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Effects of Modic changes on the clinical outcomes of percutaneous endoscopic transforaminal discectomy for
treatment of lumbar disc herniation

QIN Xiaobin,ZHAI Yaye,Ll Han,SUN Xiuqin,ZHANG Chaoyuan

Nanyang Central Hospital , Nanyang 473009 , Henan , China

ABSTRACT Objective:To explore the effects of Modic changes( MCs)on the clinical outcomes of percutaneous endoscopic transforami-
nal discectomy( PETD) for treatment of lumbar disc herniation( LDH ). Methods : The medical records of patients who underwent PETD for
LDH in Nanyang Central Hospital from January 2016 to December 2018 were collected, and the information of patients enrolled in the study
was extracted from their medical records,and they were divided into non-MCs group,type | MCs group and type Il MCs group according to

whether combined with MCs and its severity. The low back pain visual analogue scale( VAS)score,leg pain VAS score, Oswestry disability
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index( ODI) ,total outcomes evaluated by using modified Macnab’ s criterion and LDH recurrence were compared between the 3 groups.
Results ; DOne hundred and forty-two patients were enrolled in the study,62 cases in non-MCs group,32 cases in type [ MCs group and
48 cases in type [l MCs group. @There was no statistical difference in low back pain VAS score between the 3 groups before PETD(5.53
0.82,5.31 +0.90,5.44 +0.90 points, F =0.689,P =0.504). The low back pain VAS scores decreased in the 3 groups at the last follow-
up compared to pre-PETD(¢=25.983,P =0.000;¢ =12.810,P =0.000;¢ =20.666,P =0.000). There was statistical difference in low
back pain VAS score between the 3 groups at the last follow-up(1.26 +0.96,2.16 +£0.85,2.02 +0.98 points,F =13.363,P =0.000).
The low back pain VAS scores were lower in non-MCs group compared to type I MCs group and type Il MCs group( P =0.000;P =0.000) ,
while there was no statistical difference between type [ MCs group and type [l MCs group( P =1.000). @ There was no statistical difference
in leg pain VAS score between the 3 groups before PETD(7.19 £0.97,7.03 +£0.78,6.92 +0.96 points, F =1.221,P =0.307). The leg
pain VAS scores decreased in the 3 groups at the last follow-up compared to pre-PETD (¢ =30.137,P =0.000;: =25.393,P =0.000;t =
29.662,P =0.000). There was no statistical difference in leg pain VAS scores between the 3 groups at the last follow-up(1.42 +1.08,
1.38 £0.91,1.48 +1.03 points, F =0. 104 ,P =0.901) . @There was no statistical difference in ODI between the 3 groups before PETD
(59.90 +8.68,61.75 £10.95,60.38 +7.73% ,F =0.455,P =0.635). The ODI decreased in the 3 groups at the last follow-up com-
pared to pre-PETD (¢ =34.613,P =0.000;¢t =15.577,P =0.000;¢ =25.133,P =0.000) . There was statistical difference in ODI between
the 3 groups at the last follow-up(11.26 +6.82,21.13 +£7.55,19.71 +9.61% ,F =22.364,P =0.000) . The ODI was lower in non-MCs
group compared to type | MCs group and type Il MCs group( P =0.000;P =0.000) , while there was no statistical difference between type
[ MCs group and type Il MCs group( P =1.000). (DAt the last follow-up, the total outcomes were evaluated according to the modified Mac-
nab’ s criterion. Thirty-nine patients obtained an excellent result, 18 good,4 fair and 1 poor in non-MCs group ;14 ones obtained an excellent
result, 10 good,6 fair and 2 poor in type I MCs group;and 21 ones obtained an excellent result,16 good,9 fair and 2 poor in type I MCs
group. There was statistical difference in the total outcomes between the 3 groups(y* =6.935,P =0.031). The total outcomes were better in
non-MCs group compared to type | MCs group and type [l MCs group(y* = —17.192,P =0.035;y" = - 16.285,P =0.023) , while there
was no statistical difference between type I MCs group and type Il MCs group(y* =0.906,P =0.915). ®The LDH recurrence was found in
2 patients in non-MCs group,5 cases in type | MCs group and 7 cases in type Il MCs group by the end of follow-up,and the symptoms were
relieved after treatment with another PETD or transforminal lumbar interbody fusion. There was statistical difference in the recurrence rate of
LDH between the 3 groups(y* =5.969,P =0.049). Further pairwise comparison( a’ = 0. 017) showed that there was no statistical differ-
ence in the recurrence rate of LDH between the 3 groups( P =0.043;P =0.040;P =1.000). Conclusion; Modic changes can affect the re-
lief of symptoms in LDH patients after PETD.

