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HIAZ X )7 (anterior cruciate ligament, ACL)i15 S BRI AT E, MW HE KIS
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FEBESE ACL #2405 J5 it AR HW s, ACL AR Ja B ok ia 8l 152 27 A mIT 57

TN R, R R BARHE, FA AN TR ik RE R R
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R, BT R T Y Th RE B R . (e - R SR TS IO A B AE SR B B
Bz G RIR SER TE, S EE A2, S IRRSCEZERROR, fAE%
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AW FEINIS G35 g Fe 5 B E AR g U LE R s ACL 1R, R A B v
Endbutton A5 3 5 IR ET 55 M [ 52 (A, AR BER N ZRs e s i Js ), EAT I IR
FEE BT REITTE, AT THPP O 25506 5 e BB 7 R s o SCAETITIYII PRATE 9 )
Feffi b, HE— BT RE TAHSRIIPLHIRIGE, X E S TNF-o BEATRIIN, 35 rh 255k
SO JENE IR IR 5, L DA Fh 24 SO e B I PR B S (A HEATHLER, D ik — 25 1l R
I FRABEAT B ARl e AR TR LA N AN 43

E—E5 RSB AT R X BRI R RIS RTR

B Ay Tl b 25O ACL HEdtJm BB RO RSE M S T RERR R (M5, il
IR 25h et ACL ARG R R MMt . 753% IAHIN A BB #
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g HEBRRICTT VP 25 5122 (IKDC) VP43 HEAT XS L4 dr, PPN JLImIRT T 2. 453R 2 AR
LARFER . FER . ZOTETANE . Lachman w56 FHYE. SRR PE. Firfl e a6
BHAE. BB KR 42258 Lysholm $¥43. IKDC WA KM EFE %R (P>0.05) ;2
SHRGH 4 FL 12 8. 24 R S T R E 4(P<0.05), RJ5 6 TN B
(P<0.01); 5HMERAILLE, KI5 6 . 12 &, 24 FEE KA ZENT B xR
(P<0.01); 2 ZHA 5 [RHABOC T FE B B TE G vt 2 X (P>0.05), R E A EE ARG
6 Ji 12 AR i M2 RFEE B2 m T BER 4l (P<0.01), 24 JH(P<0.05);% ki FE
SAARSG 6 Fil. 12 Ji. 24 JEI} Lachmann {56 R RS 00 B % 5035 0 3 i Trh 25
41(P<0.05); T FERWIARE 6 . 12 Ji. 24 J& Lysholm 1143 i35 v T[R4 M 52
HEILEL(P<0.01); AR5 6 F. 12 AP REHEH IKDC PFor B T RS A
(P<0.01), 24 J&(P<0.05). Z&it AWFFHITHILIN RIS I 294N 7 &, Xt
TORATEE I AR IEA U S R ACL SR, IR B R RO, 5T 5K
AT NI RO A, AR5 RS & 2 I RS T %8, HLRESORA T B 2l 1
JRE SN s D BT (R0 7 B B RYT R 0 BT, % T AR IUUIE G5 858 ACL i T gt )
B, UGE T 25N G N R AR G RS T %

EZE PAIMEMAIR X TEEZFRXTBRTD TNF-a BRI R
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SRR DU A5 ZE R DG T W T TNF-o0 58, WA RBHT 400 0. R RJG 1 2 4156
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ABSTRACT

Anterior cruciate ligament(ACL) injury results in instability of the knee and damage of
its function. ACL reeonstruction is the main treatment option for ACL injury.

