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Modalidad de neuroimagen 
•  Las modalidades utilizadas en RNPT son: 

•  Ultrasonido 
•  Resonancia magnética: gold standard 

•  RM convencional 
•  Transferencia de magnetización 
•  Tensor de difusión 

 
•  Tomografía computada: se utiliza infrecuentemente en 

RNPT (últimas publicaciones en cerebro de RNPT à 
1991) 



Ecografía 

• No invasivo 
• No utiliza radiación ionizante (ultrasonido) 
• Puede ser realizado en Unidad de Paciente Crítico 

(pacientes ventilados) 
• Reproducible 



Resonancia magnética 

Radiofrecuencia 
 

 
 

 
La dotazione strumentale 

 
Le apparecchiature in dotazione all’UO sono rappresentate da una 
unità RM (Philips Intera Achieva 1.5 T) e da una TAC spirale 
multistrato (Siemens Sensation 64), entrambe di ultima generazione. 
Il settore Angiografico è dotato di un angiografo impiegato per lo 
studio e la terapia endovascolare (embolizzazione) delle 
malformazioni arterovenose del sistema nervoso centrale e dei suoi 
involucri.  
Ciascuna sezione del servizio e’ dotata di sistemi idonei per la 
sedazione o l’anestesia dei piccoli pazienti non collaboranti. 
Oltre a quanto sopra, l’U.O. è dotata di sistema gestionale 
informatico (RIS), di connessione in rete (Intranet) e di dispositivi 
di sicurezza generali e individuali in conformità alla Legge 626. 
 
RM 
        

 



Requerimientos RM RNPT  

• Magneto: 1,5 Tesla  
• Bobina pediátrica (idealmente neonatal) 

•  Cabeza o rodilla de adulto 

• Monitoreo y ventilador MR compatible 
•  Inmovilización 
•  Temperatura 
•  ¿Sedación? 
• Protección acústica 
 



Resonancia magnética convencional 

T1 

FLAIR 

T2 

T2 gradiente 



RM convencional 
• Progreso de la mielinización 

•  Secuencias T1 y T2 



Resonancia magnética avanzada 

Difusión Mapa ADC 



Resonancia magnética avanzada 
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Imaging 

Conventional MRI

US

PD                       MTC

Magnetization Transfer Imaging

Diffusion Tensor Imaging

Conventional MRI, Visual assessment

Myelination progress

Conventional MRI  

T1 :    signal                 T2:    signal

T1: before 6 months T2: after 6 months

1 month

STN Medial geniculate bodies Ventrolater nuclei  Tha

MTC and Myelination in preterms
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Xydis et al. Eur  Radiology 2006;16:215-20

95% of myelination
A (%)

1. genu                  18.7 months         66 
2. splenium            17.7 months         70.4
3. frontal lobe       15.6 months         64.8 
4. occipital lobe     12.9 months         65.8
5. thalamus            10.4 months         62
6. caudate nucleus 9.2 months          57.8 
7. putamen            6.4 months           58.7

y = A - B * exp(-x/C) 
A: MTR end maturation
B: total change
C: Rate of change
A-B: MTR at 40 GW



Premielinización: difusión anisotrópica en 
ausencia de mielina detectable 
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Diffusion and brain maturation

1st year of life

Premyelination state Anisotropic diffusion  in the absence  of detectable myelin

fiber diameter
early wrapping of axons by  oligodendroglial processes

density of sodium channels,        Onset Na+/K+ - ATPase activity  

1 month

2 years

Individual Brain Atlas Statistical 

Parametric Mapping (IBASPM)       

tool box 

brain segmentation

individual atlas generation,

labelling 116 individual GM areas, 

volume computation

Preterms Gray Matter Volume calculation                 (IBASPM)  

61 preterm children61 preterm children

GAGA: : 33.433.4±±1.91.9 weeks,  CAweeks,  CA: : 0.40.4--49.2349.23 monthsmonths

monoexponential function: y=A-B*exp(-x/C)

Tzarouchi et al. NeuroImage 2009; 47:1148-53

monoexponential function: y=A-B exp(-x/C)

y: volume at corrected age x

Ƨ: volume at the end of maturation

ƨ: total volume change

C: rate of change

t(99%) =-C*ln(0.01*A/B)

