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Abstract

Objective: To observe the changes of pain, anxiety and regional homogeneity (ReHo) in patients with knee os-
ulation to relieve chronic pain in knee osteoarthritis.

Method: Thirty-eight patients with chronic pain from knee osteoarthritis(tKOA) were randomly assigned to the

training respectively. The intervention period was 3 times a week, 30min each time, for 12 consecutive weeks.
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None of the subjects received analgesics during the intervention period.Visual analogue scale(VAS) and hamil-
ton anxiety scale(HAMA) scores were performed before and after intervention, and resting state fMRI scans
were performed to analyze the differences between and within groups.

Result: After 12 weeks of intervention, VAS scores in both groups were improved (P<0.05), and the effect of

KOA patients right temporal pole: middle temporal gyrus,right Inferior temporal gyrus, right middle temporal
gyrus, right middle occipital gyrus, right rolandic operculum, right Insula, right calcarine fissure and surround-
ing cortex, right superior temporal gyrus, right supramarginal gyrus, right median cingulate and paracingulate
gyri, left median cingulate and paracingulate gyri, left supplementary motor area, right postcentral gyrus, right
precentral gyrus ReHo increase, compared with before (P<0.05).In the stationary squat group, there was an in-
crease in ReHo in the right fusiform gyrus in patients with KOA(P<0.05).The difference of ReHo between the
two groups before and after intervention showed that the changes of ReHo in the right median cingulate and
cant than those in the stationary squat group(P<0.05).Correlation analysis showed that there was a positive cor-
relation between pain and anxiety in patients with chronic pain (P<0.05).The activation peaks of right angular

gyrus, right median cingulate and paracingulate gyri were negatively correlated with pain degree, and positive-

ly correlated with anxiety degree (P<0.05).

Author's address Fujian University of Traditional Chinese Medicine, Fuzhou, Fujian,350003

B G5 4 (knee osteoarthritis, KOA) /& %4F
NI (D BETE 2052 BRI F 8 A0, 2 41
B SRR WY, R, 65 %5 K LA
AN 25% A 1ERR K118 Bl RS 45 KOA fiE
AR, T3 2050 484 AHERAHS I 1 4%, KOA /3%
B sz 380 18 PR & KOA B3 5 UL IR AE
RZ— KBRS R 8ok, L2 a5 RIG4%
R L, T 5 B AT A5 0 3y BB, i — 20 3 R
SR, (AL D7 1E 5 BT P IR BT, P50 S
Iz SIS

H AT, KOA & Wiy 7 Iy X 25 AR5 . T
AR RE ZFGRTT 7 L RE I 22 i KOA REIR , (HIEHE
AN RARF VR Z R, 18397 1L Re S i 35 5%
fit KOA 12 595 , B AR m #0787 AR
KOA By —Z e, [RINA AR L™, 510
2 () R Py =X B A8 22 A IR R 1T R G XT KOA
PP PR JERA . SR, B M L KOA JLAdfE R
5% RIS Ty 01 A O BRI R A 52 e T
] RAMEA , B5 G NI T T A 2 7 i e PR

GE S R SR e S & AN & I i D €
INFIAT A7 vk s sy P i e HACR  ZE IR IR e
% 1 25 Z2 it KOAMR LR S & ke A
KOA 18 VEPIR B G2 A I AR EARAE FIPILHI 6 A
W1, HETAPEAG TR bR DA R RN &, Bz 200 Bt
Y. IREWE LR 14 (functional magnetic reso-
nance imaging, fMRI)EF| M £1 8 F-EA HH
e v D B 00 A ik I A 7K T RS P S AR A
AR, H R8s 2z T 22 Mg s i s #/L i A0
T, AW BRI MR 2 il 2 8118 4
FE g KOA Mk P BV FAAIL o