Postoperative rehabilitation has become a hot topic in sports medicine with increasingly
mature of reconstruction technology after ACL injury.Postoperative rehabilitation of ACL are
controversial, which involves biomechanical factors, morphology, physicochemical factors
and so on, rehabilitation views are not the same, its development mainly experienced
conservative, radical to moderate rehabilitation. The tendon-bone interface healing is the focus
of present study, postoperative rehabilitation of ACL play a key role in the quality of the
tendon-bone interface healing, the better healing the more conducive to early functional
exercise.The study of promoting tendon-bone interface healing mainly remain in the
experimental stage, the inconsistent conclusion and larger clinical practice gap result in
lacking uniform animal model and experimental method, safety and feasibility need to be
demonstrated.Herb medicine has been widely used in postoperative rehabilitation in joint
surgery, but promoting tendon-bone healing of ACL in postoperative rehabilitation and
reconstruction are seldom used, no more related mechanism research.

The study included subjects were receiving autologous hamstring tendon single bundle
reconstruction, the proximal femur Endbutton and tibia interface screw extrusion fixed
pattern, postoperative rehabilitation training following the moderate principle, randomized
controlled study was used in evaluating the curative effect of Herb medicine promote
postoperative rehabilitation from multi aspects.further research on related mechanism was
conducted based on previous clinical studies, investigate the effect of external application of
herb medicine on inflammatory factors by detecting TNF-a in the synovial fluid of patients, a
comprehensive evaluation of the external application of herb medicine to promote the
mechanism and role of clinical rehabilitation, lay the foundation for further clinical

application and study. This research includes two parts:
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Part |
The clinical study of postoperative rehabilitation after ACL reconstruction with

Chinese medicine external treatment

Objective To evaluate the influence of the knee joint stability and function of patients
who received the external application of Chinese medicine after ACL reconstruction surgery,
and provide the basis for the clinical application of external application of Chinese medicine
for improving the rehabilitation after ACL reconstruction.Method Subjects included 68
patients from the orthopedic department of Gansu Province hospital of TCM in September
2011 to July 2011, all patients had undergone ACL single-bundle reconstruction with
multi-stranded hamstring tendons autograft. Compound injury were treated according to the
clinical principles. Postoperative patients were randomly divided into 2 groups, the routine
rehabilitation group were 32 cases, Chinese medicine rehabilitation group 36 cases, two
groups began to be performed the same rehabilitation training plan, after taking out stitches of
incision, Chinese traditional medicine group was received the external treatment of Chinese
medicine lotion (traditional Chinese homemade medicines made in Gansu province hospital
of TCM) on the basis of routine postoperative rehabilitation training. After the two courses,
the contrastive analysis of two groups of patients were performed at postoperative 4 weeks,
6 weeks, 12 weeks and 24 weeks according to the recovery satisfaction, range of motion,
stability of the knee joint, circumference of limb thigh, Lysholm knee score, IKDC score to
evaluate the clinical effect of Chinese Herbal Medicine. Result There were no significant
difference (P>0.05) in gender, age, time from injury to the operation, positive results of
Lachman, drawer and axial shift test, difference value of circumference of limb thigh,
Lysholm and IKDC scores between two groups;Compared with routine rehabilitation group,
There were higher than in recovery satisfaction in Chinese medicine rehabilitation group at
postoperative 4 weeks, 12 weeks and 24 weeks (P<0.05), especially at postoperative 6 weeks
(P<0.01);Compared with conventional rehabilitation group, there were significant difference
at postoperative 6 weeks, 12 weeks and 24 weeks in difference value of circumference of limb
thigh (P<0.01);The two groups had no statistical significance (P>0.05) in the postoperative

range of motion, however at postoperative 6 weeks and 12 weeks, the limitation of knee
4
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flexion in Chinese medicine rehabilitation group in patients is significantly less than routine
rehabilitation group (P<0.01), at 24 weeks (P<0.05);Routine rehabilitation group at
postoperative 6 weeks, 12 weeks and 24 weeks the positive results of Lachman and axial shift
test were significantly higher than that of Chinese medicine rehabilitation group (P<0.05);at
postoperative 6 weeks and 12 weeks Chinese medicine rehabilitation group were higher than
that of routine rehabilitation group(P<0.01);at postoperative 6 weeks and 12 weeks Chinese

