Assessing Quality Control of MRI-based Measurements

W, < Ve of Iron for Adolescent Learning
eannine coran - IS | NISY 1Y o Adil Tigli, YSP Student, Pioneer Charter School of Science Il

Northeastern University
College of Science

DEVELOPMENT

LVX
VERITAS
VIRTVS

A

Lena Lee, YSP Student, Lexington High School
Brianna Aubrey and Erica Niemiec Skelton, Psychology, Northeastern University
Prof. Juliet Davidow, Psychology Department, Northeastern University

Northeastern University

Michael B. Silevitch and
Claire J. Duggan Center

for STEM Education
Abstract Our Contributions Conclusion and Applications
e Adolescents must learn a lot throughout the transition from childhood to 1) Literature review to gain conceptual understanding ot our research topics e Brain tissue iron data will be used to determine patterns in
adulthood to navigate changing environments. Brain systems supporting 2) CITI training (research ethics training) to handle human subject data ethically and protect privacy iron distributions, as this novel research technique is
learning through dopamine signaling also undergo changes during 3) MRI Quality Control (QC) training to learn how to identify different artifacts in the data set mostly unexplored
adolescence. Although research on adqlescent develf)pment 15 gTOWINE, 4) Visual quality control checks of MRI data to rate scans and provide qualitative feedback, marking e Our QC data will be used for future studies by our lab on:
our knowledge about adolescent learning and behavior remains limited, . o o
: : : : : . : : scans that need to be removed or reprocessed o Peer influence and prO-SOClal risk taklng 1n
as dopamine signaling is difficult to measure directly. Instead, tissue iron S A o . data for distributs q - | | | |
accumulation can act as a proxy for dopamine synthesis, a process ) Assessment of iron concentration data for distribution type and possible patterns adolescents and its connection to dopamine function

known to have connections to learning. o Reinforcement learning and how reward-based

Artifact Documentation and Iron Analysis

learning changes across age groups

e Our project aims to explore the relation between iron concentrations in

brain regions involved in dopamine signaling and adolescent learning Artifact: Shading e (Can inform us more broadly about adolescent learning
behavior. To understand this relationship, Magnetic Resonance Imaging : and behavior:
(MRI).scans frqm participant studies were obtained to indirectly measure - o Create better policies in education
dopamine activity. . . o Improve juvenile justice laws
1 1 1 .9 ° . .
o We assessed thp quality of MRI scans on.96 subjects and rev1eyved over 3 > o Better understand mental health vulnerabilities
40,000 MRI slices to determine 1f distortions (artifacts) were introduced g %
during scanning or MRI processing, and noted scans that required ] - References
reprocessing or removal. Additionally, we assessed the distribution of
1ron C(?IlCCIltI'athIlS .1n §ubcortlcal structures for any unusual .results or - |. Bromberg-Martin, E. S.. Matsumoto, M.. & Hikosaka, O. (2010). Dopamine in
potential patterns within these structures. Ultimately, we decided on the > . motivational control: Rewarding, aversive, and alerting. Neuron, 68(5),
removal/reprocessing of 4230 MRI. E T 815-834. https://doi.org/10.1016/j.neuron.2010.11.022
g e 2. Boyes, A., McLoughlin, L. T., Anderson, H., Schwenn, P., Shan, Z., Gatt, J.
g = M., Lagopoulos, J., & Hermens, D. F. (2022). Basal ganglia correlates of
- - wellbeing in early adolescence. Brain research, 1774, 147710.
BaCkg rou nd — https://do1.org/10.1016/j.brainres.2021.147710
— — 3. Davidow, J. Y., Foerde, K., Galvan, A., & Shohamy, D. (2016). An Upside to
: .fo > > Reward Sensitivity: The Hippocampus Supports Enhanced Reinforcement
2 2
* AqOIescence is the transition fI‘OI}l 2 2 Learning in Adolescence. Neuron, 92(1), 93-99.
childhood to adulthood, characterized by . £ https://doi.org/10.1016/j.neuron.2016.08.03 1
increased ]earning and cognitive & & 4. Haacke, E. M., Cheng, N. Y., House, M. J., Liu, Q., Neelavalli, J., Ogg, R. J.,
development - [ Usable Data } [ Unusable Data ] — [ Usable Data ] [ Unusable Data J Khan, A., Ayaz, M., Kirsch, W., & Obenaus, A. (2005). Imaging iron stores in
. the brain using magnetic resonance imaging. Magnetic resonance imaging,
e The basal ganglia undergoes structural Figure 4: Ringing artifacts visualized Figure 5: Shading artifacts visualized 23(1), 1-25. https://doi.ore/10.1016/j.mri.2004.10.001

and neurochemical changes as a center
for cognitive and motivated behavior
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e Dopamine is a neurotransmitter that
1s involved 1n reward-seeking
behavior, motor control, and
learning

e [ron accumulation serves as a proxy
for past dopamine activity
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e Magnetic Resonance Imaging (MRI) 1s “1 IN=131 — Children (7-12) Count: 27 Center for STEM Education
. . : » 211 |[NFemale =73 M - - . : :
a nonmvasw§ teczhmque that. can. be 2 ") Mean = 17.93 years Adolescenti (13-17) Count: 24 Claire Duggan, Executive Director
used to quantify iron levels 1n different S ] |SD = 4.65 years Young Adults (18-24) Count: 80 , , ,
. . £ _ Jennifer Love, Associate Director
brain regions = Range = 7.59 to 24.9 years
, , ) , , = Our Total Subsample: 96 subjects : °
e Distortions (artifacts) in these images > We Romaued. Ahmed Oth.man, Kenneth Santizo Carbajal & Frances Corcell,
result due to subject motion and MRI £ ® 6 Child Subjects: 2538 slices YSP Coordinators
. . Z 6 5 . . .
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Figure 8: Population subject age distribution
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