HoA5 % &4l B od PR K FF R (BRAT R 2020 4 4 A
Vol. 45 No. 4 Journal of Southwest China Normal University (Natural Science Edition) Apr. 2020

DOI:10. 13718/j. cnki. xsxb. 2020. 04. 015

FEERRMETXBRRNMEZ MM EY HEHRR

3 X

JIALE £ Be KF 5. 1U)Il B3 637000

TR T R IO Sk WUAL g 3 AR B R R T S R i, FRSE 16 A [ RS AR S0 0 8 BE A7 R
#3633 T U HL ISR AR T . WA o S B Y 0 U e 0 Sk UL Ay B L PR Y AR B 3 L =
J1 A 5HT 3 RO R B AE 2 b T B VR 0. S5 SRR - D 2 SRR I o s )T IR 0 Sk LA T B L P O A R R BB
S, (ELTT A 04 TR A 00 JUL 3 A R B O T AR AN R A UL 3% P AR 5 () 2 L A M R A T R o O Ak e Bk e
Hb T A 7 AT kRN o b Iz 35 B R Bk e A b TR A R 0 T R e s () A 0 R A RO S el R B B
T A b, S 30 B %) b TED B A Y s AR E0AE B fer 28 0 4 M R LK S 1 IR K AR 2 YR b i b TR R VR D O T A AE R BB
B R S RN AR X T B Sk JULIIL T i e S L O A R B S TR AR . R 23 A R DU Sk WLAE S8 B o B b
A 8K — W R AR SR AL RERE AR E s (4 o o 070 fif

X 8 W BEAE; REERBE TRIMK Hu R eBk: RmNla, LY

FESES: G804 NEREL: A XEHE: 1000 -5471(2020)04 - 0082 - 08

fE i % (patellar tendinopathy) XQEJISET(H?‘(jumper’s knee) , # UL Tt B AHOK & B Rz 30 (19 2 3 10 H
o, UnHEER KRR AT H AYIE B B, R A RAR N . MR AR 04 I PR R AR O A R G R R R R . TR
20 S M S W) A7 B D i i 30 i ) R %E?Yfﬁﬁfﬁ%ﬂwﬁﬁﬁfﬂ, TEFH s s A . — Rz 3h 5 51
75 HeBkis sh R BRBE AR K AR Ry 14, 4 0% 44, 62005 KB S IUE b, — W BkiE 2 5L 5 10 EkiE sh
PR RAE A 13, 300%F 31, 900 A Bl S A IR 1 3o T — i LA A T A A A O 2 52 2o A9 1 7 I
SR, HOHBRERAE Oyt L JERE AR 19 2 T2 40 R 2 F S R W] g B BR TR L m Ul R f L HERR S
BREETI L T RORG IS 2l AL AR B R A b AT A A R A b R ) R K i R 1 R TR

MNBRER 80 1 (932 20 A2 W) 13 2 AR+ BRI 00 200 M 5 BT DU Sk LRSI 0 WAC A+ L I i B 7R 52 i O A T
Bo0sF A AL B 2 S A AL T — ot e P 3 . DR A i B R O A T R B AT
AR BN R B AR T BB A 0 R R S R A TR O 1Y T 60° IR B i T R 32 14 A ok B 0
(L BT R 0 A AR R LT T A R T A 1k v R B R RN LA 3k ) AU e e £
A7 o ELCAER SOF AR B0 Iy & 0z 20 5. IR S 2 I 5 BRER 09 12 20 5 M0 . o R A Al B R —
ABER EPE. RN Y A2 Bl B 28 w6 B0 O A . L Y DA 2 el S T A T T A
i G 7 B M v B AR S TR B A A s 98z Sl i AR v PR T AT S ) B, T O i R
Rk A HLR.

R AR GO T st ST G A i oty S o T 3 /D T 2 U T ) S R RO R .
Nilgun Bek % A" & B/ ARG T3 A 0 S B I T 0 35 A/ N R AR A B 0 (. 32 30 20 I G

O Wk HP: 2019-02-20
TEZ R XEC1989—), Lo, PRl Mz shIl g ay i oe.



