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Abstract

Acute airway obstruction long after tracheostomy has rarely been reported. An 8I-year-old Japanese woman with a
tracheostomy tube for |12years developed a 2-day history of coughing-up sputum with difficulty, foreign body sensation, and
mild dyspnea. Dyspnea worsened immediately after computed tomography, showing soft tissue opacity between the tip of
the tracheostomy tube and the bronchi. A movable mass in the trachea, identified as mucus by pathological examination, was
removed using bronchoscopy. Acute airway obstruction by a mucus plug potentially occurred with a long history of insertion

of a tracheostomy tube. Emergency imaging studies and bronchoscopy were useful for management.
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Introduction

Tracheostomy, which is a surgical procedure for upper air-
way obstruction or prolonged intubation, has many potential
complications."? Airway obstruction is well known as an
early and life-threatening complication that occurs within a
few weeks of tracheostomy placement;'*~> however, cases of
airway obstruction long after tracheostomy has rarely been
reported. Here, we report a case of acute airway obstruction
caused by a mucus plug in a patient with a 12-year history of
inserting a double cannula tracheostomy tube. Emergency
computed tomography (CT) and bronchoscopy are useful in
diagnosing and managing this fatal condition.

Case presentation

An 81-year-old Japanese woman with a double cannula tra-
cheostomy tube (Koken Tracheal Cannula PP Double-Tube
Type; Koken Co., Ltd., Bunkyo, Tokyo, Japan), which was
exchanged by family physician at 2-week intervals devel-
oped a 2-day history of foreign body sensation and mild
dyspnea associated with difficulty coughing-up sputum. She
visited the emergency department of our hospital following
her family physician’s referral. She reported no history of
fever, nasal discharge, pharyngalgia, or worsening of cough.
Although she experienced paresis of her right leg and needed

a walker due to cerebral infarction 17years ago, she was
independent in her daily activities at home without cognitive
impairment and frailty. She had undergone total thyroidec-
tomy for papillary adenocarcinoma and surgical tracheos-
tomy owing to persistent recurrent nerve paralysis 12 years
before. A double cannula tube allowed patients themselves to
remove, clean, and re-insert inner cannula easily while outer
cannula keeps the airway opening.? The inner cannula had
been washed regularly; however, tube suctioning had been
performed only upon excessive sputum production, and no
heat moisture exchanger was used.

On physical examination, she had a body temperature
of 36.5°C, heart rate of 95 beats/min, blood pressure of
155/75 mmHg, respiratory rate of 27 breaths/min, and SpO,
of 98% on room air. Physical examination, including res-
piratory sounds, was unremarkable. The chest radiograph
showed no abnormalities (Supplemental Figure S1), whereas
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Figure |. A soft tissue opacity (arrow) seen between the tip of the tracheostomy tube and the bronchi on the computed tomography
scan: (a) axial view on the admission day, (b) sagittal view on the admission day, (c) axial view on Day 8, and (d) sagittal view on Day 8.

the axial CT scan showed soft tissue opacity between the tip
of the tracheostomy tube and the bronchi (Figure 1(a) and
(b)). She was diagnosed with dropped tracheal granuloma or
tracheobronchial foreign body and was scheduled to undergo
bronchoscopic extraction.

In the emergency department immediately after the CT
scan, dyspnea worsened alongside tachypnea, stridor, chok-
ing signs, and sudden fall in SpO,. Tube suction with oxygen
therapy was initiated immediately; however, this was unsuc-
cessful. Bedside portable bronchoscopy via a tracheostoma
was subsequently performed. It revealed a movable mass,
which was removed by bronchoscopic suction. Pathological
examination of the mass, which was reported 3 days later,
revealed a mucus substance with inflammatory exudates and
bacterial colonies of cocci without epithelioid cells, not con-
sistent with granuloma (Supplemental Figure S2). She was
admitted for close observation.

After admission, she reported mild dyspnea, with her
monitored SpO, decreasing repeatedly and sputum occasion-
ally getting stuck in the tracheostomy tube, despite constant

tube suctions. On Day 8§, she developed difficulty in sputum
expectoration and a foreign body sensation. The tube suction
was ineffective. A similar opacity between the tip of the
tracheostomy tube and the bronchi was seen on axial CT
(Figure 1(c) and (d)), and mucus was removed by bronchos-
copy (Figure 2). Subsequently, a heat moisture exchanger
was attached to the cannula, and oral carbocysteine (500 mg)
was commenced thrice a day after each meal. Her sputum
gradually decreased, and she was discharged 17days after
admission. No recurrence was observed thereafter.

