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Hypoxic~ischemic Encephalopathy in Term Infants:
Correlation of Neurosonographic Findings in Basal
Ganglia and Thalamus with Prognosis

Choon-Sik Yoon, M.D., Woo-Cheol Kwon, M.D., Myung Joon Kim, M.D.
Kwang-Hun Lee, M.D., Kook-In Park, M.D.
Min Soo Park, M.D.” and Joon Soo Lee, M.D.”

Department of Diagnostic Radiology and Pediatircs’, College of Medicine, Yonsei University
Research Institute of Radiological Science, Seoul, Korea

Purpose : To evaluate abnormal neurosonographic (NSG) findings of thalami and
basal ganglia in full term babies with hypoxic-ischemic encephalopathy and to correlate
the findings with follow-up studies and prognosis.

Methods : We evaluated 13 full term babies with abnormal NSG findings of thalami
and basal ganglia. NSG was performed within 7 days after clinical abnormalities. Follow-up
NSG was done in 11 cases; CT scan in 4 and MRI in 7. We classified NSG findings as
diffuse, unilateral, and focal types according to increased echogenicity and evaluated pro-
gnosis based on follow-up studies and neurological sequelae.

Results : Nine cases of diffuse type had diffuse echogenic changes of bilateral thalami
and basal ganglia, slit-like lateral ventricles suggesting cerebral edema, and increased
parenchymal echogenicity. In diffuse type, follow-up studies showed more prominent
echogencities and ventricular dilatations and cerebromalacia. One case of unilateral type
caused by thromboembolism had unilateral echogenicity of right thalamus and basal
ganglia with increased echogenicity of the ipsilateral cerebral hemisphere and compres-
sion of the lateral ventricle, suggesting cerebral infarction. Follow-up study showed uni-
lateral cystic cerebromalacia. Three cases of focal type had a localized echogenic area in
thalamus with lacunar infarction, which decreased in size during follow-up. Among nine
cases of diffuse type, one died within 2 days, two were discharged against medical ad-
vice, and six had severe neurologic sequelae. One case of unilateral type had a moderate
degree of neurologic sequelae. All 3 cases of focal type had normal development.

Conclusion : Pattemns of abnormal echogenicity in thalami and basal ganglia in full-
term infants with hypoxic-ischemic encephalopathy are correlated with the outcome and
may be helpful for treatment planning.

Key Words : Neonate and Infant, Hypoxic-ischemic Encephalopathy, Brain, US, Basal
Ganglia, Thalamus
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Table 1. Summary of Clinical, Neurosenographic, and Other Radiologic Findings of Thirteen Cases
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Birth . Chief Sonographic Follow-up Findings
(:13:9 Sex weight aG;es{t:'té:Ezi Complaint ] anﬁ'mg;- _ Pattern (modalily,pdurationgof ( follg 3.}—63?2@) :
' (g) {age of onset) (time of examination) follow-up)
1 M 3100 40 seizure Hyperechoic in both  Diffuse Extensive Hypotonia,
(40 d) B& T B cercbromalacia, SDH blindness (1 y)
veniriculomegaly (MR,
16 d & 6 m)
2 M 3050 40 cyanosis, Hyperechoic in both  Diffuse Brain atrophy, Comatose mental
breathless B & T, brain venlriculomegaly, status (5 m)
4 m) edema (6 d) cerchromalacic change
(CT 3 w)
3 M 3350 40 perinatal Hyperechoic in both  Diffuse Brain atrophy, Psychomotor
asphyxia (1 d) B & T, brain ventriculomegaly retardation spastic 1
edema (1 d) (US, 1 & 7 m) quadriplegia (22 m} *
4 F 3700 42 fover (1 d) Hyperechoic in both  Diffuse Multicystic Seizure, spastic
B & T, brain ccrebromalacia quadriplegia
edema (1 d) (MR, 4 m) pschomator
retardation (3 y)
5 F 3000 38 seizure (1 d)  Hyperechoic in both Diffuse Severe psychomotor
B, brain edema (1 d) Ventriculomegaly, retardation (5 y)
decreased WM
density (US & CT, 2 w)
6 F 2300 40 seizure (80 d) Hyperechoic in both  Diffuse No follow-up study Spastic guadriplegia,
B&T{d psycho motor retar
dation (5 y 10 m)
7 M 3,000 39 perinatal Hyperechoic in both  Diffuse Increased SI on basal DAA, stupor mental |
asphyxia (1 d) B & T, brain ganglia, thalami and  status, seizure
edema (1 d) perirolandic cortex at (2 w)
T1WI and decreased
SI on T2WI (MR, 2 w)
8 M 3540 38 fever Hyperechoic in both Diffuse Brainedema, IVH DAA, respiratory
B&T{1d (MR, 2 w/US, dificulty, seizure
2&3w {1 m)
9 M 3610 40 perinatal Hyperechoic in both  Diffuse No follow-up study Death (2 d)
asphyxia (1 d) B & T, brain
edema (1 d)

