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Association between anterior cerebral METHQDOLQGY:Aretrospective study was performed.
artery resistive index on ultrasound, brain Electronic patient data records and patient charts were

. . . reviewed to identify infants born >35 weeks of gestation
injury on MRI, and outcome in newborns between October 2009 and December 2016, who received

who received therapeutic hypothermia TH, at the Children’s Hospital of Eastern Ontario. RI on
Acosta L*, Maltais-Bilodeau C*, Reddy D, HUS 1in the first three days of life were compared to brain

- . \a . . . MRI findings based on the scoring system by Weeke et al.
Mitsakakis N ,'DaV1la F, Lemyre B?, Ben Fadel N, Outcomes at 48 months of life were based on the Ages and
Redpath S?, Miller E?

Stages questionnaire administered during a clinic visit.
RESULTS: Of the 101 newborns (median 39 weeks (IQR
38, 40); median birth weight 3.4 kg (IQR 3.0-3.8)) who
underwent TH, 74 had doppler ultrasound of the anterior
cerebral artery. The median age at which TH was achieved
was 5.8 hours of life (IQR = 4.0 — 8.1). The median (IQR)
for time to first ultrasound was 16.5 (10.7-24.3) hours. The
mean RI in the initial ultrasound was 0.65 (IQR 0.59 —
0.73). 62 newborns had brain MRI, with a median of the
total Weeke score of 2.5 (IQR = 0 — 11); the median grey
matter score was 0 (IQR 0.0 —4.0). Overall, there is little to
no correlation between the mean RI and total Weeke score.
There is a weak negative correlation between the mean RI
and the Weeke grey matter score (Pearson(95% CI): -0.37
(-0.57-0.13; p-value=0.05). The logistic regression model,
did not show any significant association between mean RI
and neurologic outcome at 48 months (p=0.39).
CONCLUSION: Despite the small sample size of the
study cohort, the mean RI of the anterior cerebral artery
shows some degree of correlation with the Weeke grey
matter score on MRI. This suggests it may be helpful as a
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BACKGROUND/PURPOSE: Therapeutic hypothermia
(TH) initiated within the first 6 hours after birth, is proven
to decrease brain tissue injury in moderate to severe
neonatal encephalopathy (NE) and improve 18-24 month
neurological outcomes. Recently, a correlation between
the resistive index (RI) of the anterior cerebral artery on
head ultrasound (HUS) performed after rewarming and
severity of injury on MRI was reported. It remains
unknown whether early RI anomalies (before rewarming)
may be associated with severity of injury on MRI and as
such, might have prognostic value for infants too unstable
to undergo an MRI within the optimal time window. The
aim of this study was to evaluate: (i) the association
between a low anterior cerebral artery RI on HUS obtained
during active TH and the severity of brain injury on MRI,
and to examine the association between the RI value and
outcomes at 48 months of age.
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biomarker in neonates with encephalopathy under TH,
especially those that are severely compromise where an
MRI may be unsafe.

Association between morphine exposure and
brain injury on term-equivalent age brain
magnetic resonance imaging in very
preterm infants
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OBJECTIVE: To investigate the relationship between
morphine exposure in the first week of life and brain injury
on term-equivalent age magnetic resonance imaging
(MRI) in very preterm infants.

METHODS: We included 106 infants with a birth weight
of < 1500 g who were born at King Saud Medical City at
< 32 gestational weeks, were admitted to the neonatal
intensive care unit, and underwent term-equivalent age
and pre-discharge brain MRI. Modified log-Poisson
regression with a robust variance estimator was applied,
and the effect of early morphine exposure on brain
morphology and growth at term-equivalent age was
determined using the Kidokoro score.

RESULTS: Sixty-eight (64.2%) infants had received
morphine in the first week of life (median cumulative
dose: 1.68 mg/kg, interquartile range: 0.48-2.52 mg/kg).
Early initiation of morphine administration was
significantly associated with high total white matter

(adjusted relative risk [aRR]: 1.32, 95% confidence
interval [CI]: 1.01-1.72) and cerebellum (aRR: 1.36, 95%
CI: 1.03-1.81) scores and a low cerebellar volume (aRR:
1.28,95% CI: 1.02—-1.61).

