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ABSTRACT

Objective: To describe specific indications and complications of pediatric tracheostomies performed in our tertiary care children’s hospital 
between 2015 and 2020.
Materials and Methods: A retrospective study analyzing charts of pediatric tracheostomies utilizing the maturation suture technique was 
conducted. The review included patient data covering a 5-year period, commencing on the 1st of January 2015 through the 31st of May 2020.
Results: Fifty-five patients (33 females, 22 male) were included in the study. A tracheostomy was performed to address complications arising from 
prolonged ventilation in 48 children (87%) or upper airway obstruction in 7 children (13%).
There was one intraoperative complication that resulted in death. There was one early postoperative complication (2%) (one child suffered 
accidental decannulation and the cannula was replaced without further incident). There were 7 late postoperative complications all featuring 
peristomal granulation tissue (13%). There were 16 deaths; however, only one resulted from the tracheostomy as outlined above. Eight patients 
(15%) were successfully decannulated. In 6 cases, the tracheostomy was spontaneously closed. Repair of tracheoesophageal fistula was required 
in two patients.
Conclusion: Currently, the tracheostomy is the preferred course of treatment. Though it can potentially lead to severe complications in children, 
instances of this occurring are rare. Therefore, a tracheostomy should be performed by a multidisciplinary team following predetermined rules 
in a specialized center.
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INTRODUCTION

The last 30 years has seen alterations in indications of 
tracheostomy in children (1, 2). In the past, the most common 
indications were acute inflammatory airway obstructions such 
as diphtheria or acute epiglottitis. The two pronged approach of 
vaccine development against Corynebacterium diphtheriae and 
Haemophilus influenzae as well as modern neonatal intensive 
care units have served to reduce the totality of infection based 
indications for a tracheostomy (3). Recent series have shown 
that prolonged ventilation or upper airway obstruction due 
to larygotracheal anomalies have become the most prevalent 
indications of pediatric tracheostomy (4).

The tracheostomy has many advantages, it is comfortable 
for patients, it requires less sedation, breathing is easier, 
long-term laryngeal function is improved, there is less need 
for mechanical ventilation, there is a lower risk of ventilator-
associated pneumonia, it results in earlier discharging from 
PICU and improved oral hygiene (5, 6).

Tracheostomy complications include subcutaneous 
emphysema, hemorrhage, accidental decannulation, 
pneumothorax, pneumomediastinum, intratracheal mucosal 
plugs, occlusion of the tracheostomy tube with mucus, 
granuloma around the tracheostomy and infections such as 
tracheitis (3, 7).
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The purpose of the study is to describe primary indication and 
complications of tracheostomy utilizing the maturation suture 
technique performed in children between 2015- 2020, in our 
tertiary care children’s hospital.

MATERIALS AND METHODS

 A retrospective study analyzing charts of patients that 
underwent pediatric tracheostomy utilizing the maturation 
suture technique was conducted at the tertiary care children’s 
hospital. In this study, we reviewed the patient data of a 
5-year period, from January 1 2015, through May 31 2020. 
The hospital ethics committee approved the study.

Charts were reviewed for demographic data such as gender 
and age at tracheostomy, indication of tracheostomy, date 
of tracheostomy, last clinical examination, mortality and 
comorbidities such as preterm birth, congenital heart disease, 
bronchopulmonary dysplasia, neurologic, neuromuscular or 
neoplastic disease, known syndrome, severe systemic infection. 
Tracheostomy indications were separated into 2 groups: 1) long 
intubation, and 2) upper airway obstruction. Patients with 
incomplete medical records or age>18 years at the time of 
tracheostomy were excluded from this study.

Surgical procedure

The same technique was used in all patients. During the 
tracheostomy, general anesthesia was applied to all childrens.. 
The patient was placed in a supine position and extension of the 
neck was supported by a shoulder roll. A horizontal skin incision 
was performed on the midpoint between the cricoid cartilage 
and the sternal notch. Cervical lipectomy was performed. 
The platysma was divided, midline raphe between the strap 
muscles was encountered, strap muscles were retracted 
laterally with regular finger palpation to secure the medial 
positioning of the trachea. After division of the thyroid gland, 
the pretracheal fascia was identified. The cricoid cartilage was 
palpated superiorly after loose fascia was excised bluntly from 
the anterior trachea. Two traction sutures with 4-0 vicryl were 
placed at the 3rd or 4th tracheal rings on either side of the. 
The tracheal incision was made vertically between the sutures. 
We placed four maturity sutures (with 4-0 PDS) between the 
trachea and the skin. The tracheostomy cannula was inserted 
and secured by a twine and tightened around the neck.

