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47.5%9, HFEEE I T RE AT R, R T A S S R
B, ARG R FYAYT KOA B 13 A bR RS 5
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ABR RIS BE B T IR 1897 1 W (Kellgren-Law-
rence, K-L)7r& 1 — M & 1EIRTT X 4, /N i B
T 1 9 AU WABIEE T K-Lag IV o B & T Wi
% WS RAAE IR KL | N5 KOA, 1—
W25 R EE KOA, T IV 28 R B2 32 KOAM . IV R il 42 i
BEARARBFRAEZ — , T A AR AT ARG TBL T A
NS ATEE KOA IIRYT o B0, A B & D AR fRsFif
I7XT K-L 4390 IV 9 1) JR B R ICRCRE A" . a5 Hh B2 KOA
SEAE R T IO ] R R 3 T IS A R RO
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AR AR AT W B TR T K-L 434 IV i 22
NSRS A W BUT F E 5 KOA B H AN IE k%
M IEIAIT WA . Namba H 29457 18 il K-L 434 Il —
IV KOA 5 34, B3 PR B 143 (numeric  rat-
ing scales, NRS)HFELE T34 7.5 705 % 3 41, HA A0
JER B(EAT B 3Tt . PR T A E A 1 KOA B 1
PERA B MGEVE A . Kim ED 2842 RIS B ik ol =
(low-intensity pulsed ultrasound, LIPUS)EEA 28 Bz #i25 o fl
BORYT 40 B K-L 4 I— IV G B8 JR)T 5 BRI I AL
FEA AL BE 3 (visual analogue scale, VAS). VG Z: Kig 57 vg
T R 22 27 R P43 (western ontario and McMaster
universities osteoarthritis index, WOMAC) -4} i & i /L,
HEsdiicsy B A S AeE . R, HAT45 1> KOATEIE
FE P AR 75 I S AT AR IR 1 A A RO TR, R
ARMRIEA K-L 20 TR AT X7 ik 35 7 5 KOA 14" 21 1
ERIT F BN 0 2R RIBAAAEROIE 543Uk . & KI5
XTI T AR BUHERSF P30 A K e, 2019 J B %
TR p 2 R I RS mE L AR TR T AR T REZ 1)
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A W

2 AR EE
2.1 #ELEAFT ) (continuous ultrasound, CUS)

T8 32 F i RAF 5 o, R 20 £ P A e P A A X
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FXT F L AMER RSN, PUS J2 15— 22 Ao s a] A& H 9
AT TAE , HIA TP RO 2w 1) FHE SN , 3l A
et AL SR EEVE Y, BRAE R A TRYT OA LU FHER
AR RIS A TSR, A IR B S R
TR AT J7 B L, T AR TR A G R i 25 2 R B A i o
T, TR BIRZ AL, 2019 AR BR-E ST 5 s tH Y
KOA $8 R AT 1 = 8 75 1T 7 O AN e BRI, i
B TE (RIS I S5 20 T 8 8 2 3 P S g ) R 8 K o e
(low-intensity pulsed ultrasound, LIPUS). WF55& 11T Wi)n
% B LIPUS AMLAEM 3 VAS . WOMAC , 78 7R I BE 15 4005 I
KATVESy , I W T T T BT 3l A 5 LA KA AT
S T A AT RE T X Bk 5 CUS AR I T —
O O RIE IS R 22 5, Yildiz SK 5 Cakir S
CUS 5 LIPUS #E47x5 B, 45 5 & PR R] AR i i
FBHE L B O IR BB A TR DT (R IR 22 S5 010
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B2 LIPUS BVGTT IS TE R BAEf b 7 AT WFTE & TT
TRIRZE LIPUS X THCE VE . B s i 5 3= B ik b i
P BB A B S O Ol 1B 42 KOA Ry #EJED ™, TS
Loyola Séanchez A %% 10 44 K-L 55411 1112 1) KOA 4%
AT T 3 BIIETT AH S SR 1) MR I 3 E i
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2.3 IR 5] 5 2 4 7S (magnetic resonance-guided fo-
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54 R BN ZR 5 B P+ N BRI 7% LU JE R I A A%
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Huang MH %564 140 1] 1 B KOA JR #4324 41 - 5538
W3R PUSHEESR L I 2R PUSHAE SR I Z-+i78 W] B R 12
S XA, ST T T HUS & B 3 AR R TR B
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3.3 ARG A I
330 IS 2 B e v . BT, 28 R A 2 I
(transcutaneous electrical nerve stimulation, TENS)Jt & i
FEIRTT KOA TEREE Wy FG S v iz T T8 , (H AR 4 Bk
Z AR IEYE 2 FE, Kim ED . Boonhong J A & Sang-
tong K& =544 CUS . PUS 5 TENS HEAdH , (H R 3
SPRSOFAE T Bl i P I . 3 3 ZR TR 2 LA 45 75 I 0k
& TENS & TSP AR E " 45t 55—, il B i A
151, 3% 5 TENS B H 1 DA OG5, 27 50 T4 R 2H e 45
242 W7 L 193RI (GE J2 AR B TR T RCR AR B AT A E
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W8 I YRR, P-4 4 2 JH—8 JAl , AT R A ik )
TENS fre A 7R B 2 o PRt , 2SR 56UF US+TENS (1)
YER 75 B3 3 BT i RCT
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TSR S A RN A T BT RCR , HIRE Bk nh
R R S 2R 25+ HAB W IR TR YT+ N B RE VI 2R T
SRR B, TP ERIRYT KOA WA — e Y7 8k, il s 7% |
ST, HHR A 25 5 R 2R YT IR A R RTm
S AL TR R A, 2R R R A S AR IR T 4 AR B T o
VU2 A FES I HL A

