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DTl Results N

Question: Seek whether DTl and rsfMRI identify vulnerable brain regions and net-

works associated with neurologic outcome after pediatric cardiac arrest -
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Task: Tract-wise diffusivity measures (fractional anisotropy, mean diffusivity, etc) g '

were used to assess DTI, and functional connectivity strength(FCS) was 3

used to assess rsfMRI between Favorable vs Unfavorable outcome groups. s
o
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Results: Mean, radial, axial diffusivity and FA of varying direction of magnitude in |

limbic tracts (Cingulum, CorpusCollusum)were associated with unfavorable . |

neurologic outcome. Decreased FCS also correlated regionally with unfa- 2 e - - *, **f

vorable outcome, again primarily in limbic regions % ' i .o :
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Discussion: Decreased multimodal connectivity measures of paralimbic tracts were g Lo~ SO e b B 1 Tt LT SN [ e =ﬁ
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associated with unfavorable neurologic outcome. Longitudinal analysis of T : ’
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brain connectivity and neuropsychological outcomes are needed in pediat- . o

ric cardiac arrest patients pediatric cardiac arrest patients. 225- o8 »
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Axial Diffusivity
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Dichotomized distribution of mean and standard deviation of normalized diffu-

sion metrics for each tract of interest. Each measure quantitates how each individ-

y ual tract diffusivity is proportionally above or below the whole brain tractography
kvalue. *=p<0.05**=p<0.01

Cardiac arrest is when the heart stops beating. While cardiac arrest is primarily
a heart disorder, it can lead to severe neurological damages.

Methods
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Retain the earliest scans per patient
acquired post-cardiac arrest

Motion and eddy current correction
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Remove bad slices and images with
artifacts

~fMRI Results

[ Raw Data ] > [ eddy_correct ] > [ Quality Control j Frontal =% & A  Reduced Network Segregation B Reduced Network Integration
g W X W (Clustering Coefficient) (Nodal Efficiency)
~ o 5] PGLR £ Parietal .
FA, MD, RD, AD Automatic deterministic fiber tracking DTI Reconstruction through DSI Studio ‘\ Temporal ’ L Progge L _ f ‘i\ y R - - p o 4 b R
through DSI Studio smiw‘i B e Al AT egR
/Frontal\‘ S apr =N 0\ TPE .
Collect Diffusion Metrics « Tractography « Calculate Tensors — am Soe Q,{BE% gy LT < NN A P
W SR TRt R RS )
Hf" X -7
Divide each tract by its corresponding ’ ‘ - " g "ﬁ-""z
Whole Brain measure - S— w\PBN | whrn, A
Tract 1 Tact2 | .. | Tractn | WholeBrain LS e & gk )
, ") Sensggimotor By ~d T NS
- [ Normalize ] g Measure 1 X1/W B XZ/WB X"IWB | lf \ @ __;gjL\wo‘--:?E‘W"'.L ("~ T;?._sjap-,ﬂ .Iag_;_”‘ N,
. | 33N {7
Each diffusivity measure was self normalized per patient’s whole brain measure to account Parietal ®Reduced in worse PCPC @ Increased in worse PCPC @ <0.0001 @<0.001 €<0.01 ¢<0.05

for the | d |l le size. : : :
orthe large age range and small sample size Unfavorable outcome was correlated regionally with decreased FCS in the de-

fault mode network. 3-D glass brain representation showing A) decreased
clustering coefficient and B) decreased nodal efficiency in the unfavorable
outcome cohort compared to the favorable cohort.

Cingulum Frontal Parietal and Cingulum Para-
hippocampal Parietal bundles in favorable out-
come appear thicker and more numerous. N

Overall, there are more consistently dense fiber
bundles in patients with favorable outcome,

with a noticeable difference in limbic fibers. FUtu re DI reCtIO ns

. Work is underway recruiting more patients to repeat these studies. Later, to
merge fMRI and DTl images in the same anatomical space, we will use
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7. . Morphometric Similarity Networks (MSNs). We also plan to develop a publically
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c . available pipeline that automates MSN development.
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Key: Gold: Cingulum Parahippocampal, Blue: Cingulum
Frontal Parahippocampal, Purple: Cingulum Frontal Pari-
etal, Red: Cingulum Parahippocampal Parietal, Green: Cin-
gulum Parolfactory.
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