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ABSTRACT

Introduction: Tracheostomy is a surgical procedure to establish direct communication between the trachea and external envi-
ronment by creating an opening into the anterior wall of the trachea and introducing a cannula into it. While performing pediatric
tracheostomy, chances of complication are more especially in newborns and infants. In modern times, the long term outcome of
tracheostomy is considered satisfactory due to more specific indications.
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Aims: Paediatric tracheostomy is a lifesaving procedure to secure airway, practised since ancient days. Paediatric tracheostomy
is quite a less studied topic among literature. We took up this clinical study to assess its recent trends in terms of indications,
complications, and management of its complications.

Material and Methods: This is a prospective, observational study of 3 years duration, which was carried out in a tertiary care
hospital of north India with the participation of Otorhinolaryngology, Paediatric and General surgery departments.

Results: A total of 39 paediatric tracheostomies were included in this study. The major indications in this study were infective
causes like Diphtheria (46%) and Tetanus (16%). The male to female ratio was 1.5: 1 and the rural to urban ratio was 4.5: 1. The
most common complications were intraoperative haemorrhage, sudden apnea, secondary haemorrhage and difficult decannula-
tions. The mortality rate in this study is found to be 46%.

Conclusions: Upper airway obstruction due to infections like Diphtheria and Tetanus are the most common indications for
paediatric tracheostomy in rural areas. Sound knowledge of the anatomy of the pediatric trachea combined with good surgical
skills can reduce almost all the major complications associated with tracheostomy in children. Mostly, the higher mortality at-
tributed to paediatric tracheostomy is due to the primary disease condition itself rather than related to complications arising out
of tracheostomy procedure.
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INTRODUCTION was to analyze the complications of pediatric tracheostomies

. ) ' . in our institute and the methods used to tackle the complica-
Tracheostomy is a surgical procedure to establish direct s

communication between the trachea and the external en-

vironment by creating an opening into the anterior wall Before the beginning of the twentieth century, tracheostomy
of the trachea and introducing a cannula into it. Many an- Was considered a very dangerous procedure with both pa-
cient texts described tracheostomies performed in ancient tients and surgeons extremely worried about the outcome of
Egypt. Tracheostomy is considered one of the oldest surgi- the procedure. This scenario is changed only after the intro-
cal procedures.'While performing pediatric tracheostomy, duction of antisepsis and improved anaesthesia techniques
chances of complication are more especially in newborns in the early twentieth century. Nowadays, the technology of
and infants.> The indication of pediatric tracheostomy has endotracheal intubation is very much improved and assisted
changed over the years. In modern times, the long term out- by video laryngoscope and fiberoptic bronchoscope etc. due
come of tracheostomy is considered satisfactory due to more 0 Which many upper airway emergencies can be managed
specific indications. The main objective of the present study by nasotracheal or orotracheal intubation or percutaneous
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tracheostomy. Intensivists are frequently performing bedside
percutaneous tracheostomies now a day, due to these advanc-
es’ health care professionals of other branches are also facing
problems of tracheostomy care and decannulation.*

Before the introduction of antisepsis and improved anaes-
thesia at the end of the nineteenth-century tracheostomy was
an extremely hazardous procedure and was undertaken with
a good deal of trepidation on the part of both surgeon and
patient. In recent years, with improvements in the technol-
ogy of endotracheal intubation, an increased number of up-
per airways emergencies can be managed with nasotracheal
or orotracheal intubation or percutaneous tracheostomy. The
growth of such techniques particularly that of percutaneous
tracheostomy in the past ten years has meant that surgical
management of upper airway obstructions is no longer the
exclusive province of an otolaryngologist. The result is that
more and more health care professionals are being confront-
ed with the problems associated with tracheostomy care and
decannulation procedures.*

MATERIAL AND METHODS

This prospective observational study of 3 years duration
(from December 2017 to November 2020) was conducted
on pediatric patients, who underwent tracheostomies at a
tertiary care health institute in northern India. Institutional
Ethics Committee approval was taken and informed con-
sent was obtained from the patient’s parents or legally ac-
ceptable relatives. The demographic details of each patient
were recorded. The diagnosis, surgical procedures, com-
plications and management of complications concerning
pediatric tracheostomies were recorded and systematically
analyzed.

The main objective of the present study was to analyze the
various types of complications related to pediatric tracheos-
tomies and their management. The age pattern, sex pattern
and populations distributions of these patients were also ana-
lyzed. The study group includes patients who were under 18
years of age and underwent tracheostomies. Patients above
18 years of age, previous history of tracheostomy, bleeding
disorders and congenital heart disease were excluded from
the study.

All paediatric tracheostomies were accomplished by senior
otolaryngologists under monitored anaesthesia care either
bedside or in the operation theatre. All tracheostomies were
performed according to departmental S.O.P. (Standard Op-
erative Procedure) for tracheostomy. The indication and tim-
ing of tracheostomy were decided by the treating physician.
Decannulation was planned when the child is off inotropes,
hemodynamically stable and maintaining oxygen saturation
on room air. The decannulation protocol involves downsiz-
ing of the tracheostomy tube and then gradual occlusion of it.

