Altered Resting-state Functional Connectivity in Central Post Stroke Pain
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Introduction

Central post stroke pain (CPSP) 1s a common
consequence of somatosensory stroke, typically
occurring within 3 to 6 months after the stroke
(Le1jion et al., 1989). CPSP 1s often refractory to
therapy and dramatically affect patients' quality of
life (Klit et al., 2009). We conducted a prospective
longitudinal study 1in which we recruited patients
with somatosensory stroke in the acute phase and
performed detailed clinical, behavioral, and MRI
assessments. The aim of this subanalysis of our data
was to 1dentify potential changes 1n resting-state
functional connectivity in patients who develop
CPSP before the onset of pain and during the course
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Methods

77 stroke patients were recruited at Charite —
Universitatsmedizin Berlin and followed up over a 6-month
period for the occurrence of pain. Resting-state {MRI were
performed before the pain (day2-10 days post-stroke) and after
the pain (>60 days post-stroke). In total 61 patients were
included 1n the analysis, 18 CPSP and 43 non-pain patients. For
the seed-based connectivity analysis, seeds were chosen from
the pain network (including contralesional inferior frontal gyrus
and 1psilesional superior parietal lobule). T-tests were used to
compare pain and non-pain patients at baseline and 1n the
chronic phase. Furthermore, a group by time interaction analysis
was run to investigate changes in seed-based correlation over
time. For the connectivity gradients, we constructed affinity
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of pain development. Specitically, we hypothesized matrices and decomposed them using principal component Sepracesdng T

that differences in resting-state connectivity analysis. The first gradient was included in the regression P
between patients with CPSP and patients with | | analysis. Additionally, we calculated within network dispersion l

nonpain somatosensory stroke (NPSS) are 1dentitied (sum squared Euclidean distance between network nodes and

by (1) measuring seed-based connectivity of | | the network centroid), between network dispersion (the z::,::z;

predefined brain areas ("seeds") that are part of the | | Euclidean distance of different network centroids), and

pain network, (2) assessing connectivity gradients in | | connectivity within and between networks. We applied linear l Pe—
an exploratory whole-brain analysis (Huntenburg et models to analyze the correlation of group and time with e Al L ,| Gradients

al. 2018, Margulies et al., 2016) and (3) an analysis
of dispersion within brain networks.

network dispersion. For each linear model, we calculated a null
distribution of group and time differences using 1000
permutation tests.

Figure 1. Flowchart of methods
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Table 1. In the cross-sectional analysis based on the acute MRI, CPSP patients
showed stronger functional connectivity between the contralesional pars triangularis
and pars opercularis in the inferior frontal gyrus. When the pain had occurred, CPSP
patients showed lower functional connectivity between the 1psilesional superior
parietal lobule and putamen as compared to NPSS patients. There was a significant
group by time 1nteraction showing that pain patients have lower functional
connectivity between the 1psilesional superior parietal lobule and putamen over time.
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Figure 2. A) The dorsal attention network became more dispersed in the 3D gradient Parcels within the first gradient that show significant (P, ..;.s<0.025) differences,
space for patients of the CPSP group before the pain;B) The NPSS group showed blue indicating regions which are close to somatosensory and pain, and red indicating
increased connectivity between the dorsal attention and frontal parietal network before regions which are close to default.A) CPSP vs NPSS before the pain;B) CPSP vs
the pain;C) Over time pain patients show increased connectivity in somatomotor and NPSS after the pain;C) Interaction between group and time;D) post vs pre for CPSP
frontal parietal networks, as well as dorsal attention and default networks. patients.
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This analysis shows for the first time that functional
connectivity of multiple brain areas differs between
CPSP patients and non-pain patients. The changes 1n
connectivity before pain development could help
predict who will develop pain after stroke.



