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[Abstract] Objective To assess the effect of small does external radiotherapy in preventing airway
restenosis in experimental rabbits after tracheal metal stent implantation. Methods Thirty -two 4 -months old
New Zealand big ear rabbits with body mass of 2.5-3 kg were used for this study. The benign tracheal stenosis
animal model was established by using tracheotomy combined with nylon-brush scraping method. Under X -ray
guidance, the bare nickel-titanium alloy stent was implanted in the trachea. Based on the bioequivalent dose
(BED), the rabbits were randomly and equally divided into 20 Gy group, 30 Gy group, 40 Gy group and
control group with 8 rabbits in each group. Twice radiotherapy with fractionated dose of 7 Gy/d was adopted for the
rabbits of the 20 Gy group, 3 times of radiotherapy with fractionated dose of 7 Gy/d were adopted for the rabbits of
the 30 Gy group, 3 times of radiotherapy with fractionated dose of 8 Gy/d were adopted for the rabbits of the
40 Gy group; the interval between two radiotherapy procedures was 5 days. No external radiotherapy was
conducted for the rabbits of the control group. Every 4 rabbits from each group were sacrificed each time at 4
weeks and 8 weeks after the treatment. Before execution, chest CT scan was performed to evaluate the degree
of tracheal stenosis. Results Four weeks after modeling, 30 rabbits survived, one rabbit died of pulmonary

infection and another rabbit died of respiratory failure caused by tracheal mucosal edema. Two supplementary
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tracheal stenosis models were established. The tracheal stenosis ratio ranged from 42% to 85%. The post -
radiotherapy 4-week and 8-week mean tracheal stenosis ratios in 20 Gy group were (46.7+4.8)% and (52.9+
3.6)% respectively,which in 30 Gy group were (36.2+4.7)% and (39.8+4.5)% respectively, in 40 Gy group
were (31.9+5.7)% and (34.8+5.2)% respectively, and in control group were (65.5+£2.6)% and (80.7+3.8)%
respectively. The mean tracheal stenosis ratio in all three experimental groups was obviously smaller than that
in the control group, the difference was statistically significant(P<<0.05). The mean tracheal stenosis ratio in
20 Gy group was remarkably larger than that in 30 Gy group and in 40 Gy group, the difference was
statistically significant (P<<0.05). The mean tracheal stenosis ratio in 30 Gy group was larger than that in 40 Gy
group, but the difference was not statistically significant(P>0.05). One experiment rabbit in 40 Gy group died of
mediastinal infection due to tracheal perforation after external radiotherapy. Conclusion External radiotherapy

can effectively inhibit the proliferation of mucosal granulation tissue after tracheal stent implantation, and
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30Gy fractional irradiation scheme is recommended.

(J Intervent Radiol, 2022, 31. 162-166)
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