Keywords intervertebral disc displacement ;lumbar vertebrae ; Modic changes ; endoscopes ; diskectomy

Modic M85 [IEAE ] SR ATV k2 SR ¢ R %
BIN S A I Modic SR 1 AR 7] 4% 2 HE 19
FARIMGITE B AR I RS o 2 B B HE ]
FLABEHER] VI R R ( percutaneous endoscopic transfo-
raminal discectomy,PETD) 24 J7 I HE 8] 28 28 H5E B9
AR PRI, 5 1 GE R T I T ARAR LA
B0, {HEETX T PETD {477 A 9 Modic Bz i
HE ] 5 HAE AT TR I R AN T . AR
I Modic B2%f PETD Jf ¥ BEAE ) 55 28 HURES 7 30 3
Wi, FATHEAT T — I ml B, LRSS T o
1 ER
1.1 —fE&ER kE2016 4£1 H £ 2018 4£ 12 ATE
T T O B B A B V67 1) A [ 25 5 0 A 1Y
TRIGORRIEATBIE T o 130 7 R 48 5 Bt B2 " AR PR 2 5%

L Eceibus

1.2 gANERAE OB B IEHE R 528 HE ; Q4 1
18 ~70 % ;AR PETD /97, RJ5 #Z MR R
1RYT s @AV =12 4~ H s QR sRk 2% .

1.3 HiBARfE DG IFREMER R | D RIAE JEHE
Y s @A I IR 8R4 5 Modic i ;O F
AT BBREA TARLH

2 7/ &

2.1 EUEREN  AFFGEOR 0 W 1 TR iR
AR R ) | HEEAE B] 48 5 19 B R L B I Modic
UG DL BE T R] 7RO 25 R S R

2.2 HIESW

2.2.1 Juflard HBEIE Modic BB IE N, B 4F
BER M HE 53 R TE Modic BAE4H  Modic T 7Y g A%



HEIEEF2022F9 A% 34 4% 9 # J Trad Chin Orthop Trauma,2022,Vol. 34 ,No. 9

(% 659) 19 -

ZH Il Modic IT It Az2H

2.2.2 JPRLILER  LGER 3 4R AE AR AL AL
Z%¢ (visual analogue scale, VAS) ¥E43 i JF VAS TE43
Oswestry 3] fE /& #5 38 % ( Oswestry disability index,
ODI) ") DI K Macnab 43 Z% 45 e VE 4 (9 45 45 97
R JEHE 7] £ 58 HAE S R DL o

2.3 HUESIT R SPSS26. 0 B TR ST
Bro 3 AR AER] A5 7y Be BEEHE ] 3 58 Y E
5 RIEOURIALE] L E R xR s AR R B
i) R VAS 3453 JBRE VAS 143 ODI [ Bk L g
KRR 2R J7 22 00, it — 20 4 18] 9 5 L Asc kR
LSD — ¢ #a56 ; AR F AA UK BE VI AESR VAS W50 i
VAS 153 .ODI B2 N FECH4 R X ¢ 5 s 25597
RO B BCR R FIR 55 . A3 /K fE o =0.05,

