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Evaluating the Tendon Bone Healing by MRI after Anterior Cruciate Ligament Reconstruction
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Abstract: The correlation between tendon bone healing and the clinical functional scores after anterior cruciate
ligament (ACL) reconstruction using four stranded hamstring has rarely been reported. The purpose of this
study is to determine the correlation between tendon bone healing and clinical functional scores after ACL re-
construction using four stranded hamstring. Method: Thirty patients with ACL reconstruction using four strands
hamstring were included in this prospective study in our hospital from April 2013 to April 2014. All the pa-
tients were evaluated by Tegner, Lysholm, International Knee Documentation Committee (IKDC) objective
score and KT-1000 and received MRI examination in the 3rd, 6th and 12th month after the operation respec-
tively. According to MRI, the healing degree of tendon bone was divided into 5 grades, and the healing degree
of the tendon at different time points was also evaluated. Result: The Tegner, Lysholm, IKDC scores of all the
patients indicate gradual improvement. The degree of tendon bone healing is gradually increased. And the level
of tendon bone healing is significantly correlated with the clinical functional scores. Conclusion: The tendon
bone healing degree and clinical functional scores are gradually improved over time after ACL reconstruction.
There is a significant correlation between the level of tendon bone healing and clinical functional scores of knee
joint after the operation.

Key Words: anterior cruciate ligament;injury; reconstruction; tendon bone healing; functional score

JE 567 i 52 X #) 45 (Anterior Cruciate Ligament, ACL)
P4 407 2 W DR DL ™ B A8 B 40T . ACL B FR il IR 1l
R AL 2 i S B T AR, 5405 P & A I G i ) R R
FE, T3 BB B 12 B RE T B2 T o R A TR T
ATk R R BAG AR G R ACL #4718 5 4 R 280k
ERN, Hp K4 BB A ACL fitfliJ5 10~20 4F I & 4
PR RESE B 6T & . ACL B4R oEE A A, AR

s AEE: 2016-09-15
ELWE. HBWAE R 2015 FERHEZEEHRIWE (2006)

FARE A, AU R, HHT 90% ACL Bt & 452 T
FARIGIT A T R AT ARYCRM, AR5 BT W52
ST PO ACL HE MR I — AN E AR 2), Rl dufig
15 T R AL TR | W7 A0 D R A 7 1 L B K &2 2 2y
8 R 8] e K A0 sl RS 1 24 ) BRI 2T S B A
Pt PR, B BT R R, NI, RS sh AW
) 35 5 0 LA 54 P9 HL A 2 B2 BN A5 R 1) 8 A

FE—EEBN %, B, FIREN, EEHTH 238 516)7 . E-mail ; lieaoon@126.com,
* EIAEE B AT, B B FATEI, EEU I G2 8B SRS . E-mail : jeevechen@gmail.com,,
fEHBAL. HRFBHEE DL BEELERZ s E 56500, i 200040



i
=
5
I
>
=
B
T

MRI #4537 3L L ar € ARG BB A L Bt

JEFARELGAT ) B EIRIARE Z 8 1 E BRI,

FI R840 I PR B D PPAh ACL AR 1 F AR YT Ak,
— T AT . — 2 A EWUERSE , RS e
PRI, 3k LA A P43 7 B Z RO G — B AR v [R]A
RIYFE 5 SR, ANBE RN R ACL AR 5 1y
WY AE ARG B, R A T35 S BB R Kas shik & .

TEMATFEIA R, RECEE 43455 518, MRI AT LA
RAFHVEAN B A 0 S Bt g B & s O B 1)
A 0 LA SR A BT A A2 4 W2 DL B A I R
(hn. 2R 4 fb e B8 45 ) REAS S ACL HE HEA 5 Bl DT B K
38 Zh R BRI T,

AT, RIS ELL M MRI BT, B T RE W R
PR 978 BRAR AL E R | 38 T Ay I PR AR AL A2 AT ) 5 M 11 2 LA
P , T 51 R M LA R T RE Y I R E L SR IS M F A,
ghia ZREREA, 0T U R MRI 2B ACL B At Y i
A LA e

AWFFE4E i ACL H# AR5 B H I IR K & MRI
KAr, B 25t ACL B AR 5 MG MRI HP i A 1) 28
R, A ACL ARG BT &K & iz 2 45 4t F 54K I
MIEBTE R