medicine rehabilitation group were significantly higher than that of IKDC scores compared to
routine rehabilitation group (P<0.01), and at 24 weeks(P<0.05).Conclusion The postoperative
rehabilitation plan made by this research is easy and safe to carry out to improve short-term
clinical rehabilitation effect, especially for patients who had undergone ACL single-bundle
reconstruction with multi-stranded hamstring tendons autograft; From the short-term curative
effect analysis, the early rehabilitation plan combined with external application of Chinese
medicine, which is better than simple rehabilitation training in postoperative clinical effect;
From the analysis of patient's satisfaction and clinical curative effect, patients who who had
undergone ACL single-bundle reconstruction with multi-stranded hamstring tendons autograft
were recommended to chooses external application of Chinese medicine combined with

routine postoperative rehabilitation training plan.

Part II
The postoperative study of TNF-a assay in knee joint synovial fluid after ACL

reconstruction with Chinese medicine external treatment

Objective Objective is to illuminate the mechanism of promoting tendon to bone healing
after ACL reconstruction by the intervention analysis of inflammatory factors TNF-a in knee
joint synovial fluid with external application of Chinese medicine. Method According to the
inclusion criteria, a total of 36 patients with ACL injury were selected at Gansu province
hospital orthopedic department from September 2011 to July 2011, the Chinese medicine
group and routine rehabilitation group included 18 cases respetively, the knee joints after ACL
reconstruction surgery were carried arthrocentesis at one week and six weeks, the synovial

fluid were tested by Enzyme-Linked Immunosorbent Assay(ELISA) to measure TNF-o
5
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concentrations in each synovial fluid, finally the results were statistically analyzed. Result
There were no statistical significance (P>0.05) in TNF-a concentrations in synovial fluid
according to comparision between Chinese medicine group and routine rehabilitation group
after one week, howerever, there were a significant difference (P<0.01) in six weeks.
Conclusion External application of Chinese medicine can reduce TNF-a concentrations in
synovial fluid, after ACL reconstruction, which is one of the mechanisms of promoting tendon
to bone healing;The intervention of inflammatory factor in synovial fluid after ACL
reconstructive surgery By external application of Chinese medicine may create the positive
microenvironment of tendon to bone healing, and provide the conditions of speeding up the
natural healing process, enhancing the early stability of the knee joint, improving the
rehabilitation effect.

Key Words: anterior cruciate ligament reconstruction; postoperative rehabilitation;

external application of Chinese medicine; TNF-a; tendon-bone healing
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B HRRE iR R
KXHE EXEFR L& FR
ACL Anterior cruciate ligament B AZ S At
AMB Anteromedial bundle i AR
BPTB Bone-patellar tendon-bone WAL F )
BMSCs Bone marrow mesenchymal stem cells & %8 [7) 78 )0 T-41 fig
BMP Bone morphogenetic protein HIESKEEA
CPC Calcium phosphate bone cement TR b 7KV
CAP Calcium phosphate-hybridized TRA R A
DPB Deproteined bone i £
ELISA Enzyme-Linked Immunosorbent Assay [ 70 12 W i S 56:
GF Growth factors A K+
HT Hamstring tendon RN
IL Interleukin S FhES
LPS lipopolysaccharide IFEZ
MRI Magnetic Resonance Imaging ARSI
mRNA Messenger ribonucleic acid 5 A% PE A% 1R
N Newton A1t
PLB Posterolateral bundle J AR
PRP Platelet rich plasma B /N I %
R Revolutions FE
ROM Range of motion KIES) B
SF Synovial fluid KT
TGF Transforming growth factor ALK 7
TNF-a Tumor Necrosis Factor-TNF-a, P RE IR FE A F--a
BMP Vascular endothelial growth factor TIEEKEERA
VEGF Vascular endothelial growth factor A& P B2 AR KR 7
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KTE FTAIR N T EEZRKERENARAR

