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Effects of isokinetic closed chain training combined with short needling on postoperative
joint range of motion and functional recovery in patients with knee anterior cruciate ligament injury "
REN Yi,GUO Xuebin® ,LI Weike WANG Yang ,L1U Quanhong
Department of Rehabilitation Medicine , Hanzhong Central Hospital s Hanzhong »Shaanxi 723000,China

Abstract:Objective To analyze the effects of isokinetic closed chain training combined with short nee-
dling on postoperative joint range of motion and functional recovery in patients with anterior cruciate ligament
injury of knee joint. Methods A total of 106 patients who underwent arthroscopic anterior cruciate ligament
repair in Hanzhong Central Hospital from May 2021 to May 2022 were selected as research objects,and were
divided into control group and observation group by random number table method, with 53 cases in each
group. The control group was given isokinetic closed chain training,and the observation group was given isoki-
netic closed chain training combined with short needling. The knee sports Injury Score (Lysholm score) was
used to evaluate the recovery of knee joint function,the visual analogue scale (VAS score) was used to evalu-
ate the pain of 2 groups before and after intervention,and the Barthel index (BI) score was used to evaluate
the daily living ability of 2 groups before and after intervention. The clinical efficacy,range of motion of knee
joint,recovery of knee joint function.isokinetic muscle strength and quality of life were compared between the
2 groups before and after intervention. Results Compared with control group,the excellent and good rate of
observation group (90.57%) was significantly higher than 71. 70% of control group,and the difference was
statistically significant (P<C0. 05). After intervention,the knee joint activity of flexion and extension,internal
rotation and external rotation of the 2 groups were significantly higher than those before intervention,and the

observation group was significantly higher than that of control group,with statistical significance (P<C0. 05).
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The Lysholm scores of the 2 groups were significantly higher than those before intervention,and the observa-
tion group was significantly higher than that of control group,and the differences were statistically significant
(P<C0.05). The isokinetic muscle strength indexes of the 2 groups were significantly higher than those before
intervention,and the observation group were significantly higher than those of control group, the differences
were statistically significant (P<C0. 05). The VAS scores of the 2 groups were significantly decreased,and ob-
servation group was significantly lower than that of control group,BI scores were significantly increased,and
the observation group was significantly higher than that of control group, with statistical significance (P <
0. 05). Conclusion Short needling combined with isokinetic closed chain training can effectively improve the
knee joint range of motion and knee joint function of patients after anterior cruciate ligament surgery,improve

isokinetic muscle strength,and reduce pain,which can continuously improve the quality of their daily life.
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jury; joint range of motion

M X R EESH, AARERX TS wH&tE.,
TOBRB N B S S R A RGE L2 ik AN TSRS (DRF 2~3

B ORTTANEF R I B B A b R WA 2 — I R R
Shy TR T i Bk L T O T RS R T B RO R L ™ R T
SRR B H TS R T AR AT I R I6 T RG2S X )
e 40 B L7 2 S B N T R B E R L g
ARBCER TR A EREREWE AR A
TG BT T AR 0 AR B 52 I 2 X0 T G 1 T R A
T OLA e MR . 328 4% 2 il L IR % L p 28 L DA 4
Try 51 i 2 R A B A X A 4 L B R T 4 2 h 5 T i
iz gy, A BE Iz 3 n] A RO e O T AR E M AT B TR A2
X E ARG T I RER IR L L 2
EERIEZ— BAE#BELR RN ETEY
B 2 TR 9T B O R R R 8 H RR I
TR X PR EERERE R L. AHEE
TE 43 B 45 3P S I 2R 3K A J 9 % T G719 i 22 L)
A BB RS ST TG 3 B D RR R A 1 52 e, LA
il REE AL 2SR SRR IE I T

1 BEMERHE

1.1 — ¥R BEHC 2021 4E 5 H & 2022 4F 5 AHA
Bt WO B R AT 61 4T i 28 LB 1B R R 1 B3 106
BIVE R B 58 6 52 . SR FH BE HILECF 3R 35 43 % B4 A
WS, B 53 B, XFIRAL 3 31 ., £ 22 )5 F 3
AEIE (33.16£5.85)% , MEHF 28 #i], 2 25 f; °F
BIAEHY (33. 5246, 25) % . PRALPE G AR i 48 — i F
R, 2R G2 L (P =>0.05) , A7 0l otk
YR UE : (1) 1 Sy B0 JR OG5 117 28 SR 458 405 kAT
BT HI 22 BB AR YT 5 (2) B I )
i 1~ 1 %, HERRbrdE . (D& I3 8% ™ &
P T8 R T A AE 5 (2) A I Al R A 45 5 (3)
AR I AR A 5 (4) 17 1 P4 BURE AR SRR
s (S BEAE MG P4 . PP A s X g M KR
IR0 R BT 2 B UG R 2. A RE SR &R e A

