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Table 1. The Diameters of the Bronchus Intermedius and Stent

gooao

Emeryville, CA, USA)OD 00000. 0000 O0OOO
00 0.1mm OO O (Spectra; Allied Signal, Morristown, NJ,
USA)D 0000 OO0 OOOOO0O0OO OoOO OO od

00 000 oooo cooooo

By  Diametsrot QNS Dimeror TR o
weight(kg) trachea(mm) intermedius(mm) stent(mm) placement(mm)

1 32 14.7 10.1 22 14.7 2.18

2 23 11.0 8.6 20 15.0 2.33

3 24 134 10.2 20 134 1.96

4 24 13.8 10.0 20 135 2.00

5 25 17.3 14.8 20 144 1.35

6 32 174 14.8 22 13.3 1.49

7 21 10.5 6.3 20 16.2 3.17

8 22 17.2 149 20 15.8 1.34

9 20 15.2 125 20 18.9 1.60
10 23 17.3 13.6 22 141 1.62
Total 246 147.8 115.8 206 149.3 1.78
Mean 24.6 14.8 11.6 20.6 14.9 1.78

SBR: stent-bronchus ratio

Fig. 2. A stent and a stent delivery set
From top to bottom, a covered retrievable nitinol stent (top), a
stent-delivery set (balloon catheter, compressed stent, sheath,
and pusher), and a guide wire.
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Fig. 1. Diagrams of a stent with two

drawstrings.

1=central lumen, 2=drawstrings,

3=nylon loop, 4=upper margin of the

wire.

Fig. 3. A stent retrieval set
From top to bottom, a guide wire (top), an introducer sheath,
and a hook wire.
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Fig. 4. A-D Stent placement.

A.The guide wire is inserted into the
right main bronchus.

B. A small amount of contrast media is
injected through a vascular catheter to
identify the bronchus intermedius.
C.The stent delivery set with a com-
pressed stent is inserted into the
bronchus intermedius.

D.The stent is expanded in the bronchus
intermedius.
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Fig. 5. A-D Stent removal

A.The guide wire is inserted into the
. right main bronchus.
B. The stent retrieval set is inserted.
C.The hook wire is used to grasp the
drawstring so that the proximal part of
~ the stent could be contracted.

. D.The stent was removed.
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Table 2. Pathology of Bronchial Lumen and lung after Stent Removal.

Follow-up Stent L Gross morphology of bronchial Histologic finding

period(months) removal Complication lumen(granulation tissue) (change of the lung)

1 1 Yes Mild
1 Yes Severe, Pneumoniain LUL, RUL
Destructed bronchial RML
cartilage

3 1 Yes Severe Pneumonia in RML
4 1 No migration Mild Pneumonia in RML
5 1 No dead
6 2 No initial migration (20mm) Mild
7 2 Yes Severe Obstruction of RLL bronchus
8 2 Yes Severe
9 2 No migration Mild
10 2 No migration No

LUL : left upper lobe, RUL : right upper lobe, RML : right middle lobe
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Fig. 6. Gross pathology of the stented bronchus.

There are red-colored granulation tissues in the stented
bronchus intermedius as well as the areas above and below
the stent placed.

Fig. 7. Histopathologic findings of the stented bronchus inter-
medius. There are severe hyperplasia of the bronchial epitheli-
um and infiltration of inflammatory cells in the submucosal ar-
eas (hematoxylin and eosin stain, x 40)
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Fig. 8. Histopathologic findings of the lung with pneumonia.
Decreased alveolar spaces and infiltrations of inflammatory
cells are noted (hematoxylin and eosin stain, x 40)
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A Retrievable Nitinol Endobronchial Stent:
An Experimental Study in Dog*

Sang-Jin Bae, M.D., Sangsoo Park, PhD.?, Sung Gwon Kang, M.D.?, Hyun Ki Yoon, M.D.,
Kyu-Bo Sung, M.D., Ho-Young Song, M.D.

'Departments of Diagnostic Radiology and
*Biomedical engineering, Asan Medical Center, University of Ulsan College of Medicine
*Department of Radiology, Inha University College of Medicine

Purpose: The purpose of this study was to evaluate the safety and the retrievability of a new covered retriev-
able nitinol tracheobronchial stent.

Materials and Methods: Stents were knitted from 0.2mm nitinol wire, covered with polyurethane, and were 20
-22mm in diameter and 2cm in length. Under fluoroscopic guidance, a stent was placed in the normal right
bronchus intermedius of ten dogs. Using a retrieval hook, stent retrieval was attempted after 1 month(N=5) or
2 months(N=>5). After removal, the dogs were sacrificed and their tracheobronchial trees were examined
grossly and histologically.

Results: Eleven stents were successfully placed in ten dogs. Migration and expectoration occurred in four of
ten stents in nine dogs(40%). Five stents were successfully removed from six dogs(83%). Without significant
difference between the two groups, mild to moderate mucosal hyperplasia was noted at the sites of stents as
well as above and below them. On microscopy, three of five dogs showed pneumonia in the right middle
lobes, but none of the stents was covered with epithelium.

Conclusion: Temporary placement of a covered expandable nitinol stent in the tracheobronchial tree is feasi-
ble, but to establish its efficacy, further experimental studies are needed.

Index words: Bronchi, stents and prosthesis
Bronchi, stents, experimental study
Bronchi, stenosis or obstruction
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