HIAE X i (anterior cruciate ligament, ACL)F2: RI<H e K A2 —. ACL fig
BRI A o B m R A e B e, T R AR A D, X AERFIR OGS AR e M Tl fg
ZRTEE ., ACL S A RILAEFITNRE, 11 H 5 &1 H A s B3 555 R, 2
SHORR MR N RIGEE RN 2, BT ACL B4 5 T 4 AR 1 H ¥, ACL
A5 S AW R 32 B B 2 U S R AR R ] R, A e RS O D Re ) R A
ACL @ FARMK L T AR FEXLHNRE K RIBENN, R4 KT
Hetire FTBL, FARRIAJS RS IF) 55 H 2,

1 ACL BYRR&I R BT &E

HTAE XA AL TR N, A0 A W L (R R AR 2 ), b T i /MR pA) 00 T 17
LM B 3, TR R B R ATy, T AMURE AR R A . i AT
TR, FIAE SRt b AREAT # I AN AR YR AL, — e ik L A A
R, B T D HCE 8 R A X2 h 3 AL, K 2% 3 ki a8 Xt 4y
2 o, AR AR R IS A XA, FR AT A U 3R (anteromedial bundle, AMB)
5 #MI 5 (posterolateral bundle, PLB)™!, P ddilafs 76 5 I TG 2h v 4% A (1 24E 4
JIEEREIEANR], AU SR AT R OGRS 5K, AR LA 5t 1 JS S SRR A B A B K
Jest HASE A b o T PO SR AR OGS T 7 (R TS T B s BRI AR B R i BE RS ) AR
T A R AR O St ot A7 0 e A PR BT AU AR PR Dy e, A Ao A7 B SG it
i, AERF G RT IS MBRE o TR BOCY TRARIZ N, & REFLE (M BRIk g Bt
AT S S R AR, A E R HOMENTR . fE S0 B 4T 4k K 0 [ I
T3 A TRA SR BURAS, 245 — B 4k B sk i B8 O A I, 35X — 43
AL THRA ARG o A AR R AL B0 (K N o A3 2R R, BABTS 1ty DRl 9 55 1
st CRFERIHT IR )2 F R, NI GERE G AR e 1
2 ACL# 5 89 J& B B 4L

I T AN 5052 B IX NS 2 28R, VF 2 505 Js DR R T 45 18 AN 58 4
—3, B ACL HURMHLEIAIN R, B TR LR AP, H5r B K
PRI IRIR AT RN o Sl B PERF ST 75 5 T ARIGTT (1 ACL W5 i 3t 437
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B, gERFWLIBEN R ACL Bl kAR 58.9%, mT WMk 41.1%, JUHAERIE. i
T A O B SR AEBEA « B AR H P, AER A ACL i R AE R A s 3 A S ARz B
SRR ME ACL $i0vh LotE 2 T 53 1t Bt P 3238 3 A DLEOR KA 3, ARzl i A
A o 0 i IR O ARG AR IR (R IF (8] Sy 2~3 AN JT ok 9 S By 14k R 4 3, 1k
SR e, ACL EE#ANAEGE 3 MHWIT, 785U el 22 ) g op
ACL #05 RRAT I 275 1 5 5RAE 400 KBERTF IR R AR B, OO TEER. 5%
SN, I HLURE 20 s, ik ACL EEANES G 3 AN HWHET. Granan
50056} 3475 9] ACL #143 F AT B RN 00T, LA T AMI &8 R E gt it 7] 52 AR
Wigd . B BUG A CTERF T . SRR, 909 B1(26%) & I #CE 4, 1638 1(41%)
I BRI, 527 B1(15%) R &I A BRECE it . L4cik 708, ACL 4
DitaE K 1 AN HFARTED,  HBER R AT 1%, W ACL [F]N5 JF2 H A
B3, WERCE S R A AR 2 A5 KL, HErde U E S ACL, DUS KRB
WHRREE, Bk LRSS AR R o TR TR ) LA Rt iR T S
DRI M, APEANRIRE I ST Bl 0, AT REVR S B S50 5 D RE 1 58 B
TEFAIE R A B AR I 0] A AL BE S JF R0 00, AT BRAE IR S 9 i A4 RR E ME 1 Th g