%4 H ) F L. FRBMEMWEGT KDL RO ED N FHAR 83

AT IIAE T 3 Lavagnino 58 AR EHE Y, £ RN 2 S0R5E M i iy ol AAT 2000 /0 e R BE o 1 I e — e
i £ FEE o DI S UK 1 e T ST i AR 1 7 7T s Gulling 25 AU BIRSE Kk B R 2 iR K B Rk 1T 5%
BURESC T IB Bl 2 3 0 e A O JUL B B SO L 5 AR BE 5 Dewar 45 ARG 28 BB OG0 LS L I
AR R e BB 0 W R AR s Courtney S8 AN LS HY 28 08l X B 1 2o 0 i 2 b e T b TG S A
FI D FIOGHT Jydik s Straub 58 NMUBEGEIAK o A7 K LE HEAT BEAS B L (0 R O AN 23 5 o R Y Sk
LTS A

Lk LORMER M S0 5 B 9% L e I P iR A A0 AR A6 e P 5 o R A S R AT S0l A A B A [ I
TEFEAT B BR s B2 02 Zh B . IR AEAT 008U O AN R AR 2 A [R) 1 R 2O 1 L PR 9 Al R B
a7 S AR F 7 09 52 00 0 SR AT AE — R 22 5o JH v o S R o T T A A0 R A A DR i 0 A
A i T AR B Y Sk UML) UL PR 3% AL A E 2 10 2 DRI Ay Dl 2 A e 7 i i ) 1L 0 i kB 3 ol £ THT 2
Wi+ [F AT SCHK R BE 56 4 M DR 3 26 ) L. ASA7F 5 308 3 4 38 A5 M 1t ) e Sk LI 0 o 3% A 7 8 R Bk B8R g
SRR L s A I T ) P 2 1 B A 2 R e e O Sk JUL A s K e Wi LT AR LA T A R B
PP M 1T 2 AR P 0 2 025 A 25 SO I s el o 7 2 kAR 8 B3R BRI 1) 8l 2 R . AT S B Bl 1 2
Fogx Refd B o il A e i R A 45 2 %

1 #M# 5%
1.1 W3t

16 A7z 3 T A B R AR SR E S S AR, SFIAEIR (21, 752, 1) %, S B o (170. 15
£6.73) cm, VIR E (70. 4548, 46) kg.

LEER RN OFF GBS 5EN; QA B3 J 5 E; OToO M8 B BRI . I ) B B
5. g . PR LA BB CT5 B s s @321 A T UK T R 2, R A T B 2 L B %
ZHIEE s OFE 22— N ARG B Z AR T BCE AR T ] TR, KRS F AT AR &
LOICEE I SEEuM

SR R AR . OA MWL, S B OB sl 2% O A Ndf b i g Th 5E 5 ff 28 2%
DREREfG# s @KW L2 s @B A R e PP
1.2 XWiEH

AHEFEAE FH 2061 4 A . D% LY (Biodex Medical System, Inc. , /= . 26D, T H T
e el 0 T i S B P Sk UL s @ R T LA 1R 5 R 2E R G2 (Biopac MP150system, M. 3%
D, FEH TR WU #2 o By Sk LAY AL AR 528 4k . SRAEAAR 1 000 Hz; @ =M &
(Kistler, Inc. , Winterhur, P2y : K1), % 700 & 52 30 BRER I /9 b i S AE ) g SRAFESIR 1000
Hz; @& &4 (I-MingSanitary Materials Co. , Ltd. , 7=#h. o ED, FEH TN A,

1.3 KBERF
L3.1 3w &

D) B2 H R 2 R, e R AR — K, A AL B AL 5 23 45 v — SR o e e n
FEAF o T 5 — IR DN AT 2 e B T, 2 R ) S U R A [

2) IERSEIRAET, S 2l H U S H iy LR, S 52 ARG B R R A I il A e i
i 0 68 P

3) b2 HF AT 10 min T BILA AR SRS, TR PO IL L B LA A0 AL I UL RS G 3k T
WURLAE S AR R 25 r AR o RS U 2 R T A f S BR AL 2 25 It B D Sk LA K A 2 S8 K4 (maximum
voluntary isometric contraction, MVO) JLHEAE S, LIMERNFELEAS S A PRARHEAL 2Z .

4) P2 F T 2 PR R RS LA O R 2 g O AT I KL 2R — R g iR

=k



84 79 i T e K FF IR RHAF R http://xbbjb. swu. edu. cn % 45 K

RE 24 h BTN — R, A — KR F— s R 3 ¥k, S48 32 i35 A 00 S B0 F 47 2p bR 2 s 380 B R e
— IR LGB I A R T AT 6 s g I it
1.3.2 Sk

1) B pd sk IUALYS 5 LA 36 A0 AR B2 A0 . SR FH 45 3 L ) DK 97 Al &R 48 (Biodex 4 quick-set, 7 Hli: 5
. 3ZiH KA LS, JRAEHE . M. BROCTY B PSR B A R 25, k45 B0 2 42 Kb X o 55 3 UL 7 00 3 45 1 il
R gl v B A S W R D Sk LA A B BE 0. 70, 1. 05,1, 40,2, 09,2. 79 rad/s O WEE T AL M
L 0. 70 rad/s BL.OUE T RIALST . JEREIEWCENUA AL AE S, B 3 B T4 3 YO G 1y I B 3)
P FEASTR) AR B2 A I ] AR EL 1 miing, A6 52 35 119 03 W B WP Ay Bt L.

