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Establishment and evaluation of rabbit model of closed tibial fracture
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na;2.Graduate School of Beijing University of Traditional Chinese Medicine ,Beijing 100029 ,China;3. Advanced Elastomer
Materials Research Center,School of Materials Science and Engineering,Beijing University of Chemical Technology ,Beijing
100029, China;4. Institute of Orthopaedic and Traumatology ,China A cademy of Chinese Medical Sciences ,Betjing 100700,
China)

ABSTRACT Objective To explore the effect of a modified three-point bending fracture device for establishing a rabbit mod-
el of closed tibial fracture. Methods The model of closed tibial fracture was established in 40 6-month-old male New Zealand
white rabbits with a body weight of 2.5 to 3.0 kg, and the model was verified at 6 weeks after operation. Five rabbits underwent
pre modeling without temporary external fixation before modeling, and then were fractured with a modified three-point bending
fracture device ;35 rabbits underwent formal modeling. Before modeling, needles were inserted , and splints were fixed external-
ly,and then the fracture was performed with a modified three-point bending fracture device. The fracture model and healing
process were evaluated by imaging and histopathology at 2 hours,4 weeks,and 6 weeks after operation. Results Two hours after
modeling , the prefabricated module showed oblique fracture in varying degrees and the broken end shifted significantly ; Except
for 1 comminuted fracture ,2 curved butterfly fractures and 2 without obvious fracture line, the rest were simple transverse and
oblique fractures without obvious displacement in formal modeling group. According to the judgment criteria, the success rate of
the model was 85.71%. Four weeks after modeling, the fixed needle and splint of the experimental rabbits were in good posi-
tion, the fracture alignment was good , the fracture line was blurred ,many continuous callus growths could be seen around the
fracture end,and the callus density was high. Six weeks after modeling, many thick new bone trabeculae at the fracture,

marginal osteoblasts attached ,and a small number of macrophages were seen under the microscope. The intramembrane osteo-
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genesis area was in the preparation bone stage ,the medullary cavity at the fracture had been partially reopened, the callus was

in the absorption plastic stage ,and many osteoclasts were visible. The X-ray showed that the fracture line almost disappeared,

part of the medullary cavity had been opened ,the external callus was reduced around,the callus was in the plastic stage ,and

the bone cortex was continuous. It suggests that the fracture model showed secondary healing. Conclusion The improved three-

point bending fracture device can establish a stable rabbit model of closed tibial fracture,and the operation is simple,which

meets the requirements of closed fracture model in basic research related to fracture healing.
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Fig.1 Closed fracture modeling process 1a. Modeling device of closed fracture. A was

system lifting core;B was lifting outer rail;C was blunt cutter head;D was load
turntable ; E was motion conduction core;F was support arm;G was adjusting anvil of
cutting moment,H was lampstand)  1b. Schematic diagram of fracture modeling:the
pulse source was changed from the kinetic energy of free-falling motion into that of uni-
form lifting motion. The needle and splint were used for temporary external fixation be-
fore fracture. N was proximal anterior tibia; I was distal anterior tibia; M was Kirschner
wire fixation point; J was acupotomy fixation point; L was temporary external fixation
splint; K was target fracture point  1¢. Physical drawing of improved fracture modeling
1d. After the needle insertion and splint temporary external fixation, the fracture model
was made with the fracture device 1e. After fracture modeling, the splint external fixa-
tion was used for formal fixation (Taking Gutta-percha splint external fixation as an ex-

ample)



HE 5 2023 47 HES 36 2555 7 ] China J Orthop Traumatol , Jul.2023, Vol.36, No.7 - 665 -

B2 A RS 2a0 B X RAAERIRA (IMEMEZE 2 ) 2b. IEAZ X ZREE 2¢ ML X LRAARAANL (I EMZ 8 2 ) 2d. iz X £k &

Fig.2 Body position and image during shooting 2a. AP X-ray shooting position (supine fixed) 2b. X-ray image of anteroposterior position 2c. Lateral

X-ray shooting position (lateral lying position fixed) 2d. X-ray image of lateral position
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Fig.3 X-ray evaluation of tibial fracture types in rabbits 3a,3b,3c,3d. Lateral X-rays of pre modeling showed different degrees of oblique fracture and

displacement of broken ends could be seen (3a and 3d were oblique with slight spiral fracture) 3e,3f,3g,3h. Lateral X-rays of formal modeling showed

the shape of the rabbit bone was clear,the local structure of the fracture limb was clear,the fracture line was clear, it was a simple transverse and oblique

fracture ,and the broken end had no obvious displacement
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Fig.4 Representative images of fracture healing at different stages after operation 4a,4b,4c,4d. AP and lateral X-rays at 2 hours after fixation (rectan-

gular frame) 4e,4f,4g,4h. AP and lateral X-rays at 4 weeks after fixation (polygon frame) 4i,4j,4k,4l. AP and lateral X-rays at 6 weeks after fixation

(oval frame)
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Fig.5 Representative images of HE staining of bone tissue at fracture end 6 weeks after operation
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