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Abstract

Introduction: Tracheostomy is a procedure that can be performed in any age group, including
children under 1year of age. Unfortunately health professionals in Brazil have great difficulty
dealing with this condition due to the lack of standard care orientation.

Objective: This clinical consensus by Academia Brasileira de Otorrinolaringologia Pediatrica
(ABOPe) and Sociedade Brasileira de Pediatria (SBP) aims to generate national recommendations
on the care concerning tracheostomized children.

Methods: A group of experts experienced in pediatric tracheostomy (otorhinolaryngologists,
intensive care pediatricians, endoscopists, and pediatric pulmonologists) were selected, taking
into account the different regions of Brazil and following inclusion and exclusion criteria.
Results: The results generated from this document were based on the agreement of the majority
of participants regarding the indications, type of cannula, surgical techniques, care, and general
guidelines and decannulation.

Conclusion: These guidelines can be used as directives for a wide range of health professionals
across the country that deal with tracheostomized children.

© 2017 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published
by Elsevier Editora Ltda. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).

Primeiro Consenso Clinico e Recomendac¢ées Nacionais em Criancas
Traqueostomizadas da Academia Brasileira de Otorrinolaringologia Pediatrica (ABOPe)
e Sociedade Brasileira de Pediatria (SBP)

Resumo

Introducdo: A traqueostomia é um procedimento que pode ser realizado em qualquer faixa
etaria, inclusive em criancas abaixo de um ano. Infelizmente no Brasil existe uma enorme
dificuldade dos profissionais de salide em lidar com esta condicao e uma falta de padronizacao
dos cuidados.

Objetivo: Este consenso clinico realizado pela Academia Brasileira de Otorrinolaringolo-
gia Pediatrica (ABOPe) e Sociedade Brasileira de Pediatria (SBP) tem como objetivo gerar
recomendacoes nacionais sobre os cuidados e condutas diante das criancas traqueostomizadas.
Método: Foram selecionados um grupo de especialistas com experiéncia em traqueostomia na
infancia (otorrinolaringologistas, pediatras intensivistas, endoscopistas, pneumopediatras) que
tivessem comprovada atuacdo pratica no assunto, e que também contemplassem as diversas
regides do Brasil, de acordo com os critérios de inclusdo e exclusao.

Resultados: Os resultados gerados neste documento foram a partir da concordancia da maioria
dos participantes em relacao as indicacdes, tipo de canula, técnicas cirurgicas, cuidados e
orientacdes gerais e decanulacao.

Conclusé@o: Estas diretrizes poderao servir como norteadoras para os mais diversos profissionais
de salide em todo pais que lidam com as dificuldades das criancas traqueostomizadas.

© 2017 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado
por Elsevier Editora Ltda. Este é um artigo Open Access sob uma licenca CC BY (http://
creativecommons.org/licenses/by/4.0/).
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Introduction

The international literature traditionally reports the need
for tracheostomy in approximately 0.5-2% of children under-
going intubation and mechanical ventilation in intensive
care units. In the last 60 years, changes in the epidemi-
ology of infectious diseases and the evolution of medical
techniques have changed the indications for tracheostomy.
Tracheostomy can be performed in children of any age
group, including infants under 1-year of age. The increase
in the use of tracheostomy in this age group has been
attributed to the greater survival of preterm infants and
those requiring prolonged ventilation." This procedure,
when performed in children and especially infants and
newborns, has been associated with greater morbidity and
mortality when compared to adults.??

Regarding the indications of tracheostomy in childhood,
we have seen significant changes in recent years.*>

It can be currently observed that in Brazil huge diffi-
culty for health professionals to deal with this condition is
apparent, as well as the lack of care standardization. At the
worldwide level, this problem has been attenuated in other
countries in recent years, through the discussion and sugges-
tion of consensuses among professionals who have contact
with tracheostomized children.®?