After surgery, the patient was promptly admitted to the 
intensive care unit (ICU). An AP thoracic X-ray was performed 
to establish the place of the cannula and the absence of 
pneumothorax or pneumomediastinum. 

Patients were decannulated when they no longer required 
mechanical ventilation, nasal oxygen and no longer suffered 
from airway obstruction. Our decannulation protocol mandates 
the following: direct laryngoscopy and bronchoscopy are 
preformed to rule out airway stenosis, suprastomal collapse 
and granulation. Afterwards, a one size smaller cannula is 
placed, plugged and the patient is observed in the ward for 
2 days before being discharged. If the patient can tolerate the 
plugged cannula for 3 weeks, the patient is then readmitted 

before undergoing direct laryngoscopy and tracheoscopy again. 
If no airway obstruction is present, the same cannula is placed 
after which the patient can return to the ward. Decannulation 
is then performed and the patient is observed for three days 
before being discharged. The final direct laryngoscopy and 
tracheoscopy is performed six weeks thereafter.

RESULTS

Fifty-five patients (33 female, 22 male) were included in the 
study. The median age at tracheostomy was 24, 2 months 
(range 1 month to 11 years). Thirty-six patients underwent 
tracheostomies within the first year of life (Graphic 1).

There were two main indications for tracheostomy: prolonged 
intubation and airway obstruction. Primary indications in 48 
patients with prolonged intubation were cardiopulmonary 
disease (n=23), neuromuscular disease (n=24) and chronic 
aspirations (n=1). In patients with airway obstruction, 4 resulted 
from subglottic stenosis, 2 from Pierre-Robin’s syndrome and 1 
from bilateral vocal cord paralysis.

There was one intraoperative complication that resulted in 
death. The child had a tracheoesophageal fistula due to long 
intubation. The tracheoesophageal fistula was not noticeable 
prior to the tracheostomy. After the tracheostomy was 
performed, uninterrupted air flow into the patient’s stomach 
lead to the spotting of the fistula. However, the patient was lost 
because he was unable to respirate sufficiently. There was one 
early postoperative complication (2%) where one child suffered 
accidental decannulation and the cannula was replaced without 
complications. There were 7 late postoperative complications 
all featuring peristomal granulation tissue (13%).

There were 16 deaths; with only one being directly related 
to the tracheostomy as already outlined above. 15 patients 
suffered from cardiopulmonary arrest due to complications 
related to their disease.

We decannulated 8 patients (15%) successfully. Mean duration 
from tracheotomy to decannulation was 176 days (range, 30 
days to 455 days). In 6 of the cases, the tracheostomy closed 
spontaneously. Repair of the tracheoesophageal fistula was 
required in two patients. 

Figure 1: Age distribution of cases.
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DISCUSSION

In our study, we retrospectively analyzed 55 patients who 
underwent tracheotomy between January 2015 and May 
2020 using a maturation suture. 16 patients died, and of these 
patients, one death arose due to the complications related to 
the tracheostomy. 8 patients were decannulated successfully.

In our study, the ages of the patients spanned ranged from 0 
to 11 years, with 62% of the pediatric patients being younger 
than 12 months old and of those, 53% were younger than 
6 months of age. Previous studies noted similar trends with 
patients in this lower age bracket featuring predominately in 
tracheostomies (3, 8, 9). This study found the mean age of 
patients undergoing tracheostomy for both airway obstruction 
and prolonged ventilation to be similar. In support of this thesis 
a study by Nasif et al involving 57 pediatric tracheostomies 
performed between 2004-2014, reported no difference in the 
mean age of patients receiving tracheostomies for either airway 
obstruction or prolonged intubation (3). Conversely, another 
study which includes 122 pediatric tracheotomies between the 
years 1987-2003, Mahadevan et al. noted a mean age of 4.5 
months for airway obstruction surgeries, versus 16 months for 
prolonged intubation (10). 

