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O que é Fato e o que é Fake



Objetivo

Desmistificar o exame de ressonância 
magnética no recém nascido



Objetivos
• Familiarizar o neonatologista


- Logística


- Segurança, Considerações Técnicas e Aspectos Humanos


- Diferentes Sequências


- T1, T2, Gradiente, Difusão, Perfusão, Espectroscopia, etc…


- Indicações e Achados de Imagem Mais Frequentes



Logística



Segurança
• Segurança - Campo magnético intenso e permanente

G. Starck, et al. from Sahlgrenka University Hospital



Segurança
• Segurança - Campo magnético intenso e permanente

Berkeley University em practiCalfMRI.blogspot.com



Paciente Internado

• Paciente Imóvel em exame relativamente longo


- Acompanhado por membro da equipe


- Acesso venoso permeável e disponível


- Ventilação


- Sedação se necessário



Paciente Externo

• Paciente Imóvel em exame relativamente longo


- Sono expontâneo


- Preparo


- 3 a 4 horas sem comer ou dormir



Paciente Externo

• Chegar antes do Horário Progamado !!!


- Mamar antes do exame


- Sono expontâneo


- Imobilização 
 





Considerações 
Técnicas



Fisica

• Ressonância Magnética


- Campo magnético intenso 


- Dipolo magnético endógeno próton (H+)


- Emissão de ondas de rádio (pulso de radiofrequência)


- Leitura do sinal oriundo do paciente



Aquisição

• Sequências 


- Podem ser volumétricas (3D) ou 2D (axial, coronal, sagital)


- Em qualquer plano do espaço


- Diferentes ponderações


- Demoram 



Ponderação
• T1, T2, T2*, STIR, FLAIR, SWI, FISTA, CISS, DWI, DTI, ASL, etc…


- Depende de diversos parâmetros da aquisição


- TR - Tempo de Repetição


- TE - Tempo de Eco


- TI - Tempo de inversão


- Angulo de Báscula


- etc…



Ponderações
T1

• Substância branca - Clara


• Substância cinza - Escura


• Líquido LCR - Muito Escuro


• Gordura - Branca



Ponderações
T2

• Substância branca - Escura


• Substância cinza - Clara


• Líquido LCR - Branco


• Gordura - Preta ou Branca



Ponderações
STIR e T2 - FatSat

• Substância branca - Escura


• Substância cinza - Clara


• Líquido LCR - Branco


• Gordura - Preta



Ponderações
SWI e T2* 

• Artefatos de 

susceptibilidade  

• Substância branca - Escura


• Substância cinza - Clara


• Líquido LCR - Branco


• Gordura - Preta



Ponderações
FIESTA, CISS, etc

• Ponderação complexa 

• Líquido LCR - Branco 

• Substância branca - Escura


• Substância cinza - Escura


• Alta resolução espacial



Ponderações
Difusão & DTI

• Duas imagens


• DWI ou b1000


• ADC


• Movimento Browniano


• Restrição da difusão


• Direção (FA)



Ponderações
Espectroscopia

• Quantificação


• NAA - N-Acetil-Aspartato


• Cho - Colina


• Cr - Creatina


• mI - Mioinositol


• Lactato


• Glx- Glutamato / Glutamina



Ponderações
T2-FLAIR

• Substância branca - Escura


• Substância cinza - Clara


• Líquido LCR - Preto


• Gordura - branca ou preta

Não tem aplicação antes de 12 meses, difícil interpretação antes de 24 meses



Ponderações
T1

• Substância branca - Clara


• Substância cinza - Escura


• Líquido LCR - Muito Escuro


• Gordura - Branca

25 anos



Ponderações
T1

• Substância branca - Escura


• Substância cinza - Cinza


• Líquido LCR - Muito Escuro


• Gordura - Branca


• A Mielinização torna a 
Substância Branca Clara

Termo



Ponderações
T2

• Substância branca - Escura


• Substância cinza - Clara


• Líquido LCR - Branco


• Gordura - Preta ou Branca

25 anos



Ponderações
T2

• Substância branca - Clara


• Substância cinza - Escura


• Líquido LCR - Branco


• Gordura - Preta ou Branca


• A Mielinização torna a 
Substância Branca Escura

Termo



Mielinização

3 mesesTermo



Mielinização

3 mesesTermo



Indicações



Para quem indicar?
• Pacientes de risco


- Prematuro


- História de hipoxia / anoxia / isquemia


- Infecção STORCH, zika, etc … 


- Malformação


• Pacientes com sintomas neurológicos



Como fazer a RM?