10 M 3400 38 vomiting (40 d) Hyperechoic in right Unilateral Right cerebral infarct Left hemipegia,
B&T, SDH (CT, 9 4} trainable retardation
hyperechoic in right 5y 6m
cerebrum, midline
shifting (6 d)

11 M 2400 38 cyanosis (1 d) Focal homogeneous Focal  Left thalamic infarct Normal (1 y)
echogenic area in (CT, 1 w),
left T (3 d) decreased size of focal

echogenic
lesion (US, 4 m)

12 M 23820 40 seizure (1 d) Focal homogeneous Focal  Right thalamic infarct Normal (1 v)
hyperechoic area in (CT, 2 d/MR, 3 w)
right T, 1.5 cm decreased size

(5 d) (0.6 cm}(US, 4 m)
13 M 2980 38 perinatal Focal homogenenus Focal Focal echo wiothout Normal (3 m)

asphyxia (I d) hyperechoic area in
left T, 08 cm {1 w)

change (US, 2 &
3 w/MR, 1 m)

d:day, w:week, m:month, v:year, B:basal ganglia, T :thalami, DAA : discharge against advice, SI: signal intensity, WM :
white matter, CT : computed tomography, MR : Magnetic resonance imaging, US : Neurosonography
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. Diffuse hypoxic-ischemic encephalopathy in a 1-day-old female neonate with fever at birth.
{A) and (B) Neurosonography obtained on day 1 shows diffuse increased echogenicity in bilateral tha-
lami (black arrows) and basal ganglia (large white arrows), and both cerebral hemispheres {small
white arrows) with slit-like lateral ventricles. (C) Follow-up neurosonography obtained after 3 months
shows multiple septated hypo- and an-echoic areas suggesting cystic encephalomalacic change in both
cerebral hemispheres. (D) Axial T1-weighted image obtained after 4 months shows multiple cysts of
low signal intensity in the both cerebral hemisphere with ventriculomegaly suggesting cystic cere-

bromalacia.
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Fig. 2. Diffuse hypoxic-ischemic encephalopathy

in a 1-day-old male neonate with perinatal
asphyxia at birth. (A) Initial neurosono-
graphy shows diffuse increased echogeni-
city in both basal ganglia and thalami
{long arrows), small lateral ventricles, and
relatively normal echogenicity in white
matter and cortex. (B) Axial T1-weighted
- images obtained shortly later show high
signal intensity of both basal ganglia and
thalami (short arrows) suggestive ischemic
injury with hemorrhage. Abnormal incre-
ased signal intensities are also noted at
both perirclandic cortex with white matter
edema (not shown).
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Fig. 3. Unilateral hypoxic-ischemic encephalo-

pathy in a 40-day-old male infant
with vomiting.
{A) Initial neurosonography shows la-
rge well-demarcated hyperechoic area
(white arrows) in the right cerebral
hemisphere including basal ganglia and
thalamus with midline shifting to the
left side. (B} Non-enhanced CT scan
cbtained after 9 days shows extensive
low attenuation density on entire right
cerebral hemisphere suggesting cere-
bral infarction. Subdural hematoma
{arrows) is noted at the right parieto-
occipital area. (C) Axial T1-weighted
image obtained after 5 years shows
unilateral multicystic encephalomalacia
on the right cerebral hemisphere.
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Fig. 4. A 1-day-oid male neonate with neo-
natal seizure,
(A) Initial neurosonography shows a
focal well-defined homogeneous hy-
perechoic lesion (large arrows) about
15 cm in size in the anterior por-
tion of the right thalamus. (B) Pre-
contrast CT scan obtained 2 days
later shows a low attenuation area
{open arrow) suggesting a lacunar
infarct corresponding to the neuroso-
nographic finding. (C) Follow-up neu-
rosonography obtained 4 months later
shows a decreased hyperechoic lesion
(small arrows) to 0.6 cm in diameter.
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