Safety of Transcranial Magnetic Stimulation (TMS) used to Measure Brain Connectivity in Infants After an Early Brain Injury 

Why use TMS?
Transcranial Magnetic Stimulation (TMS) is a tool that uses magnetic energy. It is commonly used to study how the brain causes movement. 
· The area of the brain that causes movement is called the frontal lobe. This area sends messages to the rest of the body about how and when to move. The brain sends messages to muscles to move using the corticospinal tract.
· TMS gives painless pulses of energy to the brain. With small sensors we are able to see which parts of the brain control certain muscles. 
· TMS has been shown to be a safe and effective tool to analyze how the brain causes movement in adults and older children. 
· After careful consideration and research dedicated to its safety, we wanted to use TMS with infants who had a brain injury at or before birth. We wanted to see how the brain and corticospinal tracts were communicating. 
· To monitor the infant’s comfort, heart rate, blood pressure, and respiratory rate were checked before, during, and after the TMS pulses.
· Study team members watched how alert or sleepy the child was throughout the session.  Specifically, we looked at any reactions that would show pain or discomfort. 
· All caregivers received a follow-up phone call from a study team member to make sure their child is doing well

Study Details
Six babies who previously had an early brain injury participated in this study. Their age ranged between three to twelve months. The infants and their family visited the lab twice, once for brain imaging via an MRI machine and the second one for TMS and movement testing. 

Movement test outcomes:
· General movement assessment (GMA): 
· This is used for infants 20 weeks old or younger who are at risk for cerebral palsy. 
· Physical therapists record a short three-to-five-minute video when the baby is calm, awake, and not engaged in any specific activity. They look at spontaneous movements that could identify potential impairments in the baby’s nervous system. 
· Bayley Scales of Infant and Toddler Development
· Infants older than 20 weeks of age were assessed using the Bayley. The goal of this test is to assess an infant’s movement abilities compared to typical development for their age.
· A trained pediatric physical therapist administered it the same day as the TMS assessment. Medical records were also examined to determine if cerebral palsy was diagnosed by 12 months.

Results:
[bookmark: _GoBack]Babies’ brains are growing and changing in their first few months and years of life. Noticing signs of movement delays is an important part of providing early care for babies with an early brain injury. Overall, no injuries or complications occurred and all of the participants tolerated the sessions well. The TMS pulses appear safe and feasible as early as 12 weeks of age. Developing and applying these safe TMS protocols along with brain imaging and movement tests helps build a greater understanding of how the young brain recovers. 

Conclusion
Our lab is the first in the United States to investigate TMS safety in infants with a brain injury. By combining TMS with brain imaging and movement testing, researchers can further investigate the impacts of a brain injury on people of all ages, which may contribute to future treatment. 
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