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Abstract

Background: Silicone stents are options for airway stenosis or obstruction. Generally, silicone stent placement needs
rigid bronchoscopy, but manipulation of a rigid bronchoscope has technical difficulties in some cases. The objective
of this clinical case report is to highlight silicone stent placement with a rigid bronchoscope successfully achieved by
changing the insertion from the mouth to the tracheostoma in a patient with postpneumonectomy syndrome.

Case presentation: A 47-year-old man underwent right-side pneumonectomy 30 years previously, and he had an
intubation tube inserted through a tracheostoma for 29 years to maintain the lumen for bronchial stenosis due to
postpneumonectomy syndrome. A granuloma grew at the distal end of intubation tube, and he had labored breath-
ing with stridor. Rigid bronchoscopy for silicone stent placement via the mouth failed because of airway curvature.
We sequentially tried rigid bronchoscopy via the tracheostoma as an alternative, and we could easily insert the scope
into the left secondary carina and place the silicone stent.

Conclusion: Although strong airway curvature with tracheostomy is an uncommon situation, we succeeded silicone
stent placement using a rigid bronchoscope via the tracheostoma. Insertion of a rigid bronchoscope via the tracheos-

toma instead of via the mouth could be an option.
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Background

Postpneumonectomy syndrome (PPS) is a rare complica-
tion of dynamic airway obstruction due to mediastinal
shift, which sometimes leads to fatal respiratory failure.
Although the treatment for PPS has not been established,
stent placement is one method for lifesaving. Generally,
silicone stent placement needs rigid bronchoscopy via
the mouth, but manipulation of a rigid bronchoscope has
technical difficulties and needs expertise. Furthermore,
insertion of a rigid bronchoscope into the peripheral left
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main bronchus in patients with strong airway curvature
is more difficult. Herein, we report successful silicone
stent placement into the left main bronchus with a rigid
bronchoscope via a tracheostoma in a patient with PPS.

Case presentation

A 47-year-old man sustained a right bronchial laceration
in a traffic accident and underwent right-side pneumo-
nectomy at a former hospital 30 years previously. One
year after the operation, he was transported to our hos-
pital because of dyspnea. CT showed that the left main
bronchus was stretched and pressed between the pulmo-
nary artery and the T4-6 vertebral body, rendering the
bronchus extremely stenotic, and PPS was diagnosed.
Although an anterior resection of the thoracic vertebral
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body was performed to release the bronchus, the dysp-
nea did not improve. A tracheostomy was performed and
an intubation tube (inner diameter, 7.0 mm; length, 20
cm) was placed from the tracheostoma to the left main
bronchus to retain the airway lumen. The intubation
tube was exchanged every half year to prevent obstruc-
tion. Thirty years after the pneumonectomy, the patient
visited the hospital with dyspnea. Bronchoscopy showed
a granuloma at the distal end of the intubation tube
and that the left main bronchus was barely open. The
granuloma was cauterized by use of neodymium-doped
yttrium aluminum garnet laser and argon plasma coagu-
lation, but it regrew. Although mitomycin was used and
radiotherapy (30 Gy/15 Fr) was performed to shrink the
granuloma and keep the bronchus open, the bronchial
stenosis did not improve. The patient’s dyspnea contin-
ued to worsen, and he was transferred to our hospital for
further treatment.

Although his oxygen saturation remained above 94%
without oxygen supply, the patient had severe labored
breathing with stridor, and frequent sputum suction was
required. He was deemed to be at high risk of asphyxi-
ation, so we introduced extracorporeal membrane oxy-
genation (ECMO). Drainage and return cannulas were
inserted from the right internal jugular vein and the right
femoral vein, respectively. After stabilization of blood
oxygenation, the intubation tube was removed and bron-
choscopy was performed, which revealed that the left
bronchus was narrowed 2 cm distal from the carina over
about 4 cm because of bronchomalacia, and a granuloma
was detected 5 mm proximally to the secondary carina
(Fig. 1). After cauterizing the granuloma with the hot
biopsy forceps technique to dilate the bronchus, we tried
placement of a silicone stent with rigid bronchoscopy via
the mouth, but the scope could not reach the distal end of

(2023) 2:1

Page 2 of 4

the left main bronchus owing to tracheobronchial curva-
ture. Therefore, we tried again via the tracheostoma, and
we could easily insert the scope into the left secondary
carina and place the silicone stent (straight-shaped; inner
diameter, 10 mm; length, 6 cm; Dumon Tube BD, Novat-
ech, Aubagne, France) (Fig. 2). The ECMO was removed
3 days after the stent placement because frequent bron-
choscopic sputum aspiration was required. Although
nebulizers and expectorants for sputum were needed, the
patient lived without dyspnea for 2 years after the stent
placement.