2)) Bk BRI 1) i T 2 A ] 0 s SR AL T = A0 0 A ) 1 57 4 3 A S R Bk BRE 1 s R Bk B A M s 1Y
M AR . i 3 AR Bk BRI, RPBEEE Bk . A2 E ACFAE . AR T B O e il 907 SR 4R A
B RS BT RA TR E, 2iRE R e BBk E A M Bk 2 T, DL B AR L
IR AL, B A7 e T R 1 KBRS A s R Ik . 2 B R 30 em A L, AR
T8 TG T RS S BVRE ) b BRERS B M. A 52 i AN () B RS X ) Bt WA B U R I R MLy =k 4%
1.4 [RIGEIESH

XoF 2 S A R A A R S R Y S UL LR RS K ik SR el b TRT s A P 1 46 D sy 2 A5k A 7 Ak 2.

L) ST 43 . 3213515 IRV 45 3 TR OC 19 12 3l B e KA 1 D0 .

2)%%%@%&#%%#Lwﬁmﬁﬁ JBE 0 Sk LAY ILHR AR 5 A7 [R] 20 2R B . SRAESIR O 1 000 Hez,
B AR B LR AR 5 20 IR 8 O . #RIBT AR 20 Hz, 3235 X IR IR WL AR S5 B4 XHE . XM 5 88 O /R Ak
ﬂ,%ﬂm#mmmmmﬁﬁiﬁﬁwﬁﬁﬁﬁw,u%ﬁ%%ﬁ%&ﬁﬁ@ﬂwo.

3) K =4 T30 T3 MR AR A A7 1 Bk BR B ) B T B AR FH 0 AT BB i 4 . SR AFESIR A 1 000 Haz, $A
Ja W G5 AT AGE 8 U . #RWTARR 100 Hz. X5 W] Bk BRABE 3R 1) ke Bk 5 5 b B 7% e 0 1 1o S A )
WAEAF, LA AR A o S A 0 A v b (B B 1R B 40 B TRVERE S8 B0 for 2R 5 s Sk b T S A T T W L B A
& b I 1] 22 b T S A T 07 At R A st (] o SRS Bk 5 3 b I (1) 522 22 S 3R s s v s B I ]
1.5 %itZEFHiE

iz ] SPSS 21. 0 G& i+ 43 i 4 X5 4815 A= W) 1 S HGHE AT S v ke 3, SR A ST REAS ¢ K 3 w%%ﬁ
16t P D 2 B M o 0 S 0 e Y Sk UL 7 o LR 0 AR B L B B Aot T S VR T AL A ey R R s
Vil B[R] AR Ak, BT S B K I E «=0. 05.

2 MIRGR

2.1 FFECBRRRE N E X RR I Sk AILAN 77 %E B9 & N 43 4T
F 1B, JTCIRE O b2 5 A BN 00 10 M4 5 BT R o S B e R e B Sk LI g
L C R (p=>0. 05).
x1 FHERFHERMES RO S ERFEL TR
R e T 0 WL 4
0.70/rad»s™"  0.70/rad s 1.05/rad » s™' 1.40/rad +s™' 2.09/rad+s' 2.79/rad s
TEEMEW  291.28471.36  216.14442.35 192.564-39.53 170.23428.66 169. 154-38.49 146. 87425. 18
KEFHMEW  284.85456.61  207.6155.18 188.597444.08 174.63451. 14 163.514-49. 13 140. 13435. 21
K5 $>0.05 »>0.05 »>0.05 »>0.05 »>0.05 »>0.05
2.2 FEBRRRINE X RZ I Sk AL AN BB 4 AAE B B2 T 43 A
2 WoR . OFFHS A U M0 A X B W dm e I B E AL B A L A AR TE S R (p >
0. 05) 5 @ ZF L5 A 25 H0BE N 2l T 1] 0o WO 19 01 %) T 0 UL Ak R B2 TG 52 il ( p=>0. 05, {ELX6F J P4 A UL
S B A LB 3% AR AT 3 i S2 e 5 R R N I WLAE 5 b AR EE R B0 B — R B R o U0 A 0 T A




%4 H ) F L. FRBMEMWEGT KDL RO ED N FHAR 85

PR 3 v T AR SE A T RSN ILIN A5 5 T 0. 52 rad/s [ 4 Floffy SREF B0 R e — B0 By o AR R i A
A7 5 P AR LTS AR 52 1
F2OFHS RS RBRE AR X AR U Sk LA R4 A Gt R