Jal o AT I Y Sk LA W i B BRAE N 5,5 B /3K, IR 34
B JE AR ZR 3 IR/ K5 ()R J5 3~5 J , #4740 b J
Wiz 3l , I 2ot 72 b R BRORFEAE IR B J IR AR B2 <307,
Yk} 8] 2 30 min, W FE R 3°/s. 2 /K.
6 K/ I JE A8 30 min; (D ARJG 6~8 JH .18 FH
FH R b I 2L I 45 T R BT B i A
FE<45%s(DOARF 8 5. REF 2N HINL. &
FEATE ISR RN PR LT A% 55 (5
ST A BRI 2 R T 55 L) PEAR I 256 R 58 Systemd
(i A 3% H Biodex 24 ®)) #f 17 45 # M 85 I 25, 18 = 1R
AR AV, DR i R 0 RS T R R T T I A %) B
T HEAT A R OGN A2 Bl IR I 2R =R gy )
710 &k 60°/s.15 & 120°/s.20 ¥k 180°/s — #H 8y Y|
G2 /W 3~4 W/ AU 8 JH . MBI A
SE AT 45 R PR I 2 . 4 5 SR O DAL 9 TR
KT E A R 120°, ST H AR L R TR
A BT 2 7, R B L AT BT R R 2 B SR AT AR Y
] o 22 A2 TR R 2 I, iR AT bR R A B A 1R
1% Mk B B e B 455 B2 30 min, k4T

1.3 WEdEH WmRITFRCEFE R AT 2 4 31,
W G R AR 58 A T 2 L 97 0HE B >80 00 Al s IR OGS
iR I S TR L T SR B 6090 ~80 % o K s T K
I M AT BT A L 9T AR B 3000 ~ <60 %0 T s G
FRER TR RN L ST R <30 2. R
=L+ REIEO /B 5 < 100% . BT 48
B« 4300 31 SRR 5 R D0 R OG99 I B FE L 4R 5 AR A R
AR AL, 1 B A AR R OGN A L N E A At e
B ORIE B EE I 3 YO M. B OCT T AR R A2
O o300 T 1 WA L R B OC 1T 12 3 4 1 o R
(Lysholm) PFAl & BEOCTTIF 00 A5 T A F2 Bk
WL BT TR RERR R N AE, B 100 41,



+ 2498 - M EFLHEK 20239 A% 20%% 178

Lab Med Clin, September 2023, Vol. 20,No. 17

Lysholm P¥ 43 8 {IC 38 W] A 3 R OC IR &2 i 22 . 4l
WUJ3 433 F F WAy 5 2R Systemd Pro £ 3¢ 75 4%
L7003 R e A I A A R L T A e T A X
JIHEAE et TR A [ 08 g i R 2 L/ s b Sk L IL g
(H/Q) &, A= 1 B &« >Rk F A o6 B U 3F 23 (VAS F
G VEAR B E T AT RIS O, SF s 0~ 10
G0 FNTCH 10 FOR TR . VAS W40l = R R
JEIF ™ E, Barthel 48 % (BD ¥ 73 9l 8 & T
W5 H AR A4 10 BN 2, B 5328 100 45,
BI 343 8 = 2 W RS H R AT e T BT

1.4 SGitefFab P R SPSS20. 0 4831 k47 45k
PEAFRRGE b, BIES AT EREL o+
FOR A M RECR ] ¢ K96 TSR DL B s A )
RFNCHB LECSRH X7 K5, L P<<0.05 WS

Gt R L
2 &5 R

2.1 WAIGKIFRE  FHE, WYL R
(90, 57Y0) TR IAM 71.70% . 2R B G =R
X (P<0.05), W1,

2.2 PRI EE LRI TR, A RO TR
B, 2 RS E X (P>0.05), TG,

VA 2HL IR O 19 355 Bl JRE JeE A P e B A i B4 T I B R
Fhren s HOWEE 20 T OC 71 3% 2 B U] 0 T B, 25 S5
YA G2 L (P<<0.05), WL# 2,

®1 WAFTHRBRERFRLE(%)]

AR n e K i) 2% S S
XHRZE 53 18(33.96)  20(37.74)  11(20.75)  4(7.55)  38(7L.70)
WMELH 53 20(37.74)  28(52.83)  3(5.66) 2(3.77)  48(90.57)
x* 6.163
P 0.013

