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[ Abstract] Objective To evaluate the effect and safety of extracorporeal shock wave therapy (ESWT) for
knee osteoarthritis (KOA) and its effect on the articular cartilage. Methods Sixty-three persons with KOA were
randomly divided into an ESWT group (n=32) and a control group (n=31). Both groups received routine knee mus-
cle strength training, but the ESWT group was also given ESWT (a total of 2000 pulses at 8 Hz and 2.5 bar pressure)
once a week for four consecutive weeks. The control group was given sham therapy at 0.2 bar with the rest of the pa-
rameters the same as in the ESWT group. All of the subjects were assessed using a visual analogue scale (VAS) , the
Western Ontario and McMaster Universities Osteoarthritis Score (WOMAC) , the Lequesne Index and knee cartilage
T, values before as well as one and 8 weeks after the intervention. Results The average VAS score, WOMAC in-
dex, and Lequesne index of the ESWT group at 8 weeks after the treatment were significantly better than those before
the intervention, and significantly better than the control group’s averages. The T, values of the ESWT group at 8
weeks after the treatment were significantly better than before the intervention, though not significantly different from
those of the control group at that point. No serious adverse reactions occurred in either group, and all of the minor ad-

verse reactions had disappeared before the end of the assessment period. Conclusion ESWT can significantly im-
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prove the lower limb functioning of KOA patients, and its influence on knee cartilage is within the safe range.

[ Key words)

Extracorporeal shock wave therapy;

cartilage

Knee osteoarthritis ;

Lower limb function;  Articular

Fund program: A Shanghai Qingpu District Science and Technology Development Fund project ( grant no. 2016-

03)
DOI:10.3760/ cma.j.issn.0254-1424.2019.07.003

& 52715 & (knee osteoarthritis, KOA) & — Fl 45
2 WA E h B4R N B AT RE I B FHB ZZ PRy | 3
[ KOA RN 8.1% ", B FIEREAIZIR L ZE
HYSEIR , 56 [ B KOA S R B3t 1] 2020 4F 245 fin—
512, BT IAIT KOA M A RE , B G RsF
RIFAITF ARG 55 BAA R A8, 5 52 R 5% B4
K, B A

PRI w5 )% J7 15 ((extracorporeal shock wave thera-
py, ESWT) j&—Fugi B ol v B2 T B, 2 &
N TAEBE Ji 9 ki o ERRAR BRI AR | ANE
I HER A S AL B LB AR RO
[[IE R T B e B R P o R = 0 A £ e
WIS ST TR B2 /N OGS AT Pk e 1) T B Ay
fit, HAHT, T ESWT TR KOA Bl R TR
BABRT W IE 45 R 2N R ESWT A LLZE fif KOA JiE
AR L A Dol PG AR A6 1) 5t 75 B 55 ( T, -mapping ) W
ZEVEAL ESWT X G B s il . A58 B 7E
FIFREAEIR T, (E &AL A ESWT X B O 3CH 1 52
Wi, FFPEHT ESWT J697 KOA S35 By F i d a1k

MNEE5FHE

— WX G Mo

AERRE . DFF & A B 2 2 i FBHE 4145 2007 45
BRPRIZIAERE P I KOA LWitriE ; @4ERE 45~
80 % ,@H?;??é#f Y Kellgren-Lawrence ey N |
I 9 ; AR BEREFLIT- 4315 ( visual analogue scale, VAS)
P KT 4 5 s @ALLHT 3 A A REEZ AT 56
TAH KRB Y PG TT ; @85 HT 5T R 4SS i ot
BRI REOR, QB FAE R EA, A5
AR FE AN R E AR PR Z 5 2 e (AL HES zryllw-
yh-2016-006-001)

HEBRARE . O I A 52 OG5 D fig iy He e A
PP (R OC T 48 B IR B A5 A% A R
S5 ) s QMR DU A Bz KA 7K o | SRR B B ki 5 B
ERATIIE 2R P ATRE T s DIRYTHT 6 A H A T 5
FEST L s QBT AT MR A ; @& ™ 5 1400 1
BTV GG MRS N3 R GEEB BRI A

