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HWE. [BrY] HTAMEI (medial collateral ligament, MCL) . B&¢H/INk (radial head, RH) X}JRH4Mfa 252, PF
Mok A5 MCL, [ RH B8R [ ] 6 H A RE ) (RN T B - bnAs, RIRG T SE8EM T, MCL
YIlr, MCL &%, MCL ¥IW+RH B47, MCL&E+RH 547, MCL ¥IW+RH [F5E, MCL&%E+RH [F5E M MCL &5 +RH I 8
FRALEL, 7E 0°~120°J8 ARG 1.5 N - m RSB FINESNIMOIRS . (R ] AR 0°fiArAR 8 b IRRAS T AMBHF 782 th
INEF: SEHEFRAR<MCL B +RH [ < MCL 188 < MCL &5 +RH BH7r<MCL &5 +RH HI<MCL B K <MCL HIWi+RH [# &<
MCL VIWi+RH BT, BIAZESAGI#E L (P<0.05), WL, 5C8RA . MCLERE . MCLEE+RH [#E . MCL & +RH
BT MCL &2 +RH VIBRE AN A A 1025 0G0 L (P>0.05), {HL) 5 ARYSNE MRS .35/ NT MCL Il . MCL
YIWi+RH [E7E . MCL YJBr+RH B4 (P<0.05). BORMEZ MR 2000, 8 PbrAKbBRRAS M S B fA (i A2 22 5 A Se it
RN (F 4n=227.670, P<0.001), 5 P[RSR ERINRAMBE N ZE R ARIEE L (F uy=13.170, P<0.001), FrAgbsk
D5 R E L TR (F 2:=6.143, P<0.001). [£5i€] MCL #GEN TS EMSMIATE, &8 RE &9, W55
JEEAMAATRE . MBS MCL JL T2 [E e RH BT, 2 LMKE SNt e .
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Abstract: [Objective] To explore the role of medial collateral ligament (MCL) and radial head (RH) on elbow valgus stability, and to
evaluate the outcomes of MCL repair and RH fracture fixation alone or in combination. [Methods]| Six adult cadaveric bone-ligament speci-
mens were treated and measured successively as follows: intact specimens, MCL cutting, MCL repair, MCL cutting +RH fracture, MCL re-
pair +RH fracture, MCL cutting +RH fixation, MCL repair +RH fixation and MCL repair +RH resection. The valgus angular displacement
(VAD) was measured under 1.5 N + m valgus loading at 0°~120° flexions of the elbow. [Results] The VAD at 0° of elbow flexion ranked
down—up as follows: intact specimen < MCL repair +RH fixation < MCL repair < MCL repair +RH fracture < MCL repair +RH resection <
MCL cutting < MCL cutting +RH fixation < MCL cutting + RH fracture, with statistically significant overall difference (P<0.05) . In term of
pairwise comparison, there was no significant difference in VAD between intact specimens, MCL repair, MCL repair + RH fixation, MCL re-
pair +RH fracture, MCL repair +RH resection (P>0.05) , but the above 5 groups had significantly less VAD than MCL cutting, MCL cutting +
RH fixation and MCL cutting +RH fracture group (P<0.05) . As results of factorial design analysis of variance, there were statistically signifi-
cant differences in VAD among the 8 specimen treatments (F..= 227.670, P<0.01) , statistically significant differences in VAD among 5 de-
grees of elbow flexions (Fiei = 13.170, P<0.01) , and significant interaction between specimen treatments and flexions of the elbow (F..=
6.143, P<0.01) . [Conclusion| MCL injury does lead to elbow valgus instability, which is considerably deteriorated by accompanied RH
fracture. MCL repair alone is superior to RH fracture fixation alone to restore valgus stability.
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Bed/Nk (radial head, RH) B 412 UL A% JF 45
Wils, 95PN T BT 13 2 XT Mason
IVESFIFR 3 WAL R BT, BB Bk e 52 A6 [T
TESE MM HGALT RH DIER 0 S48 RH A XU
KA AVERT, (HICBIFTE R, e HALZE
SEREMAF LT . A PIBR RH JFAS 52w oh B A e
P

4 RH B ATl TSGR SZ SN ) B AR G
R A5 BT RS, R B0 (medial collateral liga-
ment, MCL) [FBf 32822 fy . #%4, HFE IR
KRR A HEGS, W BRI AR E , S0 i
HAE B M IIREROR Y YISO R, TE
R ETT MCL Wr B AL T, RH Bk B 22 A 2R
SMEIRENERYZER 1, HHEDY RH BT R OIBR AT
RESs i — L IR i T MCL DRk B0 I 7 B
R o NORT T A i E A, Sl AR TEA
52, H W T RH BT bR m s & a5 i i) 2k
YERIE, FEOCT A RRE e A 4, X FELL T )
WERE AT RE A IR Y, B AT E NS JCFE MCL
Wil . RH B4 sUIBR 5 00 T A7 B8 52 1A Rtk
WH5E. T RH SRGCAMBIN ) i T MCL, A
I HEWT MCL 1852 AT 68 Hei-3r H 2l S R 52 I OG5 7
.

