Head and Neck

Korean J Otorhinolaryngol-Head Neck Surg 2016;59(8):599-603 / pISSN 2092-5859 / eISSN 2092-6529

http://dx.doi.org/10.3342/kjorl-hns.2016.59.8.599

An Animal Model of Tracheal Stenosis Induced
by an Endotracheal Segmented Tube

Soo Jin Lim', Sung Won Kim?, Kang Dae Lee’, Seo Bin Kim’, Seok Won Jeon®,

Chul-Ho OK’, Min Jung Jung®, Chi Woo Hwang’, and Hyoung Shin Lee”

'Kosin University College of Medicine, Busan; and ’Departments of Otolaryngology-Head and Neck Surgery, *Internal Medicine,
*Pathology, Kosin University College of Medicine, Busan; and *Kosin University Graduate School of Public Health, Busan, Korea

228 Fuo 715 i 4] o3 7= 58 2
R AL - ol - AN - AAHL - 28 AN - FH - oA
AT ata ofuhefal ofstul! mAlhakaL ojvtest ofulelF ket utetaAl elatiuAl Akt MATkaLel’

Received  May 17, 2016
Revised June 21, 2016
Accepted  July 1, 2016
Address for correspondence
Hyoung Shin Lee, MD
Department of Otolaryngology-
Head and Neck Surgery,
Kosin University

College of Medicine,

262 Gamcheon-ro, Seo-gu,
Busan 49267, Korea

Tel +82-51-990-6470

Fax +82-51-245-8539

E-mail sego78@hanmail.net

A

[e)

7]1% W Al (endotracheal intubation)& €59 HZ7F 2 = AHE A9 &
3t IR A B3] AlfE= Aoy AV A&E A U BEA A=) Aist Fs-ofl=
|¥Htrachea)oll FZH(stenosis)o]  3Hh” o] A9 B Sauby
=

[e}

9 ol ofg £4OR 7 el
Ao 2 F4e] 4] AL A3 o] Eom B3] vhakal Asgtol
&

Background and Objectives Various methods to induce tracheal stenosis in an animal
model have been introduced. However, most methods use non-physiologic mechanical or
chemical injury to tracheal mucosa or cartilage. In this study, we sought to develop an animal
model of tracheal stenosis using a segmented endotracheal tube.
Materials and Method Nine New Zealand White Rabbits were included in this feasibility
study. A segmented 1.5 cm LEVIN-Tube (16 French) was inserted into tracheal lumen via tra-
cheotomy site and fixed with a nylon tape circumferentially tied around the trachea. The tube
was removed transorally one week later and the tracheal lumen was observed with bronchos-
copy every week. Rabbits were sacrificed two weeks after the tube removal and the trachea was
evaluated with histologic image. Three rabbits underwent tracheotomy and closure only to eval-
uate possible impact of tracheotomy procedure to tracheal stenosis (sham surgery).
Results None of the 6 rabbits showed significant complications or death during the study.
No significant change of tracheal lumen was identified in 3 sham models. The mean grade of
stenosis was 57.2:£9.9% (range, 43—70%). Histologic image showed thickening and fibrosis of
lamina propria with relatively intact tracheal cartilage framework.
Conclusion We developed an animal model of tracheal stenosis using a segmented endotra-
cheal tube fixed with a nylon tape. Since this model has similar pathophysiology to prolonged
endotracheal intubation, it may be used in various studies related to tracheal stenosis.
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Fig. 1. Surgical procedure to induce tracheal stenosis. Trachea is dissected from surrounding tissues (A). A segmented tube is inserted
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upward into the tracheal lumen via tracheotomy site and externally fixed with a nylon tape (B). Tracheotomy site is closed (C). Black ar-
row indicates cranial direction and blue arrow indicates the inserted tube.
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Fig. 2. Endoscopic view of tracheal lumen. On the day of tube removal (A). 1 week after tube removal (B). 2 weeks after tube removal (C).

Table 1. Degree of stenosis after insertion of the segmented endotracheal tube

Degree of fracheal stenosis (%)*

Rabbit No.

Final grade of fracheal stenosist

Day of tube removal 1st week 2nd week
1 13 49 61 Grade Il
2 15 36 51 Grade I
3 10 28 43 Grade |
4 13 44 53 Grade |l
5 16 45 65 Grade I
6 18 52 70 Grade I

xdegree of stenosis=(S-5)/Sx100%, tgrade of tracheal stenosis according to Myer-Cotton’s grading system

Fig. 3. Histologic image of tracheal stenosis. Thickening and fi-
brosis of lamina propria and neovascularization is identified, while
the cartilage framework is relative intact (H&E, x40).
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