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Table e1 Labels of brain regions included in 6 bilateral a priori-defined cortical subregions 
 

Cortical ROI Regions included Label 

Prefrontal Cortex Frontal Pole 1 

 Superior Frontal Gyrus 3 

 Middle Frontal Gyrus 4 

 Inferior Frontal Gyrus (pars triangularis) 5 

 Inferior Frontal Gyrus (pars opercularis) 6 

 Frontal Medial Cortex 25 

 Subcallosal Cortex 27 

 Paracingulate Gyrus 28 

 Cingulate Gyrus (anterior division) 29 

 Frontal Orbital Cortex 33 

 Frontal Operculum Cortex 41 

 Central Operculum Cortex 42 

Motor Cortex Precentral Gyrus 7 

 Juxtapositional Lobule Cortex (Supplementary Motor Area) 26 

Somatosensory Cortex Postcentral Gyrus 17 

Parietal Cortex Superior Parietal Lobule 18 

 Supramarginal Gyrus (anterior division) 19 

 Supramarginal Gyrus (posterior division) 20 

 Angular Gyrus 21 

 Cingulate Gyrus (posterior division) 30 

 Precuneus Cortex 31 

 Parietal Operculum Cortex 43 

Temporal Cortex Temporal Pole 8 

 Superior Temporal Gyrus (anterior division) 9 

 Superior Temporal Gyrus (posterior division) 10 

 Middle Temporal Gyrus (anterior division) 11 

 Middle Temporal Gyrus (posterior division) 12 

 Middle Temporal Gyrus (temporo-occipital part) 13 

 Inferior Temporal Gyrus (anterior division) 14 
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 Inferior Temporal Gyrus (posterior division) 15 

 Inferior Temporal Gyrus (tempero-occipital division) 16 

 Parahippocampal Gyrus (anterior division) 34 

 Parahippocampal Gyurs (posterior division) 35 

 Temporal Fusiform Cortex (anterior division) 37 

 Temporal Fusiform Cortex (posterior division) 38 

 Temporal Occipital Fusiform Cortex 39 

 Planum Polare 44 

 Heschl’s Gyrus 45 

 Planum Temporale 46 

Occipital Cortex Lateral Occipital Gyrus (superior division) 22 

 Lateral Occipital Gyrus (inferior division) 23 

 Intra-calcarine Cortex 24 

 Cuneal Cortex 32 

 Lingual Gyrus 36 

 Occipital Fusiform Gyrus 40 

 Supra-calcarine Cortex 47 

 Occipital Pole 48 

Abbreviations: ROI=region of interests 
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Table e2 Demographic and baseline clinical characteristics of migraine without aura patients in each 

group 
 

 taVNS Group, n=33 

mean (sd) 

Sham Group, n=26 

mean (sd) 

Group comparison 

F/t/χ2
 p 

Age, y 30.0 (6.5) 31.0 (8.3) 0.469 0.64 

Gender, M/F 10/23 3/23 1.989 0.16 

Migraine days 4.0 (1.9) 4.0 (3.2) -0.011 0.99 

Pain intensity (VAS) 50.2 (14.5) 51.6 (15.2) 0.365 0.72 
Migraine attack times 4.0 (2.3) 3.8 (3.2) -0.249 0.80 

SAS 43.3 (6.2) 43.2 (5.0) -0.077 0.94 

SDS 43.9 (6.2) 44.6 (5.1) 0.421 0.67 

MSQ 57.1 (9.7) 55.9 (10.9) -0.439 0.66 

MSQ_RR 54.6 (15.3) 53.3 (15.3) -0.341 0.73 

MSQ_RP 66.7 (17.0) 67.3 (20.7) 0.128 0.90 

MSQ_EF 71.2 (17.8) 65.4 (19.8) -1.159 0.25 

Abbreviations: VAS=visual analog scale; SAS=Zung self-rating anxiety scale; SDS=Zung self- 

rating anxiety scale; MSQ=migraine-specific quality of life questionnaire; RR=role function- 

restrictive; RP=role function-preventive; EF=emotional function 
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Table e3 Resting-state functional connectivity results of 6 thalamic subregions seed-based 

analysis 
 

Seed 
Condition 

(Post > Pre) 
Region Voxels 

 MNI  Peak z 

value X Y Z 

Thalamic motor seed Real > Sham rACC/mPFC 269 -2 44 -20 3.80 

 Sham > Real None      

Thalamic somatosensory 

seed 

Real > Sham None      

 Sham > Real None      

Thalamic prefrontal seed Real > Sham None      

 Sham > Real None      

Thalamic parietal seed Real > Sham None      

 Sham > Real R_SMG/SPL 380 46 -34 48 4.43 

Thalamic temporal seed Real > Sham None      

 Sham > Real R_SPL/Precuneus 242 14 -56 62 3.52 

Thalamic occipital seed Real > Sham None      

 Sham > Real L_PoG 885 -46 -26 66 4.47 

  R_PoG 335 50 -28 62 3.54 

  R_SPL/PCu 240 14 -42 62 3.77 

Note: A threshold of voxel-wise p < 0.005 uncorrected and cluster-level p < 0.05 FDR corrected 

was applied for each thalamic seed functional connectivity comparison between real and sham 

taVNS. 

Abbreviations: R = right; L = left; rACC = rostral anterior cingulate cortex; mPFC = medial 

prefrontal cortex; SMG =supramarginal gyrus; SPL= superior parietal lobe; PoG = postcentral 

gyrus; PCu = precuneus 
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Figure e1 Multiple slices of thalamic subregions in axial and sagittal view 

Prefrontal thalamic seed 
 

 

Motor thalamic seed 
 

 

Somatosensory thalamic seed 
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Parietal thalamic seed 
 

 

Temporal thalamic seed 
 

 

Occipital thalamic seed 
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