The creation of specific care teams for these children has
shown to optimize care and can potentially reduce not only
the hospital costs but also the suffering of the child and
the family involved, promoting improved care with resolute
perspectives.'® Some studies in the literature have depicted
the difficulties and the negative impact for the child, par-
ents and/or caregivers in the presence of tracheostomy in
childhood. "2

In a review paper published in 2016 on tracheostomy
complications,'® compared the last 3 decades, the presence
of granuloma, infection and cannula obstruction are still
among the most frequent problems, that is, the ones that
depend on care and guidelines. Unfortunately, there are yet
no lines of care for that matter in our country.

The mortality rates related to tracheostomy in children
range from 0% to 5.9% in the international literature.”® A
Brazilian study carried out in Porto Alegre in 2009 reported
a mortality rate of 4%."

In Brazil, this lack of care standardization is due to
the lack of national guidelines to guide the Brazilian Uni-
fied Health System (SUS - Servico Unico de Satide) and the
National Health Agency (ANS - Agéncia Nacional de Saude),
which is reflected in the lack of availability of material
needed to care for these patients, such as tracheostomy
cannulas in the medical care services, as well as the lack
of training of the medical and non-medical teams that treat
these young patients. Without proper training for cannula
replacement, these children are maintained in the Ter-
tiary System for these procedures, without assistance or
basic guidelines. Unfortunately, even in the major centers
and Tertiary Hospitals, these basic materials (tracheostomy
tubes for regular change) are not available, so these children
belong to the system, but there are no codes in SUS that con-
template performing this procedure, which is essential for
the child not to develop emergency situations, such as air-
way obstruction or hospital admission due to lung infections.
Therefore, after being tracheostomized, these children are

often lost in the public system, as there is no adequate
flow of referral and follow-up, as it occurs with other life-
threatening diseases.

In 2016, the Brazilian Academy of Pediatric Otorhino-
laryngology (ABOPe - Academia Brasileira de Otorrino-
laringologia Pedidtrica) during its most important national
scientific event, launched the project to carry out a National
Consensus for recommendations in tracheostomized chil-
dren. Thus, the aim of this Consensus is to obtain the opinion
of a group of experts in tracheostomized children, aiming to
establish national guidelines for medical conducts and care,
allowing in the near future the creation of ‘‘standards of
care’’ and the creation of a flowchart for the referral and
treatment of these children in the Unified Health System.

Methods

During a meeting, we requested colleagues from differ-
ent regions of the country to create a group of experts on
the subject. We also requested the opinion of colleagues
who were not present, but who had acknowledged practical
experience in this area and were interested in participating
in this project.

Two initial coordinators, with proven practical experi-
ence in Pediatric Airways in National University Institutions,
in addition to scientific activities in the subject, received
indications for the selection of the group to be created. The
Brazilian Society of Pediatrics was approached and invited
to provide support and partnership in this work, and it indi-
cated members who were pediatricians and experienced in
the care of tracheostomized children to participate in the
consensus.

Inclusion criteria for selection of the expert group

- Declared interest in participating in the Consensus;

- Otorhinolaryngologists with proven experience in pedi-
atric airways, either through consistent publications on
the subject, or by practicing in referral services in the
country;

- Otorhinolaryngologists who were not present at the meet-
ing, but who the coordinators considered important
regarding their performance in the area in our country;

- Group of pediatricians designated by the Brazilian Society
of Pediatrics: intensivists, bronchoscopists, pulmonolo-
gists with proven experience in the management of
tracheostomized children.

Exclusion criteria

- Not having expressed an interest in participating after the
invitation;

- Another representative from the same service was already
participating in the Consensus;

- Not having broad performance or continuous clinical
practice with tracheostomized children.

After an extensive review of the subject by all consen-
sus members with indicated literature and after requesting
reviews of specific topics for each participant, a question-
naire was prepared to be answered in person without prior
disclosure to the participants. A questionnaire containing
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43 multiple-choice questions was discussed. Those ques-
tions for which there was an agreement of more than 50%
of participants regarding the answer were considered as a
consensus. When none of the answers obtained a 50% agree-
ment, the results were presented for each question and
the considerations were discussed by the group. Participants
were asked to answer based on what they considered ideal,
even though they might not necessarily be able to practice
that in their services due to financial and logistical limita-
tions. Questions on surgical techniques were answered only
by participating surgeons.