CONCLUSION: Morphine exposure in the first week of
life was independently associated with white matter and
cerebellar injury on term-equivalent age brain MRI in very
preterm infants.
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Table 2. 0 gression of global brain
exposure in first week of life (n=106)

ies score on TEA-MRI in relation to morphine

Table 1. Univariate analysis of global brain abnormalities score on TEA-MRI in relation to P
in first week of life (n=106) Outcome I aRR ‘ 95% ClI l P value
to in the first 7 days of life | White matter score
[ No (38) I yes (68) | pvalue -
W e eoe ;:“' signal abnormal 068 0.31-1.49 033
Cystic lesions 0(0-3) 0(0-3) 0.13
Focal signal abnormality 0(0-0.25) 0(0-2) 0.02* Thinning of the corpus 11 0.52-2.31 0.79
y delay 1(1-1) 1(1-2) 0.06 callosum
Thinning of the corpus 0(0-0.25) 0(0-2) 0.009* Dilated lateral ventri- .
cles 1.0 0.6-1.71 0.95
Dilated lateral 0(0-1) 2(0-3) 0.004*
Volume reduction 1.5(1-2) 2(1-2) 0.14 Total white matter
E 1.01-1. X
Total white matter score 3(2-8) 7 (4-11) <0.001* score e L 0.087
Cortical gray matter score
signal y 0(0-0) 0(00) 038 Despiorayimatiersoons
Gyral maturation 0(0-0) 0(0-0) 0.71 Volume reduction 0.91 0.42-1.94 0.79
Increased extracerebral 0(0-0) 0(0-0) 0.09
space Total deep gray matter 1.11 0.48-2.58 08
Total cortical gray matter 0(0-0.25) 0(0-1) 0.59 score
score
Deep gray matter score
Signal abnormality 0(0-0) 0(0-1) 0.06
Volume 0 (0-0) 0(0-2) 0.01* Cerebellum score
Total deep gray matter 0(0-0.25) 0(0-3) 0.01*
score " -
Signal abnormality
Cerebellum score 1.19 0.51-2.79 0.67
Signal 0(0-0) 0.5 (0-3) 0.001*
Volume reduction 1(1-2) 3(1-3) <0.001* Voiume reduction 128 1.02-1.61 0.02¢
Total cerebellar score 1(1-3) 3(2-5) <0.001*
Global brain abnormality 5.5(3.75-14) 11.5 (8-19) <0.001* Total cerebellar score
score 1.36 1.03-1.81 0.02*
Data are presented as median (IQR), or number (%), as appropriate. g;o;a;nbmh abnormal- 131 099-1.74 0.08
*Statistically significant at 5% level




Neuro-imaging studies 391

Abbreviations: aRR adjusted relative risk, C/ Confidence interval
*Statistically significant at 5% level
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Prenatal cerebral abnormalities in
congenital heart disease detected on
structural magnetic resonance imaging
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BACKGROUND: Fetuses with congenital heart disease
(CHD) are vulnerable to alterations of the developing
brain.! Despite growing recognition of prenatal cerebral
abnormalities, there is limited understanding primarily
due to small sample sizes and varying neuroimaging
modalities.>* The aim of this study was to conduct a
systematic review and meta-analysis, appraising evidence
to estimate the prevalence of prenatal -cerebral
abnormalities in CHD detected on magnetic resonance
imaging (MRI).

METHODOLOGY: This study was conducted according
to the Preferred Reporting Items for Systematic reviews
and Meta-Analyses guideline. Two independent reviewers
screened five electronic databases (CINAHL, EMBASE,
PsycINFO, PubMed/MEDLINE, and SCOPUS) using
combinations of MeSH terms and keywords in the format
of population, exposure, outcome, and neuroimaging
modality to identify peer-reviewed English language
publications from inception to February 2021. Inclusion
criteria were: 1) sample aged 24 weeks gestation to birth,
with 2) isolated (non-syndromic) CHD, reporting 3)
prenatal cerebral abnormalities on structural MRI, and
using 4) cohort, case-control, or cross-sectional study
designs. CHD subtypes and cerebral abnormalities were
classified as reported in the original studies. Studies were
excluded if they reported 1) outcomes on neuroimaging
modalities other than MRI, or 2) structural MRI measures
(e.g., volumetrics and surface-based analyses) without
rates of abnormalities. For studies reporting outcomes of
the same cases, the study with the largest sample size was
included in the meta-analysis, to ensure sample
independence. Random-effects modeling was used for
pooled prevalence estimates and heterogeneity based on I2.

Figure 1. PRISMA flowchart for study selection.
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