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Tracheostomy Complications

Gabriel Manfro, Fernando Luiz Dias,
and Terence Pires de Farias

Tracheostomy is a frequently performed procedure. The variety of indications and
different characteristics of the patients makes attention necessary to avoid compli-
cations The decision regarding the performance of tracheostomy should consider
the risks and benefits of this procedure [1].

More important than knowing the possible complications of the tracheostomy,
making the diagnosis early, and treating them, is to identify in advance possible
characteristics of the procedure that increase the chances of events, such as trache-
ostomies in obese patients or pediatric patients, and retracheostomy [2].
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Transoperative Complications
Bleeding

This is the most frequent complication, affecting between 1% and 37% of cases [3].
Most of the time the bleeding is minor, without hemodynamic repercussions for the
patient (Fig. 1). it usually occurs due to failure of vessel exposure and exacerbated
traction on these structures, especially the anterior jugular veins and inferior thyroid
veins (Fig. 2).

The treatment of this kind of bleeding normally is done with hemostatic maneu-
vers with suturing or electrocauterization.

Pneumothorax

This occurs by inadvertent injury of the apical pleura (Fig. 3), which is more easily
exposed in patients who are on mechanical ventilation. In addition, this pleural seg-
ment is more exposed in children, which increases the risk of this complication from
4% in adults to up to 17% in children [3, 4].

To diagnose this complication, it is necessary to perform a chest X-ray after the
tracheostomy [3, 4].

Another cause of pneumothorax is the placement of the cannula on a false path
anteriorly and laterally to the trachea (Fig. 4).

Fig.1 A small bleeding posttracheostomy treated with surgical re-exploration and bleeding suture
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Fig.2 Red arrow: inferior thyroid vein;
yellow arrow: anterior jugular vein (anterior
jugular arch)

Fig. 3 (a) Brachiocephalic trunk.

(b) Trachea. (c) Right carotid common
artery. (d) Right subclavian artery.

(e) Right apical pleura
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Fig.4 (a) Trachea.

(b) Brachiocephalic trunk.

(c) Brachiocephalic vein.

(d) Tracheal cannula (false
path between brachiocephalic
trunk and brachiocephalic vein)

Esophageal Perforation

This iatrogenic lesion is rare, occurring in fewer than 1% of cases, and should be
treated immediately, with suturing in two planes, in addition to diversion of food
intake with nasoenteric feeding. Late diagnosis of this complication significantly
worsens the prognosis, based on the risk of mediastinitis [3, 4].

Normally it happens with lateral traction of the trachea, exposing the anterior
wall of the esophagus, confusing the muscular esophagus wall with the strap mus-
cles, which could resulting in a surgical esophagus injury (Figs. 5 and 6).

Recurrent Laryngeal Nerve Injury

This occurs during lateral dissection of the trachea, and happens more easily when
it is deviated. This complication usually is diagnosed after decannulation, with sig-
nificant dysphonia and changes in swallowing with aspiration of varied intensity,
and is confirmed by laryngoscopy examination. This neural deficit may be definitive
or temporary [5, 6].

Cardiopulmonary Resuscitation

Several factors can result in cardiorespiratory arrest during the performance of a
tracheostomy: delay in airway clearance, cardiac arrhythmia, vagal stimulation,
hypertensive pneumothorax, postobstruction pulmonary edema, and excessive inha-
lation of oxygen in patients with chronic hypercarbia [3, 7].
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Fig.5 Normal exposure
during a tracheostomy. The
trachea is in a central position

Fig. 6 Lateral tracheal
retraction with anterior
esophagus wall exposure
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Pneumomediastinum

This occurs more often in children and is usually diagnosed on routine chest X-rays.
This complication can be caused by dissection of the paratracheal soft tissues, espe-
cially in cases of excessive respiratory effort and also when accompanied by cough.

In most cases, pneumomediastinum is asymptomatic and does not require
treatment [8].