The questions were divided into topics: tracheostomy
indications, type of cannula, surgical technique, care, guid-
ance, and decannulation.

During the consensus, the need to create guidelines
related to daily practice concerning phonatory valve use,
complications, speech therapy indication, and attendance
at school activities or at daycare centers was also raised.

Results
Indications

It was the consensus among the members that tracheostomy
in children should be performed in a surgical center. The
Consensus members considered it essential to perform a
preoperative endoscopic airway evaluation (EAE) before the
tracheostomy to assess the causes of respiratory obstruc-
tion and based on the findings and the future therapeutic
proposal, decide the best location for the tracheostomy.
In cases where it is impossible to perform this examina-
tion prior to the tracheostomy, it is suggested that it be
performed after the procedure to verify the adequate tra-
cheostomy positioning, for the follow-up of the treatment
of airway pathologies, to guide future treatments, as well
as to report the presence of a patent airway above the
tracheostomy. Airway endoscopy is understood as the exam-
ination from the nasal cavities to the main bronchi, making
it possible to evaluate all possible points of upper air-
way obstruction. The examination with flexible and rigid

Intubated child

endoscopes should be performed whenever possible. Ideally,
airway endoscopy should be performed in a surgical cen-
ter under anesthesia in spontaneous ventilation, for greater
safety and opportunity to address eventual pathologies dur-
ing the same examination.

If the endoscopic evaluation is not possible at the time
of the tracheostomy, the consensus members considered it
should be indicated as early as possible, ideally up to 15 days
after the tracheostomy, and no later than 30 days after the
procedure. This indication is absolute, considering that the
effect on the inflammatory process in its acute phase can
modify the prognosis, particularly in the case of stenotic
lesions with scarring of the larynx.

In the case of children in an intensive care unit (ICU) with
extubation failure due to high respiratory obstruction, the
members considered the indication of airway endoscopy to
be absolute in the following situations:

- after the second elective extubation failure and/or;
- in the persistence of stridor or dysphonia after 72h of
extubation.

In the case of children with a history of difficult intuba-
tion, airway endoscopy is suggested before the first elective
extubation (Fig. 1).

The tracheostomy indications should guide the type of
cannula and ventilatory support required, as well as follow-
up and therapeutic and decannulation planning. All these
variables and perspectives should be discussed with the fam-
ily since the indication of the tracheostomy.

Cannula types

The sizes of the cannula should be adequate for the child’s
weight and age (Fig. 2 - cannula sizes), and the use of cuffs
is indicated only to optimize ventilation and to temporarily
reduce the impact of aspiration, when present.

When indicated, the use of cuff pressure should be mea-
sured and maintained at the maximum up to 20cm H20 or
15 mmHg.

Yes &====3  Djfficult intubation = === No

l 1%t elective
EAE extubation

Failure due to A I
upper airway obstruction « Success
l Stridor and/or : I , Asymptomatic
| ond glective dysphonia after 72h discharge
extubation

7N

Failure due to
upper airway obstruction

Asymptomatic Stridor and/or
discharge dysphonia after 72h
Figure 1

Tracheostomy OR
specific treatment
EAE =——= of the

findings

Flowchart indicating preoperative endoscopic airway evaluation (EAE) in the intubated child.



502

Avelino MA et al.

Age/weight

Recommended
tracheostomy
cannula

Preterm infants and newborns weighing <1000 g

Babies weighing between 1000 g and 2500 g

NB aged 0-6 months
Infants aged 6-12 months
Infants aged 1-2 years

Older than 2 years

Figure 2

(internal diameter)
2.5 mm
3.0 mm
3.0-3.5mm
3.5-4.0mm
4.0-4.5mm
(Age + 16)/4

Diameter of tracheostomy cannula appropriate for age/weight. The number of the tracheostomy cannula corresponds

to the internal diameter in millimeters (mm). NB, newborn; g, grams.