Total GM 5.3y

Putamen, thalamus, CN > Visual, sensory, motor 

cortex> parietal, frontal, temporal   cortex

“Torque”  L occip > R occip

R front > L front

Imaging protocols

US 

48 hours after birth 

1 week after birth

MRI

40 st ks40 gest weeks

8  months corrected age

2 years  corrected age

Tailored depending on the detected abnormalities



Apariencia normal 

L. A. Ramenghi, F. Mosca, S. Counsell, and M. A. Rutherford 202

a b c

Fig. 5.1a–c. Normal appearances at 25 weeks’ gestation. a–c Axial T2-weighted images. The brain is smooth with only minimal 
cortical folding. Rudimentary sulci are demonstrated: calcarine fi ssure (thick arrow, a); sylvian fi ssure (thick arrow, b); and central 
sulcus (thick arrow, c). Notice the optic radiation (thin arrow, a) and the prominent posterior horns of the lateral ventricles. The 
low signal intensity corpus callosum can also be clearly seen

a b c

ed f g

Fig. 5.2a–g. Cortical folding from 25 weeks’ gestation to term equivalent age. a–g Axial T2-weighted images at the level of the cen-
trum semiovale. a 25 weeks’ gestation; b 25 weeks’ gestation, showing some rudimentary central sulcation in this infant; c 26 weeks’ 
gestation; d 30 weeks’ gestation; e 32 weeks’ gestation; f 34 weeks’ gestation; and g term equivalent age
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Patología RNPT 

• LPV 
• Difusa 
•  Focal 

• Enfermedad hemorrágica 
cerebral 
• Hemorragia de la matriz 

germinal 
• Hemorragia 

intraventricular 
•  Infarto venoso 

parenquimatoso 
• Hidrocéfalo 

posthemorrágico 



US clasificación de LPV (de Vries et al) 
• Grado 1 

•  Hiperecogenicidad periventricular transitoria, que persiste > 7 
días 

• Grado 2 
•  Hiperecogenicidad periventricular transitoria, que evoluciona a 

lesiones quísticas pequeñas de localización frontoparietal 

• Grado 3 
•  Hiperecogenicidad periventricular transitoria, que evoluciona a 

lesiones periventricular quísticas extensas 

• Grado 4 
•  Hiperecogenicidades extendidas a la sustancia blanca profunda, 

que evoluciona a lesiones quísticas extensas 



Leucomalacia periventricular 

FOCAL 

•  Focal 
•  US 

•  Hiperecogenicidad 
•  Quistes (después primera 

semana 

•  RM 
•  Quistes 
•  Ventrículomegalia 
•  Contornos irregulares 
•  SB PV disminuida 

cuantitativamente 
•  Anormalidades de señal 

 

DIFUSA 

• Difusa 
• US 

•  hiperecogenicidad 

 
• RM 

•  Ventrículomegalia 
•  Contornos regulares 
•  SB PV disminuida 

cuantitativamente 
 



Leucomalacia periventricular 

FOCAL 
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Periventricular leukomalacia          24-34 GW

Focal PVL
• Focal necrosis   all cell elements periventricular WM
• End long penetrators 

Diffuse  PVL
• Apoptotic cell death of pOL     Hypomyelination

E d h    b  l  • End short penetrators & between long panetrators

• Ischemia- reperfusion pOL highly vulnerable

• Free radicals
• Deficient antioxidant defenses
• Fe uptake during OL differentiation

Volpe JJ,  Ped Research,  2001:50:553

Periventricular leukomalacia          US

Focal PVL

• echogenicity
• Cysts  (not before 1 w after birth)

Neonatal Period

Diffuse  PVL

• echogenicity

• Normal 
Courtesy Dr C Veyrac

Periventricular leukomalacia          24-34 GW

Focal PVL
• Cysts
• Venticulomegaly
• Irregular outline 
• quantity of periventricular WM
• Signal abnormalities

Periventricular leukomalacia          24-34 GW

Focal PVL

• Venticulomegaly
• Irregular outline 
• quantity of periventricular WM
• Signal abnormalities

Diffuse  PVL

• Venticulomegaly
• Regular outline 
• quantity of periventricular WM
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Periventricular leukomalacia          24-34 GW

Focal PVL

• Venticulomegaly
• Irregular outline 
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Diffuse  PVL

