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[Abstract] Objective To investigate the effects of different irradiation schemes (single-dose 20 Gy
and fractionated 5 X 7 Gy) on a rat model of osteoradionecrosis of the jaws (ORNJ) , to optimize the
modeling protocol. Methods Twenty-seven male Sprague-Dawley (SD) rats were randomly divided into a

single-dose irradiation group (20 Gy) , a fractionated - dose irradiation group (5 x 7 Gy) , and a control
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group. Prior to irradiation, the subcutaneous depth and buccolingual diameter of the left mandible in rats
were measured. A linear accelerator was used to precisely target the left mandibular molar region,
supplemented with a compensator membrane to enhance superficial dose delivery. One week after
irradiation, all left mandibular molars were extracted with the aid of a microscope. Twelve weeks post -
extraction, gross observation, micro-CT scanning and reconstruction, as well as histopathological analyses
(H & E, Masson's trichrome and TRAP staining) were performed to assess bone destruction, sequestrum
formation, fibrosis, and osteoclast. Survival rate and modeling success rate were analyzed. Results The
single - dose group exhibited acute radiation reactions (skin redness, hair loss) and significant occlusal
disorder after four weeks, with a modeling success rate of 71%. The fractionated - dose group showed
milder acute reactions but more severe late-stage fibrosis, with a modeling success rate of 78%. Micro-CT
revealed more obvious trabecular fractures, cortical bone disruption, and pathological fractures in the
single - dose group, while the fractionated group exhibited deeper bone defects. Histologically, both
experimental groups displayed necrotic bone formation, fibrous tissue hyperplasia, empty bone lacunae,
increased fatty vacuoles, and osteoclast infiltration. The fractionated group demonstrated marked bone
marrow fat vacuolization, fibrosis, and osteoclast infiltration. Conclusions The fractionated irradiation
scheme (5 X 7 Gy) is more consistent with the pathological features of ORNJ. The optimized modeling
method demonstrates high reproducibility and controllability, providing a reliable platform for investigating

ORNJ mechanisms and developing prevention/therapeutic strategies.
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