1 #MPE5AHE
1.1 X SRk # ¥ ehi 58

HTHEPEDTSY 2013 4 4 H—2014 4F 4 A fE R BEAT IR &
WHATRZR X EETFARAMBHE, AEFME. (1) FHRE
16~60 % Z[M] (4 5 (2) I RAAKE S MRI K 28 612 B
MBS B2 LI B4, BATRIZE X AR (3)
FAR [ B 472 A AR 2 A RS Rl g ARFSE 5 (4) 6
B UL BB 3B 4503 5 (5) IR A AT 28 SURIAR 003 1 3
(6) 2R FH F A D JBE e 23 JL i 2 i 28 SCH e 1 SR A

HEBRARUE (1) B FoflF AR 55 (2) PRI MG i
P15 (3) PR B G 38 SUH) A 10 45 B P9 M 40 35473

PN . ARG 3.6.12 A A B4 B X Ak B E 17
MRI iy, IR KT-1000 A 22 G T IR S i # B
JF R FH Lyshlom | [ BrIE 515 DI EZE 5t 4 9F43 (International
Knee Documentation Committee, IKDC)  Tegner 343 % A
B AT IR OC T DI REIT 4T

1.2 FRIESREHRE

BEAENEEMERER, M —2mEnEL T
B FAR BT B B A A RS B NUE D B
Y, ST RSO B K 10 em, AR 7~8 mm (RS R 4
FH o R FH A0 A O 4 0 VR BB AR B R T, B R
g R A D5 AR Y, B8 >k A Endobutton
(Smith-Nephew A &), & [/ ) [& & , 2B >k F Bio-Intrafix
(Mitek 2~ 7], £ ) @2, 4R & BAEREA 2 A Ridi, [
W72 A BOBE 8 A AR . i F ARG AR PR,

RJG 2 AWK AR EATE , 6 AN T E 6 5
AT, 6 HIRE WA B4 1855w, 12 ARgEL
WEIEHIRE IS,

Sport Science Research

1.3 MRI &

K H 3.0-T MR H#{{ (MAGNETOM Verio, A Tim
system, Siemens, f&[H) AT, ZiAF L TMEML, 2%
32K DU A T OGS Ak T SR AR B o A A A T DG B B
AL FEERAL LA B RARDL MG . R A Pl 5 28 1, A3
#5240, TRITE 5730/24 ms, 4% ; 256230 ; #LEF 15%x15 cm,
JZJE 3.0 mm; =4 X 0] £ 3 (Three-Dimensional Dual-e-
cho Steady-state, 3D-DESS), 15 %L . TR/TE 14.1/5 ms,
S [ . 256%230 ; #L#F 15x15 cm, 25 0.6 mm, 7 3D-DESS
BUR Lo piiE B A &R, h FRE A Ry — kK %
AR X, B SR E B T SR EA TR T I B R
Magors#Ere (B 1), HBESWRES N 5%
P (1) SHRBEARTE ; (2) RTHE/NTILA ; (3) 5 WA AH
[[5 (4) RTFAA/DT M ; (5) 5FMAR R, {5 5 0 iR
5 AERRAE S E e RS, fF O EA R —
YEEHY XA BUEE E I 3 W, B & [ b fe s 1,
DI B0 T2 R 28 5 35004 00 200 7 o B 3 0t 45 2R 1) °F- 3
EHIEATHI AT, FFAR T 3 YR 45 SR T R &
WITTAEEE O 59 — i s A (5 AR ) B AL BT — o) ) 5 1Y
30 & B MRIEUE AT, ARHE 2 7 BE A I 45 2R
b SRRk = TSR E =5

TE : T S8 o] B 455 B AL
1 MRIFHEEEERENEHEERTASHER
Figure 1 Using MRI to Evaluate the Healing of Shin Bone

and Lateral Femoral Bone Marrow Tendon Bone

1.4 il aHr

FHAEZ MBI 200 FARE 3.6.12 A1
F I RE T4 DL B KT1000 & 25 R AT 5 i o0 0, R A
22 M R REAR 1 A1 2 80K 56 (Friedman #6586 ) X it 1 i & 72
AT M. LA Spearman A 56 23 BT X i B A4 FE BE
FIARR KN Z (IKDC, Lysholm , Tegner 343 Lk K KT1000 il
AR Z R AE M, RS P BB RN 2 22 I (9 W] {5
BE SR ) 2H N A 55 & 3% (Intraclass Correlation Coefficient,
ICC)#475E/R,1ICC< 0.4 TR {5 EH A, ICC # 0.4~0.7
ZEFRAGEPRZ ICC>07 FnRalfFEERE., M
SPSS 19.0 G i3k Ge it 45 K A 45 R8s, LA P<0.05
Bt 8L, It R g,