3 5% R

3.1 HALR Yy 142 ) FEHEE] 5 A R
33 HBE WA RILER, ZRLgitrEa A
AR D) .

3.2 THHRER

3.2.1 [EYE VASPFr  RAT3 dLEEEYRE VAS

WO AL, 2 F G B . RIRBEVIRS 3 4183
WINESR VAS PR RIRRAR . R IKFE RS 3 418
HIMER VAS P4 88, 22 50 Se i 2 3 3 ; Modic
I 775 26 Fl Modic 1 59 B 28 40 (BB SR VAS PE5r 3
B0 FTE Modic 820 (P =0.000; P =0.000) ; Modic |
RIMUIEZH N Modic 1T B8 20 R VAS PE53 UAR,
ZRTGIFE (P =1.000), W#E2,

3.2.2 JRE VAS PF4r  RHIT 3 4LBEIERSE VAS T
Oy, =TGR L RKBEVIR 3 41851
BRI VAS PEAFORTTIRAR . ARRBETTI 3 4R
BRI VAS PEAF LR, 22 R EG R . W3,
3.2.3 ODI Ryij3 48#1 ODI Huis, 22 7 a1t
R RIRFEVIET 3 4181 ODI ARG A
KR 3 4B ODI H#k, 2R H 42
s Modic T %9k A5 20 F11 Modic IT 7228 41 (% ODI #4755
FI6 Modic 22541 (P =0.000;P =0.000) ; Modic T #
MARZ AN Modic I U2 AR 20 i) ODIT HoAs, 25 5% o4t it
FREX(P=1.000), W4,

3.2.4 ZEAUTRL KWBEVIR,3 A B E L R
Macnab$i ffEPEE LR B IT AL, Z R AR FE

£ 3AEREAERHESEHERAR

g1 BeA R, R/ fﬁﬂ{%l/” HE ) 898 H0 45 B/ BLI Bl )/
il 5 5’8 (x x5,%) L, L, s LsS, (xxs,H) (x+s,8)
& Modic BAsZH 62 38 24 42.71+10.47 2 36 24 19.77£9.22  21.35+4.88
Modic I B4R 32 17 15 43.16 +11.31 1 17 14 19.16 £12.57  22.19 +6.34
Modic Il U As4] 48 30 18 43.50 +11.60 1 28 19 20.31+10.63  21.75 %6.01
Koo i X =0.796 F =0.075 X =0.390 F=0.117 F=0.238
P1H 0.672 0.928 0.983 0.890 0.789
*2 JAEHEERUHESEFANENERALEMNERITS
2157 FEA /151 H@fﬁfﬁ BRI/ (« i : 6}) {8 P{H
ARHI R T
J& Modic #r7s2H 62 5.53+0.82 1.26 +0.96 25.983 0. 000
Modic T IR 32 5.31+0.90 2.16 +0.85 12.810 0. 000
Modic IT B AR 2H 48 5.44 £0.90 2.02+0.98 20. 666 0. 000
F iy 0.689 13.363
P A 0.504 0. 000
:3 3ABEMEERRHEREFAINENRBERLEIERITS
13 FEA it/ B BURPLIE R &I/ (x 2500 (i P
ARH FRIK BT
I& Modic BCAR4 62 7.19 £0.97 1.42 +1.08 30.137 0. 000
Modic T AR LH 32 7.03 +0.78 1.38 £0.91 25.393 0. 000
Modic [T 2440 A3E 4 48 6.92 +0.96 1.48£1.03 29. 662 0.000
F {4 1.221 0.104
P g 0.307 0.901




- 20 «( % 660)

FEIEF20224£9 A% 34 %% 93 J Trad Chin Orthop Trauma,2022,Vol. 34, No.9

R4 3HAEHABSRHEREFARAIER Oswestry ThEEFERFIEEL

Oswestry D) REPFRRFHEEL/ (x +5,% )

4151 FEA R/ ) R T L fH P i
J& Modic 272541 62 59.90 +8.68 11.26 +6.82 34.613 0. 000
Modic T %5820 32 61.75 £10.95 21.13 £7.55 15.577 0. 000
Modic IT I A8 24 48 60.38 £7.73 19.71 £9.61 25.133 0. 000

