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Dear fellow IAPans,

nRICH
Newer Research and recommendations In Child Health-aims to bring you the abstracts 
of some of the breakthrough developments in pediatrics, carefully selected from 
reputed journals published worldwide. 
Expert commentaries will evaluate the importance and relevance of the article and 
discuss its application in Indian settings. nRICH will cover all the different 
subspecialities of pediatrics from neonatology, gastroenterology, hematology, 
adolescent medicine, allergy and immunology, to urology, neurology,vaccinology etc. 
Each issue will begin with a concise abstract and will represent the main points and 
ideas found in the originals. It will then be followed by the thoughtful and erudite 
commentary of Indian experts from various subspecialties who will give an insight on 
way to read and analyze these articles.
I’m sure students, practitioners and all those interested in knowing about the latest 
research and recommendations in child health will be immensely benefitted by this 
endeavor which will be published online on every Monday. 

Happy reading!

Upendra Kinjawadekar
National President 2023
Indian Academy of Pediatrics
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How well does neonatal neuroimaging correlate with neurodevelopmental outcomes in infants with hypoxic-ischemic 
encephalopathy? Wu YW, Monsell SE, Glass HC, Wisnowski JL, Mathur AM et al. Pediatr Res. 2023 
Mar 1. doi: 10.1038/s41390-023-02510-8

BASED ON ARTICLE
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1
Chief Neonatologist, Paramitha Children Hospital, Hyderabad, India ,

2
Consultant Neonatologist, Neo Clinic & Hospital, Aurangabad, India 

Background: In newborns with hypoxic-ischemic encephalopathy (HIE), the association between 
neonatal neuroimaging and the degree of neurodevelopmental impairment (NDI) is unclear. 

Methods: Infants with HIE enrolled in a randomized controlled trial underwent neonatal MRI/MR 
spectroscopy (MRS) using a harmonized protocol at 4-6 days of age. The severity of brain injury was 
measured using
•  Global Brain injury score evaluated from the extent of injury (score-0=none, 1=<25%, 2=25-50%,
 score-3=>50%) noted in ADC, T1, T2 images of the eight regions of brain caudate,  
 putament/globus pallidus, thalamus, Posterior limb of internal capsule, cortex, white matter, 
 brainstem and cerebellum
• Severity of Global brain injury score classified as none (score=0), mild(score=1-11), moderate 
 (score=12-32), severe (score=33-138). 
• Patterns of injury classified as central grey, peripheral watershed and global
• Timing of lesions as acute, subacute and chronic injury based on ADC, T1 and T2 image patterns
• Lactate/NAA and  NAA/creatine ratios were calculated on the MRS from the two focal areas of 
 thalamus and white matter

Using proportional odds regression, adjusted odds ratios (aOR) for the associations between 
MRI/MRS measures of injury and primary ordinal outcome (i.e., normal, mild NDI, moderate NDI, 
severe NDI, or death) at age 2 years were calculated. 

Results: Of 451 infants with MRI/MRS at a median age of 5 days (IQR 4.5-5.8), outcomes were 
normal (51%); mild (12%), moderate (14%), severe NDI (13%); or death (9%). MRI injury score (aOR 
1.06, 95% CI 1.05, 1.07), severe brain injury (aOR 39.6, 95% CI 16.4, 95.6), and MRS lactate/n-
acetylaspartate (NAA) ratio (aOR 1.6, 95% CI 1.4,1.8) were associated with worse primary outcomes. 
Infants with mild/moderate MRI brain injury had similar BSID-III cognitive, language, and motor 
scores as infants with no injury. 
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Commentary

Lumbar puncture (LP) in newborn is a challenging procedure with variable success rates. Inability to 
perform LP leads to repeat procedure, risk of introducing infection, empiric prolonged treatment, 
prolonged hospital stays and parental distress. NeoCLEAR was a randomized controlled trial of 1082 
infants [(term (89%), < 3days old (87%)] who needed a LP. They were assigned to either the sitting or 
lying position, and early or late stylet removal. The practitioners were trained with simulation and 
learning video. The primary outcome was successful first lumbar puncture, and the results showed that 
sitting position was associated with more successful first lumbar punctures than lying position (63.7% 
vs 57.6%), while early or late stylet removal had no effect (benefit or harm). Sitting was also associated 
with fewer desaturations and better heart rate stability during the procedure (93% vs 90%). However, 
there was one possibly related scrotal haematoma recorded in the sitting plus late stylet removal group.
The benefits of better results with sitting position for LP have been attributed to increased interspinous 
distance, wider subarachnoid space and less infant struggling. 
The study excluded infants on ventilator, those younger than 27 weeks gestation and beyond 44 weeks 
gestation

Practice Pointers:
1. For newborn infants requiring lumbar puncture, sitting position is superior, demonstrated to be safe,
   better tolerated and more successful in obtaining an interpretable cerebrospinal fluid sample, 
   compared with lying position.
2. The study demonstrates sitting position is cost neutral, safe, well tolerated, and easy to learn. The 
  study prompts a change in practice towards sitting technique as standard for neonatal lumbar puncture.
3. Clinicians currently are unfamiliar with sitting position for LP in newborn. This is an inexpensive 

�1. For newborn infants requiring lumbar puncture, sitting position is superior, demonstrated to be 
safe, better tolerated and more successful in obtaining an interpretable cerebrospinal fluid sample, 
�compared with lying position.
�2. The study demonstrates sitting position is cost neutral, safe, well tolerated, and easy to learn. 
The
�study prompts a change in practice towards sitting technique as standard for neonatal lumbar 

Conclusion: In the absence of severe injury, brain MRI/MRS does not accurately discriminate the 
degree of NDI. Given diagnostic uncertainty, families need to be counselled regarding a range of 
possible neurodevelopmental outcomes. 

COMMENTARY

Hypoxic-ischemic encephalopathy (HIE) is a significant contributor to neonatal morbidity and 
mortality. Neuroimaging study- brain MRI and MR spectroscopy (MRS) is frequently performed to 
predict and counsel families regarding neurodevelopmental outcomes. The relationship between 
neuroimaging and the level of neurodevelopmental impairment (NDI) in infants with HIE is not well-
established. 

In a multi-centric, prospective cohort study involving 451 participants with HIE requiring therapeutic 
hypothermia, the researchers examined the correlation between the severity of brain injury, as 
determined by MRI-MRS performed at a median age of 5 days, and neurodevelopmental impairment at 
2 years of age, as assessed by a validated MRI injury score and MRS lactate/n-acetylaspartate (NAA) 
ratio. The study found that severe brain injury, a global pattern of injury, and an abnormal (in the top 
quartile) MRS Lactate/NAA ratio were strongly associated with death or neurodevelopmental 
impairment. However, in infants with mild to moderate MRI brain injury the cognitive, language, and 
motor scores were comparable to those infants with no injury, as evaluated by the BSID-III. The 
differences between MRI and MRS predictive values were small. Absence of injury on MRI does not 
rule out possibility of range of neurodevelopmental impairments in HIE infants. There remains 
prognostic uncertainty with infants with normal brain MRI with HIE. 

Implications for practice:
1. In infants with HIE, brain MRI performed on day 4-6, presence of severe MRI brain injury, global  
 injury pattern and abnormal lactate/NAA ratio correlate with severe neurodevelopmental  
 impairment or death. 
2. In infants with HIE with mild to moderate MRI brain injury, neurodevelopmental impairment  
 were comparable to those infants with no injury. 
3. Clinicians must be aware of potential pitfall of predicting good outcomes in infants with HIE with 
 normal MRI brain. 
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