• Venticulomegaly
• Regular outline 
• quantity of periventricular WM



LPV focal LPV difusa 
Isquemia 
-  Penetrantes terminales largas 
MAYOR SEVERIDAD 

Isquemia 
-  Penetrantes terminales cortas 
MENOR SEVERIDAD 

Necrosis focal de todos los 
elementos celulares 

A p o p t o s i s  d i f u s a  d e l o s 
p r o o l i g o d e n d r o c i t o s , 
hipomielinización, disminución del 
volumen de la SB 

Formación de quistes (visible a la 
semana) 

Sin hallazgos US (visible a la 
semana) 

Parálisis cerebral Deterioro cognitivo 
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IVH 

CHa male, , Gestational Age: 32weeks
MRI: 35 gestational weeks

IVH 

PA male, , Gestational Age: 26weeks
MRI: 4 months corrected age  

IVH 

Ach female, , Gestational Age: 31weeks
MRI: 33 gestational weeks  

INFARCT

Courtesy Dr C Veyrac
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Hemorragia intraventricular 

RNPT 32 semanas, RM a las 35 semanas EG 
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Hemorragia intraventricular 



Hemorragia intraventricular 
•  ¿Tomografía computada? 



Infarto cerebral 
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Infarto venoso 
L. A. Ramenghi, F. Mosca, S. Counsell, and M. A. Rutherford 220

Hydrocephalus

Progressive ventricular dilatation is not an uncom-
mon sequela to GMH-IVH (Fig. 5.26). Multiple small 
clots may obstruct the ventricular system or the chan-
nels of reabsorption in the acute stage; they may also 
cause chronic arachnoiditis of the basal cisterns, 
involving the deposition of extracellular matrix pro-
teins and obstruction of the foramina of the fourth 
ventricles or the subarachnoid space over the cerebral 
hemisphere [94]. The incidence of progressive ven-
tricular dilatation is closely related to the severity 
of the initial hemorrhage, and can be acute (within 
days) or chronic (within weeks). The acute form is 
due to impairment of CSF absorption, whereas the 
chronic form is likely to originate from obliterative 
arachnoiditis [83].

Volpe stated that the severity of the initial IVH is 
the most critical determinant of not only the likeli-
hood of progressive ventricular dilatation, but also 
the temporal evolution and the course [83]. It is 
difficult to disagree with this view. In fact, our expe-
rience, as well as published data from other authors, 
have shown that the majority of infants who develop 
hydrocephalus tend to have rapidly progressive ven-
tricular enlargement initially or slightly later, espe-
cially if they have experienced very severe GMH-IVH. 
Most uncommon is a slow progressive ventricular 
dilatation, usually seen between 10 and 14 days after 
the GMH-IVH with a very high likelihood of sponta-
neous resolution. The odds of progressive ventricular 
enlargement in the weeks after hemorrhage increases 
by 5% in grade II, and 40%–80% in more severe forms 
[43, 83, 93].

It is also necessary to monitor those infants in 
whom dilatation has become static for a 4–6-week 

period, since a maximum of 5% may develop progres-
sive dilatation at a later stage [83, 93].

Ultrasound is the most appropriate imaging modal-
ity for the initial assessment of ventricular size [43]. 
The slightly rounded shape of the frontal horns can 
represent the initial appearance of dilatation, whereas 
balloon-shaped frontal horns are a sign of severe dila-
tation. Latero-lateral and diagonal measurements of 
the diameter are a well-established modality to moni-
tor ventricular dilatation. Absence of widening of the 
frontal horns may be falsely reassuring, as neonates 
tend towards overdilatation of the occipital horns 
(“colpocephaly”). Many units have their own guide-
lines for measuring the frontal horns, but very often 
not for the posterior horns [43].

MRI can be useful, as detailed imaging is often 
required prior to shunting surgery and also after sur-
gery to verify the functioning of the shunt, provided 
the proven MRI compatibility of the intraventricular 
device.

Pseudocysts

Cavitation within the germinal matrix is called ger-
minolysis and typically occurs at the caudo-thalamic 
notch, resulting in a “pseudocyst” due to the lack of 
a proper epithelium [95, 96]. During the postnatal 
period, pseudocysts occur mainly following small to 
moderate GMH-IVH, although a mechanism based 
on “pure infarction” of the germinal matrix has 
been hypothesized. Accordingly, we have sometimes 
detected pseudocysts at the caudo-thalamic notch a 
few weeks after birth in “normal” preterm babies, 
with no obvious reason for this.