1 #ERS5HE
1.1 WF5REX%

W BE 20204 5 H—2021 48 1 J , f@ e BE2h ok
SRR A S B T 12 AR T TSR A AL X A R
S RSE IR T R IBE T A E A E
G A . ASHFST C A5 204 v 15 24 K2 B B
2 ERBEFRZE 5124 E(2020KY-003-02)

www.rehabi.com.cn 1479



Chinese Journal of Rehabilitation Medicine, Nov. 2022, Vol. 37, No.11

NABRE : DAL 40 2 —75 % ; QFF 5 2018 il
(B RIZITIRM )W OB F L AT @&
AU R DG4 4 3 R DK i B[] K 34>
H# ; @5 Kellgren-Lawrance (K-L)432% I | I
G OB ZANER A . HERERTE : OATFE 9
ABRUER s QT & 58 A B FE Y A s O
B A G S A S B OGS s @A™
o I LR SO AR fE s @I 2 JH N2 24
PG HADIRTT s @ T AT, T BT AR A B
DI AT BHAE s OFFE MRIZERIEH

A3 gt T K 38 B2 WEAL M
22 19 9] KRS 19 9] . b 5 il 2 L IR HE 2
fMRI, i % 1461, 5¢ RO 9T 18 491 5 i B 4H R 2R 7 L A
SR s MRS B 3 1), 58 AT SE 16
i,

1.2 TRk

AL e E KA T R S S R
WA ) il e D o SR IBORE S IR R B X P 1 25 4
BEFTINGR A5G35 BERRAT e 4l B 4 s 34 = vk st
P HF B AT 553 BA sS4 IR
PR EE TR S il AR L S
JEH ISR . Dhikd ] b rp, B AR YR A BH1E
DU # 3z Sy i B ek B A B 3008 I ot ) )1
JEOU) 9 A AR 3 UK, B 30min, 2 12 A

Xof BEZH « SR P B R AT T 100, R Sl
SE, P3O R TR B8 ] I ) i 02 H 2 — R
5L M. ORI LR R, w25 it i
J AR 2 DL 450 U, AR T 300—60° Z 1], i w5 A
RE I ISR o o R I A B S, S IR I O 1 S
PR L ARG YT I R BIR B R N R A . B S
U E TAEZR RIRYT IR Sk, T 108 0 15
JEI 3 YR, BFUR 30min, 3ESE 12 Ao A 7 B e )
DLRR 7 J2%en LSRR JIK & B0 L, 5T B AR S, 1min,
ZIaEE %], HE BRI ZRET A F) 30min k.

TET R 1912 J& J5 fd1] VAS 5% \HAMA
RV, I TR DS T RERA R ST . LA B
SERES GAHI A E T IR AR IR 259
1.3 & SRR IRERITAG

Y I AL ot B 400 BF- 4372 (visual analogue scale,
VAS) Pl o B E B PRS2 W AU T bl

1480  www.rehabi.com.cn

RO 3 0 EhRIC 22 0] A4 B2 I 28 R B o i, 4K
FRERFRPIRR R PR FR R 0
G RTCIR 13 53 R , 4 70 —6 538 LLEH
753900 NAEH R, 10 73 A R

I IR 1 A FE 5 2% (Hamilton anxiety scale,
HAMA) A o i RALHG 144> Sz i £ EORE IR 1 751
H .o FEREFLE R Likert FTLPEIME : 050 N TCIEIR,
VA RRRE 2 00 e 34 MR, 400 e EE
TP N AR B R KA A FERIORS AR R R 4 o
AR AE AL S ILIA AT O LS PRI L A iE AR
FEMAPRIE NP5 T RG], R E=2950N
FEEEAR IR Br=21 40 W BAR IR BAr=14 00 A
RIS B=T 41, RTREA FRIE B < 70, TREEIE.
1.4 AT RER R

