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[Abstract] Objective To establish a rabbit model of acute controllable tracheal stenosis by using
balloon catheter, and to explore the relationship between blood oxygen saturation, respiratory frequency and
the degree of tracheal stenosis. Methods Thirty-four New Zealand white rabbits were randomly divided into
the control group (n=4) and experiment group (n=30), which was equally subdivided into subgroup A, B,
C, D and E with 6 rabbits in each subgroup. Under general anesthesia, tracheal incision and tracheal
intubation were performed in the rabbits of the control group; DSA 3D reformation was conducted to measure
the tracheal transverse diameter and longitudinal diameter below the tracheal intubation level, and the oxygen
saturation and breathing frequency were respectively recorded before anesthesia, immediate after tracheal
incision and 30 min after tracheal incision. For the rabbits of the experimental group, after tracheal incision

and tracheal intubation, a balloon catheter or balloon+single curved catheter was inserted into the air lumen
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below the tracheal intubation level; the diameter of balloon used in the rabbits was 3 mm for the subgroup A,
3.5 mm for the subgroup B, 4.0 mm for the subgroup C, 4 mm (+4 F single curved catheter) for the subgroup
D, and 4 mm and 2 mm for the subgroup E. 3D reformation of the trachea was performed before and after the
balloon was inserted; the transverse diameter and longitudinal length as well as the maximum diameter of the
dilated balloon below the tracheal incision level were recorded, the tracheal stenosis ratio was calculated, and
the final oxygen saturation and breathing frequency were respectively recorded before anesthesia, immediate
after tracheal incision and after balloon expansion. Results No significant differences in the body weight,
tracheal cross - sectional area existed between the control group and the experimental group, as well as
between the subgroups of the experimental group (P>0.05). General anesthesia (1 ml/kg of 3% pentobarbital
sodium) had no obvious effect on oxygen saturation and breathing frequency of the rabbits (P>0.05). Body
weight of 2.8-3.5 kg had no significant linear correlation with the trachea cross-sectional area (r=0.41, P=
0.23). The tracheal stenosis ratios of the subgroup A, B, C, D and E were (39.87+£1.43)%, (52.16+2.46)%,
(68.77+2.48)% , (76.82+2.75)% and (86.49+2.42)% respectively; statistically significant differences existed
between each other among the five subgroups (P<0.05), with the tracheal stenosis ratio of subgroup E being
the biggest. In subgroup A and B, the tracheal stenosis ratio showed no obvious correlation with the final
oxygen saturation and breathing frequency (r=0.054, P=0.86; r=0.11, P=0.72); in subgroup C, D and E,
the tracheal stenosis ratio bore a significant negative correlation with the final oxygen saturation (r=-0.85,P<
0.01), while a significant positive correlation with the breathing frequency (=0.92, P<0.01). Conclusion When
the degree of tracheal stenosis reaches a certain level, the respiratory dysfunction become worse with the
increase of the degree of stenosis. The use of balloon dilatation to establish the rabbit model of tracheal
stenosis is fast, strong controllable, simple-manipulated, stable and repeatable; the models can provide
reliable experimental carrier for basic research and clinical treatment of tracheal stenosis. (J Intervent Radiol,
2015, 24. 707-712)
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