Table 1  Description of the tracheostomy cannulas most frequently found in the national market with composition material and
durability indicated in the package insert by the manufacturer.

Canulla/brands Material Durability

SHILEY Siliconized PVC 28 days - cleansing and reuse are not recommended.
PORTEX PvC 29 days - cleansing and reuse are not recommended.
BIVONA Silicone 9 months with cleansing every 30 days

TRACHOE Siliconized PVC 120 days

COMPER? PVC 30 days

a Attention regarding the dimensions of this cannula, of which length is on average 7mm longer than the others.

The use of biocompatible siliconized or plastic tra-
cheostomy cannulas (Table 1) is recommended. The use of
metal cannulas is not recommended in children due to their
low biocompatibility, lack of malleability and greater risk of
tracheal injury, since children, unlike adults, do not restrict
their cervical and body movements when they submitted to a
tracheostomy. The adaptation of cannulas with inadequate
lengths is not recommended either. The easy cleansing of
the internal mandrel creates a false sense of low obstruc-
tion risk, which has not been demonstrated by evidence, and
can delay the exchange of the cannulas. Furthermore, it is
necessary to consider that the internal mandrel reduces the
cannula lumen and can lead to respiratory failure despite
the supposedly adequate size for the age.

Surgical technique

The surgical technique used by surgeons should vary accord-
ing to the age group and the pathology. Even considering
these variables, all surgeons use nonabsorbable repair
sutures or stoma maturation with absorbable sutures fixing
the trachea to the skin depending on the patient’s age and
characteristics, or the characteristics and requirements of
the intensive care unit. Another variable discussion point
according to the patient’s pathology is the height of the
tracheostomy, which will depend on the diagnosis and the
future treatment for decannulation.

It was a consensus among the authors that the first change
should occur after one week of the tracheostomy, when
the nonabsorbable sutures should also be removed to pre-
vent exacerbation of the local inflammatory processes. The

use of antibiotic prophylaxis is recommended, and a first-
generation cephalosporin is usually used. The indication of
chest X-ray after tracheostomy should be considered in chil-
dren under one year of age, to certify that the cannula
is well-positioned in relation to the carina if there is no
intraoperative endoscopy confirmation. In older children,
the postoperative chest X-ray may be standardized in some
intensive care units, but it is not routinely recommended by
the group.

There was no consensus on the need to fix the tra-
cheostomy cannula to the skin; however, 44.4% of the
participating surgeons reported using this fixation. In turn,
33.3% of surgeons fix the tracheostomy cannula to the skin in
the first week only in special circumstances; and the others
do not think it necessary to perform this fixation, using only
the cord.

Care and recommendations

Aspiration

Advice on aspiration technique, need for humidification, and
regular cannula changes before discharge is always recom-
mended. It is imperative that surgeons who perform the
tracheostomy provide these recommendations themselves,
even if there is a multiprofessional team capable of training
the caregivers.

The aspiration is recommended depending on the
amount and characteristic of the tracheal secretion
observed in the child, without pre-established schedules. It
is recommended that caregivers perform the aspiration at
least at waking and before bedtime. The list of minimum
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NAME OF THE PATIENT:

DATA OF PATIENT WITH TRACHEOSTOMY

Hospital:

Attending physician:

Size of External Internal Presence | Length Aspiration
cannula diameter | diameter | of cuff

Size of catheter:
Depth of
catheter: cm

Applicable considerations:

CRITICAL ALERT: AIRWAY PATENCY ABOVE THE CANNULA 0O YESONO

Cuff insufflation: no yes
If yes: water air volume: mL
Date of last change: / /

Form filled out by:

Figure 3

materials available at home should include: non-sterile
gloves, single-use disposable aspiration catheters, and
a tracheostomy cannula half-size smaller than the one
being used. A modified clean technique, as defined by
the American Thoracic Society (ATS) is recommended for
cannula handling, aspiration and change of dressing and
cord: non-sterile gloves, but sterile aspiration catheters.

