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Comparion of two kinds of minimally invasive arthroscopic
internal fixation in treatment of Meyers-Mckeever III-IV
tibial eminence fracture

Suyalatu Xin, Jing-quan Han, Xiao-yu Gao, Cun-hu Yang, Feng Liu
(Department of Orthopaedics, Ordos Central Hospital, Ordos, Inner Mongolia 017000, China)

Abstract: Objective To investigate the differences in the clinical efficacy and safety of two kinds of
minimally invasive arthroscopic internal fixation including medical wire and Orthocord suture in the treatment of
tibial eminence fracture of Meyers-Mckeever type III-IV. Methods One hundred patients with tibial eminence
fracture of Meyers-Mckeever type III-IV were chosen in our hospital in the period from June 2011 to June 2015 and
randomly divided into control group (50 patients) with minimally invasive arthroscopic internal fixation by medical
wire and observation group (50 patients) with minimally invasive arthroscopic internal fixation by Orthocord suture.
The operation time, tourniquet application time, fracture healing time, HSS score, Lysholm score, and flexion and
extension degree of the knee joint after operation, positive rate of Lachman test and complication incidence were
compared between the two groups. Results The operation time of the observation group was significantly shorter
than that of the control group (P < 0.05). There was no significant difference in the tourniquet application time

or fracture healing time between the two groups (P > 0.05). The HSS score, Lysholm score, and the flexion and
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extension degree of the knee joint after operation in the observation group were significantly better than those in the

control group (P < 0.05). There was no significant difference in the positive rate of Lachman test or the complication

incidence between the two groups (P > 0.05). Conclusions Compared with minimally invasive arthroscopic internal

fixation by medical wire, minimally invasive arthroscopic internal fixation by Orthocord suture can efficiently

shorten the operation time, improve the joint function recovery after operation but does not increase the complication

incidence in the treatment of tibial eminence fracture of Meyers-Mckeever type II-IV.

Keywords: wire; suture; internal fixation; tibial eminence fracture

I8 B AR IO OB 4T 2 M AR 8 AL i 5 N B 26 2
Z—, TREE MBI FHAR MBS Z N, &I
Pz 18- H BRIBIH B T SRR 7 7 R g W h B e ) g
S BT B T B AL N E e, RG4S
N ESFRC . B TS A BRI A e B T
BN N [ E R F A SO IRET . 22 AR
BYRBEEAE ™, EN I Fh oy ST R R 5T
R AR A AR PR 2, 1 S = AH S B IR AT T
TNPANESE . AU 5T LLSRIR Z2 7T o BE BE 2011 48
6 J1 —2015 4F 6 J dtify i 1 3 o P45 1k B 3T A 100
BIVERWTFEXS G, 0 R B DG 5 B BE A 22
Orthocord 28 N IEE T 29097, LRI S35 T RIS
LT (1 0 A T M LTI = 5 i [T I N el s S A 5
Lysholm P73, G T9 T A% 2h & . Lachman 154 fH
PR KT RIE R AR, PRV 2 R T 5 T P I
TN EIRIT Meyers— Mckeever T, IV B2 8RR
PRI TR L k22 5, RGBT .

1 #ERSAE®

1.1 IGEKRER
J& B 3t st AT A P i A 100 451, DABE AL -
FIRr PN R SR 2L, FR2L 45 50 i, X REZ i

HH 37 B, Lot 13 4 R 27 ~ 55 %, T
(33.10 £4.76 ) % ; 4 BB 467 X053, Z2 B4 24 191,
FHEHr 26 B ; $7HE Meyers—Mckeever 734 %143, T
#1381, VAL 12 f] 5 RG-S I-0ikI4r, 2 H Wit
24, ARG 17 31, )5 52 UG5 9 9]
WG B3 R U 39 191, Lo Pk 11 195 4F0% 25 ~ 56 %7,
V¥ (3324+4.81) % g &R s, ZAME
P21 1, A0 Pr 29 B ; 442 B8 Meyers—Mckeever 43
RIG 4y, WAL 40 5], IVAL 10 4] 5 AR S IF 0 k04,
e A A 27 1, IR 16 6], J5 22 XL
W 7 0, AL — TR LR 2 R RS TR R
X (P>0.05), AW .