SRHVEITF Prisma 3.0 T REILIRIIHGI VG
T 6438 1B K HUA LD T . BEIR T
PR, BT B RN, e A R AR | Y 57
A T2 E R B B, ANERESE . T1HH S5 Bk
e &2 15 8] 2200ms, [81 357 15 [A] 2.48ms, 75 £f1 8°, )25
1.0mm, #LEF 230mm*230mm, #E [ 256 %256, R & K
/N(0.98%0.98x 1) mm’, 2% 160, #ESHMSE:
Jik B 8] 2000ms, =1 3% 15} [6] 30ms, % £ 90°, 25
3.6mm, FLEF (230x230) mm, 4 [ 64 x 64, 14 2 KN
(3.6x3.6x3.9)mm’, JZ#(37.
1.5 DhRemg IR g Bds A 3

fif F MRIcron #4447 I b gk Hias X% b, 7
MATLAB 2013b 358 T i F} DPABI A {4 "%} it )5,
BB AT ARG ZSBRET 10 ASBF[8] 4, B (a]
KE Sk E , 25 [AIAREL , 2R PR ERS IR I, 25
B S BR . 5 fER AN R B(KCC) T ]
¥ 51 AR AR 26 A~ 2 [a) Bt st 1] AR AL AR B , 2 05
B KCC B LAl i KCC 418 DL 3SR 1AL 14 S5 30
— (¥ (regional homogeneity, ReHo)[Xl, SPM 12
A BT P 2H ReHo s , 2L HL R FHFE X AR AR ¢
K6, 21 8] Fe R F WOk ST FEAS R G . B il e A
T IR 5 o845 J : FWE £ 1E , /K % K 3F P<0.005,
AR P<0.05 , Fe/IMA Z G4 68 FLAth 4 2L : Rk
1E R Z K P<0.005 , AHLKFE P<0.05.
1.6  Giil2#otr

i 1 SPSS20.0 AR A X — e B Rk A T8 1437



PHALE 4L 20024F HE 3T 11

P<0.05iNNZE A BB X HERRER A K
B LbAC A ) 22 57 o T BERMT G IR AR P
MSAEA K50, 2N R FH X FEAS e K 30 s ANAF
TR, 2RISR F Pk 7 PR AR AG 30, 2 P8 SR P O A
ARFRAG I o A O 23 BT < A A [ 980G 22 S ik IXC
ReHo W& AH , 115 W 4 2% T W a1 J5 VAS P43
HAMA P53 258, WHAT Ge T2 08 SO X AR 55— it

GORE I BEATAHSEE 234, VAS P 25 (-5 HAMA
PO ZEEREA TR R 3T o

2GR

2.1 A KOA PR A SR TRk L
THURT L 2 B A R VAS T4

HAMA P52 025 o B s L (P>0.05) , L3 1.

&1 ABRTHRATEZIRLLER

" 53 (1)) AR R VAS HAMA

415 bl 3 B8 (xts,%) [M(P25,P75),4E] [M(P25,P75),%}] (xts,4%)
Vgt 18 4 14 58.89+8.27 4(3,7.25) 3.5(2,5) 15.61+6.18
[t 16 1 15 58.38+8.26 3(2.25,6.5) 5(3,6) 17.69+8.03

T 50 IR U AE S 0 35 L P>0.05

22 KR SR FRIEAL

12 THG , a4 F 4 KOA 12 %I
B VAS PEor 3 35 T % (P<0.05) , H ) i & 41
VAS PE/r 28 A B i 2% (P<0.05) 5 12 & T-Hil G 5 i 4
ZH KOA 18 VE K Ji e 3% HAMA $E /0 B & F B (P<
0.05) , i EAH T P i J I PP o oK UL i 2 22 S (P>
0.05), L% 2,
2.3 4R — S b

T 12 e, 5 i 24 KOA 545 35ins - 35
S RN S 1010 o 1 N S 1 3 SR BT R S 1 v M B R S G
ST AN A O AR 2 R R U2 A e
0] A5 005 [m] A5 AR 5 s i [ 2 9 A 5
FHE B 1] 22 AN T2 B X A A g [T A e
JL I 5] 45 1 X ReHo (B %% T T Al 3 /i (P<0.05) , Ui,
K1, BEgH & B, KOA B A Bk 9] ReHo R 4%
TR N (P<0.05) , WK 2, 5 i 44 5w B
T J5 ReHo 22 {H LW K B, Z) i 424 KOA f &
AR AT N AN ST B Tl A A ED A AT L
] %5 1% [X. ReHo {EAE AL B I (P<0.05) , WLIEI 3. M4
ZSEIX L 3
24 MM