F A 0.455 22.364

Pt 0.635 0. 000

X (x* =6.935,P =0.031) ; JC Modic B84 L5 5T
BT Modic T B 78 20 F1 Modic IT B Pt 28 2 (y* =
~17.192,P =0. 035;)° = - 16. 285, P =0. 023),
Modic T P75 20 Fil Modic T %Y 2t 28 20 25 597 3k 19 22
TG X (x* =0.906,P =0.915) , W#ES,

3.2.5 [EMEMIEERBIER RGO BTG RE,
JG Modic 2840 2 15148 /&  Modic T B84 5 fi] &2
& Modic [l BIAZ2H 7 B4 % ;3 HIBE W L F
B ESEFHEIFEL (Y =5.969,P=0.049) , jli—
LM (o’ =0.017) 0] 22 T TG L

(P=0.043;P =0.040;P =1.000) . &% B HKAT
PETD sz i) £L A HE (R 8] & AR I6)7 5, AEAR Y
Atk o

RSO3 AREMERE R R HE RE AR RBET Y

SETHTIEER A 4]
21 51 FEA G é¥éﬁﬂ%2§%
1t R A %
JE Modic PtAEZH 62 39 18 4 1
Modic I #IAs 2 32 14 10 6 2
Modic IT Bk AL 26 48 21 16 9 2

3.3 BRG] HURHIRRTORILE 1K 2,

“

(6)

B el BRE R
V50 %I 2 4 AR O 41 5 (1) (2) (3) AT MRI L% Ly HER B2 A 9F Modie 1 BB,

(4)(5) (6) AJi MRL /R P CVIBR, Hia bR o



HEIEEF2022F9 A% 34 4% 9 # J Trad Chin Orthop Trauma,2022,Vol. 34 ,No. 9

(5661) 21 -

“

&)

B2 62 BEEA
VA, B 48 I 8 4R, 25 FREHUIPR 1 475 (1) (2) (3) RAT MRI G Ly HERI 7, 4 9F Modic I B s

(4) (5)(6) RJF MRI R H YT VIR, Feid iR
4 T i

Modic (748 5 B ¢ R % V), JLIHE Modic T !
st 0 s AU ) 562 {1 AR 4T 4 ke
BEPIIE R, 4 9F Modic BUAS i fEH 55. 7% 1%
FEMEERAEAR , T TC Modic B(72% 1) B & A 27. 6% 1+
FERESRAE IR . Toyone %57 % B, 45 3 Modic 2728 Y
JEHE ] SR TR k8 8 o, 5 T Modic T AU MU I
Modic T 1 575 35 BB 119 & A5 2R 4300 ok 73% F1 1%
1M HA I Modic T #9252 25 B e PRAH X 58 i ™
NRFEX — B SR, Ohtori 25 g 4 Modic 1 Y
M Modic I B8 AR J T Modic #0728 (24 1 Mz 41
AUATHFY, & LA IF Modic Bi7s B 35 1 2 vh 2
FER ) 9.5 MBI R IEE F - o B 3RIK, FERIE
Modic T #1228 B 244k, T 7E T Modic 27 i 24 A
WAL

Modic #0722 Xof JEAE ] 5 5 H AT T ARBOR G TEAR
FIZ e, S8 H A2 AR TS G I Modic A8 IR HE F) £
GEHVE T AR J7 % M BE £ A7 AE B R 4r i1 . Chin
2136 30 491 DR A ] 285 2 HH O A B 4l M 1) 5% 17) ok