S LRk

[1] Wallace 1J, Worthington S, Felson DT, et al. Knee osteoar-
thritis has doubled in prevalence since the mid-20th century
[J]. Proc Natl Acad Sci USA,2017,114(35):9332—9336.

[2] EX VY KRR, 45 40 & DL I R MR Y 58
B TA) 2 FIR DL 2 [T]. A 9 06 T AR 2R, 2019, 12(7) :
528—532.

402

www.rehabi.com.cn

[3]

(4]

(3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

B BT U0 T b DR SCY A B TRA T S R A D). o
FE DA bR B, 2016,7(12): 9—11.

Kumar H, Pal CP, Sharma YK, et al. Epidemiology of
knee osteoarthritis using Kellgren and Lawrence scale in In-
dian population[J]. J Clin Orthop Trauma,2020, 11(Suppl 1):
S125—S129.

R TP, A A v [ R OGN SR U T A R B
RG] ERIEE 224, 2018, 18(2) : 134—142.

XUMS WA BRI, 4 T AR B R R AT AT ).
FPREES,2012,33(12):2576.

Fu SC, Shum WT, Hung LK, et al. Low-intensity pulsed
ultrasound on tendon healing: a study of the effect of treat-
ment duration and treatment initiation[J]. Am J Sports Med,
2008,36(9):1742—1749.

Cook SD, Salkeld SL, Patron LP, et al. The effect of
low intensity pulsed ultrasound on autologous osteochondral
plugs in a canine model[J]. Am J Sports Med, 2008, 36(9):
1733—1741.

SRR, Rk R TR IS A PR YT IR DG T R A I R
SREL[T]. w2 25 5412, 2014, 11(6) : 84—86.

Kellgren JH, Lawrence JS. Radiological assessment of os-
teo-arthrosis[J]. Ann Rheum Dis, 1957, 16(4):494—502.
Luksurapan W, Boonhong J. Effects of phonophoresis of
piroxicam and ultrasound on symptomatic knee osteoarthritis
[J]. Arch Phys Med Rehabil,2013,94(2):250—255.

Namba H, Kawasaki M, Izumi M, et al. Effects of MRg-
FUS treatment on musculoskeletal pain: comparison be-
tween bone metastasis and chronic knee/lumbar osteoarthritis
[J]. Pain Res Manag,2019,2019:4867904.

Kim ED, Won YH, Park SH, et al. Efficacy and safety
of a stimulator using low-intensity pulsed ultrasound com-
bined with transcutaneous electrical nerve stimulation in pa-
tients with painful knee osteoarthritis[J]. Pain Res Manag,
2019,2019:7964897.

Bannuru RR, Osani MC, Vaysbrot EE, OARSI
guidelines for the non-surgical management of knee, hip,
and polyarticular osteoarthritis[J]. Osteoarthritis
2019,27(11):1578—1589.

Ozgonenel L, Aytekin E, Durmusoglu G. A double-blind
trial of clinical effects of therapeutic ultrasound in knee os-
teoarthritis[J]. Ultrasound Med Biol,2009,35(1):44—49.
Yang PF, Li D, Zhang SM, et al. Efficacy of ultrasound
in the treatment of osteoarthritis of the knee[J]. Orthop
Surg,2011,3(3):181—187.