After discharge patients were followed up fortnightly for one
month and monthly thereafter for at least 6 months.

RESULTS

Among 43 pediatric tracheostomies conducted at our insti-
tute during the study period, 39 were included in this study.
Three cases were excluded due to the previous history of tra-
cheostomy and one due to the non-willingness of guardians
to give consent for this study.

Most of the patients who underwent tracheostomy were un-
der 5 years of age, the median age at tracheostomy was 5
years (Table:1). There was no statistically significant differ-
ence between the median age at the time of tracheotomy be-
tween children who developed Intraoperative (5 years), early
(4.5 years), late (5 years) or no complications (5.5 years)
using the Wilcoxon rank-sum test (P>0.05). The male to fe-
male ratio in this study was 1.5:1 and the rural versus urban
ratio was 4.5:1(Table 2 &3).

The most common causative factor for pediatric tracheosto-
my was diphtheria (18 patients) followed by ventilatory de-
pendent respiratory failure (11 patients), tetanus (6 patients)
and congenital anomaly (4 cases) (Figure:1).

Among 39 patients 24 patients (61.53%) developed compli-
cations. The complications were classified according to time
of occurrence as intraoperative, early postoperative and late
postoperative complications. In this study 31 complications
were developed in a total of 24 patients. Some patients de-
veloped more than one complication as shown by data (Ta-
ble:4).

In this study, two types of Intraoperative complications were
noticed i.e. primary haemorrhage and sudden apnea. Four
patients developed bleeding during dissection which was
controlled successfully by ligating the bleeding vessels and
in three cases patients developed sudden apnea immediately
after opening the trachea.

Tube blockage was the most common complication in the
early postoperative period, seen in seven patients. Three pa-
tients developed subcutaneous emphysema in the neck and
upper part of the chest which was subsided within two days.
One patient developed a secondary haemorrhage, the wound
was immediately explored at the bedside and bleeding ves-
sels were ligated. Infection of the stomal site was seen in one
patient.

Difficulty in decannulation was the most common late com-
plication with seven patients having multiple failed decan-
nulation attempts. All patients who had failed decannulation
attempts were undergone bronchoscopic examination under
general anaesthesia, among them two patients were found
to have subglottic stenosis. Both of these subglottic stenosis
patients were managed with the bronchoscopic placement of
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silicon airway stent. Both of these airway stents were suc-
cessfully removed after 1year follow-up. So, to date, all sur-
viving patients of this study were successfully decannulated.
The Decannulation rate of this study was 54%. Granulation
at the stomal site was seen in three patients.

Mortality was high in this study after one month follow up
18 patients (46%) died and 2 1patients (54%) survived. In this
study, mortality was associated with primary disease condi-
tions and none died due to complications of tracheostomy.

DISCUSSION

Tracheostomy is a surgical procedure that involves creating
a temporary or permanent opening in the anterior wall of the
trachea to place a tube to communicate to the external envi-
ronment. The credit for the first tracheostomy goes to the As-
clepiades of Rome in 2™century BC. Antonio M. Brasovala
an [talian physician successfully performed a tracheostomy
on a patient with an abscess of the trachea in the 16" century
AD.’In 1766, Caron had done a tracheostomy on a seven-
year-old child for removing a foreign body. This is supposed
to be considered the first paediatric tracheostomy in the his-
tory of ENT practice.® In 1833, Trousseau saved nearly 50
children with diphtheria by doing paediatric tracheostomies.
It also described postoperative care after paediatric trache-
ostomy.® In 1921, Chevalier Jackson demonstrated a reduc-
tion in mortality due to paediatric tracheostomy by follow-
ing standard protocols of performing it.” Chevalier Jackson
contributed tremendously to standardized paediatric trache-
ostomies, thereby, reducing complications and increasing its
tolerance. The next major development to its increasing us-
age came when Galloway reported using paediatric tracheos-
tomy with children with poliomyelitis.®

Embryologically larynx develops from the cranial most part
of the laryngotracheal tube. The trachea develops from in-
termediate part of laryngotracheal tube that lies between the
points of its bifurcation into branchial or lung bud and the
larynx. With the caudocranial extension of tracheoesopha-
geal septum, the trachea elongates. At birth the bifurcation
of trachea lies at the level of lower border of 4th thoracic
vertebra.’ A study was conducted by Anne Dsouza et al on
28 spontaneously aborted / still born human fetuses to found
that during second and third trimester of gestation tracheal
length increase significantly but not the diameter.'

Tracheostomy is a speedy, safe, effective lifesaving proce-
dure practised since ancient times. Pediatric tracheostomy
differs significantly from the adult one. Sound knowledge
of pediatric airway, greater care and skill are required for
performing a pediatric tracheostomy.