ARSI FbR: B MCL W50 F, RH &
PN AN AR E R BB s PPN ik
BB MCL, BEEPmIFRCR; WIHTE RH SR
TOL T MCLABSE RER A SR E M SN E

1 #MR5FE

L1 JUARRRA

Brif N e AR A 6 B, WKERSME R IR T,
F VR S 2 e O s B k. I, B 5 ), 21
B s A 4 ], A2 il AREY 41~79 &, P
(68.33+12.68) % . rfitrA T WY, JooMI M
FARY, R IEINERIER .
1.2 BRI ST

FhrAALPE 16 h = IR IR . o BIAEREE N
A FBRELKT . 045 15 em AW LS T
FRAEE T, BRINICT$E . ]AMUEIE)H 2 A R AT
B IRIEAN , VIBR 4Bl gt , il R e B -
PiaEbaAs (B 1a) o FTASRASHE LU T A 3864 7
JIZEREI . (1) SEEERRAS, O B - bR AR i
THEfTALEE; (2) MCL YIWE, K MCL #i. J5 3R Ak
BN ERRME LI (3) MCL B, 4845
LU AR MG , 2P BRI R s B A M
I i P A [ X, X — i A R Y
YIWr (FAJFaE4k) AEE (RELEZ) (K 1b);
(4) MCL YJWr+RH 54, #aJF MCL 484k, i%£#: RH
HMI 30%~50% ()5 53 S SR SE T A m )], B4y
ZR7E RH BLARRY 30%~50% %3 75 1H , M &1 H L
MU, BALER 7 RH B85 (5) MCL
B2 +RH H47, % MCL 4848, 1% RH Bk
A; (6) MCL YIWi+RH [, FRRAMIT MCL 4848,
HARERHICE, BMUBdrsZ i, J5H 2 Bk
B (A4 2.0 mm) 22X [E5E; (7) MCLEE+RH [#
FE: PRI MCL 282k, RIFHITEEIRE; (8)
MCL &5 +RH VIR (RIFEELIERE, Tk
FFE AL 5V RH. RRRANIE RH BFE2R A 2~
31 SR WESBEE AR (Bl 1),

1 AR SEEE /N ANRIRE A E IR DA 1 O E B A 1h: 22N OG5 ARAS A i B S A
RANOEI R0, GAEHR . RN, TERTS LB P9 ARG AT AT, ALk S S A R 2B e T [ T 5
BB/ EYT, AV B, SRR LUL . B kBRI B/ Nk Lo IEIARA R OiME 2

SRR
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1.3 J2eaii oy ik

[FIFRAAL BRI, (1) S8R (2) MCL
YIWr; (3) MCL & ; (4) MCL YJWi+RH & ¥ ;
(5) MCL & +RH &¥1; (6) MCL UIWi+RH [& & ;
(7) MCLB%&+RH [HlE; (8) MCLEK +RH VIBR,
WRIEAT I 2R . BRI, I Se T pl shithead
3R Rz g, SRS B s

A RSB IR ER eSS o, A FEH (11
BRI R BRA R AR EE R A kA 5 R
KaEu, [55 T MTS 858 Bionix MRS (MTS 2%¢
Awl, EE) BIeHE . 6 HARAMKUCEEE 2 8 5 00
30°, 60°, 90°, 120°, XFARACHIEHRGEAM 1.5 N -
m AN, B EIECRE RS (JAL CV-A2 CCD
Tl B AHHLAT PC2-Vision BIGRER) i3
T ANHT S I OCTAR A MR AR AL, T R BT I AH
SR A 7 e R Tl ROGT T A B A iR (Rt
FE) s
1.4 Gtk

i 1 SPSS 23.0 St R4 T B AL B, T4k
PELL % +s Fon, GERIRIESOART, BIRTORER A
TR Ty 22500, 4R SR S R Ty 2243
Br, WP ELECKRH LSD ¥ P<0.05 AR A Gt