AHORAE 3BT A B, LTR80T 22 S i DX A A o T
A AN 253035 % 7] ReHo 484k 5 VAS $E43 28 4k 5
FUR & (P<0.05) , WL 4. 41 0] 346 22 5 Mg DX A i)
i 18] A7 0N 554070 A 12 ReHo 28k 5 HAMA P
437 A S IE A 56 (P<0.05) , LK 5. KOA B ¥ HA-
MA P28 10 5 VAS #0748 1k 52 1E A 56 (P<0.05)
TLIE 6.

K2 WHETFWAEIE VAS.HAMA JE4y L8]

. .. VAS[M(P25,P75),%7] HAMA (x£s,47)
AR Fme e TR
SmAA 18 3.5(2,5) 1(0,2.25)"  15.61+6.18 9.72+4.46"°
s 16 5(3,6) 4(2.25,5.75)% 17.69+8.03  17.5+8.92

1 D5 4 YRR He 8 P<0.05, Q) S B2 1 48 P<0.05

*R3 FABEHEMN.HE ReHo BT HILLE

fge Brodman A% WA s A T

= WK Kb X vz
iR 91 30 15 -30 5.322
SR 2 19 139 45 - 81 3 5.4264
D % 3 13 68 45 -6 3 6.0425
G4 71 0 -75 30 4.0202
IR ARR S 178 66 -36 21  6.449
DA 31 124 3 -42 36  6.0785
AR T 32 77 -6 21 42 4.6078
HIAHTES 40.3 95 48 -33 51 4.6049
s % 1 20 17 39 -15 -33 5.0261
ZH A% 1 31 21 3 -42 36 4.1127
ZH A% 2 16 39 -63 45 3.5588
2 F#% 3 16 21 -66 42 39727

T Dy 2R A 1 A DU, <30 [ A SR [0 5 5y Al 2e 2% 52
DR ] A R T ] 5 ) A 22 2R 0% 5 3 - A5 I T eyl = A A 55 2
ARZLHRR 3 4 - A DR R B B2 5 S0 2185 5 5 - A7 DUt Lol Ay
M2 1101 5 5 Sl 22 LA 5 6 « A AR S5 o i [ 2 A0 55 1o i
Il s 5y 2R 2075 5 7 - ZE b SEIB B X 5 5y S 2R 2058 5 8 < A I v ol
A 0 T S0 5 ISR 12 A DDBROR [T 5 LI 12 A7 AR S ity
00 5 FLITSER 2 - A 00 o] 5 R I3 3 A T [

3 itig

KOA &P A AR UL , IR A
SR S PR RT3 5 PR Mk X AVE AR G . ik
SRR (G B AL PR T BN X, AN LB, 5 i
T 15 KOA 18R f8 44 i &5 ReHo {ELIE AN, X %
B 5 1155 2 18 71 5 9 R O G X % Mk KOA 18 PR i
SR, KOA M2 ML 1) rh AR E FH ML 45— RO i

www.rehabi.com.cn 1481



Chinese Journal of Rehabilitation Medicine, Nov. 2022, Vol. 37, No.11

E1 S#H&EATHEIE ReHo EILE (KKAL)

B, 5 g T, BRiK S ReHo {H

ol {\

m—\ +3mm——\ me.\ ;p’___\ i

T Ef)”l @ “Hﬁ@ﬂﬁ%&%‘({ﬁi [N W@ﬂﬁ%&{%‘l(ﬁﬂﬂ%(FWE&T TRZIKT- P<0.005, 1]

Bk P<0.05, i/ IMAE E4E£68) .