HE 2016 4F 9 A & 2017 4F 4 AR H Rl
= B A T X R RN R EBE R R R4 1122 B
FiE BB PRIER KOA B 63 1 R4S B 2 IRY7

1975 AN R, F BEALECF 2Rk 53 i ESWT 4. (32 i) #il
XTHRAL (31 f4]) . WSt b, 2 B E KA 1 Hl%k
I ESWT 204 1 15 B 35 DRIk ] [m) R rh iR o | B
AT 60 FI5ERL 12 ARG, 2 4B E M -
RIS IREFREL Y AR OB DG Kellgren-Lawrence
O RIG RGO 2 GE 127 3 i i, 22 S B TS
R (P>0.05) , RA AT HPE PRI 1,
R OATERS 2 AUEFH— RGO O0 UL

o ; P (f1) SRR PR E R
245 1% ] 7 ( & ) (x+s)
X 2 31 12 19 63.2+7.7 25.4+2.9
ESWT £H 32 11 21 62.5+£8.2 25.3+2.3
- o S YA A Kellgren-Lawrence 432% ( 51])
251 ik (A xes) % A
X IR 31 34.1£14.2 24 7
ESWT £H 32 34.7+15.4 23 9
ZORIT Tk

2 B F T IO L I 5, B AR 5 iR
AR BRICTT I, 21 AR /R, SRS PR IR Y
10 s, PR/ MR B H 3 4L %R, B4l 10
W ESNN S 4 J8, ESWT 20 5 R 3 1 EMS A7
Y Dolor Clast Master BHUIK i I 6 Y7 SUA TT , %) R
B EBR PR SIS R 0.2 bar, HARTGIT LT K
RIT AT ESWT A —2., BT,

ESWT IAY7 FEIR BRI OL T, B E M RN T30 Y7
PR BT B 90° JF: 78 43 % 8% OC 19 JE Bl K Bk, R T Ui i
B S B WP AL, THC S AR iC A I R
R ) B8 A B - vy RN IR - IR 3 B O R T
HEIMAEFRLE . TEARICAE S il PRk (15 mm)
ISPRRHRR G, AR5 R v AR S B BT R
BCE P A4 8.0 Hz, R J12 2.5 bar, thii R ELIE & hy
2000, Fif 1000 Y4470 45 45 AR i, 5 1000 KT
- BB AR B -BeE AR I 3, R 1 IRy Y
4K,

= IR bR

R FSUR B PEAL, P 8 0 583 2 4L LT A
1. B FIRITET JRYT S S R AGE 12 B, R VAS
N SN E TR RSN 2 S E
(Western Ontario and McMaster Universities osteoarthritis

score, WOMAC) """ 145 ZR 354 ( Lequesne index ) '"*'



- 496 - AR B S 22 S A ik 2019 4 7 45 41 %355 71 Chin J Phys Med Rehabil, July 2019, Vol. 41, No.7

O3 ARV 8 A DL S AR ITAG FE A5 (T, {E) X 2
HBAE AT RO E , Il sSE R R R R T R R
RN R,

1. VAS PF43 . FHORPEAL B #  r 5 R i
PEER T HE R —45 10 em B84 B Ac i “ e I
B (043, I A v o < TR A AZ R (10 43) , A
LRGPP iz E”, BRI A SR
JBAZ TR AR — AU A O R RIR RS Z i %
JEE W B3 WP P40, A B0 ey, I e FR 3 1) Sl
B

2. WOMAC P43 . 4045 5 AP0 W28, 2 Al
BT ADDIREW S, 24 NS, B 4
I3, 85196 41, A {E K, i £ 3R Y IR OG T ) e B
M,

3. BRAIEEOT5r ALHE 3 K53 (P NI %
BRI AATIE R H W AT TE ), & 24 41, PP
1o, VA R D RE AR

4. 1524 T, [EIE R E Siemens Verio 3.0T
FIREIEIRIN . BE T MRI A A RTRE 30 min, DI £-
HEERERES T HITHH ., Kant A T4 8T
Jo, B RN 2 S #E, T,-mapping B 1R S . TR
1680 ms, TE 43514 13.8 27.6 .41.4 .55.2 F1 69.0 ms,
AE 160 mmx 160 mm,%ﬁﬁiﬁ 384x384 ., AR T,-map-
ping FFHCE AL il %, HEE Tt/ — Je 8 A5 T,-
mapping [, \ITTALEEAS FCHE T, S5t E]