Due to improvements in diagnosis and treatment, the 
survival rates of pediatric patients with chronic diseases 
have increased and these patients are managed in intensive 
care units under endotracheal intubation for a long period. 
Therefore prolonged intubation remains the leading indication 
necessitating tracheostomy (11-13). Tracheostomy, which 
is a part of palliative treatment in children with chronic 
diseases, enables patients to spend more time with their 
families whilst allowing them to be more comfortable (14). 
As in the literature, and confirmed by our study, the most 
common indication was prolonged intubation caused by 
cardiopulmonary diseases, neurological diseases, upper 
airway obstruction and craniofacial anomalies (15). Our 
series did not feature cases of tracheotomy for laryngeal 
trauma similar to studies that have taken place within the 
last decade, unlike studies that took place over 10 years ago 
(3, 13, 16). This reduction is mostly likely due to increased 
car seat belt use. There were no indications for laryngeal 
infection or inflammation owing largely to vaccinations 
against H. influenzae type B and diphtheria. In a series of 
282 pediatric tracheostomies between 1968 and 2005, 
infection led to airway obstruction in 101 patients (16). 
Endotracheal tube improvements, notably in the selection 
of appropriate diameters, have resulted in fewer laryngeal 
complications, particularly in neonates (6, 17). Indications of 
tracheotomy for severe laryngomalacia, recurrent laryngeal 
papillomatosis and certain cases of subglottic stenosis have 
reduced arising from improvements in surgical techniques 
(18, 19). Lastly, propranolol is currently the preferred 
treatment for laryngeal hemangioma, after surmounting the 
preference for surgeries that used to be in favor (20, 21). 
After enhancements in non-invasive ventilation, the need 
for intubation and tracheostomy in some airway obstruction 

diagnoses, such as severe laryngomalacia or Pierre Robin 
sequence has relegated (23). Prolonged inbutation in 
immature children with bronchodysplasia, as well as airway 
obstruction caused by congenital or acquired bilateral vocal 
fold palsy, deformity, or malignancy, are currently the main 
indications (9, 13).

Although the frequency of pediatric tracheostomy has 
increased, death resulting from tracheostomy is extremely 
rare (5, 13, 22). In a study which includes 420 pediatric 
tracheostomies, Wetmore et al. reported that the mortality 
rate was 28% in 1982 (1). Case mortalities are on the decline, 
there were 2 instances out of 57 for Nassif et al. (3), 2 out 
of 122 for Mahadevan et al.(10), 3 out of 282 for Ozmen et 
al. (16), 1 out of 112 for Trey et al. (9), and zero for Ang et 
al. (48 children) (8). Risks are not totally eradicated even with 
the presence of contemporary surveillance protocols such 
as cardiac and oxygen monitoring. In our series, one death 
occurred as a result of tracheoesophageal fistula. 

In this case series, the early complication rate was 2%. Where 
one child suffered accidental decannulation and the cannula 
was replaced without further incident. Early accidental 
decannulation was reported as 2.5%-3.7% in many studies 
(10, 23). Recannulation is prevented by tracheal suture tension 
on both sides of the incision. The maturation suture technique 
that secures the trachea to the skin, creating a formal, safe 
stoma, also helps recannulation (24).

Accidental decannulation, intratracheal mucosal plugs, and 
granuloma surrounding the tracheotomy and in the trachea, 
subglottic or tracheal stenosis occurring occasionally are late 
complications of pediatric tracheostomy. Our study returned 
a late complication rate of 13% (only granulation tissue), in 
contrast to other reports which had a complication rate of 
31-51% (3, 8, 10, 25). 

The literature noted a decannulation rate that ranged between 
17% and 78% depending on the variety of tracheotomy 
indications and associated comorbid diseases (25-28). In this 
study, 8 patients (15%) were successfully decannulated a figure 
similar to that presented by the literature (3, 4, 27-29).

CONCLUSION

Tracheostomy is performed in cases of prolonged ventilation 
and for airway obstruction. Currently tracheostomy is the 
preferred option, however, it can potentially lead to severe 
complications in children albeit rarely, therefore, it must be 
carried out by a multidisciplinary team following predetermined 
rules in a specialized center.
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