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Introduction fMRI Methods

Results: Results within PWA Group

3 The integrated functioning of anatomically segregated anterior and Data Acquisition and Analysis Lesion Information Correlations between % spared tissue and input strength
posterior left-lateralized brain regions is vital for successful language 0 MR images were acquired on a Siemens Trio TIM with a 20-channel DOM-C: tskinauces 100 P o0 SSUCINLIFG & EpCorFamily 1 - séspared tissue in LNJTG & Ep C for Family 3
processing (e.g., Friston, 2011; Price, 2012; Vigneau et al., 2006) head+neck coil Lesion Overlap in PWA (n = 13) é o r=.550, p = 051 g o

[ Specifically, in the context of oral picture naming, the Ieft. middle temporal 0 T1 images were acquired with the following parameters: TR = 2300ms, TE ; : ; :
gyrus (LMTG) has been implicated in conceptual processing and the left = 2.91ms, 176 sagittal slices, 1x1x1mm voxels g x -
inferior prefrontal gyrus (LIFG) has been found to be critical in controlled , , , _ _ "o o1 0z 03 oa a5 06 o o1 o2 03 o4 o5  os

. . . . J Functional images were acquired with the following parameters: TR = _ o Ep.C {in Hz) _ _ E.C (in Ha)
processing of semantic and phonological information (e.g., Indefrey & Levelt, , - 1 | , | 4 with 252 | O Trending associations showed that the more spared tissue in LIFG and LMTG, the greater the
2004; Thompson-Schill et al., 1997; Wagner et al., 2001) >/0ms, TE = 30ms, 40 axial slices, interleaved with 2x2x3mm voxels effect of the task on those regions

1 Additionally, activation in regions associated with domain-general -1 All participants completed 2 runs of an overt picture-naming task % Spared Tissue per Region in PWA Correlations between % spared tissue and connection strength

Cognltive Control’ Such as Ieft mlddle frontal gyrus (LM FG)' has been |nCIUd|ng eXperlmental StlmUIl frOm 3 Of 5 CategOrles (l.e., blrdS, I_IFG LMFG LMTG F 'I 1. %Spar.ed tissue in LIFG & %Spare.d tissue in LMFG &
. . . . . bles frUit C/Othin and furnl-ture) | amili y o connection from LMFG-LIFG connection from LMFG-LIFG
found for demanding language tasks, including picture naming (e.g., vegetabies, , g, |2 o seconds ] PWA 1 96.60 100.00 79 36 Input LIFG g, -
Fedorenko & Thompson-Schill, 2014; Murtha et al., 1999) J Lesion masks were hand-drawn in MRlcron PWA 2 65.51 96.26 68.09 o 5 o L L
DCM-B: task- é 60 e 'E 60 i i
[ During naming, multiple lexical and sub-lexical representations may be 1 SPM8 was used for fMRI analysis PWA 3 93.05 100.00 33.01 éﬁ»@ o i
. . . o . PWA 4 80.25 100.00  14.1f
:ctlvated,tand the c?coperatlon of all aforementioned regions is required 0 ART Repair within the SPM toolbox applied for WA & T eV e | 3
O genera e a Correc reSponse Volume displacement > O.Smm PWA 6 89.59 100.00 78.15 -0.06 -0.05 -0.04 _%3_38 (in—ﬂ.ZO)Z —0..01 0 | 0.01 -0.06 —(.).05 | -0.04 —(IJE.S.BB (in—ﬂ.ZO)Z -0.01 0 0.01
3 Focal lesions to critical brain regions within this distributed network PWA 7 99.98 100.00 93.91 - H‘Fzgiﬁzt:;:‘eenssgarte,det'tsrf:ia':k - S'r:‘;';"r”‘;'dthti;“r‘;rsnt'\r/]'gGa‘t",’az
. | ! : - . o . . ’ v _ ved, v
dlsru pt retrleval processes (Jefferies & Lambon Ralphr 2006) n resrl)itr:(:(t:ienf‘i?\l:forrection: reference f’taglj:/llchslt Q\l:le?zsallisli?:spm -/ SFI:)?Zigh-lF-’l\f\lsAL,fu(t:)tarLi:ﬂ:tlon PWA 8 100.00 100.00 91.80 induced coupling from LMFG to LIFG tphe coupling from LM FthO LIFG
to middle slice = 3 experimental conditions: 1) normalized lesion maps from the PWA 9 99.98 100.00 97.09 y . MTC &
= Realighment: registration to mean ict , 2) bled & 3) tomical AAL I . sespared tissue in . .
i Boorital Borye. = Coregistration: :::atl:cr;s e . ?{?JEII \?OTL:(::ES caI::JTaF:cid using PWA 10 80.77 73.95 99.66 Famlly 2: 120 connection from LMTG-LIFG The more spared tissue In
Dom'am_ege:;”raalexgx’i&eﬁ" . fstructural to mean functional . Reallligngwent pa:ranl']eters IVIFI{Iczon 1o j PWA 11 49.15 5104_ InPUt LMFG < 100 e LMTG, the more positive the
functions image included as multiple = Calculated % spared tissue as = r=./3.L,p<. .
* For Ig?WA only, lesion mask — regressors i — (AnatomicaIAApL ROI volume — PWA 12 538.68 98.66 46.11 DCM—B:task é N COUpImg from LMTG to LIFG
ﬁeaséo(rrezzitsfgszr;s;j?ion = E:nrlogi;aildili;;\fciitl‘;its ?:rn:alizfed IlisitnR\cf)c:Iun'I\e)/ . PWA 13 53.89 98.75 99 .92 induced modulation é;@ é 60 Nearly completely preserved
natomica voiume) In - 40 . .
= Segmentation: . . Con’Icorast of interest: pictures MarsBaR TOTAL AVG 31.99 93.47 68.05 é 20 LMTG was associated with no
o WA o o mask ~scrambled Q The values above reflect the amount of spared tissue in PR effect of task on the connection