Pseudocysts can also be present at birth. In these 
cases, many different prenatal conditions, such as 

a b

Fig. 5.26a,b. Evolving venous infarct unusu-
ally located in the posterior horn of the left 
lateral ventricle in a 27-week-old baby with 
intraventricular hemorrhage at 10 days of 
life. a Posterior coronal ultrasound scan 
shows large venous infarct just lateral to 
the left atrium. b Axial T2-weighted image 
shows the posterior venous infarct in addi-
tion to intraventricular blood (arrows) 
and ventricular dilatation
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14 infants with homogeneous echodensities, MRI showed
normal WM in four, a periventricular zone of changed SI in
eight and punctate lesions in two. In the nine infants with
inhomogeneous echodensities, MRI showed normal WM in
one, a periventricular zone of changed SI in two, and
punctate lesions in six. In the infant with homogeneous
grade 2 echodensities, MRI showed punctate WM lesions.

In six out of seven infants with punctate WM lesions on
MRI, cUS showed inhomogeneous echodensities in the
periventricular WM. These were grade 1 echodensities in
five infants and grade 2 echodensities in one infant.

In none of the infants, additional lesions were seen on
sequential cUS after the MRI was performed, and the
longest time-interval between the MRI and the last cUS
examination that was scored was 10 days.

Examples of WM changes on cUS andMRI examinations
of studied infants are presented in Figs. 1, 2, 3, 4, and 5.

Neurodevelopmental outcome (n= 32)

Twenty out of 32 infants (63%) were classified as normal to
mildly abnormal, five (16%) as moderately abnormal, and
seven (22%) as severely abnormal.

Relation between cUS and outcome (n = 32)

The relation between cUS findings and neurodevelopmental
outcome is shown in Table 2. The predictive values of normal
to mildly abnormal and severely abnormal cUS findings for,
respectively, normal to mildly abnormal (favorable) and
severely abnormal outcome are shown in Table 3. Moder-
ately abnormal cUS findings were associated with variable
outcome. So, normal to mildly abnormal WM on cUS was
predictive of normal to mildly abnormal outcome and
severely abnormal WM on cUS of severely abnormal

Fig. 1 Coronal (a) and para-
sagittal (b) cUS scan of a pre-
term infant (GA 25.1 weeks) at
a corrected GA of 32.0 weeks
(postnatal age 48 days) showing
normal-appearing brain WM
(classified as normal WM). Note
the symmetrical, subtle echo-
densities in the frontal WM that
are considered a normal finding
in this age group (arrow; ref.
[9]) and the symmetrical echo-
densities in the area of the basal
ganglia (stars; ref. [36]). Trans-
verse T1- (c) and T2-weighted
(d) MR image at the level of the
basal ganglia of the same infant,
performed on the same day as
the cUS scans, also showing
normal-appearing brain WM
(classified as normal WM). Note
the normal maturational phe-
nomena of the WM, especially
prominent on the T2-weighted
MR image, showing bands of
alternating SI within the WM
(arrows; [19]). This infant had a
normal outcome at 2 years cor-
rected age

Neuroradiology (2008) 50:799–811 803

 Neuroradiology 2008 50:799-811  



outcome, while moderately abnormal WM on cUS had low
predictive values for moderately abnormal outcome.

Relation between MRI and outcome (n= 32)

The relation between MRI findings and neurodevelopmen-
tal outcome is shown in Table 4. Like for the cUS findings,
the predictive values of MRI findings for outcome are
shown in Table 3. Comparable predictive values for outcome
were found for the MRI findings as for the cUS findings,
although severely abnormal, WM on MRI was highly
predictive of severely abnormal outcome.

In 6 out of 32 infants, MRI was performed before the
postnatal age of 10 days and in 26 out of 32 after 10 days.
No differences were found in predictive values of MRI
findings for outcome between the two subgroups.

There was no tendency for more severe WM changes
(grades 4–6) occurring more often on MRI scans performed
after 10 days than before 10 days.

None of the infants developed adverse events after the
MRI examination that could be of importance for outcome.