RN I} o WS 4
0.70/rad * s! 0.70/rad » s' 1.05/rad » s ' 1.40/rad » s ' 2.09/rad * s ' 2.79/rad * s !
ZF W R e 60.58420.65 69.15426.93 73.41426.47 76.16435.62 74.61438.24 77.36434.18
RGN R 58.63416.43 53.47419.82 56.12417.69 61.41426.36 62.15420.55 60.52427. 32
¢ K5 By p>>0.05 $»<<0. 05 $»<<0. 05 $»<<0. 05 $»<<0. 05 $»<<0. 05
SR R i 51.41419.85 54.16415.32 55.75+16.23 57.49415.55 56.16417.36 60.32419. 37
RGN R 55.85420.75 58.65421.14 60.14421.27 53.89427.66 61.09414.16 57.56422.55
¢ K5 B p>>0.05 $>>0.05 $>0.05 $»>>0.05 $>>0.05 »>>0.05
SR R 51 52.3+18.1 51.56421.12 53.85417.26 54.76418.63 55.58425.63 56.45422.09
RN R 55.6+12.7 53.62420.15 63.43420. 88 67.69421.62 69.24426.94 70.65428. 33
¢ KO B p>0.05 p>0.05 $<<0.05 »<<0. 05 $<<0. 05 »<<0.05

2.3 FEHERMNESXNERERSADZHENSHT
2 3 Won s OZF R M 0 R Al X B Bk 2 s B R R) CRD) TE 2 (p=>0. 05) , {H X i Bk B 1l 187 52 A
A E AR . 2B R 20 R AR R T B i i S AR s @5 R g s L. o s R R
A A B b T S AR T ) B s B B B A R 25 RN R it e L, (HA T R
#3 FTRSRTEHERMES RN EHELITE
T A/ %

2 o HiE B 1 USRI

/s A Bk b A Bk b
ZE W N R A 0.45174-0. 044 148. 69428, 74 285. 26457, 14 1410.154+202.21 5 615.21+1 854. 36
A ZE W R 0.46540. 055 135.12+21. 84 307.26£77. 56 1 389.274191.32 5 889.334+2 014. 14
¢t K $>>0.05 »<<0.05 »>>0.05 »>>0.05 »>>0.05

2.4 ZFHEBRRINESXTEBNFHZ ST
F A ok OFF RN A X BB A i B IR Cs) Bk Bk i i i S /R g DGR R (p > 0. 05) 5
@5 RGN LL 27 T M A Xk 265 M g 3 T e P P S M et 7 R 22 S N B Bt oA 3L, HE —
SE YT R
F4 TUSATHBRMET THMRHFBELEL R
= v B 1] Ho T AR 1/ %
/s e B 4

SR/ %

i Bk i

FEIN R 0.544=40. 057 118.26414.18 300. 02+77. 16 1 240.654+305.69 5 814.69+2 060. 57
E e a 0.529+0. 043 116.55+17.12 320. 64+80. 15 1159.224329.78 6 384.46+2 173. 14
¢t K 5 $>>0.05 »>>0.05 $>>0.05 »>>0.05 »>>0.05

2.5 FFRIBRBRMES X E i 58 B3 S F R R o A

5 Won . O 5 MU B I T 0 2 M S 5 Bk A v R IR T Cs ) B b Bk IR i T B £ D 0 TG R e (p >
0.05); @5 RZFHEALL . 2 MU R s X 58 1 003 Moy 50 2 s M | B R 22 e N B Gt 3
SCo AH 2 YR M e B R R R

kS5 FER/ATHERNETZEMREB N FFMESITE
75 ks 8 M R AR/ % AR/ %
I 1A /s 1 RE M & B 52 B M F1REH Bk 52 kB
TEHNEA 0.19470.091  194.63441.57 136.25430.18 284.14478.65 3 825. 1741 701.29 918. 14454, 23 6 609. 814 054. 06
REFHMER  0.20640.077  200.5551.49  132.634+28.57 329.41482.57 3 687.164-1 038.23 829.06+384 58 7 106. 19+3 195.58
oL $p>>0.05 $>>0.05 $>>0.05 $>>0.05 $>>0.05 p>>0.05 $p>>0.05