- T1 - Volumétrico 


- T2 - Axial e Coronal 


- T2* (SWI)


- Difusão (DWI / DTI)


- Nunca usar T2-FLAIR


- Contraste


- Perfusão


- Espectroscopia 

Sob Medida e Sem Sedação*

*ALARA - as low as reasonably achievable 



Achados de Imagem

Exemplos em diferentes contextos



Prematuridade
• Complicações neurológicas


- Hemorragia Intraventricular


- Hemorragia Intraparenquimatosa


- Hemorragia Cerebelar


- Leucomalácia Periventricular


- Hidrocefalia



Hemorragia Intraventricular

• Grau I - Limitada à matriz germinativa


• Grau II - Extensão intraventricular (< 50%)


• Grau III - Extensão intraventricular (> 50%)


• Grau IV - Extensão intraparenquimatosa



Hemorragia Intraventricular
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Hemorragia Intraventricular

TEA MRI. However, the role of cUS is limited in detecting noncystic WMI. MRI, a more
sensitive type of imaging, shows more subtle and diffuse WMI.38,39 Noncystic WMI is
often referred to as diffuse excessive high signal intensity (DEHSI) or punctate white
matter lesions (PWML). Several recent papers have shown that a very large proportion
of preterm neonates show DESHI on their TEA MRI, especially when imaged on a
3 Tesla scanner. When imaged after a postmenstrual age of 50 weeks, DESHI was
no longer identified. In addition, no relation with neurodevelopmental outcome is yet
found.40–42 Therefore, it is likely that DESHI is a prematurity-related developmental
phenomenon, instead of WMI, even though increased apparent diffusion coefficient
(ADC) values were reported by the group who coined the term DEHSI.38 PWML is sug-
gested by inhomogeneous echogenicity seen on cUS, but can only be reliably
detected with MRI.
Apart from conventional T1-weighted and T2-weighted imaging, additional imaging

techniques can further increase sensitivity and may help improve the prediction of
outcome. In particular, diffusion-weighted imaging (DWI) and diffusion tensor imaging
(DTI) are increasingly being used. DWI is especially useful in the acute stage for detec-
tion of cytotoxic edema, which is present for about a week after the insult andmay help
to predict subsequent cystic evolution.43 DTI can identify altered microstructure in the
white matter of the corticospinal tracts by evaluating fractional anisotropy (FA) values
or fibertracking.44 FA values in thewhitematter of the centrumsemiovalewere reported
as significantly lower in infants with DEHSI.45 Similar findings were found with quanti-
tative fiber tracking, with which WMI was noted to adversely affect the volume and
length of the corpus callosum (CC) and posterior limb of the internal capsule (PLIC)
bundles (Fig. 7).46 Thinning or atrophy of the CC suggests primary damage in the
commissural tracts and reflects degeneration secondary to white-matter lesions. Thin-
ning of the CC is commonly seen in preterm infants and is associated with a worse
outcome.47 Volumetric and microstructural abnormalities are described in the thal-
amus in preterm childrenwithWMI, likely reflecting neuronal loss and axonal injury.48,49

PWML

PWML are small, focal patches of different signal intensity, most often seen in the peri-
ventricular white matter or intermediate white matter. Typically, they are seen as

Fig. 5. Preterm infant, GA 26 weeks, T2-weighted image, coronal views at 30 and 40 weeks
postmenstrual age, with a large IVH with right-sided PVHI, as seen on the early scan (A). The
subsequent contralateral cerebello-cerebral diaschisis is clearly visible on the T2-weighted
sequence at 40-weeks postmenstrual age (A). Also note the development of a PC (B).
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Sinal do Sangue à RM

