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Introduction

Language mapping with navigated Transcranial Magnetic Stimulation ("nTMS) is a non-
invasive method used to causally identify cortical areas involved in language
processing (Hauck et al., 2015; llle et al., 2016; Krieg et al., 2017; Picht et al., 2013;
Tarapore et al., 2013). The combination of diffusion Magnetic Resonance Imaging
(dMRI) and nTMS promises to increase language mapping accuracy by allowing
researchers to stimulate cortical terminations of white matter tracts (Reisch et al., in
prep). The arcuate fasciculus (AF) is an associative tract with cortical terminations in
the frontal, parietal and temporal lobes (Bernard et al., 2019; Catani et al., 2005; Catani
& Mesulam, 2008; de Weijer et al., 2015). Cortical regions connected by the AF have
been shown to be differentially involved in the processing of transitive and unergative
verbs, with transitive verb processing eliciting higher BOLD activation bilaterally (den
Ouden et al., 2009; Shetreet et al., 2007; Thompson et al., 2007, 2010). These findings
have led authors to suggest that bilateral parietal areas and left temporal areas are
involved in argument structure information retrieval and verb/argument integration
respectively (Meltzer-Asscher et al., 2015; Thompson & Meltzer-Asscher, 2014; cf.
Matchin et al., 2019).



Methods

In the present study, we combined dMRI and nTMS during an action naming task with
finite verbs (Ohlerth et al., 2020) to investigate the neural underpinnings of transitive
and unergative verbs. After performing fiber tracking of the left and right AF (Fekonja
et al., 2019), we identified and stimulated frontal, parietal, and temporal cortical
terminations in ~10 adult native speakers of German, according to common protocols
for N TMS language mapping (see Figure 1a, Krieg et al., 2017). Based on previous
findings from fMRI studies, we predicted that if verb production is influenced by the
number of arguments, nTMS will induce more errors during naming of transitive
compared to unergative verbs.

Results

Induced errors were quantified and analysed according to cortical terminations (frontal,
temporal, parietal) and verb type (transitive/unergative). For the left AF, preliminary
results suggest that nTMS induced more errors with transitive verbs compared to
unergative verbs when stimulating temporal terminations (see Figure 1b). Error rates
between the two verb types did not differ during the stimulation of left frontal and
parietal terminations. Moreover, no significant differences between transitive and
unergative verbs were found during stimulation of the cortical terminations of the right
AF.

Conclusions

Preliminary data suggest that suppression of posterior temporal regions leads to
increased error rates during the production of transitive verbs in a sentence context.
Given the inhibitory nature of our nTMS protocol, we show that posterior temporal
regions are causally involved in argument structure processing. In line with previous
work (den Ouden et al., 2009; Malyutina & den Ouden, 2017; Matchin et al., 2019;
Thompson et al., 2010), we suggest that during action naming posterior temporal
regions are necessary for argument structure processing. The present study
emphasizes the importance of including verbs with different numbers of arguments
during language mapping with nTMS, especially during presurgical mapping of

individuals with brain tumors.
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Figure 1: Visualization of stimulated cortical terminations of the left arcuate fasciculus
(a) and boxplots of mean error rates according to cortical terminations and verb type
(b). **: p < .01
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