FIERG SR 1. & 2. FEJE R 0o it ppAs
8 AL BIRAS T RSN AR /N E K bR A<
MCL &% +RH [ €< MCL &% < MCL 16 % +RH B4
<MCL &% +RH Y] Fi<MCL VIl <MCL Y] ¥r+RH [ &
<MCL VIWi+RH ‘H¥r, BAEZERALRITHE L (P<
0.05). MIPILLE, SEbrA . MCLE&E . MCL &
S +RH [ . MCL &% +RH F 47 il MCL &% +RH
VIR B A8 fA 00 B 1 25 S B Ge 24 L (P>0.05) ,
LA &5 4140 B 0 B 35 B 3% /T MCL U I
MCL ¥ W +RH [& £ . MCL Y] r+RH B ¥r4H (P<
0.05).

FE I 300 AR A 8 FpALHILIRZS T BN ER £ 157
Bh/NEKR: MCLEE+RH [H & <52 BArAR<MCL &
5 <MCL &4 +RH B4 < MCL &% +RH ¥ [ <MCL
YIWr<MCL VIr+RH [# % <MCL YIWi+RH 591, 244K
LRHG 3 L (P<0.05) . WF i, MCL &
SZ+RH [E5E . 588ArA . MCL & . MCL & +RH
HIr 4 A BAN BN ER TSI E L (P>

0.05), {HUIL 4 5N EFALEE Y W2/ MCL &
Z+RH VIR . MCL Y)W, MCL YIlr+RH [E & . MCL
YIWr+RH B4l (P<0.05).

TEJE IR 60°~120°f37 I A A 8 A b BLIR SR (19 4b
BAMAH/NZEK: MCLIEE+RH [ <MCL B4 <
MCL &5 +RH ‘F¥r<5e 85 A <MCL &5 +RH YI[R<
MCL ¥ it <MCL Y] W+ RH [& & <MCL ¥ ¥+ RH ‘&
Ir, BERESAHGI¥E X (P<0.05) . B I,
MCL &4 +RH [f € . MCL &4 . MCL &% +RH
. SERhRA . MCLIEE +RH VIR 5 2H 8] 780 £ o7
BRI L (P>0.05), L E 5 A 894
B 67 B 24 2 /NT MCL Y1 . MCL 4] B+ RH
€. MCL ¥IWr+RH B4 (P<0.05).

S5AENARET, 8 RPN T AR AL HLIRAS A S B
fAfiRs (Masthpr) HRh&cE (Bl 2). eRiRa
MCL YJlr, MCL &% . MCL YIWr+RH H4r. MCL &
SZ+RH HHr. MCL VIK+RH [E%E . MCL&E+RH [#
SEF MCL AR +RH VIBRAALAE S iR MAE T 156
AN R A SR X (P<0.05). TEAH[RH
JHAET, LA 8 FiRA b BRAR A SN B0 A 1 RS A5k

SEAGIEE S (P<0.05) (R 1),

TR E S M 20T R W, 8 RO ThRA
SBR[ AR AR I 22 R A G FE L (F au=
227.670, P<0.001), 5 FhAS[R)J Jis#f 22 6] 40 B AR 457 7
B 2ERAGH¥E X (F54=13.170, P<0.001), #i
AR RS 5 N A B2 AT B A8 BAE (F sn=
6.143, P<0.001).

SEEERTA

25 - MCLUJJ#7
- MCLEES
) — MCLO - REE
- ~ MCLIES-RHEHT
@ = MCLEIW-+RHE 2
B -+ MCLIEE +RAE T
= ~ MCLEER+REIBR
10
&
5
g : ; 5
0 30 60 90 120
SHEHAEC) (2]

B2 8 Bl AR A KL BARZSAE 5 M i A 2R 951
AR, IRELAF SsEE (MCL, AMEIEIH,; RH,
bR /k)

3 it g

Morrey %5 165 MCL A1 RH 4331 %2 SR XTI 2%
TN EIRS (LB B B MR R IR E S5, Ik MCL
W2 ] REE AR E S5 M SE BRI 00 B SRS A
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S, FRIM RH B 3Tl D] bR 2 A e MCL DIfg Bk iy
THOUT A ATRERE AN EIRA S RE . ARSI BT A E 2k
Bz —JE B DI MCL, BV A] 5 | i 5615 40 B A Fa
S, IMAE MCL YIWr e & RH -3, RTS8
PASIEERE RIS I, ™ H I ANRIATRE . N