2.3 PRAMCTIIREMR A G AL LA T T, B4
Lysholm £ WIF 73 L85, 22 LG4 L (P>
0.05), THiJG, M2 Lysholm £ I ¥ 43 ¥ & T i i
Thies s HW%EAH Lysholm 43 B & T XF B4, 22 S
YA G2 X (P<<0.05), WL 3,

2.4 WASEHNL R TR, WAL 45
W AR L3, 22 R TGt X (P >0, 05), T
IERE RS WIE -k g ek a1 1T = I E
W2 20 45 S L 7 45 LA A 25 W1 I8 v T IR, 22 e 8
HEi#E L (P<<0.05), W4,

*2 MAXTEHELR (T L5)

Ja ) ATiE () HMIEC)

éﬂ'f"]” n

TR T Rl THE T i THE
Xf B 40 53 53.78+6.42 100.70+17. 68° 11.5242.05 21.2843.41° 13.81£2.41 30. 11+4. 29°
WL L 53 53.12+6. 36 121. 62+18. 05° 11.84+2.12 28.4243.81° 13.72+2. 44 38. 2345, 09
t 0.532 6.028 0.790 10. 166 0.191 8. 880
P 0.596 <<0. 001 0.431 <<0. 001 0. 849 <<0. 001

W 5 R T BT R, " P<<0. 05,
*3 WEARXTIEREBTRILE (2 £5)

i KWAFGD BT 5 ek (43 JBE AT BB ()
A T B i T wiE T H A TG T 3 i TG T 7 i TG
XA 53 9.18+1.67 15.43+1,42° 2.374£0.40  3.1240. 39" 4.40+0.69 5.1041.23" 4.62+1.01  9.3741.14°
WMEEH 53 9.28+1.89 20.23+1.51" 2.26+£0.31  4,0240.43° 4.324£0.88  7.4941.15° 4.67£0.81 11.2541.19°
¢ 0. 289 16. 859 1.582 11. 287 0.521 10. 333 0.281 8. 305
P 0.773 <<0. 001 0.117 <0. 001 0. 604 <<0.001 0.779 <<0. 001
i IR (1) LY HE G Ji Bk (43 T B
A Rl TG Rl TG R TG Rl TG
XFHR4] 53 9.58+1.62 15.86+2.10° 2.4140.42  3.0440.62" 4.3340.75  6.564-0.62" 1.68+0.21  2.85-+0.29°
WEEH 53 9.14+1.57 19,0241, 74° 2.3840.39  4.2140. 40" 4.17£0.82  7.484+1.13" 1.63+0.20 3,350, 27°
¢ 1. 420 8. 436 0. 381 11. 1.048 5. 196 1.255 9.187
P 0.159 <0. 001 0.704 <<0. 001 0.297 0. 001 0.212 0. 001

5 R4 F WA g, ¢ P <<0. 05,



I E G 0K 2023 42 9 A% 20 %% 17

Lab Med Clin,September 2023, Vol. 20, No. 17 o 2499 -

x4 AALEERMALE (2 L5)

- JE B AE X S HEEIN/ (m « k) ] H/ Q%) 04 (L (N/ m) JeE B0 T AL (N/ m)
L R T T THE R THUE T AT THUE
YTHRZH 53 44.4246.29  107.4249.53" 36.054+4.21 60,3545, 12° 27.2049.08 101, 90411. 49 18.52£5.26  66.21+8.02°
WA 53 45.2346.89  120.30411. 23" 35.32£3.70  69.1345.08" 26.82+8.49 119, 48412, 05° 19.05+5.89 79,8248, 24
¢ 0.632 6. 366 0. 948 8. 862 0.223 7.687 0.487 8.617
P 0.529 <<0. 001 0. 345 <<0. 001 0. 824 <20.001 0. 626 <<0. 001

5 R T g L P<<0. 05,

2.5 NSRRI AR BT E R T AT 4
VAS.BI W4r b8, 2 5 g1t # 2 L (P>>0.05),
TG WAL VAS 433 B 8 R A% BL 3433 0 18 7+
i HOWER A VAS PF4 B AR T X 4 BT 3F 4B
ETXF A, 2R A S E X (P<0.05) ., I
#5.

