres-
ence of changes in the cerebral hemody-
namics and the subsequent development of
hemorrhages and hypoxic-ischemic lesions
detected by means of RI measurements.

Changes in RI, although not constitut-
ing death predictors, are related to the se-
verity of the clinical status of premature,
very-low-birth-weight neonates.
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