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Introduction: 
Tracheostomy is one of the oldest and most 
commonly performed surgical procedures 
among critically ill patients1. Over the past de-
cades, the indications for tracheostomy in chil-
dren have changed signifi cantly2-5. In the past, 
acute infections such as diphtheria, croup, and 
epiglott itis were the leading causes of airway 
compromise leading to pediatric tracheostomy. 
Th ese indications have become less common 
with the introduction of vaccines against Hae-

mophilus infl uenzae and Coryne-bacterium 
diphtheriae and with the increased use of en-
do-tracheal intubation. Th e other reason for 
change of the indications trend is the advances 
in pediatric intensive care (PICU) and neonatal 
intensive care unit (NICU) medicine, which is 
defi nitely, resulted in a bett er care and longer 
survival rate of premature infants and children 
with co-morbidities. Th erefore, tracheostomy is 
now performed most oft en in children who have 
upper airway anomalies or need prolonged me-
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chanical ventilation due to respiratory failure. 

In children, tracheostomy is most frequently 
performed in the fi rst year of life because of the 
increased survival of premature infants requir-
ing prolonged ventilation.6 Higher complication 
rates have been noted in children, particularly 
premature infants, causing tracheostomy in this 
population to continue as a risky procedure7-10.

Th e primary aim of this study is to look our ex-
perience in pediatric tracheostomy and to study 
its indications, its associated complications and 
to study its clinical outcome in this group of pa-
tients. 

Materials and Methods:
We reviewed the records of 76 consecutive tra-
cheotomies all were performed by the author at 
department of otolaryngology–head and neck 
surgery of Asir central hospital and Abha private 
hospital between January 2004 and December 
2014.

Th e review of data included the charts of 76 se-
lected patients treated with tracheostomy. Phy-
sicians and nurses’ notes were reviewed for; the 
age at time of tracheostomy, sex, indications for 
surgery, operative notes, type complications, 
duration of use for tracheostomy tube and suc-
cess or failure of tracheostomy tube decannula-
tion. Th e overall mortality directly att ributed to 
the tracheotomy was recorded. Selection crite-
ria include those less than twelve years old and 
had a minimum of two years follow up. Patients 
required more than two years with tracheosto-
my considered failed decannulation. All others 
cases that did not full fi ll these criteria were ex-
cluded. 

Operative notes of the surgical technique used 
similarly in all patientswas noted as follows; 
under general anesthesia and aft er adequate 
prep and draping an incision is made halfway 
between the sternal notch and the cricoid car-
tilage. Th e strap muscles midline is opened and 
they are retracted laterally to expose the trachea 
covered with the thyroid gland isthmus. Th e 
isthmus is ligated and divided using Electrocau-

tery and transfi xed using 3-0 Vicryl suture. Aft er 
the upper tracheal rings are exposed a vertical 
incision is done extending from the 2nd tracheal 
ring to the 4th tracheal ring. Appropriate trache-
ostomy tube size to patient age is selected and 
inserted in the airway. Two surgical precautions 
were used by the surgeon to prevent accidental 
extubation; First is a stay sutures are used on 
each side of the tracheal incision brought out 
and taped on each side of the neck, the second 
precaution is suturing the tracheostomy tubes 
fl anges to the skin of the neck on each side us-
ing Nylon 3-0 sutures and the usual dressing is 
then applied around the tracheostomy tube.  All 
patients are recovered from their anesthesia and 
taken to NICU or PICU.

Results:
Th ere were 76 children underwent tracheosto-
mies at Asir central hospital and Abha private 
hospital between January 2004 and December 
2014. Of these patients, 42 (55%) were females 
and 34 (45%) were males (Figure 1). Forty-one 
(53%) children were younger than 1 year of age. 
Th e mean age at tracheostomy was 6 months. 
Children aged 4-6 years (12%) observed to have 
the least requirement for tracheostomy among 
all ages (Table1).