Discussion

In the current case, we performed rigid bronchoscopy
via a tracheostoma and easily placed a silicone stent
in the left main bronchus of a patient with PPS. A rigid
bronchoscope is generally inserted into the trachea and
bronchus via the mouth. However, the procedure is
sometimes difficult because of airway curvature, neck
flexion restriction, and limited mouth opening. In such
cases, several techniques of silicone stent placement via
a tracheostoma without rigid bronchoscopy have been
reported. Nomori et al. reported a method of filling a
silicone stent in an endobronchial tube and introducing
it into the stenosis site by use of a pusher [1]. Hayashi
et al. reported a method of placing a modified silicone
stent through a tracheostoma by use of a forceps [2].
These methods do not require a rigid bronchoscope,
which makes stent transport to the peripheral bronchi
easier but can be difficult to adjust the stent position. In
our case, the rigid bronchoscopy could not be inserted
into the peripheral left main bronchus via the mouth
because of strong airway curvature owing to the upper
part of the trachea being shifted to the right side. There-
fore, the rigid bronchoscope was inserted through the

expiration

Fig. 1 A Chest X-ray at the time of transfer to our hospital. The mediastinum was shifted to the right, and the airway from the upper trachea to the
left main bronchus was steeply curved. B Bronchoscopic findings and schema of the trachea and the left bronchus. At the proximal side of the left
main bronchus, the airway was barely patent during inspiration but was closed during expiration, which was caused by bronchomalacia. At the
distal side of the left main bronchus, bronchial stenosis due to granuloma was revealed, but the secondary carina was intact
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tracheostoma

Fig. 2 Fluoroscopic radiographs (A-C), schemas (D, F), and photograph (F) taken during the stent placement with a rigid bronchoscope. A and
D show bronchoscopy via the mouth and B, C, and E bronchoscopy via the tracheostoma. A Rigid bronchoscope inserted via the mouth failed to
reach to the distal left main bronchus. B, C Rigid bronchoscope inserted via the tracheostoma reached the secondary carina and led to successful
stent placement. D-F There was a difference in the angle between the rigid bronchoscopy inserted via the mouth and that inserted via the

tracheostoma, which made the airway to the left main
bronchus straighten easily. The successful points in our
case were as follows: (a) the diameter of tracheostoma
was large enough to insert a rigid bronchoscope, (b) the
angle between the tracheostomy and the tracheal inlet
was gradual, and (c) the shape of the airway from the tra-
cheostoma to the left main bronchus was a gentle curve.
This technique might be helpful in patients in whom the
procedure of rigid bronchoscopy via the mouth is diffi-
cult owing to airway deformity, obesity, limited mouth
opening, or limitation of head retroflexion. However, a
new tracheostomy to insert a rigid bronchoscope should
be carefully considered on a case-by case basis. In addi-
tion, potential complications such as hemorrhage and
injury to the surrounding tissue should be noted.

PPS is a rare complication after pneumonectomy
(occurring in 0.16-2% of cases) [3, 4] and is caused by
a severe mediastinal shift. Most patients with PPS com-
plain of progressive dyspnea on exertion and shortness
of breath with stridor, eventually followed by respira-
tory failure and tracheomalacia due to the long-term
pressure [3, 4]. Treatment for PPS could be divided into
2 strategies: mediastinum repositioning or lumen reten-
tion. In this case, anterior resection of a vertebral body

and intubation tube placement were selected for lumen
retention at the former hospital. Eventually, however,
long-term placement of the tube led to formation of a
granuloma and airway obstruction, and the patient was
transferred to our hospital. Considering the long-term
course and bronchomalacia, we chose stent placement
instead of repositioning and fixation of the mediastinum
by implantation of a thoracic prosthesis.

In conclusion, rigid bronchoscopy via a tracheostoma
led to successful silicone stent placement in the current
case with PPS. The technique of rigid bronchoscopy via
a tracheostoma can be a useful option when rigid bron-
choscopy via the mouth is difficult or fails.

Abbreviations
PPS: Postpneumonectomy syndrome; CT: Computed tomography; ECMO:
Extracorporeal membrane oxygenation.

Acknowledgements
We thank F. Miyamasu, Medical English Communications Center, University of
Tsukuba, for revision of this manuscript.

Authors’ contributions

KS and NK were major contributors in the writing of the manuscript. KS, NK,
YS, SK, YG, and YS contributed to patient care. Hl and YS supervised writing the
manuscript. All the authors read and approved the final manuscript.



Sugai et al. General Thoracic and Cardiovascular Surgery Cases (2023) 2:1

Funding
Nothing to declare.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not required.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and accompanying images.

Competing interests
The author declare that they have no competing interests.

Received: 28 June 2022 Accepted: 19 September 2022
Published online: 04 January 2023

References

1. Nomori H, Horio H, Suemasu K. Dumon stent placement via endotran-
cheal tube. Chest. 1999:115:582-3.

2. Hayashi K, Motoishi M, Sawai S, Hanaoka J. Insertion of a Dumon Y-stent
via a permanent tracheostoma without using a rigid bronchoscope. BMJ
Case Rep. 2018;11:€226500.

3. Soll C, Hahnloser D, Frauenfelder T, Russi EW, Weder W, Kestenholz PB. The
postpneumonectomy syndrome: clinical presentation and treatment. Eur
J Cardiothorac Surg. 2009;35:319-24.

4. Shen KR, Wain JC, Wright CD, Grillo HC, Mathisen DJ. Postpneumonec-
tomy syndrome: surgical management and long-term results. J Thorac
Cardiovasc Surg. 2008;135:1210-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 4 of 4

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Silicone stent placement using a rigid bronchoscope via a tracheostoma in a patient with postpneumonectomy syndrome
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Acknowledgements
	References