SR ah , A A2 BRI )
246 i DX TS BA N L 2% BH R 4547 45 A
K DX 3T T RE = B W 4 2% R
KOA 2 P20 1 = ZEHLH . A
HAEE I ONHRAS R BBE ™, 1
KOA PSR B, BIA M 28 5
107 10 82 ) 14) L) i e Bt o PR AR B 1
ggg I N A, Xk IR R T
0.00 P PR P AL 19 52 2k, B
KOA 18 IR AL S s 2
HXAH G, 29 Je — 3 [ AH H.AE
FHPY, 38 sy 7 ik nlm g i sl 2 AL
PRI TR, 184 o sy sk JL A A
Ag LI LIS B 7, A RS Y
MU B S 2 Ay , 2 KOA 12k
PR, #h ez sl X R iE 8l W

3.22

2.15

0.00

0.00

0.00
0.00

E2 #F#iEZHTHEIS ReHo [EELES

Y80 TN B AR R I, 5 A
FHi)E , #h7eiz s X ReHo {H {2 #4

T A I 2 (R R G 0, 1 G R R BOE I8sss

A2 2%, BARSR B A PR BRI R PR i DX Ak
AR TR G A IR B i X, o —
AINEAR . BOAM LS SR Ge1e 0 A3
SRR PHAT 5, AN T 250 -2 R DA O 2% £ B 7 e,
TR, HIEE AL, KOA 18 PE& I B #H £ 4
PR, , N R DL s , BE— 23R 18
YA AR SN A R G . ATk

1482  www.rehabi.com.cn

053 hn, 5 1 4 KR SR VE S
' A FEE B X R E ARG .
01 2 TRV S FUL K i 4 0 507 1 2
020 R 5 T B B R
033 KOA M VEFIR . Mk Il 5 K 48
017 PESCIRIE RAT 5, AT ke I B
000 i 6% 53 2% % KOA 18 1 7 |
0.00 KOA 3 KA M #ek [ ReHo fH
0.00 AT THTHE 0, 2% OH R A R
0.00 (0] 4T 22 KO A B MR

0.00 gz sy ik L, 5 i
0.00 ZME RO . AR R B,

L AL S IFI E R Y )

MR ; Dy 2 RERS 5 2E i KOA 18

(ERZST %%‘Eﬁ?ﬁ , M I 250
FEIBSEUGEER . MRS R I, b i 2 B T
TR KM LR A I S A B 22 M X i 4
T, LR AR BUBAR [HE i 2s . 2R IA] F s
L, 524 KOA S8 A [m] RN S50 ik 1] 155
ZEARSC I IX. ReHo [ELS S B AT B 25 0 NI S5
FO I [ FRINA % R 5, B SN TA K



L 20224F 45378 45 111Y)

LI

3 HHETTHEIE ReHo & E L& (H4R i)

\ “‘/““\

)J‘)

Y Y
(w\) @

/‘ f\ /“\)

VE A0 € 1 2B (0 AR 4 5 8 (o TR ARG s

0.83

0.67

. 0.50

0.33

0.17

0.00
0.00

0.00

0.00

0.00

0.00

0.00

B4 AL A RMFENEREE ReHo 5 VAS 4RI X

0.2- % 0.2
@0 E -
o .
E = 0.1 °
g AR
& = or= - 0.467
z P=0.008
-02 . —
I S 3 4
VAS P43 VAS ¥-43
E5 AHMfE.ERNFSENSRE ReHo 5 HAMA 743 #9481
o
T
[}
2 =
& =
= S
& B
= AR
o i
= P<0.001
2 —_— — E-o.z e
15 -10 -5 0 5 10 15 Z15-10 -5 0 5 10 15
HAMA P53 HAMA 1143
A RDEBIAMZE BT 52— Gl gl i,