R B N AR 1 AN SR Z T, 2 454
V2 T JRE 8 DX 3l 0 H A )25 T %R Xk T, fH, 1155
ERE R X T, ¥ME., N Siemens TAEM; LAY
NUMARIS/7 HI SyngoMR B17 %4445 1 H:418 K03 A= 1
T,-mapping A&, iZ AR E AT DL i T, {8 7 25 (8] 43
A 1R,

B 1 HBFNT,-mapping B, FIZA)#75F R 48R XI5
VU Geitee ik
I SPSS 19.0 F AL BT A5 5dl E AT Ge 1 E 24 0y
BrAb PR, TR TR DA (22 ) Fom, I780FA 5 H 7853 )
FHEHE 19 3 m)¥697 73BT (intent to treat, ITT) J7 3% (A
T AR 58 AE T R B AN BB ) |, i BB ¢ 4

36 (A BT IRALT AT AEAS ¢ A3 , 4L 18] X J8 17 2 57
FEA K5 THECBORHZ HIX K, P<0.05TA K 22 5+
AR

# =X

— 2 LIRS A5 T P FE bR HL AR

IRITHT,2 LB 1Y VAS . WOMAC 12 £ 45 50T
SHEA I 2Z S TG FE X (P>0.05) , 555 i
o5 12 JRImE, 2 4H B VAS FIl WOMAC 4> S5 4H NG
JPRT LS, YA W R (P<0.05) . XIS 5 J& mt
4 PR AE B L PRI T AT IN A — B TR o B 25 5
TG X (P>0.05) % A% 12 JA N 28 ZR48 580,
DLz ESWT 4046 5 R AER 12 JRIIH A0 28 2R 48 88 W i
T HMNIRITHT (P<0.05) . 1fif H ESWT 4155 5 J& fil
5512 R4 bR 45 T HE A 2 B S ARG [R] s ] g %o R
PR, AR 22558 G225 L (P<0.05) , HELE 2,

R2 2 HBFH A E] A TSR AR UL

(x%s)
VA DEA Zs Azt

U V*‘f;;”\ Nomse ” ;gfﬁ% T, ffi(ms)
X HRZH

BITET 31 5.5+1.1 33.69.0 11.322.8  49.2+5.8

E5E 31 4.8+1.1° 29.19.5% 10.5£3.3  49.25.7

12 31 43£1.1° 24.5+10.1° 8.7+3.5°  49.1%5.8
ESWT 41

BITHT 32 53408 31.6+7.2 10.622.4  49.1%5.5

®BSHE 32 3.1+1.0" 14.5+6.8" 5.0£2.1°  49.2+5.6"

FI2E 32 2.3+1.1% 11.3£6.8* 3.9+2.7%  49.2+5.6"

T S PIBITRTELEL, * P<0.05 ; 5% FRZH [R] i 1) 2 LA, P<0.05

= 2 HEBAEIRIT R AR RE bR (T, H) L

RITHT,2 HAEEM T, HARZF LG E X
(P>0.05), %5 5 JAFIEE 12 AR, ESWT 9 T, 165
A NTRYT T HLER , 4 B T (P<0.05) , 1T X JREH T,
HSHNIBITITHLL , Z 5 LG22 X (P>0.05) ;2
E4E W T e T =2 | 5 R 29 =0
(P>0.05), PEILFE 2,

= TR

2 WHBE U — S AN RN (AN e ik &
21 KM AR EE ) | B XX O )R Y AT Az, H
B B, R T RRARAN B BRI T
ESWT 4 AN B 35 H SRR 0T Bl 22 (H 4L (] EL
BESBITEIHE X (P>0.05)

it it

H Al AR 3034 A1 KOA 195 8, LLZE w9 oL
HYIREZ IR AR T A2 06 B A KOA [ #H IR IT H
Bt AT B R BARBEMR PR AR A B (R H AR
R, AR, EEH TSR YT TR E B KOA



PR BEE R SRS A 2019 4E 7 H 4 41 %5 7] Chin J Phys Med Rehabil, July 2019, Vol. 41, No.7 - 497 -