T1

T2

Hemosiderina

Oxi-HbDesoxi-Hb 
1-2 dias

Meta-Hb 
intracelular 

2-7 dias

Meta-Hb 
extracelular 
7-28 dias



Hemorragia Cerebelar

(VLBW) infants.34 In the literature, WMI is often divided into two types: cystic and
diffuse PVL.35 The cystic type consists of focal necrosis deep in the periventricular
white matter involving the loss of cellular elements. Within several weeks, this evolves
generally to multiple cystic lesions, known as c-PVL, clearly visualized by cUS (Fig. 6).
Currently, this severe lesion is less often observed (3%) in VLWB infants.36 In noncys-
tic WMI, it is most likely to be a more diffuse process. White matter necrosis is more
often microscopic with paucity of myelinating (mature and immature) oligodendro-
cytes throughout the cerebral white matter, which might evolve over several weeks
to astrogliosis and microgliosis. Often, this type of WMI is not reliably detected by
cUS, although it may sometimes be suggested by the presence of inhomogeneous
echogenicity. This form is referred to as noncystic WMI.37

Performing sequential cUS is very important in detecting cystic WMI because the
cysts will become apparent after 2 to 4 weeks but they are often no longer seen at
TEA. Instead, ventriculomegaly suggestive of white matter loss can be seen on the

Fig. 4. Preterm infant, GA 25weeks.MRI, T2-weighted sequence coronal view, showing large
bilateral cerebellar hemorrhages on the scan performed at 30-weeks postmenstrual age (A).
TheMRI performed at TEA, axial view still clearly shows the hemorrhages as well as cerebellar
atrophy, especially on the right side (B). Another preterm infant, GA 34 weeks, MRI, T2-
weighted sequence, coronal viewwith a fewpunctate lesions (C).Manymorepunctate lesions
were, however, identified in the cerebellum using susceptibility weighted imaging (D).

Neuroimaging of White Matter Injury 73

Figure.
Cerebellar hemorrhage appearances on MRI and cranial ultrasound in (A) a newborn with
ultrasound-visible cerebellar hemorrhage and (B) a newborn with cerebellar hemorrhage
detected only by MRI. The patient in (A) died during the perinatal period, whereas the
patient in (B) had normal neurodevelopmental outcome at 4.5 years. The right cerebellar
hemisphere on the sonograms are indicated with a *.

Tam et al. Page 8

J Pediatr. Author manuscript; available in PMC 2012 February 1.
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was seen at US and MR imaging. Most
arachnoid cysts are congenital, develop-
mental abnormalities; however, a small
number are acquired due to adhesions
after hemorrhage, meningitis, or sur-
gery (30). In this patient, the fluid col-
lection in the cisterna magna was only
visualized on late cranial US scans and
MR images obtained around term. This
has been described before in a patient
with IVH (31). We hypothesize that en-
trapment of spinal fluid within arach-
noid adhesions after a hemorrhage may
be the cause of cyst formation.

In a large retrospective US study,
Limperopoulos et al (8) detected cere-
bellar injury in 35 (3%) of 1242 infants
weighing less than 1500 g. During the
last part of their study, they found cere-
bellar hemorrhage in 19% of infants
weighing less than 750 g. An increasing
expertise with the MF approach and a
decrease in mortality may have played a
role in the increased detection of cere-
bellar lesions. In our study population,
the majority of infants with cerebellar
injury had a gestational age of less than
28 weeks.

In our study, MR imaging helped
confirm the presence and location of le-
sions in five infants with infratentorial
abnormalities at cranial US. MR imag-

ing demonstrated small hemorrhagic le-
sions in the cerebellar region in six addi-
tional infants without US abnormalities.
Dyet et al (3) performed serial MR im-
aging in preterm infants born between
23 and 30 weeks gestation and found
cerebellar hemorrhagic lesions on early
MR images in eight (7%) of 119 preterm
infants. They used a 1.0-T MR system in
the majority of infants and assessed T1-
and T2-weighted images. In our study,
we used a 3.0-T system with a section
thickness of 1–2 mm for T1- and T2-
weighted images without intersection
gap, which allowed detailed imaging.
This may have been an advantage for
the detection of small lesions. Further-
more, we performed susceptibility-
weighted MR imaging, being more
sensitive for small hemorrhagic foci
than conventional T1- and T2-
weighted MR imaging (32). Although
small hemorrhagic lesions were de-
tected on T1- and/or T2-weighted im-
ages, they were most prominently
seen on susceptibility-weighted im-
ages. The long-term consequences of
small hemorrhagic lesions remain un-
clear and need further investigation.

