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Abstract

Objective: To demonstrate the use of surface electromyographic (SEMG) to evaluate the changes of dynamic
stability of vastus medialis (VM) and vastus lateralis(VL) of patients with patellofemoral pain (PFPS) before
and after surgery.

Method: In order to do a parallel case study, 6 patients with PFPS (pre and post surgery) and 10 well-beings
without PFPS were divided into three groups. The sEMG, visual analogue scale (VAS) and Lysholm knee
score scale were employed to evaluate VM and VL muscles, pain and knee function respectively.

Result: There was no significant difference between these three groups in the ratio of the mean amplitudes
(P>0.05). However, in regard to time before peak (ATBP) between VM and VL, the difference within these
three groups were significant (P < 0.01). Furthermore, the ATBP of patients post surgery (-1.82+2.93) was sub-
stantial improved with a value of (P> 0.05), compared to pre surgery (7.55+£5.84) (P<0.01). The VAS of pa-
tients with PFPS decreased significantly after surgery (P <0.01); on the contrary, the score of Lysholm knee
score scale increased(P<0.01).

Conclusion: By using sEMG test, the TBP of VM and VL to be an effective method to study the changes of
dynamic stability of patella movement of patients with PFPS pre and post surgery.

DOI:10.3969/.issn.1001-1242.2015.10.006
1 RS B S 2 e AR 309 EE B ) BE A SRt , AL AT, 1000915 2 fFHZE M Zeihl s b (R ZEsfs 309 B I ) 65 ARE; 3 liRfEH
VEZ TR BT, Lo, B AT EED ; Yok H 30:2015-01-28

www.rehabi.com.cn 1009



Chinese Journal of Rehabilitation Medicine, Oct.2015, Vol. 30, No.10

Author's address Department of Rehabilitation Medicine, The PLA General Staff General Hospital the Ortho-

pedic Center (the 309th Hospital of PLA), Beijing, 100091

Key word patellofemoral pain syndrome; surface electromyography; knee pain; vastusmedialis; vastuslateralis

B W% 9% i 25 A& AIE (patellofemoral pain  syn-
drome, PFPS) 2R VAR b FE L, B
RO 1R WL , A 5 e B AT B Ml
FEZEEAE (R s S AR i & B BURE
WA B IBOHE LR BE KR T
JREDU S UVURE A Bl 9¢ e b T4 RN T BRI 44
RGN, SRR ECE WA R Z — ., 137 PFPS A &
SHAIT I ARG o RSERY TS R FIARE
S ARPTR 25 ST IE NS IR R P
WL BSOS 2 I B B B S as SRy 75  RHR SR T TG
BB T ARIGST  AIERRIBOCTT OCR 7, HEiXS PFPS
SRR 2 BR T I RETS s 1 A8k .

AT K L PFPS (8 # AR 7 22 4k, PFPS
R R 15°—45° 0B 11z s & AR A ME B b
i, B N AIL (vastus medialis, VM) 5 &AMl L
(vastus lateralis, VL) JLHL VG 3 Ho{l . VM %% VL I
25 9 3R A5 AR {H R L SR i s AR A
M FEIG ST A A 3055 o ASBIESE 0 H 12 W88 PFPS
BT ARG RN A (surface electromyograph-
ic, SEMG)HJZEAL , it — LB ik sSEMG W& VM
VL 7Esh & VA & e

1 ¥MH5HZ®
1.1 fFoEXt4

VEH 2011 4E 7 1 —20114E 12 J] AEA B 65 4k
L PEPS & 6 Bl (114N , Hoh 5 145, 2 5 35
AR (40.33+12.72) % B AFE 5L (body mass in-
dex, BMI)(24.46+3.33)kg/cm’, 52 (14.71£9.01) >
Ao flREEEE 1041204 , Hod 53 541, 4 5491
FHIAERS (36.8048.23) % ,BMI(22.99+3.01 )kg/m’.

