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Subthalamic Nucleus Deep Brain Stimulation Impacts
Language in Early Parkinson’s Disease
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Abstract

Although deep brain stimulation (DBS) of the basal ganglia improves motor outcomes in Parkinson's disease (PD), its effects
on cognition, including language, remain unclear. This st examined the impact of subthalamic nucleus (STN) DBS on two
fundamental capacities of language, grammatical and lexical functions. These functions were tested with the production of
regular and irregular past-tenses, which contrast aspects of grammatical (regulars) and lexical (irregulars) processing while
controlling for multiple potentially confounding factors. Aspects of the motor system were tested by contrasting the
naming of manipulated (motor) and non-manipulated (non-motor) objects. Performance was compared between healthy
controls and early-stage PD patients treated with either DBS/medications or medications alone. Patients were assessed on
and off treatment, with controls following a parallel testing schedule. STN-DBS improved naming of manipulated (motor)
but not non-manipulated (non-motor) objects, as compared to both controls and patients with just medications, who did
not differ from each other across assessment sessions. In contrast, STN-DBS led to worse performance at regulars (grammar)
but not irregulars (lexicon), as compared to the other two subject groups, who again did not differ. The results suggest that
STN-DBS negatively impacts language in early PD, but may be specific in depressing aspects of grammatical and not lexical
processing. The finding that STN-DBS affects both motor and grammar (but not lexical) functions strengthens the view that
both depend on basal ganglia circuitry, although the mechanisms for its differential impact on the two (improved motor,
impaired grammar) remain to be elucidated.

cofsky KA, Pelster M, Gelfand M, Ullman MT, e (2012) Subthalamic Mudeus Deep Brain Stimulation Impacts Language in Early
Parkinson's Disease. PLoS ONE 7(8): e42829. doi:10.1371/journal pone.004.
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Speech and language disorders
in PD
Motor speech disorders Language disorders
(mMotori ck® porutChsgzykbv® de:
hypokinetick8 dysarthria

PD Hypokinetic Dysarthria & Perceptual
Speach Characteristics:

IMPORTANT Those with PD have a incorrect self-
perception of LOUDNESS- Sensory Perception of their
own loudness is that it is adequate (Ho et al, 1999) even
though they are 24 dB below the average speaker (Fox
& Ramig, 2006).




available at www.sciencedirect.com

CORTEX
ScienceDirect
"

LSBqER- journal homepage: www.elsevier.com/locate/cortex
S

Special issue: Editorial

Language and Parkinson’s Disease

b

Roelien Bastiaanse®?* and Klaus L. Leenders®®

&~

Center for Language and Cognition Groningen (C

University of Groningen, The Netherlands
r Behavioral and Cognitive Ne ] Groningen, The Netherlands
“Department of Neurology, University Medical Center Groningen (UMCG), The Netherlands




Jazykov® defilicility

sl ov ( l-se&makn8tlincok 8 r ov i
. Vviet : produkcia aj porozumenie (morfosyntax)

. SWwvi sl e] s padgkurzBnne | r e



Jazykov® defilicility




Jazykov® defilicilty

ako
X) a -
Or Vi«

r e




Jazykov® defilicility

&Ik
ax)

a k c
r e




Jazykov® deficity na
sl ov (|l se®@mafiltna k8 rovi

hor gi e pomenova m

produkcia | I nnos
(action verbs) | Striatum

Bertella et al.2002, Cotelli et al. 2007,
Crescentini, 2008, Peran, 2003

Globus pallidus

Pars
- defi cit Yy ako d?!l s Substantia nigra -
- Pars
fronto-s t r I a tolgdhaovy c h - s

amicus

ventrolateraler Thalamus

= hemmend = erregend [l Glutamaterg [l GABAerg L] Dopaminerg



Jazykov® defilicity na
sl ov (l-se&ma&krmgtlincok 8 r ovi

Brain Cogn. 2002 Mar-Apr,43(2-3):277.

Noun verb dissociation in Parkinson's disease.

+) Author information

Abstract

A nounfverb dissociation with a relative verb deficit was found in patients affected by Parkinson's disease, even in relatively early
stages, when mental deterioration is not severe. This finding is compatible with earlier observations. according to which verbs are
dealt with in more anterior regions with respect to nouns. It also supports the speculation that the co-ordination and the manipulation
of information associated with a verb world rely on the frontostriatal system.
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Abstract
Clinical and neuroimaging studies have shown that verb processing suggests a preferential participation of a prefrontal network, which
is dysfunctional in Parkinson's disease (PD). To assess a verb processing deficit in PD, we compared noun- and verb-generation
5 for 34 nondemented PD patients (according to the Dementia Rating Scale) with 34 matched normal subjects, using two
/ tasks (noun/noun and verb/verb generation) and two int y
nificantly impaired in the two tasks involving verb production, i.e., verb/verb and noun/verb generation, whereas

performance was similar to those of controls in the two tasks requiring noun production. For the two impaired ta
the influence: of lexical competition that corresponds to the presence of several candidate words for a given stimul ) the influence
of slight cognitive dysfunction; and 3) the influence of motor deficit. Significant correlations were found between DRS scores and
performance on the noun/verb task, and no significant correlations were found between lexical competition or motor deficit and
performance. The s| deficit for verb production in PD patients ssed in relation to deficits affecting either action or

representations.
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European Journal of Neurology 2007, 14: 632-637 doi:10.1111/}.1468-1331.2007.01797 .x

Action and object naming in Parkinson’s disease without dementia

M. Cotelli®, B. Borroni®, R. Manenti®, M. Zanetti®, A. Arévalo®®, S. F. Cappa® and A. Padovani®
AIRCCS S. Giovanni di Dio— Fatebenefratelli, Brescia, Italy; hD(—;narIm(—'ﬂr of Neurology, University of Brescic escia, Italy; ©Vita Salute
University and San Raffaele Scientific Institute, Milan, Italy; and Center for Research in Language, University of California at San Diego,
San Diego, CA, USA
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Cortex. 2012 Jul,48(7):900-4. doi: 10.1016/]. cortex.2010.12.007. Epub 2010 Dec 23.

The effect of motion content in action naming by Parkinson's disease patients.

Herrera E' Rodriguez-Ferreiro J. Cuetos F.

+ Author information

Abstract

INTRODUCTION: T e verk-spizcific imoairment present in patients with motion-related neurological diseases has been argued to
support the hypothesis that the processing of words referring to motion depends on neural activity in regions involved in motor

planning and execution. We presented a group of Parkinson's disease (PD) patients with an action-naming task in order to test
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