86 79 i T e K FF IR RHAF R http://xbbjb. swu. edu. cn % 45 K

3 o5
3.1 BRREEANEH X AR I Sk ALAN 71 B i 4L A2 B Y R i

AT ST 0 2 S e B o O . BB Sk UL 7R A [) o 3 45 3 A i 05 3 T i 22 S N HA ST 7 B
S, x5 Zhang S5 N B SE S S ARRL . A AT A B4 BR A2 0K 2E 2 IR EL6 T AR UL A S R
X LR A TC e T A Bl 2 i B et o R IR0 Sk UL g B S 5 i el 2 s e DAl DR A IS & N
SRR A B B 0 A R S [ 615D B T LR & R A6 7 AL B, AH DGR S8 4 = sl S 6 5 R
AE 2 e UVL g s POBRIS BB A R A IS . A L B 2 0eds = R R A A . WK, TS
AT IN OCT BAF T 4 S 5 A A 9 8 P i B R Al B L) 5 SR TN — B, X AT R PR O R R G AL T A
T v A g AL T R A I I R 38 T v B O Sk WL, TR RS TR R O p e e . O
BT LA (BB e 38 A7 B 5 e B fon i AN T o o 25 6 e D Sk BILad L D ROR A 22 5% AT UL, A BF50IA
Sy 5 T 0 T AL o R A T — R A — RO T il 2 8 B el i i AT ORI . B R R I i G T A
L7 £ i i R

AHIE5E R FHAS (6] £ BE T 0 A7 5 3 I OG5 A iz sl ik, & 90 28 AR B hn Ay ' AN g 5 RS 1 Sk LIS
PRFREE AR, JeRi g R, R N T BBk, A DI RE MR IR P B R 2 3 O I B LTS L AR
Ji. Straub % N A TE A2 0 98 A B R L R SO0 PR AT 26 s AR L R0 Sk LY AL AR B AR
WA B EUE. FRE SRR R SIS R, (H 25 AR AL, B s e R R R
RS B A L I 0 Sk JILTEG Ab R B R 2 i 0l e B R . Cavazzuti 58 NV AR . B 95 o O M8 AFE 19 K 2
B 2 vh T B I Sk LW 46 e P S o 6 A X 45 i 3, R T P A UL B JBE A UL 3% A L (B I 2 /0 T £ B 32 1k
H BN B IBCPIR BB A 0 TR 0 AU AR R AR AR B 5 T >4 e oA A LT A R R O T RSN IL . A B T O
SRR . PR IR ST Sz B0 i 2 o R D S UL AUL PR 9% R A S S S T A f o WA S K R
JHE o S SO P O IL 3 b R A Sk 3 R R A T R AU LIS AR R A S s . X 25
Straub &8 A 0 25— B0, 125 50 8 FH s Bk n F A S Ak RS AE Sh VRIS e B, B AR DU Sk LTS AH R B T GR
) 5 KO o (EL D 3B P A0 JUL TS Al 1 o R B Al LG Ak R EE e B 4. WO AR BIF ST Kk BN TR
JBC P I i Aok A Ak B PT BEAE AR IE ) A0 4
3.2 BRRBENET X F Bk E 30 1E R B

AR 4l AL PR Wi e B B AR Ak LR 33 BB 2] 23 S A e i o O W0 N SO I 4 . T T i Bl B I
R S SIS = RN = YAl ol B B I RTINS o R e S N L O P O € el - |
B2, Bk — i #E 3R (stretch-shortening cycle, SSC). SSC W45 vl ¥t Bk Kz 370 3 FhAR . O B
Bk R Bk B DG A LA T B A O W A L T R — IR R R R A AR i S R BE; O Bk BkER
A KA SR — W ARG PR 0 77 A s TnHEBREERG s O %5 M Sz sk . Bk ER S VR A 0 i ok — W s 06 R A 7 AL
Bk ey Bk Iz

BN AT T DTN 9 DA O el N 8 S = a8 Y R (N DR ST A ¥
A s Bk B 3l A R AR 52 B IR A0 SSC IS4 HL 5 RT 2 SR IR T e B AT B gk — 4 AR B Y
Bk BR B0 1 1) b T8 2 A FH T o 67 ef 238 AR 25 B 1) SR 25 7 A B B2 . 4% Nattapat 88 NP7 BFSTHRGE . SIBR
T oE R Y B, A Bk e WA B E Y ;s Henrike Greuel 57 WF98 K 8L, R8I H AR & T
LB BRI A 1 e O M TR S AR D W A ] S . AR TS R S IR R ST B AR — B, B o R T R A
X HAT PR — 4 506 FR AL Ak BRHE B 0 AN S A B R R L B Bk R T A S AL e o0 W0 7 Bk R
ENAE, AW AR — AR BRI A AL AT ST 45 SRt s o S e R T 2 o0 R kS B9k R £ o R
TR AE 23 m. 55—, WAL Ml 45 SR A 2 s B i e Al X e Sk LA TE s e, R 7E
LA i) U AT 0 V1 S G O K IS B P A R G S . A Y e BT B i A 23 0 4