Hemosiderin deposits on the cere-
bellar surface can cause damage to un-
derlying structures and may impair fur-

ther growth and development. In infants
and children with superficial cerebellar
siderosis, subsequent cerebellar atro-
phy has been described (33–35). The
toxic effects of hemosiderin may espe-
cially be pronounced in the immature
and rapidly developing cerebellum. In a
large group of preterm infants with dif-
ferent patterns of cerebellar atrophy at
MR imaging performed at 2 months to 6
years of life, Messerschmidt et al (11)
found hemosiderin deposits in the ma-
jority of infants, even in the absence of
primary cerebellar hemorrhage. We de-
tected cerebellar atrophy in two of
seven infants with overt cerebellar hem-
orrhage, but did not see cerebellar atro-
phy in the six infants with only punctate
cerebellar lesions. Since these were early
MR examinations performed around
TEA, atrophy may still develop. In addi-
tion, we did not perform volumetric anal-
ysis, so small alterations in cerebellar vol-
umes may have been overlooked. The ef-
fect of small punctate hemorrhages and
hemosiderin residue on cerebellar vol-
ume and on neurodevelopmental out-
come should be the subject of further
study.

Our study had limitations. For sev-
eral reasons, including early neonatal
death and lack of parental consent for

Figure 5 (continued)

Figure 5 (continued): (d) T1-weighted MR image obtained on 109th day of life shows destructive lesions
in both cerebellar hemispheres. (e) Susceptibility-weighted MR image shows bilateral extensive cerebellar
hemorrhages.

Figure 6

Figure 6: Susceptibility-weighted MR image
obtained around TEA in a preterm female infant at
27 weeks gestational age with normal findings at
cranial US. Image shows hemosiderin residue in
the cerebellum (arrow).
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(VLBW) infants.34 In the literature, WMI is often divided into two types: cystic and
diffuse PVL.35 The cystic type consists of focal necrosis deep in the periventricular
white matter involving the loss of cellular elements. Within several weeks, this evolves
generally to multiple cystic lesions, known as c-PVL, clearly visualized by cUS (Fig. 6).
Currently, this severe lesion is less often observed (3%) in VLWB infants.36 In noncys-
tic WMI, it is most likely to be a more diffuse process. White matter necrosis is more
often microscopic with paucity of myelinating (mature and immature) oligodendro-
cytes throughout the cerebral white matter, which might evolve over several weeks
to astrogliosis and microgliosis. Often, this type of WMI is not reliably detected by
cUS, although it may sometimes be suggested by the presence of inhomogeneous
echogenicity. This form is referred to as noncystic WMI.37

Performing sequential cUS is very important in detecting cystic WMI because the
cysts will become apparent after 2 to 4 weeks but they are often no longer seen at
TEA. Instead, ventriculomegaly suggestive of white matter loss can be seen on the

Fig. 4. Preterm infant, GA 25weeks.MRI, T2-weighted sequence coronal view, showing large
bilateral cerebellar hemorrhages on the scan performed at 30-weeks postmenstrual age (A).
TheMRI performed at TEA, axial view still clearly shows the hemorrhages as well as cerebellar
atrophy, especially on the right side (B). Another preterm infant, GA 34 weeks, MRI, T2-
weighted sequence, coronal viewwith a fewpunctate lesions (C).Manymorepunctate lesions
were, however, identified in the cerebellum using susceptibility weighted imaging (D).
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Benders, et al. Clinics in Perinatology 41, 69–82 (2014).Tam, E. W. Y. et al. Cerebellar. The Journal of Pediatrics 158, 245–250 (2011).
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Leucomalácia 
Periventricular

hyperintense focal lesions on T1-weighted imaging and hypointense lesions on T2-
weighted imaging. The reported incidence ranges from around 20% to more than
50% of premature infants.5,7,39,40,50,51

