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SUMMARY

Objective: To evaluate the applicability of the percutaneous 
tracheostomy placement technique guided by flexible 
bronchoscopy in a weaned or growing piglet model in order to 
know its reproducibility in pediatric patients considering their 
anatomical and weight similarity, and to describe a detailed 
technique in this group. 

Introduction: In the pediatric patient there is no detailed 
description of the technique, finding isolated reports 
in schoolchildren and adolescents, without a necessary 
equipment protocol individualized to each age group, 
emphasizing its scarce practice in children under 5 years of 
age, who can be benefited by this technique. 

Material and methods: Experimental study with 4 weaned 
porcine models of 5 weeks of age which were felt under the 
same systematized anesthetic protocol in which positioning 
technique was performed, adequate asepsis and antisepsis, 
diagnostic direct bronchoscopy during the performance of 
the endotracheal cannula placement technique monitoring 
early and late complications. 

Results: A total of 4 porcine models of male pigs weighing 
5 kg were included in the study, which were submitted 
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under anesthesia protocol prior to the performance of 
the tracheostomy placement technique by percutaneous 
puncture, so that 16 successful punctures were performed 
with the placement of 16 tracheostomy cannulas during the 
study. In each pig, 4 punctures were performed with 4 cannula 
insertions in the path of the cervical trachea, this technique 
was performed by 4 different prosecutors, each prosecutor 
performed the mentioned technique on 4 occasions 
successfully. The average time was 12 minutes with a range 
of 10 to 14 minutes. There were no complications or mortality 
associated with the technique. 

Discussion and conclusion: This paper describes the 
percutaneous tracheostomy placement technique and 
its reproducibility in pigs. The necessary material and the 
technique are shown in detail for an adequate application in 
clinical practice trying to resemble the pediatric patient. It can 
be concluded that the application of the technique in porcine 
models is successful, so its application in clinical practice in the 
pediatric patient can be considered. Considering the teaching 
and previous practice of the operator who carries out this 
procedure, knowing the risks and complications of it.

Keywords: Percutaneous Tracheostomy, Pigs, Pediatric 
Patients, Bronchoscopy, Technique

OBJECTIVE

To evaluate the applicability of the percutaneous tracheostomy 
placement technique guided by flexible bronchoscopy 
in a weaned or growing piglet model in order to know 
its reproducibility in pediatric patients considering their 
anatomical and weight similarity, and to describe a detailed 
technique in this group.

INTRODUCTION

The tracheostomy technique is defined as the surgical 
opening in the trachea, either as an open or percutaneous 
surgical procedure, usually performed between the 2nd and 
4th tracheal ring, to maintain the airway patent and stable, 
useful in patients in critical that require prolonged mechanical 
ventilation, allows to prevent complications associated 
with orotracheal intubation such as pneumothorax, 
pneumomediastinum and airway injury, is more comfortable 
for the patient, improves hygiene bronchial and reduces the 
requirement for deep sedation [1,2].

The implementation of the tracheostomy was described 

in 1909 by Jackson, who describes the open technique, 
performing in operating rooms and with the disadvantage 
of the mobilization of the critical patient. In 1955 Shelden 
described for the first time the percutaneous tracheostomy 
with the passage of an arterial guide in a needle to channel the 
trachea but with multiple complications and high mortality 
rate. In 1985 Ciaglia used the Seldinger technique by means of 
serialized tracheal dilators through a mechanical guide. Until 
1990 when Griggs described the last technique used together 
with Ciaglia with Rhino’s blue graduated dilator [3].

The application of the technique depends on the operator 
with knowledge of the procedure, their training and 
experience being important. It is a minimally invasive tactic, 
simple because it requires few instruments, cheaper and faster 
because it does not require the use of the operating room and 
can be performed next to the patient’s bed due to the low 
bleeding rate, without the need for potentially dangerous 
transfers compared to with conventional tracheostomy. It 
has favorable cosmetic results by leaving a smaller scar and 
decannulation with rapid closure of the stoma [1,2,4].

Early complications are serious, so adequate management, 
care and supervision are required during and after the 
procedure, among the most common are pneumothorax, 
subcutaneous emphysema, pneumomediastinum, false 
cannula tract, accidental decannulation and wound infection. 
Late complications in children range between 18.7 and 39%, 
with stomatal granulomas, accidental decannulation, cannula 
obstruction, and tracheal stenosis being the most reported. 
Reports indicate a mortality rate after tracheostomy in children 
from 0 to 18 years of age is 8%, being higher in children under 
1 year of age [5].

In the pediatric patient there is no detailed description of 
the technique, finding isolated reports in schoolchildren 
and adolescents, without a necessary equipment protocol 
individualized to each age group, emphasizing its scarce 
practice in children under 5 years of age, who can benefit from 
this technique.

The proposal of this experimental model in weaned pig is 
made, with the objective of showing the practical application of 
percutaneous tracheostomy guided by flexible bronchoscopy, 
with the purpose of knowing its reproducibility in clinical 
practice by having resources and training of the same favoring 
Teaching it is considered viable due to its anatomical similarity 
to the pediatric patient [6-8].
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Studio design

Experimental model in pig.

MATERIAL AND METHODS

An experimental model was carried out using four weaned 
male pigs of 5 weeks of age, which were subjected under 
a protocol of combined anesthesia with retroauricular 
peripheral route channeling with helmet No. 8, Hartman 
solution is administered at 20 m/kilo.

Two Stotz pediatric fiber endoscopes of 0.5 mm and 9 mm in 
diameter were used as a bronchoscopic guide at the time of 
puncture and for the verification of the introduction of the 
devices, 10 and 12 Fr dilator cannulas, Cook’s 4 mm trichotomy 
set, benzol guides and walkers appropriate to the size and 
tracheal diameters of the pig. It had a set brand Cook, CPTI ®, 
Blue Rhino and Ultra-Perc ®.

