
Saving the Brain – Reducing the Anesthesia  
Exposure during  MRI

BACKGROUND
 Obtaining high-quality diagnostic imaging requires the patient to lie motionless

for an extended period of time.

 The use of sedatives and analgesics or any neurotoxins during this critical
period of susceptibility and growth could change the brain morphology and
even impair brain connectivity.

 General anesthesia result in increased risk for developmental delay, learning
disabilities (eg, language and abstract reasoning deficits), and attention deficit-
hyperactivity disorder has been reported.

 The use of the feed-and-bundle technique, is effective in reducing infant
motion and ensuring high-quality images

 Worldwide survey(2020),340 centres = Use of sedation during MRI was
reported as Always 21.2% , >75% of the time 8.3%, 18.1% as >75% of the time
reported and 29.1% reported <25% .

 US NICU (n = 96 centers), 64% responded use the feed and wrap method, 32%
used sedation, and 3% used general anesthesia (2017).

AIM 
Global Aim: Reduce procedural Anesthesia exposure in NICU patients
SMART Aim:  Decrease sedated MRI in non intubated patient to zero in year 

Reference
1-Walker, S.M., 2013. Biological and neurodevelopmental implications of neonatal pain. Clin. Perinatol. 40, 471–491.

2-Knudsen, L.M.M., Moen, A., 2015. Practical planning to maintain premature infants’ safety during magnetic resonance 

imaging: a systematic Review.

Adv. Neonatal Care 15, 23–37.

3-El-Dib, M., 2020. Survey on Neuroimaging of Premature Infants. Newborn Brain Society. Heller, B.J., Yudkowitz, F.S., 

Lipson, S., 2017. 

4-Can we reduce anesthesia exposure? Neonatal brain MRI: swaddling vs. sedation, a national survey. J. Clin. Anesth. 38, 

119–122.

Our setting/ old state 
 24 level 2/3 combined NICU in an academic hospital
 All MRI booked through Anesthesia – Pediatric non urgent one day/week
 Pediatric urgent book thru OR booking coordinating thru Anesthesia 

Results

Indication of Brain MRI Number of scan 

(92)

Hypoxic Ischemic Encephalopathy 27

Meningitis ( r/O infection) 16

R/O seizures 19    

Congenital brain malformation 8

Post Hemorrhagic ventriculomegaly 4

Congenital hydrocephalus 3

Central Hypotonia 3

Birth Trauma 3

Cutaneous vascular lesion 3

Non CNS congenital /genetic condition 5

Microcephaly 1

PDSA

FISH BONE diagram  

Future Plan
 Shortened MRI protocol
 Extension of Wrap to Outside NICU ( pediatric –up to 

one year population) 
 Use of Intranasal midazolam for sedation if needed

Descriptive characteristics of Cohort  

(total Scan 100)

Jan 2020 to September 2023 
Male (n) 67/100

GA at time of scan (weeks) 32 + 5

Weight at time of scan

(Gram)

2039.7 +784.4 

(smallest  1010 gram)

NIV (n) 23

Intubated  (n) 37

Body Region (n) Brain 92

Non contrast MRI (n) 24


