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Biomechanical study on three types of internal fixation methods for
posterolateral fracture of the tibial plateau

FAN Xin-bin', ZHANG Yan', YANG Tie-yi', LIANG Xu', LUO Cong-feng’, LIU Yue',

WU Liang', YE Wei-guang', YING Hui' (1. Department of Orthopaedics, Gong Li Hospital of Pu
Dong New Area, Shanghai200135, China; 2. Department of Orthopaedics, Shanghai Sixth People’ s Hospital,
Shanghai Jiao Tong University, Shanghai 200233, China)

Abstract: Objective To investigate a reasonable and effective internal fixation method for posterolateral fracture
of the tibial plateau. Methods Specimens of the tibial plateau with posterolateral fracture made from 12 adult
male cadavers were randomly and evenly divided into 3 groups, and fixed by anterior 6.5 mm lag screw, lateral
4.5 mm L-shape plate, posterior 3.5 mm T-shape plate, respectively. All the specimens were loaded in turn by
stress of 250, 500, 750, 1 000 N, and the corresponding axial displacement and stress were measured. Results
Under the same stress, the Y-axial displacement of the anterior lag screw group was the smallest, showing a sig-
nificant difference with the lateral plate group and the posterior plate group, while there was no significant differ-
ence between the lateral plate group and the posterior plate group in the Y-axial displacement. The stresses on
marked points in the anterior lag screw group were evenly distributed. Conclusions For fixation of isolated pos-
terolateral fractures of the tibial plateau, the anterior 6.5 mm lag screw can effectively increase the axial stability
and balance the stress distribution around the fracture block, indicating it is an effective method for mechanical
fixation. The lateral plate has certain advantage in lateral stability control, while the posterior plate has certain val-
ue to reduction of the posterior tibia plateau fracture.
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Fig.2 Loading platform on the fracture model by denture powder
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Fig.3 Marked points and stain guages on the specimen
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Tab.1 The Y-axial displacement of each marked point in the specimen

{5/ wm
Hilia] )i F3/N
54l iyl &2 &3 4 55
250 JE AR 231 £68 264 £57 281 £59 265 £49 288 +59
SMI A 239 +79 273 £64 287 £ 62 275 £52 296 + 64
M ET 87 £46 90 +33 111 £27 94 £11 90 £7

500 SRR 443 £126 516 £113 548 111 519 =88 562 =118
HMIRAR 464 +154 540 +126 564 +122 540 +98 578 +117

AT 165 £91 176 +67 214 £48 182 19 180 +13
750 SRR 588 120 763 =167 788 £170 754 +137 815 £177
SMU A 629 =128 782 +187 830 +207 771 £ 146 893 +238

TDARES 238 +128 245 +83 298 +71 238 +28 231 18
1 000 SRR 845 £252 1 001 £243 1 049 +226 995 +173 1079 £233
HMIARAR 887 £299 1 058 £256 1 080 £237 1047 197 1117 237

HMERET 318 +182 339 122 410 £89 328 £29 334 22

F2 IRALEIRIARAE P ELLE( " P<0.05)
Tab.2 P value between groups of each marked point in the specimen
e 1z 73/ N P

2 ] LA ey M2 3 4 M5

250 Ji AR AR - S M 5K A 0.862 0.828 0.878 0.750 0.825
AMIN BRI I AT 0.010" 0.001 " 0.001 * 0.000 * 0.000 *
S O BRI R ET 0.013* 0.001* 0.001 " 0.000 * 0.000 *

500 S AR AR -SSR A 0.821 0.749 0.828 0.715 0.815
SMI A9 B - T O R T 0.009 * 0.001 * 0.001 * 0.000 * 0.000 *
S5 OSBRI AT 0.013* 0.001* 0.001 0.000 * 0.000 *

750 S5 0B i - B0 8 i 0.653 0.859 0.719 0.839 " 0.537
AMIN R B - I R T 0.002 * 0.001 * 0.001* 0.000 * 0.000 *
S5 O b - I T 0.003 * 0.001 " 0.002 " 0.000 * 0.001 *

1 000 S A -5 0 R A 0.817 0.720 0.828 0.642 0.788
AMIN W BT I T 0.010 " 0.001 * 0.001 * 0.000 * 0.000 "
S5O0 B - I T 0.015" 0.002 " 0.001 * 0.000 * 0.001 *
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Tab.3 The stress of each marked point in the specimen

W N 1/ MP

s b % 1/ i J1/ MPa
N Ml m2 3 4 M5
250 67.00 356.33 780.33 62.00 41.67
HMI 500 75.67 267.00 848.67 75.67 55.33

It 750 88.00 337.33 935.33 87.67 65.67

1000 103.67 457.331235.33 90.00 79.00

250 1.00  0.33 203.67 1.33  3.00
= 500 9.00 30.33 204.33 5.33 10.33
GLET 750 11.33  53.33 208.67 14.00 11.00

1 000 16.00 55.67 211.33 24.67 10.00

250 21.00 85.33 12.67 13.33 98.33

T 500 33.67 153.00 25.33 37.00 225.00
1RET 750 42.00 236.00 43.00 66.00 329.33

1 000 51.67 304.00 79.00 104.67 424.67
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