Relation between cUS combined with MRI and outcome
(n= 28)

From 19 infants with normal to mildly abnormal, all six
infants with moderately abnormal and three infants with
severely abnormal WM on both cUS and MRI, outcome
data were available. The relation between cUS and MRI
findings and neurodevelopmental outcome is shown in
Table 5. Like for the cUS and MRI findings separately,
the predictive values of the combined cUS and MRI
findings for outcome are shown in Table 3. Comparable
predictive values for outcome were found for the combined
cUS and MRI findings as for the cUS findings alone,
although severely abnormal WM on cUS and MRI was
highly predictive of severely abnormal outcome. Thus, MRI
performed within the first three postnatal months slightly

Fig. 2 Parasagittal cUS scans
(a, b) of a preterm infant (GA
28.0 weeks) at a corrected GA
of 32.4 weeks (postnatal age
31 days) showing mildly in-
creased echogenicity (less than
the echogenicity of the choroid
plexus) in the parietal WM
(arrows; classified as normal
WM). cUS also demonstrated a
right-sided intraventricular hem-
orrhage grade 2 (not shown
here). Transverse T1- (c) and T2-
weighted (d) MR image at high
ventricular level of the same
infant, performed 3 days after
the cUS scans (postnatal age
34 days), showing punctate
hemorrhages (<6) in the peri-
ventricular WM on the right
(arrows; classified as mildly
abnormal WM), an intraventric-
ular hemorrhage on the right,
and a very small germinal ma-
trix hemorrhage on the left. This
infant had a mildly abnormal
outcome at 2 years corrected age

804 Neuroradiology (2008) 50:799–811

RNPT 28 sem 
a las 32 sem 
EGC 

 Neuroradiology 2008 50:799-811  
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Punctuate lesions

MNa male, , Gestational Age: 28weeks
MRI: 40 gestational weeks  

Diffuse excessive high signal intensity (DEHSI) 

Rutherford  et al Neuroradiology 2010

Punctuate lesions

TZ male, , Gestational Age: 30weeks
MRI: 40 gestational weeks  fPVL dPVL

Ischemia
•end long penetrators

MORE SEVERE

Ischemia 
•between long penetrators
•end short penetrators
LESS SEVERE

Focal necrosis all cell elements
PVWM

Diffuse apoptosis pOL, 
hypomyelination, decrease WM 
volume

Cyst formation
Visible at 1week US, cMRI

No sound findings
Visible at 1 week 

Cerebral Palsy Cognitive impairment
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Diffuse excessive high signal intensity (DEHSI) 

• Corresponde a un aumento difuso de la intensidad  
de señal de la sustancia blanca en RNPT a la edad 
corregida correspondiente al término 

• Es el hallazgo de RM más frecuente (75%) de los 
RNPT a las 40 sem EGC 



Diffuse excessive high signal intensity (DEHSI) 

• Controversial si corresponde a anormalidad biológica 
•  Los niños con DEHSI tienen una mayor incidencia 

de compromiso del neurodesarrollo 



Diffuse excessive high signal intensity (DEHSI) 

• 50 RNPT à RM 40 
sem EGC 

• 3 grupos 
• SB normal 
• DEHSI 
• Otras alteraciones de SB 

• Resultados: 
•  V a l o r e s  d e  A D C 

s i g n i f i c a t i v a m e n t e 
mayores en pacientes 
c o n  D E H S I  y 
alteraciones de SB 

•  Traduciría retraso en la 
maduración de la mielina 
(aumento en contenido 
H20 

Pediatrics 2003;112;1-7  



Diffuse excessive high signal intensity (DEHSI) 

eral cystic lesion in the white matter lateral to the
right lentiform nucleus, consistent with an area of
infarction (n ! 1), unilateral PHI (n ! 2), and bilat-
eral multiple punctate lesions (n ! 3; Fig 6). Two
infants with PVL, all 3 of the infants with multiple
punctate lesions, both infants with PHI, and the in-
fant with the cystic lesion in the white matter lateral
to the right lentiform nucleus also had areas of long
T2 within the “unaffected” white matter. The 3 re-
maining infants with PVL demonstrated white mat-
ter atrophy and bilateral ventricular dilation. Al-

though visual analysis of DEHSI is subjective, the !
statistic for interobserver and intraobserver variabil-
ity of differentiation between normal white matter
and DEHSI was high (! ! 0.68 and ! ! 0.72, respec-
tively), representing substantial agreement.8