AFRIE : O EZRIN T Bk ol B i e
T s QR OCT FJi RIEE 8 s X R AL A A
e B MRS R/ BSCAMIT, B AN DC TS TR BRI /T
DETT RN s D215 N FARUESE s /sl e
T R ACE TR AR, IR TR M SRR A AR
F/a B R 4 TR QIR 2 WL R A f
2B AR

1010  www.rehabi.com.cn

HeBRAR M : OA 1 Bl BB & O &
B RGBT FAR 5 ; @F KA
] 58 HHAE & s O RGEF 8 R IE A
OF R EHBEVIMIRE

Tt B I8 6 IR 4 BB B FARIBYT R
FNATTIG A, A 34 o filt B3 AR A — MR 100 B b
A2 T B L (P> 0.05) A 7] Hetk .

1.2 PEEF

SHEE R & 1T SEMG A # , % L& 17 sSEMG  JLHE

Fi #) (visual analogue scale, VAS) % J ¥F 43 fl
Lysholm JiE ¢ 15 31 B8 ¥ 43 (Lysholm knee score,
LKS)™, PFPS & FAHTf& P - FE (11.00+
9.05) 4.
1.2.1  sEMG £ #& : I 2 i WL # &l {2 (Noraxon
1400A, £ E)7) , B4 A~ FHE A0 SR NLRLAR 5, 4b
BAZ LS SEMG U i, [0 sk IR T2 80
FAENLHL {5 5 45 2 1000HZ, 7 P& 20—500Hz, i /1%
a4 20s/57 o AR TADRG R (Ag-AgCl, 3M A FR
N, ) EASR 15mm, B X HL AR 1Y 0 8] R
20mm. JCHR LR BUI VM AT VL, 442 225K Ak PR
TS B Ik A AR I E B 8 S R o [ R A A
£,

FHZRTANLHL Y A 45 8 F (MyoResearch 1.03)
SR SRS SRR AN 1 A AR ) o A el
BB " 2s CRAEIELE) s NI 1.5s " 1.5s, A
3R, AR KRN 25, T LA B AE R 7 2s ZE R CREE L
2, e 13s A2 HE B 3 Ay, B 5 7E 8] R 20cm
(IALF-H A —X R ED |, B AR T R, 1%
SR 26 W 1.5m, 1E X ZE M B b R TR0 SR
KATHE SR W S iz gl . 321l ekl 1 Al
RN ARSI E R AR S, e
BB EE3R 3721038 R AT BB A T 2 A2 PR U L T B,
XU et A8 Sl 42 il G TP, XSO Rg il T . )
AR sk LA bR AL AR 3 R s e 1 i 3
YERLAT . SEMG A 248 s i 57 Bt £ 3 B iz 8
IR R LA T VAS IR PESY , fie i 2 4 10 43

F MyoResearch A XHE & AL AS 5 151 7 2



PHEAE AL 20154 30 5 101

AL IE (T PR IELR T4 ) | 4 I 3% 3 AN 3% 7 A (root
mean square, RMS )5 AbHH AR 4 A0 5 i) 5 vk
R RS A BRI AR IR S, S HT AR AL
A 3B RIS . IHER T B B
BRI 2 5 R AR B AR A A SRR 7, BCRE AIL Y
S4T30 i AR WA I SRR (time before peak, TBP)
WA 8RR VM : VLS %0E o VM 5
VL f) TBP 2% {H , Bl ATBP=TBPyw—TBPy,, 4
ATBP > 0#&/8 VM I iR I E I ) & T VLo
1.2.2 YIREIFAE : LKS 434 100 43, 73 Fios e, I
KT RELT
1.3 G2t

FHI SPSS 19 344511 3 4 B i VM : VL -1y
PR LU . ATBP . VAS I LK S By 8thr i 22 , 20
K255 2200 M FE 35 3 4L 1] VM : VL SF-34 355 i EL LA
ATBP 22 5, 26 S A 1 35 P 25 SCI 20 1) 79 7 L 48
K LSD ¥ He i, 842 M Jr 22 43 #r H 44 PFPS f&
HFARETE sSEMG 28 1b . RIS B2 sl iR
HIJR VAS PFo iS85 apn i 22