Preparation measures

• Position decubito supino the pig.

• Orotracheal aspiration.

• Ventilation with ambient oxygen.

• Continuous monitoring of the pulse oximetry as a whole.

• Asepsis - antisepsis of the neck and chest.

• Position dorsal decubitus with neck extension.

• Placement of laryngeal mask No.1.

• Continuous ventilatory assistance.

Figure 1. A) The pig model is shown. B) Material used during the percutaneous tracheostomy technique.

Sedation

• Rapid and short-acting sedation based on Pentobarbital at 
doses of 4 to 7 mg/kg/dose.

• Propofol-based maintenance sedation at doses of 3 to 6 
ml/hour.

Required equipment

• Laryngeal mask No. 0.5 and 1.

• Laryngoscope.

• Endotracheal tubes.
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• Vacuum cleaner.

• Feeding probes.

• Sterile / surgical gloves.

• Gauze.

• Cotton with alcohol.

• Disinfectant.

• Barren fields.

• Syringes.

• Hypodermic needles.

• Lidocaine

• TDP set.

• Tracheostomy cannula 3.5 mm ID.

• Lubricating jelly.

• Tape for fixing.

Procedure:

1) A cannula is placed in the introducer by lubricating at 
one end, additional dilators are checked and lubricated.

2) Diagnostic bronchoscopy is performed through a 
laryngeal mask to identify the anatomy of the pig, 
identifying the subglottic space and tracheal rings, direct 
vision continues during the procedure.

3) Asepsis is performed - antisepsis, and the placement of 
sterile fields.

4) Direct palpation is performed identifying the second 
tracheal ring.

5) It infiltrates the space of the second tracheal ring

6) Skin and soft tissue initiation is performed.

7) Puncture is checked until the lumen of the airway is 
reached with the needle in the corresponding space by 
direct bronchoscopy.

8) Control and take care of the collapse of the tracheal 
lumen (Physiological diameter of 0.8 to 1 mm)

9) Check adequate puncture, absence of false pathway, 
that there is no subcutaneous emphysema.

10) Passing seldinger guide without offering resistance up 
to 10 cm.

11) Remove needle taking care of the seldinger guide.

12) Pass the dilators gently by rotating motion.

13) The Blue Rhino will be passed through the same 
technique with a smooth rotational movement.

14) 3.5 mm ID endotracheal cannula is passed, verifying 
correct introduction without resistances, with adequate 
air passage, without subcutaneous emphysema, minimal 
bleeding and without evidence of tracheal collapse.

15) The following was verified after the procedure:Free 
passage of air through the light of the endotracheal 
cannula.Symmetrical auscultation of both pulmonary 
fields.Saturation in goals by pulse oximetry

16) After verifying the aforementioned, the cannula is fixed 
and a revision bronchoscopy is performed to conclude 
the procedure.

The tracheal diameter of the porcine model corresponds to 
that of a 1-year-old infant.

The estimated time of the procedure is 10 to 14 minutes.
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Figure 2. A) Under diagnostic bronchoscopy, the subglottic space and tracheal rings are identified. B) Direct 
palpation is performed by identifying the second tracheal ring. C) Direct visualization by means of bronchoscopy 
of the placement of the cannula. D) Placement of endotracheal cannula 3.5 mm ID, verifying correct introduction 
without resistances, with adequate air passage.

RESULTS

A total of 4 porcine models of male pigs and technique for 
adequate application in clinical practice are shown in detail, 
trying to resemble the pediatric patient. The time required 
for percutaneous tracheostomy from sedation, placement, 
washing, puncture and final fixation in the model used was 12 
minutes on average, similar to that reported by other authors. 
Likewise, we did not find early complications weighing 
5 kg were included in the study, which were submitted 
under anesthesia protocol prior to the performance of 
the tracheostomy placement technique by percutaneous 
puncture, in such a way that 16 successful punctures were 
performed with the placement of 16 tracheostomy cannulas 
during the study. In each pig, 4 punctures were performed 
with 4 cannula insertions in the path of the cervical trachea, 
this technique was performed by 4 different prosecutors, 
each prosecutor performed the mentioned technique on 4 
occasions successfully. The average time was 12 minutes with 
a range of 10 to 14 minutes. There were no complications or 
mortality associated with the technique.

DISCUSSION AND CONCLUSIONS

Tracheostomy is the surgical opening in the trachea that is 
made between the second and fourth tracheal ring, allowing 
patency of the airway. The most frequent indications for 

carrying it out are severe airway obstruction, prolonged 
mechanical ventilation and inadequate primitive reflexes [9]. 
The introduction of this procedure in the pediatric population 
is very promising due to its distinctive characteristics of 
feasibility to be carried out in any hospital environment with 
little material, being quick and with fewer short and long-
term complications compared to the conventional technique. 
Although there are descriptions of the procedure in adolescent 
and adult patients, the technique is rarely described in children, 
which calls into question its reproducibility and results. This 
work describes the percutaneous tracheostomy placement 
technique and its reproducibility in pigs, an experimental 
animal model that is anatomically very similar to the study 
population. The necessary material such as bleeding or air 
leaks despite performing 4 placements in each pig [10,11].

It can be concluded that the application of percutaneous 
tracheostomy guided by flexible bronchoscopy in porcine 
models is safe and successful, so its application in clinical 
practice in pediatric patients can be considered, considering 
as the only limitation that teaching and prior practice of the 
operator performing this procedure. The technique described 
offers an alternative with greater benefits for the pediatric 
population, and can be considered and established as a first-
line therapeutic approach [12].
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