A 2017 FE E3BEE1H

2 #R

3t 30 il B E AL, Horh S5 26 4, Lotk 4 ), A2l
14 % 4510 16 4 AF#% (23.5+3.42) % i 18~48 %, B
(173.8+8.30) cm, i Bl & 158~182 cm, {4 5 (74.4+9.79) kg,
35 Bl 51~85 kg, 7R & Bl U B [A] (12.2+0.91) A, 15 [Fl K
12~13 A,

MRI & WP 7 i A W82 35 N ICC iy 0.842, 4%
0] 1ICC 24 0.856 , F WK H MRI SR IEA 15 45 A 3B AL 1)
WA E A B SN REE, v D T,

ARG 3.6.12 1 F , SR IRe T 4r B TR &
ZRBA G X (F 1), KT1000 MR 7R A 5 2% B} A
KA RES (X L), 7RG 3.6.12 4, BN
Jid S5 A AL B MR P28 T 1%, 2 R BEA G245
X(F2), ®KUMEEEEEE NS, FRRITELR,
we =N T = o i) e o 1T s T A =
0], 2 BH 12 000 e B I DL AR T IR (3R 2)

* 1 B ESSTEES
Table I Evaluation Scores at the Different Time Points after
the Operation

RE3H RE6Hd RF12H
Tegner 27412 33x12" 54418
Lysholm 344493  36.2410.7° 48.1+10.6™%
IKDC 477487 55.0+9.0° 67.6+8.8"

KT1000 (mm, XUz 1.0£08  1.210.7 0.9£0.7
T #:P<0.05, 5ARJ5 3 A A ;*:P<0.01, 55 3 A LA
&:P<0.01,5AK/)5 6 A IL#,
X2 EENERBERGES
Table I Tendon Bone Healing Scores at the Different Time
Points after the Operation

AJE 3 H AJE6 H AR 12 1]
JiggEgil] 3.0+0.5 25405 2.1+0.3"%
JBEE 35+0.4* 3.0+0.5™ 2.5+0.4°%

[E:*:P<0.01, 5RJ5 3 14 ;&:P<0.01, 55 6 H [LE;
#:P<0.01, 5 A M LA,

Mo T A B, R Tegner  Lysholm  IKDC #5301 Dj E P
I3 SIS ETR AT MRIPF> B BB R URDCHE (3R 3),
FUREE S5 AR A E Y MRI PR, e A b
A IRIIREVE o8, AT T LAE i e A R AR S Rk
AJEFI WA 5 OGS DI REMR AL . TR KT1000 A6l 5
i 5 5 B ST £ MIRE P2 JC I AR G (35 3)
®3 REEHESSREEGEFAEHN MRI TS HEX
45347
Table III Analysis of the Correlation between the Different
Scores and the MRI Examination Scores of the Integration of
Tendon Bone Surface

JEEO MRIPE B MRI 2

HIRRE P MIRHEEL P

Tegner -0401 0000  -0.33  0.000
Lysholm 0345 0000  -0.376  0.000
IKDC 0502 0000 0535  0.000

KT1000 (mm, XUUZE(E)  0.046 0.626 0.043 0.647

Sport Science Research

3 g

i T EO 7 (8 UM X 5 R AR TR A, H A
et 22 119 B AR 5 1R U RG> e UL B i o8 JUL B Ak B A
Yy AT X (R, S — R — A e, DUREE
Bk 8 PR A A A T AR 3ot oA U R R 4 UL % A 4
FEGR 2 — WA 25 A A A AR A
MY v, A T BE S B T AR RIS, J54831, 1
LA EEAST A 10%0 BT B2 #E TR,
TEX LE B SG B R R — o & h B W ) i R A
SR AYE2S K AE ACL BT AR P, BB A T ok
52 ) 1 A 5 A g%y =R R A i ) T e A R
SRR TR M BN E 2 — B @S & e ki
P LR 5 1 T 485 A AR, AL F8 JILEE P9 1 4 A DL B B
Y EIPAIP A 0 A A E R R IR L
TR R S, — R UL, BB B (e AR A ol R E I Bk
13 T B R D B I e A e