ACL 547 1) BAAD LI R AR AT Y28 DY - ORI 52 ) SRR A1 s @I 515 52 1 A i
P98 @I 52 07 P TRE T IR G4 b T4 B 07 RT3 e ACL 71 i P4 & i 7 o 3 ety
W @5 A ) BT RS SRl R o ) 5 A8, T ) Wi BB DU SRALORG I ST, AN T B 1) i
MR, R R 2E Y ACL i
3ACL XTR FFAEERA
3.1 HEHIEYARE

ACLKH B FHETART, PIrBaikse— Wi —. AR
FEAEA) N0 AL - O AT RLGFIR) 19 B 0 B AT TR 5 S0 Ty R BB 7% 5 At i) A B2 1 A 40)
12RO 5 T T AREAE HICAH SR IF AOAE; O K BE Ui (1 R AT 3@ 5 13RI ©47
H T BB B MRS IR

H AT AR IR W A vl RECh AR, REAARDUE. SAUUg. AT
TN B AR SR VLI o FH T AU (07 B A A0 5 RS I 07 1) ST CRE BT
DA BRCTTANERE . N BE I HESR 1 AT R, ANE T S A (R S R KT
BT [FRh AU Sl SO G KBS S AR R ) v . N U w] LA
WA RN IIZ SR, AR BB, TG NAEREAS, A5 R I IR R M fa R, M
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HZ T A R, LM EYIIIGRS Tz, 57 R0Y), AT
FAAEIRATFIE
3.1.1 BIRELTEEY

WEFE I 1/3 1) B 448 -390 45 - (Bone-patellar tendon-bone, BPTB)HE 5 5 by 1E %
ACLIF168%", MM L2 RN L) )2 B, Wisity e B 1 A i - B i — P Ay
FETAS SCPIT E aehruE U o SR, B RESUEERE, EAR LRI AR A A A )
J12E M RERI MR 24 AL 2 I BPTB, WK 8 22 (1) 25 22 10 i) 326 28 il 48 UL A Ay
ACLE # ) B kM kL. Wi 725U e ACL 455 2 1k R I /K BPTB A AiE 4 JUL VL A
(hamstring tendon, HT)¥.WREHACL, &R MNE LW @G TE AR BUR =K HT )
R M A JE B v 22 U R B A 0 AR UL R ACLAR S, A7 R T RS
U I AR e AN E B B pi NI T 6 1 11 AR IR 28 LI N T G ZARUR
T A A SO R A YT 28 R AT o ok e S A TR A A0y 3 A8 SR 9T 2
o] LL#Z, 45 R N8 HARBPTB. VUHT. S AABPTBIW AL RIT ACEEAHH 2, (0 A 4K
BPTBAtX I KAEL, TR KM A ABPTBAJG 51 Z, ARG, HiE ik Ak
HTAE A HTAS I @I R o
3.1.2 R RIRALBEFSIEL)

KSR RALE TR TR alybF AR a2 0] 5
SN A SR S5 BRSO Y I AR L, 57 2o B A 2 4R
HIIRAE, T EAIIRAE, PRI SRR TR, oA doe 28 Wl /NI SR 2 4 5 4T 4
21 B JIT T 1 R0 i A e T AR (L AR A A7 5 e A A 1 A R 0 ) PR AL A DA A ZH 2
PORR P GEIR e 7 1Y, ORI G G T, T AR B R, AR T B
g
3.1.3 RS BIRABE S REABEY

XTI RAT I 28 30 5 A B L A B E LR Ak A /IR i, A7 2 i UCR H S
5 BRI S A1) T, BEAR U T 4RI 48 ULV EAR NN ) 8, SO s T
FEAE 0T B 1R B 785 50 A DR 38 SRR AN R], ZHZRAR 5 R AR L 8 5 P )
ANFE, AF B @I B0 AN 2 AR SIS, IR FH G S RN R A, 224
nEE, AR R
3.1.4 AI#Hw

