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A comparative analysis of canine femur head necrosis models induced by liquid nitrogen freezing with two
freezing durations
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ABSTRACT Objective:To compare the effects of canine femur head necrosis( FHN) models induced by liquid nitrogen freezing ( LNF)
with two freezing durations. Methods ;: Twelve SPF — grade healthy adult male beagle canines were selected and randomly assigned to 2
groups ,6 ones in each group,and they were subjected to LNF for 8 minutes(8 — min freezing group ) and 4 minutes(4 — min freezing group )
respectively for inducing FHN. The general conditions of the model canines were then observed and recorded after the modeling surgery. At
9 weeks after the modeling, all model canines underwent X — ray examination and magnetic resonance imaging( MRI) examination and the
MRI images were used as the standard for confirming whether the FHN models were built successfully. After the end of imaging examina-
tion, the model canines were sacrificed and their femur heads were harvested from the modeling side for gross observation and pathological
examination( HE staining) . Results:(DNo model canine died in the 2 groups before the final execution. Within 2 days after the modeling
surgery, all model canines began to exhibit such symptoms as decreased food intake, mental fatigue and reduced movement,which was im-
proved within 1 week in 4 — min freezing group, and gradually returned to normal about 2 weeks later in 8 — min freezing group with the
symptoms of slow wound healing and claudication. One model canine in 8 — min freezing group exhibited the symptoms as skin redness and
swelling on the 3rd day after the modeling surgery, skin tissue necrosis and pyosis at the corresponding site at 1 week after the modeling sur-

gery,and healed at 4 weeks after the modeling surgery. @ The results of X — ray examination showed that the unremarkable changes in
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different degrees, manifesting as osteosclerosis and joint space narrowing, were observed in femur heads at the modeling side of model canine
in 8 — min freezing group,and cystic changes in the femur heads were further observed in some model canines ; while the slight osteosclerosis
in femur heads was observed in only 2 model canines in 4 — min freezing group. As revealed by MRI images, the bone marrow edema( BME)
of femur heads and articular cavity effusion on T2WI and cord - like low signals on T1WI were observed in all model canines of 8 — min
freezing group ,which met the diagnosis criteria of FHN;while,for model canines in 4 — min freezing group ,the BME of femur heads and ar-
ticular cavity effusion on T2WI were observed in only 4 ones,and articular cavity effusion alone on T2WI were observed in the other 2 ones,
and no significant changes on TI'WI was found in all model canines. 3)The flattened femur heads with rough surfaces were observed in mod-
el canines of 8 — min freezing group , furthermore , some ones presented with cartilage cracks and the other ones with severely worn cartilage ;
while , for model canines in 4 — min freezing group,the femur heads were comparatively smooth without obvious changes in the morphology,
just cartilage cracks or slight cartilage wear were observed in only some ones. @Most of the osteocyte nuclei disappeared within the bone la-
cunae of femoral head tissues in model canines of 8 — min freezing group,and the bone trabeculae fractures was observed ; while the osteocyte
nuclei was observed within most of the bone lacunae of femoral head tissues in model canines of 4 — min freezing group,and the bone trabec-
ulae were intact. The percentage of empty bone lacunae in femoral head tissues was higher in 8 — min freezing group compared to 4 — min
freezing group(20.21 £2.6 vs 13.51 £3. 1% ,1 =4.055,P =0.002). Conclusion: The success rate is higher in canine FHN model in-

duced by LNF for 8 minutes compared to the ones for 4 minutes.
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