111 gAndrfe ORIBIERAERIAIE . X 4. CT

5 MRI A 812 5 QWIS s 5 @M G 9T 5
@ Meyers— Mckeever AR, VALY, O T E4
BEBEfEHIZE DL 2efibvfE ; @R MR m G R
112 Hedrk OBERKETFAL ; QZHET
AREFE] 57 d ; ORI RGEN ; DIMBHRG L. ; ©
JRIEAS L 5 @IRIRFRIA A
1.2 BFFAE

Xof IR SR P AR 519 85 B T 22 9 1 7 5 %%
1RYT, BIEREIE S RREE T MEML, VERERT A M &
SMMEET IO, B ST RS TR, AR
A B AT R R A 5 1 B S SR Ik
ST i S LT, X Erimir Rg e 3R
1] S B RAEAT A R0 5 Ak AR B ek A7 2
fr, THMIETR AR ARTNNEIEAZ S &, 2158
SRR B2, HAR 0.6 mm, Hrp—Bt
AL T RTINS, 55— ) h iSRS 7 TR
MEsIs; TRETFAET 2.5 ~ 3.0 cm FIEET PN
1.0 ~ L5 em AAHATVIIF, VIDKE 2.0 ~ 2.5 em, 4
TR HTAE ST HE S B PR 4 50R 7 s5007 [ Bl A5 IR
BN, I e [GEH L FL AR 4.5 ~ 5.0 mm IR B REIE
ARE N BRESN O EAR 6 mm PR JTHN2Z B A G
JEE L TS T 45 Je Al AR 5 |V 2E 5 | A 2200 ] 2 B 22 R
PLHBRE AN 5 FRUON R R4 B A TR S A Tl R
Wz, KWE N RIEEIT RGE AL, RGBS B
ESEMN 22 AT S . LB B R B SC T B
Orthocord ZE4Z N 138 J7 289697, BRI . IO DT BadR
. B ITAROIE BB BE A B LA PR RO IR
THEREE TS T A BTG AZESE, RH] PDS £
ZAFG | S S B SRR, Horh— B TR
MIARFESS, 55— B ETAP A PSR IR 285 4%
L PDS 264 R 51444 Orthocord 28 2 25 i 28 LA 7
FLJCHRIE L, PE IR A A AT A7 Orthocord
AR TS &L IR S/ ) Ep i Run n =g
i A LA ERL Y Orthocord 26, I1/E “8” F40 17,
HEEWCE Orthocord £k, SCT74E M ARUE R T R 4P A,

- 112 -



10

WAL, 45 . RIE N & E T RIRYT Meyers—Mckeever 111, TV U285 BR DB PTG R XT HUIFSE

FREIE AN EHH 52 Orthocord 284745 .

1.3 WMEISHR

Oid s BH BT AIEbR, AT ARBR ki
A S M At Rl RSP IE 5 b
A HE AR SR JC HR | G P i B R0 2
X SRR R AT UL A S AR N AT
QBEATTIREPFNFRARLHE HSS P74, Lysholm P43
TR 715 SR A% B BE X Lachman 56 ™, BB 1) 24
1241 5 Hp S i g B DL A 28 AT 4 5 O
SR E ARG HRAE R A BB, ALFRIERY /N A
BLEAIE AW AESE, R A A,
1.4 SitEHE

K H1 SPSS20.0 A AT B 43 A, T EEBTRLL
B = bR (xxs) Fom, RA RS, THE5R
PIESEE (%) Fom, R x° KB, P <0.05 b2
N ==

#HR

MAREBFAREIERILE

NRE A B FARRT B 5% IR oA, 2253 A Geit
RN (P <0.05), WEAR T ; Pl Ik
M a7 FH S () 0B PR G i ) e 22 7 e g it X
(P>0.05); Wk 1,

2.2 WHEBEARGF HSS TS . Lysholm #E4 R iE
KT EMEELLR

WL Y] 2 AR R HSS PE43 . Lysholm F 43 A

2

2.1

KRGS E SX A i, Z2RARITFEX
(P <0.05), WESLHIIMEFXIHRLE, WLk 2,

2.3 WHBEARE Lachman iR PEMER LR
M4 5 ARG Lachman 136 BHPER i, 2257500
Gittm X (P>0.05), W 3.
24 WHBEREHEELZERIEER
PR E ARG I RAE R AR, ZRTG 2
EX (P>0.05), WL 4.