= Normalization: Subject > MNI Ep.B (in Hz)

each cortical region of interest and were used in
subsequent analyses
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involved in cognitive control such as LMFG, lexical selection such as LIFG, VOI selection | Model specification 1' T T T . E 20 2
and SemantiC prOceSSIHg reglons Such as LMTG’ Iittle iS known about the " I\—f'lf:)(l?'ls SLel\L‘chée; II—HM3TI:8IOHSZ ] Bilineeg, tWO-StatE, center ‘ i‘ ‘ 0.11 0.09 0.07 o I.;‘;O('(]EH | 0.03 0.01 0.01 0.04 0.03 -o.clJEzp . H—[;.Ol 0
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dynamic connectivity of this activation in persons with aphasia (PWA) * VOl = 8mm sphere «  All regions interconnected (A) L @ L @ @'—'@ QO The greater the spared tissue in Q Similarly, the more spared tissue
eigenvariate = Effect of pictures on regions LMFG, the more negative the in LMTG, the more negative the

coupling from LMFG to LMTG coupling from LMTG to LMFG
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1) To investigate the nature of task-specific left hemisphere cortical #I O—w ©—w © @ O
reorganization in PWA relative to intact language networks in healthy e y-wi
individuals by examining effective connectivity via Dynamic Causal I:a;tfgtr:ggln;h with driving far:a\:\”/;_v:ilsseeB:I::aSn Model @ @._, k

MOdEIIﬂg (Friston, Harrison, & Penny, 2003) input to 1 of the 3 regions ﬁ Selection (BMS) performed to

] ] ] o ] = Family #1: Input LIFG determine which set of @
2) To examine the relationship between connectivity parameters, cortical = Family #2: Input LMFG models best fit the data (Penny &
. m F ilv#3: | LMTG et al., 2010)
structural damage and behavioral performance — @ (==
o ° E DC|V| -A: |ntr|n5|cconnect|ons DC|V| C: task- mduced
Participants e | l ’ : ,

Correlations between % spared tissue and behavior

%LIFG spared tissue %LMFG spared tissue %LMTG spared tissue
WAB-R AQ 0.669* 0.412 0.489
BNT 0.665* 0.641* 0.427
Picture Naming Screener 0.741%** 0.748** 0.195