Twenty-fi ve patients (32%) had upper airway 
obstruction as their primary indication for tra-
cheostomy, 20 (26%) had neurologically related 
airway problems, 15 (20%) had prolonged intu-
bation, 8 (11%) had craniofacial syndromes and 
8 (11%)had trauma(head injury or laryngeal 
trauma) that required tracheostomy. Th e most 
common indication for tracheostomy in chil-
dren having upper airway obstruction found to 

Figure 1: Gender distribution

Males

Females
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be subglott ic stenosis 10 (13%). Seventy-four 
(97%) cases had elective tracheostomy and 2 
(3%) had emergency tracheostomy. Th ese data 
are summarized in Table 2.

Patients who were considered candidates for 
decannulation underwent endoscopic airway 
assessment and a decision was made intra-op-
erative to decannulate based on the endoscopic 
fi ndings. Successful decannulation within two 
years period was achieved in 35 (46%) patients, 

35 (46%) patients remain tracheostomy-de-
pendent because of their underlying condition. 
Eleven (14%) out of 15 patients with prolonged 
intubation were successfully decannulated. Only 
2 (3%) of 20 patients who have neurological re-
lated airway problems were decannulated. Th e 
mean duration of the tracheostomy for those 
patients that underwent decannulation was 8 
months (Table 3). 

Th e most common complication noted was 
suprastomal granuloma 23 (30%) followed by 
infection 12 (15.7%). Five (6.5%) patients re-
ported developing mild bleeding. Th ere was 1 
(1.3%) instance in which suprastomal collapse 
or tracheal stenosis prevented decannulation. 
Th ree (3.9%) patients that underwent decan-
nulation developed  tracheo-cutaneous fi stulas 
(TCF). Th e TCF in 2 children healed spontane-
ously and 1 was underwent primary simple sur-
gical closure(Table 4).

One (1.3%) patient died of mucus plug that is 
considered directly related to the tracheostomy 
and 5 (6.5 %) patients died due to their primary 
disease.

Discussion: 
Tracheostomy remains an important surgical 
procedure to safe many lives of children all over 
the world. With improvement and great advanc-
es in PICU medicine, indications of tracheos-
tomy in pediatrics have changed over the past 
few decades. Nowadays this surgical procedure 
became more indicated in caring for premature 
babies in need for long-term mechanical ventila-
tion or management of other underlying condi-
tions and for children having anatomic airway 
obstruction11,12. 

Th e most common indication for tracheostomy 
in our group of patients was anatomic upper air-
way obstruction 25(32%). Acquired subglott ic 
stenosis (ASGS) was the most common indica-
tion among upper airway obstruction cases. In 
our center, the defi nitive treatment (Laryngo-
tracheplasty) for ASGS patients is done aft er 
the second year of life to allow for rib cartilage 
maturation and assumed bett er results. Th e 

Table 1: Gender and age of children included in the study

n(%)
Sex

Males 34 (45%)

Females 42 (55%)

Age (years)

< 1
1-3
4-6
6-12

41 (53%)
16 (20%)
9 (12%)
10 (15%)

Mean age (6 months) 76 (100%)

Table 2: Primary indications of tracheostomy

Indications Number and Percentage
Upper airway obstruction

Subglott ic stenosis
Bilateral Vocal cord paralysis
Laryngomalcia
Subglott ic hemangioma
Supraglott ic Hamartoma
Laryngeal atresia

Neurogenic pathology
Cerebral palsy
Hypoxic encephalopathy

Prolonged intubation 
Prematurity 
Chest infection

Craniofacial syndrome 
Pierre-Robin sequence 
Down-syndrome 

Trauma 
Head injury 
Laryngeal trauma

Total

25 (32%)
10
6
5
2
1 (emergency)
1 (emergency)
20(26%)
15
5 
15(20%)
12
3
8 (11%)
5
3
8 (11%)
6
2
76 (100%)

Table 3: Tracheostomy average duration (months) &Successful decannulation.

Decannulation No. Patients Duration (M) Decannulated
Upper airway obstruction
Neurogenic Pathology
Prolonged intubation
Craniofacial anomalies
Trauma

25
20
15
8
8

13 
14 
4 
6 
4 

12 (16%)
2 (3%)
11(14%)
6 (7.8%)
4 (5%)

Total 76 8 (Mean duration) 35 (46%)
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highest number of tracheostomies were found 
to be performed in children less than one year of 
age. Th is is seems to be related with the advances 
in the care for premature babies, neurologically 
related airway anomalies and also the need to 
save babies having an early presentation of up-
per airway obstruction. Preschool children on 
the other hand, 4-6 years 9 (12%) of life found 
to be the least requiring tracheostomy. Th is was 
found comparable to the literature13, 14. Neuro-
logical airway related problems 20 (26%) came 
second aft er upper airway obstructive anoma-
lies.  Solares et al15, reported that neurological 
airway related problems to the highest number 
of children requiring tracheostomies in their 
case series.