Combustion

This rare complication can be a catastrophic event. The use of electrocautery on a
surface that has received an alcoholic solution, in the presence of oxygen in a high
concentration, may result in ideal conditions for the occurrence of severe burns.

Care should be taken to avoid this complication; however, if it occurs, treatment
should be instituted to minimize the complications of airway burns, such as antibi-
otics, intravenous fluids, and corticosteroids [8].

Late debridement will be necessary in the following days to avoid secondary
infection of the burned tissue.

Early Complications
Cannula Obstruction

The presence of mucous secretions or blood clots can occur frequently and immedi-
ately after performing the tracheostomy. This can be avoided by using proper
humidification and frequent aspiration of the tracheostomy. To avoid complete
obstruction of the cannula, the use of a prosthesis with an inner cannula is essential,
otherwise replacement is indicated [8].

Displacement of the Tracheostomy Tube

The earlier this occurrence happens, the more serious a complication it can be. In
the immediate postoperative period, the peritracheal soft tissue does not present
fibrosis. Then there is no defined path between the skin and the trachea, and imme-
diate recannulation could be difficult to perform. Decannulation more frequently
occurs in patients without favorable anatomy such as obesity, agitated patients, or
those with a severe cough. Incorrect cannula fixation and inappropriate dressing
may also facilitate the occurrence of this complication.

One of the clear signs of cannula displacement is the possibility of the patient
speaking even with a tracheostomy.

For the repositioning of the cannula, a suture in the tracheal ring can help in the
exposure of the tracheal orifice. In cases where repositioning of the cannula is not
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possible, the orotracheal tube should be replaced, following by posterior reposition-
ing of the tracheostomy cannula [8].

Bleeding

In the early postoperative period the source of bleeding would be the same as that in
the transoperative period (see Sect. 1.1). Cases of major bleeding should be surgi-
cally re-explored [8].

Surgical Wound Infection

Colonization of the tracheal wound occurs within the first 48 h after surgery. The
main colonizing germs are Gram positive bacteria, Pseudomonas, and Escherichia
coli. Because it is an open operative wound, colonization is inevitable, but some
maneuvers are important for reducing the risks of major infectious complications,
such as frequent cannula replacement, removal of the tracheal ring suture, and mini-
mal devascularization of peritracheostoma and tracheal tissue, avoiding lateral tra-
cheal dissection.

Necrotizing stoma infection is an uncommon complication; however, it presents
a high rate of serious complications such as exposure of large vessel ruptures
(Fig. 7). Treatment should be performed with antibiotic therapy whenever possible,
guided by cultures and debridement of devitalized tissue [8].

Subcutaneous Emphysema

Accumulation of air in the subcutaneous space usually is not very serious, requiring
no treatment at all. The cause of this complication may be excessive cough, a cannula
without a cuff, or near-total obstruction of the skin around the cannula. Usually the
treatment is cannula replacement with a cuffed cannula or correct cuff inflation [8].

Fig. 7 Sternotomy approach
for a brachiocephalic trunk
rupture due to tracheostomy
infection
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Late Complications
Tracheal Stenosis

After tracheostomy, tracheal narrowing occurs more frequently at the stomal level,
but this also can occur in a lower incidence in the suprastomal region [9, 10, 11], in
the region of contact with the cuff, and in the contact region between the tip of the
cannula and the tracheal wall [12]. Some factors such as local infection favor weak-
ening of the tracheal walls, facilitating the occurrence of this stenosis.

Although a large number of patients show a certain degree of tracheal caliber
reduction after a tracheostomy, only 3—12% of patients present with stenosis symp-
toms that require treatment [11].

At first, granulation tissue formation occurs, which can lead to decannulation
difficulties. Later, fibrous tissue formation begins at the site of granulation, followed
by epithelization of this tissue and stenosis.

