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Main Points

• Percutaneous tracheostomy is usually a beneficial and safe procedure.

• Fractures and aspiration of  the tracheostomy tubes are rare but possible complications.

• Tubes can be manufactured as single rather than two connected pieces.

• Mechanical stress associated with prone positioning may have facilitated the fracture of  tracheostomy tubes.

Introduction
Tracheostomy is a standard, reasonable surgical procedure for critically ill patients who require long-term 
mechanical ventilation.1 Due to the increase in demand for critical care arising from the global Coronavirus disease 
2019 (COVID-19) pandemic, the number of  tracheostomized patients has also generally increased.2

Prone positioning is an adjuvant therapy for treating COVID-19-induced acute respiratory distress syndrome 
(ARDS).3 Tracheostomy and prone positioning may reduce morbidity and mortality among mechanically ventilated 
patients by different mechanisms. Prone positioning relieves external compression forces, recruits the most atelectatic 
regions of  the lungs, and thus recovers ventilation-perfusion ratio mismatching without subjecting the lungs to 
high airway pressures.4 On the other side, tracheostomy improves patient comfort, safety, and communication 
ability. Better oral and airway care is possible with tracheostomy. At the same time, prone positioning has some 
airway complications like swelling of  the tongue, accidental extubation, and obstruction of  the ventilating tube by 
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Abstract

A 61-year-old male patient diagnosed with Coronavirus disease 2019 (COVID-19) acute respiratory distress syndrome (ARDS) was managed 
with tracheostomy and intermittent prone positioning in the intensive care unit. After a sudden deterioration, examination of  tracheostomy 
tube (TT) and X-ray of  the chest revealed that he had aspirated the fractured TT. The fractured tube was removed through the tracheostomy 
stoma using a rigid ventilating bronchoscope and forceps. Prone positioning is a beneficial postural therapy capable of  improving patient 
oxygenation. However, it has some complications, like unplanned extubation and facial tissue injury. Percutaneous tracheostomy is also a 
valuable and safe procedure and has been increasingly performed in critical care patients, including those who suffer from COVID-19 ARDS. 
Fractures and aspiration of  a tracheostomy tube can occur anytime after tracheostomy. We think prone positioning may contribute to the 
rupture and aspiration of  the tracheostomy tube in this study.
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secretions.5-8 Aspiration of  a fractured tracheostomy tube is 
a rare complication, even in supine-positioned patients.

We present the case of  a tracheostomized patient with 
COVID-19 whose fractured tracheostomy tube dislodged 
into the left main bronchus.

Case Presentation
A 61-year-old male patient with no comorbidities was 
referred to our emergency department for a persistent 
cough complaint for 6 days. He was positive for COVID-19 
(diagnosed using polymerase chain reaction) and was 
admitted to the intensive care unit (ICU) because of  
respiratory failure. With worsening respiratory status, he 
was intubated on the third day of  ICU admission without 
any complications. Due to persistent hypoxemia despite full 
ventilator support, he was prone at 16 h and supine for 8 h 
on the following 10 days. Percutaneous tracheostomy using 
the Griggs forceps-dilational technique was performed 
on the 14-day of  ICU admission. The procedure was 
uneventful, and a tracheostomy tube (Easyflow; Boen 
Healthcare Co., Ltd, Jiangsu, China) was inserted easily. 
Intermittent prone positioning was carried out to optimize 
oxygenation. There were no acute complications following 
the procedure.

However, the patient deteriorated in the prone position 
five days after the tracheostomy. He developed sudden 
hypoxia and hypotension and was turned to the prone 
position. Examination of  the tracheostomy tube showed 
that the flanges were securely tied around the neck 
while the stem was missing (Figure 1). The patient was 
orotracheally intubated, and a chest X-ray was performed. 
It revealed a foreign body in his left main bronchus (RMB) 
(Figure 2). He was transferred to the operating room for 
bronchoscopic removal under general anaesthesia. Using 
a rigid ventilating bronchoscope and forceps, the tube 
was removed through the tracheostomy stoma (Figure 
3). After the procedure, with no complications, he was 
retransferred to the ICU as orotracheally intubated. The 
patient died on the 23rd hospital day of  multiorgan failure 
related to septic shock.

Discussion
Prone positioning of  ventilated patients was first used in the 
1970s and has been reported as a tool to improve respiratory 
function in patients with ARDS.9 Increased incidence of  
pressure ulcers, obstruction of  endotracheal or tracheostomy 
tubes, unplanned removals of  arterial or venous catheters, 
unplanned extubation, accidental loss of  thoracic or 
abdominal drains, facial edema, conjunctival hemorrhage, 
kinking of  tubes and catheters, displacement of  nasogastric 
tube and vomiting are some of  the complications that have 
been associated with the use of  prone positioning.10

Figure 1. The outer part of the tracheostomy tube.

Figure 2. Chest radiograph showing the fractured 
tracheostomy tube in left main bronchus.

Figure 3. Inner part of the tracheostomy tube removed with 
bronchoscopy.
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Tracheostomy is another ICU practice used for patients 
requiring an extended mechanical ventilation period. 
Patients with tracheostomy can be managed in the prone 
position. Still, since the airway cannot be visualized in this 
position, the risk of  displacement of  the tracheostomy tube 
may be increased.5,10 Fracture of  the tracheostomy tube 
with migration into the tracheobronchial tree is a rare 
complication, even in supine-positioned patients. It is the 
first report of  a fractured tracheostomy tube in a prone-
positioned patient.

