Verb Network Strengthening Treatment Combined with tDCS in Non-fluent Chronic Aphasia
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Introduction Participant 1. IIM Particlipant 2. KEA o
. : . Female, 42 y.o0., 13 years of education, designer. ; Female, 45y.0., 12 years of education, nurse. RAT
Verb Net\_Nork Streng_thenmg _ reatm_ent (VNeST)' _ Ischemic stroke. Therapy 2.3 years post-stroke. RAT b Ischemic stroke. Therapy 1.2 years post stroke. |
» Works by strengthening the semantic and syntactic networks of verbs because they are the core Stimulation parameters: Group 1 (anode: intact  production 75 74 >.05 Stimulation parameters: Group 3 (sham). Production 56 .65 >.05
elements of the |anguage structure LH perisylvian cortex, cathode: left shoulder) Results: 5
- - - - Repetition 65 .68 >.05 RAT: no significant improvement Repetition Ar- 22 205
» Effectiveness shown in English and Korean (Edmonds, Nadeau & Kiran, 2009; Edmonds, 2016) Results: Custom tegsts ¥
. : : : : _ : ST - Average 38 .43 >.05
ranscranial _dlreCt_ CU”en_t Stlmmat@n (tDCS): RAT: no signiicant improvement Average 05 63 205 Verbs: significant improvement driven mainly by trained
- Safe, non-invasive brain stimulation method Custom tests Custom tesie TR Custom tests
» Can potentially enhance the effect of language therapy (Galletta et al., 2016) WiEToE: (M SIEITCENT [METevEment | i Sentences: significant improvement driven mainly by
| Sentences: significant improvement driven mainly by verbs 23 .65 =05 trained items
Research question trained items
* |s there an added benefit of combining VNeST with tDCS in chronic post-stroke aphasia?
Participant 3. SyaV
Methods Accuracy on trained and untrained verbs in the custom test HElE, B .0, 22 s O SeICEo, dives.
Ischemic stroke. Therapy 5 months post stroke. RAT
VNeST Severe dynamic aphasia. Comprehension 73 .71 >.05
20 frequent Russian 2-argument action verbs (e.g., LW i =i B ERIE SIS PEEmEEEs EeUE 2 [Emee  mEst E——— 67 83 05
to close, to catch, to drink, to count, to kiss, etc.) Who? cooks  What? ¥ P Y LH perisylvian cortex, cathode: RH,
T ’ ! _ ’ ! ' Lo e contralaterally to anode) Repetition 83 .88 >.05
praC“CEd In live SLT sessions in the fO”OW|ng tasks: 0.757 = | I o ‘ . B Also performed delayed testing in 3 months
' Mom cooks dinner gt ot > after therapy. Average f2 .85 =05
R Vi tk ®
Step 1. Generation of agents and patients for verbs (Fig. 2) 0501+~ > T o S Results: Custom tests
Step 2. Reading generated sentences aloud - §,0 RAT: no significant improvement Verbs 69 .79 >05
gteo 2 (E;xpandlrl_g slgtnt_endces (p:ompted by questions) Chef cooks unc oz ftems Custom tests
cp 4. srammatically Judgmen g T BRI Verbs: Immediate testing: no significant improvement.
Step 5. Verb production without cues Soldier cooks | porridge = p s Delayed testing: generalization to untrained items
Step 6. Sentence production without cues p ¥ A¥ - untrained Y d-9 . . .. . ' . . .
i | . Sentences: Immediate testing: significant improvement driven mainly by trained
. . . - S i St L items. Delayed testing: generalization to untrained items.
Duration: 10 days, 2 sessions per day, 60 min each  Fig. 1. Example of fourist el "o F AT ¥ S
T : stimulus from the 0.50- b §ot— /% b >
Inten_sny. 6-7 _verbs a day, all 20 trained verbs used ~ustom verbs and / 2 -
3-4 times during the therapy course. sentences test Figure 2. Example of agent-patient pairs & 4 ¢ L9 4 Participant 4. ShAE
produced for the verb “to cook” at Step 1. 0.251 o & ; P Male, 68 y.0., 15 years of Education, retired.
: : , : , ; , : : : : Ischemic stroke. Therapy 8 months post stroke. RAT
tDCS oefore after  delayed oefore after *wlaTw* ;:efc:re after  delayed pefore after  delayed Severe complex motor aphasia. Comprehension 1 79 >05
Every day at the beginning of the 15t therapy Outcome measures ime point Stimulation parameters: Group 2 (anode — intact ) e g
. . : . icvlyi . Producti . 62 >.05
Random assignment to stimulation groups (data « Comprehensive test battery for assessment of Discussion and Conclusions —-— Repetition A6 A4z 205
e . - .. : esults:
: L . . . . . L . A 51 .47 >.05
collection |n|pr(_)gre|ss_). e left hemisoh I(lznognu;isstg I)l:‘nlc?:lzzlg?eas?shics)i/irin AngUAge - A combination of VNeST with tDCS in Russian-speaking people with RAT: no significant improvement YR "
(1) Anodal stimulation of the left hemisphere (LH) . . J lahguag chronic severe non-fluent aphasia showed promising results. Custom tests Custom tests
(anode: LH; cathode: left shoulder) comprehension, production, and repetition Verbs: improvement driven mainly by trained items. Verbs 48 64 >.05
(2) Bilateral .Stlmulatlor? (anode: LH, cathode._ RH). . The added benefit of stimulation can hardly be determined at this stage. However, overall improvement was not significant.
- Would it be superior to (1) due to lateralizing  Custom tests (Verbs and Sentences) Data collection is ongoing Sentences: significant improvement driven mainly by
_ L . . : . > S o _ trained items
Ian(i:judage_processmg to_ LH?and |nh|b|t|.ng . T\r/\é%ltjiiit;']verb naming and sentence » All participants significantly improved on sentence production. These
maladapuve RH_ activation? (see TMS: Martin P . . findings are consistent with the aim of the VNeST therapy and crucial for Discussion and Conclusions (continued)
et al., 2009; Weiduschat et al., 2011) « Each contains 20 trained verbs and 20 - -
’ ’ ! - ed verbs. bal qf holnauist people with non-fluent aphasia.
(3) Sham. - | untrained verbs, balance I_or psycholinguistic . Questions to be answered:
Target: Intact perisylvian cortex, informed by MRI. parameters, 1o test generalization + At immediate testing, significant improvement was detected only in trained » Does tDCS in general enhance the effect of language therapy?
References items. However, participant SYaV, who performed delayed testing after » Is lateralizing’ stimulation (Group 2) superior to anodal LH stimulation?
e s G e o s o g P15 Asclon 20, 4042 | three months, improved significantly on untrained items in sentence * Question beyond the scope of the study:
?m?;blllce,;f}Etllié/g;;’nze;,(zs,)flgg:;Eg;éA, &-I\/Iarangolo, P. (2016). Use oftDCSm. apha5|a.rehab|I|tat|on:Ajsystematlc rewewofth.e-behaworal|.ntervent|c.)ns |mplement%d with noninvasive brain stimulation forla.nguage rec-oveTy.Amer/canJouranlofSpeech- prOdUCtlon and reported an Overa” Improvement |n da”y Commun|cat|on |n ° Wlthln |ntaCt per|8y|V|an COrteX, hOW C|OS€ tO the IeS|On ShOUId the StlmU|at|0n
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Abstract: Academy of Aphasia 57th Annual Mieetin. the future, we will perform delayed testing for all participants. be targeted-
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