®5 THERRBEEREFEREBLEK(+s)

VAS #5350 BI ¥4+ (40
215 n - — - —
T i THE amiin] THiE
XHRZH 53 5.63+1.25  4.63+1.24° 45.23410.32 72,1546, 35"
WEEH 53 5.64+2.01  2,39+1, 45° 45.16+9.85  84.5647.15"
t 0.031 8. 547 0.036 9, 448
P 0.976 <20. 001 0.972 <20. 001

T 5 A 240 T AT 4. " P<<0. 05,

3 it ®

FARAE L IEVRYT T2 X A B 4 1 32 07 =L W]
5 By £ WK 1A DI RE (L 25 X I O T 4 R ) i o
— S, AR S5 AN G T A AR I 2 AT RE R B G
TR S S AERE Y L R RT s XA s R
ARG U] 25 T 23 A RO e S I R R SRR EE N
D ORTEME A,

S5 AL PA B I 2 3 AF R OB % 1 — B R &2 I 450
2 R e 32 3 B Oy Ze ks gl R 3G i oG
WY1 AR B SN 4 T O DR eI
G, D AR RIS T3 50 AT A ORI OR T AR AR R 32
K AR Z A RN A A B As B SR
TR S A ST AR S THE 571 DI RE Y () IR BE A R By
b BB b 5 Y T fil ek AR B B T B RS S R AL
H AT A5 2P I 2R 7 I O T 2 A MR A0 il A v iR
TR R R T L R B 2 ot A B A
CIEARZEZE) th R R AR T 40, W5 T 175 3k
Sk I A SR 405 AT LR B R L A 2% R ML IB AT A2
BH AT S B A R 58 LA 22 40 . R AT =
B BT A N A R AR S A R s AT,
AT BCORAF SR 30, 2 4 OG0 48 L GE R 4
5 240 1t A1 5 TSP A 2D 6T R A B IR SR AR L A

TRIT ESETY J EME ) 258 O T A R AT
SR BoR, T HUR W2 47 R0t B % (90, 57 %) 1
W XA 71 70%, 2R A LI EE L (P <
0.05) 5 W20 I O 19 176 2l J38 T A | P T S A1 g 24 265 1 T
AR T . LU SR A I OGO Bh B R R
M, EZFHEGHFE X (P<0.05), 2 W% M 5%
A A5 T DA I SRR B L BT A R i s ST R
Jei R DG 6 B B, T RE 5 A5 BT R IR A AR
TR OGS T 20 B R AT A IR AT G .

B LF 1B 2 AR FEE Ui e 2 H Y2 k2
J DT DI RE L HT 58 SCRIHT 7 4 4 B 06 1 R Tk Bz B
ThRE 7 A B Y Lysholm 143 2 I & &
FH I OG5 T RE VT 43 12 2% 76 DA AT 38 SR A 3 47 155
P Bk EL A A v T SR A RO R R AR
S B R S el R R S R I R 3 S M sk
R AR BB R T v U R L L A O R A R
A2 S5 18 5 AR S e 52 11 20 R S 1) o B 2R
ARAFFTLE R B R, F WS . B4l Lysholm 4% T ¥F 43 15
B RT TE A HWER A Lysholm #50 BH i & T
Xt HRAL , 22 S G it (P <<0. 05) ; T His
2 55 S LT 45 T0UHE AR X 8T TR B O e, L SR A A
AL T) A TS bR B G T IR, 2 R A Gt E
S(P<C0.05) 3 BH J 009k T 28 fif T OG0 Jo] R AL 2L 1Y
5K 77, WO G T JR B N RS S S AL A
T R . 5 DA B DI 0 o T 6 T e L R A%
— R4\ iz g, T IR A, 96 Ao B RN AR T B0
SRR L B R B 5 J i B R R 4 R P )
ER RS R CTT DI RE K & . b oh . A5, T
J& s PR VAS W53 378 8 B AK B W43 380 8 7+ &
HWLEEH VAS PF53 B B AT %0 B2 BI 3 43 B 18 &
TXFHRA 2 A Gt 3 L (P <<0.05), Ui
) B 6 R A i )11 5 T A ROV A2 T O T1T T e L S B
SRt R E VIR O R R T T, 5 2R Al A
¥ 25 FERH T L 55 o P DI 25 BB IR AT 28 XA AR R
VIR B e I PRI R

25 b T aA T I A A P I T A
28 SUBI A R S BB TR 6 4 1 2 B B R 561 T g, 42



* 2500 -

i EFHUER 2023 F 9 A% 20 8% 17 ]

Lab Med Clin, September 2023, Vol. 20,No. 17

1 S UL A R P L A AR R G AR
o AHASHTE AT AL I A N RE B O AR g il 52 S 4 4
7 g8 9 D) A L oA X i 58 A R e 0 1
J5i 1 B AT B U5 45 JR R BIF 58 25 2R AT RE AT AE — 5 i
oy o ARG KA TR G2 70 1B B 3 n % 5 ik 1) 26 47 TR
ARTE i RARE S M His

£ % Uk

[1] KOHN L,REMBECK E,RAUCH A. Anterior cruciate
ligament injury in adults: diagnostics and treatment[ ] ].
Orthopade,2020,49(11):1013-1028.