2 H#R

3 2 [A) - 5 08 VM : VL AR ) 22 50 i &k
=X (P>0.05), TBPyw il TBPy. [ 2 {HATBP, 3 41
) 22 5 W E T E L (P<0.01), R E RATATBP >
0, S5XTHAATBP < 0 LK ZE A B R L (P<
0.01), BRHEARGATBP <0, SR HE 2ZFH &
PERE (P <0.01), 5% A4 s 25 7o i Pk
(P>0.05). W1,

PFPS A J5 VAS S8R A S, 22 A i 2
PE 3 X (P<0.01), LKS 20 8 AR A 9 42 7 (P <
0.01). W2,

F1 3AFTIKEASEMG UXERMLLE  (vts)

X}HEZH  PFPSRHT  PFPS A F P

i 20 11 11
VM:VL  1.09£0.36 0.90+0.28 0.94+0.35 1.340 0274
ATBP(%) -1.45+4.02 7.55+5.84" -1.82+2.93% 18.007 0.000

SXpRLH e (DP < 0.001; 5 FARFHLE : @P < 0.001
%2 PFPSEEFAUEHBERINGEITSHLLE  (xts)

PFPS A i PFPS RJ5 F P
VAS 3.09+1.14 1.60+0.91 19.179  0.001
LKS 54.82+17.50  71.27+16.52 13.256  0.005

3 itig

Davis %5 U A [7] £ 6 5 2% <2 B0 PEPS,
W Ly Ry S it Y (R B 23) e TR (i RS )
Az s 0 (B2 ) 3 AN B, R[] 2570 PRPS FR 35 1) 1B
DU Sk LRI 47 08 1 ) €62 AR TR Y . A4 PFPS R34 LA
SRR T A | B AR AR AT e IR B AS R AR BE A MRS
FEAMIL, 2T B T FARUESL , FRA T oMl 32
R A A Bl i iR | I SR AR AR 2 1E
SN T S NSt I e va 2 U INE|
RN I8 BT TN 2R A IO TT S6 R AN
MR IGYY . SFYIAR)E 24 H MV TR 2 51
FE W], PFPS (B AR BONE , VSA P43 3 AR T A
2 ARG s TR ST T RE A I 2% , Lysholm 51T DI RE
PEO A AT B B 5, 10 B T AR 2 I e e 56 I
[RIVE L R AR B 4 S e TRk .

5T SEMG MR ZE it — 2P E] VM : ML -
1k R EU AR AN B PRPS i 19 & A8 & R s R 5 167
TR A AR AR AR E 46 bR . PFPS B34 4
Xof 3l 7 BV A T R TTRZ N, H TR T B B
28 LR B0 VM4 A S R AR G 0N i TR Sk
FESHITIR (T B8 5 BB 14345 shodi 2l , 1 d sk L
W1 0% AL B E ARGV RBE 2 A,
PRI BB VM 5 VL6 8l LA P-4 1 R - AR T
[RIE VM = VL =295 i FAE TG ecAs o {HE: , Bifi PFPS
BE BT VU S R P AE , TBPy 5 TBPy 22
{8, BVATBP & AEA8 1L, M5B kA A S sl 1AM
TBPw HH 237 J5 T TBPw, FARBF IR 5 TBPwW K & £
IEH K- 1 — 25 0E B B R B TBPw B i T
TBPuw., 5 VMU 9 46 1 25 DA G , F-AHiT PF-
PS A B AN s A M MV LEF 2 2, L PRI
245 S WUHL 15 3l 3k A KU (EL A B[] S 4, TBPyw-
TBPv. i K T 05 3 2 F- ARG 97 5 IE #-| S 5 s
100, 4l VM ILEF 4 B O 20 1E 5 KT B iz sl st
FEREN ML HEAR TR R AT BT HSEE LT 4Rk
AHAETRBUGA R KIS, TBPyw-TBPy /N T 825 T 0, 1%
S FNHEERF K. BRI, AF5E SEMG IR BT
() VM FIT VLA UG (B A FRAE b e fUek i e
FESERAR T A T A AL