Several appearances are described. Lesions are arranged either linear, isolated, or in
clusters, and are located in the border of the ventricle, adjacent to the ventricles, in the
intermediate white matter or deeper in the centrum semiovale.4,50,52 The number of le-
sions can differ greatly and severity is often judged by a cut-off. In infants imaged before
term,more than three lesions or lesions greater than 2mm, but involving less than 5%of
the hemisphere, are considered moderate. When more than 5% of the hemisphere is
involved, they are considered severe. For infants imaged at TEA, a cut-off of more
than six lesions is most often used to define PWML as moderate-severe.4,7,39,53

The underlying pathophysiology of PWML in not yet completely understood and
there is not much histologic material available.4,50,54–56 Concurrent with the

Fig. 6. Preterm infant, GA 32 11 weeks, who developed c-PVL. MRI, T2-weighted sequence,
coronal views, performed on day 24. Note both PWML and ventriculomegaly due to white
matter loss (A) and extensive cystic lesions (B). Using diffusion tensor imaging, the direction
encoded color (DEC) map at TEA shows an abnormal development of the posterior limb of
the internal capsule (PLIC) and optic radiation (C). For comparison, a DEC image with normal
appearance of the PLIC in a preterm infant at TEA (D).
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Benders, et al. Clinics in Perinatology 41, 69–82 (2014).
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Nieuwenhuys, R., Voogd, J. & van Huijzen, C. The Human Central Nervous System. (Springer Science & Business Media, 2007).

Buckner, R. L. The cerebellum and cognitive function: 25 years of insight from anatomy and neuroimaging. Neuron 80, 807–815 (2013).
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Anóxia, Hipóxia, Isquemia

• Diminuição da oferta de oxigênio e / ou glicose 


• Défice energético  => Encefalopatia  

• Localização depende da duração e da intensidade 
 
 
 

Curto Longo

Leve / Moderada ∅ Cortical

Grave Central Difuso



• Maior atividade metabólica


• Tálamo, núcleos lenticulares e caudado, tronco cerebral

Curto Longo

Leve / Moderada ∅ Cortical

Grave Central Difuso



• Centralização da circulação


• Sofrimento cortical sobretudo nas regiões de transição

Curto Longo

Leve / Moderada ∅ Cortical

Grave Central Difuso



Regiões  
de Transição
ou Watershed 



• Lesões difusas


• Tronco, córtex, núcleos da base

Curto Longo

Leve / Moderada ∅ Cortical

Grave Central Difuso



Infecções

• Alterações da migração neuronal


• Calcificações


• Hidrocefalia


• Cistos



Toxoplasmose

• Cistos


• Calcificações



Toxoplasmose

• Cistos


• Calcificações
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Toxoplasmose

• Cistos


• Calcificações



Toxoplasmose



Herpes

(microphthalmos, retinal dysplasia, optic atrophy,
chorioretinitis), and cutaneous manifestations [8].
Clinical manifestations include seizure, lethargy,
irritability, tremors, poor feeding, temperature in-
stability, and bulging fontanel [8–10]. Mental retar-
dation, severe neurologic deficits, or death may
occur and the prognosis is usually poor [5]. Clinical
diagnosis can be made by detection of viral DNA by
PCR of the cerebrospinal fluid (CSF) [5,8,10].

Unlike HSE in older children and adults, which
usually involves the orbital surface of the frontal
lobes, the temporal lobes, and insulae, with
frequent hemorrhagic change, neonatal HSE often
affects the cerebral white matter and, occasionally,
the cerebellum [9–12]. See the article by Dr. Bulak-
basi elsewhere in this issue for further exploration
of this topic. In the acute stage, CT may show patchy
or widespread areas of hypoattenuated brain edema
along with stippled high density, suggesting hemor-
rhage. On MR imaging, the brain edema appears as
low signal on T1-weighted imaging and high signal
on T2-weighted imaging, primarily involving the
cerebral white matter that may progress to the cere-
bral cortex (Fig. 3A) [5,12,13]. Rapid brain necrosis
with hemorrhage can be seen as dark signal on
T2-weighted images and susceptibility-sensitive
gradient-echo images. The meninges may enhance
after contrast administration [9]. Diffusion-
weighted MR imaging may show restricted water
diffusion in the affected region earlier in the disease
process, and, in some cases, is better than the
conventional T2-weighted images or fluid-attenu-
ated inversion recovery (FLAIR) sequences [14].