The aspiration technique can show slight variations, but
in general, it should be gentle yet efficient. Attention should
be given to:

- choice of catheter size, not exceeding two-thirds of the
size of the cannula;

- depth of aspiration to prevent trauma to the trachea distal
to the cannula tip;

- aspiration time to prevent hypoxia, pneumothorax, vagal
reflexes.

Regarding the type of cannula fixation, there is no evi-
dence to recommend any preference between cord and
Velcro. There was a consensus among the experts that no
specific type of aspirator has proven superior efficiency.

It is recommended that the services provide a tra-
cheostomized child with an identification card at the time
of hospital discharge (Fig. 3), which should include the fol-
lowing information (card template):

ID card of the tracheostomized child (CICT).

- name and age of the child and date of tracheostomy;

- critical alert specifying whether the airway above the tra-
cheostomy is patent or not;

- size of the cannula being used and recommended aspira-
tion catheter number;

- recommended aspiration depth;

- identification of the hospital or referral service that fol-
lows the child and the attending physician.

A list of basic materials that should be available for care
and emergency situations is also suggested (Fig. 4).
Cannula changes and care of the stoma. Sporadic changes
of tracheostomy cannulas must comply with the manu-
facturer’s instructions found in the package insert of the
cannula being used, and should not exceed one month. In
some cases, it is possible to sanitize and reuse the can-
nula; however, this practice should be indicated by the
manufacturer. Metallic cannulas should not be used in chil-
dren, under any circumstances. Changes must be performed
by qualified and trained professionals. It is recommended
that the attending physician teach the caregivers to per-
form cannula replacement. Whether the cannula change will
be performed at home, in a hospital environment or under
anesthesia will depend on the team’s experience and the
characteristics of the patient and his/her airway. Case-by-
case evaluation is recommended.
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List of suggested materials per month:

120 Units of urethral catheters (discriminate caliber)
120 ampoule units (10mL vials) of 0.9% saline solution
60 packs of sterile gauze dressings (packs with 5 units)

3 boxes of procedure gloves

1 150mL container of alcohol

Permanent material for emergencies:

1 unit of Micropore™ Surgical Tape 25mmX10
1 unit of fixation cord (every 3 months)

Optional (requested by the assisting team)

1 ambu for children (Silicone Face Mask) without reservoir

1 tracheostomy cannula half-size smaller than the one being used

Xylocaine gel or other lubricant to facilitate passage of the cannula

Figure 4 Monthly list of materials.

In case of accidental decannulation, a cannula of the
same size or a smaller one should be used for replace-
ment. If these are unavailable, we recommend the use of
a half-smaller size tracheal tube, followed by the imme-
diate referral of the child to the reference service for
tracheostomy cannula repositioning. The group also empha-
sizes the importance of teaching parents about the risk
of decannulation, and of demonstrating the child’s posi-
tion (cervical hyperextension) for this repositioning, as well
as stoma exposure, by moving away the skin from the
region.

Stoma hygiene once daily is recommended, or more fre-
quently, depending on the climatic conditions and the child’s
general health status, presence of excessive secretions or
local complications. The routine use of ointments is not rec-
ommended, except in the presence of signs of inflammation
of the peristomal skin. In the case of ointment use, it should
always follow medical prescription. The use of gauze pads
between the cannula and the skin of the neck is also debat-
able, and it is a consensus that the most important effort
would be to prevent the accumulation of moisture in the
peristomal skin region. Sometimes the use of gauze pads can
promote the accumulation and retention of secretions and
peristomal moisture, and thus, if used, gauze pads should
be changed whenever they are soiled.

Establishing standardized protocols would reduce the risk
of complications, particularly those related to the occur-
rence of peristomal inflammatory processes. Creating an
emergency checklist could reduce the risk of the most feared
complication of all, i.e., accidental decannulation (Fig. 4).
Inhalation, nebulization, and humidification. The use of
inhalation and nebulization should follow medical guide-
lines, and the practice of inhalation with physiological
solutions and its benefit aiming at humidifying the airway
is not well established. Aiming to keep the airway hydrated
and humidified, it is always necessary to recommend that

the child maintain an adequate water intake, considering
the greater fluid loss due to the tracheostomy.

