Supplemental materials

Title: Thalamocortical dysconnectivity in knee osteoarthritis
Medications for all patients with knee osteoarthritis
The medications for all patients with knee osteoarthritis were recorded. Nine patients were untreated. Three patients took oral painkillers (i.e., Nonsteroidal anti-inflammatory drugs). Eleven patients were treated by intramuscular injection of sodium hyaluronate. Two patients took oral Chinese herbal medicine or plaster. Two patients selected physiotherapy, acupuncture, or massage.

Supplemental Table 1 Structures included in 8 cortical regions of interest obtained from atlas in FMRIB Software Library
	Cortical ROI
	Regions included
	Label

	Orbital frontal cortex
	Orbital Frontal cortex
	33

	
	Medial Frontal (Inferior part)
	25

	
	Subcallosal cortex
	27

	Medial frontal cortex
	Superior Frontal Gyrus
	3

	
	Cingulate Gyrus (anterior division)
	29

	
	Paracingulate Gyrus
	28

	Later frontal cortex
	Middle Frontal Gyrus
	4

	
	Inferior Frontal Gyrus Pars Opercularis
	5

	
	Inferior Frontal Pars Triangularis
	6

	
	Frontal Pole
	1

	
	Central Operculum
	42

	
	Frontal Operculum
	41

	Sensorimotor Cortex
	Precentral Gyrus
	7

	
	Juxapositional (Supplementary Motor Area)
	26

	
	Postcentral Gyrus
	17

	Parietal Cortex
	Angular Gyrus
	21

	
	Parietal Operculum
	43

	
	Superior Parietal Lobule
	18

	
	Precuneous
	31

	
	Supramarignal Gyrus (anterior)
	19

	
	Supramarginal Gyrus (posterior)
	20

	
	Cingulate Gyrus (posterior division)
	30

	Medial Temporal Cortex
	Parahippocampal Gyrus (anterior division)
	34

	
	Parahippocampal Gyrus (posterior division)
	35

	
	Temporal Fusiform Cortex (anterior division)
	37

	
	Temporal Fusiform Cortex (posterior division)
	38

	
	Temporal occipital Fusiform
	39

	Lateral temporal cortex
	Superior Temporal Gyrus (anterior part)
	9

	
	Superior Temporal Gyrus (posterior part)
	10

	
	Middle Temporal Gyrus (anterior part)
	11

	
	Middle Temporal Gyrus (posterior part)
	12

	
	Middle Temporal Gyrus (Temporo-occipital part)
	13

	
	Planum Temporale
	46

	
	Planum Polare
	44

	
	Temporal Pole
	8

	
	Inferior Temporal Gyrus (anterior)
	14

	
	Inferior Temporal Gyrus (posterior)
	15

	
	Inferior Temporal Gyrus (Tempero-occipital part)
	16

	
	Heschls Gyrus
	45

	Occipital Cortex
	Cuneal cortex
	32

	
	Intracalcarine Cortex
	24

	
	Supracalcarine Cortex
	47

	
	Lateral Occipital Gyrus (Superior part)
	22

	
	Lateral Occipital Gyrus (Inferior part)
	23

	
	Lingual Gyrus
	36

	
	Occipital Gyrus
	48

	
	Occipital Fusiform
	40


ROI, region of interest.
Supplemental Table 2 Demographical and clinical data of the subgroup of 27 healthy controls and 19 patients with knee osteoarthritis.