BE L K, FoRAEIE R KOA B R AUR R STIG
57 FBLEA R &I IR E.,

A 20 20 80 ARARH TR YT B 45 41 L
1R ITCR] AT 18 M e e A g,
PUEL A Wi 2 B R Zhao ' A B AT
7~ ESWT 41 5 X AL A EE, AT fiff VAS . WOMAC 43
A RRIE B B T B, I8 UE T ESWT BB A &R YT
KOA, Lee %5150 %% ESWT 1 3% 38 ik 4 7k 5 38 J7
KOA FHfF o5 45 SR B, 2 R sUAL #E KOA YRR 4%
T, 25 LG22 L, B Imamura AL B B 5T A
RS b S TR AN RE A SR TT KOA B ISR
BITEE R X A 2 5 A . 50N Inamura 45
PR B FAPESS R, o] S5 HAOA T R & B/ (OUR
J7 3 UK) , ELIA YT HAS AY 38 5 AN 4 1T (S0 B 5 3
) A X,

AWFFREE R s ESWT B F 2 0 4 Y
RSN AT IS, VAS . WOMAC F128 ZR 48 50743 1
BELH NIRRT SO RRZH A B I 2l 3 ( P<0.05) , /R 7E
WU ST RV 2R Femli_L A ESWT 477 nl it —
H 2 KOA BH P , BGE A TThRE

Wang 2517l ] X 28 FULEZ ESWT X &1 &
KRR (52 | & PLE 2 ESWT 4109 K R R %
ESWT 2 B R B 1 RABATPE AR08, (il T X
2R ANBE R R B R A B T R
KT 32 BARFE RN =], Joik Ak, 1 MRI A
TR EHGEFEREAZIL 275 AL 58
LA, JR—FREA BUR R CE LA R A T B, 3K
BT K S B IR AL TR T A S5 48 1) 2 AR K B
SRR, #4515 MRI 55 s T,-
mappingAF A T, {EXFHCE K & A T 7 D vk g
R4 1) SRR T, (T S K S R R R
JE S A X 45 (A 4 2K B ZE LA O, B T, T R s
BRI E WA T, (AR A ESWT Xy
BOE RS ESWT 20 835 T, [EHA YT 1 I B3
(P<0.05) ,{H 5 %} B 2l 7 [a] sl ] 5 g, 2 R B se it
22 X (P>0.05) , 2 ESWT X 565 5 A7 A8 T i 5%
e (EA AR A E B . ABFSE 2 HERE A R
JL N 2R 8] b4 22 SR OR TR GE i 2E B L (P>0.05) , 1
ESWT 2440171,

Ha, s ey ik EAR N Tz (A HS R TP AILH
KFTLTERE, H W5 R ESWT REVE & M4 ¥k,
T N B B — S ARG A8 PN R AR TR S E 2
MOAZPTIR AN B B B 1 2 55 0 A8 A K sl 34 B P 1
A3 22 A BF ST ARIE  ESWT 0 B 56 7 W 5 Iy
— AL E A R D OB AN P T2, Kaweak
AP AT s AT T RAB AL I AT 45 R R

W IRIT B RIAITALE P YIRS AR R E2
D TR AT R R A s B R AR R
B B S A 5 5T R ACRE AR 1 Bl 2 06
ST P A SE % F MR B 322 022 o s i 0
FIFEIR  ESWT 41 A 515 45 R /R ESWT £33 il 4K 1
IBAS AN SZEE ESWT Xt KOA B Bia r ML 2
ik ks X A B R e R AR

AT AL TR o B N R, 2 R
HELR A SO IR B8, 2 R G EE L, K
BURE BOPIR IR IR R 21 BRI B v HU
BRI R PR A B RS R R
HIRYT

25 LPTIR JESWT X T2 ih B KOA [ &% 4]
SRR, T AR R O B BB BT IS ESWT
YRR A e, (AFE L N, A
g RVEHL T 829 KOA 3, XF ESWT T KOA
BE BT RIEAT T 12 FE RS, i R R 5T R %K
ESWTX} KOA H3# i K2 i F Xt T 8 2 KOA B
BITFRL A T — 2 B 58, ESWT AR IT IR
FRST B 2 5 H A v JC 5 — bR ifE, X F ESWT
FITRIT FLEFIGIT ML 0 IR AR R 2 AN 2, 1t
TIRA ISR

Z % X #t

[1] Tang X, Wang S, Zhan S, et al. The prevalence of symptomatic knee
osteoarthritis in China: results from the China Health and Retirement
longitudinal study[ J]. Arthritis Rheumatol, 2016, 68 (3) : 648-653.
DOI;10.1002/ art.39465.