ARIGTT 0B BEAT A RTIETERT S R B, Fr s B A5
REE s MR Fi 249 A 8 i3, Hevh G Modlie 5028 2 B 2
TR . (HARA BTSN Modic 22 %t #E 8]
SEVIBRAT RO BN A A 2 R BB =
IR TME IR R 28 g R A FEaa T AR ]
B S M T 486 19145 I Modic Bl 75 1 EEAE ] 45 58
S R GERE, A BRAE A 5 MR 22 A J7 1T, T A
A AR T PAERER IBRA , i fE4T B AERE A% D)
BR A B T 5 I Modic TR BUE 3 10973000 T4 9F
Modic I B2 2 5 A 38 DA O IECME Rl RO T 45 9
Modic T 7Y k728 % JEEAME 7] £ 5 H A , 17 R 200 46 4% D) B
AE T 9 Modic I RYBUESE o FEE B AL
ORI A Ji& , PETD 88 6 A SR} B2 A A0 AL 10
BB SIS F AR M L, PETD BA B145
AN ARJESIR R R . A9 Modie B
AR TR AR 2 R WA A A 45 28 AT PETD T ARAIBCR , H
i 14 TC A 2518

AT, 3 A E RS R VAS W BB
VAS P55 & ODI BHEORFTHE , f /8 PETD fEf 2504



- 22 (4 662)

HEIEE 2022 429 A % 34 %% 9 #] ] Trad Chin Orthop Trauma,2022,Vol. 34, No. 9

76 I Modic P72 B A 18] 45 5 HE 5 155 JC Modic

MO B R E AR L , A9 Modic BUAE# ARG HESR VAS 1

431 ODI B 57, W45 3 Modic B2 14 FEEHE 7] 45 €

i SR E ARG B 5 5k B R AR . MR R 2 R Macnab

PR E R ZR G T RORE , T Modic B8 4 Y7 AL AR

FHA4 2 41,1 Modic 1 BRI AR ZH Fl Modic IT 2k AR 21

MOTF RIS . Yao 2512 [l 5T 2 W, Modic 2725 2 I

HEM B R BIE R A ARG RE R GRNRZ —. 5If

Modic 78 f) R 9] 25 5 HHE A5 52 % 2 e ) Jt AL 1

AN, AT RERIALHTE Modic B8R T HE fa] 45 A0 75

TRl IE , 5 EHEZ N E IR SRR o I 5

HENR] 5 A9 AT 5 22 v 32 % I BE, I & R BT IR K

{1 AT R 3 41 R R INE R G E L,

AJRE S WA A R BN K o

AT ZE RN, A I Modic B4 23 52 i AR

] 2 9 tHAE PETD A5 AEARZE M

[1] JENSEN O K,NIELSEN C V,S@RENSEN J S, et al. Type 1
Modic changes was a significant risk factor for 1-year outcome
in sick-listed low back pain patients: a nested cohort study
using magnetic resonance imaging of the lumbar spine[J].
Spine J,2014,14(11) ;2568 —2581.

(2] B MR, RIE, 55 JEAREZAR Modic 272 5 A i)
SRR {9 A S 9 52 B MRT BF5E [T ] i 34k i,
2017,8(7) :514 -518.

[3] KUMARASAMY D,RAJASEKARAN S,ANAND KSSV,
et al. Lumbar disc herniation and preoperative Modic chan-
ges :a prospective analysis of the clinical outcomes after mi-
crodiscectomy[ J]. Global Spine J,2022,12(5) ;940 - 951.

(4] ST, BPHE, X042, 45, 20 B M ) FLABE T M ) 25D B
RSP FEAT R R IR Y LS /ST MEN L2 E [T ] R 4181
TAEFFT,2021,25(27) 4333 —4338.

[5] SONG Q C,ZHAO Y,LI D,et al. Percutaneous endoscopic
transforaminal discectomy for the treatment of L5 — S1 lum-
bar disc herniation and the influence of iliac crest height on
its clinical effects[ J]. Exp Ther Med,2021,22(2) :866.

[6] PORTO G,CISEWSKI S E, WOLGAMOTT L,et al. Clinical
outcomes for patients with lateral lumbar radiculopathy trea-
ted by percutaneous endoscopic transforaminal discectomy
versus tubular microdiscectomy; a retrospective review[ ] ].
Clin Neurol Neurosurg,2021,208:106848.

[7] MODIC M T,MASARYK T J,ROSS J S, et al. Imaging of
degenerative disk disease [ J]. Radiology, 1988,168 (1) :
177 - 186.

