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Tracheal Stenosis Caused by Unnoticed Foreign Bodies
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We describe an extremely rare case of tracheal stenosis caused by unnoticed microscopic ﬁber-like
foreign bodies. A 66‑year-old woman complained of dyspnea with inspiratory stridor. Magnifying
electroendoscopy and computed tomography revealed stenosis involving the entire circumference of the
tracheal lumen. Tracheotomy and biopsy were performed. Histologically, the lesion showed chronic
inﬂammation with a deposition of ﬁber-like foreign bodies. The patient had no history of trauma or
inhalation injury, but had undergone intratracheal intubation on 4 occasions. The lesion was incised
using semiconductor laser photoresection, and the postoperative course was good. To the best of our
knowledge, this represents the ﬁrst report in the English literature of tracheal stenosis caused by
unnoticed foreign bodies. The origin of these ﬁber-like foreign bodies remains unclear but might be
related to chronic inﬂammation resulting from intratracheal intubations.
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T

racheal stenosis is usually divided into 2 groups:
congenital and acquired. Acquired stenosis is
caused by trauma, infectious diseases, tumor, collagen disease, or idiopathic disease [1]. The most
common cause of tracheal stenosis is trauma from
endotracheal intubation [2, 3]. Subglottic stenosis
has been attributed to reparative ﬁbrosis following
particularly severe acute intubation injury, and
another factor may be delayed healing of the subglottic
mucosa, possibly exacerbated by full-thickness necrosis of the cricoid cartilage [4]. Tracheal foreign
bodies, which usually arise from inhalation injury,
may also cause tracheal stenosis [5]. A few cases of
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tracheal stenosis caused by iatrogenic foreign bodies
such as surgical gauze have also been reported [6].
We describe a rare case of tracheal stenosis presumably caused by inﬁltration of ﬁbrous foreign bodies
during intratracheal intubations performed more than
30 years earlier.

Case Report
A 66‑year-old Japanese woman presented with a
1-month history of inspiratory stridor. Despite treatment with anti-asthmatic medications at another clinic,
her dyspnea worsened. The treatments for “bronchial
asthma” included administration of prednisolone,
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tulobuterol patch, and inhaled corticosteroid. On
presentation to our department, ﬁndings for the larynx were unremarkable, but concentric narrowing of
the tracheal lumen causing ＞ 75ｵ obstruction and
leaving a tiny patent trachea was observed under
magnifying electroendoscopy (Fig. 1). Computed
tomography revealed involvement of the entire circumference of the trachea at the level of the cricoid cartilage and extending 1.0cm caudally (Fig. 2). The distal bronchial tree was normal. Emergent
tracheostomy was performed under local anesthesia.
The patientʼs medical history was unremarkable except
that she had had 4 Caesarean sections under general
anesthesia, with the last occurring when she was 36
years old. The patient was a full-time housewife and
had no relevant occupational history. The patient also
had no relevant history of habitual or environmental
factors that would have exposed her to ﬁbers ( ,
smoking, bonﬁres, pets, or exposure to ﬁberglass
and/or cellulose insulation in the home). Laboratory
testing revealed a white blood cell count of 7,200/ L