ADC Values
Unpaired t tests showed no significant difference

between the right and left hemispheres (P " .05), so
the mean was calculated from the bilateral measure-
ments to give ADC values for each region. The mean
ADC values obtained in the frontal, central, and
posterior white matter are shown in Table 2. ADC
values were significantly higher in infants with
DEHSI (frontal white matter, P # .0001; central white
matter, P ! .007; posterior white matter, P # .0001)
and in infants with overt white matter lesions (fron-
tal white matter, P # .0001; central white matter, P !
.001; posterior white matter, P # .0001) than in those
with normal white matter. There was no significant
difference between infants with DEHSI and those
with overt white matter lesions (frontal white matter,
P ! 1.0; central white matter, P ! .42; posterior white
matter, P ! 1.0). Figure 7 demonstrates the ADC
values obtained in the posterior white matter in the 3
groups of infants.

Analysis of regional variation within each infant
group showed no significant difference between
ADC values in the frontal, central, and posterior
white matter regions for infants with normal-appear-
ing white matter (frontal vs central white matter, P !
1.0; central versus posterior white matter, P ! 1.0;
frontal vs posterior white matter, P ! 1.0) and those
with overt white matter lesions (frontal vs central
white matter, P ! 1.0; central vs posterior white
matter, P ! 1.0; frontal vs posterior white matter, P !
1.0). For infants with DEHSI, there was no significant
difference in ADC values between the frontal and
posterior white matter (P ! 1.0) or between the cen-
tral and posterior white matter (P ! .16). However,
ADC values in the frontal white matter were signif-
icantly higher than in the central white matter (P !
.01) in this group of infants.

A significant negative correlation between PMA
and ADC values was demonstrated in the frontal
white matter for infants with normal-appearing
white matter (P ! .04). However, there was no sig-
nificant correlation between PMA at scanning and
ADC values for central (P ! .59) and posterior (P !
.81) white matter in infants with normal-appearing
white matter, in infants with DEHSI (frontal white
matter, P ! 0. 54; central white matter, P ! .20;
posterior white matter, P ! .35), or infants with overt
white matter lesions (frontal white matter, P ! .57;
central white matter, P ! .89; posterior white matter,
P ! .71). The coefficient of reliability for the mea-
surement of ADC values in each region was as fol-
lows: frontal white matter, 4.4%; central white mat-
ter, 4.6%; posterior white matter, 3.5%.

DISCUSSION
This study demonstrates that ADC values in the

cerebral white matter are higher in infants with
DEHSI and overt white matter pathology than in

Fig 2. Transverse T2-weighted FSE image at the level of the cen-
trum semiovale of an infant at 42 weeks’ PMA, who was born at
31 weeks’ GA, demonstrating normal signal intensity in the cere-
bral white matter.

Fig 3. Transverse T2-weighted FSE image at the level of the cen-
trum semiovale of an infant at 42 weeks’ PMA, who was born at
28 weeks’ GA, demonstrating DEHSI within the cerebral white
matter (arrows).
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eral cystic lesion in the white matter lateral to the
right lentiform nucleus, consistent with an area of
infarction (n ! 1), unilateral PHI (n ! 2), and bilat-
eral multiple punctate lesions (n ! 3; Fig 6). Two
infants with PVL, all 3 of the infants with multiple
punctate lesions, both infants with PHI, and the in-
fant with the cystic lesion in the white matter lateral
to the right lentiform nucleus also had areas of long
T2 within the “unaffected” white matter. The 3 re-
maining infants with PVL demonstrated white mat-
ter atrophy and bilateral ventricular dilation. Al-

though visual analysis of DEHSI is subjective, the !
statistic for interobserver and intraobserver variabil-
ity of differentiation between normal white matter
and DEHSI was high (! ! 0.68 and ! ! 0.72, respec-
tively), representing substantial agreement.8

ADC Values
Unpaired t tests showed no significant difference

between the right and left hemispheres (P " .05), so
the mean was calculated from the bilateral measure-
ments to give ADC values for each region. The mean
ADC values obtained in the frontal, central, and
posterior white matter are shown in Table 2. ADC
values were significantly higher in infants with
DEHSI (frontal white matter, P # .0001; central white
matter, P ! .007; posterior white matter, P # .0001)
and in infants with overt white matter lesions (fron-
tal white matter, P # .0001; central white matter, P !
.001; posterior white matter, P # .0001) than in those
with normal white matter. There was no significant
difference between infants with DEHSI and those
with overt white matter lesions (frontal white matter,
P ! 1.0; central white matter, P ! .42; posterior white
matter, P ! 1.0). Figure 7 demonstrates the ADC
values obtained in the posterior white matter in the 3
groups of infants.