%4 H ) F L. FRBMEMWEGT KDL RO ED N FHAR 87

TR b B A R A B B O A R — A AR ER AL A A R B R G AT Bl AR .t [
WAL — WA, A5 LA W ) R REAS B ERAE IR, R TR IR TORN S A 2, OR o SR R R A
R A B DY Sk WLMST 47 T 161+ JUL IR P et 3L P 8 e e ™ £ A/ IO A8 I R T 0 A kT 6l 453 JUL P AL A4 ) 4 9
A% 366 S5 AR ARG s SR R0 2 S A R A B A R RS ) e A e B R A I B

AHIFFEIR S B s 3 Bl AN () b R ASE X3 3t e 3t 10 S A P 0 8 N 2 52 o0 R I o P Al A B2 0 . X B e i
(R AH AT T FIE S, Y u 558 N B9 & B BE 32 a0 J0 I8 J2 105 2 MU 9 L . BRBR 35 ot IRF ) d R 3 1 3t T
RAEF S JE %25 Hsu AR 8 40 em (55 &7 F 35 Hb B 0 A5 19 e K 3 1 b v S 4 L
[ RE AN 52 25 SR T o PR B8 S 5 Astrid A5 N F 9 i 00 At B i A N2 A I o Al 7 30 s 3 S BRBR 11
R I AN 00 T ) 2 28, (B AR e 22 R IR S 300 25 S o o el 2 S8 35 TN T TR O T S B L Ml T R
BAE I T3 B Gfig 28 3% 2 S B o ey 7 i 52 R R O BB AT A0 S4B IR O Y. AR 9 S i i i sl AR
S SN AE . BT ARAT RO SR S SE R OSSR 28 S, (HLG 0 M T B AR ) B B R A A A B R R
WA WS REEEREE . TR M S s B ER 1 U AR 2 YR MU L A X AR e X BT I RS o R
T o X6 D 2 T M O Y 97 A A A I 1) A )

4 %

1) 257 S J I P2 o BE 0 Sk UL IUL g B L 1A 175 A 7 R 80 WD S e o (LK 2 AR P 000 JUL 355 e 7 B8 % i 2>
Je MO0 JULTG Pl R 2R WD ok 3 T R o o i EO A i S8 A I 1) K A

20 2 VB B o 1 R 2 £ T S b I ) st B AR T AR B e A S Bk S B A A i i
B AR 3 om0+ 33 TR A i M o P AN 2 52 0 BBE DY Sk LA 328 Bl il 8 o ) R — 4 I O ER AL . IR AN
SR JRCHE I ) 0

30 5 B o P o BRI B L Bk A 3 b S b A el 2 3 M N b T BV T s e DAL T g i
L B PRI RE e B 1 32 3 O, AR IEAT BRBR N ZRIN . e 3 1 0% A B I Ty, AT L2 2 i e e 67

5 FEHNAR

A FEAOF A [ Bk BR 20 1= 4 T S A 1 D S8 AT T 00 . RBEZM Al . B L BR = RO TR 32 19 ¢
W1 KA N ESRULAC s AW G AR AN ) 1 1) 52 X0 20 S T A R BE T e 1 Sk UL g A Bk R
7 AR B WL HEAT 3 AT o RS S0 58 DR P ) 2 e K Bk BRI R iz B 3l o ROV £E A DR AT 0
AIE— 25 BRATAS [R) B R 2l A v o 25 SR B el 2 73 2 52 e B 1 A S Al S LD 5 AL AR

S 23K

[1] DURCAN L, COOLE A, MCCARTHY E. et al. The Prevalence of Patellar Tendinopathy in Elite Academy Rugby: a
Clinical and Imaging Study [J]. Journal of Science and Medicine in Sport, 2014, 17(2): 173-176.

[2] GISSLEN K. High Prevalence of Jumper’s Knee and Sonographic Changes in Swedish Elite Junior Volleyball Players
Compared to Matched Controls [ J]. British Journal of Sports Medicine, 2005, 39(5): 298-301.

[3] ZWERVER J, BREDEWEG S W, VAN DEN AKKER-SCHEEK 1. Prevalence of Jumper’'s Knee among Nonelite Ath-
letes from Different Sports [J]. The American Journal of Sports Medicine, 2011, 39(9): 1984-1988.

[4] VISNES H, AANDAHL H A, BAHR R. Jumper’s Knee Paradox-jumping Ability Is a Risk Factor for Developing
Jumper’s Knee: a 5-year Prospective Study [J]. British Journal of Sports Medicine, 2013, 47(8);: 503-507.

