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Abstract.  This paper  reports  16 te rm infants in whom an 
echogenic thalamus was identified on cranial ultra- 
sonography. Fourteen of the patients suffered severe 
birth asphyxia. The prognostic significance of this finding 
and the underlying pathogenesis is assessed. 

The radiological features of neonatal  asphyxia in the 
t e rm infant are results of a global insult to the brain [1, 2]. 
General ised cerebral  oedema  resulting f rom hypoxia 
may  be difficult to identify on cranial ultrasound (US). 
The finding of increased echogenicity in the thalamus in 
asphyxiated te rm infants, in an otherwise normal  brain, is 
unusual [2-4]. This paper  reports  16 term infants in 
whom an echogenic thalamus was identified on cranial 
US. The prognostic significance of this finding and the 
underlying pathogenesis  is assessed. 

Materials and met hods  

We reviewed the US, computed tomography (CT) and the clinical 
data of 16 infants with US evidence of increased echogenicity in the 
thalamus, all ofwhom were of more than 35 weeks' gestation, and who 
had suffered birth asphyxia between 1985 and 1992. US examinations 
were performed on a Diasonics machine, using a 6-MHz transducer. 
Non-contrast computed tomographic examinations were performed 
on a Siemens Somatom 2 machine, using axial 8 mm x 8 mm slices. 
All examinations were performed by a single operator. Post-mor- 
tern material was available in four of five infants who died, and was 
examined by an neonatal pathologist and a neuropathologist. Follow- 
up at a remedial clinic was obtained where possible. 

Results  

All infants were of more  than 35 weeks '  gestation with a 
mean  birth weight of 3.2 kg, and a range of 2.0-4.15 kg. 
Pregnancy complications and mode  of delivery are pre- 
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sented in Table 1. One infant had a normal  birth but suf- 
fered a near-miss sudden infant death event  at 4 days of 
age. Fourteen had severe birth asphyxia. One infant had 
no identifiable hypoxic episode. All infants developed 
abnormal  neurological features in the postnatal  period 
which included seizures, arching, listing, abnormal  eye 
movements ,  altered tone, and absent  suck. Metabol ic  
disorders infection and dehydrat ion were excluded in all 
of the 16 infants. A chromosomal  abnormali ty  consisting 
of 5 % mosaic with triploidy was identified in one infant. 

All infants had serial cranial US examinations, except 
one baby who died at less than 48 hours of age, in whom 
only one study was performed.  Eleven infants showed an 
abnormal  increase in echogenicity in either one or both  
thalami on initial scans (Fig. 1). Five infants had normal  
studies initially but subsequent  examinations showed the 
development  of bright echoes within the thalami. The 
abnormal i ty  was associated with sonographic evidence 
of cerebral  oedema  in four infants out of the total group 
as evidenced by very small ventricles, reduction in pul- 
sations in the anter ior  and middle cerebral  arteries, and 
mild diffuse increased parenchymal  echo pattern.  In- 
creased echogenicity was bilateral in 14 infants and uni- 
lateral in two. The pat tern  was focal in three and diffuse 
in 13. In three of the latter group the pat tern  became 
more  focal with time. 

In 2 infants the abnormal i ty  resolved over  a period of 
6 weeks (Fig.2). In the remaining 14 it became more  

Table 1. Pregnancy complications and mode of delivery 

Pregnancy complications Type of delivery 

Ovarian cystectomy at 
25 weeks (n = 1) 
Hypertension at 35 weeks 
(n -- 1) 
Epilepsy and deep vein 
thrombosis (n = 1) 
Abruptio placentae (n = 1) 
No complications (n = 12) 

Normal vaginal delivery (n = 7) 

Vaginal delivery assisted by 
forceps (n = 7) 
Vacuum extraction (n = 1) 

Caesarian section (n = 1) 
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Fig. 1. Sagittal sonographic image. There is increased echogenicity 
of the thalamic region (arrow) 
Fig. 2. a Sagittal sonographic image showing increased echogeni- 
city at the anterior aspect of the right thalamus, b 6 weeks later, the 
appearances have resolved 

Fig. 3.a Sagittal sonographic image showing increased echogeni- 
city of the thalamus extending to involve the caudate nucleus. This 
was bilateral, b Axial CT slice on the same infant showing bilateral 
increased attenuation in both thalami and caudate nuclei 

Fig,4. Axial CT slice. There are bilateral linear low attenuation 
areas in the thalamic regions (arrows) 
Fig. 5.a Sagittal sonographic image. There is a discrete area of in- 
creased echogenicity in the thalamus (arrow). This was bilateral and 
symmetrical, b Post-mortem sagittal brain slice, gross appearance. 
There is a haemorrhagic area in the region of the thalamus (arrow) 
corresponding to the sonographic appearances 
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echogenic with time. Three of the four infants with cere- 
bral oedema later showed mild ventricular dilatation. 