SR ARSI 2 A I B T v LUK B XL T i
BRSO SR R R X T ACL TR
(8, R 22 U AE AR P BB 4 224 R 2 9% 5 R
B, AE AR MR ST o A 2R R T X7 5 Bselal CT 4
R PR ACL HHE A G B RS PG B, AT ] 42 T
e B B A S O RS R R A R R, Gk AT A
T, BRI — R IR R AG A 2, MRI B A RSB0 L 4
BeR i o] DL = AR G g, 7E 2000 4, Weiler A 55 BT
UCTE S5 5 FHIESE MRI AT LA FH SR DA B 440 18 % 18 7Y
(14 Tt B A A I L), 22 ) R R 22 1) 24 TR R SR FH MIRI SR
SE AT IS XA E AR R i A A e e
(B2, DIFEMBRIE A A0K MRI BT HL A R B2 A 9 Y
i B A A L B L AR [ AT 5 U ACL R
Jo S A a2 U Biercevicz 55 Y BF 5T & P, v 3@ i
MRI {1 8% R 42 K /N0 5 OF [) 422 DA B & ACL RS
Il PR BETT 43 Fiz gk S0, fH2 | B R TTITAL B A 4
(14 e B 7 1 5 6 I PR T BB VT 23 A Gk IR

UTAES, A I R S D58 1 ACL i # R J5 L I K 2 7%
EID & | 2 A K -~ P TS N 721 b S A (E P37 N
Ja W B IR Z S AR @A B AW & i AR
W24 0 B I R A2 B m] R A RS R A S I R T A A
A LRI R ECE AR, EE S EF AR AR,
ACL RIFHIRIK B Z Sl VIAH 4%~23%M 2k i Fe
B, Wik 5 7E ACL E @ ARG X e ERAF B ),
ACL E#ARG M FHRAKF 25, i ERATZHN
R — B I PR B AR e VR A R 8T, Fedlt B9 — 300 meta 43 H7
R &I, ACL H ARG IUAH 63%M & H AR K 2 AR
(32 8N K2 5% 1k 52 32 2l 1) DY) 28 G0 4 i A R
WU Jy 8 SR e R IR i 22 UL PR s o LA Bt
HRR R A H [ R AR AT 2 B iR AR S R
S B TE] S 5T 2 I A A B A o 4 (H R X
SR AR AR R — S [ BTN T B, PPN TR IR RS B, B
JMEAN T, R H AT 2R B = e R B L % A TE A T B
SRV B 5 AR B e R F B s

i
E
5
I
-
=
B
WE




i
=
5
I
>
=
B
T

MRI #4537 3L L ar € ARG BB A L Bt

FERATHIF T, B S @ AR 5B EIGIRD)
REVPAN AHEE G, 1 fff R B A 6 A B 55 0 R ) R DT 43 =2 [A] 1Y)
HHOeME, PRI, ER)G 3.6.12 H | BE& B A A4
i B G KO e T, I PR T R VT 40 3% T ek | ke
HRAES RIS Z M EA W RA M, fit, A
Sl LUAAE AR G 38 1 s BT MRI K T f# ACL B B
AR R B A I B0, O — 25 W R A O T RB R
00, N TR IS SR RO RS 5 R U R AR

LT A4 3h #5236 WF 98 % B, ACL T I i B ) f Ak
AT OUEA TR B, 13X 0T A 55 AR R R0 R 0 R
AR A S (R 2 | it — R I R X 51 & B, 72 ACL
ARG B E P, R0 R S R T R
M 3T R 55 R B A — kv 2 R DG e e R
335 2 KT 1 A S 1 7 3h i S 5 e KR o s A
ST A TR M0, 5 AR AN,
VLA AT REAS SR AR R M 2538 @ FRATT AR 5% vh th & 3
FEAR TR B IR, 2 B O e 1 0 B2 T TR I 3
55 2Z W I R E 25 0 AH — B0, 78 FRATT X — 4L B 17 975 191)
w0 24 SR FH 5 AT i RS0 349 SR FH Y R A AR
22, B 0 1 1 O B 3 1) ol 2 K T B 3wl
R 2 7 AT 7 Hp IR MO0 A A A O 1 i
HZz—,

WL EBRSE, FeAi 1A, ACL B R 5 Y MRI T4
A FIF T e i @A 5 00, 04 Bh T 1Al 5825 Th BE IR
SR, % A HR S B B A B R AR R L

5 #ig

B RS, ) DR LT £ ACL A e
AR TSRS PR RV S M B
KPS 515 1 B 9 45 2 047 B e

S %K.

[1] Linko E., Harilainen A., Malmivaara A., et al. Surgical versus
conservative interventions for anterior cruciate ligament ruptures
in adults[J]. Cochrane Database of Systematic Reviews, 2005,
(2): CD001356.