[5] BAHR M A. BAHR R. Jump Frequency may Contribute to Risk of Jumper’'s Knee: a Study of Interindividual and Sex
Differences in a Total of 11 943 Jumps Video Recorded during Training and Matches in Young Elite Volleyball Players []J].
British Journal of Sports Medicine, 2014, 48(17): 1322-1326.

[6] VISNES H, BAHR R. Training Volume as a Risk Factor for the Development of Jumper’s Knee? Data from the Patellar
Tendinopathy Cohort 2006-2010 [J]. British Journal of Sports Medicine, 2011, 45(4) . 324-325.

[7] KAUX]JF, CROISIER J L, FORTHOMME B, et al. Using Platelet-rich Plasma to Treat Jumper’s Knees: Exploring



88

79 i T e K FF IR RHAF R http://xbbjb. swu. edu. cn % 45 K

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

the Effect of a Second Closely-timed Infiltration [J]. Journal of Science and Medicine in Sport, 2016, 19(3): 200-204.
VAN DER WORP H, VAN ARK M, ZWERVER J, et al. Risk Factors for Patellar Tendinopathy in Basketball and
Volleyball Players: a Cross-sectional Study [J]. Scandinavian Journal of Medicine &. Science in Sports, 2012, 22(6);
783-790.

VAN DER WORP H, DE POEL H., DIERCKS R, et al. Jumper’s Knee or Lander’s Knee? a Systematic Review of the
Relation between Jump Biomechanics and Patellar Tendinopathy [J]. International Journal of Sports Medicine, 2014,
35(8): 714-722.

DER WORP H. VAN DER DOES H., BRINK M. et al. Prospective Study of the Relation between Landing Biomechan-
ics and Jumper’s Knee [J]. International Journal of Sports Medicine, 2015, 37(3): 245-250.

LEE D W, KIM J G, KIM T M, et al. Refractory Patellar Tendinopathy Treated by Arthroscopic Decortication of the
Inferior Patellar Pole in Athletes: Mid-term Outcomes [J]. The Knee, 2018, 25(3): 499-506.

ROSEN A B, KO J, SIMPSON K ], et al. Patellar Tendon Straps Decrease Pre-landing Quadriceps Activation in Males
with Patellar Tendinopathy [J]. Physical Therapy in Sport, 2017, 24 13-19.

ROSEN A B, KO J, BROWN C N. Single-limb Landing Biomechanics are Altered and Patellar Tendinopathy Related
Pain is Reduced with Acute Infrapatellar Strap Application [J]. The Knee, 2017, 24(4);: 761-767.

BEK N, KINIKLI G I, CALLAGHAN M J, et al. Foot Biomechanics and Initial Effects of Infrapatellar Strap on Gait
Parameters in Patients with Unilateral Patellofemoral Pain Syndrome [J]. The Foot, 2011, 21(3). 114-118.
LAVAGNINO M, ARNOCZKY S P, DODDS J, et al. Infrapatellar Straps Decrease Patellar Tendon Strain at the Site of
the Jumper’s Knee Lesion: a Computational Analysis Based on Radiographic Measurements [ J]. Sports Health: A Multi-
disciplinary Approach, 2011, 3(3): 296-302.

GULLING L K, LEPHART S M, STONE D A, et al. The Effects of Patellar Bracing on Quadriceps EMG Activity dur-
ing Isokinetic Exercise [J]. Isokinetics and Exercise Science, 1996, 6(2): 133-138.

DEWAR R A, ARNOLD G P, WANG W, et al. Comparison of 3 Ankle Braces in Reducing Ankle Inversion in a Basket-
ball Rebounding Task [J]. The Foot, 2019, 39: 129-135.

WEBSTER C A, NUSSBAUM M A, MADIGAN M L. Stiffness and Proprioceptive Contributions of Ankle Braces and
the Influence of Localized Muscle Fatigue [J]. Journal of Electromyography and Kinesiology, 2017, 34 37-43.
STRAUB R K, CIPRIANI D J. Influence of Infrapatellar and Suprapatellar Straps on Quadriceps Muscle Activity and
Onset Timing during the Body-Weight Squat [ J]. Journal of Strength and Conditioning Research, 2012, 26 (7).
1827-1837.

DE VRIES A, VAN DEN AKKER-SCHEEK I, DIERCKS R, et al. 25 Effect of the Use of Patellar Strap and Sports
Tape on Pain in Patellar Tendinopathy [J]. British Journal of Sports Medicine, 2014, 48(Suppl 2): Al6. 2-Al7.
ZHANG S N, WORTLEY M, SILVERNAIL J F, et al. Do Ankle Braces Provide Similar Effects on Ankle Biomechani-
cal Variables in Subjects with and without Chronic Ankle Instability during Landing? [J]. Journal of Sport and Health
Science, 2012, 1(2): 114-120.