Some factors are indicated as risk factors for developing tracheal stenosis, such
as sepsis, stoma infection, hypotension, elderly patients, steroids, cannula size,
excessive cannula mobility, prolonged cannulation, or disproportionate excision of
the anterior wall of the trachea during the surgical procedure [9].

The risk of this complication occurs equally with the surgical and percutaneous
procedures [13, 14, 15].

One third of tracheal stenoses are located in the cuff region due to a pressure
higher than the capillary perfusion, resulting in an ischemic lesion of the tracheal
wall. These types of lesions decrease by ten times after standard cuffs, prioritizing
high-volume and low-pressure cuffs [16, 17].

The position and contact of the distal cannula tip are important and can result in
posterior tracheal wall trauma, especially in obese patients with a large distance
between the skin and the tracheal orifice, allowing contact between its extremity and
the posterior wall of the trachea [12].

For diagnosis of tracheal stenosis, a lot of signs and symptoms should be
observed. The most frequent symptom is dyspnea, beginning weeks to months after
decannulation. Half of the patients start experiencing symptoms before 6 weeks and
two thirds before 2 months after decannulation [18]. Usually the symptoms start
with a reduction in the tracheal lumen of greater than 50%.

A computed tomography (CT) scan and tracheoscopy are the most useful exami-
nations to define the exact level and the extension of the stenosis, and help to define
the treatment [12] (Fig. 8).

Laser resection of the granulation tissue (Fig. 9) formed in the tracheostomy
is the treatment of choice [19]. Bronchoscopy dilation may also be an appropri-
ate approach for this type of complication [20]. When stenosis of a short segment
of the trachea occurs, resection with laser therapy achieves up to 60% success.
When the laser approach does not achieve an adequate outcome, surgical seg-
mental resection of the trachea and reanastomosis is the treatment of choice [11,
18, 21, 22].
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Fig. 8 Transversal and coronal section showing extensive tracheal stenosis due to cuff
hyperinflation

Fig. 9 Left: H&E staining, 40x magnification, granulation tissue fibrosis with tracheal cartilage
destruction. Right: H&E staining, 40x magnification, normal tracheal tissue
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Tracheomalacia

This is weakening of the walls of the trachea, which results in a decrease in caliber
during expiration. It occurs secondary to chondritis and subsequent cartilage necro-
sis, resulting in loss of airway caliber support [9, 23].

It may arise acutely, resulting in failure to attempt withdrawal from mechanical
ventilation, or in a more chronic manner, manifesting itself with dyspnea associated
with a previous history of tracheostomy [12].

A high degree of suspicion is also required for diagnosis. Several complementary
examinations may aid in diagnosis, such as tracheoscopy showing a decrease in the
tracheal caliber during expiration, and spirometry with characteristics of intratho-
racic flow obstruction, in addition to dynamic tracheal tomography [24].

The treatment depends on the severity of the symptom [25]. The options include
retracheostomy, stent placement, and tracheal resection [12].

Tracheoinnominate Fistula

This is one of the most feared complications of tracheostomy [9]. The risk factors
for the occurrence of this fistula are similar to those of other late complications and
are related to local trauma secondary to excessive movement of the tracheal can-
nula, hyperinflation of the cuff, and inferior placement of the cannula [12].

The brachiocephalic trunk crosses the trachea approximately at the level of the
ninth tracheal ring—a region easily reachable if the tracheostomy is performed
below the third cartilaginous ring (Fig. 10).

Fig. 10 Relationship
between the posterior wall of
the brachiocephalic trunk, the
anterior tracheal wall, and the
cuff pressure
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This complication occurs in fewer than 1% of tracheostomized patients, and approx-
imately 75% of these occur between the third and fourth week of tracheostomy.
Mortality is close to 100%, even in cases where surgical exploration is possible.

Clinically it presents with a bleeding prodrome by the tracheostomy, evolving to
massive hemoptysis [12]. Immediate surgical exploration is mandatory to attempt to
correct the fistula [26].