The use of hydroscopic filters or ‘‘false nose’’ may be
useful in most cases and their indication should be individ-
ualized in each case, depending on the amount of secretion
and, especially, the child’s lung function.

Secretion culture. The tracheostomy is an area colonized
by microorganisms. The collection of tracheal secretions
would be indicated only in cases of tracheitis with hos-
pitalization indication or in the preoperative period of
laryngotracheal reconstruction surgeries to guide intra-
venous antibiotic therapy. It is worth remembering that the
diagnosis of tracheitis is based on clinical criteria: increase
and/or alteration in tracheal secretions associated or not
with fever, worsening of the general health status and tachy-
cardia in the presence of a normal chest X-ray. The culture of
tracheal secretion is indicated to guide the antibiotic ther-
apy in severe cases, for which hospitalization is required.
Phonatory valves. The use of phonatory valves is rec-
ommended both to facilitate communication and speech
development, and perhaps mainly to reduce the risk of bron-
choaspiration, promoting the return of subglottic pressure.
The use of phonatory valves is contraindicated in cases of:

- Severe airway stenosis;

- Need to use cannula with an insufflated cuff;

- Severe tracheomalacia;

- Restrictive pulmonary disease;

- Severe neurological disorder or comatose patient.

Some situations may hinder, but not prevent the use of
the phonatory valve and, therefore, each case should be
evaluated individually. The valve should be indicated by
the team that follows the tracheotomized patient, with the
endorsement of the attending physician.
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Complications

Persistent trachea-cutaneous fistulas after decannulation
are considered minor complications of tracheostomies. If
they persist after three months, medical evaluation for sur-
gical closure should be indicated.

Granulomas are quite frequent complications of tra-
cheostomies and may occur externally in the stoma, or
internally in the trachea. For external granulomas, in addi-
tion to the use of topical medications, the reinforcement
in local care is indicated. Internal granulomas should be
approached when obstructive, and especially during the
decannulation process, even when there is partial obstruc-
tion.

Speech therapy and audiological evaluation

Speech therapy and audiological evaluation have been rec-
ommended in tracheostomized children in the prelingual
period for communication development and in cases of dys-
phagia.

Decannulation

The following were considered factors that contraindicate
decannulation:

- Absence of EAE;

- Dependence on mechanical ventilation in the last 3
months;

- Dependence on tracheostomy for pulmonary toilet.

After detailed and complete evaluation of the airway
while the child is awake and under anesthesia on sponta-
neous ventilation, the following decannulation protocol is
suggested for children older than 2 years:

- Progressive reduction in cannula size;

- Cannula occlusion during the day at home;

- 68.75% of the authors believe that nocturnal occlusion
of the cannula should be carried out only in a hospital
environment;

- Decannulation of patients with comorbidities should be
carried out at the intensive care unit in the first 24 h;

- Observation in hospital environment for at least 48 h after
decannulation.

For children under 2 years the recommended protocol is:

- The cannula occlusion period prior to decannulation is not
necessary;

- Observation during the first 24 h after decannulation in the
ICU regardless of comorbidities;

- Observation in hospital environment for at least 72 h after
decannulation.

Performing a polysomnography with an occluded cannula,
although recommended by some services, was not recom-
mended by the group. The performance of airway endoscopy
while the child is under induced sleep and observation of the
respiratory pattern during the examination and also in the

hospital was considered sufficient to rule out the presence
of obstruction that prevents decannulation.

Access to school

The presence of tracheostomy alone should not prevent the
child from attending school. However, it is necessary that a
qualified person provide the necessary care, including can-
nula aspiration and clearing, if necessary.

Final considerations

This consensus was created aiming to generate national
guidelines by specialists in relation to the medical practices
and care of tracheostomized children, but it is noteworthy
to emphasize that it does not mean they must be followed
exactly as they were portrayed here. We acknowledge the
diversity and limitations of our vast country, but we also
deem it extremely important that our public entities pay
special attention to this group of children, who, as they have
a tracheostomy, become so vulnerable.
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