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

B, R BRI RST RN AR [ M. bt A
F& 1A= Rkt , 2005 : 119 - 121.

MACNAB 1. Negative disc exploration. An analysis of the
causes of nerve-root involvement in sixty-eight patients[J].J
Bone Joint Surg Am,1971,53(5) :891 —903.

SAUKKONEN J, MAATTA J, OURA P, et al. Association
between Modic changes and low back pain in middle age:a
northern finland birth cohort study [ J ]. Spine ( Phila Pa
1976) ,2020,45(19) :1360 - 1367.

SAHIN B, AKKAYA E. Modic changes and its association
with other MRI phenotypes in east anatolian low back pain
patients[ J]. Br J Neurosurg,2022.1 - 7.

i, e, Ik, 55 JEAHE Modic BUE Y 2341 A
K TESRRR L] E B R EREIMLE, 2009,
23(12) :1409 - 1412.

TOYONE T,TAKAHASHI K, KITAHARA H, et al. Verte-
bral bone — marrow changes in degenerative lumbar disc dis-
ease. An MRI study of 74 patients with low back pain[ J].J
Bone Joint Surg Br,1994,76(5) .757 - 764.

OHTORI S,INOUE G,ITO T,et al. Tumor necrosis factor —
immunoreactive cells and PGP 9.5 — immunoreactive nerve
fibers in vertebral endplates of patients with discogenic low
back pain and Modic type 1 or type 2 changes on MRI[ J].
Spine ( Phila Pa 1976) ,2006,31(9) :1026 — 1031.

DJURIC N,YANG X,OSTELO R, et al. Disc inflammation
and Modic changes show an interaction effect on recovery
after surgery for lumbar disc herniation[ J ]. Eur Spine J,
2019,28(11) :2579 —2587.

HAO L,LI S,LIU J,et al. Recurrent disc herniation follow-
ing percutaneous endoscopic lumbar discectomy preferen-
tially occurs when Modic changes are present[ J].J Orthop
Surg Res,2020,15(1) :176.

CHIN K R, TOMLINSON D T,AUERBACH ] D, et al. Suc-
cess of lumbar microdiscectomy in patients with modic
changes and low — back pain;a prospective pilot study[J].J
Spinal Disord Tech,2008,21(2) ;139 - 144.

OHTORI S,YAMASHITA M, YAMAUCHI K, et al. Change
in Modic type 1 and 2 signals after posterolateral fusion sur-
gery[ J]. Spine ( Phila Pa 1976),2010,35 (12):1231 -
1235.

BOSTELMANN R, PETRIDIS A, FISCHER K, et al. New
insights into the natural course and clinical relevance of
Modic changes over 2 years following lumbar limited discec-
tomy ; analysis of prospective collected data[ J]. Eur Spine
J,2019,28(11) .2551 -2561.

A BB A, EhE, 4. Modic BN IEEMEH] 42 HAE T~



PEIEF2022F9 A%34 %% 9# ] Trad Chin Orthop Trauma,2022,Vol. 34 ,No.9 (% 663) 23 -

AT E RPN I3 [T RRRESIGE, herniation after percutaneous endoscopic lumbar discec-
2013,93(39) 3111 -3115. tomy[J]. World Neurosurg,2017,100:1 6.

[21] &FHR mfe, & EE, 25 & e fE el FL s S5 HEAR T & [23] HU Z J,ZHAO F D,FANG X Q,et al. Modic changes, pos-
HE ] BV BRATE 7 A (8] 25 2 HH E 19 AT BE 4 FE AL X R sible causes and promotion to lumbar intervertebral disc de-
WL T]. A EAN AR 4% A5 ,2017,17(6) :491 — 494, generation[ J |. Med Hypotheses,2009,73(6) :930 —932.

[22] YAO Y,LIU H,ZHANG H, et al. Risk factors for recurrent (ks H 1.2021-07-19 A C45E . 2208 0% )

(L% 16 W) lot study[ J]. Pilot Feasibility Stud,2018,4.70.