AW I RAREL I RS2 H 7 sSEMG TR
MRS E PSR AT HE . A 471 TT SEMG [ #r i

www.rehabi.com.cn 1011



Chinese Journal of Rehabilitation Medicine, Oct.2015, Vol. 30, No.10

T IR AR O AT 4 B T Bz 2y SURE A RO &
VM F VL B T RETE 2l , 38 i B2 W PFPS B4 4
AR IR AR AR LA WILRBAS 527 7 et R A7 B2 P
HEALAL R, DA R S BEAR X AR AR e AT A T B AT %
P RS AR 22 S T S0 I 1 22, 32 R sSEMIG Far A
(I REERNE

AHH 5T SEMG AR AL UL VM A VL [ 06 i Bisf
P 22 (H REABURR S B PFPS R FARIGIT TR B B 7
SEEAR T b B AR AL, — 7 TR AT AR PRPS SR &
I RCR TN R bR, 73— W] 48 S A 5
XPPER RS 25

Sk

[1] Johnson DH, Pedowitz RA. Practical Orthopaedic Sports
Medicine and Arthroscopy[M]. Philadelphia: Lippincott Wil-
liams & Wilkins, 2006.701—702.

(2] KRNI 53 R B SF AR IR 55k 4 R B K 17 ok
FERIEIR[T]. o A 124 24, 2012,12(4):384—386.

[3] Petersen W, Ellermann A, Gosele- Koppenburg A, et al.
Patellofemoral pain syndrome[J]. Knee Surg Sports Trauma-
tol Arthrosc, 2014, 22(10):2264—2274.

[4] Ffb A EE MBPOR GAIE R i B 18 s UL A S & CT OF
GRS 4475,2013,23(10):1624—1627,1634.

[5] Va2 RO N FRE E ISR s W 5 IR 0155
BRF42,2007,13(9):532—534,547.

[6] Pal S, Besier TF, Draper CE, et al. Patellar tilt correlates
with vastus lateralis:vastus medialis activation ratio in mal-
tracking patellofemoral pain patients[J]. J Orthop Res, 2012,
30(6):927—933.

(7] 5K SR FM UL AU A 43 G i R TG T LA 1

1012 www.rehabi.com.cn

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

BT[] HP AR e 5 503, 2006,12(12): 1041—1042.
B, AR VR, V5 4k, A A BRI 2 B A B M L% Je o R
FIAILLRFAELT]. S A< BE7,2012,(33):3755—3757.

Van Tiggelen D, Cowan S, Coorevits P, et al. Delayed vas-
tus medialis obliquus to vastus lateralis onset timing contrib-
utes to the development of patellofemoral pain in previously
healthy men: a prospective study[J]. Am J Sports Med,
2009, 37(6):1099—1105.

Pal S, Draper CE, Fredericson M, et al. Patellar maltrack-
ing correlates with vastus medialis activation delay in patel-
lofemoral pain patients[J]. Am J Sports Med, 2011, 39(3):
590—598.

T3 1< 52, B U A5 SRR L TR T B P im 25 B ik
R R S AT T W N (0], R AR B R 2 5 R AL e A,
2014,36(9):676—679.

Bengtsson J, Mollborg J, Werner S. A study for testing
the sensitivity and reliability of the Lysholm knee scoring
scale[J]. Knee Surg Sports Traumatol Arthrosc, 1996, 4(1):
27—31.

Davis IS, Powers CM. Patellofemoral pain syndrome: proxi-
mal, distal, and local factors, an international retreat, April
30-May 2, 2009, Fells Point, Baltimore, MD[J]. J Orthop
Sports Phys Ther, 2010, 40(3):A1—16.

Powers CM, Bolgla LA, Callaghan MJ, et al. Patellofemo-
ral pain: proximal, distal, and local factors, 2nd Internation-
al Research Retreat[J]. J Orthop Sports Phys Ther, 2012, 42
(6):A1—54.

Nunes GS, Stapait EL, Kirsten MH, et al. Clinical test for
diagnosis of patellofemoral pain syndrome: Systematic re-
view with meta-analysis[J]. Phys Ther Sport, 2013, 14(1):
54—509.