Tracheoesophageal Fistula

This is a rare complication, which occurs in fewer than 1% of cases [27]. This iat-
rogenic complication occurs due to trauma to the posterior wall of the trachea,
which may occur acutely during a percutaneous tracheostomy procedure, or it may
be due to chronic trauma causing ischemia of the posterior tracheal wall [12]. The
presence of a nasoenteric catheter may also cause trauma to the esophagus, facilitat-
ing the formation of the fistula [24, 28].

The clinical manifestation of this complication occurs with aspiration pneumo-
nia, increased dyspnea, and gastric distension [9]. The diagnosis is made with
esophagography and a thoracic CT scan. The treatment is surgical, and, depending
on the level of the fistula, a thoracic approach beyond the cervical one could be
necessary [29].

Pneumonia

Old studies have reported that tracheostomy reduced the occurrence of pneumonia
[30]. However, a study analyzing more than 3000 intensive care patients reported
that tracheostomy increased the incidence of pneumonia by 6.7 times [31].

Aspiration

Placement of the tracheostomy alters the swallowing movement, predisposing the
patient to aspiration, in addition to compression of the esophagus by the cuff of the
cannula. Aspiration can occur in up to 50% of patients on mechanical ventilation
and with an inflated cuff. Based on this high incidence, a swallowing study is rec-
ommended in all patients who remain tracheostomized for a long time before start-
ing oral intake of food.

References

1. Durbin CG Jr. Early complications of tracheostomy. Respir Care. 2005;50(4):511-5.
2. Taylor CB, Otto RA. Open tracheostomy procedure. Atlas Oral Maxillofac Surg Clin North
Am. 2015;23(2):117-24.



318

G. Manfro et al.

3.

4.

5.

10.

11.

12.
13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Myers EM, Stool SE, Thonson JT. Complications of tracheostomy. In: Myers EM, Stool SE,
Thonson JT, editors. Tracheotomy. New York: Churchill Livingstone; 1985. p. 147-69.
Barlow DW, Weymuller EA Jr, Wood DE. Tracheotomy and the role of postoperative chest
radiography in adult patients. Ann Otol Rhinol Laryngol. 1994;103(9):665-8.

Pereira KD, MacGregor AR, Mitchell RB. Complications of neonatal tracheostomy: a 5-year
review. Otolaryngol Head Neck Surg. 2004;131(6):810-3.

. Kremer B, Botos-Kremer Al, Eckel HE, Schlondorff G. Indications, complications, and surgi-

cal techniques for pediatric tracheostomies—an update. J Pediatr Surg. 2002;37(11):1556-62.

. Christopher KL. Tracheostomy decannulation. Respir Care. 2005;50(4):538—41.
. Kost KM, Myers EM. Traqueostomia. In: Myers EM, editor. Otorrinolaringologia Cirtrgica;

2008. p. 609-27.

. Sue RD, Susanto I. Long-term complications of artificial airways. Clin Chest Med. 2003;24(3):

457-71.

Stauffer JL, Olson DE, Petty TL. Complications and consequences of endotracheal intu-
bation and tracheotomy. A prospective study of 150 critically ill adult patients. Am J Med.
1981;70(1):65-76.

Streitz JM Jr, Shapshay SM. Airway injury after tracheotomy and endotracheal intubation.
Surg Clin North Am. 1991;71(6):1211-30.

Epstein SK. Late complications of tracheostomy. Respir Care. 2005;50(4):542-9.

Benjamin B, Kertesz T. Obstructive suprastomal granulation tissue following percutaneous
tracheostomy. Anaesth Intensive Care. 1999;27(6):596-600.

. Koitschev A, Graumueller S, Zenner HP, Dommerich S, Simon C. Tracheal stenosis and oblit-

eration above the tracheostoma after percutaneous dilational tracheostomy. Crit Care Med.
2003;31(5):1574-6.