®1 WMABEBRFAEERLEE (2=50, xzs)

XFHRZH 65.71  14.95 117.68 + 11.40 7.45£1.20
Mg 42.37 £10.78 11527 + 11.03 7.19+1.14
t{H 3.615 1.163 1.327
P 0.000 0.227 0.195

F2 WHBEZEARGFHSS TS, Lysholm S REXTE
HENELLE

(n=50, xxs)

X HRZH 91.45+2.63 90.96 + 3.43 114.60 +9.71
TER A 96.63 +3.72 95.75 + 4.01 139.22 + 14.33
t1H 2.764 2.811 4.269

P1E 0.002 0.001 0.000
£33 WHEEARRF Lachman iXIEFAMZRLLE (0 =50)

X REZH 2 4.00

WLEELH 1 2.00

X 18 0.839

P 0.705
x4 MABREREHEEAXERER (n=50)

X R 2 1 1 1 6.00
WE 0 0 1 2.00
X 1H 1.073
P 0.527
3 itie

LR T f B ) 0 B A2 1 PR 0 2 2 R
JH Meyers—Mckeever Frif, Hirp T BUERR A F 46
W PRSIy, T RUREIRY T 7 R A AE—E L
MRZECEF VO T, VA8 R AT SRR
W EAPRER Y, R BE TR TR
SRR 1L R T, P A IRALE 2 S
RIS BRSSO R . BRIEIRHS A 2
PRMBL, BOCHHET A E T 5 BN I R IG
g =pri

LRI PRYG Y7 1B BRIB1 0 4 T AR 81 07 30
BASRLRIFIET R 2 F 5 DL OIRET AR ET Y E
7 ST R BRI BT IR T E RIS AT R IR
JPRL, XTSRRI ARSI HERT A B
iR, b1 BUREITCIERRICE et 1, BARE
PR F AR EREHE— PR s ARk RIFFEIE
S, R BRI B AR B A R T S S
SENRHR, A — AR T T B T AR L
BT PN [ 5 107 7 S I A 1 I e AR 2 [ B oz m ]

- 113 -



R BREE 2 Ak

®

ZR A

AT N RS TR WL FGELIR I IR LT AR
MIEETTSE, BA MRS . PR A
DIREIR i%%#%ﬁm = A 22 1A [0 32 2 HT AT 4
BTG AR R, FRARE TS R AU
2255 F HrilB) 2= B R REAS I8/ ] E W0 T4 X

BOMAS I, SR EIAE, HORT AR
FIE AL ™ 5 (HIT AR R E 2o ™,
22 NI J7 SR RO B 4%, T B I 18] 7 7] 58 i
g, 2 PR et S AR 5 [R5 22 o st At xf
TAEPERAL DI EI RN IRA R T ARG ST TR
22 N [E E T 22T Meyers— Mckeever U — IVJIEH
RN 7 B TRY T Al A RGRE SR ET BN B By
FREERGAN, [FIWF Orthocord 2848 1 5 B M IE 52 5 B2
ML, HAER A RHR IR 2 A TR A Bl T3k
BN 22 P BEIE ORI , RS T2F H A S e 20
AUBFERE ™ 5 AP Orthocord SELREAE B #5084 22 A%,
AR R R, T PR HAR B NOR J5 T A7 —

WFARBGH ™,
AR IR LS, WL 5 3 TR a) 4 X iR

H, $EARMEIETTE T Orthocord G842 N i 3E 77 221A
JT Meyers— Mckeever I, IV 7RURE-E-R 0] Bl B PrigetEds
B N 22 N [ 7 S 8 R i, 5 DMEMFR 45ie 4 —

B 5 PIZH AR kA0 IO P TR AR R I ] R A
ZESFETGE S, Ui 2 MRLBISCTY B [ E T 5

I FAAEA e AR T A RO T R 5
L] R RS HSS PF43 . Lysholm PF43 K i 565 i il
WS B FX A, JIESE Meyers—Mckeever 1l IV
T F R IADREE I SR AT B T4 R Orthocord 4%
LN E T SRS A B TR ARG IROCTT Zhae, #45hm
KATIESNEE, EFIA N X 0] BEH N 22 [ 2 V) FIBOE
R EH BN AEFLE KB P Meyers—Mckeever IV 7 it
o LB [ B DIARSG 5 (HPIZHEE AT Lachman 145
FHPER L 2E R Eg B L, BFH NI 5 AR
AR, AW%#ﬁﬁﬁﬁ%;Wﬁ%%ﬁE#ﬁ
iE R AE AR R S TG S, MR DE T 45
I Orthocord 484k N [ %€ T 2187 7 Meyers—Mckeever III
IV AU B B T 42 A 5 I TN 22 P4 [ 5 5 28 A
4, WARFBEOTEIFRAE L, BATIR RN E.

