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Supplementary Text 1: fMRI Acquisition and Preprocessing
Imaging was conducted using a 3T Siemens MAGNETOM Vida scanner (Erlangen, Germany) with a Siemens BioMatrix Head/Neck 20 channel coil. For anatomical scans, a sagittal three-dimensional T1-weighted scan (MPRAGE) was performed (TE/TR = 2.38/2100 ms; 192 1.00 mm-thick sagittal slices; in-plane resolution = 1.00 x1.00 mm [256 x 256]). For the functional scan, a gradient echo (GE) echo planar imaging (EPI) sequence was performed (TE/TR = 30/2000 ms; 100 1.50 mm-thick oblique slices aligned to the long axis of the caudal brainstem; in-plane resolution = 1.94x1.94 mm [136 x 136]), with 290 volumes (9 minutes and 40 seconds) captured. The oblique orientation of acquisition has proven useful for functional imaging of brainstem structures.(1) Functional imaging datasets were processed and analyzed using FEAT (FMRI Expert Analysis Tool) Version 6.0, part of FSL 6.0.0  (FMRIB's Software Library, www.fmrib.ox.ac.uk/fsl).(2) Pre-processing included elimination of the first three acquired volumes to allow for signal equilibration; motion correction using MCFLIRT (Motion Correction using FMRIB's Linear Image Registration Tool)(3); removal of non-brain structures using BET [Brain Extraction Tool](4); spatial smoothing using a Gaussian kernel of 5-mm full-width half-maximum; grand-mean intensity normalization of the entire 4D dataset by a single multiplicative factor; and high-pass temporal filtering (Gaussian-weighted least-squares straight line fitting with sigma = 50.0 s). 
	Spatial and temporal components derived using MELODIC 3.0 [Multivariate Exploratory Linear Optimized Decomposition Independent Components 3.0] for ICA [Independent Component Analysis] data exploration. ADDIN EN.CITE <EndNote><Cite><Author>McKeown</Author><Year>1998</Year><RecNum>76</RecNum><DisplayText>(5)</DisplayText><record><rec-number>76</rec-number><foreign-keys><key app="EN" db-id="tst9p0rf829peuewprwxrzpnsdsp5vrdseex" timestamp="1653263269" guid="4c60a95d-05dd-45b0-97db-14007f12c78d">76</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>McKeown, M. J.</author><author>Makeig, S.</author><author>Brown, G. G.</author><author>Jung, T. P.</author><author>Kindermann, S. S.</author><author>Bell, A. J.</author><author>Sejnowski, T. J.</author></authors></contributors><auth-address>Howard Hughes Medical Institute, Salk Institute for Biological Studies, La Jolla, California 92186-5800, USA. martin@salk.edu</auth-address><titles><title>Analysis of fMRI data by blind separation into independent spatial components</title><secondary-title>Hum Brain Mapp</secondary-title></titles><periodical><full-title>Hum Brain Mapp</full-title></periodical><pages>160-88</pages><volume>6</volume><number>3</number><keywords><keyword>*Algorithms</keyword><keyword>Artifacts</keyword><keyword>Brain Mapping/*methods</keyword><keyword>Computer Simulation</keyword><keyword>Head Movements/physiology</keyword><keyword>Humans</keyword><keyword>Linear Models</keyword><keyword>Magnetic Resonance Imaging/*methods</keyword><keyword>Reference Values</keyword><keyword>Reproducibility of Results</keyword><keyword>Signal Processing, Computer-Assisted</keyword><keyword>Time Factors</keyword></keywords><dates><year>1998</year></dates><isbn>1065-9471 (Print)&#xD;1065-9471</isbn><accession-num>9673671</accession-num><urls></urls><custom2>PMC6873377</custom2><electronic-resource-num>10.1002/(SICI)1097-0193(1998)6:3&amp;#x0003c;160::AID-HBM5&amp;#x0003e;3.0.CO;2-1</electronic-resource-num><remote-database-provider>NLM</remote-database-provider><language>eng</language></record></Cite></EndNote>(5) MELODIC 3.0 was run on FEAT in which single subject 4D data sets were decomposed into different spatial and temporal components for manual interpretation using automatic dimensionality estimation. Components were viewed on FSLeyes visualization tool in melodic mode (v1.3.0 HYPERLINK "https://fsl.fmrib.ox.ac.uk/fsl/fslwiki/FSLeyes"https://fsl.fmrib.ox.ac.uk/fsl/fslwiki/FSLeyes) where components were inspected and labeled according to guidelines by Griffanti et al. ADDIN EN.CITE  ADDIN EN.CITE.DATA (6) Spatial, time series, and spectral features were inspected to identify common artefacts and remove them using a regression-based filter.
	Time-series analysis using the general linear model was implemented with FILM (FMRIB's Improved Linear Model) with local autocorrelation correction.(7) The hemodynamic response was modeled using a gamma convolution (SD = 3 s; mean lag = 6 s) of the stimulation block. 
	Whole brain processing: Functional volumes were normalized to the Montreal Neurological Institute (MNI152) brain template for whole brain analyses of subjects at group-level and within-group. Whole brain group activation maps were created by FEAT. Fixed effects contrasts were generated using FEAT’s FLAME (FMRIB’s Local Analysis of Mixed Effects) to investigate for changes across MRI sessions, before and 4-6 weeks after BoNT-A. The time between the first and second MRI sessions ranged between 4-22 weeks. The locations of results were identified using the Harvard-Oxford Subcortical and Cortical atlases implemented within FSL.
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