LRSS

AT —Ab R B FE O GRS RRES

Al REJE &) 1) 4 IR A
PR 1) = EEHLH
KOA 12 157 £ 35 K ik BRA
D28 B X D BE S8, 52 T 1 TR
PET R G PIR I HIVE R, N
S IR SR 7 P, I A I il i 4
PSS FP R B T
TR0 2% fift KOA M2 M, ik
(4 2E R ot 55 BRI I 4% S B
LT I G K 22 ] 1 ) 8 3% 2
HERRAOE™, Z AT SE & B, A
HIYNER ISy b7 LR B sl 7 ik,
TN 15 28 R S DX (1) 2 5 R
5, 6 F KOA 18 1 P 1 2% fif 5L
TR, AR SE B, KOA &1
PRI R PR SR IREAR G, 52
RIAOAITE —30. AR %8R, 2 R34
115 22 5 i DX PR AR 55 0t i [ £
[] 25 1 2 A o6 il DX 3 s AR S
KOA 18 & i 5 8 R IE
/UUFH?Q DL g5t —uEse, 5
AT 22 L B I 25 AT R Y SR
1% 45 N 2% f A P VR T AT
e
ZE BTk, AW GEIE SE KOA
2 1 AR 119 7 B R B A REE AR
XK, Ty i 2 ] s R R R
I , H 5 s 2238 3L R AN 254
A 1T A T S5 A S X T
TR G2 g MR . W EAS
Y ge w4t ﬁ&ﬁﬂ%f’ﬁﬁ)ﬁi?fﬂﬁﬁ vAR
T B, BEHE R B 09T Ik R R
KOA 18 @Jﬁfﬁ{zﬂﬂm{ —Fl %
e P AR b, E— DR
Gy IR G RIIRLG . ILAh AT
FATAET BRI FEAR S/ NEA
JEZAb 2 5 IBESE R 2
RO Y o A N NN N

25 2 fi KOA

ENIi)SE W E= gRvEgrib] )7 SFgd €3 i )1 N
A RE R

1483

www.rehabi.com.cn



Chinese Journal of Rehabilitation Medicine, Nov. 2022, Vol. 37, No.11

El6 VASIES5HAMA iE45y 48 1

5H
°
4- °
L ]
R 31 *s
B
2 21 ®e [
e °
- 19 .'f ®
88 .
01 & e =042
P=0.012
-1 T T T T T 1
-15 -10 -5 0 5 10 15
HAMA -5
S 3Tk

[1] it ZANI, SERAT, 5. KRBOAYT RS W R RGN M
meta 73 AT[J]. HHEBEE B4R, 2015,30(5):483—489.

[2] Cottrell E, Roddy E, Foster NE. The attitudes, beliefs and
behaviours of GPs regarding exercise for chronic knee pain:
a systematic review[J]. BMC Family Practice,2010,11:4.

[3] Cross M, Smith E, Hoy D, et al. The global burden of
hip and knee osteoarthritis: estimates from the global bur-
den of disease 2010 study[J]. Ann Rheum Dis, 2014,73(7):
1323—1330.

[4] Burston JJ, Valdes AM, Woodhams SG, et al. The impact
of anxiety on chronic musculoskeletal pain and the role of
astrocyte activation[J]. Pain, 2019,160(3):658—669.

[5] Mibu A, Nishigami T, Tanaka K, et al. Difference in the
impact of central sensitization on pain-related symptoms be-
tween patients with chronic low back pain and knee osteoar-
thritis[J]. Journal of Pain Research, 2019,12:1757—1765.

[6] Tanaka R, Hirohama K, Kurashige Y, et al. Prediction
models considering psychological factors to identify pain re-
lief in conservative treatment of people with knee osteoar-
thritis: A multicenter, prospective cohort study[J]. J Orthop
Sci, 2020:25(4):618—626.

[7] Dilek¢i E, Ozkuk K, Kaki B. Effect of balneotherapy on
pain and fatigue in elderly with knee osteoarthritis receiving
physical therapy: a randomized trial[J]. Int J Biometeorol,
2019,63(12):1555—1568.

[8] Sekome K, Maddocks S. The short-term effects of hydro-
therapy on pain and self-perceived functional status in indi-
viduals living with osteoarthritis of the knee joint[J]. South
African Journal of Physiotherapy, 2019,75(1):476.