Eventually, severe and diffuse cerebral atrophy
with encephalomalacic change, punctuate or gyri-
form calcification, and ventriculomegaly may
develop (Fig. 3B) [5].

Rubella virus

Congenital rubella is a rare viral infection whose
incidence has been reported to be less than 1 per
1 million live births in the United States [15]. The
most common clinical manifestations are deafness,
ocular abnormalities (cataract, glaucoma, micro-
phthalmos, chorioretinitis), cardiac anomalies
(patent ductus arteriosus, pulmonary artery steno-
sis), and neurologic deficits (microcephaly, cerebral
palsy, seizure, psychomotor retardation) when in-
fection occurs in the first and second trimesters
[5,16,17]. The rubella virus is thought to inhibit
the neuronal cell division directly and result in
microcephaly [18]. It also damages the blood ves-
sels, leading to ischemia, necrosis, and calcification
in gray and white matters, predominantly involving
the periventricular white matter and basal ganglia
[5,19].

Cranial ultrasound may reveal intraventricular
strands and debris with periventricular echogenic
foci, which are typical of ventriculitis [16]. On CT
study, low-density areas in the periventricular/sub-
cortical white matter, microcephaly, ventriculome-
galy, calcification over the periventricular white
matter and basal ganglia may be seen, whereas
MR imaging also shows delayed myelinization
and oligo or macrogyria [5,17,20,21].

Fig. 3. Type 2 herpes simplex virus encephalitis (HSE) in a neonate with seizure. (A) Head CT scan shows cortical
edema over the left superior frontal lobe (black arrows), along with stippled high density blood deep in the sulci
(white arrowhead). (B) A follow-up T2-weighted MR scan shows large lobar necrosis of the left frontal lobe with
hemosiderins dispersed in the necrotic tissue.

Neuroimaging of Viral Infections 121
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Clinical manifestations include seizure, lethargy,
irritability, tremors, poor feeding, temperature in-
stability, and bulging fontanel [8–10]. Mental retar-
dation, severe neurologic deficits, or death may
occur and the prognosis is usually poor [5]. Clinical
diagnosis can be made by detection of viral DNA by
PCR of the cerebrospinal fluid (CSF) [5,8,10].

Unlike HSE in older children and adults, which
usually involves the orbital surface of the frontal
lobes, the temporal lobes, and insulae, with
frequent hemorrhagic change, neonatal HSE often
affects the cerebral white matter and, occasionally,
the cerebellum [9–12]. See the article by Dr. Bulak-
basi elsewhere in this issue for further exploration
of this topic. In the acute stage, CT may show patchy
or widespread areas of hypoattenuated brain edema
along with stippled high density, suggesting hemor-
rhage. On MR imaging, the brain edema appears as
low signal on T1-weighted imaging and high signal
on T2-weighted imaging, primarily involving the
cerebral white matter that may progress to the cere-
bral cortex (Fig. 3A) [5,12,13]. Rapid brain necrosis
with hemorrhage can be seen as dark signal on
T2-weighted images and susceptibility-sensitive
gradient-echo images. The meninges may enhance
after contrast administration [9]. Diffusion-
weighted MR imaging may show restricted water
diffusion in the affected region earlier in the disease
process, and, in some cases, is better than the
conventional T2-weighted images or fluid-attenu-
ated inversion recovery (FLAIR) sequences [14].

Eventually, severe and diffuse cerebral atrophy
with encephalomalacic change, punctuate or gyri-
form calcification, and ventriculomegaly may
develop (Fig. 3B) [5].