I, PR MCL B 28E SON AN TR E /R “ R VR
#7, RH YT MR HATE R IE i L7
HEMRE ST E RN BOR, #uaFEUTE
AR ST AN ERE I RERRERST:

R 1 RAH 8 RS S MNEMAEMIE A TRAUBUNELER (n=6, °, txs) SHE

9 JE ih 0° 30° 60° 90° 120° P1{H
SERRA 2.74+0.97 2.39+0.87 2.10+0.91 1.79+0.96 1.2220.61 <0.001
MCL Y] 5.10+0.89 8.25+1.28 10.22+1.21 10.74+1.13 7.21+0.94 <0.001
MCL &% 3.51x1.00 2.410.80 1.95+0.84 1.49+0.67 0.92+0.82 0.010
MCL YJWi+RH 547 11.53+1.59 15.53+2.19 18.48+3.09 18.39+2.57 12.33+1.98 <0.001
MCL &= +RH H¥r 3.98+1.08 2.90£1.10 2.07+0.92 1.78+0.71 1.20+0.63 0.008
MCL FIWi+RH &5 5.39+1.24 9.06+1.24 11.86+1.40 12.68+1.63 7.86+1.18 0.002
MCL &% +RH [H5E 3.50+1.24 2.34x0.90 1.83+0.84 1.44+0.84 0.88+0.50 0.011
MCL &5 +RH V)i 4.53+1.51 3.80+1.45 2.13+1.03 1.81+0.83 1.25+0.8 0.012
P{H 0.001 0.011 0.027 0.033 0.034

LA I R FEUESEXT T £ MCL #2449 RH &
Pr, ATUITFE AL e ARG I ST e X T fg i
T RH WIB& "', Charalambous 25 "7 %f ¥ #543 RH
HHTE I MCL B2 0 ) 5GP RS i AL #6478 4y
[ . RH PIBR AR E 4055 3 FOR TR 7 =Ci A4 )
S, YO EPTEE AR E R LT
RH VIR MBI E . BO6 T4 MCL #3449 RH &
Pr, D osei X RH ARG, XORA SR
VR RH BT [ e A8 i A A A B s A g S A

WAk, A X e Em AN AR
F R, EMEMN RH B4745 7 ORIF, AnJEHEH
AT & JE BB 4 52 Sk BB AR ST R 2 H A
At RH B 47 [ sl (B A B 2 A5 75 22 5 MCL 4 %4
BERA TR 3, IR mgih 4
Hh RRE F B, ARSI AR, MCL Wi
Jei V8 i 67 A Bl R R P A 0 S T o 48 A i ROR S
B, SXUESE T OET MCL AR, ATd 24y
A ERRRE P B ARSISE R, I e ORI SR
MRS E S ke 2 ARSEE A kB MCL B4 45 Jf RH
BT, B H A O e TSR B LT
MCL R R B E ANMEARL, I B Z o T
B E AT, R LURE N AN E . B
MCL A5, RH GieEdr. sy, WAL
SR AN BIRR EYE, DIBR RH 41002 R 6
TR E AL (il 00~30°) b8t B 45 5 19 S B R 5tk
SRR <3000, I ST AMI B M A5 f 4Ry
HMEIRR R T VE AR B &, (HRE AR ST BRI 5th B 5
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SERARATCHA .22 5% . 1 MCL Y07 . MCL YIWi+RH
B, MCL YIWr+RH [#%E 3 78JE I 0°0~120°427E [
PRI A1 B S ot B 2 I 2 K T S8 B AR AR K MCL B8 &
d, F: (1) EWRE SN ESE I, MCL &
S RH BT EETEE,; (2) MCL HiR 44765
i} 0o~12000F ¥ 5 kR A, SRYERAMNRRE . H
BRI X TG PR [ MCL #1455 3% RH ¥ grdr Joik
EHENEE, BE MCL AR . YIBR RH 0l fg & —FP
X4 . HERFAR I,

ARSI B —E R RRRE . e, ARSI
YERY RH B4 809 K RH i K H AR 30%~50%
HRDE— A B IR EITITI RN . A6 BB
. MIAER MR =35 UL B89 RH &4, BA
BeE L ERSRAS . ARBFTR R RH S4ra9 44
TS AR I E s R, SERPEAL T RS RRUE s
FIMVERT, IS shAS e S5 v g Az Ao
RIS 45K, T BEEA TR PRI A BIAS R E A
SR RAFF 5 AT AR 200 45 R Al P o
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