	Item
	Group
	P 

	
	HC
	KOA
	

	Number of all subjects
	27
	19
	

	Number of females (%)
	23 (85%)
	18 (95%)
	0.302

	Age (years)
	50.8 ± 8.0a
	54.2 ± 8.9
	0.29

	Age range (years)
	31 – 64
	39 – 68
	NA

	HAMD score
	3.6 ± 2.8
	5.3 ± 3.3
	0.012*

	VAS score
	
	4.5 ± 1.9
	NA

	SF-MPQ score
	
	12.6 ± 5.7
	NA

	Disease duration (years)
	
	7.7 ± 10.2 (1~40)
	NA

	RT_Neutral (ms)
	878 ± 101
	862 ± 86
	0.441

	RT_Interference (ms)
	1078 ± 135
	1127 ± 97
	0.039*

	Accuracy_Neutral
	0.94 ± 0.09
	0.92 ± 0.09
	0.286

	Accuracy_Interference
	0.87 ±0.16
	0.86 ± 0.14
	0.767


Abbreviations: HC, healthy controls; KOA, knee osteoarthritis; HAMD, Hamilton Depression; VAS, visual analogue scale; SF-MPQ, short-form McGill pain questionnaire; RT, reaction time, NA, not available; *: p < 0.05.

a mean ± standard deviation.

Supplemental table 3 Group differences of the area under curves of global topological metrics between healthy controls and patients with knee osteoarthritis

	Global Network Metrics
	Item
	HC
	KOA
	T
	P

	Small-World
	Clustering coefficient
	0.271±0.01
	0.265±0.036
	0.39
	0.7

	
	Gamma
	0.875±0.143
	0.861±0.167
	0.06
	0.95

	
	Lambda
	0.491±0.012
	0.481±0.065
	0.62
	0.54

	
	Shortest path length
	0.857±0.037
	0.839±0.117
	0.56
	0.56

	
	Sigma
	0.78±0.128
	0.77±0.149
	0.12
	0.9

	
	SmallWorldness(γ/λ)
	1.78±0.31
	1.79±0.29
	-0.04
	0.97

	Network Efficiency
	Global efficiency
	0.257±0.007
	0.253±0.034
	-0.86
	0.4

	
	Local efficiency
	0.343±0.008
	0.337±0.045
	0.04
	097


The results suggested no significant between-group differences for comparisons of the area under the curve of global metrics among healthy controls and patients with knee osteoarthritis after Bonferroni correction. Metrics were mean ± standard deviation. Abbreviations: HC, health controls; KOA, knee osteoarthritis.

Supplemental Table 4 Results from correlation analysis in patients with knee osteoarthritis

	Clinical measures
	Resting-state functional connectivity
	Gray matter density
	Task-related functional connectivity
	Effective connectivity

	
	MFC-thalamus
	Sensorimotor-thalamus
	Right PFC
	MFC-thalamus
	Sensorimotor-thalamus
	Left sensorimotor-thalamus
	Right thalamus-sensorimotor

	
	R1
	P1
	R2
	P2
	R3
	P3
	R4
	P4
	R5
	P5
	R6
	P6
	R7
	P7

	VAS scores
	-0.649
	< 0.001
	-0.035
	0.863
	-0.09
	0.653
	0.297
	0.074
	-0.119
	0.483
	-0.095
	0.512
	-0.082
	0.572

	SF-MPQ scores
	-0.456
	0.001
	0.157
	0.434
	0.008
	0.968
	0.044
	0.797
	0.006
	0.970
	-0.147
	0.307
	0.058
	0.691

	Disease duration
	0.283
	0.06
	-0.03
	0.879
	0.167
	0.405
	0.231
	0.170
	-0.418
	0.01
	-0.241
	0.092
	-0.167
	0.247

	HAMD
	-0.013
	0.929
	0.248
	0.213
	0.196
	0.328
	0.243
	0.147
	-0.461
	0.004
	-0.312
	0.016
	-0.06
	0.552


RsFC, resting-state functional connectivity; MFC, medial frontal cortex; PFC, prefrontal cortex; VAS, visual analogue scale, SF-MPQ, short-form McGill pain questionnaire; HAMD, Hamilton Depression. R1, R2, R3, R4, R5, R6, R7 represent the correlation coefficients between the MR measures and clinical data in patients with knee osteoarthritis.
