European Archives of Psychiatry and Clinical Neuroscience (2020) 270:279-280

https://doi.org/10.1007/s00406-020-01116-z

EDITORIAL

=

Check for
updates

Affected neural networks as basis of disturbed motor function

in schizophrenia

Andrea Schmitt’ - Daniela Reich-Erkelenz? - Peter Falkai'

Published online: 6 March 2020
© The Author(s) 2020

Based on the systematic assessment of symptoms, Emil
Kraepelin over 100 years ago defined catatonia and motor
symptoms as a feature of schizophrenia [1]. In fact, about
two-third of first-episode schizophrenia patients exhibit
motor deficits; in multi-episode patients, the frequency is
even higher. Irrespective of motor side-effects of antipsy-
chotic treatment, motor slowing has been detected during
the early course of psychosis. In this issue, in antipsychotic-
naive individuals at high risk for psychosis (CHR), Damme
et al. [2] used a computerized finger tapping task and clini-
cal interviews. They could demonstrate motor slowing in
the CHR individuals compared to healthy controls and a
relationship to negative, but not positive symptoms. Accord-
ingly, in medicated young schizophrenia patients without
extrapyramidal symptoms, better fine motor function was
correlated with less-severe negative symptoms [3].
Neurological soft signs (NSS) refer to minor deficits in
motor coordination, sensory integration, and disinhibition,
and are highly prevalent in patients with schizophrenia, but
also in those with bipolar or obsessive—compulsive disorder.
In a large sample of patients with psychosis, motor dysfunc-
tion at baseline has also been related to symptoms of obses-
sive—compulsive after a follow-up of 3 years [4], suggesting
that motor symptoms may precede co-occurring obses-
sive—compulsive symptoms. Individuals with ultra-high risk
for psychosis have been shown to exhibit a higher prevalence
of NSS sensory integration items than individuals with schi-
zotypy and healthy controls, and these items could discrimi-
nate individuals at high risk from healthy controls with an
accuracy of about 85% [5]. Therefore, NSS have been pro-
posed as biomarkers to detect and to discriminate individuals
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in different stages of psychosis from healthy controls. In a
large sample of patients with schizophrenia, their unaffected
first-degree relatives, individuals with schizotypal personal-
ity disorder, other psychiatric patients and healthy controls,
and patients along the schizophrenia continuum showed
increased levels of NSS compared to healthy controls and
other psychiatric patients. The abnormal developmental
trajectory of NSS in schizophrenia supports the endophe-
notype hypothesis and relates NSS to neurodevelopmental
disturbances [6].

In remitted schizophrenia patients, Feng et al. [7] investi-
gated NSS and their association with cognitive deficits. They
found that six subitems of NSS and neurocognitive deficits
met criteria of endophenotype and hypothesized that covari-
ation of sensory integration and cognitive domains including
information processing speed, attention, and social cogni-
tion suggest an overlap of compromised underlying neural
systems. NSS have been reported to be associated with dis-
turbed cortical-subcortical-cerebellar circuitry in schizo-
phrenia. Using a graph theoretical approach and regional
network analysis, it has been demonstrated that NSS were
associated with betweenness centrality involving the infe-
rior orbital frontal cortex, the middle temporal cortex, the
hippocampus, the supramarginal cortex, the amygdala, and
the cerebellum. Global network analysis revealed NSS to be
associated with the distribution of network hubs involving
the superior medial frontal cortex, the temporal cortices, the
postcentral cortex, the amygdala, and the cerebellum [8]. In
individuals with ultra-high-risk for psychosis, NSS scores
were associated with decreased gray matter volume in the
superior and medial frontal cortex, the rectal cortex, the
pre- and postcentral cortex, the insula, the caudate, and the
cerebellum [9]. The cerebellum is well known to be involved
in motor control, but functional magnetic resonance imag-
ing (fMRI) and positron emission tomography (PET) studies
have also shown the involvement of the cerebellum in cogni-
tion. The cerebellum has been implicated in the pathophysi-
ology of schizophrenia with the cortico-thalamo-cerebellar
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circuit receiving particular attention. However, the under-
lying mechanisms are unknown and are hypothesized to
involve a glutamatergic deficit in cerebellar subregions of
schizophrenia patients [10]. In future studies, multimodal
neuroimaging should be applied to assess affected brain cir-
cuits and the pathophysiological basis of NSS during lifes-
pan in individuals with psychosis.