Rubella virus

Congenital rubella is a rare viral infection whose
incidence has been reported to be less than 1 per
1 million live births in the United States [15]. The
most common clinical manifestations are deafness,
ocular abnormalities (cataract, glaucoma, micro-
phthalmos, chorioretinitis), cardiac anomalies
(patent ductus arteriosus, pulmonary artery steno-
sis), and neurologic deficits (microcephaly, cerebral
palsy, seizure, psychomotor retardation) when in-
fection occurs in the first and second trimesters
[5,16,17]. The rubella virus is thought to inhibit
the neuronal cell division directly and result in
microcephaly [18]. It also damages the blood ves-
sels, leading to ischemia, necrosis, and calcification
in gray and white matters, predominantly involving
the periventricular white matter and basal ganglia
[5,19].

Cranial ultrasound may reveal intraventricular
strands and debris with periventricular echogenic
foci, which are typical of ventriculitis [16]. On CT
study, low-density areas in the periventricular/sub-
cortical white matter, microcephaly, ventriculome-
galy, calcification over the periventricular white
matter and basal ganglia may be seen, whereas
MR imaging also shows delayed myelinization
and oligo or macrogyria [5,17,20,21].

Fig. 3. Type 2 herpes simplex virus encephalitis (HSE) in a neonate with seizure. (A) Head CT scan shows cortical
edema over the left superior frontal lobe (black arrows), along with stippled high density blood deep in the sulci
(white arrowhead). (B) A follow-up T2-weighted MR scan shows large lobar necrosis of the left frontal lobe with
hemosiderins dispersed in the necrotic tissue.
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CMV

following maternal rubella virus infection.27,28 Maternal rubella during the initial 8 to 12
weeks of pregnancy in nonimmune women can lead to ophthalmologic abnormalities
and congenital heart disease, and infection during the initial 16 weeks can cause
sensorineural hearing loss. Intracranial abnormalities, particularly periventricular or

Fig. 4. T2-weighted, coronal MRI of an infant with congenital CMV infection showing
dysplastic cortex (arrow).

Fig. 5. Unenhanced head CT of another child with congenital CMV infection shows marked
hypoplasia of the cerebellum (arrow) and cerebellar and cerebral calcifications.
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Crises convulsivasFCD: MRI LESIONS DISAPPEAR WITH BRAIN MATURATION 1991

FIG. 1. Case 2. a: At 6 weeks: axial T2-weighted fast spin echo (FSE) image (0.5 T) showing hypointense signal in cortex and subcortical
white matter (arrow) of left frontal lobe (middle frontal gyrus). b and c: At 12 months (b) and 27 months (c): Axial T2-weighted FSE images
(1.5 T) now showing only subtle white–gray matter blurring (arrow) in the left frontal lobe. d: At 6 weeks: Coronal T1-weighted spin echo
image (0.5 T) showing hyperintense signal in the subcortical white matter (arrow) of left frontal lobe (middle frontal gyrus). e: At 12 months:
Coronal T1-weighted image (1.5 T) formatted from 3D gradient echo (MPRAGE), showing subcortical white matter hyperintensity (arrow)
in left frontal lobe, matching with area indicated in (d). f: At 27 months: Coronal T1-weighted image (1.5 T) formatted from 3D gradient
echo (MPRAGE), subcortical areas indicated in (d) and (e) now isointense.

diagnosis of severe and milder forms of FCD (2,8,9).
In a recently published series, one-third of patients with
histopathologically confirmed Taylor-type FCD had unre-
vealing MR images (2,3) despite application of optimized
MR imaging methods. In particular, the presence or the ab-

FIG. 2. Case 3. a: At 8 months: Axial
T2-weighted double echo short tau in-
version recovery (DESTIR) image (1.5 T)
demonstrating hypointense signal in the
subcortical white matter of the left frontal
lobe (arrow), compared to the right frontal
lobe. b: At 17 months: Axial T2-weighted
DESTIR image (1.5 T) showing subtle hy-
perintensity of subcortical white matter,
blurring of gray–white matter junction and
cortical thickening in the left frontal lobe
(arrow).

sence of balloon cells, previously implicated to be associ-
ated with cortical thickening and subcortical white matter
signal abnormalities (11,13), was not related to normal
or abnormal appearances on the MR scan (3). MR imag-
ing is frequently performed at a later age, when the above
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