Yegin T, Altan L, Kasapoglu Aksoy M. The effect of ther-
apeutic ultrasound on pain and physical function in pa-
Ultrasound Med Biol,

et al.

Cartilage,

tients with knee osteoarthritis[J].
2017,43(1):187—194.

Draper DO, Klyve D, Ortiz R, et al. Effect of low-inten-
sity long- duration ultrasound on the symptomatic relief of
knee osteoarthritis: a randomized, placebo-controlled dou-
ble-blind study[J]. J Orthop Surg Res,2018,13(1):257.
Jamtvedt G, Dahm KT, Christie A, et al. Physical thera-
py interventions for of the
knee: an overview of systematic reviews[J]. Phys Ther,
2008, 88(1):123—136.

Crane JD, Ogborn DI, Cupido C, et al. Massage therapy

patients with osteoarthritis



FHALGES 1L 202200, 537,553

(21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(321

[33]

[34]

attenuates inflammatory signaling after exercise-induced mus-
cle damage[J]. Sci Transl Med,2012,4(119):119ral3.
Montgomery L, Elliott SB, Adair HS. Muscle and tendon
heating rates with therapeutic ultrasound in horses[J]. Vet
Surg,2013,42(3):243—249.

Ozgonenel L, Okur SC, Dogan YP. Effectiveness of thera-
peutic ultrasound on clinical parameters and ultrasonograph-
ic cartilage thickness in knee osteoarthritis: a double-blind
trial[J]. J Med Ultrasound,2018,26(4): 194—199.

Jia L, Chen J, Wang Y,
pulsed ultrasound affects

et al. Focused low-intensity
extracellular matrix degradation
via decreasing chondrocyte apoptosis and inflammatory me-
diators in a surgically induced osteoarthritic rabbit model
[J]. Ultrasound Med Biol,2016,42(1):208—219.

Nam KW, Seo DY, Kim MH. Pulsed and continuous ul-
trasound increase chondrogenesis through the increase of
heat shock protein 70 expression in rat articular cartilage
[J]. J Phys Ther Sci,2014,26(5):647—650.

Speed CA. Therapeutic ultrasound in soft tissue lesions[J].
Rheumatology (Oxford),2001,40(12):1331—1336.

Bannuru RR, Osani MC, Vaysbrot EE, OARSI
guidelines for the non-surgical management of knee, hip,
Osteoarthritis

et al.

and polyarticular osteoarthritis[J].
2019,27(11):1578—1589.

Jia L, Wang Y, Chen J, et al. Efficacy of focused low-in-
tensity pulsed ultrasound therapy for the management of

Cartilage,

knee osteoarthritis: a randomized, double blind, placebo-
controlled trial[J]. Sci Rep,2016,6:35453.

Rodriguez- Grande EI, Osma-Rueda JL, Serrano-Villar Y,
et al. Effects of pulsed therapeutic ultrasound on the treat-
ment of people with knee osteoarthritis[J]. J Phys Ther Sci,
2017,29(9):1637—1643.

Tascioglu F, Kuzgun S, Armagan O, et al. Short-term ef-
fectiveness of ultrasound therapy in knee osteoarthritis[J]. J
Int Med Res,2010,38(4):1233—1242.

Cakir S, Hepguler S, Ozturk C, et al. Efficacy of thera-
peutic ultrasound for the management of knee osteoarthri-
tis: a randomized, controlled, and double-blind study[J].
Am J Phys Med Rehabil,2014,93(5):405—412.

Yildiz SK, Ozkan FU, Aktas I, et al. The effectiveness
of ultrasound treatment for the management of knee osteoar-
thritis: a randomized, placebo-controlled, double-blind study
[J]. Turk J Med Sci,2015,45(6):1187—1191.

Cook SD, Salkeld SL, Popich-Patron LS, et al. Improved
cartilage repair after treatment with low-intensity pulsed ul-
trasound[J]. Clin Orthop Relat Res, 2001, (391 Suppl):
S231—243.

Zhang ZJ, Huckle J, Francomano CA, et al. The effects
of pulsed low-intensity ultrasound on chondrocyte viability,
proliferation, gene expression and matrix production[J]. Ul-
trasound Med Biol,2003,29(11):1645—1651.

