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[ Abstract] Objective: To investigate the effects of Argon Plasma Coagulation (APC) on simulated tracheal traumatic stenosis
(TTS), we observed the resulting tracheal changes through bronchoscopy and gross anatomical assessment, and further explored
the use of 3D printed silicone stent implantation as a novel clinical treatment strategy for TTS. Methods: Nine Beagles were ran-
domly divided into three groups, with three Beagles in each group. The control group underwent bronchoscopy to observe the tra-
cheal lumen following general anesthesia. In the model group, modeling was performed using APC cauterization after general anes-
thesia. The 3D-printed stent treatment group also underwent modeling with APC cauterization after general anesthesia, and
3D-printed silicone stents were implanted on the 21st day. The tracheal lumen was observed via bronchoscopy on days 1,7, 14,
21, and 28. Pathological features were assessed using the hematoxylin-eosin staining method and Masson staining on day 28. Re-
sults: APC cauterization of the trachea allowed for modeling of TTS in Beagles. At day 28, the degree of stenosis was approxi-
mately 92%-99% in the model group and 28%-36% in the 3D-printed stent-treated group. Histopathologic features were different
between the three groups. Conclusions: APC cauterization of the trachea to establish a model of TTS in beagle dogs is relatively

simple, reliable, and inexpensive. 3D printed stents can significantly alleviate the degree of stenosis in traumatic airway stenosis.
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Fig1 3D printed silicone stent
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Fig 2 Bronchoscopic screenshots of the control group at different time points
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Fig 3 Bronchoscopic screenshots of the model group at different time points
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F1 MEAERAMIDITHNZREBTHEHRERE (1=3,%)
Tab 1 Degree of stenosis in control, model and 3D printed

stent treatment groups(»=3, %)
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Fig 4 Bronchoscopic screenshots of the 3D printed stent treatment group at different time points
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Fig 5 Degree of stenosis at different time points in the model and treatment groups
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Fig 6 Tracheal tissue of control, model and 3D printed stent treatment groups on day 28

2

A KHIEL] HRE Yo (0 ; B I ZH HE Y 6 3 C: 3D 4T EP 2 406 Y7 41 HRE Yo ; D« X B4 MASSON %t {4, B 45 %8 4] MASSON %24, F 2 3D 4T B

YHARYT 4 MASSON %t 1,

7 E23RITBA ERAMIDITHN IR ETFASEHALRE
Fig 7 Histopathology of trachea in control, model and 3D printed stent treatment groups on day 28
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Fig 8 Percentage of fibrous tissue in tracheal tissue of
control, model and 3D printed stent treatment

groups on day 28
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