[2] ‘Yang X., Li M., Chen D., et al. Diffusion Tensor Imaging for
Anatomical and Quantitative Evaluation of the Anterior Cruciate
Ligament and ACL Grafts: A Preliminary Study[J]. Journal of
Computer Assisted Tomography, 2014, 38(4): 489-494.

[3] Nakase J., Kitaoka K., Toratani T., et al. Grafted tendon heal-
ing in femoral and tibial tunnels after anterior cruciate ligament
reconstruction[J]. Journal of Orthopaedic Surgery, 2014, 22(1):
65-69.

[4] Rupreht M., Jevti¢ V., Ser%a I., et al. Evaluation of the tibial
tunnel after intraoperatively administered platelet-rich plasma
gel during anterior cruciate ligament reconstruction using diffu-
sion weighted and dynamic contrast-enhanced MRI[J]. Journal
of Magnetic Resonance Imaging, 2013, 37(4): 928-935.

[5] LiH., Tao H., Cho S., et al. Difference in graft maturity of the
reconstructed anterior cruciate ligament 2 years postoperatively:

Sport Science Research

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

a comparison between autografts and allografts in young men
using clinical and 3.0-T magnetic resonance imaging evaluation
[J]. American Journal of Sports Medicine, 2012, 40(7): 1519-
1526.

Weiler A., Peters G., Mqurer J., et al. Biomechanical properties
and vascularity of an anterior cruciate ligament graft can be pre-
dicted by contrast-enhanced magnetic resonance imaging[J].
American Journal of Sports Medicine, 2001, 29(6): 751-761.
Biercevicz A. M., Murray M. M., Walsh E. G., et al. T2 * MR
relaxometry and ligament volume are associated with the struc-
tural properties of the healing ACL[J]. Journal of Orthopaedic
Research, 2014, 32(4): 492-299.

Ge Y., Li H., Tao H., et al. Comparison of tendon-bone healing
between autografts and allografts after anterior cruciate ligament
reconstruction using magnetic resonance imaging [J]. Knee Surg.
Sports Traumatol Arthrosc, 2015, 23(4):954-960.

Anderson A. F., Snyder R. B., Lipscomb A. B. Anterior cruci-
ate ligament reconstruction. A prospective randomized study of
three surgical methods[J]. American Journal of Sports Medicine,
2001, 29(3): 272-279.

Aune A. K., Holm 1., Risberg M. A., et al. Fourstrand hamstring
tendon autograft compared with patellar tendon-bone autograft
for anterior cruciate ligament reconstruction.A randomized study
with two-year follow-up[J]. American Journal of Sports Medicine,
2001, 29 (6): 722-728.

Herrington L., Wrapson C., Matthews M., et al. Anterior cruci-
ate ligament reconstruction, hamstring versus bone-patella tendon-
bone grafts: A systematic literature review of outcome from
surgery[J]. Knee, 2005, 12 2(1): 41-50.

Steiner M. E., Murray M. M., Rodeo S. A. Strategies to im-
prove anterior cruciate ligament healing and graft placement[J].
American Journal of Sports Medicine, 2008, 36 (1): 176-189.
Deehan D. J., Cawston T. E. The biology of integration of the
anterior cruciate ligament[J]. Bone & Joint Journal, 2005, 87
(7): 889-895.

Wen C. Y., Qin L., Lee K. M., et al. Grafted tendon healing
in tibial tunnel is inferior to healing in femoral tunnel after an-
terior cruciate ligament reconstruction: a histomorphometric
study in rabbits[J]. Arthroscopy, 2010, 26 (1):58-66.
Kobayashi M., Nakagawa Y., Suzuki T., et al. A retrospective
review of bone tunnel enlargement after anterior cruciate ligament
reconstruction with hamstring tendons fixed with a metal round
cannulated interference screw in the femur[J]. Arthroscopy, 2006,
22(10): 1093 - 1099.

Stener S., Ejerhed L., Sernert N., et al. A long-term, prospec-
tive, randomized study comparing biodegradable and metal in-
terference screws in anterior cruciate ligament reconstruction
surgery: radiographic results and clinical outcome[J]. American
Journal of Sports Medicine, 2010, 38(8): 1598 - 1605.

lorio R., Vadala A., Argento G., et al. Bone tunnel enlargement
after ACL reconstruction using autologous hamstring tendons: a
CT study[J]. International Orthopaedics, 2007, 31(1): 49-55.
Silva A., Sampaio R. Anatomic ACL reconstruction: does the
platelet-rich plasma accelerate tendon healing[J]. Knee Surg.
Sports Traumatol Arthrosc, 2009, 17(6): 676-682.