GARG R, ADAMSON G J, DAWSON P A, et al. A Prospective Randomized Study Comparing a Forearm Strap Brace
Versus a Wrist Splint for the Treatment of Lateral Epicondylitis [J]. Journal of Shoulder and Elbow Surgery, 2010,
19(4) . 508-512.

ALIZADEHKHAIYAT O, FISHER A C, KEMP G J, et al. Assessment of Functional Recovery in Tennis Elbow [J].
Journal of Electromyography and Kinesiology, 2009, 19(4). 631-638.

MOON ], KIM H, LEE ], et al. Effect of Wearing a Knee Brace or Sleeve on the Knee Joint and Anterior Cruciate Liga-
ment Force during Drop Jumps: a Clinical Intervention Study [J]. The Knee, 2018, 25(6): 1009-1015.

CAVAZZUTI L, MERLO A, ORLANDI F, et al. Delayed Onset of Electromyographic Activity of Vastus Medialis
Obliquus Relative to Vastus Lateralis in Subjects with Patellofemoral Pain Syndrome [J]. Gait & Posture, 2010, 32(3):
290-295.

SINGER J C, LAMONTAGNE M. The Effect of Functional Knee Brace Design and Hinge Misalignment on Lower Limb
Joint Mechanics [ J]. Clinical Biomechanics, 2008, 23(1): 52-59.

WONGPAKDEE N, LEELATAVIWAT S, GOEL S C, et al. Performance-based Design and Collapse Evaluation of
Buckling Restrained Knee Braced Truss Moment Frames [J]. Engineering Structures, 2014, 60: 23-31.



%4 H ) F L. FRBMEMWEGT KDL RO ED N FHAR 89

[28] GREUEL H, HERRINGTON L, LIU A M, et al. Influence of the Powers? Strap on Pain and Lower Limb Biomechan-
ics in Individuals with Patellofemoral Pain [J]. The Knee, 2019, 26(6): 1210-1219.

[29] YU B, HERMAN D, PRESTON J, et al. Immediate Effects of a Knee Brace with a Constraint to Knee Extension on
Knee Kinematics and Ground Reaction Forces in a Stop-Jump Task [J]. The American Journal of Sports Medicine, 2004,
32(5): 1136-1143.

[30] OCHI A, OHKO H, OTA S, et al. Custom-made Hinged Knee Braces with Extension Support can Improve Dynamic
Balance [J]. Journal of Exercise Science & Fitness, 2018, 16(3): 94-98.

[31] DE VRIES A J, VAN DEN AKKER-SCHEEK I, DIERCKS R L, et al. The Effect of a Patellar Strap on Knee Joint
Proprioception in Healthy Participants and Athletes with Patellar Tendinopathy [J]. Journal of Science and Medicine in
Sport, 2016, 19(4). 278-282.

Biomechanical Study on Effect of Wearing Patellar Tendon
Compression Band on Jumping Movement

LIU Yi-wen

North Sichuan Medical College Sports Department , Nanchong Sichuan 637000 , China

Abstract: Studies have been done to explore the effect of patellar tendon compression band on quadriceps
femoris muscle strength, activation degree and jumping mechanics, and to provide useful reference for pa-
tellar tendinitis patients, athletes and national fitness enthusiasts how to use patellar tendon compression
band scientifically. Sixteen healthy volunteers were recruited to participate in the experiment. Isokinetic
myodynamic apparatus and surface electromyography were used to monitor the quadriceps femoris muscle
strength and muscle activation before and after wearing patellar tendon compression band. Three-dimen-
sional force table was used to analyze the ground reaction force of three different jumping modes. Results
show that, 1) Wearing patellar tendon compression band had no significant effect on quadriceps femoris
muscle strength and muscle activation, but it could effectively enhance the activation of medial femoral
muscle and reduce the trend of lateral femoral muscle activation; 2) Wearing patellar tendon compression
band significantly increased ground reaction force during squat jump, but had no effect on ground reaction
force during squat jump and landing rebound jump; 3) Wearing patellar tendon compression band had no
effect on ground reaction force during squat jump and landing rebound jump. Although wearing patellar
tendon compression belt does not affect the ground reaction force of squatting, squatting and landing re-
bound, there is a downward trend in the load rate and the ground reaction force of the first and second
landing rebound. It is concluded that wearing patellar tendon compression band has no negative effect on
quadriceps femoris muscle strength output and muscle activation, nor does it affect the mechanism of quad-
riceps femoris stretching-contracting circulation during exercise, and can reduce the impact load when land-
ing.

Key words: patellar tendon compression belt; squat jump; countermovement jump; drop jump; surface

electromyography; biomechanics
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