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Effect of hyperbaric oxygen on the open bone defect of limbs caused
by firearm wound in seawater
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Abstract: Objective To observe the effect of hyperbaric oxygen on the open bone defect of limbs caused by firearm wound in sea-
water. Methods The experiment was performed from July 2020 to May 2021. Eighty-four New Zealand rabbits were randomly as-
signed into control group and hyperbaric oxygen group. The model of the open bone defect of limbs caused by firearm wound in seawa-
ter was made. After thorough debridement, open reduction of fracture was performed with plate internal fixation in control group, while
open reduction, internal fixation and continuous hyperbaric oxygen treatment for 7 days were performed in hyperbaric oxygen group. X-
ray radiography, quantitative PCR, HE staining and biomechanical analysis were used to evaluate the therapeutic effect of each group.
Results Vascular endothelial growth factor (VEGF) mRNA was expressed in each group at all time periods. There were statistically
significant differences between control group and hyperbaric oxygen group at postoperative 1 d [(2.97£0.25) vs. (2.39+0.24)], 3 d [(4.12+
0.38) vs. (3.65+0.30)],1 week [(4.83+0.23) vs. (4.36+0.39)], 2 weeks [(5.89+0.40) vs. (5.04+0.36)],4 weeks [(4.21+0.42) vs. (5.04+0.36)]
(P<0.05); There was no significant difference in VEGF mRNA expression between the two groups at 8 weeks and 12 weeks postopera-
tively (P>0.05).Imaging observation results showed that two weeks after surgery, no obvious bone shadow was found in both groups, and
plates and screws were present. Four weeks after surgery, thin cloud-shaped callus shadows were found in the bone defect area of con-
trol group and hyperbaric oxygen group, and the shadow area of control group was bigger than that of hyperbaric oxygen group, plates
and screws in position. Eight weeks after the operation, the bone shadow of control group was enhanced, and the bone healing of hyper-
baric oxygen group was achieved. The medullary cavity was not completely recanalized, and the plates and screws were in place.

Twelve weeks after operation, osseous union was achieved in control group, the medullary cavity was partially recanalized, and the
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plates and screws were in place. In hyperbaric oxygen group, the cortical continuity was good, the medullary cavity was recanted, the re-
pair was basically completed, and the plates and screws were in place. Significant differences were found between control group and hy-
perbaric oxygen group in Lane-Sandhu radiological score at postoperative 4 weeks [(4.17£0.75) vs. (2.83£0.98)],8 weeks [(7.67+1.63)
vs. (5.67+0.82)],12 weeks [(10.17+1.47) vs. (7.83£1.17)](P<0.05); Lane-sandhu radiological scores at 2 weeks after surgery showed no
significant difference between the two groups (P>0.05).Histological observation results showed that at the 12th week after surgery,large
amounts of lamellar bone formed in both groups, and the medullary cavity was partially recanalized in control group and recanalized in
hyperbaric oxygen group,respectively. Biomechanical analysis results showed that maximum load [(195.97+11.70)N] in control group
was lower than the maximum load[(239.75+10.76)N] in hyperbaric oxygen group,and the difference was statistically significant(P<0.05).
Conclusion Hyperbaric oxygen therapy promotes the healing of the open bone defect of limbs caused by firearm wound in seawater.

Key words: Hyperbaric oxygenation; Wounds,gunshot; Seawater immersion; Bone defect of rabbit femur; Firearm injury
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