[9] Teixeira PEP, Zehry HI, Chaudhari S, et al. Pain percep-
tion in chronic knee osteoarthritis with varying levels of
pain inhibitory control: an exploratory study[J]. Scand J
Pain, 2020,20(4):651—661.

[10] ERRFS, RIC. S VEPR B B R S HAT S LR B 52
PERED]. hEEEEYAGE, 2020,35(3):366—369.

[11] Cruz-Almeida Y, King CD, Goodin BR, et al. Psychologi-

1484  www.rehabi.com.cn

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

cal profiles and pain characteristics of older adults with
knee osteoarthritis[J]. Arthritis Care Res (Hoboken), 2013,
65(11):1786—1794.

Li J, Yin S, Li R, et al. Baduanjin exercise for patients
with knee osteoarthritis: A protocol for systematic review
and meta-analysis[J]. Medicine, 2020,99(44):¢22963.

Ye J, Cai S, Zhong W, et al. Effects of tai chi for pa-
tients with knee osteoarthritis: a systematic review[J]. J
Phys Ther Sci, 2014,26(7):1133—1137.

Fan YZ, Wu YC, Wang JX, et al. Effect of Tuina exer-
cise on quadriceps femoris muscle strength of patients with
knee osteoarthritis[J]. Journal of Acupuncture and Tuina Sci-
ence, 2012,10(5):321—328.

Upadhyay J, Lemme J, Anderson J, et al. Test-retest reli-
ability of evoked heat stimulation BOLD fMRI[J]. J Neuro-
sci Methods, 2015,253:38—46.

Yan Chao-Gan, Zang Yu-Feng. DPARSF: A MATLAB tool-
box for "pipeline" data analysis of resting- state fMRI[J].
Front Syst Neurosci, 2010,4:13.

Parksl EL, Gehal PY, Balikil MN, et al. Brain activity for
chronic knee osteoarthritis: Dissociating evoked pain from
spontaneous pain[J]. Eur J Pain,2011,15(8):843.e1—14.
Pujol J, Martinez-Vilavella G, Llorente-Onaindia J, et al.
Brain imaging of pain sensitization in patients with knee
osteoarthritis[J]. Pain, 2017,158(9):1831—1838.

Liao X, Mao C, Wang Y, et al. Brain gray matter altera-
tions in Chinese patients with chronic knee osteoarthritis
pain based on voxel-based morphometry[J]. Medicine(Balti-
more), 2018,97(12):e0145.

Fomberstein K, Qadri S, Ramani R. Functional MRI and
pain[J]. Curr Opin Anaesthesiol, 2013,26(5):588—593.
Baliki MN, Mansour AR, Baria AT, et al. Functional reor-
ganization of the default mode network across chronic pain
conditions[J]. PLoS One, 2014,9(9):e106133.

Bartholdy C,Juhl C,Christensen R,et al. The role of mus-
cle strengthening in exercise therapy for knee osteoarthritis:
A systematic review and meta- regression analysis of ran-
domized trials[J]. Semin Arthritis Rheum,2017,47(1):9—21.
Bennell KL, Hunt MA, Wrigley TV, et al. Role of mus-
cle in the genesis and management of knee osteoarthritis
[J]. Rheum Dis Clin North Am, 2008,34(3):731—754.
Kucyi A, Salomons TV, Davis KD. Mind wandering
away from pain dynamically engages antinociceptive and de-
fault mode brain networks[J]. Proc Natl Acad Sci USA,
2013,110(46):18692—18697.

Harrison R, Zeidan F, Kitsaras G, et al. Trait mindful-
ness is associated with lower pain reactivity and connectivi-
ty of the default mode network[J]. J Pain, 2019, 20(6):
645—654.

Liu J,Chen L,Tu Y,et al. Different exercise modalities re-
lieve pain syndrome in patients with knee osteoarthritis
and modulate the dorsolateral prefrontal cortex: A multiple
mode MRI study[J].Brain Behav Immun,2019,82:253—263.