In our study, 39 pediatric tracheostomies were done in a
study period of 3 years from December 2017 to November
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2020. The mean age group in this study was 5 years. In other
studies, by Carron et al'' Ang et al'?> and Ozmen et al® the
mean age was 3.2 years, 3.24 years and 2.25 years respec-
tively. In our study mean age group was comparatively on
the upper side. Maximum patients were in the age group 0
to 5 years. The male to female ratio was [1.5:1] which is
comparable to a study conducted by Carron et al in which
the male to female ratio was 1.2:1. This slight male prepon-
derance could be due to the increased susceptibility of male
children to congenital and acquired diseases.

In this study, the most, common indication for performing
pediatric tracheostomy was infection leading to upper res-
piratory obstruction. It was diphtheria (46%) followed by
tetanus (16%). These were compared with the study done
by Ozmen'!® and the one by Kremer et al.'* Children with
prolonged ventilatory support (28%) and congenital anom-
aly (10%) added to the rest of the figures. In this study, a
smaller number of patients with congenital anomalies could
be due to lack of early recognition, lack of awareness by the
parents, lack of prenatal and perinatal screening procedures.
The mortality rate was slightly higher in our study. 18 pa-
tients (46%) who underwent pediatric tracheostomy died
and 21 patients (54%) survived. The mortality in this study
was fully attributable to primary disease condition and none
died due to surgical procedure or complication of pediatric
tracheostomy. The higher mortality could be due to the late
presentation of children at an advanced stage of disease and
ignorance among the rural population. Mortality due to diph-
theria was higher than due to tetanus, even though both are
the vaccine-preventable disease.

There is enough description in pediatric literature for diph-
theria being a disease-causing higher mortality. The diphthe-
ria toxins are very potent, poor socio-economic background
of children, poor host response to diphtheria antiserum are a
few to mention.!>!617

In this study 24 patients (61.53%) developed complications.
The complications were studied as three subsets i.e. intraop-
erative, early postoperative and late postoperative compli-
cations. Total 31 complications developed in a total of 24
patients. Some patients developed more than one complica-
tion. The percentage of complications of this study (61.53%)
was a little higher compared to other studies by Carron et al.
(44%) and Ozman et al (18%). The possible explanation for
the higher rate of complication in this study could be the lack
of ideal operating facilities in the pediatric intensive care
unit, where most of the bedside tracheostomies are done. The
complications were noticed more in male patients.

Haemorrhage while performing tracheostomy was the most
common intraoperative complication noticed in this study.
Four patients developed intraoperative haemorrhage. It is
controlled by ligating the bleeding vessels the commonest
vessel causing bleeding while performing tracheostomy
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could be the anterior jugular vein, thyroid vein, thyroid ima
artery.'s

Sudden apnea was the other intraoperative complication
three patients developed. Sudden apnea was recovered spon-
taneously. One patient needed carbogen inhalation

Tube blockage (18%) was the most common early postop-
erative complication noticed. seven patients developed tube
blockage which was comparable to the study done by Wet-
more et al'’ where the tube blockage contributed (16%).

In this study, all surviving patients (54%) were successfully
decannulated. The Decannulation rate was 82% in a study
conducted by Sharma and Vinayak.?

CONCLUSIONS

The indications of pediatric tracheostomies are showing a
change in its trend in recent years due to the better avail-
ability of neonatal ICUs and neonatologists skilled in en-
dotracheal intubation. Still, in rural setups, upper airway
obstruction due to infections like Diphtheria and Tetanus are
the most common indications for paediatric tracheostomy.
Sound knowledge of the anatomy of the pediatric trachea
combined with good surgical skills can reduce almost all the
major complications associated with tracheostomy in chil-
dren. Mostly, the higher mortality attributed to paediatric
tracheostomy is due to the primary disease condition itself
rather than related to complications arising out of tracheos-
tomy procedure.
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Table 1: Age distributions

Age Numbers Percentage
0-5 years 21 54%
6-10 years u 28%
11- 18 years o7 18%
Total 39 100%

Table 2: Sex distributions

Sex Numbers Percentage
Male 24 60%
Female 16 40%
Total 40 100%

Table 3: Demographic distributions

Type of Populations Numbers Percentage
Rural 32 82%
Urban 07 18%
Total 39 100%

Table 4: Complications of tracheostomy ) .
Causative Factor for Paediatric Tracheostomy

Complications Number

Intraoperative complication

Primary Hemorrhage 4 (10.25%)
Sudden Apnea 3 (7.7%) e
Total 7

® ventilator dependent respiratory
failure

Early Postoperative complication

W Tetanus

Tracheostomy tube blockage 7 (18%)
Subcutaneous emphysema 3 (7.7%) ey
Secondary hemorrhage 1(2.5%)
Stomal infection 1(2.5%)
Total 12
Late Postoperative complication Figure 1
Difficult decannulation 7 (18%)
Stomal granulation 3 (7.7%)
Subglottic stenosis 2 (51%)
Total 12
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