Discussion

This case highlights two important clinical issues. Acute air-
way obstruction by a mucus plug could present with a long
history of inserting a double cannula tracheostomy tube. An
emergency imaging study and bronchoscopy were useful in
diagnosing and managing this fatal condition.

First, acute airway obstruction by a mucus plug could
occur in a patient with a long history of insertion of a double
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Figure 2. Stuck mucus revealed by bronchoscopy on Day 8.

Table |. Cases of airway obstruction caused by mucus plug within a tracheostomy tube.

Patient age Past medical history Onset Symptoms Findings Outcome Reference
(years), sex
69, male Locally invasive vocal | hour after Respiratory A hemorrhagic Improvement after  Kumar et al.?
cord squamous cell tracheostomy  difficulty mucus plug in the tracheostomy tube
carcinoma tracheostomy tube suctioning
70, male Chronic obstructive Not reported  Respiratory  Thick mucus secretions  Cardiopulmonary Rowe et al.®
lung disease and difficulty obstructing the arrest and death
obstructive sleep apnea tracheostomy tube
70, male Laryngeal carcinoma Not reported  Respiratory Inspissated sputum and  Improvement Rowe et al.®
difficulty concretions at the base  after removing the
of the tracheostomy tracheostomy tube
tube
59, female Throat carcinoma Not reported  Respiratory  Thick mucus secretions  Improvement Rowe et al.®
difficulty obstructing the after removing the

tracheostomy tube tracheostomy tube

cannula tracheostomy tube, even if the patient had washed
the inner cannula occasionally. To the best of our knowledge,
four cases of airway obstruction by a mucus plug have been
reported (Table 1), whereas the onset was 1h after trache-
ostomy placement in one case® and unreported in the other
cases.® A retrospective case series study of 162 patients who
underwent percutaneous dilatational tracheostomy revealed
that one patient developed airway obstruction due to mucus.*
Another retrospective case series study revealed that one epi-
sode of mucus plugging occurred in 204 patients receiving
standard tracheostomies.® There may be many more latent
cases because patients with a tracheostomy cannula could be
encountered in all medical settings.” It is important to rec-
ognize the risk of acute airway obstruction caused by
mucus plugs in a patient with a tracheostomy tube for
patient safety, even if no complication is observed long
after tracheostomy.

Second, an emergency imaging study and bronchoscopy
were useful in diagnosing and managing fatal airway
obstruction. This case indicated that active surveillance and
proper management were advisable to prevent fatal condi-
tions if the patient presented with difficulty in sputum
expectoration and foreign body sensation suggestive of air-
way obstruction. This life-threatening risk should be con-
sidered until an appropriate imaging study is performed. A
chest radiograph was of limited diagnostic assistance in our
case. Regarding diagnostic accuracy, a CT scan is much
better for identifying potential airway objects than a chest
radiograph, which may not detect radiolucent airway
objects.® Although a CT scan was conducted for the diagno-
sis in this case, ultrasonography may have the potential for
quick diagnosis.® Emergency bronchoscopy should be per-
formed to prevent fatal conditions immediately after the
diagnosis.
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It is unclear why the airway obstruction by a mucus plug
occurred for the first time, 12 years after tracheostomy. The
patient reported no respiratory symptoms other than sputum
that could involve excessive sputum production before or
after the admission. She might have developed partial airway
obstruction that was removed naturally or by tube suctioning
unknowingly before.

Conclusion

In conclusion, acute airway obstruction by a mucus plug
could occur in a patient with a long history of inserting a
double cannula tracheostomy tube, and an emergency imag-
ing study and bronchoscopy were useful for the diagnosis
and management of this fatal condition. Therefore, there is a
need to be aware of the risk of acute airway obstruction.
Further studies should be conducted to ensure patient safety.
An emergency imaging study and bronchoscopy should be
performed to prevent fatal conditions if the patient presents
with symptoms suggestive of airway obstruction.
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