[2] BISCIOTTI G N,CHAMARI K,CENA E,et al. Anterior
cruciate ligament injury risk factors in football [J]. ]
Sports Med Phys Fitness»2019.59(10) :1724-1738.

[3] BRAM J T.MAGEE L. C,MEHTA N N.,et al. Anterior
cruciate ligament injury incidence in adolescent athletes:a
systematic review and meta-analysis [J]. Am ] Sports
Med,2021,49(7):1962-1972.

[4] ANDRADE R.PEREIRA R.CINGEL R V,et al. How should
clinicians rehabilitate patients after ACL reconstruction?
A systematic review of clinical practice guidelines (CPGs)
with a focus on quality appraisal (AGREE 11 )[J]. Br J
Sports Med,2020,54(9) :512-519.

(5] RS, skot, $hrt, 45, 45 A B DI 25 15 55 0T 5 I 2R X
o 2 v J5 12 Bl A A T BONL s L A e 5 A AT RE
AT L], i PR 25 PR 2535, 2022, 50(3) - 267-269.

L6 ARFEME, XV, £ UM, 55, BF 00 27 1 I K BT
(1], H A% %2.2020,40(1) :54-57.

[7] DIERMEIER T, ROTHRAUFF B B, ENGEBRETSEN

JIERE3PE

L,et al. Treatment after anterior cruciate ligament inju-
ry;panthcr symposium ACL treatment consensus group
[J]. Knee Surg Sports Traumatol Arthrosc,2020,28(8) :
2390-2402.

[8] KAKAVAS G, MALLIAROPOULOS N, BIKOS G, et
al. Periodization in anterior cruciate ligament rehabilita-
tion:a novel framework[J]. Med Princ Pract, 2021, 30
(2):101-108.

[9] GRONWALD T, KLEIN C, HOENIG T, et al. Ham-
string injury patterns in professional male football (soc-

cer):a systematic video analysis of 52 cases[J]. Br J

Sports Med,2022,56(3) :165-171.

[10] MENEK B, TARAKCI D, TARAKCI E,et al. Investiga-
tion on the efficiency of the closed kinetic chain and vide-
o-based game exercise programs in the rotator cuff rup-
ture:a randomized trial[ J ]. Games Health ],2022,11(5)
298-306.

[11] KOSTADINOVIC S,MILOVANOVIC N,JOVANOVIC
J,et al. Efficacy of the lumbar stabilization and thoracic
mobilization exercise program on pain intensity and func-
tional disability reduction in chronic low back pain pa-
tients with lumbar radiculopathy:a randomized controlled
trial[J]. ] Back Musculoskelet Rehabil, 2020, 33(6):897-
907.

[12] BUSH H M,STANEK ] M, WOOLDRIDGE ] D.et al.
Comparison of the Graston technique® with instrument-
assisted soft tissue mobilization for increasing dorsiflex-
ion range of motion[ J]. J Sport Rehabil,2020,30(4) :587-
594.

L1370 XU, X0, ot 2%, 55 T 6% F0 A BE I ZRit 7 T OG5 22 A AR
BT hE AL T RBTSE,2020,24(11) :1733-1737.

[14] F A, K HE. LM BE L7 I 25 A ik iy B 52 DIl 25 75 i 4
SR P R R SCR LT T E 25 S e R 2019,
19(14) :2435-2437.

[15] B R A, 7 oot 2279 1 #4252 Rk &
FARIT B DG R R 4256 [/ CD . ﬁﬁﬂi%ﬁ@%fﬁ
BOCHE GEZE AL TR ,2021,21(21) < 1-2.

[16] JEONG J,CHOI D H,SHIN C S. Core strength training
can alter neuromuscular and biomechanical risk factors
for anterior cruciate ligament injury[J]. Am ] Sports
Med,2021,49(1) :183-192.

[17] VERMEIJDEN H D, VAN DER LIST J P,DIFELICE G
S. Arthroscopic primary repair of the anterior cruciate lig-
ament with single-bundle graft augmentation[ J]. Arthro-
sc Tech,2020,9(3) :e367-e373.

(18] ZEmgal , vt 518, Jo JU i, 5. F¢ 24 gz S Bk 5 5 2 A
YI 50T e 5G4 T 32 S0 7 e R AR R R L G I g
Kz g iae iy 52 ma (1], I K 2212134, 2022, 35(2) . 77-
81.

Clicfs B 31 :2023-01-05 &1 7 #:2023-05-10)