Acknowledgements Open Access funding provided by Projekt DEAL.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Kiraepelin E (1899) Psychiatrie: ein Lehrbuch fiir Studierende und
Aertze [Psychiatry: A Textbook for Students and Doctors], 6th
edn. Lepizig, JA Barth

2. Damme KSF, Osborne KJ, Gold JM, Mittal VA (2019) Detecting
motor slowing in clinical high risk for psychosis in a computerized
finger tapping model. Eur Arch Psychiatry Clin Neurosci. https://
doi.org/10.1007/s00406-019-01059-0

@ Springer

10.

Wang S-M, Ouyang W-C, Wu M-Y, Kuo L-C (2019) Relation-
ship between motor dunction and psychotic symptomatology in
young-adult patients with schizophrenia. Eur Arch Psychiatry Clin
Neurosci. https://doi.org/10.1007/s00406-019-01004-1

Swets M, Schirmbeck F, Dekker J, de Haan L et al (2019) Lon-
gitudinal association between motor and obsessive compulsive
symptoms in patients with psychosis and their unaffected siblings.
Eur Arch Psychiatry Clin Neurosci 269(2):257-268

Chan RCK, Cui HR, Chu MY, Zhang TH, Wang Y, Wand Y, Li
Z,Lui SSY, Wand JJ, Cheung EFC (2018) Neurological soft signs
precede the onset of schizophrenia: a study of individuals with
schizotypy, ultra-high-risk individuals, and first-onset schizophre-
nia. Eur Arch Psychiatry Clin Neurosci 268(1):49-56

Chan RC, Xie W, Geng FL, Wang Y, Lui SS, Wang CY, Yu X,
Cheung EF, Rosenthal R (2016) Clinical utility and lifespan profil-
ing of neurological soft signs in schizophrenia spectrum disorders.
Schizophr Bull 42(3):560-570

Feng Y, Wang Z, Lin G, Qian H, Gao Z, Wand X, Li M, Hu X, Li
Y (2019) Neurological soft signs and neurocognitive deficits in
remitted patients with schizophrenia, their first-degree relatives,
and healthy controls. Eur Arch Psychiatry Clin Neurosci. https://
doi.org/10.1007/s00406-019-01024-x

Kong L, Herold CJ, Cheung EFC, Chan RCK, Schroder J (2019)
Neurological sift signs and brain network abnormalities in schizo-
phrenia. Schizophr Bull. https://doi.org/10.1093/schbul/sbz118
Kong L, Cui H, Zhang T, Wang Y, Huang J, Zhu Y, Tang Y,
Herold CJ, Schroder J, Cheung EFC, Chan RCK, Wang J (2019)
Neurological soft signs and grey matter abnormalities in individu-
als with ultra-high risk for psychosis. Psych J 8(2):252-260
Schmitt A, Koschel J, Zink M, Bauer M, Sommer C, Skow-
ronek M, Treutlein J, Schulze T, Schneider-Axmann T, Par-
lapani E, Rietschel M, Falkai P, Henn FA (2010) Gene expres-
sion of NMDA receptor subunits in the cerebellum of elderly
patients with schizophrenia. Eur Arch Psychiatry Clin Neurosci
260(2):101-111


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00406-019-01059-0
https://doi.org/10.1007/s00406-019-01059-0
https://doi.org/10.1007/s00406-019-01004-1
https://doi.org/10.1007/s00406-019-01024-x
https://doi.org/10.1007/s00406-019-01024-x
https://doi.org/10.1093/schbul/sbz118

	Affected neural networks as basis of disturbed motor function in schizophrenia
	Acknowledgements 
	References