Rt

(normal, 3,100‑9,200/ L) and a serum C-reactive
protein level of 0.09mg/dL (normal, 0‑0.3mg/dL).
The diﬀerential white blood cell counts were:
neutrophils, 68.5ｵ (normal, 40‑67ｵ); basophils,
0.1ｵ (normal, 0‑1ｵ); eosinophils, 0.1ｵ (normal,
1‑5ｵ); lymphocytes, 24.3ｵ (normal, 24‑48ｵ); and
monocytes, 6.8ｵ (normal, 3‑9ｵ). Testing for proteinase 3 anti-neutrophilic cytoplasmic antibody,
myeloperoxidase anti-neutrophilic cytoplasmic antibody, and whole-body interferon-gamma enzyme-linked
immunosorbent assay all yielded negative results.
Serum level of squamous cell carcinoma-related antigen was 1.5ng/ml (normal, 0‑1.5ng/ml). Biopsy of the
stenotic area was performed under general anesthesia
using the laryngoscope. Histological examination
showed granulation tissue (Fig. 3A). Some fragments
of ﬁber-like foreign bodies were embedded in the
granulation tissue (Fig. 3B). Polarized light highlighted these foreign bodies with birefringence, which
were scattered across the whole specimen (Fig. 3C,
D). This foreign body deposition was suspected to
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Fig. 1
Magnifying electroendoscopy reveals good mobility of the
vocal cords and concentric narrowing
of the tracheal lumen by ＞ 75%.
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Fig. 2
Computed tomography reveals
stenosis of the entire circumference of
the trachea over a length of 1.0 cm.
Left, axial; right, coronal.
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have caused an inﬂammatory reaction. The endotracheal stenotic rings were incised by semiconductor
laser photoresection using ﬂexible bronchoscopy under
general anesthesia. Administration of prednisolone
(PSL) was started soon after the operation at 60mg/
day, then tapered by 5‑10mg/day every 2‑3 days.
The postoperative course was good, and the tracheal
cannula was removed 1 year postoperatively. No
relapses have been observed in the 2 years after the
patient was discharged from the hospital (Fig. 4).

Discussion
Tracheal stenosis is usually encountered as an

acquired inﬂammatory lesion, typically due to prolonged intubation and tracheostomy using a highpressure cuﬀed endotracheal tube or tracheostomy
tube. In the present study, the patient had a history
of four Caesarean sections under general anesthesia.
Although the duration of each of those intubations
might not have been long, some studies have mentioned that even 24h of intubation is suﬃcient to result
in this complication; moreover, in some cases with
this complication, the patients were intubated so long
in the past that they did not remember it [7]. In
addition, scar and granuloma formation producing
stenosis may worsen every time a new event is added
[5]. However, each of the intubations in the present
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Fig. 3
A, Histological study shows granulation tissue; B, Some fragments of ﬁber-like
foreign bodies are embedded in the granulation (arrows); C, D, Polarized light highlights
these foreign bodies with birefringence
(arrows).
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Fig. 4
Magnifying electroendoscopy 2 years after discharge from the hospital
reveals no relapse has
occurred.
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case might have lasted much less than 24h, and the
time lag from the last intubation to the onset of this
complication was 30 years. We therefore concluded
that the entry of foreign bodies into the tracheal lumen
had occurred at the time of endotracheal intubation,
causing tracheal stenosis. We speculated that the
stenosis might have progressed little by little for a
long time, and at last asthma-like symptoms appeared.
Most cases with tracheal stenosis caused by a foreign
body are caused by inhalation injury [2, 5]. To the
best of our knowledge, the entry of foreign bodies into
the tracheal lumen has not been reported in cases with
subglottic stenosis caused by endotracheal intubation
[8‑10]. Endotracheal sutures during thoracic surgery
can form foreign bodies causing tracheal stenosis, and
symptoms may arise 2‑25 years postoperatively [11].
The origin of the ﬁber-like foreign bodies in the present study remains obscure, but some microscopic
ﬁbrous tissue might have been attached to the intubation tube.
Various options for treating tracheal stenosis have
been reported, including balloon dilatation, laser
resection, argon plasma coagulation, stent placement,
and resection of the stenotic lesion with end-to-end
anastomosis of the trachea [12]. Myer
. reported
that an operation is required for stenosis involving
＞ 71ｵ obstruction of the lumen [13]. Zias
.
reported that the general approach to manage stenosis
should be nonsurgical, reserving the surgical option
for recurrent and refractory cases [14]. Use of steroids has been reported as a predisposing factor for
the development of tracheal stenosis, because of its
eﬀects on wound healing [12], and systemic use of
corticosteroids or antibiotics is probably not eﬀective
[14]. On the other hand, Braidy
. suggested that
topical and systemic corticosteroids might be useful in
the management of early post-intubation tracheal
stenosis [15]. In the present case, we performed
radial incision by semiconductor laser photoresection,
and administered corticosteroids soon after the operation. The tracheal stenosis healed, and no relapses
have been observed in the 2 years after the procedure.
We have described a rare case of tracheal stenosis
caused by ﬁber-like foreign bodies against a back-
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ground of 4 intratracheal intubations many decades
earlier. The origin of the ﬁber-like foreign bodies was
unclear, but entry might have occurred during the
intubations, causing chronic inﬂammation. To the best
of our knowledge, this represents the ﬁrst report in
the English literature of tracheal stenosis caused by
ﬁbrous foreign bodies.