2 BT, AISCTIBE T Orthocord SE26 N [ 5E
7 23697 Meyers—Mckeever T IV B2 B4 8] i 41

A AT AR, e AR T I REIK A SR
HARMEIIFRAE R AR, IEIL TR

& £ X #:

PRI , XUSCA, R . O BB R yas T IE i BRI s [J].
SR AR, 2013, 19(5): 460-462.

GUMANN G, HAMILTON G A. Arthroscopically assisted
treatment of ankle injuries[J]. Clin Podiatr Med Surg, 2011, 28(3):
523-538.
ZEE ik, I, A TR A D MR B4R LR [ E VR T IR
‘é‘%l‘lﬂﬁﬂiﬁ?ﬁﬂﬁfﬂ o3 H U], tPARSEEAMRLZRAE , 2011, 28(11):
2014.
[4] STUFKENS S A, VAN DEN BEKEROM M P, DOORNBERG J N,
et al. Evidence-based treatment of maisonneuve fractures[J]. J Foot
Ankle Surg, 2011, 50(1): 62-67.
B4l OB ASMELA M
2007: 61-65.

SAKA G, KUCUKDURMAZ F, SAGLAM N, et al. A tuber

ischium avulsion fracture treated with modified subgluteal

—_
—
—_—

[3]

(5] 1 TR < TR R ROR A

(6]

approach: a case report[J]. Acta Orthop Traumatol Turc, 2012,

46(5): 403-406.

FOA AR AT ISR ET TR P R R D AT (0], I R

BRZRE, 2012, 15(3): 353.

BEALE B S, COLE G. Minimally invas IV eosteosynthesis

technique for articular fractures[J]. Vet Clin North Am Small Anim

Pract, 2012, 42(5): 1051-1068.

0L, M, TR, A5 OCWEE T Arthrex 2k [ F AR

I I R TR O AT (0], S RRR A 2015, 21(3): 213-

216.

[10] KOUKOULIAS N E, GERMANOU E, LOLA D, et al. Clinical
outcome of arthroscopic suture fixation for tibial eminence
fractures in adults[J]. Arthroscopy, 2012, 28(10): 1472-1480.

[11] GOEMINNE S, DEBEER P. The natural evolution of neglected
lesser tuberosity fractures in skeletally immature patients[J]. J
Shoulder Elbow Surg, 2012, 21(8): e6-el1.

[12] PAN R Y, YANG J J, CHANG J H, et al. Clinical outcome of

arthroscopic fixation of anterior tibial eminence avulsion fractures

(7]

(8]

(]

in skeletally mature patients: a comparison of suture and screw
fixation technique[J]. J Trauma Acute Care Surg, 2012, 72(2):
E88-93.
[13] INY, KWAK D S, MOON C W, et al. Biomechanical comparison
of three techniques for fixation of tibial avulsion fractures of
the anterior cruciate ligament[J]. Knee Surg Sports Traumatol
Arthrosc, 2012, 20(8): 1470-1478.

SAWYER G A, ANDERSON B C, PALLER D, et al.
Biomechanical analysis of suture bridge fixation for tibial
eminence fractures[J]. Arthroscopy, 2012, 28(10): 1533-1539.
[15] SANG W L, ZHU L B, MA J Z. A comparat IV e study of two

[14]

methods for treating type Il tibial eminence avulsion fracture
in adults[J]. Knee Surg Sports Traumatol Arthrosc, 2012, 20(8):
1560-1564.

[16] KOUKOULIAS N E, GERMANOU E, LOLA D, et al. Clinical
outcome of arthroscopic suture fixation for tibial eminence

fractures in adults[J]. Arthroscopy, 2012, 28(10): 1472-1480.
(5k3 i)

- 114 -



