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INTRODUCTION o DOT Projection, Emitter, Head-Brain, Detector
Participant NIRS Recorded on Scalp

‘Near lnfrared Optrcal~Spectroscopy (NIRS) IS a tool for Locate Optode Locations on Structural MRI {
f-:neurormagmg in infant partuapants NIRS measurement works by Source
i;sou«rce/detector Optodes placed on the scalp that measure

f'-‘reflected Ilght from oxygenated / deoxygenated hemoglobln & Average MRI and NIRS Locations
;lef»fuse opt:cal tomography (DOT) is; used to descrlbe the scattenngﬁf’_}f
of light through the interior of the head.” The' sensmvuty proflle
ff.,derlved from D()T may. be used to. 1dent|fy the. underlylng cortucal i
}anatomy that is reflected to the detector optodes and the relatrve
f}'contrlbutlons of anatomrcal reg|ons The current study uses .
}ﬁsrmulated photon mlgratlon prog‘rams to map the DOT sensﬂivity
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r’of mfants m the first year The results map the sensﬂwrty of the Light source
5.1mfant head to ltght prOpagatlon The DOT sen5|t|vrty proflles for =
'g-lndtvrdual mfants IS used to complement spatlal prolectlon S How photons interact with biological
f-methods and adds to a comprehenswe database of scalp-locatlon— tissues?
‘,eto cortlcal anatomy for lnfants These results were also compared
jjfto results for“ older agé pa rtlclpahts, and the sensrtn/" ty profrle’s for _ .. » ” ,
an age may be usedin quantitative methods that use mverse Spatial Projection from “Channel” to Brain o b P
model mg to show NI RS actmty m the bram o dod o S— e ——
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METHOD

"jl—StructuraI MRls of whole head LU S SOl e R SR e e
Whoie head needed for scalp locatlons, ex;tracted braln for cortex S
Age-appropnate average MRI template (Sanchez et a{., 2011 2(112)
 “Closest. head”, Ilbrary approach (e g., Emberson et al 2017) "-
.sz—Scaip Iocatlons Iocated on MRl R S B
T’alalrach or‘ gm is plaﬁes normal‘ to AC-PC line, dlstance from AC
. Virtual 10- 10 Electrode: posntlons (Rlchards et al.,, 2015) SR
Slmulated 10-5 Electrode pos;tlons 5
tereotaxrr:»atlas categonzes the braln SR R
.\‘ Manually delmeated lobar atlas (Ph1ll1ps-Meek et al 2013 Flllmore et al...)
5 Macroanatomrcal atlas (Gousnous etal; Shattuck et al Flllmore et al ) e
_ Manually drawn segments (Onishi et al) e aathr
J, o.l;.,;f»"_-.rOJecttons»between sc»alp Jocations and cortloal locatlons e ’..' o
\' Shrink the scalp until intersects the loraln, find-electrode positnon on cortex
Expand the brain until it intersects the scalp, fmd electrode posutaon S
_ One voxel, 1cm sphere, NIRS ba nana shape S B 'f'?. i
" Average MRI, individual MRIs, mdrwdual cortex»projectlon» i’»
£ P’artucupaht defmed RGl channel projectlons over SUbjeCtS, channel dtstrlbutlons
_‘,?.5—hDOT Sensrtnnty Computatlon LN R BN e P -f;'%.;'.:~fj_'f._,.--lf,."}_,j_'_-
; Photon mlgratlon srmulatron program (MCX tMClmg, MMC) P e ah s
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DOT Sensitivity Profile for One 6-Month Old and Average Template

Fiecord fluxat each voxel locatuon m the head One 6-O0Month Old Avg DOT 6-OMonths

Estlmate strength of photon srgnal at detector* ? ' ,;‘-.’ %

: Dlstrlbuti on of DQT sensrtrwty (by depth cha nnel etc) i R T 5 5
mal product S s e Rl CYEERHE R TS TG S 2 g
fables of scalp—locatlon / dlstance l atlas locatlon . S Participant MR Average MRI Average MR £ 3
Participants NIRS Study-Pictures Study-Pictures > =

(age X scalp locatlon X Voxel/ Sp here’l banana WIth proha.b.lht‘,{. Of atlas IQcatmn Cortical Locations Points for One Channel Distribution of One Channel § §
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Forward and rnverse models for Image Reconstructlon oy Rk el ;-',- s -
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Distance of max DOT from channel center Distance of max DOT from channel center
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Stereotaxic Atlas Categorizes the Brain : g i
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LPBA Stereotaxic Anatomical Atlas Tables Of Locatlons Bl . _ 2l "“"“lmm m l: -
O >0 40 60 80 100 120 140 160 O 20 60 80 100 120 140 160
Distance of max DOT from channel center Distance of max DOT from channel center
Table 1: Atlas locations of the NIRS channels across the group of infants. The label of the channel is
Mean & Std Across Channels Mean & Std Across Channels

followed by (%) of infants with this region. Regions are reported when the number of allocated infants =

20% of the group.

NIRS Lobar atlas Macro-anatomical atlas (LPBA40)
Channels
Left lateral NIRS array

L e Distance from Scalp Channel (S/D) to Max DOT Sensitivity Location

2 Inferior frontal gyrus (100)
3 Frontal (100) Inferior frontal gyrus (95) Direct DOT Source-Detector Channels Spatial Projection
i 4 Frontal (87) Inferior frontal gyrus (76) ‘T

" _ / 200 6 5 Temporal (76) Frontal (24) Superior temporal gyrus (66) Inferior frontal gyrus (20) s T

' “ : 6 Frontal (84) Inferior frontal gyrus (44) Precentral gyrus (38) B 4 I

‘ 7 Temporal (65) Frontal (33) Superior temporal gyrus (66) Precentral gyrus (20) 0 0 1 2 5 _ | .‘.l.:.ﬁ‘
8 Temporal (100) Middle temporal gyrus (73) Superior temporal gyrus (24) z

Ave ra ge M R I Te m p I ate S 9 Parietal (53) Temporal (25) Frontal (21) Superior temporal gyrus (42) Postcentral gyrus (40)
10 Temporal (98) Superior temporal gyrus (67) Middle temporal gyrus (31) 0 .T_
11 Temporal (100) Middle temporal gyrus (86) o e
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Right lateral NIRS array ' m T %
14 Frontal (87) Inferior frontal gyrus (71) » — P 5
15 Frontal (100) Inferior frontal gyrus (95) 0 B
16 Frontal (100) Inferior frontal gyrus (76) T T = --i-
17 Frontal (87) Inferior frontal gyrus (75) x 0. 007 5 — T = :"I"' ""." I %— I_v
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20 Temporal (58) Frontal (38) Superior temporal gyrus (49) Precentral gyrus (26) n- ”% - :lrw &- _a?l--} T ;jl:
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Frontal NIRS array
27 Frontal (100) Superior frontal gyrus (89) 0- 0025 =3
28 Frontal (100) Middle frontal gyrus (62) Superior frontal gyrus (38)
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