A L )75 (ligament advanced reinforcement system, LARS)KIH AT 444 H 1A 4121
10
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TCIEAEAE BTN . A5 RS RO AL, FTH DSRIA L2 2000 . SR A T
AR e PRV S 98 N0l B 28 IR RORE IR RS, P 5% T LARSI R N H o 1T
SR, YRR R N TR IR BB NP PN RS F AR gL
HERTAZ X AHEL, FITJLARS T ACLA 5 BEMS AT R 47 1) T S, T AeE
YERI RGP LT, AR P B AT S AP IR RBOR , E i = AR B U 45 Aok — P80
ER,
32 BEAR

BAa e e 2 A2 ACL A —ANEERE, [BE FEMA RS ARG R
PR RS BT G o LA J7 IR P 2% 1 B [ o« BORAERE L KT
IRTT 2 A RS AR S LA B I 1) DR XS5 o iR 22 B0 s B AR PRI R R 4 A
R, HSIHIE S R RIS A R AE 220 . 1 E AP RS R A ] 5 )y 2K R i T 28 XA
WARFEEY K,  EEY KRAENEENE, mEErA. BEy KRS AR)EIE
PRIT B TGAH A o m&mm,mymxhkam&W@@&HTI%¢lhﬁﬁﬁﬁ
m REHLEE U0 -B @4, KT BPTB ME-Hls, HOLE& T HIr vk
AW Iy B MO B Endbutton A8 7 [ 58 HLA RLAF ISR RTAIE . SEIE %
TR SR ] A — MrRT AR T 3o ARSRAn ] SE N R b ] g B A A
ATt LK S IR I PR BB A LGS FECSE 00 HEA T B0AIE 17 Al 0 00 55 B AL At R AN ] il 5
V25 1) i o
33 EEAR
331 BEREESVRERE

BT ACLIFI R 2= A O A=) 0 24 1, RIS AR e X S ACLE e 4 R 2 %2
T ACLHT A R, BIPREE, SR Ebrte 2, ST BRI
IRFR . BRAEAEA R EALAT G, V2288 THGE R E 3R b, PR T
ACLHI P HRAN G 0 AROSUR g f S8l S IR 7T, IR MO i bR . XOR &
2 JEHAT ACLIE 3 450, OGS Ji I 2 o i P 0 SR I A0 ke A2 7 SR 5 1 i 17 G153
e H T ACLY ST HE AR A S5 AT BT 1037 280, i 8O a3 1)K 387 28 DR it i
) (¥ ) BR GV — 2Pz, i A HOEEA S VI G AT S Uit o, S Bt TR
JH PR T AR O T i A SR I AT R A 22 ). T LA TGV R B RN T e b
WE A LA AR 3 S IR IR AT VR, A b i gt U7 SR L T R (V) L 0097 2
FIRE IR H 6
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332 ACLERFEIERE

BRI ACLE AR D e AN AR ) 2 WF o, o A 7 R DG i i
S T 7 15 DO AR A T W Sl 2 e, T AL A28 TR T e A P77 T 5 T XU o Ay i
UK — I, VPR NI RVEY) 1 #0 f , TERE T S I RAIF 7o Ristanis®®
BRI, HAE N BE T A RE Y I ACLE FEAR 5 MO AR TR, MG FU b AT 1
EBERE . WAL IR S TR L BdpIR T BRI RROCTY D R S A Rk
0 P B s 7 e A A B by, FE S R R ST T R MK Al e B 2,
Driscoll **' 1% B ACL s A2 728 1y v Lo 4K by B BE T, 70N 56 06 iy ) 5 50 140 195 0 5K ] i
AR S S IR e sE Mk JLIRIR PIAT PEATS 5 KRR AT S AL S0 o 7E ACL LB A i
FEE, PRI R R AL R R AE R R TR, R RE A
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