Two patients required emergency tracheotomy, 
the urgency occurred just prior to their diagnos-
tic endoscopy. In both cases the communication 
with our anesthetists was unfortunately subopti-
mal were they felt comfortable in giving muscle 
relaxant to these patients prior to the bronchos-
copy examination. Th is resulted in a catastroph-
ic moments that was solved urgently through 
performing immediate and urgent tracheostomy 
in both cases. Th e fi rst case was laryngeal atre-
sia and required permanent tracheostomy and 
the other case was supraglott ic hamartomathat 
was excised using endoscopic approach aft er 
securing the airway, his tracheostomy tube was 
decannulated in the second postoperative day.

In this study, successful decannulation was ob-
served to be the best in premature patients and 
those who had prolonged intubation for pul-

monary infection and found to be the worst in 
chronic patients having neurological develop-
mental pathology associated with airway prob-
lem. Th ese fi ndings were found comparable to 
what has been published in the literature11,12. 

Suprastomal granuloma formation reported to 
be the most common complication of pediat-
ric tracheostomy16. It was seen in 23 (30.2%) 
of our patients. Most of these granulomas were 
minor and extra-luminal and required no treat-
ment. Five cases were treated with silver nitrate 
cautery and application of local antibiotic oint-
ment. Two patients had intra-luminal granulo-
mas and required removal using optical forceps 
and eventually successfully decannulated. In-
fection of the stoma presenting with ulceration 
and foul smell purulent discharge was noted in 
12 (15.7%). Th is common complication occurs 
secondary to the exposure of tracheostomy tube 
wound to the chest secretions and to the out-
side-contaminated environment. Major compli-
cations that resulted in death directly related to 
tracheostomy were seen in one (1.3%) patient 
that had mucus plug obstructed her tube dur-
ing sleep at home. Family training for tracheos-
tomy care at home is routine in all our tertiary 
hospitals but this complication remains diffi  cult 
to prevent totally especially in newborns having 
small size tubes and those who have copious se-
cretion or severe dryness associated with chron-
ic O2 use. Th ere were no instances of death from 
accidental decannulation or pneumothorax in 
our patients. Tracheotomy-related mortality 
rates reported in the recent literature range from 
0.5% to 3% and mostly att ributed to accidental 
decannulation and tube obstruction17, 18,19,20.

Conclusion:
Pediatric tracheostomy remains a life saving 
procedure but has a higher morbidity when 
done inyounger children as if compared to adult 
patients. Th e most common indication for tra-
cheostomy in pediatrics is upper airway obstruc-
tion that is mostly caused by SGS. Suprastomal 
granuloma remains the most common minor 
complication.  Th e advances in postoperative 
care and family education for tracheostomy care 
in children had minimized the chances of acci-

Table 4: Common complications of pediatric tracheostomy (Morbidity & Mortality)

Complication Number & Percentage
Morbidity

Suprastomal Granuloma
Infection
Bleeding
Tube plugging
Tube displacement
Pneumomediastinum
Suprastomal collapse
Pneumothorax
Tracheocutaneous fi stula

Mortality
Tracheostomy related
Disease related

23 (30.2%)
12 (15.7%)
5 (6.5%)
1 (1.3%)
2 (2.6%)
1 (1.3%)
1 (1.3%)
2 (2.6%) 
3 (3.9%)
6 (7.8%)
1 (1.3%)
5 (6.5%)
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dental decannulation and mucus plugging of the 
tube, which are the main fatal major complica-
tions. Children who have prolonged intubation 
that required tracheostomy have a bett er chance 
for early and successful decannulation. Th is is 
contrary to children having neurological airway 
related problem, they have much less chance for 
early decannulation.
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