[2] Lawrence RC, Felson DT, Helmick CG, et al. Estimates of the preva-
lence of arthritis and other rheumatic conditions in the United States.
Part I [J]. Arthritis Rheum,2008,58( 1) :26-35. DOI:10.1002/art.
23176.

[3] Marsh JD, Birmingham TB, Giffin JR, et al. Cost-effectiveness analy-
sis of arthroscopic surgery compared with non-operative management
for osteoarthritis of the knee[ J]. BMJ Open,2016,6 (1) :e009949.
DOI:10.1136/bmjopen-2015-009949.

[4] Wang CJ. Extracorporeal shockwave therapy in musculoskeletal disor-
ders[J]. J Orthop Surg Res,2012,7:11. DOI:10.1186/1749-799X-
7-11.

[5] Jiang Y, Tuan RS. Origin and function of cartilage stem/progenitor
cells in osteoarthritis[ J]. Nat Rev Rheumatol ,2015,11(4) :206-212.
DOI:10.1038/nrrheum.2014.200.

[6] Zhao Z, Jing R, Shi Z, et al. Efficacy of extracorporeal shockwave
therapy for knee osteoarthritis: a randomized controlled trial [ J]. J
Surg Res,2013,185(2) :661-666. DOI;10.1016/].jss.2013.07.004.

[7] Kim JH, Kim JY, Choi CM, et al. The dose-related effects of extra-
corporeal shock wave therapy for knee osteoarthritis[ J]. Ann Rehabil
Med,2015,39(4) :616-623. DOI;10.5535/arm.2015.39.4.616.

8] shAEBE2E SR h A 2o K15 VAT (2007 ) [ 1] 1148
BRHRER,2007,27(10) :793-796. DOI; 10.3760/].issn : 0253-2352.



- 498 - B I A SRR 2K 2019 4E 7 H45 41 555 7] Chin J Phys Med Rehabil, July 2019, Vol. 41, No.7

2007.10.016. 10.3784/j.issn.1674-1897.2006.02.014.

[9] B, RN E R RPCH WL IR T,-mapping AR5 X &9 [19] Mosher TJ, Dardzinski BJ. Cartilage MRI T2 relaxation time mapping
fOXT BRIFST [T, O 148 AN RF 24 A5 (B W), 2018,7(4) :726- overview and applications[ J]. Semin Musculoskelet Radiol, 2004, 8
727. (4) :355-368. DOI;10.1055/5-2004-861764.

[10] =) sk ARSI [ 1] AR T ARk 2 s (LT AR ) , 2014, [20] Tratinig S, Mamisch TC, Welsch GH, et al. Quantitative T2 mapping
8(2):34. of matrix-associated autologous chondrocyte transplantation at 3 Tesla

[11] Roos EM, Klissho M, Lohmander LS. WOMAC osteoarthritis index. an in vivo cross-sectional study[ J]. Invest Radiol,2007,42(6) .442-
Reliability, validity, and responsiveness in patients with arthroscopi- 448. DOI:10.1097/01.111.0000262088.67368.49.
cally assessed osteoarthritis. Western Ontario and MacMaster Universi- [21] Wang CJ, Wang FS, Yang KD, et al. Shock wave therapy induces
ties[ J]. Scand J Rheumatol, 1999,28(4) :210-215. neovascularization at the tendon-bone junction. A study in rabbits[ J].

[12] Lequesne MG. The algofunctional indices for hip and knee osteoarthri- J Orthop Res, 2003,21(6):984-989. DOI. 10. 1016/S0736-0266
tis[ J]. J Rheumatol, 1997,24(4) .779-781. (03)00104-9.

[13] Lluch Girbés E,Nijs J, Torres-Cueco R, et al. Pain treatment for pa- [22] Wang CJ, Wang FS, Yang KD. Biological effects of extracorporeal
tients with osteoarthritis and central sensitization [ J ]. Phys Ther, shockwave in bone healing: a study in rabbits[ J]. Arch Orthop Trau-
2013,93(6) :842-851.D0O1:10.2522/ptj.20120253. ma Surg, 2008,128(8) :879-884. DOI. 10.1007/s00402-008-0663-

[14] TG vhiid BEAE i 25 BRI K [ J] . vl Il B2 A i i 2 s L.