Analysis of regional variation within each infant
group showed no significant difference between
ADC values in the frontal, central, and posterior
white matter regions for infants with normal-appear-
ing white matter (frontal vs central white matter, P !
1.0; central versus posterior white matter, P ! 1.0;
frontal vs posterior white matter, P ! 1.0) and those
with overt white matter lesions (frontal vs central
white matter, P ! 1.0; central vs posterior white
matter, P ! 1.0; frontal vs posterior white matter, P !
1.0). For infants with DEHSI, there was no significant
difference in ADC values between the frontal and
posterior white matter (P ! 1.0) or between the cen-
tral and posterior white matter (P ! .16). However,
ADC values in the frontal white matter were signif-
icantly higher than in the central white matter (P !
.01) in this group of infants.

A significant negative correlation between PMA
and ADC values was demonstrated in the frontal
white matter for infants with normal-appearing
white matter (P ! .04). However, there was no sig-
nificant correlation between PMA at scanning and
ADC values for central (P ! .59) and posterior (P !
.81) white matter in infants with normal-appearing
white matter, in infants with DEHSI (frontal white
matter, P ! 0. 54; central white matter, P ! .20;
posterior white matter, P ! .35), or infants with overt
white matter lesions (frontal white matter, P ! .57;
central white matter, P ! .89; posterior white matter,
P ! .71). The coefficient of reliability for the mea-
surement of ADC values in each region was as fol-
lows: frontal white matter, 4.4%; central white mat-
ter, 4.6%; posterior white matter, 3.5%.

DISCUSSION
This study demonstrates that ADC values in the

cerebral white matter are higher in infants with
DEHSI and overt white matter pathology than in

Fig 2. Transverse T2-weighted FSE image at the level of the cen-
trum semiovale of an infant at 42 weeks’ PMA, who was born at
31 weeks’ GA, demonstrating normal signal intensity in the cere-
bral white matter.

Fig 3. Transverse T2-weighted FSE image at the level of the cen-
trum semiovale of an infant at 42 weeks’ PMA, who was born at
28 weeks’ GA, demonstrating DEHSI within the cerebral white
matter (arrows).
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En conclusión… 

• US à  
•  herramienta útil para demostrar la mayoría de las lesiones más 

importantes de sustancia blanca, incluyendo la LPV quística y el 
infarto parenquimatoso 

•  Pobre predictor del daño difuso o lesiones sutiles de sustancia 
blanca 

 



Paciente 10 años, SDA. Antecedente RNPT (6m) 



Paciente 10 años, SDA. Antecedente RNPT (6m) 



Protocolos 
• Ultrasonido 

•  48 hrs después del nacimiento 
•  7 días de vida 

• Resonancia magnética 
•  40 semanas EGC 
•  8 meses EGC 
•  2 años EGC 

F l e x i b l e à d e 
acuerdo a hallazgos 



RM fetal 

12 mm

33w with unilateral ventriculomegaly

newborn

ss-FSE T2

IVH grade I  and mild borderline ventriculomegaly
36w, US: severe ventriculomegaly with IVH 

ss-FSE T2 ss-FLAIR

FSE T1FSE T1

clot within aqueduct

IVH with aqueductal obstruction and hydrocephalus

27w, bilateral moderate ventriculomegaly, periventricular and intraventricular 
hyperechogeneity

ss-FSE T2

GRE-EPI T2*

ss-fat sat FLAIR

IVH with sinechiae and cysts

ss-FSE T2w

31w fetus, heart failure, severe hydrops. 

deep
medullay
veins

Doneda C., Righini A et al.. AJNR 2010

generalized
brain swelling 
and interstitial 
edema

sinus and
giugular congestion

Cerebral venous congestion and perivenular microhemorrhages



Resonancia Magnética en RN 
•  ¿Anestesia o sedación? 

•  Depende de necesidades y experiencia local 
•  Alternativas 

•  Envueltos y fijos a la camilla + neonatólogo 
•  Sedación à hidrato de cloral + neonatólogo 
•  Anestesia general por anestesiólogo 
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