The first case report of  a fractured tracheostomy tube was 
reported by Howarth11 in 1913, although Bassoe and Boe12 
are known as the first. Since then, this complication has 
been published in the literature occasionally. Occasionally 
cases are reported in 65 articles after an extensive literature 
review.11-75 Material and fracture sites of  the tubes, possible 
causes and timing of  the events, dislodgement sites, and 
treatment modalities are some of  the topics worth discussing. 
The fracture of  tracheostomy tube can occur from the 
first minutes of  its placement and 22 years later.53 Early 
breakage is usually considered a manufacturing defect.14 
Fractures after prolonged usage may be due to mechanical 
(repeated cleaning/boiling or sterilization, suctioning, 
removal, and reinsertion) or chemical (alkaline bronchial 
secretions, corrosive cleaning agents) stress.14,26,28-30,35,36,42,56 

Our review of  92 cases revealed that; 66 (71%) of  fractures 
appeared to be associated with prolonged use (repeated 
boiling, corrosion, and cracking), 13 (14%) appeared to 
be associated with manufacturing defect and 2 (2%) were 
attributed to mechanical stress. There are no available data 
about the rest.

Tracheostomy tubes are made of  metal, polyvinyl chloride 
(PVC), or silicone. Metallic tracheostomy tubes have two 
main types: Fuller and Jackson. Initially, metallic tubes were 
thought to allow for prolonged wear due to their physical 
properties. Silver, steel, copper, or zinc were the materials 
for manufacturing these tubes, all with poor corrosion 
resistance to alkaline pH. As a result, they have been 
corrodible by tracheal secretions and repeated boiling.12,52,64 

Fractures occur less frequently in PVC and silicone tubes 
than in metallic tubes.48 In this study, the PVC tracheostomy 
tube was used only for five days before fracturing. Although 
it is plausible to consider a manufacturing defect that might 
have contributed to the fracture with its short time use, we 
believe that prone positioning might also contribute to the 
mechanical stress created by kinking of  the tube. Therefore, 
this case appears to be an unusual complication of  prone 
positioning.

Most fractures occur at the junction of  the cannula and 
neck plates. As Table 1 reflects the author’s own words, 
the term “flange” has been used instead of  “neck plate” in 
some reports. On the other hand, the Fuller metallic tubes 

have flanges at the distal end of  the main cannulas and 
sometimes get fractured at the junction of  these flanges.53 
There are 31 reports about fractured PVC tubes in the 
literature; two have no data about the fracture sites, and 
only one siliconized PVC tube was fractured from the 
mid-shaft. In our case, the tracheostomy tube fracture 
occurred at the junction of  the cannula and neck plate, 
similar to the other reported cases of  fractured PVC 
tracheostomy tubes. The manufacturers of  PVC tubes 
should be warned about strengthening the connection 
between the two components of  the tubes. Li et al.42 and 
friends mentioned that they filed a Medical Device Alert 
form, and the tube was returned to the supplier in their 
report. Hence, the supplier redesigned to incorporate a 
new shaft-to-head base assembly method to strengthen 
the connection.

RMB is more exposed to the lodgment of  foreign bodies 
since it is mostly vertically positioned and has a larger 
diameter than the left main bronchus.75 It was also the most 
common dislodgement site for fractured tubes (37 cases).

Clinical presentation depends on factors such as patient 
status, dislodgement style, and site of  the fractured 
tube. Patients tracheostomized for chronic respiratory 
disorders can present with mild respiratory distress, cough, 
wheezing, recurrent pneumonia, and difficulty suctioning 
or reinserting the inner tube.64,74 Some cases even remain 
asymptomatic in which the fractured part acts like a stent 
in the trachea or main bronchus.36,62 Death may also occur, 
especially in pediatric patients, probably due to the small 
airway caliber.28,54 Our patients suffered from acute and 
severe ARDS, and disconnection of  the two parts of  the 
tube resulted in inadequate mechanical ventilation. He 
needed urgent orotracheal intubation because of  sudden 
hypoxia.

Large foreign bodies in the tracheobronchial tree are usually 
removed by rigid bronchoscopy. It is also recommended 
for the removal of  fractured tracheostomy tubes in the 
literature. A bronchoscope is usually inserted through the 
tracheostomy stoma to avoid vocal cords and oral cavity 
from mechanical injury caused by a fractured tube during 
removal.64 Flexible bronchoscopy, local exploration of  the 
tracheostome, and removal with forceps, nasal endoscope, 
or Desjardin’s forceps under C-arm guidance through the 
tracheostome, thoracotomy, and bronchotomy are some 
other treatment approaches.33,40,61,63,65

Conclusion 
Fracture and aspiration of  the tracheostomy tube is a rare 
complication that can occur anytime after tracheostomy. 
Regular care and replacement of  worn-out tracheostomy 
tubes are essential to avoid this complication in patients 
with chronic tracheostomy. We also recommend checking 
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for manufacturing defects before insertion. Tubes can be 
manufactured as single rather than two connected pieces. On 
the other hand, we think that mechanical stress associated 
with prone positioning may have facilitated the fracture of  
the tracheostomy tube in this study. Tracheostomy tubes 
should be avoided kinking and mechanical stress during 
prone positioning.
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