Miyamoto K, An HS, Sah RL, et al. Exposure to pulsed
low intensity ultrasound stimulates extracelular matrix me-
tabolism of bovine intervertebral disc cells cultured in algi-
nate beads[J]. Spine (Phila Pa 1976), 2005, 30(21): 2398—
2405.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Loyola Sanchez A, Ramirez Wakamatzu MA, Vazquez Za-
mudio J, et al. Efecto del ultrasonido terapéutico pulsatil
de baja intensidad sobre la regeneracion del cartilago articu-
lar en pacientes con gonartrosis de segundo y tercer grado
[Effect of low- intensity pulsed ultrasound on regeneration
of joint cartilage in patients with second and third degree
osteoarthritis of the knee] [J]. Reumatol Clin, 2009, 5(4):
163—167.Spanish.

Loyola-Sanchez A, Richardson J, Beattie KA, et al. Ef-
fect of low-intensity pulsed ultrasound on the cartilage re-
pair in people with mild to moderate knee osteoarthritis: a
double-blinded, randomized, placebo controlled pilot study
[J]. Arch Phys Med Rehabil,2012,93(1):35—42.

BRI, AR AR JEE R el P AT A I G T AR
S AT HCR B (0], b I SUD RIS, 2019, 23(3): 348—
353.

il SN 7kt S 3 SUIP VR S V1) S SR E R = SR TP
RO G T R Lt KB 2 11 3 AR [I]. R 22U
FRAFSE SIGIRRHEE ,2011,15(11): 1941—1944.

Hurwitz MD, Ghanouni P, Kanaev SV, et al. Magnetic
resonance-guided focused ultrasound for patients with pain-
ful bone metastases: phase Il trial results[J]. J Natl Can-
cer Inst,2014,106(5):dju082.

Izumi M, Ikeuchi M, Kawasaki M, et al. MR-guided fo-
cused ultrasound for the novel and innovative management
of osteoarthritic knee pain[J]. BMC Musculoskelet Disord,
2013,14:267.

Brown GA. AAOS clinical practice guideline: treatment of
osteoarthritis of the knee: evidence- based guideline, 2nd
edition[J]. J Am Acad Orthop Surg,2013,21(9):577—579.
Zhang W, Doherty M. EULAR recommendations for knee
and hip osteoarthritis: a critique of the methodology[J]. Br
J Sports Med,2006,40(8): 664—669.

Luksurapan W, Boonhong J. Effects of phonophoresis of
piroxicam and ultrasound on symptomatic knee osteoarthritis
[J]. Arch Phys Med Rehabil,2013,94(2):250—255.

Boyaci A, Tutoglu A, Boyaci N, et al. Comparison of
the efficacy of ketoprofen phonophoresis, ultrasound, and
short- wave diathermy in knee osteoarthritis[J]. Rheumatol
Int,2013,33(11):2811—2818.

Meshali M, Abdel-Aleem H, Sakr F, et al. Effect of gel
composition and phonophoresis on the transdermal delivery
of ibuprofen: in vitro and in vivo evaluation[J]. Pharm
Dev Technol,2011,16(2):93—101.

Raynauld JP, Buckland-Wright C, Ward R, et al. Safety
and efficacy of long-term intraarticular steroid injections in
osteoarthritis of the knee: a randomized, double-blind, pla-
cebo- controlled trial[J]. Arthritis Rheum, 2003, 48(2): 370—
3717.

Wada J, Koshino T, Morii T, et al. Natural course of os-
teoarthritis of the knee treated with or without intraarticu-
lar corticosteroid injections[J]. Bull Hosp Jt Dis, 1993, 53
(2):45—48.

Haddad IK. Temporomandibular joint osteoarthrosis: histo-
pathological study of the effects of intra-articular injection
of triamcinolone acetonide[J]. Saudi Med J,2001,22(2):180.

www.rehabi.com.cn 403



Chinese Journal of Rehabilitation Medicine, Mar. 2022, Vol. 37, No.3

[49] Wernecke C, Braun HJ, Dragoo JL. The effect of intra-ar-
ticular corticosteroids on articular cartilage: a systematic re-
view[J]. Orthop J Sports Med,2015,3(5):2325967115581163.

[50] Falconer J, Hayes KW, Chang RW. Effect of ultrasound
on mobility in osteoarthritis of the knee. a randomized clin-
ical trial[J]. Arthritis Care Res,1992,5(1):29—35.

[51] Huang MH, Yang RC, Lee CL,
of integrated therapy for patients with knee osteoarthritis
[J]. Arthritis Rheum,2005,53(6):812—820.