Briche T, Le Manach Y, Pats B. Complications of percutaneous tracheostomy. Chest.
2001;119(4):1282-3.

Lewis FR Jr, Schiobohm RM, Thomas AN. Prevention of complications from prolonged tra-
cheal intubation. Am J Surg. 1978;135(3):452-7.

Leigh JM, Maynard JP. Pressure on the tracheal mucosa from cuffed tubes. Br Med J.
1979;1(6172):1173-4.

Brichet A, Verkindre C, Dupont J, Carlier ML, Darras J, Wurtz A, Ramon P, Marquette
CH. Multidisciplinary approach to management of postintubation tracheal stenoses. Eur
Respir J. 1999;13(4):888-93.

Shapshay SM, Beamis JF Jr, Hybels RL, Bohigian RK. Endoscopic treatment of subglot-
tic and tracheal stenosis by radial laser incision and dilation. Ann Otol Rhinol Laryngol.
1987;96(6):661-4.

Reilly JS, Myer CM. Excision of suprastomal granulation tissue. Laryngoscope. 1985;95(12):
1545-6.

Mehta AC, Lee FY, Cordasco EM, Kirby T, Eliachar I, De Boer G. Concentric tracheal and
subglottic stenosis. Management using the Nd-YAG laser for mucosal sparing followed by
gentle dilatation. Chest. 1993;104(3):673-7.

Laccourreye O, Naudo P, Brasnu D, Jouffre V, Cauchois R, Laccourreye H. Tracheal resection
with end-to-end anastomosis for isolated postintubation cervical tracheastenosis: long-term
results. Ann Otol Rhinol Laryngol. 1996;105(12):944-8.

Wood DE, Mathisen DJ. Late complications of tracheotomy. Clin Chest Med. 1991;12(3):
597-609.

Aquino SL, Shepard JA, Ginns LC, Moore RH, Halpern E, Grillo HC, McLoud TC. Acquired
tracheomalacia: detection by expiratory CT scan. J Comput Assist Tomogr. 2001;25(3):394-9.
Feist JH, Johnson TH, Wilson RJ. Acquired tracheomalacia: etiology and differential diagno-
sis. Chest. 1975;68(3):340-5.

Cooper JD. Trachea-innominate artery fistula: successful management of 3 consecutive
patients. Ann Thorac Surg. 1977;24(5):439-47.

Reed MF, Mathisen DJ. Tracheoesophageal fistula. Chest Surg Clin N Am. 2003;13(2):271-89.



Tracheostomy Complications 319

28. Dartevelle P, Macchiarini P. Management of acquired tracheoesophageal fistula. Chest Surg
Clin N Am. 1996;6(4):819-36.

29. Macchiarini P, Verhoye JP, Chapelier A, Fadel E, Dartevelle P. Evaluation and outcome of dif-
ferent surgical techniques for postintubation tracheoesophageal fistulas. J Thorac Cardiovasc
Surg. 2000;119(2):268-76.

30. Dunham CM, LaMonica C. Prolonged tracheal intubation in the trauma patient. J Trauma.
1984;24(2):120-4.

31. Ibrahim EH, Tracy L, Hill C, Fraser VJ, Kollef MH. The occurrence of ventilator-
associated pneumonia in a community hospital: risk factors and clinical outcomes. Chest.
2001;120(2):555-61.



	Tracheostomy Complications
	Transoperative Complications
	Bleeding
	Pneumothorax
	Esophageal Perforation
	Recurrent Laryngeal Nerve Injury
	Cardiopulmonary Resuscitation
	Pneumomediastinum
	Combustion

	Early Complications
	Cannula Obstruction
	Displacement of the Tracheostomy Tube
	Bleeding
	Surgical Wound Infection
	Subcutaneous Emphysema

	Late Complications
	Tracheal Stenosis
	Tracheomalacia
	Tracheoinnominate Fistula
	Tracheoesophageal Fistula
	Pneumonia
	Aspiration

	References


