Cine MRI Evaluation of Intestinal Motility in Neonates: A Feasibility Study
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Purpose: To determine the feasibility and utility of cine MRI to assess intestinal motility in neonates.

Materials and Methods: Cine MRI abdominal data sets were obtained in seven neonates with no history of abdominal
pathology (normal) and two infants with gastroschisis (GS), a congenital anomaly known to adversely affect intestinal
motility. All infants were late preterm or term at the time of imaging. MR imaging was performed free breathing and
without sedation on a small footprint (21.8cm bore diameter without RF coil; 51.8cm long) 1.5T hybrid ONI/GE HDx MRI
system designed specifically for imaging neonates within our NICU'2. IRB approval and written informed consent was
obtained from the parents prior to imaging. Infants were scanned supine and, if not NPO for clinical reasons, fed 30 to 60
minutes prior to the exam. Coronal 5mm balanced steady state images were acquired at a temporal resolution of
approximately 0.5s/image over 16-52s from 3-5 locations in the abdomen. 1-3 segments of well-distended bowel were
selected in each data set. Manual measurements of the cross-sectional diameter of each segment were recorded for each
time point. Motility patterns were evaluated qualitatively (paralytic, quivering, uncoordinated or sinusoidal)3 and
guantitatively (contraction frequency (determined using Lomb Scargle Periodogram analysis4 ), amplitude and ratio) and
their relationship to concurrent clinical data was explored.

Results: Motility data was obtained in 7 normal and 2 GS infants. 2 of the 7 normal motility data sets were eliminated due
to inadequate distension, excessive bowel gas, or out of plane motion. Motility plots of normal infants exhibited a
sinusoidal pattern (Fig. 1a) with mean frequency of 11.1+1.7 [range 9.3 -12.9] contractions per minute (Fig 1 a,b) . These
findings are consistent those reported in adults®. Intestinal motility in GS infants included paralytic, quivering,
uncoordinated (Fig 1c) patterns. The observed pattern related to the concurrent degree of abnormal bowel distension or
clinical status (e.g. volume of enteral feeds). Intestinal motility patterns were typically complex and erratic. Pauses in
between successive periods of sinusoidal contraction were often observed. Hence, cine data collection over the longer
periods of time was beneficial as the use of Lomb Scargle periodgram to extract contraction frequency from the often
complex and weakly periodic motility waveforms®.

NN
s N &
]

v

3

Paralytic

)

= + =Uncoordiated

Bowel Diamter (mm)

Lumen Diameter (mm)
o Rk, N W B U O N ®
~

-
I}

=
1S

Time (sec) Time

Discussion: Preterm and term neonates are at high risk of intestinal motility disorders. In older children and adults, cine
MRI has proven useful in diagnosis and management of intestinal motility disorders®®. However, standard technique
includes prone positioning, breath holding and oral bowel preparation—techniques that cannot safely or practically be
applied to neonates. Despite these challenges, the results of the present study suggest that cine MRI can be successfully
applied in neonates to evaluate intestinal motility. Although demonstrated on a small footprint scanner, the technique can
be implemented on adult sized scanners. Future improvements to the neonatal application include the use of semi
automatic intestinal motility analysis with respiratory motion correction such as that developed and demonstrated in
adults®.

Conclusions: Cine MRI is a viable method to assess intestinal function/motility in neonates. Further studies to evaluate
its efficacy in the diagnosis of intestinal dysfunction and abdominal pathology associated with prematurity are warranted.
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