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Biomechanical study on open fracture model with plate fixation compared with closed fracture model with in-
tramedullary nail fixation in rats XI/NG Dan,MA Xin-long™ ,MA Jian-xiong, WANG Jie ,CHEN Yang,YANG Yang,ZHU
Shao-wen ,MA Bao-yi and FENG Rui. *Department of Orthopaedics Institute , Tianjin Hospital , Tianjin 300211, China
ABSTRACT Objective:To compare biomechanical effect of the closed fracture model with intramedullary nail fixation and
the open fracture model with plate fixation in rats. Methods : Forty 8-week-old Spragu—Dawley male rats were divided into two
groups randomly. Left femoral shaft closed fractures model was created in 20 rats,and treated with intramedullary nail. Other
20 rats received open osteotomy on the left femoral shaft,and were fixed by plate. Rats were sacrificed and draw the materials
at 4,6,8 and 12 weeks in batch. Across section area and volume of callus were measured , peak load,restoration rate of peak
load were tested. The biomechanical efficency of two methods of femoral shaft fracture fixation were compared. Results: The
difference of surgical duration was statistically significant between two groups (P<0.001). At 4,6,8 and 12 weeks, the differ-
ence of peak load,restoration rate of peak load,volume and area of callus was also statistically significant between two groups
(P<0.05). Conclusion: Open fracture model with plate fixation led to delayed healing compared with closed fracture model
with intramedullary nail. However, open fracture model with plate fixation model could be a valuable research tool to study the
healing consequences of cortical bone, which may provide insight into the pathogenesis and ideal treatment of fractures or non-
unions.
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Fig.1 Two materials for internal fixation (Dplate and screw 2 syringe

needle
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Fig.2 Closed fracture model with intramedullary nail fixation: nail ret-

rograde through medullare from intercondylar fossa of the left femur
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Fig. 3 Open fracture model with plate fixation; fractured femoral shaft
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Fig.4 Internal fixation drawn from femoral specimen (D intramedullary
nail drawn from closed fracture model @ plate drawn from open fracture

model
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Tab.l Comparion of the max cross—section area and volume of callus between two models(xs)

1 U B R A T AR (mm?) iR AAAF (mm?)
4 J# 6 A 8 J 12 4 4 4 6 A 8 JA 12 4
HENETZH 20 29.4+2.8 28.3+4.1 23.7+2.1 10.9+2.1 13324122 127.5+17.1  86.9+15.4 50.5+5.8
HHZH 20 16.8+3.7 17.3+4.7 17.9+4.5 19.5+7.8 58.3+4.2 61.1+5.4 61.9+10.5 63.4+9.2
R - 6.1 3.9 2.6 2.4 13.0 8.3 3.0 2.7
P{d - <0.001 <0.001 0.03 0.04 <0.001 <0.001 0.01 0.03
F2 WHAKREBNEEREARNHEY HFHREILE (v5)
Tab.2 Comparion of biomechanical property of callus at different time point between two models(x+s)

13 U R (N) IR BATRIZ (%)

4 6 8 & 12 A 4 6 J& 8 J& 12 A
BENETH 20 26.3+3.4 34.9+3.5 56.2+2.3 66.8+4.2 36.7+2.8 51419 78.3+4.0 95.3+4.4
MR 20 15.6+2.2 23.322.9 37.242.3 39.5+2.6 22.8+1.1 32.12.6 60.2+3.9 61.1+5.2
t1H - 6.0 5.7 13.1 123 13.0 13.4 7.2 1.2
P{d - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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