[52] Huang MH, Lin YS, Lee CL, et al.
to increase effectiveness of isokinetic exercise for knee os-
teoarthritis[J]. Arch Phys Med Rehabil, 2005, 86(8): 1545—
1551.

[53] Turner PA, Whitfield TW. A multidimensional scaling anal-
ysis of the techniques that physiotherapists use[J]. Physioth-
er Res Int,1997,2(4):237—254.

[54] Boonhong 1J,
sound combined transcutaneous electrical nerve stimulation

et al. Preliminary results

Use of ultrasound

Suntornpiyapan P, Piriyajarukul A. Ultra-

(UltraTENS) versus phonophoresis of piroxicam (PhP) in
symptomatic knee osteoarthritis: a randomized double-
blind, controlled trial[J]. J Back Musculoskelet Rehabil,
2018,31(3):507—513.

[55] Sangtong K, Chupinijrobkob C, Putthakumnerd W, et al.
Does adding transcutaneous electrical nerve stimulation to
therapeutic ultrasound affect pain or function in people

with osteoarthritis of the knee? a randomized controlled trial

[J]. Clin Rehabil,2019,33(7):1197—1205.

é“"

AP RN IA R IS RE e AR R B

b4 I ¢ S/ N/

A P RERERTAR T UL, 5 538 gl et FA KN )
RESE 2 0 I, oA A 1 F- 2 0 5y 55.9% . BF
FERWY IR, FE L P T 2 R R A A i5 3 D) B
MMk 2 A T E W, 28 5 DA RS (post-stroke  cogni-
tive impairment, PSCI)Zf8Miz &2 6 1~ H Wil
BRI, I35 BN H RERH2 Wb U 19— R AV ZEAAE , SRR I A
rh S5 IA R PR 2 TR A 1 DR SR DG R DA B 9 3 (W) R P Y

[56] Bjordal JM, Johnson MI,
electrical nerve stimulation (TENS) can reduce postopera-

Ljunggreen AE. Transcutaneous

tive analgesic consumption. a meta- analysis with assess-
ment of optimal treatment parameters for postoperative pain
[J]. Eur J Pain,2003,7(2):181—188.

[57] Paolillo FR, Paolillo AR, Jodao JP, el al. Ultrasound plus
low-level laser therapy for knee osteoarthritis rehabilitation:
a randomized, placebo- controlled trial[J]. Rheumatol Int,
2018,38(5): 785—793.

[58] Paolillo AR, Paolillo FR, Jodo JP, et al.
of ultrasound and laser on the pain relief in women with
hand osteoarthritis[J]. Lasers Med Sci,2015,30(1):279—286.

[59] Assis L, Milares LP, Almeida T, et al. Aerobic exercise
training and low level laser therapy modulate inflammatory

Synergic effects

response and degenerative process in an experimental mod-
el of knee osteoarthritis in rats[J]. Osteoarthritis Cartilage,
2016,24(1):169—177.

[60] Leal-Junior EC, Vanin AA, Miranda EF, et al. Effect of
phototherapy (low level laser therapy and light-emitting di-
ode therapy on exercise performance and markers of exer-
cise recovery: a systematic review with meta analysis[J].
Lasers Med Sci,2015,30(2):925—939.

[61] Borsa PA, Larkin KA, True JM. Does phototherapy en-
hance skeletal muscle contractile function and postexercise
recovery? a systematic review[J]. J Athl Train, 2013, 48(1):
57—67.

L5 s

FHIGHED, PSCI 5 4 H g A8 Ry 5 0 A I 1z P A7 5, R
UG 337 1 A 5t T N £ 4% (cognitive reserve, CR) N fif £
(brain reserve, BR)FIJTIAIA K™, PSCIZ &  FKkE it
SEPORTTE A AR B DORF RS 2 ST, TAH
fitt 28 AT DAL sh AN A2 2 v g RS g BRAGY 3, S LA A
FIRINE G 388 2o B2 5 > PR A S0 At 4 K TSR T B i Ak 2%
PSCI Y RA: , Sl R T U — 8 5 1wl

DOI:10.3969/.issn.1001-1242.2022.03.022
#ILETH - FH R A SRR 4T H (81672255)

1 B ERCF A R F B VLA R T, 2100295 2 FEREERMR2EEE—

(R R M m iR R EEBE); 4 lilfES
S —AEE R XV, Lo AR s ok H - 2021-01-06

404  www.rehabi.com.cn

s ERE (LR NRER); 3 st RS2 = Ml E b