(141 AWK, 5N, 47 A BRAT T 106 A 8 Il 9T 10T (19] ok, FESERE, ATA0-F, 55 E 01y Rilm R 70 1 5
EMEM B2 REL T ). PR IER,2021,33(2) ;78 - 80. KM RMTELT ] th 2R EEE,2017,15(10)

(IS ] 2, X w3, o] < 0, 5. RO R PRI ZRIR 5 (R A1 i 1818 - 1820.

AR IT A ) 8 5= R RO [T ] e 2 4R, [20] 3K FIMS, XUBEAR , 25 B bA. i AR £ 6 Ak B A 1) - B
2019,29(6) :16 - 20. SER[T]. ZE=E,2021,42(1) 1104 - 106.

[16] PANHAN A C,GONCALVES M,ELTZ G D, et al. Electro- [21] SR, 200, ARG, 2. #8045 6 B 9% 18 2
myographic evaluation of trunk core muscles during Pilates FREIT IR T]. PR BE~%,2019,48(23) :4084 —4089.
exercise on different supporting bases [ J]. J Bodyw Mov [22] X, Zs0m, s e, 4. 5.0 18 sl 2k 6 I B 48
Ther,2019,23(4) :855 —859. AR RO DI RE AN AP WL 4 i B BCER[T]. A

[17] MORNIEUX G, WELTIN E, FRIEDMAN C, et al. Influ- BEE Me 550k 2021 ,27(11) 1334 — 1339.
ence of a functional core stability program on trunk and [23] Wi ST, SN, 28, BiAb T PR s S ke E 1k
knee joint biomechanics in female athletes during lateral R e s (], hEB s EF R E,
movements| J]. J Strength Cond,2021,35(10) ;2713 —2719. 2020,39(3) :194 —202.

[18] HOGLUND L T,PONTIGGIA L,KELLY J D 4th. A 6-week [24] BT, 3ROk, 10 04, & AR IR E R w25 w
hip muscle strengthening and lumbopelvic-hip core stabili- N IRIT R (T]. ey B R S 5 R 47,2019,
zation program to improve pain, function, and quality of life 41(4) 317 -320.
in persons with patellofemoral osteoarthritis ; a feasibility pi- (ks H 1.2021-09-27  AXC4i%E . BT)

<@ A -

(EBER) RIE=BMMEREHNEXEF

! (PEEF)REMEEFTRAEANRGT TR EFTAF)ZNLE AW KREHAESF 2F B T2 EAAS, |
IS AR £ B A A e e T !
L EPAR :
L1 EERE RGAES K AR,

! 2 EEARE %‘%ﬁﬂr;ﬁ%ﬁlléﬁﬁﬁfﬂﬁa’é#ﬁ\’%‘%ﬂ—fﬁz’%é&h?‘ﬁ?ﬁ"%’?i&ﬂ?J‘F?‘%ﬂﬁ%%ﬁl‘/‘?&/%ﬁ%ﬂ&if%iﬁ%\’%"%ﬂﬂi

3 EERE :
F1H RANE ZERAA(EBIRSRBER), KRGS AEHL AR LSS BAF X IERAK L |
DA A A (5 AP R SRS ) F . JRL R 1 2y2g19897h@ 126. com, 3RA Lk B A VAU B2 89 KRR K, e RIR L |
R B T AT AL AR

$2% WENE WHBREBHAASET, w5 BARERRAYAMRT AL, PEER. ONAT KEHE
5 54hZ MR QAN IERA LS L ETEBE T QMBEFFET AR I Wbt AR ToEE @GR RTS
FGF QOFRR AL HIRT Y0, RIEAR T R RAT; OREAMRA I F L E A HHRE, AL B AR .

%3F AANBE KA GBS ETTEETHHEL

: Z . FBEFH Em?ﬁﬁgﬁ

JUt) AT PR BAARG, — B2 F A, B R F (P EEF) & st cane roRowreAD
| EE T RAT T R A RIF AR R B B R & T RGN RF
R AAERRRT(F BEEF) & ST HHEARFTRITERAS
D R dein A, RN T AR i,