%A#Mm 2017 E E3BEE1H

[19]

[20]

[21]

Biercevicz A. M., Akelman M. R., Fadale P. D., et al. MRI
volume and signal intensity of ACL graft predict clinical, func-
tional, and patient-oriented outcome measures after ACL recon-
struction[J]. American Journal of Sports Medicine, 2015, 43(3):
693-699.

Paterno M. V., Schmitt L. C., Ford K. R., et al. Biomechanical
measures during landing and postural stability predict second
anterior cruciate ligament injury after anterior cruciate ligament
reconstruction and return to sport[J]. American Journal of Sports
Medicine, 2010, 38(10): 1968-1978.

Suomalainen P., Moisala A. S., Paakkala A., et al. Double-bun-
dle versus single-bundle anterior cruciate ligament reconstruction:
randomized clinical and magnetic resonance imaging study with

S

Sport Science Research

[22]

[23]

2-year follow-up[J]. American Journal of Sports Medicine, 2011,
39(8): 1615-1622.

Ardern C. L., Webster K. E., Taylor N. F., et al. Return to sport
following anterior cruciate ligament reconstruction surgery: a
systematic review and meta-analysis of the state of play [J].
British Journal of Sports Medicine, 2011, 45(7): 596-606.

Lui P. P., Ho G., Shum W. T., et al. Inferior tendon graft to
bone tunnel healing at the tibia compared to that at the femur
after anterior cruciate ligament reconstruction[J]. Journal of Or-
thopaedic Science, 2010, 15(3): 389-401.

(FTAE% 5 ATHE)

(EBF 37T R)

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

ORI i S g e e & [ R R T ) RN = I A h
2009, (6) ; 54-55.

RHE, XK, P4 PRI E B AR RS B 3] R R,
2015,35(9) ; 44-49.

B /N Tk R A LR B Bk 0 30 1 0 R AT 5 1 5 e R Ak B A
SRR R[] R DUA B B4, 2015,49(9) : 76-79.
J#s SE R VR ST R 22 BRIk v 2 Atk Oy S7E = R
YL b i 0 F (3] 28 DU 2% B 2 4z , 2012, 46 (11) « 82-86.
REE, HFHT, R e R E R T EERE & AR
R 5 57 B AR 1O s 1T (] R DU S B 241, 2014,
37(12):133-139.

2R TR TR S T B BROM b 2 A AR 1Y ) R R AR
SR [I]. R DA E B2 4t , 2015, 49(5) : 56-63.

it 22 B AT A, WA RS L SR M R L FR
H5Ig e makiz sh B0 RS X R[] F B2, 2015,
35(6);41-44.

S 4%.2006 A CREIRBLE YO MEE 5513054
Wr[9]. 15 4R B2, 2007, (10) ; 1491-1494.

BB FE T SSCI Ay Hp [+ S B} 2438 SOk 4 B Bh I H 43 At
[J]. 5 RR =4 (#h B3 , 2010, (5) - 55-61.

[51]

[52]

[53]

[54]

[55]

[56]

[57]

HH Lo BRI A O AR B — S R SR R 2
Ja L LR E 2 B 4z, 2015, (31) . 62-64.

ENT ) KBRS TR AR TEAL A BRI AR AR 1 RsR
[ 4b s R F K 2244, 2014, 37 (11 ) :32-36.

Steven Jackson.Reflections On Communication and Sport ; On
Advertising and Promtional and Promotional Culture[J].Com-
munication and Sport, 2013, (1) :100-112.

oKk EYE Sk K Brenda G.PITTS, James J.ZHANG. T 7 &
7 [ e e BRARLR A R —— R T — T e P 5T 1
PIERT[I]. V8 2244 F 2= B %4k , 2016, 33(2) : 193-199.

James Santomier.New Media, Branding and Global Sports Spon-
sorship[J]. International Journal of Sports Marketing and Spon-
sorship, 2008, (10) ;9-22.

Mark Wysocki.The Role of Social Media in Sports Communi-
cation ; An Analysis of NBA Teams Strategy[D], 2012.

Jimmy Sanderson. It Is a Whole New Ball-Game:How Social
Media Is Changing Sport[J].Joural of Sport Mangement, 2013,
2.261-262.

(FAE% 4 G EH)

=1

lIRO2

3

sH
i
>
=
g

£