(HLFhR) ,2014,(6) :1-2. DOI:10.3969/].issn.1674-7372.2014.06. [23] Zhao Z, Ji H, Jing R, et al. Extracorporeal shock-wave therapy re-
001. duces progression of knee osteoarthritis in rabbits by reducing nitric

[15] Lee JK, Lee BY, Shin WY, et al. Effect of extracorporeal shockwave oxide level and chondrocyte apoptosis[ J]. Arch Orthop Trauma Surg,
therapy versus intra-articular injections of hyaluronic acid for the treat- 2012,132(11) :1547-1553. DOI;10.1007/s00402-012-1586-4.
ment of knee osteoarthritis[ J ]. Ann Rehabil Med,2017,41(5) ;828- [24] Kawcak CE, Frisbie DD, Mcllwraith CW. Effects of extracorporeal
835. DOI;10.5535/arm.2017.41.5.828. shock wave therapy and polysulfated glycosaminoglycan treatment on

[16] Imamura M, Alamino S, Hsing WT, et al. Radial extracorporeal subchondral bone, serum biomarkers, and synovial fluid biomarkers
shock wave therapy for disabling pain due to severe primary knee in horses with induced osteoarthritis [ J]. Am J Vet Res, 2011, 72
osteoarthritis[ J ]. J Rehabil Med,2017,49(1) :54-62.DOI;10.2340/ (6) :772-779. DOI.10.2460/ ajvr.72.6.772.

16501977-2148. [25] Zhao W, Wang T, Luo Q, et al. Cartilage degeneration and excessive

[17] Wang CJ, Sun YC, Siu KK, et al. Extracorporeal shockwave therapy subchondral bone formation in spontaneous osteoarthritis involves al-
shows site-specific effects in osteoarthritis of the knee in rats[J]. J tered TGF-beta signaling[ J|. J Orthop Res, 2016,34(5) .763-770.
Surg Res,2013,183(2) :612-619. DOI;10.1016/].jss.2013.02.006. DOI;10.1002/jor.23079.

(18] THaifa, XHHE. SC1 B 45K 5 A ) I3 2 (9 06 2 B MR R (&1 H 191:2019-06-05)

(17 EISMEE 2 (e PRS2 40 0F) | 2006,29(2) +123-126. DOIL (AT )

N4 A E A
Positive effects of extracorporeal shock wave therapy on spasticity
in poststroke patients: a meta-analysis

BACKGROUND AND OBJECTIVE Spasticity is a common and serious complication following a stroke, and many clinical research
have been conducted to evaluate the effect of extracorporeal shock wave therapy (ESWT) on muscle spasticity in poststroke patients. This meta-
analysis aimed to evaluate the therapeutic effect on decreasing spasticity caused by a stroke immediately and 4 weeks after the application of
shock wave therapy.

METHODS We searched PubMed, Embase, Web of Science, and Cochrane Library databases for relevant studies through November
2016 using the following item: ( Hypertonia OR Spasticity) and (Shock Wave or ESWT) and ( Stroke). The outcomes were evaluated by
Modified Ashworth Scale (MAS) grades and pooled by Stata 12.0 ( Stata Corp, College Station, TX, USA).

RESULTS Six studies consisting of 9 groups were included in this meta-analysis. The MAS grades immediately after ESWT were signifi-
cantly improved compared with the baseline values ( standardized mean difference [ SMD ], —1.57; 95% confidence intervals [ CIs ], —2.20,
-.94). Similarly, the MAS grades judged at 4 weeks after ESWT were also showed to be significantly lower than the baseline values (SMD,
-1.93; 95% Cls, -2.71, —1.15).

CONCLUSION ESWT for the spasticity of patients after a stroke is effective, as measured by MAS grades. Moreover, no serious side
effects were observed in any patients after shock wave therapy. Nevertheless, our current study with some limitations such as the limited sam-
ple size only provided limited quality of evidence; confirmation from a further systematic review or meta-analysis with large-scale, well-de-
signed randomized control trials is required.

[#H :Guo P, Gao F, Zhao T, et al. Positive effects of extracorporeal shock wave therapy on spasticity in poststroke patients: a meta-
analysis. J Stroke CerebrovascDis,2017,26( 11) :2470-2476.]