* = p significant at < .05 ** = psignificant at < .01 **%* = p significant at < .001

d Greater spared tissue in LIFG was significantly associated with higher scores on all behavioral
measures while greater spared tissue in LMFG was related with higher naming scores

d The amount of spared tissue in LMTG was not related to any of the behavioral measures
DCM-B: task-

3 13 participants with chronic aphasia secondary to left hemisphere CVA BMA Inference @ I — Conclusions
. . . . . 0 Eeroasier Msalal] Sars = ANOVAs to examine group
and 10 neurologically-intact controls participated in the study ] iy =y differencesin Ep.C & Ep.B DCM Model Space. Full model space for all 24 [ The best-fit model families for each group indicate that PWA rely on more

preserved LMFG to modulate other regions (e.g., Turkeltaub et al., 2011) while
healthy older controls rely on regions associated with increased semantic
control demands to drive naming (e.g., Velanova et al., 2006)

(BMA) within each family »  Spearman correlations run models in Family 1. Modulatory connections the @ @
. . . . = Yields values reflecting task- . same for Families 2 and 3, excluding models in which ‘ ‘ "\‘
[ PWA also were administered a battery of tests assessing overall aphasia induced Input (En.C} and between Ep.C/Ep.B, %spared, the driving region did not modulate at leact one O -
seve r|ty (Weste rn Aphasia Batte ry-ReViSEd, WAB-R) and naming skills connection (Ep.B) strength ‘ & behavioral measures other region. See (2) and (3) for additional models

(e.g., Boston Naming Test, BNT; picture naming screener)
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Results: Differences between PWA & Controls

Aphasia  Screener Age Gender Handedness Group-Level Family-Wise BMS Single-Subject Family-Wise BMS: PWA J No significant differences between

[ Significantly less task-induced coupling between LMTG and LIFG was seen
for PWA relative to controls, which may have been influenced by the

Age Gender Handedness MPO Quotient (AQ %av. BNT (% 1 — . .
ge Gender Handedness VPO Quotlent(AQ)_bravel  BAT D4 o s 0.8245 g ! groups in perturbation strength (Ep.C) amount of damage to LMTG across the group
) — >
5062 F L 33 25.2 1.54 1.67 4076 M R > 0.8 £ 08 : e : : : : : : :
7839 M R 13 741 6512 8667 5476 F R = 0.6161 g .. - _  For connections, PWA had significantly - Greate.r spar(?d tissue in a given region was.typlcally as§OC|ated W'th a
5 . _ : :

788 v s 74 ee7 6312 F R 8 06 S _ less task-induced coupling from LMTG reduction of information flow between regions, excluding the relationship

: : : : 68.97 F R a g 04 ! ' ' - ‘
1000 M = o srs 201 8500 rear - 5 04 0.3315 : to LIFG (Ep.B) relative to controls between spared tissue in LMTG and the LMTG-LIFG connection
7201 F R 39 95.2 46.60 75.00 75.94 M R o g 02 _ _ s ST - :
5325 F R 14 80.4 57.10 61.67 50.00 M R 3 02 | | 0.0524 0.1028 4 5776 £ ‘HI [ I [ ‘I H WI |_“ ‘I [ { ‘I (F(1,63) = 6.75, p = .012); this effect - Slgmﬂca_nt aSS_OCIatlonS were f?und bEtweGn, PEhaVIOraI a.ccuracy and
42.75 M R 19 92.7 46.60 71.67 7349 M R £, — ] S W DD was observed across families spared tissue in prefrontal regions but surprisingly, not with LMTG
7135 F R 75 872 4105 7167 6153 @v &?‘ @Y?” &‘?‘ &Y?’ &?" @?‘ @?" &?‘ &?‘ $‘?j» @t\?} $&7\;\' %E & Thompson-Schill, S. L. (2013). Reworking the language network. Trends in Cognitive Science, 18(3), 120-126.
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60.66 >0.38 — 64.5 34.54 46.25 J Best-fit model family differed between groups [ Variability seen at individual level in PWA L et s s oo i, o s s s, DS 4 Oer Commnieston Dirers o
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