Eleven infants had CT scans. The examination was 
normal in four. One of these four subsequently showed 
mild cerebral atrophy on a repeat CT examination at 
8 months. Seven infants had abnormal CT scans. In three 
there was increased attenuation in both thalami, extend- 
ing into the caudate nuclei in one (Fig. 3), suggesting 
bleeding into the thalami. One patient showed increased 
attenuation in the left thalamus as predicted by ultra- 
sound, but in addition a supra-tentorial haemorrhage 
was detected which could not be seen by sonography. 
One infant had a CT scan performed at 5 months of age 
which showed bilateral dense thalamic calcification. The 
remaining two infants, whose CT examinations were 
performed at 2 and 5 months of age respectively, showed 
bilateral discrete linear low attenuation areas in the tha- 
lami, consistent with thalamic infarcts (Fig. 4). 

Five infants died. Two infants died at less than 
48 hours of age, and one at 1 month, at 5 months and at 
3.5 years. Post-mortem examination was performed in 
four. Haemorrhage and oedema at the site of the sono- 
graphic abnormality was seen in the two infants who died 
at less than 48 hours of age (Fig. 5). The neurones were 
intact in both infants. 

In the infants who died at 1 and 5 months the autop- 
sies showed haemosiderin deposition, calcium encrusta- 
tions and neuronal gliosis involving the thalami, basal 
ganglia, brain stem, cerebellum and spinal cord. 

Eleven infants have survived to date. Nine have sig- 
nificant neurological sequelae, including mental and 
motor handicap. Two infants have normal development. 
One infant shows normal physical and mental develop- 
ment but suffers from epilepsy, and one child was normal 
at the 6 months' review but has since been lost to follow- 
up. 

Discussion 

The newborn thalamus is normally a medium-level 
echogenic structure. The significance of increased echo- 
genicity in the thalamus has received little attention in 
the literature. The poor neurological outcome of the in- 
fants in our group stimulated follow-up of these children 
and prompted this study [3]. 

The findings of normal initial US examinations in 
several infants suggests this entity is a result of an im- 
mediate prepartum, intrapartum or early postnatal 
event, rather than an antenatal event [4]. All infants ex- 
cept one had suffered a significant hypoxic episode as 
evidenced by standard criteria. An antenatal event 
therefore appears less likely, given such a recognised and 
identified episode [1]. 

In all infants the abnormalities in the thalamus were 
more evident on sonography than on CT, indeed, in four 
patients the CT was entirely normal. In the positive CT 
examinations the degree of abnormality and laterality 
concurred with the sonographic findings. 

We therefore feel that sonography is more sensitive 
than CTin detecting these alterations in the parenchymal 

pattern of the thalamus. CT, however, does have a role in 
identifying other abnormalities not visible on sonog- 
raphy as was the case in one of our infants with a supra- 
tentorial haemorrhage. We feel that serial US examina- 
tions are necessary to identify and follow these abnor- 
malities, as the studies may show a normal thalamus in 
the early postnatal period. 

Increased echogenicity is a non-specific finding and 
may be due to haemorrhage or contusion within the sub- 
stance of the thalamus or indeed calcification or infarc- 
tion [5]. The distinction between these cannot be made 
by ultrasonography alone, but can be inferred by serial 
US and CT scans, and confirmed by histology [2]. Iden- 
tification of an abnormal area seen by sonography re- 
quires serial examinations to determine if it persists or 
resolves. Histological findings in two infants who died 
early showed haemorrhage and no evidence of infarc- 
tion. The two surviving infants with a good neurological 
outlook were those in whom the sonographic abnor- 
mality resolved, which was very probably also due to 
haemorrhage without infarction [6]. 

Histology on the other two infants with abnormal 
neurological signs, who died, revealed established wide- 
spread neuronal loss [1]. In the eight surviving infants 
with significant handicap, the sonographic abnormality 
was persistent and was most probably due to infarction. 

The findings on histology of haemosiderin and astro- 
gliosis were more widespread than sonography pre- 
dicted, as they were seen in the cerebellum, brain stem 
and as low down as the lumbar spinal cord, reflecting the 
severity and global nature of the hypoxic event. 

Hypoxia is a global insult affecting the whole brain, 
yet in these infants the thalamus exhibited the greatest - 
and often only - abnormality. It is unclear why such a 
global event should result in apparently localised sono- 
graphic abnormality in the thalamus. In only four infants 
was cerebral oedema identified in addition to their tha- 
lamic abnormality. It is said that the thalamus may be 
very sensitive to hypoxia due to its high metabolic rate 
and its blood supply [7, 8]. But if so, it is unclear why this 
abnormality is not more commonly seen, even in more 
minor asphyxiating episodes. Histology supports a hy- 
poxic-ischaemic aetiology, with evidence of haemor- 
rhage or infarction, with or without calcium deposition. 

In conclusion, in our experience, the finding of in- 
creased echogenicity in the thalamus in a term infant who 
has suffered asphyxia is of sinister significance. In this 
series it was associated with a 31% mortality, and a fur- 
ther 56 % long-term morbidity. We feel the abnormality 
most probably represents hypoxia-ischaemia, with or 
without infarction. Resolution in our experience was as- 
sociated with a good prognosis (12.5 %), and most prob- 
ably represents haemorrhage without infarction. Serial 
US is the imaging modality of choice in this entity; CT 
does have a role in identifying other abnormalities not 
visible on US. 
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