References
1.
2.

3.

4.
5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.

Esclamodo RM and Cummings CW: Management of the impaired
airway in adults. In: Cummings CW and Fredricksen JM Otolaryngology
head and neck surgery, 3rd Ed, Vol 3, Saint Louis, Mosby (1996).
Kim HJ, Kim SW, Lee HY, Kang HH, Kang JY, Kim JS, Kim MS,
Kim SS, Kim JW, Yun HG, Kim CH, Kim KH, Moon HS, Cho KJ,
Moon SH and Lee SH: Clinical experience of rigid bronchoscopy
in single center. Tuberc Respir Dis (Seoul) (2012) 72: 486‑492.
Cosano Povedano A, Muñoz Cabrera L, Cosano Povedano FJ,
Rubio Sánchez J, Pascual Martínez N and Escribano Dueñas A:
Endoscopic treatment of central airway stenosis: ﬁve yearsʼ experience. Arch Bronconeumol (2005) 41: 322‑327.
Quiney RE and Gould SJ: Subglottic stenosis: a clinicopathological study. Clin Otolaryngol Allied Sci (1985) 10: 315‑327.
Stratakos G, Noppen M and Vinken W: Long-term management of
extensive tracheal stenosis due to formic acid chemical burn.
Respiration (2005) 72: 309‑312.
Tabuena RP, Zuccatosta L, Tubaldi A and Gasparini S: An
unusual iatrogenic foreign body (surgical gauze) in the trachea.
Respiration (2008) 75: 105‑108.
Bagheri R, Majidi M, Khadivi E, Attar AS and Tabari A: Outcome
of surgical treatment for proximal long segment post intubation tracheal stenosis. J Cardiothorac Surg (2013) 8: 35.
Gould SJ and Young M: Subglottic ulceration and healing following endotracheal intubation in the neonate: a morphometric study.
Ann Otol Rhinol Laryngol (1992) 101: 815‑820.
Gould SJ and Howard S: The histopathology of the larynx in the
neonate following endotracheal intubation. J Pathol (1985) 146:
301‑311.
Marshak G, Doyle WJ and Bluestone CD: Canine model of subglottic stenosis secondary to prolonged endotracheal intubation.
Laryngoscope (1982) 92: 805‑809.
Shure D: Endobronchial suture. A foreign body causing chronic
cough. Chest (1991) 100: 1193‑1196.
Zias N, Chroneou A, Tabba MK, Gonzalez AV, Gray AW, Lamb
CR, Riker DR and Beamis JF Jr: Post tracheostomy and post intubation tracheal stenosis: report of 31 cases and review of the literature. BMC Pulm Med 2008: 18.
Myer CM 3rd, OʼConnor DM and Cotton RT: Proposed grading
system for subglottic stenosis based on endotracheal tube sizes.
Ann Otol Rhinol Laryngol (1994) 319‑323.
De S and De S: Post intubation tracheal stenosis. Indian J Crit
Care Med. (2008) 12: 194‑197.
Braidy J, Breton G and Clément L: Eﬀect of corticosteroids on
post-intubation tracheal stenosis. Thorax (1989) 44: 753‑755.

